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Khoa hoc Tu nhién n—

Bién tinh vi soi cotton
bang cac copolyme alkylmethacrylate siéu ky nwéc

Lé& Pirc Manh’, Pinh Thi Van, Nguyén Chi Cuong
Trung tam Nhiét doi Viét - Nga
Ngay nhan bai 31/3/2020; ngay chuyén phan bién 6/4/2020; ngay nhan phéan bién 5/5/2020; ngay chap nhan dang 13/5/2020

Tom tit:

Trong nghién ciru nay, vai cotton dwge bién tinh bé mit bing polyme alkylmethacrylate nhim muc tiéu ché tao vai
siéu ky nuéc. Polyme alkylmethacrylate dwgc tdng hop bing phwong phép tring hop géc tu do trong dung dich tir
hai loai monomer glycidylmethacrylate va alkylmethacrylate chira tir 4-18 nguyén tir cachon trong nhém thé alkyl.
San phim tong hop c6 khoi lwong phan tir Mw dat tir 60.000 dén 160.000 don vi cacbon (dvC) véi dd phan tan gin
bing 2, sé dwoc diung dé bién tinh bé mit mach cellulose ciia vai sgi cotton bang phwong phap ngim, siy ¢ nhiét do
140°C. Tiéu chuin ISO 9237-95 ciing d dwoc sir dung dé xac dinh d thoang khi ciia vai cotton bién tinh; két qua
cho thiy sin phim vin bao dam dic tinh vai may mic quin d0. Cac két qua do géc dinh wét cho thay, vai sau khi
bién tinh dat dwgc goc dinh wét tir 152-165 dd; 16p phii ciia copolyme alkylmethacrylate cé d§ bén cao, Iwu giir tinh

chit siéu ky nwéc dén 78 gio khi tiép xic voi méi treong nwde va 25 1an gidt trong bot giit.

Tir khoa: copolyme glycidylmethacrylate, goc dinh wét, 16p phi polyme ky nwée, vai siéu ky nuwée.

Chi s6 phén logi: 1.4

M6 dau

Viée tao cac 16p phii polyme 1én bé mat vat lidu gitip
mang lai nhiéu tinh ning méi ma ban than ching khong co,
vi du nhu kha nang chéng an mon, kha nang chiu nhiét, chiu
lira, kha nang chong nudc hay siéu thdm nudc [1-3]. Mot
trong nhirg hudng nghién ctru dang rt duoc quan tim hién
nay 1a tao 16p phu ky nuéc 1én bé mit cta vat lidu, trong d6
6 vat liéu vai nham mang lai nhitng tinh nang wu viét, vi
du nhu tinh chat siéu ky nudc, kha ning chdng bam dinh
chat ban, chdng bam ban sinh hoc. Nhing loai vai nay ¢
thé dung may quan 4o chuyén dung, trang phuc da ngoai,
gidy, ba 16, mil chdng nudc nhung van giit duoc do thoang
khi cao [2].

Dé dat dugc tinh chét siéu ky nudc can dong thoi thoa
man hai yéu cu, mot 1a dd nham bé mat cua vat liéu & cép
dd nanomet, micromet phai cao; hai la ndng lugng bé mit
cua vat liéu théip.

bé tang d6 nham bé mat vat liéu, nguoi ta co thé ap
dung nhiéu phuong phép khac nhau: st dung gi?iy nham
mai bé mat; xir ly bé mit trong dung dich axit hodc bazo;
ding tia laser dé khic bé mit thanh cac rinh nho; phu cac
hat ¢6 kich thu6c nano 1én bé mat vat liéu [4-7]. Céac chét
phu ¢6 ning lugng bé mit thip thuong dwoc dung 14 cac hop
chét co chua flo, silic, cac hydrocarbon, céc oxit TiO,, SiO,
¢6 kich thudce nano [8-11]. Trong dd, cac polyme c6 chua
nhom alkyl mach dai 13 mét trong nhitng hop chat quan
trong dung dé ché tao 16p phu siéu ky nudc boi sy phd bién

“Tdc gia lién hé: Email: ducmanh89@gmail.com
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vé ngudn nguyén lidu, gia thanh ré so v4i cac nano oxit va
khong doc hai so voi cac hop chét chira flo [12, 13]. Nguoi
ta co thé tao 16p phu siéu ky nudc 1én nhiéu loai bé mat
vat liéu khac nhau nhu kim loai, g, thiy tinh hay vai may
mac [6, 14-16]. Trong cac cong trinh nghién cuu trudce day,
chung t6i dd ché tao cac 16p phu axit béo va cac copolyme
alkyl, fluoroalkyl methacrylate 1én bé mit vai soi cotton
nham thu dugc tinh chét siéu ky nude voi goc dinh uot dat
t61 168°; cac khao sat cho thay, 16p phu siéu ky nudc c6 do
bén cao khi tiép xtc trong thoi gian dai véi cac moi trudng
axit, kiém, dung dich mudi [12, 13, 16].

Dé tao duoc 16p phi polyme bén trén bé mit vai, nhom
tac gia tién hanh téng hop copolyme cua alkylmethacrylate
v6i nhom thé alkyl dai va glycidylmethacrylate, sau d6 gin
polyme thu duoc 1én bé mit vai. Theo d6, nhoém epoxy cia
polyme nho kha ning bam dinh tét va tao cac lién két cong
hoéa tri vdi nhoém hydroxide cua soi cellulose giip polyme
bam chit vao bé mit vai. Bén canh do, cac nhom thé alkyl
dong vai tro 13 tac nhan tao cho vai tinh chét siéu ky nudc.

Trong bai bao nay, chiing t6i khao sat sy anh huong cta
d6 dai nhom the alkyl trong copolyme 1én cac tinh chat siéu
ky nudc cia vai sau khi bién tinh.

Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

Trong bai bio nay chiing t6i str dung cac hoa chit va vat
li¢u sau: vai 100% cotton khong nhuom (vai moc thuong,
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Denaturation of cotton fabric
by superhydrophobic
alkyl methacrylate copolymers

Duc Manh Le’, Thi Van Dinh, Chi Cuong Nguyen
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Abstract:

The authors studied the modification of cotton fabric
to obtain the superhydrophobic property by creating
a poly- alkyl methacrylate on the surface of the fabric.
Poly- alkyl methacrylates were synthesised by free
radical copolymerisation in solution method from
glycidyl methacrylate monomer and alkyl methacrylate
monomer, which contained 4 to 18 atoms of carbon in
the alkyl substituent. The obtained copolymers, which
had a molecular weight from 60,000 to 160,000 daltons
and polymer dispersion index (PDI) around 2, were used
to coat the surface of cotton fabric by immersion, and
then heated at 140°C. ISO 9237-95 has also been used
to determine the permeability of the modified cotton
fabric. The contact angle analyst results showed that
the modified cotton fabrics have the contact angle from
152 to 165°. In addition, the superhydrophobic property
of the modified cotton fabrics was still stable and was
remained up to 78 hours in water environment and after
25 times washing in detergent solution.

Keywords: contact angle, glycidyl methacrylate copolymers,
hydrophobic polymer coating, superhydrophobic fabric.

Classification number: 1.4

vai kaki, vai thun do Cong ty C6 phan dét may 7 (Quan
khu 7 san xuat), vai cotton nhuém mau (vai ding may chin
cho bo d6i), vai ran ri pha (65% cotton, 35% polyester),
dung modi methylethylketon (MEK, CH,C(O)CH,),
methanol (CH,OH), acetone (CH, C(O)CH) 1sopropanol
(CH,CH(OH)CH,), nu¢c cét, glymdylmethacrylate (GMA),
butylacrylate (BA C,), hexylmethacrylate (HeMA - C)),
decylmethacrylate (DMA C,), laurylmethacrylate
(LMA - C)), tetradecylmethacrylate (TDMA - C,),
stearylmethacrylate (SMA - C ) (Sigma Aldrich),

percholethylen (C,Cl,). GMA trudce kh1 sir dung dugc chung
cét chan khong & nhlet d6 50°C va 4p sudt 15 mmHg.

Phuwong phap nghién ciru

Tong hop copolyme: cic copolyme cia GMA va
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alkylmethacrylate (BA, HeMA, DMA, LMA, TDMA,
SMA) duoc tong hop véi ty 1€ tinh toan truge bing phuong
phap tring hop goc tu do trong dung moéi MEK ¢ didu
kién nhiét d6 70°C. Copolyme tao thanh dugc tach trong
isopropanol lanh 5°C va dem sdy chan khéng dén khéi
luong khong dbi ¢ diéu kién nhiét d6 phong.

Thanh phan cua copolyme dugc xac dinh thong qua may
phén tich nguyén t6 Vario EL Cube CHNOS (Pirc). Thoi
gian phan tich cho mdi mau 1a 10 phat. Mt tiéu thu cia
He 1a 230 ml/phut, ciia oxy 1a 38 ml/phtt véi thoi gian cung
cip oxy 1a 70 gidy, nhiét d6 cot oxy hoa - khtr 1an luot 1a
1150 va 850°C.

Khéi luong phan tir copolyme duoc do bang phuong
phap sic ky gel trén may Shimadzu (Nhat Ban) véi cot
sic ky chira chat nhdi polystyren kich thude 15 10° va
10* A, dung mdi tetrahydrofuran & 40°C, chat chudn
polymethylmethacrylate.

Tao Iop phu polyme siéu ky nuwoc lén bé mat vai va
nghién ciru tinh chdt ciia chiing: vai soi cotton duoc bién
tinh bang cach ngdm trong dung dich ctia cac copolyme véi
ndng d6 0,5; 1,5 va 3% khdi luong trong dung moi MEK.
Sau d6 cic mau vai dugc V6t ra, gia nhiét trong 1o sdy &
nhi¢t d§ 140°C trong vong 30 phut, phan polyme du thira
trén bé mat vai duoc loai bo bang cach rua lai mau vai trong
dung moi MEK, cubi cung cic mau vai duge mang di sy
dén khdi lugng khong doi.

Goc dinh w6t trén bé mat vai bién tinh duoc do béng
dung cu SCA-15 ES cua Cong ty Data Physic.

Do bén 16p phi polyme theo thoi gian gidt trong xa
phong duoc do theo tiéu chuan GOST 30157.1-95. Theo do,
hoa tan 1,2 g bot giat trong 400 ml nudc cat va dun nong
dung dich 1én 40°C. Cac mau vai dugc bo vao dung dich va
khudy déu lién tyc trong vong 10 phit. Sau d6 cac miu vai
duogc vot ra, rira ba‘“mg nudce cat 3 1an, dem phoi kho & diéu
kién nhiét do phong. Quy trinh néu trén dugc tinh 1a 1 lan
giat. Goc dinh w6t ciia vai duge do sau mdi 5 lan giat.

Do bén 16p phu polyme theo sé 1an giat trong dung moi
perchlorethylen duoc do theo tiéu chuan GOST 9733.13-83,
theo d6 perchlorethylen 1a dung méi thuong duoc su dung
trong giat kho. Qua trinh thi nghiém dugc tién hanh nhu
sau: cho 50 ml perchlorethylen vao cdc thiy tinh, sau d6
nhiing cic mau véi can khao sat vao va dung ca tir khudy
trong vong 30 phut véi toe do 50 vong/phut. Sau d6 cac mau
vai duge mang sdy kho ¢ 110°C. Két thiic qua trinh d6 dugc
goi 1a 1 1an gidt. Géc dinh w6t trén bé mat vai duge do sau
mdi lan giat.

Do thoang khi cia vai dugce do theo tiéu chuin ISO
9237-95 tai Vién Nghién ctru Dét may, Chi nhanh TP Hb
Chi Minh.

D6 6n dinh cua tinh chit ky nudc theo thoi gian tiép xuc



v6i nude duge xac dinh bang cach do su thay doi goc dinh
udt theo thoi gian ctia gigt nudce trén beé mat vai bién tinh dat
trong moi truong bao hoa hoi nude.

Két qua va thao luan

B&ng trung hop copolyme alkylmethacrylate va nghién
ciru tinh chat ciia chung

Céc copolyme alkylmethacrylate tring hop bang phuong
phép tring hop gdc tu do trong dung mdi methylethylketone
& 70°C. Sau khi qua trinh tring hop két thic, copolyme dugc
tach trong isopropanol lanh va mang sy kho bang may sy
chan khong. Hinh 1 thé hién so db tong hop copolyme.

CHj CH;

| | .
CHz:’C + HC=CH 1, 70°C { CHs Hs
—_—

C ¢ CHy— C—co— CHy—CH

0” o 0% Yo L L‘ n
| | o” Mo 0”7 o
CH, CH, i !

) | CHy— (CHy),—CH, CHy
CH;3—(CHy)k CH—CH, |

N/ CI\LI—/CHZ

k=2,4,8,10,12, 16

Hinh 1. So dé téng hop copolyme glycidylmethacrylate va
alkylmethacrylate.

Cac copolyme da tong hop dugc mang di xac dinh khoi
luong phan tu bang phuong phap sic ky gel va xac dinh
thanh phan bang phuong phap phan tich nguyén td.

Tir cac két qua sdc ky gel va phén tich nguyén td, tinh
toan duoc ty 1€ mol cac monome c6 trong copolyme téng
hop duoc, khbi lugng phén tir va d6 phén tan khéi lwong
ctia copolyme. Céc két qua tinh toan dwoc thé hién ¢ bang 1.

Bang 1. Khéi lwong phan tir va ty 1&é monome thanh phan cla
copolyme alkylmethacrylate.

Ty 1¢ mol monome GMA

Copolyme véi alkylmethacrylate Khoi lugng phan tir
Ly thuyét Z}’:fem M.10° M10° M /M,
PGMA 36,4 650 1,7
Poly(GMA-co-BA) 141  (5:5) 2,6+1 464 61,7 28
Poly(GMA-co-HeMA) 91  (9+1) 9,1+1 366 754 2.1
Poly(GMA-co-HeMA) 4+1  (8+2) 3,1+1 35,7 71,6 2
Poly(GMA-co-HeMA) 2,3+1 (7+3) 2,0+1 398 779 19
Poly(GMA-co-DMA)  23+1 (7+3) 1,9+1 51,6 928 1,8
Poly(GMA-co-LMA) 9+1  (9+1) 9,4+1 40,3 71,8 1.8
Poly(GMA-co-LMA)  4+1  (8+2) 52+1 37,0 783 2,1
Poly(GMA-co-LMA)  2,3+1 (7+3) 2.2+1 71,1 159,5 22
Poly(GMA-co-TDMA) 2,3+1 (7+3) 1,9+1 446 81,8 18
Poly(GMA-co-SMA) 9+1  (9+1) 8,6+1 458 97,3 2,1
Poly(GMA-co-SMA) 4+1  (8+2) 3,0+1 42,0 963 23
Poly(GMA-co-SMA)  23+1 (7+3) 2,0+1 64,6 1557 24
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Tir cac két qua do dwoc thdy rang, khdi lugng phan tir
cua cac copolyme thu dugc khong 16, chi tir khoang 60.000
dén 160.000 dvC. Khdi lugng phéan tir polyme thap cho
phép chung nhanh chéng tan trong cac dung moi ciing nhu
dé dang phén tan dong déu 1én bé mat cac soi vai, giup bé
mit vai duoc bién tinh dong nhat.

Bén canh d6, ty 1€ mol cua cac monome cé trong
copolyme thu dugc twong duong véi ty 1é tinh toan ban dau.
Do phan tan khdi lugng phén tir copolyme twong ddi thap,
dat 6 murc khoang 2 (ngoai trr poly(GMA-co-BA)), ching
t6 cac copolyme thu dugc kha dong nhat vé kich thudc,
diéu nay cho phép nghién ctru sy anh hudng cua thanh phan
copolymer 18n cac tinh chat cta 16p phu siéu ky nude.

Tao I6p phu polyme lén bé mdt vdi va nghién cuu tinh
chit ciia vii bién tinh

Vai soi cotton duge bién tinh bang cach ngdm trong cac
dung dich copolyme véi ndng do khac nhau tir 0,5 dén 3%,
sau d6 gia nhiét & 140°C. So d6 hinh 2 thé hién nguyén Iy
qué trinh gan polyme 1én soi vai cotton.

OH OH OH OH OH Ry R/ O OH OH O OH OH

Cellulose

Trong d6:

Cellulose

Rj: —CHy—(CH)—CHy; k=4,8,10,12,16: Ry —CH,~CH—CH,

0

Hinh 2. So’ d6 qua trinh twong tac giiba copolyme va vai cotton.

Dé danh gia tinh chit ky nudc cua vai, ching t6i tién
hanh do goc dinh w6t cia giot nudc trén bé mit vai sau khi
bién tinh. Géc dinh uét duoc do bang may do chuyén dung
SCA-15 ciia Cong ty Data Physic. Hinh 3 thé hién hinh anh
giot nudc trén bé mit vai sau khi di dugc phong to qua
camera cta thiét bi SCA-15.

Hinh 3. Hinh anh giot nwérc trén bé mat vai soi cotton dwoc phi
copolyme GMA-co-SMA (165°).

Dbi véi mdi mau vai, goc dinh udt duoc do tai 10 diém
khac nhau cua tirng mau, sau d6 lay ket qua trung binh. K&t
qua do sau khi tinh toan dugc thé hién ¢ bang 2.
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Bang 2. Goc dinh wot trén bé mat vai sgi cotton dwoc bién tinh
bang cac copolyme acrylate.

Ty 1€ mol Nong do dun;
Copolyme m)(,m.ome GMA véi dlchgcopolymge S;)’tc ((:;nh
alkylmethacrylate (%)
PGMA 3,0 Dinh uét
0,5 15243
Poly(GMA-co-BA) C, 2,6+1 1,5 159+2
3,0 15842
0,5 Dinh w6t
9,1+1 1,5 15243
3,0 162+2
0,5 160+£2
Poly(GMA-co-HeMA) C, 3,1+1 1,5 15943
3,0 16242
0,5 15543
2,0+1 1,5 15543
3,0 1621
Poly(GMA-co-DMA) C 1,9+1 3,0 165+2
0,5 156+3
9,4+1 1,5 1591
3,0 162+2
0,5 15942
Poly(GMA-co-LMA) C , 5,2+1 1,5 161£3
3,0 165+2
0,5 15542
2,2+1 1,5 160+3
3,0 165+2
Poly(GMA-co-TDMA) C, 1,9+1 3,0 164+2
0,5 1611
8,6+1 1,5 161£2
3,0 1611
0,5 161£2
Poly(GMA-co-SMA) C . 3,0+1 1,5 160+1
3,0 163£2
0,5 161£2
2,0+1 1,5 163£2
3,0 164+3

Tir bang 2 thiy rang, vai duoc phu polyme GMA van
dinh uét, diéu d6 chimg to, voi mot 16p pha polyme cuc
mong & cap d6 nano thi PGMA khong c6 kha ning mang lai
cho vai tinh chat ky nuéc. Nguoc lai, khi tao 16p phu cia
cac copolyme GMA va alkylmethacrylate 1én bé mit vai soi
cotton déu thu dugc tinh chét siéu ky nude véi goc dinh
udt dat tr 152-165°. Dung dich poly(GMA-Co-HeMA)
9,1=-1 (Cy) nong d6 0,5% khdi lugng khong mang lai cho
vai tinh chat siéu ky nudc, diéu nay cé thé giai thich rang
s0 lugng nhom alkyl trong 16p phu copolyme chua du 16n
dé mang lai hiéu ung ky nudc, khi ting nong do cia dung
dich copolyme thi goc dinh udt cling tang 1én. Khi do dai
nhom thé alkyl ting 1én (C,,) thi 16p phu copolyme c6 kha
nang tao hi€u ung si€u ky nudc ngay ca doi voi dung dich
poly(GMA-co-LMA) 9,4+1 ndng d6 0,5%. Tir két qua trén
c6 thé két luan rang, cac copolyme glycidylmethacrylate va
alkylmethacrylate v&i nhom thé alkyl dai c6 kha ning tao
16p phu siéu ky nude mong 1én bé mat vai soi cotton.
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Khi tang ty 1¢ monome alkylmethacrylate thi goc dinh
udt ciing tang theo, theo do, khi ty 1¢ monome GMA va
alkylmethacrylate gin bang 2 thi goc dinh udt dat két qua
cao nhét. Tiép tyc ting ty 1& alkylmethacrylate s& khién
copolyme tré thanh dang keo, gay kho khan cho qua trinh
tao 16p phi. Cac nghién ctu tiép theo vé tinh chat cua vai
siéu ky nudc s& dugc tién hanh trén ciac mau duge phu
copolyme c6 ty 1¢ mol 7:3.

Goc dinh waét, ©

170 4
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® Poly(GMA-co-HeMA) 2,0+1
W Poly(GMA-co-LMA) 2,2+1
 Poly(GMA-co-SMA) 2,0+1

A Poly(GMA-co-DMA) 1,9-1
#* Poly(GMA-co-TDMA) 1,9+1

Hinh 4. Sy thay d6i goc dinh wot theo thoi gian tiép xuc cia giot
nwée trén bé mat vai dwoc phu cac loai copolyme.

Dé danh gia d6 6n dinh cua tinh chit siéu ky nudc,
chung t6i da tién hanh do sy thay ddi goc dinh wét trén bé
mit vai bién tinh theo thoi gian tiép xiic tryc tiép voi nudc.
Theo do, giot nudc duoc dat trén bé mit vai bién tinh trong
moi truong bao hoa hoi nude. Géc dinh udt duge do ty dong
bang dung cu SCA-15 cua Cong ty Data Physic sau mdi 2
phut, két qua do dugc biéu dién & do thi hinh 4.

Pbi voi copolyme GMA-co-BA, giot nude chi ton tai
dugc 15 phut, sau do bi tham vao vai. Khi tang chiéu dai cua
nhom thé alkyl trong cac copolyme thi sy thay d6i goc dinh
udt cling cham hon, hay noi cach khac, do on dinh cua tinh
chét ky nudc khi tiép xtc truc tiép cling cao hon. Tir hinh
4 nhan thay, 16p pha poly(GMA-co-LMA) ¢6 tinh chit siéu
ky nudc bén nhat khi tiép xuc lién tuc véi giot nude, theo dd
nd c6 kha nang gilt goc dinh udt trén 150° (trang thai siéu
ky nudc) trén 3 ngay dém.

Biéu d6 & hinh 5 cho thdy truc quan hon vé mbi lién hé
giita s6 nguyén tir cacbon trong nhom thé alkyl (n) voi thoi
gian luu gitr goc dinh wét trén 150° d6i voi timg 16p phi
copolyme.

90 ] Thoi gian, gio -
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S6 nguyén tir cacbon trong nhém thé alkyl

Hinh 5. Méi lién hé gitra thoi gian giot nwéc tiép xuc lién tuc trén
bé mat vai ky nwéc gilr goc dinh wét Ion hon 150° va do dai nhém
thé alkyl trong cac copolymer alkylmethacrylate phu lén vai.



Tir hinh 5 cho thdy, khi ting chiéu dai trong nhom thé
alkyl tir 4 nguyén tir cacbon lén 12 nguyén tir cacbon thi thoi
gian giit goc dinh wdt trén 150° ciia vai ciing ting theo, didu
nay c6 thé giai thich rang khi chiéu dai ciia nhom thé alkyl
tang thi nang lugng bé mit ctia 16p phi copolyme s& giam,
lam tang tinh ky nudc cua vai. Bén canh do, viéc ting chidu
dai ctia nhom alkyl ciing can tré kha nang tiép xtic cua giot
nude voi bé mit soi vai cellulose co chira nhém hydroxyl
vbn rat wa nude. Khi tiép tuc ting chiéu dai nhom thé alkyl
tur 12 1én 18 nguyén tur cacbon thi do bén ctia tinh chat siéu
ky nuée giam xubng. Didu ndy co thé giai thich rang, khi
chiéu dai nhém alkyl tang 1én thi trong dung dich chung ¢
xu hudng cudn tron soi polyme lai, khién kha nang tuong
tac clia cac nhom epoxy véi cac nhom hydroxyl trén bé mat
cellulose giam di, dan t6i cac copolyme bam trén bé mit vai
kém hon so véi poly(GMA-co-LMA).

Pé sir dung vai trong may mdc, mét trong nhiing tinh
chat quan trong can quan tim la do thoang khi cua ching.
Ngdy nay, médc du nguoi ta cd thé ché tao ra nhiéu loai vai
chdng thim nudc, ky nude tot bang cach dét vai day va can
16p nhua 1én bé mit vai, nhung diéu d6 khién vai khong con
giit duge tinh thoang khi vén c¢6 cua né, gy cam giac kho
chiu khi mang mic. Uu diém cua loai vai siéu ky nuéc dugce
ché tao bang phuong phap phu copolyme alkylmethacrylate
1én bé mat 1a kha nang luu gitr tinh thoang khi. Diéu nay co
dugce 1a nho cdc polyme chi tao mot 16p mang rat mong (co
vai nanomet) 1én be mit ting soi vai, nén vai van giir duoc
céc 16 thoang khi von c6 ciia nd.

AR ), s o z

Hinh 6. Anh SEM bé mit cua vai cotton. (A) vai ban dau (x1000);
(B) vai sau khi phii poly(GMA-co-LMA) (x1000).

Tir cac két qua chup SEM (hinh 6) nhan thdy ring, sau
khi phi polyme 18n bé mit vai, cac soi vai khong bi két dinh
vao nhau va ban than vai van gitt duoc cic 16 thoang khi
ban dau cua no.

Céc két qua do do thoang khi theo tiéu chuan ISO 9237-
95 tai Chi nhanh Vién Nghién ctru Dét may TP Ho Chi Minh
ciing cho thdy ring, dbi voi vai ban dau, do thoang khi dat
199,5 cm?/s/cm?, d6i v6i vai sau khi bién tinh, 6 thoang khi
dat 198,9 cm’/s/cm?. Diéu nay cho thay, sau khi tao 16p phu
polyme siéu ky nudc 1én bé mat vai, d6 thoang khi cua vai
gan nhu khong thay doi.

Doi voi cac loai vai siéu ky nudc, mot tinh chat quan
trong can nghién ctiu la d§ bén cua 16p phu polyme sau cac
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lan gidt. Trong nghién ctru nay, chung toi tién hanh céc thi
nghiém do su thay ddi goc dinh uét ctia vai sau cac lan giat
trong dung dich bot giat theo tiéu chuan GOST 30157.1-95
va trong dung mdi C,Cl, theo tiéu chuan GOST 9733.13-
83. Thi nghiém du'oc tlen hanh d6i véi 3 loai 16p phu
copolyme 1a poly(GMA-co-HeMA), poly(GMA-co-LMA),
poly(GMA-co-SMA). Két qua do duoc thé hién trong hinh
7 va8.

170 4

165 4

Goc dinh wat, °
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S6 1an giat
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—»—Poly(GMA -co-HeMA) 2,0+1 —o—TTom(I'MA-co-JIMA) 2,2+1
—s—Poly(GMA-co-SMA) 2,0+1

Hinh 7. Sy thay d6i géc dinh w6t trén bé mat vai bién tinh theo s6

lan giat trong bét giat.

Tir hinh 7 thiy rang, sau 25 1an giat tim vai van giit duoc
tinh chat siéu ky nudce (goc dinh udt 16n hon 150°, hay noéi
cach khac, 16p phu polyme bén trong qua trinh gidt trong
dung dich xa phong).
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Hinh 8. Sy thay d6i goc dinh wét trén bé mét vai bién tinh theo sé
Ian giat trong dung méi C,Cl,.

Tiép tuc khao sat do bén 16p phu siéu ky nudc trén bé mit
vai sgi cotton bang cach do su thay d6i goc dinh w6t theo s6 1an
gidt trong dung méi C,Cl,. Két qua khao sat trén ca 3 loai 16p
pht dugc thé hién tren hmh 8 thiy rang, sau 10 lan giat trong
dung m6i C,Cl, goc dinh w6t trén bé mit vai déu 16n hon 160°.

Tir két qua & hinh 7 va 8 c6 thé két luan rang, 16p phu
polymer khong bi rtra troi boi dung moéi hiru co va cht tay rira.
biéu nay co thé dugc gidi thich rang, qua trinh pht polymel 1én
bé mit vai soi cotton da hinh thanh cac lién két cong héa tri giira
nhém epoxy cua copolyme va nhom hydroxyl cua cellulose,
giup polyme bam chic vao bé mdt soi vai va khong thé bi rira
troi bang cac dung moi hay chét tay rira thong thuong.
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Tir cac két qua do cho thiy, 1op phu poly(GMA-co-LMA)
2,2+1 dat duoc goc dinh w6t cao va co do bén cao nhit khi tiép
xuc lién tuc voi moi truong nude. Dé nghién ciru kha ning tao 16p
phu trén cac loai vai khac, chung t6i tién hanh bién tinh cac loai
vai kaki, vai thun, vai cotton nhuém mau (dung may chan bg doi),
vai ran ri diing may quan 4o di ngoai cho bo doi (65% cotton, 35%
polyester) trong dung dich 3% polyme GMA-co-LMA 2,2+1. Cac
két qua d6 goc dinh udt dugc thé hién ¢ bang 3.

Bang 3. Gc’gc dinh w6t trén bé mat cac loai vai khac nhau dwoc
bién tinh bang polyme (GMA-co-LMA) 2,2+1,

Vii cotton Viipha 65% cotton
Loai vii Vii cotton Vi Vii Vii -35% polyester (véi
détthuong  kaki  thun  chan  ranri)
Goc dinh uot, © 165+2 16241 15743 16422 162+1

Tur céc két qua do & bang 3 nhan thay rang, 16p phu polyme
GMA-co-LMA c6 kha ning mang lai tinh chét siéu ky nudc (goc
dinh w6t >150°) dbi voi tit ca cac miu vai thir nghiém. Tuy nhién,
goc dinh w6t ctia cac mau vai méi (vai kaki, vai thun, vai chan, vai
ran ri) thip hon 165°, trong d6, miu vai thun chi dat goc dinh w6t
157°, diéu nay co thé giai thich 1a do céc loai vai trén co bé mat
twong ddi nhén, din dén goc dinh udt khong duge cao nhu dbi véi
truong hop vai cotton dét thuong.

Dé khao sat do bén cua 16p phu polyme trén cac miu véi da
bién tinh, ching t6i tién hanh thi nghiém do su thay d6i goc dinh
w6t trén bé mat vai ran ri (65% cotton, 35% polyester) da duoc
nhudm mau, theo s6 1an gidt theo tiéu chudn GOST 30157.1-95 va
so sanh vdi vai sgi cotton dét thuong chua nhudm.

Céc két qua do cho thdy sau 25 lan git trong dung dich bot
gidt, vai rin ri bién tinh van giit duoc tinh chét siéu ky nudc véi
goc dinh w6t trén bé mit dat 154°, thip hon khong déng ké so véi
véi cotton dét thuong chua nhudm (155°). Tir d6 ¢6 thé két luan
rfing mdc du ty 1¢ soi cotton trong vai ran ri chi chiém 65% va vai
da dugc nhudém mau, nhung 16p pha polyme GMA-co-LMA van
bam dinh t5t trén bé mat vai nhd cac nhém chirc epoxy khong
nhiing c6 kha ning tao lién két cong héa tri véi nhom hydroxy ma
con c6 kha nang bam dinh vat ly trén bé mat soi vai.

Két luan

Nghién ciru di tong hop dugc cac copolyme glycidylmethacrylate
va alkylmethacrylate bing phuong phap trung hop goc tu do c6 do
phan tan khdi lwgng phan tir khoang 2, khdi lugng phan tir dat tir
60.000 dén 160.000 dvC. Ty 1¢ monome trong san phim polyme
thu duoc xdp xi ty 16 monome dua vao dung dich luc dau. Cac két
qua do cho thiy cac miu vai dugc phu bai copolyme GMA-co-
LMA c6 d6 bén cao nhat. Lop phu polyme siéu ky nude co do bén
cao khi tiép xtc lién tuc v6i nude trong méi trudng hoi nudc bio
hoa, bén voi bot gidt va co kha ning giir tinh chét siéu ky nudc
dén 25 lan giat bang dung dich xa phong. Vai sau khi tao 16p phu
polyme van giir tinh thong khi nhur ban dau.
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Nghién ctru kha ning hap phu Cu?*
trong moi trirong nudc cia composite polyaniline-gwong sen
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Tom tit:

Composite polyaniline-gwong sen (PANi-gwong sen) duwgc tong hop bing phwong phap héa hoc trong méi truwong
acid clohydric v6i sw ¢6 mit ciia chit oxy héa amoni persunfate. Dic trung ciu tric vat liéu dwoc danh gia thong
qua két qua phén tich pho hong ngoai FTIR, hinh thai hoc bé mit vit li¢u dwoc phan tich qua dnh SEM, dién tich bé
mat riéng dwgc xac dinh bang phwong phap BET. Nf)ng d9 cia ion Cu?* trudc va sau hap phu duge xac dinh bang
phuong phap pho hép thu nguyen tir (AAS). Cac két qua thue nghiém cho thay pH thich hop cho sy hap phu Cu*
1a 5,0; thoi gian dat can bang hap phu 1a 90 phut. Sw hap phu dwgec mé ta kha tét theo mo hinh hap phu dang nhiét
Langmuir véi dung lwgng hip phu cue dai 1a 25,91 mg/g. Pong hoc hip phu Cu? ciia PANi-gwong sen tuin theo

phuong trinh biéu kién béc hai ciia Lagergren.

Tir khéa: composite, Cu®", hap phu, mé hinh hap phu Langmuir, polyaniline-guwong sen.

Chi s6 phén loai: 1.4

" £ by
Dat van dé

Ddng 1a kim loai dién hinh c6 mét & hau hét cac loai nudc thai
cia nganh cong nghiép hoa chat, luyén kim, dién tir va xi ma. Do
co doc tinh cao va kha ning tich luy lau dai trong co thé, giy ra
nhing tac dong hét strc nguy hiém cho strc khoé con nguoi va hé
sinh vat nén viéc xir Iy loai bo dong khoi nude va nude thi la rat
can thiét, va doi hoi phai c6 nhimg phuong phép thich hop, hiéu
qué [1]. Mot trong cac phuong phap dang duoc nhiéu nguoi quan
tam hién nay la st dung vét liéu composite téng hop tr polyaniline
v6i phy phim nong nghiép dé 1am vét liéu hip phu. Huéng nghién
ciru ndy co nhiéu uu diém 1a tan dung dugc ngudn nguyén liu ré
tién, dé kiém, phuwong phap tong hop don gian, dic biét khong phat
sinh bun thai va khong dua thém cac tac nhan doc hai khac vao méi
truong [2, 3]. Ngoai cac phu phim ndng nghiép nhw mun cua, vo
dd, vo tréu, rom, vo lac da dwgc nghién ctu [4] thi gwong sen la
mot trong cac ngudn phu pham ndng nghiép ¢6 khdi lwgng 16n &
nudc ta chua duge nghién ciru trong tong hop vét liéu composite
polyaniline hip phy. O Viét Nam, cy sen duoc trong phd bién tir
Bic vao Nam, trong d6 tap trung nhiéu 6 cac tinh Pong bang song
Ciru Long. Guong sen sau khi tach 1y hat, chi mot phan rat nho
duoc st dung lam duoc phim, phan 16n bo di nén gay lang phi
mot ngudn twong dbi 1on cenlulose. Do do viée st dung nguon phu
pham nong nghiép (guong sen) de tong hop ra vat lidu hap phu on
kim loai nang vira ¢6 ¥ nghia vé& mit khoa hoc, vira gop phan tin
dung tot nguon phu phim sin co.

Trong nghién ctru nay, chiing i trinh bay két qua tong hop
vat liéu composite polyaniline-guong sen (PANi-guong sen) bang

“Tac gia lién hé: kimtai81@gmail.com

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(11) 11.2020

phuong phap hoa hoc va nghién ctru kha ning hép phu ion Cu?*
trong nudc cua vat ligu.

Noi dung va phuong phap nghién ciu
Nguyén li¢u

Guong sen liy 6 tinh Pong Thap (sau khi tch 1iy hat) dugc
rita sach bun, dat, cat béng nudc va dugc phoi ngoai troi, s?iy kho
& 60°C trong 24 gid. Sau d6 san pham dugc nghién nho dén cd hat
khoang 100200 pm thu dugc ngudn nguyén lidu guong sen ban
dau (GS0) dé diéu ché vat liéu composite polyaniline-guong sen.

Cac h()a’ chat khég duoc st dung trong nghién ctu déu &
dang hoa chat tinh khiét (phan tich) nhu: aniline, amoni persunfat
[(NH,),S,0,], axit clohydric, acetone, methanol, natri hydroxyt...

Phwong phdp tong hop vit ligu composite PANi-gwong sen

Cho 10 ml aniline va 10 ml dung dich HCl 1 M vao cbc rdi
1am lanh trong tu lanh 30 phut. Sau do dit cdc vao trong chau thiyy
tinh dyng hdn hop d4 muoi dé 1am lanh (0-5°C) va khudy tron hon
hop trén voi 150 ml nude cat trong 30 phut. Tiép tuc cho thém
6,7 g guong sen (GSO) va mot lugng amonium persunfat (APS)
sau khi hoa tan trong 30 ml nudc cit vao ce phan tng (voi ty 1€
mol APS:aniline twong tmg 1a 1:1) va tiép tuc khudy lién tuc trong
150 phit ¢ 0-5°C. Sau d6 dé yén hdn hop trong 1 gior dé qué trinh
polymer hoa dugc xay ra hoan toan.

San phém dugc loc rua baqg nuée cat trén mdy bom hut chan
khong dén pH=7, r0i rua lai bang dung dich hon hop acetone va
methanol (ty 1¢ thé tich acetone:methanol 1a 1:1) dé loai bo hét
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media by polyaniline-lotus seed
pod composite

Kim Tai Dang'", Thi Mong Tuyen Nguyen':?
!Department of Education of Physics - Chemistry - Biology,
Dong Thap University
’Long Xuyen High School, An Giang

Received 1 June 2020; accepted 17 July 2020
Abstract:

Composites based on polyaniline (PANI) and lotus
seed pod (PANI-lotus seed pod) were synthesised by a
chemical method in a hydrochloric acid environment
with the presence of persulfate ammonium oxidant.
Material structure characteristics were evaluated
through FTIR analysis, material surface morphology
was analysed by SEM image, the specific surface area
was determined by BET method. The concentration of
Cu?" ions before and after adsorption was determined by
atomic absorption spectrometry (AAS). Experimental
results showed that the appropriate pH for adsorption of
Cu** was 5.0. Time to reach the adsorption equilibrium
of Cu?* was 90 minutes. The adsorption was well
described by the isothermal adsorption model Langmuir
with the maximum adsorption capacity of 25.91 mg/g.
PANI-lotus seed pod of adsorption kinetics Cu?* followed
pseudo-second order kinetics of Lagergren.

Keywords: adsorption, composite, Cu?",
adsorption model, polyaniline-lotus seed pod.

Classification number: 1.4

Langmuir

aniline du. Sau d6, ngdm san pham trong dung dich NH, 0,5 M
trong 2 gid. Sdy kho san pham 0 nhiét d¢ 50-60°C trong th01 gian
12 gio, sau d6 dem nghién min rdi dua vao bao quan trong binh
hat am.

Cdc phwong phap xac dinh ddc tinh ciia vat li¢u

Céu tric cta vat lidu duoc x4c dinh bang phd FTIR va nhiéu xa
tia X (XRD), thanh phén hoa hoc cta vat liéu duoc xac dinh béng
EDX, hinh thai hoc bé mit vat liéu dugc phan tich qua anh SEM,
dién tich bé mit riéng dugc xéc dinh bang BET.

Danh gia hoat tinh xiic tdac ciia vit liéu diéu che

Hiéu qua xtic tic cua vat liéu composite PANi-guong sen dugc
danh gia béi qua trinh hap phu ion Cu?* trong nude bang cach lay
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mot luong nhét dinh vat liéu composite PANi-guong sen (0,3 g)
cho vao 100 ml dung dich Cu** 50 ppm. Nong do Cu?* sau khi hap
phu dugc phan tich trén may quang pho hap thy nguyén tr (AAS).

Hiéu suét hap phy H(%) va dung lugng hap phu q,(mg/g) dugc
tinh theo cac cong thirc sau:

C C (Co — Ce)‘V
m

H(%) =—2—=<100; g, =

o

Trong do: C,, C, lan luot 13 ndng d6 ban diu va ndng do sau
khi hap phu (mg/l) V1 thé tich dung dich chét bi hap phu (lit), m
12 khdi lugng chat hap phu (g).

£ 2 ~ 2 a
Ket qua va thao luan
Danh gia mgt so dic tinh cia vt liéu

Két qua phdn tich phé hong ngoai (FTIR): phd FTIR cua
guong sen, PANi, PANi-guong sen dugc trinh bay ¢ hinh 1.
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o

£
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Hinh 1. Phé FTIR clia gwong sen (A), PANi (B), composite PANi-
gwong sen (C).

Tur hinh 1 cho thdy, PANi-guong sen ton tai trong composite
voi cac dao dong cua nhom chirc N-H tai pic 3422 cm’, dao
dong cua nhdm C=N tai pic 2360 cm, dao dong ctia nhom chirc
benzoide va quinoide tai pic 1600 va 1499 cm!, dao dong cua



nhom -N=quinoide=N- tai pic 1383 va 1301 cm™, dao dong cla
nh6m C-N" tai pic 1247 va 1145 cm!. Bén canh do, trén phd hong
ngoai ciia vat liéu composite PANi-guong sen ciing ton tai cac
dao dong dac trung cho guong sen nhu dao dong ciia nhém O-H
kéo dai, nhom ndy co thé ton tai trong lién két -OH lién phan ti,
ndi phan tr cenlulose, hemicenlulose va lignin tai pic 3420 cm'
va 3422 cm!; nhom C=C vong thom tai pic 1457 va 1442 cm’';
nhém C-O tai khoang van phd 1063-1104 cm! [5-12]. Do d6 vét
liéu tong hop ton tai & dang composite polyaniline voi guong sen.

Két qua phan tich anh SEM: két qua phan tich anh SEM cua

guong sen, PANi, composite PANi-guong sen dugc trinh bay ¢
hinh 2.

(A) (B) 7 ‘ ©)
Hinh 2. Anh SEM ctia gwong sen (A), PANi (B) va composite PANi-
gwong sen (C).

Quan sat anh SEM cho thdy, guong sen (hinh 2A) sau khi
nghién min ¢6 dang th, kich thudc khong dong déu. Céu tric nay
14 do thanh phan chinh ciia gwong sen gdm lignin, cenlulose va
hemicenlulose. PANi (hinh 2B) c6 hinh dang cac 16 xdp véi kich
thude 16n. Vat licu composite PANi-guong sen (hinh 2C) sau khi
téng hop co dang so1 voi kich thuge kha dong déu ¢ chira cac 16
x0p dang 16p xép chong 1én nhau mot cach gd ghé, tao ra nhiéu
khoang trong trén bé mat hon, do d6 lam tang kha ning hap phu
cua vat liéu.

Duong ddng nhiét hap phu - khir hdp phu nitrogen: dudng
déng nhiét hap phu - khir hap phu N, ctia mau composite PANi-
guong sen dugc chi ra trong hinh 3A va phan b kich thudc 16 xop
duogc trinh bay trong hinh 3B.

Thé tich mao quin (em’/g)
-

Bac trung hip phu (cm¥/g STP)

p sudt twomg d6i (1P D§ réng mao quan (nm)

Hinh 3. Bwéng dang nhiét hdp phu - khir hdp phu (A) va dwong
phan bé kich thwéc 16 x6p (B) cua vat liéu PANi-gwong sen.

Tir két qua phan tich BET (hinh 3) cho thdy, phan b6 dudng
kinh mao quan (hinh 3B) cht yéu nam trong khoang 060 nm va
dat cuc dai ¢ 58 nm thudc dang duong loai III (theo phan loai ctia
IUPAC), duong kinh 16 xOp (mao quan) trung binh 13 21,8314 nm
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(2<d<50). Nhu vy, theo ly thuyét thi vét liéu compsite nay thudc
vét liéu ¢ cau tric 16 xop dang marco voi duong kinh mao qudn
trung binh. Dién tich bé mat riéng cua vat li¢u composite PANi-
guong sen tong hop duoc 13 50,901 (m¥/g) so vdi dién tich bé mat
riéng cta polyaniline tinh khiét (30,1 m¥/g) [13] thi ting 1én kha
nhiéu. Thé tich 16 x0p ciia vat liéu PANi-guong sen 1a 0,020513
(cm?/g) giam so voi thé tich 16 xdp cua polyaniline tinh khiét 1a
0,080 (cm¥/g) [13]. Tu sb liéu da phan tich cho thay, tuy kich thude
16 x0p glam nhung dién tich bé mat riéng van tang, boi vi dién tich
bé mat riéng cua vat liéu chinh 1a tong dién tich bé mat bén ngoai
va dién tich cac mao quan bén trong. Mat khac, vi cac phan ti
cenlulose trong guong sen c6 do xdp cao di bao phi 1én hé thong
mao qudn cta polyaniline nén hinh thanh vat liéu composite PANi-
guong sen ¢ kha ning hap phu tot.

Ddnh gid khi ning hip phu Cu? trén vit liéu composite
PANi-gwong sen
Thoi gian dat can bang hap phu - gidi hdp: két qua phén tich

st phu thude dung lugng hép phu Cu?* vao thdi gian hap phu dugce
trinh bay ¢ hinh 4.

16

15 30 45 60 90 120 150
t (pht)

Hinh 4. Sy phu thudc cta dung lwong hap phu Cu? theo thei
gian hap phu.

Tir két qua thu duge & hinh 4 cho thdy, khi thoi gian hép phy
tang thi hi¢u sudt hap phu va dung luong hap phu tang 1én. Tuy
nhién, tir thoi diém 90 phut tr¢ vé sau dung lugng hép phu ting
khong dang ké, duong hap phu gan nhw nim ngang. Nhu vdy, qua
trinh hap phu dat cdn bang hay phan tmg két thic dugc chon ¢ thoi
diém 90 phut 14 thich hop nhat.

Anh hwong cua hrong chat hdp phu: két qua phan tich sy phu
thudc hiéu suat hap phu Cu?* vao khoi lwgng chat hap phu duoc
trinh bay ¢ hinh 5.

100
80 /—‘___‘
60
40
20

[ T T T T |
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m (PANi-gwong sen) (g)

H%

Hinh 5. D4 thi biéu dién sy phu thudc gitva hiéu suat va khéi
lwong chat hap phu Cu? cta PANi-gwong sen.
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Tir hinh 5 cho thay, khi tang dan lugng composite PANi-guong
sen thi hiéu suat hép phu ion Cu?* trén vat liéu nay tang (gia tri
q, glam) Mac du mau composne PANi- -guong sen 0,1 g c6 dung
luong hap phu q,16n nhit nhung hiéu suét hip phu chi dat khoang
66,66% nén hleu qua loai bo ion Cu*" ra khoi méi trudng nude
chua cao. Vi thé, khdi luong composite PANi-guong sen 13 0,3 g
duoc chon lam diéu kién thich hop va giit ¢6 dinh cho cc khao st
tiép theo (hiéu sudt hap phu Cu** khoang 91,04%).

Anh huéng ciia pH dung dich: két qua phan tich sy phu thudc
dung lwong hap phu Cu** vao pH cua dung dich dugc trinh bay ¢
hinh 6.

16
14
12
10

q. (mg/g)

(=T ]

1 2 3 4 5 6 7
pH

Hinh 6. Sw phu thudc cuia dung lwgng hap phu vao pH dung dich.

Tu hinh 6 cho thay, composite PANi-guong sen hip phu ion
Cu** dat dung lugng hap phu cao nhét & mbi truong pH=5. Nguyén
nhan 13 do trong dung dich, ion Cu** ton tai ¢ dang cation nén &
moi truong acid yéu (pH=5+6) kha ning tao phitc chelat cia cip
electron tu do trong nhom amin hay imin ciia composite vdi cac
cation kim loai 16n, do d6 kha ning hap phu cation kim loai ting
1én. Con & moi truong acid manh, PANi chuyén vé dang khong c6
céc electron tu do nén khong c6 khd néng tao phurc véi cation kim
loai, vi vdy ma khd nng hép phu kém [4]. Nhung néu pH qué cao
s€ xdy ra phan tng tao két tua Cu(OH),, khong danh gia ding higu
qua hap phy Cu®* trén vat lidu: Cu?* + 20H — Cu(OH),. Nhu vy,
moi truong pH=5 1a thich hop cho qué trinh hap phy ion Cu?* trén
vat li¢u composite PANi-guong sen.

Anh huong ciia nong do dung dich Cu?* ban dau: két qua phan
tich sy phu thudc dung lugng hap phu vao nong do dung dich Cu*
ban dau duoc trinh bay ¢ hinh 7.

30 50 70 90 100
C, (mg/)

Hinh 7. Sw phu thudc ciia dung lwgng hap phu vao ndng dé dung
dich Cu?.
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Két qua ¢ hinh 7 cho théy, khi tang dan nong d¢ ban dau ciia
chat bi hap phu thi hiéu suat hap phu déu giam nhung dung luong
hép phy (q,) lai tang. Nguyén nhén 1a khi nong dg ban dau clia cac
cation kim loai con thdp, tirc 13 dung dich cang loding thi sw twong
tac gita cac phan tir bi hap phu (cation kim loai) 1én céc trung
tam hdp phu trén bé mat cta vat liéu hap phu cang thap nén dung
luong hép phu thép. Hon nira, khi nf”)ng do cation kim loai tang
1én thi su twong tac gitta cac phén tu bi hép phu (cation kim loai)
1én cac trung tim hap phu trén bé mait cta vat liéu hap phu cang
cao nén dung luong hap phu ting 1a nho ciu tric xdp cua lignin
va cenlulose c6 mit trong vat liéu hép phu. Ngoai ra, khi nong do
cation kim loai tang c6 kha nang tao dang “keo cation kim loai”,
ngin can qué trinh tap hop cation kim loai [én trung tam bé mit vat
liéu hap phy, nén lam giam higu suat hap phu ctia nd. Tir céc két
qua trén, chung toi lya chon ndng d6 Cu?* 50 mg/l va giir ¢d dinh
cho cac thi nghiém tiép theo (hiéu sut >85%).

Khao sat déng nhiét hd'p phu ion Cu?'trén vit ligu composite
PANi-guwong sen

Dé khao sat kha ning hdp phu ion Cu** ciia vat liéu PANi-
guong sen theo hai mo hinh dang nhiét Langmuir va Freundlich
bing cach thay doi nong do ban dau cua Cu®* lan luot 1a 30, 50, 70,
90 va 100 mg/l. Do thi biéu dién su phu thue cua C /g, vao C, theo
phuong trinh dang nhiét Langmuir va do thi biéu dién su phu thuoc
cua log(q,) vao log(C,) theo phuong trinh dang nhiét Freundlich
cho két qua nhu trong hinh 8. Cac thong sb hip phy Cu?* trén vat
li¢u PANi-guong sen theo mé hinh Langmuir va Freundlich dugc
ligt ké ¢ bang 1.

g y=0,0386x +0,1559 " o _?
g5 ™ R =09946 » /
E 1 A 1 P y =0,3424x + 0,8829
g o B X R?=0,9241
J o / g‘ 06

o4 ¥ 04

02 v Lx

0 0

L] 10 20 W w0 [} 45 1 1,5 H
C. (mg/l) log (C.)
(&) (B)

Hinh 8. Péng nhiét hap phu ion Cu? trén vat liéu composite PANi-
gwong sen theo phwong trinh Langmuir (A) va theo phwong trinh
Freundlich (B).

Bang 1. Cac thong s6 hap phu Cu? trén vat liéu PANi-gwong sen
theo mé hinh Langmuir va Freundlich.

M6 hinh Freundlich
y=0,3424x + 0,8829
R?=0,9241; n,=2,92
K, =764

Mo hinh Langmuir
y=0,0386x + 0,1559
R’=0,9946; q_=25,91 (mg/g)
K,=0,25

Tir két thu dugc ¢ bang 1 va hinh 8 cho thay, dung lrong hip
phu Cu** cyc dai ctia composite PANi-guong sen theo mo hinh
Langmuir la q  =25,91 (mg/g), hing s0 Langmuir K =0,25 (I/
mg), hing so Freundlich K.=7,64, h¢ sb n,=2,92. Qua trmh hip
phu Cu?* thudc dang hép phu vatly vin >1. Thong sO R, tinh toan
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duoc (R, =0,074) c6 gia tri nim trong khoang tir 0 dén 1, chimg
to vat heu ‘composite PANi-guong sen la vat liéu rat thlch hop dé
str dung hdp phy ion Cu*". Phuong trinh dang nhiét Langmulr mo
ti quy ludt dang nhiét hap phy Cu?* tot hon nhiéu so véi phuong
trinh ddng nhiét Freundlich vi c6 hé sd tuong quan R? cao hon.
Két qua nay hoan toan phi hop véi cac nghién ctru vé hap phu ion
kim loai nang trong méi truong nude bang vit liéu hap phu noi
chung hay ché tao tir composite polyaniline vdi phu phim nong
nghiép noi riéng (hdu hét déu tuan theo md hinh dang nhiét hip
phu Langmuir) [4, 8-12].

Khdo sdt dopng hoc hd'p phu ion Cu** trén vit ligu composite
PANi-guwong sen

Dé khao sat yéu t6 dong hoc hép phu ion Cu** trén vét liéu
composite PANi-guong sen bing cach danh gia sy thay doi ciia
dung lwong hip phu theo sy thay ddi cua thoi gian hip phu tir 0
dén 150 phit. Tir d6 xay dyng do thi bicu dién sy phy thudc cua
In(qg, - ¢)) vao t theo phuong trinh dong hoc biéu kién bac 1 va dd
thi bidu dién su phu thudc cua gid tri #/g, vao t theo phuong trinh
dong hoc biéu kién bac 2 cho két qua nhur trong hinh 9.

y=-0,0648x + 1,7554
R*=10,9369 y=0.,0745x + 0,0601

R?=0,9908

In (g, -q,)

t’"ql
C - waswe ame S

0 15 30 45 60 90 150
t (phit)

60 90 120 150
t (phat)
(A) (B)
Hinh 9. Phwong trinh déng hoc biéu kién bac 1 (A) va bac 2 (B) clia
qua trinh hap phu Cu? trén vat liéu composite PANi-gwong sen.

Khao sat phuong trinh dong hoc hép phy ion Cu?* trén vét liéu
hép phu composite PANi-guong sen, qua tinh todn thu dugc cac
gi4 tri nhu sau: ddi voi dong hoc biéu kién bac 1 tinh dugc g,
(1t)=5,7858 (mg/g); R*=0,9369; k =0,0648 (phut"). Déi véi dong
hoc biéu kién bac 2 tinh dugc q, (tt) 13,4228 (mg/g); R=0,9908;
k,=0,0923 (g.mg" .phut"). Khi so sanh gi4 tri dung luong hép phuy
can bang tinh toan tir phuong trinh dong hoc q,(tt) voi dung lugng
hap phu can bang theo thuc nghlem (q(tn)= s ,82) nhan théy, q,
theo mo hinh dong hoc bac 2 c6 gid tri gan voi cac gid tri thuc
nghiém hon q, tinh theo m6 hinh dong hoc bac 1. Tur do khing
dinh rang quy ludt dong hoc hap phu ion Cu** trong moi truong
nude bang vét liéu hap phu ché tao tir composite PANi-gwong sen
tuan theo phuong trinh biéu kién bac 2. Do d6, ca lugng chét hap
phu va ndng do chat hap phu déu anh hudng dén qua trinh hap phu.

Két luan

Vit liéu composite polyaniline-guong sen (PANi-guong sen)
duoc didu ché bang phuong phép hoa hoc, trong d6 PANi ton tai
¢ dang trung hoa. Vit liéu co cau tric 16 xop dang marco, duong
kinh mao quan trung binh (d=21,8314 nm) va c6 dién tich bé mt
riéng 13 59,901 (m¥/g). Kha ning hip phu Cu** ciia composite phu
thudc vao pH méi trudng va dat hiéu qua tot nhat & pH=5. Thoi
gian dat can bang hip phu 1a 90 phut. Luong chit hap phu 14 0,3

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(11) 11.2020

Khoa hoc Tu nhién n—

g, nong do Cu?* 1a 50 mg/l. Qua trinh hap phu Cu?* trén vat liéu
composite PANi-guong sen nghiém dung theo mé hinh Langmuir.
Quy luat dong hoc hép phu tuin theo phuong trinh dong hoc biéu
kién bac hai. Dung luong hdp phu Cu? cyc dai cua composite
PANi-guong sen dat 25,91 mg/g.

Qua nghlen cuau nhan thiy, vat liéu comp051te PANi-guong sen
c6 kha nang hip phu tot Cu®* trong nudc. Piéu niy mo ra trién
vong str dung vét liéu hip phu composite PANi-guong sen dé xt Iy
mot s kim loai ning khac trong nudc ciing nhu ¢6 kha ning tmg
dung vt li¢u nay dé xur Iy mot sb nguf”)n nudc 6 nhiém kim loai
ning trong thuyc tién.
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Thanh phan héa hoc tinh dau loai Tiéu sim
(Rhodamnia dumetorum (Poir.) Merr. & Perry)
va Tram tich lan (Syzygium zeylanicum (L.) DC.)

Tran Hiau Khanh"%, Pham Hong Ban', Tran Minh Hoi’
Vién Sw pham Ty nhién, Truong Dai hoc Vinh
’So KH&CN Ha Tinh
3Vién Sinh thai va Tai nguyén Sinh vit, Vién Han lam KH&CN Viét Nam

Ngay nhén bai 15/5/2020; ngay chuyén phan bién 20/5/2020; ngay nhan phan bién 30/6/2020; ngay chip nhan dang 10/7/2020

Tom tit:

Trong nghién ciru ny, cac tac gia trinh bay két qué nghién ciru vé thanh phéin hoéa hoc tinh diu loai Tiéu sim (Rhodamnia
dumetorum) va Tram tich lan (Syzygium zeylanicum). Két qua cho thiy, ham lwong tinh du dat lan lwot 12 0,82 va 0,12%
twong g theo nguyén liéu twoi. Tinh diu dwoc phan tich bing sic ky khi (GC) va sic ky khi khdi phé (GC-MS). Loai
Tiéu sim da xac dinh duoc 16 hop chit chiém 99,99% tong lwong tinh diu. Thanh phén chinh ciia tinh du la: a-pinene
(90,47%), f-caryophyllene (3,65%), Limonene (1,41%), f-pinene (1,03%). Loai Tram tich lan da xdc dinh dwgc 56 hop
chét chiém 98,19% tong lrong tinh dau, trong d6 Bicyclogermacrene (25%), f-caryophyllene (20,14%), a-pinene (7,66%),
o-humulene (4,25%), J-cadinene (3,47%), (E,E)-a-farnesene (2,82%), (E)-f-ocimene (2,44%), (E,Z)-farnesol (2,25%),
a-amorphene (2,05%) la cac thanh ph';‘m chinh ciia tinh diu. Trong tinh diu ciia loai Tiéu sim va Tram tich lan ¢6 chira
mét sé hop chit c6 hoat tinh sinh hoc ¢ thé chéng lai con trung, nAm va vi khuén. Pay 1a nhimg din liéu diu tién vé
hoéa hoc tinh diu ciia 2 loai nay & Viét Nam.

Tir khéa: ho Sim, Tiéu sim, Tram tich lan.

Chi sé phin logi: 1.4

c4c loai tinh dau nay chu yéu thudéc nhém Monoterpene
va  Sesquiterpes nhu: a-pinene, f-caryophyllene,
o-humulene, humulene epoxide, eugenyl acetate... [6-8].
Ngoai ra, tinh dau cta Dinh hwong (Syzygium aromaticum)
¢on 6 tiém ning chdng bénh ung thu [8, 9] va c6 kha ning
tiéu diét mot s6 loai con trang [10]; tinh du cua Syzygium
gardneri c6 hoat dong khang khuan chdng lai vi khuan
Gram duong va Gram am ciing nhu chdng lai nim Candida
albicans va C. glabrata [11].

Pat van de

Theo J. Parnell va cs (2002) [1], ho Sim (Myrtaceae)
gbm 14 chi, 204 loai, chu yéu 1a cay gb hoic cdy bui, phin
b chi yéu & ving nhiét d6i va can nhiét doi; theo phan loai
cua J.M. Christenhusz Maarten va W. Byng James (2016),
ho Sim ¢6 132 chi va 5.950 loai [2]; Thuc vat chi Trung
Qudc ghi nhan 13 chi, 122 loai [3]. Tai Viét Nam, theo
Pham Hoang Ho ho Sim gém 14 chi, 101 loai [4]; con theo
Nguyén Tién Ban (2003), ho nay c6 15 chi véi 107 loai [5].
Trong do, loai Tiéu sim (Rhodamnia dumetorum) phan bd &
Quang Ninh, Thanh Hoéa, Quang Tri, Thira Thién - Hué, ba
Néng, Nam Bo; Tram tich lan (Syzygium zeylanicum) phan bd
& Kon Tum, TP H6 Chi Minh.

O Viét Nam, nhiéu loai trong ho Sim da duoc sir dung
lam thubc chita bénh [12, 13] va cho tinh dau [14]. Tuy nhién,
chua c6 cong trinh nao nghién ciru vé tinh dau cia 2 loai Tiéu
sim va Tram tich lan dugc cong bd. Do vay, nghién ctru duoc
thuc hién nhim muc dich xac dinh céac thanh phﬁn hoa hoc
trong tinh dau ctia loai Tiéu sim va Tram tich lan, dong thoi
xem xét cac hoat tinh sinh hoc tiém ning c6 trong tinh du

Hién nay, tinh dau ciia mot s6 loai thude ho Sim duoc sir
dung rong rii trén thé gidi trong cham soc rang miéng (duoc

sir dung nhu mot chit khir trung va giam dau c6 hiéu qua),
chéng lai mét s6 vi khuan (chéng nhiém tring) va nim. Do
¢6 céac hoat tinh sinh hoc khac nhau, mét sd tinh dau thudc
ho Sim duoc str dung trong kem danh rang, nudce stic miéng,
xa phong va cac mat hang my pham. Thanh phan chinh cta

“Tac gia lién hé: Email: tranhaukhanh@gmail.com
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¢6 thé chdng lai mot s6 tac nhan gy bénh. Nhimng két qua
nay co thé 1a co so cho viée nghién clru san xuat cac chat
¢6 hoat tinh sinh hoc méi c6 tac dung chita bénh va c6 y
nghia thuong mai nhu: thudc Alpha Pinene tir tinh dau loai
R. dumetorum c6 tac dung khang viém, chéng nhidm khuan.
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Abstract:

Chemical compositions of essential oils obtained
from the leaf of Rhodamnia dumetorum and Syzygium
zeylanicum were reported, corresponding oil content 0.82
and 0.12%. The analysis was performed by means of Gas
chromatography-flame ionization detector (GC-FID) and
Gas chromatography coupled with mass spectrometry
(GC-MS). Sixteen components were identified in leaf oil
of R. dumetorum, which presented about 99.99% of the
total composition of the oil. The major constituents of
the essential oil were a-pinene (90.47%), f-caryophyllene
(3.65%), Limonene (1.41%), f-pinene (1.03%). Fifty-six
components were identified in leaf oil of S. zeylanicum,
which presented about 98.19% of the total composition
of the oil. The major constituents of the essential oil were
Bicyclogermacrene (25%), f-caryophyllene (20.14%),
a-pinene (7.66%), o-humulene (4.25%), J-cadinene
(347%), (E,E)-a-farnesene (2.82%), (E)-f-ocimene
(2.44%), (E,Z)-farnesol (2.25%), a-amorphene (2.05%).
Essential oils of R. dumetorum and S. zeylanicum may
be active against gram-positive and gram-negative
bacteria as well as against the fungi and insects. For the
first time, the chemical compositions of the essential oils
of R. dumetorum and S. zeylanicum from Vietnam were
reported.

Keywords: Myrtaceae, Rhodamnia dumetorum, Syzygium
zeylanicum.

Classification number: 1.4
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Khoa hoc Tu nhién n—

Ciing c6 thé két hop tinh dau loai loai R. dumetorum véi cic
hoat chit Anethol, Borneol, Camphene, Cineol va Fenchone
dé san xuét thudc lam tan soi tiét niéu. Ngoai ra, tinh dau
lodi S. zeylanicum c6 thé dugc st dung lam thude diéu tri
bénh lo au, tram cam va hd tro diéu tri bénh xoang...

Vat liéu va phuong phap nghién ciiu

Vit liéu

L4 loai Tiéu sim va Tram tich lan duoc thu hai & Khu
bao ton thién nhién Ké G9, tinh Ha Tinh vao thang 7/2019
(THK 810, THK 818). Tiéu ban cua 2 loai nay da dugc dinh
loai, so v&i mau chuan va luu giltt & BO mon Thye vat, Vién
Su pham Ty nhién, Truong Pai hoc Vinh.

Phuong phap

Tach tinh dau: 14 (1 kg) dugce cit nho va chung cit bang
phuong phap 16i cudn hoi nuée trong thoi gian 2 gio & ap
suét thuong theo Dugc dién Viét Nam IV [15].

Phdn tich tinh dau: hoa tan 1,5 mg tinh dau da dugc lam
kho bang Na SO, khan trong 1 ml n-hexan tinh khiét loai
dung cho séc ky va phén tich pho.

GC: dugc thuc hién trén may Agilent Technologies
HP 6890N Plus gin vao detecto FID ctua Hang Agilent
Technologies (M¥). Cot sic ky HP-5MS véi chiéu dai 30 m,
duong kinh trong (ID) 0,25 mm, 16p phim mong 0,25 mm
da duoc str dyung. Khi mang st dung 1a H,. Nhi¢t do buéng
bom mau (ky thuat chwong trinh nhiét d6 - PTV) 250°C.
Nhiét do Detecto 260°C. Chuong trinh nhiét 6 bu@)ng diéu
nhiét: 60°C (2 phut), ting 4°C/phut cho dén 220°C, ding &
nhiét d¢ nay trong 10 phut.

GC-MS: viéc phan tich dinh tinh dugc thuc hién trén
hé thong thiét bi GC-MS cua Hang Agilent Technologies.
Agilent Technologies HP 6890N ghép ndi voi Mass
Selective Detector Agilent HP 5973 MSD. Cot HP-5MS ¢6
kich thudc 0,25 mm x 30 m x 0,25 mm va HP1 c6 kich
thude 0,25 mm x 30 m x 0,32 mm. Chuong trinh nhiét do
v6i diéu kién 60°C/2 phut; tang nhiét d6 4°C/1 phut cho dén
220°C, sau do lai tang nhiét do 20°/phut cho dén 260°C, voi
He lam khi mang. Viéc xac nhan cac ciu tir dugc thuc hién
bang cach so sanh cac dir kién phd MS cua chung véi phd
chuan di duogc cong bd trude d6 [16-19].

Két qua nghién ciiu

Nghién ctru thanh phan hoa hoc cua tinh dau tir 14 Tiéu
sim va Tram tich lan cho thdy, ham lugng tinh dau dat 1in
luot 1a 0,82 va 0,12% trong lugng tuoi, tinh dau c6 mau
vang nhat, duoc phén tich bang GC va GC-MS (bang 1).
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Bang 1. Thanh phan héa hoc tinh dau 14 loai Tiéu sim va Tram tich

42 Trans-cadina-1,4-diene 1547 - 0,19
43 a-cadinene 1552 - 0,20
44 Germacrene B 1578 - 0,25
45 Palustrol 1588 - 0,41
46 Spathulenol 1596 0,51 0,92
47 Viridiflorol 1603 1,36
48 Caryophyllene oxide 1603 0,50 -

49 Cubeban-11-ol 1612 - 0,75
50 Rosifoliol 1621 - 0,32
51 Ledol 1624 - 0,23
52 Epi-6-cubenol 1628 - 0,27
53 1,10-di-epi-cubenol 1633 - 0,23
54 S-guaiene-11-ol 1642 - 0,23
55 1-epi-cubenol 1646 - 0,39
56 Epi-a-cadinol (=Tau-cadinol) 1657 - 1,50
57 Epi-a-muurolol (=T-muurolol) 1658 - 0,51
58 a-muurolol (=§-cadinol) 1662 - 0,41
59 a-cadinol 1671 - 1,57
60 Neo-intermedeol 1675 - 0,19
61 (Z,Z)-farnesol 1723 - 1,77
62 (E,E)-farnesol 1727 - 0,20
63 (E,Z)-farnesol 1749 - 2,25
64 (E,E)-farnesylacetate 1844 - 0,12
Téng 99,99 98,19
Monoterpene hydrocarbon 93,54 13,7
Monoterpene ¢ chira oxy 0,42 1,17
Sesquiterpene hydrocarbon 491 69,44
Sesquiterpene c6 chira oxy 1,01 13,88
Céc hop chat khac 0,12 0,0

RI: Retention Index.

Tir 1a Tiéu sim da xac dinh duoc 16 hop chit chiém
99,99% tong lwong tinh dau. Trong tinh du dugc dic trung
bdi cac Monoterpene hydrocarbon (93,54%), Sesquiterpene
hydrocarbon (4,91%), Sesquiterpenes c6 chtra oxy (1,01%),
monoterpene c¢6 chira oxy (0,42%) va céc thanh phan khac
chiém ty 1¢ rat thap (0,12%). Céc thanh phan chinh trong tinh
dau 1a a-pinene (90,47%), f-caryophyllene (3,65%), Limonene
(1,41%) va p-pinene (1,03%).

La loai Tram tich lan xac dinh dugc 56 hop chit chiém
98,19% tong lugng tinh dau. Trong d6 chii yéu la cac
Sesquiterpene  hydrocarbons  (69,44%), Oxygenated
Sesquiterpenes  (13,88%), Monoterpene hydrocarbons
(13,70%), Oxygenated monoterpenes chiém ty 1& thap
nhét (1,17%). Tinh dau dugc dic trung boi cac thanh phan
nhu: Bicyclogermacrene (25%), S-caryophyllene (20,14%),
a-pinene (7,66%), a-humulene (4,25%), J-cadinene (3,47%),
(E,E)-o-farnesene (2,82%), (E)-f-ocimene (2,44%), (E,Z2)-
farnesol (2,25%) va a-amorphene (2,05%).

lan.
Ty 1¢ (%)
TT Hop chat RI Tidu Trém
sim tich lan
1 a-thujene 930 0,37 -
2 a-pinene 939 90,47 7,66
3 f-pinene 984 1,03 0,43
4 Myrcene 991 - 1,13
5 o-cymene 1029 0,12 -
6 Limonene 1033 1,41 0,27
7 (Z)-p-ocimene 1037 - 1,77
8 (E)-p-ocimene 1049 - 2,44
9 Terpinolene 1094 0,26 -
10 Linalool 1101 - 0,54
11 Trans-verbenol 1151 0,13 -
12 47-decenal 1195 - 0,12
13 a-terpineol 1197 0,12 -
14 Decenal 1206 - 0,20
15 Octyl acetate 1210 - 0,31
16 Sabinyl acetate 1306 0,17 -
17 J-elemene 1347 - 0,91
18 o-ylangene 1385 - 0,15
19 a-copaene 1389 - 0,22
20 Cis-f- elemene 1403 - 1,10
21 a-gurjunene 1425 - 0,25
22 Ef;'_cczrryy‘;‘l’;?lllfe‘;z) 1437 3,65 20,14
23 [-gurjunene (=Calarene) 1445 - 0,29
24 Aromadendrene 1456 0,42 0,98
25 Selina-5,11-diene 1460 - 0,23
26 Cis-muurola-4(14),5-diene 1466 - 0,22
27 a-humulene 1471 0,29 4,25
28 (E)-epi-9-caryophyllene 1479 - 0,68
29 Trans-cadina-1(6),4-diene 1487 - 0,68
30 y-muurolene 1490 - 0,38
31 a-amorphene 1494 - 2,05
32 Germacrene D 1497 - 1,52
33 [-selinene 1503 - 0,37
34 Trans-muurola-4(14),5-diene 1510 - 0,83
35 (E,E)-o-farnesene 1511 - 2,82
36 Viridiflorene 1511 0,16 -
37 Bicyclogermacrene 1513 0,39 25,00
38 J-amorphene 1521 - 1,29
39 y-cadinene 1529 - 0,92
40 J-cadinene 1536 - 3,47
41 Zonarene 1540 - 0,30
AP CHi
HOA HOC
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Bang 2. Cac thanh phan héa hoc chinh trong tinh dau I ciia mét
s loai thudc chi Rhodamnia va Syzygium da dwec nghién ciru.

N A e e !
Tén loai Nguon goc A tham
trong tinh dau .
khdo
Liminene (16,8%),
[-phellandrene (9,9%),

R. acuminata C.T. White ~ Uc d-cadinene, a-pinene (4,9%), [20]
Globulol (4,5%), a-cadinol

(4,3%), d-cadinene (4,2%)

Globulol (11,6%), Spathulenol
(7,4%) Caryophyllene oxide

R. argentea Benth. Uc (7,3%), Liminene (7,0%), [20]
[f-caryophyllene (4,9%),
d-cadinene (4,6%)
f-pinene (35,3%), o-pinene
, 0, M 0,
R. australis A.J. Scott Uc (12,2%), Limonene (6,1%), [20]

Guaiol (5,7%), a-eudesmol
(5,1%), y-eudesmol (4,8%)

B-pinene (39,1%), o-pinene
(15,2%), Spathulenol (6,3%), [20]
Globulol (6,1%)

y-eudesmol (17,6%),

a-eudesmol (16,3%), f-eudesmol
(15,2%), a-pinene (13,7%), [20]
Viridiflorol (5,8%), Globulol

(4,2%)

a-pinene (65,3%), allo-
aromadendrene (3,8%),

R. blairiana F. Muell. Uc

R. costata A.J. Scott Uc

R. dumicola Guymer &

Jessup L f-eudesmol (2,9%), Globulol 20]
(2,7%)
Bicyclogermacrene (30,6%),

R. glabrescens Guymer Te Globulol (11,5%), 0]

& Jessup Viridiflorol (7,8%), Viridiflorene
(6,7%)
a-Humulene (24,0%),
Caryophyllene oxide (18,9%),

§. zeylanicum (L.) DC. An Do Humulene epoxide 11 [21]
(17,6%), a-cadinol (12,2%),
[f-caryophyllene (11,1%)

S. aromaticum (L.) Merr Eugenol (80,87-83.58%),

and Perry Reacae [f-caryophyllene (11,65-15,02) (22

S. aromaticum (L.) Merr . Eugenol (75,04-77,54%),

and Perry e [-caryophyllene (17,04-19,53%) (2]

S. caryophyllatum (L.) Eugenol (74,28%), Eucalyptol

Alston Bangladesh (578%) [23]
a-pinene (17,53%), o-terpineol

o L N (16,67%), Alloocimene

Syzygium cumini L. Ai Cép (13.55%), Caryophyllene [24]
(5,41%)
6,10,14-trimethylpentadecane-
2-one (14,41%), 2,3-butanediol

Suzveium cordatum diacetate (13,13%), Ethane,

V28 Nam Phi n-hexadecanoic acid (7,25), [25]

(sl G 2-chloro-1,1-bis(2-chloroethoxy)

(6,25%), Isopentyloxyethyl
acetate (5,03%)

TAP CHI
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Khoa hoc Tu nhién n—

Két qua bang 2 cho thay, trong thanh phan héa hoc chinh
ctia mot sb loai thudc chi Rhodamnia déu cé thanh phﬁn
a-pinene [20], tuy nhién thanh phan nay thap hon nhiéu so
v6i loai ma ching to6i nghién curu (a-pinene dat 90,47%),
chi c6 loai R. dumicola Guymer & Jessup c¢6 ham lugng
a-pinene khéd cao (65,3%). Nhin chung, cic loai nay co
thanh phan hoa hoc twong ddi khac nhau, loai R. acuminata
dugc dic trung bdi Liminene (16,8%) va f-phellandrene
(9,9%); R. argentea dac trung boi Globulol (11,6%) va
Spathulenol (7,4%); R. australis va R. blairiana dugc dic
trung boi f-pinene va a-pinene; R. costata chu yéu la cac
Eudesmol. Bicyclogermacrene (30,6%) va Globulol (11,5%)
dac trung cho loai R. glabrescens.

Trong thanh phfin hoa hoc chinh ciia mot s loai thude chi
Syzygium nhin chung déu chira Eugenol va Caryophyllene.
Tuy nhién, mdi loai dugc dic trung boi mot vai chét chinh
khac nhau, loai S. aromaticum va S. caryophyllatum co
ham luong Eugenol cao nhat (74,28-83,58%) [22, 23],
trong khi d6 loai S. cordatum c6 thanh phan chit chinh
la  6,10,14-trimethylpentadecane-2-one  (14,41%) va
2,3-butanediol diacetate (13,13%) [25]. Khi so sanh loai
chung t61 nghién cuu (S. zeylanicum) véi cac loai khac cung
chi trong bang 2 cho thay c6 su khéc biét, loai nghién ciru duoc
dac trung bdi Bicyclogermacrene (25%) va f-caryophyllene
(20,14%), trong do6 Bicyclogermacrene khong c6 trong thanh
phin chinh cua cac loai da cong bd & bang 2.

Tinh dau cua mot sd loai thudc ho Sim c6 hoat tinh sinh
hoc chéng lai cac vi khuan [6, 11, 26], con trung [10], nam
[7, 11], Grc ché protease ngoai bao cua Escherichia coli [16]
va ¢6 tiém nang chdng bénh ung thu [8, 9]. Hoat tinh sinh
hoc cua tinh dau c6 thé phu thudc vao hop chét chinh hodc
su két hop gitra hop chit chinh va mot s thanh phan phy
khéc. Cac hop chét c6 mit trong tinh dau cua R. dumetorum
va S. zeylanicum cho thay tiém ning vé hoat tinh sinh hoc
6 thé str dung dé diéu tri mot sb bénh cho con nguoi. Vi du:
p-caryophyllene va a-humulene 14 nhitng chit chinh trong
tinh dau cua S. zeylanicum tao ra cac enzyme giai doc tre ché
qua trinh gay ung thu [8], con hop chat Blcyclogermacrene
¢6 tac dung khang khuédn va tiéu diét mot s6 loai nim (27,
28]. Trong khi d6, a-pinene va f-pinene 14 nhitng hop chat
chinh trong tinh dau cua R. dumetorum c6 hoat tinh diét
vi khuén, chéng lai mot s6 loai nAm (c6 doc tinh cao ddi
v6i Candida albicans, giét chét 100% lugng ching trong
vong 60 phut), dong thoi co kha ning e ché cac hoat dong
phospholipase va esterase [29].

Keét luan

Két qua nghién ciru dd cung cip thong tin vé thanh
phan hoa hoc trong tinh dau tir 14 cta loai Tiéu sim va Trim
tich lan & Khu bao ton thién nhién K& Gd, tinh Ha Tinh. Céc
thanh phan héa hoc trong tinh dau 14 ctia R. tomentosa va S.
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zeylanicum chita mot s hop chat chinh c¢6 kha ning tiéu diét vi
khuén, chéng lai mot s6 loai ndm va c6 tiém nang chéng bénh
ung thu. Ngoai ra, két qua nghién ctru ciing cho thdy sy khac
nhau dang ké vé mot sb thanh phan c6 ham luong cao nhur:
o-pinene, f-pinene, Eugenol, f-caryophyllene, a-humulene,
Bicyclogermacrene, Caryophyllene oxide, Limonene... & cac
lodi khac nhau thudc cing mét chi. Pay 1a nhitng dan liéu
dau tién vé thanh phan hoa hoc trong tinh dau cia 2 loai
nay.
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Danh gia rui ro do han han
cho khu vuc Trung Trung B0

Huynh Thi Lan Hwong, Nguyén Xuéin Hién", Nguyén Thi Thanh, Nguyén Thi Lan

Vién Khoa hoc Khi twong Thiy van va Bién déi khi hdu

Ngay nhan bai 10/7/2020; ngay chuyén phan bién 17/7/2020; ngay nhan phan bién 17/8/2020; ngay chip nhan ding 28/8/2020

Tém tiit:

Bai bao nay danh gia rii ro do han han cho khu vue Trung Trung B dwa trén cach tiép can ciia Uy ban Lién chinh
phii vé bién d6i khi hau (IPCC) trén co sé phén tich cic yéu to hiém hoa, mirc d9 phoi bay va tinh dé bi ton thuwong.
Dir liéu lwong mua va lugng bdc hoi tai cic tram quan tric dwoc sir dung dé tinh toan mirc dd hiém hoa. Dir liéu vé
Kkinh té - xi hdi dwgc thu thap tir diéu tra, khio sat thye dia va nién giam thong ké dwgc sir dung dé tinh toin mirc
dd phoi bay va tinh dé bi tén thwong. Két qua danh gia cho thiy, rii ro do han han 16n nhét & tinh Quang Binh, diic

biét & cac huyén Lé Thiy va B6 Trach.
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Abtract:

This paper assesses the drought risk on the IPCC’s
approach based on the analysis of hazard factors,
exposure to hazards, and vulnerability in Mid-Central
Vietnam. Precipitation and evaporation data at stations
were used to calculate drought hazard. Socio-economic
data collected from the results of surveys, field surveys
and statistical yearbooks were used to calculate drought
exposure and vulnerability. The result showed that
drought risk has max level in Quang Binh especially in
Le Thuy and Bo Trach districts.
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Mé dau

Han han 14 thién tai dién ra tir tr nhung dtng hang th ba
vé mirc do gdy thi¢t hai, chi sau bdo va i lut. O nudc ta, han
han xay ra hang nam v&i mic d§ va thoi gian khac nhau, gay
ra thiét hai 16n d6i véi kinh té - xa hoi, moi truong, hé sinh thai
tu nhién, dac biét la nguén nudc, vi han han thuong di kem véi
xam nhap mian va de doa an ninh lwong thyc & cc khu vuc dé
bi ton thuong.

Khu vue nghién ctru bao gdm 6 tinh Quang Binh, Quang
Tri, Thira Thién - Hué, Pa Néng, Quang Nam va Quang Ngi,
1a dai dét hep ngang, phia tay 1a diy Truong Son, phia dong
giap bién, do ddc dia hinh tao nén su chénh léch rat 16n vé
lugng nudc cac song gitta mua mua va mua khd. Vao mua
kho, kha nang tu diéu tiét va trir nudce cua dia hinh kém, d& dan
dén han han tai khu vue, nude bién xam nhap sau vao cac cua
song va ndi dong ven bién gay nhidm man, trong khi & trung
va thuong luu céc song dong chay co ban giam, nhiéu doan
song kho can, anh hudng rat 1on dén cip nude dan sinh, moi
truong va su sinh truong cia cac loai cay tréng, vat nudi. Pac
biét, & duyén hai Trung Trung B9, nang nong kho han kéo dai
thuong xuét hién vao gitra mua he¢, lam thiéu hut ngudn nudc,
de doa nghiém trong t6i san xuat néng nghiép. Han han con
anh huong dén ngudn nugce sinh hoat, nguén nudc san suat,
dn t6i tinh trang thiéu dién nghiém trong do nhu cau lim mat
tang cao. Do d0, viéc danh gia rui ro thién tai do han han c6 y
nghia quan trong, 14 co s& cho viéc tim kiém céc giai phap dé
giam thiéu thiét hai va quan 1y ngudn nudc tai khu vuc. Bai béo
nay dua trén cach tiép can ciia IPCC dé danh gi4 rui ro thién
tai do han han khu vuc Trung Trung B6 trén co s¢ danh gia cac
yéu t& hiém hoa, mirc d6 phoi bay va tinh dé b tén thuong.
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$o liéu va phuong phap

So ligu

S6 lidu duoc sir dung trong danh gia rui ro do han han
cho khu vuc Trung Trung Bd bao gom: 1) So6 li¢u kinh té -
xa héi theo huyén dé tinh mtc dd phoi bay va tinh de bi ton
thuong tir két qua dicu tra, khao sat thuc dia va tr nién giam
thong ké trong cac nam 2016-2018 [1]; 2) SO liéu lugng
mua va boc hoi thang dugc st dung d€ tinh toan mue do
hiém hoa dugc thu thap tir 20 tram khi tugng khu vye Trung
Trung Bo va lan can (bang 1).
Bang 1. Danh sach céc tram khi twong dwoc str dung dé tinh toan
murc d6 hiém hoa.

SIT Téntram  Tinh Kinhddp  Vidy  Thoiky

1 Huong Khé  Ha Tinh 105°43°  18°11°  1961-2017
2 Ha Tinh Ha Tinh 105°54° 1821 1961-2017
3 Ky Anh Ha Tinh 106°17°  18°05°  1962-2017
4 Tuyén Héa  Quang Binh 106°01°  17°53°  1961-2017
5 PongH6i  Quang Binh 106°36° 17929’ 1961-2017
6 Ba Pén Quang Binh 10625°  17°45°  1961-2017
7 Khe Sanh  Quang Tri 106°44°  16°38°  1977-2017
8 Dong Ha Quang Trj 107°05°  16°51°  1974-2017
9 Con Co Quang Trj 107°20°  17°10°  1975-2017
10 A Ludi Thira Thién - Hué ~ 107°17°  16°13° 19762017
11 Nam Pong  Thira Thién- Hué  107°43°  16°10°  1975-2017
12 Hué Thira Thién - Hué ~ 107°35°  16°26°  1961-2017
13 Da Nang Da Nang 108°12’ 16°02°  1976-2017
14 Tam Ky Quang Nam 10828 1534 1979-2017
15 Tra My Quang Nam 108°14° 15217 1978-2017
16 BaTo Quang Ngii 108°44°  14%46”  1980-2017
17 Quang Ngii  Quang Ngii 108°48°  15°07°  1977-2017
18 Ly Son Quéng Ngii 109°09° 1523’ 1985-2017
19 Hoai Nhon  Binh Pinh 109°02° 1431 1979-2017
20 QuyNhon  Binh Binh 109°13°  13%6’  1961-2017

Phuwong phap

Phuong phap xac dinh rui ro:

Céc nghién ciru vé rii ro han hén hién nay dang phat
trién dua trén hudng tiép can rui ro ctia IPCC (2001) [2],
trong do6 rui ro thién tai dugc cau thanh tir ba yéu té chinh
1a hiém hoa (H) phoi bay (E) Va tinh dé bi ton thuorng (V).
Trong mot s6 nghién ctru, yéu t6 E ¢o thé duoc 4n trong V,
hodc yéu t6 E co thé tach riéng thanh mot trong ba thanh
phan chinh cta rai ro do han han [3-6].

Hiém hoa H duoc tinh dua vao cac tiéu chi vé tan suit
han (H)) va cuong d6 han (H,) cho ting huyén. Cuodng
d6 han H, tai huyén i dugc ndi suy tir cac tram theo
phuong phap Kriging. Cuong d6 han dugc thé hién qua
chi s6 kho han mua khé trung binh nhiéu nim, duoc tinh
theo cong thuce [7]:
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=B
Kj = Rj . (D

~ Trong do, Kj 1a chi s6 khé han tai tram J; E. 1a tong luong
boc hoi thang tai tram j; R, la tong lugng mua thang tai tram j.

Céc chi thi vé E, V s& duoc lwa chon dua trén két qua
tham van chuyén gia, mirc d6 c6 sin ctia ngudn sé liéu nham
dam bao tinh dai dién, tinh day du va lién tyc, tinh cap nhat,
tinh dong b, sau do thu thap, chuan hoa va st dung dé tinh
toan cac tiéu chi chinh théng qua phuong phap trong s6 bat
can bang.

Sau khi xac dinh dugc trong s6 cua cac chi thi, gia tri cia
ti€u chi can tinh toan do6i véi tirng don vi hanh chinh s€ duoc
tinh theo cong thirc sau:

M; = YT, wix; (2)

Trong do: 1= 1+n, s6 don vi hanh chinh cta khu vuc tinh
toan; m: sd chi thi trong ti€u chi M; Mi: gia tri cua tiéu chi
ce‘fm tinh toan cia don vi hanh chinh thir i; w: gia tri trong
s0 chi thi thir j cuia tiéu chi can tinh toan; x; 1a gia tri cua chi
thi j tai huyén i.

Sau khi tinh dugc gia tri cta cac tiéu chi (nhoém chi thi),
tién hanh xac dinh gia trj cho ting thanh phan chinh (H, E,
V) ctia chi s6 rui ro cho timg don vi hanh chinh twong ty nhur
trén. Vi du, tinh gid tri ctia thanh phan muc d6 phoi bay E
nhu sau:

Ei = NSt WiE; (3)

Trong d6: E.: gid tri muc d) phoi bay cta don vi hanh
chinh thir i; k: s0 ti€u chi (nhdém chi thi) cua thanh ph.'?m muc
do6 phoi bay E; E:giatr tiéu chi thir j cua mire d phoi bay
E ctuia don vi hanh chinh thtr i; W: gia tri trong so tiéu chi
tht j cia mic d6 phoi bay E, tinh tuong tu W, trong cong
thuc (2).

Céc thanh phan hiém hoa H,, d0 nhay cam S, nang lyc thich
tmg AC, cling dugc tinh todn tuong tw. Cudi cung, rdi ro thién
tai do han héan cho tirmg huyén dugc tinh nhu sau:

Ri = HiXEiXVi (4)

Két qua tinh toan rui ro thién tai do han han tir cic yéu
t6 thanh phan s& dugc chuan hoa thanh cac gia tri trong
khoang 0-1. Gia tri sau khi chuan hoa s& dugc phan cap
tuorng ung véi cac cap do rui ro thién tai. Mot sO ngh1en ctiu
v€ rui ro thién tai do han han thuong phan cép cap do rui ro
thanh céac cép tuong Gmg véi gia tri tir 0-1 theo cac khoang
gia tri bang nhau, chiang han phan chia thanh 4 cdp twong
ung véi cac gia tri 0-0,25, 0,25-0,5, 0,5-0,75 va 0,75-1 [3,
5, 8]. Viéc phéan cip nay tuy don gian nhung thuong khong
lam ndi bat duoc su so sanh tuong ddi gitia cac don vi khac
nhau trong khu vuc nghién ctru.

Pé khic phuc nhuoc diém nay, bai bao st dung phuong
phép phan tich phan vi trong thong ké dé phan chia cac
khoang phéan cép muc d6 riii ro nhu trong bang 2.
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Bang 2. Tiéu chuan phan cap cép dé rui ro do han han.

Mirc do Phan vi twong wng
Rét cao >80

Cao 60™-80™

Trung binh 40"-60"

Thép 20m-40t

Rét thap <20n

Phirong phdp chudn héa va xdc dinh trong sé cia cdc
tiéu chi/chi thi:

Céc chi s sau khi thu thap duoc chuén hoa vé cac gia tri
tir 0-1. Trude khi chuén hoa can xac dinh mbi quan hé gitta
chi s& can chuin hoa voi chi sb rui ro dua trén tham véan
chuyén gia. Néu quan hé 1a dong bién, cong thic tinh gia tri
chuan hoa X; duogc ap dung nhu cong thire (5), néu nghich
bién, cong thire ap dung nhu cong thtc (6):

v = KU~ Min{X;;} 5)

YU Max{x;j}-Min{x;;}
Max{X;j}-X;
= e ] ©

Trong do: X; 1a gia trj cua chi sb i tai huyen IB Max{x }
va Mm{x }la gla tri 16n nhét va nho nhat cta chi sb i cho
tung huye_:n

Sau khi chuén hoa sé liéu, can xac dinh muc do dong
gop (trong sd) cua ting chi s6 ddi voi cac thanh phan rii ro.
Bai bao sir dung phuong phép tinh trong sd bat can bang ciia
Iyengar va Sudarshan [9] dua trén do 1éch chuan cua timg
chi s6. Theo d6, trong sd W, cua timg tiéu chi/chi thi thanh

phan duoc xac dinh boi cong thue:
c

Jvar(xj) (7)

Var(x) la phuong sa1 ctia chi sé phu thir j duoc x4c dinh
bdi cong thuc (8), hé s6 C dugc xac dinh boi cong thire (9)
v6im 1a s6 cac tiéu chi/chi thi thanh phan déng gop vao tiéu
chi chinh.

_ C (xij —X)?
Varx]. = ;W ®)

2 - 9)
=i JVar(x;)

Két qua va thao luan
Hiém hoa do han hdan

Hiém hoa H dugc biéu thi bﬁng céc tiéu chi vé tan suit
han (H, - s6 thang han trong nam trung binh nhi€u nam),
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Khoa hoc Tu nhién n—

cuong do han (H, - chi s6 kho han mua khé trung binh nhiéu
nam). Két qua tmh toan cho thay, s6 thang han trong nim
trung binh nhiéu nam tai khu vuc Trung Trung BJ dao dong
trong khoang 2,0-6,7 thang, lon nhét tai cac huyén ven bién.
Néu xét gia tri s6 thang han trung binh theo cip tinh thi
thanh phd Pa Ning c6 s6 thang han trung binh 16n nhat véi
khoang 5,7 thang han va tinh Thira Thién - Hué c6 s6 thang
han trung binh nho nhét véi khoang 3,9 thang han.

Chi sb kho han trung binh mua kho c6 gid trj 16n nhat
tai mot sb huyén ven bién thudc cac tinh/thanh phé Quang
Tri, Pa Nang, Quang Nam. Néu xét gia tri chi s6 kho han
trung binh theo cép tinh thi thanh phd Da Ning c6 gia tri chi
s6 kho han 16n nhét, tinh Thira Thién - Hué ¢6 gia tri chi )
kho han nho nhit.

Két qua tinh toan phan cap cap d6 hiém hoa cho khu vyc
Trung Trung Bo cho thdy mot sd quéan huyén ven bién thude
tinh Quang Tri, thanh phé Pa Nang, tinh Quang Nam c6
murc do hiém hoa do han han gy ra 16n nhat. Néu xét trung
binh cdp tinh thi thanh phd Da Ning c6 muc do hiém hoa
trung binh 16n nhét, tiép dén 1a tinh Quang Tri; tinh Thira
Thién - Hué c6 mic do hiém hoa trung binh do han han nho
nhét (bang 5).

Mirc do phoi bay truwéc han hdan

Hai tiéu chi chinh thé hién mutc do phoi bay truéc han
han duoc str dung bao gdm: con nguoi (E1) va ndng nghiép
(E2). Tiéu chi con ngudi (E1) duoc thé hién qua tiéu chi phu
(chi thi) 1a dan sb (E11). Tiéu chi nong nghi¢p (E2) duoc
thé hién qua ba chi thi: dién tich dat san xuit nong nghiép
(E21); dién tich dat nudi trong thuy san (E22) va sb luong
gia stc, gia cam (E23) (bang 3).

Bang 3. Cac tiéu chilchi thi thé hién mirc do phoi bay déi véi han
han.

Tiéu chi Chi thi Ponvi Y nghia
Quy mé dan s6 co
Con nguoi (E1) Din sb (E11) Nguoi the chiu tac dong
cua han han
Dién tich dét san
xuat nong nghiép ha
(E21) Quy mb céc yéu
R " S s £ o A t6 nong nghiép co
Dién tich dat nu6i :
Nong nghiép (E2) y ha thé chiu tac dong

trong thiy san (E22)

cua han han
S6 lugng gia stic, gia

cAm (E23) con

Két qua tinh toan cho thy, mirc d6 phoi bay cao nhét
& huyén B6 Trach va Lé Thuy (Quang Binh), cac huyén c6
mirc do phoi bay & mic rat cao 1a noi tap trung dong dan
s6, dic biét c6 quy md san xuit nong nghiép va thuy san
16n, vi néu han han xdy ra, nguy co lon nhét s& 1a doi séng
con ngudi va san xudt ciia nganh néng nghiép do thiéu nudce
sinh hoat, nudc tudi tiéu (bang 5).
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Tinh dé bi ton thuong do han han Bang 5. Két qua tinh toan va phan cp rii ro do han han cho khu
vwe Trung Trung Bé.

Mirc d6 ton thuong do han han (V) bao gdm hai thanh

Tinh dé bi

A ’ \ , A ) P ’ \ ) . an/Huyén/ Hiém h Phoi ba 2 Riii Phin c
phan chinh 1a mirc @6 nhay cam trudc han han (S) va kha ~ Tinn %',’f';'a e a (E)‘" Y tonthong | o1 P
- s . T : )
nang ung pho voi han han (AC‘). Cac tiéu c}‘n vé mirc do TPDoogHA 058 5 o 026 Trangbih
nhay cam dugc lya chon bao gdm tiéu chi vé kinh té - xa TX Ba Pon 0,68 0,31 0,41 035  Cao
e A \ A . s 1t o 1A Minh Hoa 0,32 0,14 0,66 0,10 Thép
hoi (S1) va moi truong (S2). S,l bao gom hai chi thi: ty 1€ Ouing — 028 029 057 AR
hd ngheo (S11) va ty 1€ dan s6 ndng thén (S12). S2 dugc  Bimn Quing Trach 0,59 0,44 0,60 050  Rétcao
thé hién qua chi thi ty 1é dan so khong duoc sir dung nguon DOllrach 054 L00 0:56 ep  Iibew
) . R o ) Quang Ninh 0,56 0,40 0,57 043 Rétcao
nudc hop vé€ sinh (S21). Kha nang tmg pho véi han han L& Thiy 0.59 0.97 051 100 Rétecao
dugc thé hién qua cac ti€u chi vé con nguoi (AC11 - ty 1¢ [IEDong)HA 0,88 0,15 0,31 021 _ Trungbinh
. P o PN 2 2 2 . TX Quang Tri 0,66 0,00 0,01 001  Rétthap
hoc sinh tot nghiép trung hoc pho thong/tong s6 dan), kinh SR 071 038 0.54 049 Rétcao
té (AC21 - thu nhap binh quan dau nguoi), thong tin truyén Huéng Héa 0,51 0.39 0.59 038 Cao
. £ N . A R . Quing Trj  Gio Linh 0.79 0,32 0,58 049  Rétcao
thong (AC31 - so0 thué bao internet/100 dan), cong trinh g S 053 ol 060 B
phong chong thién tai (AC41 - tong dung tich ho chtra thuy CamLd 0,74 0,14 0,46 020 Thip
loi va thuy dién) (bang 4). Triéu Phong 0.80 0,31 0,54 045  Rétcao
: ° Hai Lang 0,59 0,28 0,57 0,32 Cao
R o L . o TP Hué 0,36 0,68 0,30 037  Cao
Bang 4. Cac tiéu chilchi thj thé hién tinh de bi ton thwong doi v&i Phong Dién 039 031 0,50 0,22 Trung binh
han han. Quéng Dién 0,38 0,24 0,54 0,18 Thép
Thira TX Huong Tra 0,34 031 0,07 012 Thip
Ticu chi Chi thi Ponvi Y nghia Thitn-  Phi Vang 035 0,74 0,53 049 Ritcao
Hué TX Huong Thiy 0,30 027 0,18 010  Thip
Mikc dp nhay cim truée han han Phi Loc 0,28 0,47 0,49 0,25 Trung binh
- - e Nam Dong 0,11 0,04 0,56 0,01 Rét thip
Tylé ho nghéo (S11) % Ngudi ngheo va dan so A Lusi 0,06 0,12 0,56 0,01 Rat thip
Kinh t - xi hoi nong thon ¢ khuynh Lién Chidu 0,87 0,28 0,09 028 Trung binh
1) " Tyl¢ déan s6 nong thon o hudng dé bi ton thuong Thanh Khé 0,99 0,32 0,08 036  Cao
(S12) ’ hon dudi tac dong cua Hai Chau 0,99 037 0,00 036  Cao
han hén PaNing  SonTra 0,92 027 0,03 0,26 Trung binh
N PO Ngii Hanh Son 0,97 0,10 0,04 012 Thip
T9 16 din o6 ko dan so khong ,qu U CimLé 1,00 0,17 0,13 021 Trung binh
Mai trudng dy ¢ f“(‘iso ong , }‘r}llg I}gdu:os,nfoch opve Hoa Vang 0,69 032 024 030 Trung binh
(S2) Qe su dung nguon % ST £ A 16] fom e TP Tam Ky 091 022 0,12 024  Trungbinh
nude hop v¢ sinh (S21) har'l trong dleurkle;n thiéu TP Hoi An 0.80 015 025 017 Thép
nudc do han han Tay Giang 0,29 0,07 0,89 006  Ratthip
Kha ming ti‘ngphé truwée han hin Dong Giang 0,33 0,10 0,86 0,09 Thép
ey Pai Loc 0,58 037 0,53 039  Cao
Ty 1€ hoc sinh tot TXDiénBin 0,90 047 0,38 065  Rétcao
Con nguoi nghiép Erung/hoc pho o Kha nang str du}‘lg tri thirc Duy Xuyén 0,75 0,28 0,50 038 Cao
(ACI) thong/tong so dan trong phong chong han han Qué Son 0,67 0,21 0,52 0,27 Trung binh
(ACI1) Quing Nam Giang 038 0,19 0,41 0,13 Thép
A N " . . . Nam Phuéc Son 0,38 0,08 0,48 0,06 Rat thap
RibEEy) — Lonnpbimigin o m Sl pgsl Hiép Pitc 032 0.15 0,49 009  Thap
dau nguoi dong té trong diéu kién han han Thing Binh N o ) o i
Thong tin L g Tién Phude 025 0,24 0,55 012 Thip
AT A S6 thué b Th A A fic Tra it thé
truyén thong : Ot uiﬂ?}% - i uc nghe thong tin trong phong Bac Tra‘My 0,00 0,17 0,32 0,00 RatA thap
(AC3) Interne an a0 tranh han o Nam Tra My 0,30 0,09 1,00 0,09 Tl?ap
Nui Thanh 0,69 0,34 0,53 044  Rétcao
Cong trinh Téng dung tich hd Tricu Kha nang phong tranh va Pha Ninh 085 021 053 033 O _
phong chong chira thuy loi va thiy N giam thi€u tic dong ctia Nong Son 048 0,05 0,62 0,07 Rat thap
thién tai ( AC4) dién m han han TP Quang Ngai 0,63 0,54 0,35 0,51 Rit cao
Binh Son 0,62 0,55 0,54 0,62 Rét cao
o, Son Tinh 0,61 027 0.63 034  Cao
Tinh d¢ bi ton thuong do han hén c¢6 xu hudng tang lén Tu Nghia 0,63 032 0,51 037 Cao
& nhiing khu vyc nong thon, phu thudc chi yéu vao nong Nphialllank ) 022 0 02 b
hia X ‘e khone d dam béo: lai tai . Mo it 0,53 035 0,53 034  Cao
nghicp, nguon nuoc khong duge dam bao; nguoc lai tai g;‘:l“g Birc Pho 0,54 041 0,57 042 Cao
nhitng khu vyce ¢6 kinh t€ 0n dinh, trinh d6 dan tri cao, thong Tra Bong 0,50 0,06 0.64 008  Rétthip
tin truyén thong tot, c6 nguon nudc du trit doi dao thi kha Uy ) U G0 072 D0 IR 1)
. h6 véi han ha Ké : tinh todn tinh da bi Son Ha 0,44 0,28 0,55 023 Trungbinh
nang ung pho vo1 han han cao. Ket qua tinh toan tinh de bi Son Tay 0.42 0.04 063 004 Rétthip
ton thuong cho khu vue Trung Trung B cho thay cac huyén Minh Long 045 0,00 0,66 002 Rétthp
ndng thon, mién nli c6 kha nang tmg pho thap (bang 5). Baflo i 00 065 (OO7M R 1
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Ruii ro do han han

Két qua tinh toan va phan cp cip do rui ro do han han
cho khu vyc Trung Trung B6 duoc dua ra trong bang 5. Két
qua tinh toan cho thay rui ro 16n nhat & mot s6 huyén thudc
cac tinh Quang Binh, Quéang Tri, Thira Thién - Hué, Quang
Nam, Quang Ngii. Gié tri rii ro thién tai 1on nhat & cac
huyén Lé Thuy va B6 Trach (Quang Binh). Néu tinh trung
binh gi4 trj rti ro do han han theo cdp tinh thi tinh Quang
Binh c¢6 murc do rui ro thién tai 16n nhit, tinh Thira Thién -
Hué c¢6 muc d6 rui ro thién tai nho nhét (hinh 1).

Huyén Lé Thuy (tinh Quang Binh) c6 mirc do hiém hoa va
tinh d& bi ton thuong trung binh, tuy nhién mirc d¢ phoi bay
rat cao, do do rui ro thién tai rit cao. Huyén B6 Trach ciing co
mutc d6 hiém hoa trung binh, tuy nhién, mirc d6 phoi bay va
tinh d& bi ton thuong rat cao, do d6 rui ro thién tai rt cao. Cac
quén, huyén thudc thanh phd Da Ning tuy c6 mirc do hiém
hoa ¢ murc cao dén rit cao, mirc 6 phoi bay & mirc rat thip
dén cao, tuy nhién tinh d& b ton thuong lai & muc rat thip do
it nhay cam véi han han va kha nang phong chdng thién tai,
phuc hdi sau thién tai tét hon cac khu vue con lai, do do, mirc
6 rui ro thién tai chi & muc thap, trung binh, cao. C6 thé thay
réng, hau hét cac huyén c6 mtrc d6 rui ro & muc rat cao déu
¢6 kha ning xay ra hiém hoa & muc trung binh dén rét cao.

Hinh 1. Ban dé cap do rai ro do han han khu v Trung Trung Bo.

Rui ro thién tai do han han dugc danh gid thong qua ba
thanh phan rii ro co ban: hiém hoa, phoi bay va tinh d& bi
t6n thuong. Két qua tinh toan cho thiy, hiém hoa do han han
16n nhit ¢ thanh phd Pa Ning, tiép dén 1a Quang Tri, mic do
phoi bay 16n nhat & tinh Quang Binh, tinh d& bi t6n thuong
16n nhat 1an lugt & Quang Ngii va Quang Binh. Mirc d rii ro
thién tai tong hop do han han 16n nhét ¢ tinh Quang Binh va
nho nhét tai tinh Thira Thién - Hué. Ngoai yéu t6 hiém hoa 1a
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tac nhan chinh tao nén rui ro thién tai do han han thi cac yéu
t6 vé kinh té, xa hoi, moi truong, hé sinh thai ciing 1a yéu t6
anh huong rat 1on.

Nghién ctru ndy méi xem xét rai ro han han theo yéu to
hiém hoa han khi tuong trén co s& ) thang han trong nam
trung binh nhiéu nam va chi s kho han mua kho trung binh
nhiéu ndm. D¢ c6 danh gia toan dién hon vé rui ro do han han
cho khu vuc, trong cac nghién ctru tiép theo, cin danh gia
thém cac hiém hoa han han lién quan dén han thiy van, han
kinh té - xa hoi.

Tap thé tac gia xin cam on dé tai “Nghién ctru co s6 khoa
hoc phan cap cip d6 rui ro cho cac loai hinh thién tai & Viét
Nam”, ma s6 TNMT.2017.05.04 va dé tai “Nghién ctru cac
giai phap khoa hoc va cong ngh¢ quan ly da thién tai, xay
dung cong cu hd trg ra quyét dinh Gng pho voi da thién tai,
ap dung thi diém cho khu vuc ven bién Trung Trung Bo”,
ma s6 KC.08.36/16-20 da hd trg vé s liéu va phuong phap
dé thuc hién nghién ctru nay.
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Phan tich dién bién li lut va kho han
& Pong bing song Ciru Long trong 20 nim gan diy

L& Anh Tuén’
Vién Nghién ciru Bién doi Khi hdu, Truong Pai hoc Can Tho
Ngay nhén bai 20/4/2020; ngay chuyén phén bién 24/4/2020; ngay nhan phan bién 25/5/2020; ngay chip nhan dang 1/6/2020

Tom tit:

Pong bang song Ciru Long (PBSCL) 1a noi nhin toan bd ngudn nwée ciia song Mekong trwdc khi do ra bién Pong.
Vé mit khi hiu, ving dit nay chi cé hai mua phén biét: mua mwa va mua khé. Thang cudi ciia hai miia nay Ia hién
twong cwe tri ciia thuy vin - dong chay: li lut va khé han dién ra. Pic diém khi twong va thuy vin nay anh hwéng
16m khong chi dén canh tic néng nghi¢p va nudi trong thuy sin, ma con dén tap quan sinh hoat crr din trén toan
chiu thd. Trong hai thap ky qua, lvu vie song Mekong néi chung va ving PBSCL néi riéng da chimg kién nhiéu
hién twong cwe doan khi hau, pha v cac quy ludt khi twong va thuy vin da ghi nhan trwée dé. Bai viét phén tich
mot s6 thay doi khi hiu, tip trung cho cac s liéu trong 20 nim qua vé mirc dinh 1 va tinh trang khé han, giy xim
nhép min & viing dong bang. Két qua cho thiy, trong hai thip nién qua, xu thé giam sé nim cé lii 16n va gia ting sb

nim li nhé, dong thoi dwdong ranh min dang vio siu hon & khu vure ven bién.

Tir khéa: bién dbi khi hau, Pong bing song Ciru Long, lii lut, thuy vin, xim nhip min.

Chi s6 phén logi: 1.5

Dan nhap

S liéu thuy van thu thap nhiéu nam cia Uy hoi song
Mekong [1-3] cho biét binh quan mdi nim séng Mekong
¢6 thé tai mot khdi luong nudc vao khoang 475-500 ty
m® tir nhiéu ngudn. Bét dau tir qua trinh tan tuyét tai cao
nguyén Tay Tang ¢ do cao trén 4.000 m, qua tinh Van Nam
ctia Trung Qudc noi c6 nhidu ddi ndi, do dbc cao, di dan
xudng bic Thai Lan v&i do dbc trung binh khoang 0,2%
[4], khi song chay qua vung trung va ha Lao, dén ving phia
bic Campuchia thi nhan thém ngudn nudc ta ngan tir cao
nguyén mién trung Viét Nam d6 xudng, dong chay trao doi
v6i dong Tonle Sap phia hiru ngan va cudi cing di vao dia
phan PBSCL cua Viét Nam qua hai dong song Tién va song
Hau trudc khi d6 ra bién Pong (hinh 1). O vung ha luu
tir PhnomPenh dén phﬁn dat Viét Nam, d6 dbc binh quan
rat nho, chi khoang 0,025% [4]. Trong diéu kién dong chay
binh thuong, binh quan luu lugng song Mekong theo nam
vao khoang 15.000 m?/s. Tuy nhién, con sé binh quan nay
lai bién dong rat 16n vao hai mua khac biét & khu vuc 1a
muia mua, bt dau tir giita thang 4 dén cudi thang 10, dau
thang 11 héng nam va mua kho 1a thoi gian con lai (hinh 2).
Trong céc giai doan cao diém cua mua 1i & ving PBSCL,
trong thang 9 dén thang 10, luu luong nude 1i c6 thé dat
39.000 m¥/s [5]. Cao d6 muyc nudc lii thay ddi theo nam, phd

*Email: latuan@ctu.edu.vn
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bién trong khoang 3,50-4,50 m, cuong suat & giai doan nudc
I 1én khoang 20- 30 cm/ngay [6]. Khoang 80-85% nudc lu
thuong ngudn d6 vé dong bang qua song Tién va song Hau,
con chimg 15-20% thi chay tran dong [7] 1am ngap hai ving
tring tw nhién 16n nhit déng bang 1a vung Tu gidc Long
Xuyén - Ha Tién (480.000 ha) va ving Dong Thap Mudi
(680.000 ha). Ving nay néu khong c6 cac cong trinh dé bao
ngdn 1, mua 10 s&€ ngdp trung binh hon 2 m [8]. Udc tinh,
hai 1ong chao tw nhién nay c6 thé tiép nhan va chira khoang
hon 20-25 ty m® nudc trong mua lii trong diéu kién 1d cao
nhu nim 2000, gdm lugng nude mit va nude giir trong 16p
thd nhudng. Lii hiang nam dén ving chau thd Ciru Long c6
thé 1am ngap tir 1,2-1,9 triéu ha mat dit [7]. Chénh léch
muc nude giita diém ddu vao chau thd 1a Tan Chau (song
Tién) va Chau Ddc (trén song Hau) vao khoang 40-50 cm,
nhung khi dén Vam Nao, nuéc song Tién d6 vao song Hau
lam luong nude khi dén diém My Thuan (séng Tién) va Can
Tho (séng Hau gin twong duong nhau, trong tng khoang
51 va 49% [9]. Trude ndm 2005, nhd su ton tai nguyén ven
hai viing triing chira nudc nay, tinh chat i @ PBSCL duoc
xem 1a hién hoa vé mit sinh thai. V& mua kho, hai ving
trling nay thdo nudc ty nhién ra dong song chinh va dong
nhanh b6 sung nudc ngot cho ving gita va ving cira song,
¢6 tac dung lam gidm muc d§ xam nhdp cta nudc man tu
bién Pong va mot phan bién Tay.
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Analysis of flood and drought
variability in the Mekong River Delta
in the last 20 years
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Abstract:

The Mekong River Delta in Vietnam is the region
receiving the whole Mekong River’s water before flowing
into the East Sea. Climatically, this area has only two
distinct seasons: the rainy season and the dry season.
The last months of these two seasons are the extreme
events of river hydrology: floods and drought occurred.
These meteorological and hydrological features greatly
affect not only agriculture and aquaculture cultivation,
but also the residential habits throughout the delta.

Over the past two decades, the Mekong River basin
in general and the Mekong Delta in particular, have
witnessed many extremely climatic phenomena,
breaking the previously recorded meteorological and
hydrological regulations. This paper analyses some of
the climate changes, focusing on the past 20 years’ data
on flooding peak levels and drought situation causing
saline intrusion in the delta. The results show that, over
the past two decades, there has been a trend in reducing
the number of years with heavy floods and increasing the
number of small flood years, and the salinity isolation
have been deeper in the coastal areas.

Keywords: climate change, floods, hydrology, Mekong
River Delta, salinity intrusion.

Classification number: 1.5
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Hinh 1. Ban d6 Iwu vwc sdng Mekong, bao gém doan thwong lwu
Lan-cang va hé théng séng rach, cac kénh dao chi yéu ving
PBSCL thudc Viét Nam.
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Hinh 2. Phén b lwu lwgng binh quan thang trong nhiéu nam
(1998-2006) theo 3 mirc dong chay (I&n nhat, trung binh va nhé
nhat) séng Mekong qua 2 Tram thuy van Tan Chau va Chau Doc.

Giai doan 1998-2006 13 thoi doan ma dong chdy song Mekong
vé dén Viét Nam chua bi céc tac dong 16n clia chudi cac cong trinh
thuy dién tir thwong ngudn va sy gia tang dang ké cac yéu tb cua
bién doi khi hau.

Vao mua kho, luu lwgng dong chay clia song Mekong giam sut
rat nhanh, c6 nhitng thang cuc thap nhu thang 3, thang 4, luu lwong
chi con trung binh khoang 2.500 m*/s hodc thap hon, c6 nhimg
nam luwu lugng dong chay vao lac cao diém mua kho dudi 1.700
m?/s [10], thap hon khoang 30 lan so véi dinh Iii [11, 12]. Trong
khi d6, nhu cau str dung nudc & vung DBSCL trong thang cao diém
mua kho (thang 4) co the 1én dén 2.000 m’/s [13]. Song song vdi
tinh trang giam sat ngudn nudc ngot do vé, thuy triéu bién Dong
dem nudc man tién sau vao dong bang qua hé thong séng rach nhu
mét hé qua. Vao mua kh, hién tuong sat 16 bo song ¢ 2 tinh An
Giang va Bong Thép kha phd blen do sy twong tac gitta dong chay
kiét va yéu t6 dao dong thuy triéu bién [14].

Do sy khan hiém nudc ngot tir song rach, nhidu noi ving ven
bién da gia tang viéc khai thac nudc ngém & cac d¢ sau khac nhau.
o] vung chau tho ¢6 6 via nudc ngam & do siu khdc nhau, nuge
ngam tang nong, voi do sau tur 15-75 m va nude ngam tang sau tu
275-400 m. Ngudn nudce ngam tang sau, ¢6 tudi dia chét tir 20.000-
30.000 nam, khong thé bo cép tuy nhién bing nudc mua va nude
mit, nén rat rui ro lan sut néu khai thac qua muc [15].

Hién tugng bien do6i khi hau toan cau ngay cang thé hién ro hon
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va nhiéu chimg cir cho thiy cac yéu t6 thoi tiét cyc doan nhur ning
néng, mua 16n bt thuong, thay d6i dong chdy va nuoc bién dang
dang c6 xu the gia tdng ca Ve cuong do va tan suét, anh huorng rat
16n dén doi séng va san xuat. PBSCL 1a mot trong ba dong bang
16n trén thé gioi bi tac dong 1on nhét ciia bién doi khi hau [16].

Song song do, viéc xay dung va van hanh chudi cac dap thuy dién
o Trung Quoc va Lao 1a mot nhén t3, cung voi bién ddi khi hau,

nhu la mot nguy co tac dong kép lam thay déi dic diém thuy vin
song Mekong theo hudng bat thuong, gay nhiéu anh huong tiéu
cuc dén mirc tai ph sa, ngudn ca va hé sinh thai [17].

Phuong phap tiép can

Nghién ciru nay 1a mot khao luan tich hop cac két qua nghién
ciru trude, két hop voi quan sat thyc té, cong thém phan tich thong
ké dé so sanh chudi cac sé lidu thuy vin, nhu cao trinh dinh 1d
ghi nhan & diém do Tan Chéu trén song Tién va Chau Pdc trén
song Hau, nhu 1a hai diém dau cua song Mekong khi di vao Viét
Nam, cac $0 liéu do nf”)ng d6 man cta mua kho nam 2020, so sanh
v&i mua kho nam 2016. S6 lidu dinh 1 cta tram M§ Thuan trén
song Tién va tram Can Tho trén song Hau (céch 2 tram dau nguon
khoang 120 km) trong 20 nim qua ciing dugc tham khao dé danh
gi4 tinh truyén 1 tir trén xudng sau nim 2000. Hién nay, cac nha
thuy van hoc ¢ Viét Nam phan biét ba muc I, dya vao s0 lidu muc
nude do duge ¢ Tram thuy van Tan Chéu (bang 1).

Bang 1. Phan chia dic diém 1ii theo mwe nwéc cao nhat & Tram
thuy van Tan Chau.

Liilon  Lii trung binh  Lii nhé
Muec nude dinh 1i H (cm) >450 400-450 <400
Téng lugng nude lii vao DPBSCL W (ty m*)  >400 350-400 <350

Nguoén: [10, 18].

Chudi s6 lidu cao d6 1 16n nhét tai Tan Chéau duge ghi nhén tir
1926 dén 2019 (94 nam) duoc sir dung dé phan tich tan sudt xuat
hign, thé hién bang d6 thi voi ham phan tich thong ké Log-Pearson
Type 111 [19] 1a ham thuy vin pho bién ¢ Viét Nam. Cap s6 liéu
dinh Iii song song giita hai Tram thity van Tan Chau va Chau Ddc
duoc lay trong 30 nam (1990-2019) dé phan tich hé s6 twong quan.
Pudng cong tin suat Iy luan duoc vé theo phan mém FFC, phién
ban nam 2008 [20].

Dé so sanh dac diém thay dbi tinh chét 1i gin day theo muc
nuée thuy van: 1d 16n, 1i trung binh va 1d nho, sb liéu i trong 2
thap nién (2000-2019: 20 nam) duoc sir dung. Pé xac dinh xu thé
thay d6i muc nudc dinh 1 theo thoi gian, phuong phép trung binh
truot [21] mdi 3 nam 1 lién tiép duoc ap dung. Cac thao luan chu
yéu can cir vao két qua phan tich dinh lwong sb lidu tir ndm 2000
dén gan day, vi day 1a giai doan ma nhiéu cong trinh thuy dién va
thuy loi trén dong chinh va dong nhanh duogc xay dung va van
hanh. Céc hoat dong phé rimg, thay doi sir dung dat va khai thac
nuée ngam da gia ting trong 2 thap nién nay. Bén canh do, yéu
t6 thay d6i cua hién tuong khi hau nhu nhiét do, lugng mua, myc
nude bién dang, 46 lin sut... déu dugc xem xét va ly giai dinh tinh.

S6 lidu myc nude, luu luong va do man mua kho dugc thu thap
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tir cac tram quan tric dia phuong, céc thong tin chinh thirc tir cac
trang web ciia Trung tim Dy bao Khi tuong Thity vin Qudc gia va
Uy hoi song Mekong. Phén kho han va min xam nhap, do gidi han
bai viét, khong phan tich theo chudi s6 liéu théng ké ma chi ding
phép so sanh qua s liéu thyc do diém va ban dd, cha yéu 1a 2 nam
kho han va xam nhdp man lich st 2016 va 2020. Nghién ctu [22]
da phan ra 4 loai kho han: (i) han khi tugng (lién quan dén s thiéu
hut vé lugng va thoi gian trong can can mua - bdc hoi); (i) han
nong nghiép (khi luong mua khong du dé thoa nhu cau nude cho
cdy trong trong giai doan nao do); (iii) han thuy van (xay ra khi
dong chay song sudi va mot phan nudc ngam ha thip hon trung
binh nhiéu nim dang ke), va (iv) han kinh té - x4 hoi (lwong nudc
mua va nude mat khong di cho nhu cau sinh hoat va san xuit co
thé gy thiét hai). Trong nghién ctru, tap trung cho phan khé han
thuy van va thao luan thém mot ph?m tac dong ctia kho han I1én
kinh té va xa hoi. T6 chirc Khi tuong thé gidi va TH chire Doi tac vi
nudc toan cau [23] da gidi thiéu chi sb giang thuy chudn (Standard
Precipitation Index, SPI) dé phén tich cdc dac diém lién quan dén
kho han dya vao lugng mua va mic do a 4m w6t 6 mot khu vuc theo
thoi gian. Tuy nhién, nghién cru nay khong di vao phan tich kho
han dya vao SPIL.

£ 2 ~ 2 a
Ket qua va thao luan

Twong quan myc nwdc tram thuy vin diu nguén va cdc thay
doi dong chdy mia lii

Phan tich twong quan thong ké sb lidu muyc nudc dinh lii trong
30 ndm (1990-2019) gitra 2 Tram thiy van Tan Chau va Chau Péc
cho thiy murc do twong quan kha cao, R*=0,9751 (hinh 3) nén co
thé dua vao muc phan biét déc tinh Iii cua Tram thuy van Tan Chéau
dé suy ra Tram thity vin Chau Pdc. Duong cong tan suat xuat hién
it cyc 16n va cuc nho trong 94 nam (hinh 4) cho thay nim xuat
hién 1ii 16n nhét lich st 14 ndm 1961, tiép theo la nam 2000 va nam
2011 (P<5%) va nam lii cyc nho 1a nhitng ndm 1998, 2005 va 2019
(P>95%). Trong hai thap nién (2000-2019) vira qua da xuét hién 3
trén 1 rat 16n 1a cac ndm 2000, 2001, 2002 va phai dén 10 ndm sau
2011 méi ¢6 1ii 1on. V& 1i nho thi ¢6 7 tran 1i nho: trong 10 ndm tir
2000-2009 chi ¢6 1 tran 1& nho ndm 2008, nhung trong thap nién
ké tiép 2010-2019 thi c6 dén 6 tran 1i nho (hinh 5). Piéu nay cho
thdy xu thé Iii 16n dan it di va sb 1an xudt hién 1ii nho khi dén ving
DBSCL téng lén (hinh 6).

500

Yy = 117,4e0.0027x
RZ=0,9732

Myc nwoc Iii max Tram Chau Déc (cm)

300 350 400 450 500

Mwc nwéce I max Tram Tan Chau (cm)

Hinh 3. Twong quan mwec nwéc dinh 1i gitka 2 Tram thay van Tan
Chau va Chau boc (1990-2019).
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DUONG TAN SUAT MUC NUOC LU Hmax - TRAM TAN CHAL (1826 - 2018)

1961 3000 2011

T vk, P73

Hinh 4. Bwong cong tan suét luy tich xuat hién Iii theo s6 liéu
Tram thay van Tan Chau ttr 1926-2019.

LﬁTBASOcm>H24UDcmE | Ldi nhé H <400 cm

La 16 H =450 cmf]
72 B

Cao d dinh lii (cm)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
\ A J
| 2000-2009: 3liilén+61d TB + 1 lii nhd | | 2010-2019: 11ilé&n+ 3 16 TB + 6 |t nhé |

Hinh 5. So sanh sw thay 'déi,cﬁa tinh chat It & 2 thap nién 2000-
2009 va 2010-2019: xu thé s6 nam li I&n va lii trung binh giam di
va s6 nam lii nhé ting lén.

©TanChau e Chau Péc

y=-7,6354x+468,39
R’ = 0,7569

R?=0,7241

Trung binh trwgt3 nam dinh Id (cm)
w
8

Chudi 3 nam lién tiép

Hinh 6. Xu thé trung binh trwot 3 nam tri dinh Iii cho thay I dang
giam theo thoi gian.

Mot diéu can luu ¥ 1a tir sau nam 2000-2006, mot loat cong
trinh trong diém vé thuy loi cia B Nong nghiép va Phét trién
Nong thén dugc hinh thanh theo Quy hoach kiém soét I ving Tir
gidc Long Xuyén va Pong Thap Muoi dugc Thi tudng phé duyét
nidm 1998, hang loat dé bao triét dé va cdng kiém soat lii dugc xdy
dyng dé phi hop voi chu truong ddy manh sy gia tang dién tich
1am 3 vy canh tic lta lién tiép mdi nam [24] nham dat san lugng
Iha cao dé bién Viét Nam thanh mot trong qudc gia hang dau vé
xuat khiu gao ra thi truong thé gioi. Diéu nay lam thu hep khong
gian chura 1ii cua hai vung triing, nhu ¢ TG gidc Long Xuyén, kha
ning hap thu Iii da giam tir 9,2 ty m® ctia ndm 2000 con 4,5 ty m?
vao ndm 2011 (da bi giam 4,7 ty m?) [25].

Nuge 1t do bi giam khong gian hip thu da tran nhiéu hon
xudng ha lwu, mot phan két hop véi céc ky triéu cuong, nude bién
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dang va syt lun da lam gia ting muc ngdp 1ii & cac ving nhu Can
Tho, Hau Giang va Vinh Long, diéu nay khién xu thé ngap 1i ¢
vung ha luu tang lén (hinh 7). Theo danh gia cta [26], su gia ting
ngap lii nay khién thanh phd Can Tho di bj thiét hai tir 3 dén 11
triéu USD trong dot ngép 1t nam 201 1. Vi nhiing ndm 1 16n nhu
nam 2011, muc nude dinh 13 tai Chau Déc ghi dugc 1a 427 cm,
thép hon 63 cm so véi dinh 1t nam 2000 1a 490 cm, nhung muc
nuée ngap ¢ thanh phd Can Tho ndm 2011 1a 215 cm da vuot cao
hon 36 cm mébc dinh 1i da ghi nhan nam 2000 14 179 cm. Theo
[27], mua 102011 da [am m& rong dién tich bi ngdp ¢ PBSCL tang
hon 1/3 so véi dién tich ngap & ndm 2000.

©Can Tho @ My Thuin

210 y =1,4331x + 187,27
R?=0,7724

R*=0,715

Trung binh trwo't 3 nam dinh 1d (cm)
=
8

Chudi 3 nam lién tigp
Hinh 7. Lii & dau ngudn giam (Tan Chau va Chau Déc) nhwng khi
dén My Thuan va Can Tho thi ting I1én do (i) sw thu hep khéng
gian chira lii viing Tt giac Long Xuyén va Dong Thap Mwei, va
(ii) cong thém tac dong manh hon cia tridu cwong tir bién Dong.

Hién twong xdm nhdp mdn va hién trang nhiém mgn mia
kho 2020

Vé mua kho, lugng mua & luu vyc song Mekong rat thap,
chiém chua dén 10% tong lvong mua trung binh nhiéu nim toan
luu vie. Mua it khién dong chay giam rét 1on khi dén dong bing,
khi luu lugng binh thuong xudng thap hon 2.000 m%/s thi dong
thuy tridu bién Dong chiém wu thé, dic biét 1a nhimg ngay nudc
rong (giai doan tridu cuong lon nhit trong thang, nhiing ngay 16-
18 hodc ngay 2-4 theo thang am lich). Trong mua kho, khodng
1,7-1,8 triéu ha dét tu nhién vung ven bién PBSCL nam trong khu
vuc nhiém mén. Véi nhimg nim binh thuong, khi tong luu lugng
dong chay vao Viét Nam khoang 2.000 m/s thi nuéc man c6 nong
do 1 ppt (1%o0) co thé di vao sau song Tién va song Hau khoang
50 km, con do man 4 ppt ¢6 thé vao song chinh khoang 40 km.
Vé6i nong d6 nay nude man 4 ppt di su vao cac nhanh song Tién
1a Cira Tiéu, Cira Dai, Him Ludng, C6 Chién trong khoang 45-55
km, v nudc man 4 ppt vuot qua diém Dai Ngai khoang 7-8 km
trén song Hau [27].

Tuy nhién, nhimg nim gan ddy do sy thiéu hut nuéc song Ciru
Long vi thiéu hut lugng mua, van hanh cua cac chudi dap thuy
dién va céc yéu o ting cuong nhu nude bién dang, su sut lun cla
ddng bang da din dén sy xAm nhap cua nuée man dién ra sau hon.
Truong hop mua khé lich su 2016, nude man 1 ppt da vao song
Hau dén 55-60 km, cham vao diém Cai Cui ¢ quan Cai Rang,
thanh phd Can Tho; trén song Tién, nudc mdn 2 ppt vao siu céc
nhanh song tir 45-65 km; ¢ phia Kién Giang, nuéc man 1 ppt di
vao song Cai Lon tr 60-65 km. Mua kho nam 2020, tai vi tri Cai
Cui, nudc man cod n6ng do 3 ppt da xuat hién. Theo du béo cua
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Trung tm Dy béo Khi twong Thity van Qudc gia (2020) nude min
da thye sy di su vao cac hé thong song ¢ ving PBSCL, xa hon
nim han lich sir 2016 (hinh 8), va céc s6 liéu ban dau tir cac diém
quan tric dén ngay 05/4/2020 cho thiy xu thé nay (hinh 9 va 10).

Fuan Giang

Bhan 1 min e

Hinh 8. Ban dé dw bao xam nhap mian & DBSCL nam 2020, so v&i
ranh man nam 2000 va 2016 [28].
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Hinh 9. So sanh mirc nwéc man 4 ppt xam nhép tai cac nhanh
song gitra 2 nam 2016 va 2020.

S6 liéu thu thap trong giai doan thuy triéu cao nhat vao thang 3/2020.
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Hinh 10. Ban dé ghi nhan céc diém xam nhap mian & DBSCL [29].
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Keét luan va khuyén nghi
Viéc sir dung nguon nwée 6 ving PBSCL

Vé mit dia cht, ving PBSCL hinh thanh tir 6.000-7.000 nim
nay [30] nhd qua trinh van chuyén phu sa theo nudc lii hang nam
bdi dip. Di tich khao ¢6 cho thdy dau vét con nguoi hién dién &
ving ha lru song Ciru Long tir du thé ky thr I, khoang hon 2.000
nam trude [31]. Nguoi Vist Nam dinh cu va hinh thanh hé thong
hanh chinh & viing chau thé nay hon 300 nim [32] va cong cude
khai thac tai nguyén nu6c, dat va rimg ciing nhu xdy dung cac cong
trinh thuy loi quy mé cho san xuit nong nghiép va ngu nghiép &
vung DBSCL manh m& nhit 1a khodang 30 ndm nay (1990-2020)
[33], thoi gian nay cling 1a giai doan cac nudc thugng nguén khai
thac thuy nang dong chay Mekong qua viéc xay dung chu01 céc
con dép thuy dién loai 16n. Trong khi v6i mot thoi gian rt ngan SO
voi tién trinh lich st trong 20 nam qua (2000-2020), céc d4u hiéu
ctia bién doi khi hau, cac bang chimg vé thién tai, va thoi tiét cuc
doan xuit hién ngay cang gia ting ca vé cuong do va tan sudt.

Du dugc xem la mot ving dat ngdp nude 16n nhat nude va la
noi co mot tai san nudc chia trén mdi dau ngudi la hon 25.000 m?/
ndm, vuot 2,5 lan hon mirc chuén qudc gia co tai nguyén nudc
& muc trung binh theo quan diém ciia Hiép hoi Nude quic té
(IWRA) 14 10.000 m¥/ngudi/nim [34] va vuot hon chi s6 vé mirc
cang thang nude [35] 1a phai trén 1.700 m*/ngudi/nam. Thé nhung
PBSCL dang phai d6i dién nhiéu thach thirc vé nguon nude. Cac
yéu td tac dong ctia bién doi khi hau, khai thac nguon nuée xuyén
bién gidi va cac hoat dong ndi tai ndy lam cho dac diém thuy vin
dong chay cua song Mekong thay doi, anh huong manh mé theo
huéng tiéu cuc dén doi song, sinh ké va sy phét trién bén viing &
DBSCL.

Han va min xam nhan ndm 2020 dén sém va siu hon so v6i
nam 2016, tuy nhién mot s6 danh gia so khai cho théy thiét hai vé
nong nghi¢p it hon nam 2016. Ly do chinh 1a ngudi nong dan da
rat duoc nhimg bai hoc ddi pho v6i khd han nim 2016 va nghe
theo nhiing khuyén cao kip thoi cta cac nha khoa hoc. Ho xuéng
giong sém hon, biét trir nude cudi mia I trude nén da s6 kip thu
hoach, mt s6 nha vuon do xudng giong tré nén chip nhan thua
thiét. Van dé cing thang la cung cap nudc ngot sir dung, tuy nhién
mot sb noi da kip lép dat mot s6 tram xur ly nudc man thanh nudce
ngot... Cac phan tich trén, du chua toan di¢n nhung cling kha du
dé chimg minh xu thé thay d6i quy ludt von c6 tir nhidu nim nay.

Kién nghi chinh sich cho viéc quén Iy va sit dung nudéc &
DBSCL

Viéc tim giai phap thich tmg voi bién d6i khi hau do céc thay
doi khong phai dé dang va rat ton kém. Tuy nhién van c6 nhing
giai phap dé giam thiéu céc tac dong va timg budc phuc hoi cac ton
thuong cho ving DBSCL ¢6 thé hudng dén mot sy phat trién bén
vitng. Céc kién nghi cin xem xét bao gdm:

Nén dinh huéng cho viéc phuc hdi kha nang hap thu va lwu trit
nuée ¢ 2 ving triing 16n nhat PBSCL 1a Tir giac Long Xuyén va
Ddng Thap Mudi song song v@i cac van dong timg bude cat bo lua
vu 3 va chuyén huéng san xudt nong nghiép phu hop.
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Nén khuyén khich 1am céc hd chira nho va vira (dusi 0,5 trigu
m?®) va phan tan trong cac muong vuon, ving lung dia s€ hop 1y va
ré tién hon. Ho chita nho két hop véi viéc 16t bat nylon s& chong
thim rat hiéu qua va kha thi. Céc ving tring thap, dat ngap nuoc
ciing can dua vao xem xét bao ton Viéc xdy dung céc hd chira 16n
hang triéu m?, dao séu trén 2 m can than trong vi s€ dua mot khéi
luong dit phén lén trén mat dat, gdy tinh trang gia ting phén hod,
gay ngo doc vi sinh vat dAt va nude; ho chira nude 16m ¢6 kha nang
rat nudce xung quanh, gay kho han cuc bg.

Han ché khai thac nuée ngﬁm, viée bd cap nhan tao nudc ngﬁm
14 can nhung ciing phai rat than trong, cho dii ¢6 nhiéu md hinh da
thuc hién ¢ cac nudc khac nhung ¢ DPBSCL thi khong thanh cong.
Thir nht la chat lrong nude bom xudng phai bao dam sach, khong
6 nhiém hod chét va cac kim loai doc hai. Khi nguén nudc ng?lm bi
6 nhiém thi kho ¢6 phuong céch nao xir Iy. Thir hai, phai ton kha
nhiéu ning lugng dé bom nén vi cdu tric dia chat cua dong bing
chii yéu I tang sét day, rat it cat nén kho tham ty nhién dugc.

_ Viéeloc nude bién thanh nude ngot hién chi phi da giam nhung
van con cao. Tuy 6 dat do nhung 1a mot hudng giai quyct kha thi
va tiém nang.

Khuyen khich céc bién phap st dung nuge tiét kiém, str dung

nuée tuan hoan két hop v6i chuyén doi co cau san xudt néng ngu
nghiép theo hudng ty nhién.

LO1 CAM ON

‘ Pé tai nay duoc tai trg boi Du an Nang cap Truong Dai hoc
Can Tho VN14-P6 bang nguon von vay ODA tir Chinh phu Nhat
Ban. Téc gid xin chan trong cdm on.
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Piic diém sinh hoc va dinh danh
chung vi Khuan Bacillus altitudinis T1008
phan lap tir dat nhiém man

Nguyén Pirc Thanh', Nguyén Thé Quyét!, Ha Viét Cwong?, P Tn Diing?,
Pao Thi Thu Hang', Pham Thj Ly Thu!, Pham Xuin H¢i!

"Vién Di truyén Nong nghiép
’Khoa Néng hoc, Hoc vién Nong nghiép Viét Nam

Ngay nhan bai 15/6/2020; ngay chuyén phan bién 18/6/2020; ngay nhan phan bién 20/7/2020; ngay chp nhan dang 29/7/2020

Tom tit:

Chiing vi khuin T1008 dwoc phén lap tir cac miu dit bi nhiém mén thu thip tai tinh Bén Tre trén méi truwong
Pikovskaya, Luria-Bertani c6 bo sung NaCl 1% di dwoc nghién ctru va dinh danh tén loai. Két qua cho thiy, khuin
lac ciia chiing vi khuén c6 dang tron khong déu, mau tring dén vang nhat, té bao c6 hinh que ngin, di dong, gram
dwong, tao bao tir va chiu dwgc ndng dd NaCl 5%, cé hoat tinh phan giai 14n vé co va téng hop indole acetic acid
(TIAA) trong diéu kién in vitro, c6 thé sinh truwéng phat trién tét ¢ diéu kién nhiét dd tir 25-40°C. Ving gen 16S ARN
ribosome ¢6 mirc twong dong 100% véi loai vi khuin Bacillus altitudinis. Pay 1a chiing vi khuin lin diu tién dwoc
cong bo c6 tiém ning tao ché pham vi sinh ving dung trong trong trot trén ving dit bi nhiém min.

Tir khéa: Bacillus altitudinis, dit nhiém min, TAA, 1an vé co, tao bao tir.

Chi s6 phdn logi: 1.6

Tinh dén dau thang 3/2020 da co 5 tinh (Kién Giang,
Bén Tre, Tién Giang, Ca Mau, Long An) thudc ving Dong
bang song Ciru Long cong bd tinh hudng khéan cap vé han
han va xdm nhap man. Mac du cac dia phuong da rut kinh
nghiém tir nhitng dot han han va xdm nhdp man trudc day
nhung van khong tranh dugc thiét hai. Tinh Bén Tre la dia
phuong chiu anh hudng sém nhét ciia xdm nhap man. Dot
han man 2015-2016 dugc xem 1a ky luc, 100 ndm mai lap
lai thi mua kho nam 2020 da pha vé moi ky luc dugc xac
lap trude do.

Nhiéu loai vi khuan nhu cc loai thudc chi Bacillus khi
lay nhiém 1én cay trong gitip cho cay trong ting kha ning
chéng kho han, chiu dugc d6 man trong dat hoic trong nude
tu6i, dong vai tro quan trong trong qua trinh tham thau va
tao diéu kién cho su hip thu nudc c6 ndng do mudi cao hon
[1, 2]. Bén canh do, cac loai vi khuan nay ciing dong vai tro
tryc tiép hodc gian tiép gitp ting strc dé khang, kha ning
chéng chiu bénh, déng thoi ting kha ning hap thu chét dinh
dudng trong dat. Loai vi khuén B. altitudinis da dugc nghién
clru ing dung vao san Xuét néng nghiép, phan b rong rai
trong khi quyén, dat, nudc va cay trong dudi dang noi sinh
[3]. Vi khuan B. altitudinis d3 duoc nghién ctru c6 nhiéu
hoat tinh sinh hoc nhu c6 kha nang phan giai 1an vo co, kali,
HCN, téng hop IAA, phan giai 16ng vii va di khang véi tac

“Tdc gia lién hé: Email: thanhfnguyen.at@gmail.com
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nhan gy bénh cay nhu vi khuin va nim bénh [4-9].

Nghién ciru nay dugce thuc hién nham phén 1ap, xac dinh
duoc cac chung vi khuan B. altitudinis c¢6 kha nang chiu
NaCl va ¢ hoat tinh sinh hoc trong viéc tao ra ché pham vi
sinh vat cho san xudt cdy 4n qua (budi Da xanh, siu riéng)
tai tinh Bén Tre no6i riéng, Pong bang song Ciru Long nbi
chung.

Vat liéu va phuong phap nghién ciu

Vit liéu nghién ciu

Mau dat trong cdy sau riéng, cay budi Da xanh nhidém
man thu thdp o tinh Bén Tre.

Thi nghiém phan lap, dinh danh, danh gia hoat tinh, dac
diém sinh hoc cta chung vi khuén B. altitudinis T1008 dugc
thuc hién tai B mon Cong nghé vi sinh, Vién Di truyén
Nong nghiép.

Phuwong phdap nghién ciru

MGi truong nudi cdy:

Méi trudng Pikovskaya (PVK) dung dé phan 1ap vi
khuén c6 kha nang phan giai lan kho tan, chira nguon lan
vo co 1a Ca,(PO,),, gom: glucose (10,0 g), Ca,(PO,), (5,0

2), (NH)SO (05 g), KCI (0,2 g), MgSO, 7HO (01 2),
MnSO, (0, 002 g), FeSO, (0,002 g), cao nam men (0,5 g),
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Identification and biological characteristics
of Bacillus alfitudinis strain T1008
isolated from affected saline soils
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Abstract:

Bacillus altitudinis T1008 strain was isolated from
saline soil samples collected in Ben Tre province using
Pikovskaya and Luria-Bertani medium containing
sodium chloride 1% was determined and identified to
level species. The results showed that the colonies were
irregularly round, white to pale yellow; the cell was short
rod-shaped, and motile. This strain was a gram-positive,
spore-forming bacterium and resistant to sodium
chloride 5% level; hydrolysed the inorganic phosphate
compounds, synthesised indole acetic acid under in vitro
conditions, and grew and developed well at temperature
between 25-40°C. The result of the 16S ribosomal RNA
sequence analysis indicated that this strain showed a
similarity of 100% to Bacillus altitudinis species, Bacillus
genus. This is the first report of B. altitudinis T1008 strain
as a potential microbial inoculant for crop production in
affected saline soils.

Keywords: affected saline soil, B. altitudinis, 1AA,
inorganic phosphate, spore-forming.

Classification number: 1.6

agar (20,0 g) va nude cat 1.000 ml.

Mboi truong Luria-Bertani (LB) dung dé phan lap vi
khuan c6 kha ning tong hop chét kich thich sinh truong
thuc vit, g@)m: tryptone (10,0 g), cao nim men (5,0 g), NaCl
(10,0 g), agar (20,0 g) va nudc cat 1.000 ml.

Phirong phdp thu thdp mdu: thu thap mau dat trong cay
sau riéng, buoi Da xanh tai huyén Cho Lach, tinh Bén Tre
da bi nhiém man. Mau dat duoc liy & d6 sau ting dat 0-30
cm, 0,5 kg dat/mau, cho vao lo nhuya sach, ghi thong tin mau
thu thap.
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Phuang phap phan ldp: can 10 g mau dat thu thap,
nghién nho r01 cho vao binh tam giac loai 250 ml c6 chira
100 ml nude cat vo trung, lac trén may (100 vong/phiit trong
20 phut). Tiép tuc pha lodng miu theo diy thap phan lién
tiép cho dén khi dung dich mau c6 nong do pha lodng 10%.
O mdi mot ndng d6 pha lodng, dung pipet hut 1ay 0,1 ml
dung dich sang dia petri chirta m6i truong dac hiéu PVK co
b6 sung thém NaCl 1%. Dung que ciy vo tring chang déu,
sau d6 dat dia nuoi céy & diéu kién nhiét do 30°C trong 4-7
ngay. Chung vi khuén c6 ddc diém hinh thai dic trung dugc
cay. chuyén sang cac dia petri chita méi truong méi dé lam
thuan.

Phirong phap xdc dinh mét sé déic diém hinh thai: hinh
thai khuan lac va té bao, nhuém gram, kha ning di dong cia
mau phan lap duoc tién hanh phan tich theo phuong phap
mo ta ctia Nguyén Xuan Thanh va cs (2007) [10].

Phwong phap xdc dinh kha nang phdn giai lan vé co:
chung vi khuan c6 hoat tinh phan giai 1an hinh thanh vong
phan giai (hay vong tron trong sudt) bao quanh khuén lac
trén moi truong PVK. DPuong kinh vong phan giai lan
Ca,(PO,), dugc xéac dinh theo cong thire:

k=D -d(cm)

Trong d6: k 1a hé sb phéan giai; D 1a duong kinh vong
phan giai (cm); d 1a duong kinh 16 duc (cm).

Phwrong phap xdc dinh kha nang sinh IAA: chung vi
khuan sau khi lam thuan dwoc nudi ciy trén moi truong
LB long co bd sung 0,1% tryptophan ¢ 28°C, toc do lic
200 vong/phut trén may lic 6 on nhiét trong thoi gian 2 ngay.
Sau 2 ngay nuoi céy, ly tim ong nghiém nudi dich vi khuin
& tbe d6 5.000 vong/phut trong 10 phit. Loai bo can, thu
dich trén tia dé kiém tra kha nang sinh téng hop IAA bang
thudc thir Salkowski theo theo Tiéu chuan Viét Nam TCVN
10784:2015 [11]. Néu thay dich thir nghiém chuyén sang
mau do, hong, hodc hong nhat thi chimg t6 co IAA tho da
dugc sinh ra trong méi truong nudi ciy.

Phirong phdp xdc dinh danh tinh vi khudan bang PCR va
gidi trinh tu:

Tach chiét ADN tong s6: ADN tong sé cua vi khuan
dugc chiét bang NaOH co cai tién theo phuong phap cia
Wang va cs (1993) [12]. Khuan lac thuan (30 mg) trén moi
truong PVK duoc cho vao dng eppendorf loai 2,0 ml ¢o
chira 50 pl NaOH 0,5 M, nghién méu bang dau tip xanh.
ADN téng s6 duogc hoa trong 50 pl dém Tris 0,1 M, pH 8,0
va duogc bao quan & diéu kién -20°C cho dén khi st dung.

Phan ung PCR va giai trinh tu: st dung cap moi 27F
(5’-AGAGTTTGATCMTGGCTCAG-3") va 1525R
(5~ AAGGAGGTGATCCAGCC-3") [13] dé nhan ving
gen 16S ARN ribosome cua vi khuén. Cho vao mdi tuyp
PCR loai 0,5 ml véi tong thé tich phan tng 1a 25 ul, trong d6
c6 chira 2,5 pl dém PCR, 0,5 ul dNTPs, 1 pl mdi loai moi, 1
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ul ADN tong s6 va 18,8 ul nude cat vo tring, khir ion. San
pham PCR dugc dién di trén gel agarose 1% trong dém TAE
1X vé6i thoi gian 20 phit. San pham PCR dugc tinh sach
bang PureLink Quick Gel Extraction Kit (Invitrogen) theo
huéng din cia nha san xuat. Giai trinh tu truc tiép 2 chidu
v6i bd moi dung trong phan tng PCR cua Hang Macrogen
(Han Qudbc).

Phan tich pha hé: dya vao trinh ty nucleotide thu duoc,
tim kiém cac trinh ty gin giii bang chuong trinh truc
tuyén BLAST search tai NCBI (bang 1). Chung vi khuin
Pseudomonas boreopolis duoc st dung lam déi chimg.
Phuong phép phan tich trinh tu va pha hé duogc thuc hién
v6i cac phin mém ClustalW2 [14] va MEGA 6.0 [15].

Bang 1. Cac loai vi khuan Bacillus spp. dung trong phan tich pha
hé vung gen 16S ARN ribosome.

Tén loai Méu phan lap rgﬁﬁ:llglfg@%en Qudc gia
Bacillus altitudinis 41KF2b" NR 042337 Singapore
Bacillus altitudinis Cr2-17 CP031774 Belarus
Bacillus altitudinis IHB B1644 MT328683 An Do
Bacillus atrophaeus JCM 90707 NR_024689 Nhat Ban
Bacillus atrophaeus GLPB6 HF545325 Anbo
Bacillus cereus ATCC 145797 NR_074540 Phap
Bacillus halodurans DSM 497" NR_025446 birc
Bacillus halodurans 38C-2-1 AB274919 Nhét Ban
Bacillus velezensis FZB42" NR_075005 birc
Bacillus velezensis BB06 MN818627 bic
Pseudomonas boreopolis ATCC 33662" NR_040801 -

Ghi chd: - mau chuén cta loai (type species).
Két qua va thao luan
Mt 6 dic diém hinh thdi

Mau phan lap T1008 dugc danh gia so bd c6 hoat tinh
tdt, nhu kha nang chiu dugc NaCl 1%, c6 hoat tinh phan giai
lan v6 co, mang cac dac diém hinh thai co ban cua loai vi
khuén thudc chi Bacillus. Do d6, mau phan lép nay da duoc
lya chon dé dinh danh tén loai va xac dinh mét s6 dic diém
sinh hoc trong nghién ctru nay. Pic diém hinh thai ciia mau
phan 1ap T1008 dugc trinh bay ¢ bang 2.

Khuan lac mau phéan lap T1008 c6 mép hinh ring cua,
bé mit 161, bong min trén moi trudng PVK va LB. Té bao
hinh que ngfm, ¢6 kha nang di dong, tao bao tir, nhudm gram
duong, hinh thanh duong kinh vong phan giai lan trén moi
truong PVK. Mot s6 ddc diém hinh thai ctia mau T1008
cling tuong ty nhu cac bao cdo di cong bd, c6 kha ning
thudc chi Bacillus.

Danh gia mot s6 dic tinh héa sinh trong thi nghiém nay
da cho biét rang, mau phan lap T1008 c6 kha ning sir dung
ngudn mannitol, glucose, thuy phan tinh bdt. Két qua nay

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(11) 11.2020

Bang 2. Dic diém hinh thai cia mau phan lap T1008.

Chi tiéu theo doi

Mai truong PVK

Mai truong LB

Mép khudn lac c6 .
hinh rang cua, tron, bé

Mép khuin lac c6
hinh réng cua, tron,

Hinh thai khuén lac mat 10i, bc’)ng min, tao bé mit 16i, boéng
vong vo khuan trén min, khong sinh tiét
moi truong PVK sac to
Hinh que ngén, ding  Hinh que ngén,

Hinh thai & bao riéng ré hodic condi  dimg rleng 1€ hodc
d6i hay ndi timg chudi  c6 ndi doi hay ndi

ting chudi

Nhu¢m gram Gram (+) Gram (+)

Kha nang di dong Co Co

Sinh tiét sic t6 trén moi Khong Khong

truong

Duong kinh vong phan

- P 2,8+0,13 cm 0,0

giai lan Ca,(PO

)

Ghi chu: do kich thwéc sau 7 ngay nudi cay, nhiét d6 30°C.

cling gidng voi mo ta cua Jin va cs (2012) [8], Lu va cs
(2017) [9].

Xidc dinh kha ning sinh IAA bang thuéc thir Salkowski

Mau phan 1ap T1008 sau khi lam thuin duoc nudi céiy
trén moi truong LB long, c6 bd sung 0,1% tryptophan &
28°C, tbe d lic 200 vong/phut trén may 6n nhiét trong thoi
gian 2 ngay. Sau nudi lic, loai bo can, thu dich trén tia
dé kiém tra kha nang sinh tong hop IAA bang thudc thir
Salkowski. Két qua dinh tinh cho thdy, dich nudi cdy mau
T1008 chuyén sang mau hong sau khi nhuém véi thude thir
Salkowski. Didu nay ching t6 c6 IAA tho dd duoc sinh ra
trong dich nudi cdy mau T1008 (hinh 1).

Hinh 1. Banh gia hoat tinh tdng hgp chét kich thich sinh trwéng
thwe vat bing thudc thir Salkowski. (A) dbi chirng dwong; (B) ddi
chirng am; (C) mAu thir T1008.

Dinh danh vi khuin bang PCR va gidi trinh tw
Nham xéc dinh dén loai phan 1ap T1008, phan img PCR



duoc dung vé6i cap moi 27F va 1525R [13] dd khuéch dai
vach bang véi kich thude khoang 1.500 bp tuwong Gng voi
kich thuéc cip mdi sir dung trong phan tmg PCR (hinh
khong dua ra). Tiép theo, san phém PCR tir cac mau nay
dugc tinh sach bang kit tach chiét theo huéng dan cua nha
san xudt va duoc giai trinh tu 2 chleu dung cap moi g10ng
nhu trong phan timg PCR. Sau khi cét bo cac doan nhiéu, thu
duoc trinh ty nucleotide ctia mau T1008 1a 1.446 bp duoc
dang ky lén Ngan hang gen v&i ma truy cap MN272333.

Tién hanh tim kiém cac chudi nucleotide gan giii véi
trinh ty cta cic mau phan tich T1008 bang cong cu truc
tuyén (BLAST search) trén Ngan hang gen (bang 3).

Bang 3. Cac trinh tw gan trén Ngan hang gen clia mau phan tich
T1008.

A .x g Miu Mi Phén trim  Mikc dng nhét
%
TT Tén loai gan nhat phinlap truycdp  doansosinh trinh tw (%)
I Bacillus altitudinis ~ THB
Bl614 MT328638 100 100
2 Bacillus altitudinis ~ SCU11 CP038517 100 100
3 Bacillus altitudinis ~ Cr2-1 CP031774 100 100

Ghi chu: *: chi trinh bay 3 trinh tw nucleotide.

Két qua phan tich cho thiy, trinh tu nucleotide tim dugc
déu 1a cac chudi mi hoa gen 16S ARN ribosome cua vi
khuén, trong d6 mau T1008 (100% doan so sanh c6 mic
ddng nhét trinh tw 100%) gan nhat véi cac mau phan lap
thudc loai B. altitudinis da dugc cong bd trén Ngan hang
gen. Trong d6, loai vi khuan B. altitudinis lan dau duoc
phan lap trén khi quyén [3].

Quan hé ctia mau T1008 duoc so sanh véi dai dién cac
mau vi khuan chuén cua loai. K&t qua dugc trinh bay ¢ hinh 2.

T1008 (MN272333) <=
100 | B. altitudinis 41KF2bT (NR_042337)
B. altitudinis IHB B1644 (MT328683)
B. altitudinis strain Cr2-1T (CP031774)
96 B. atrophaeus JCM 90707 (NR_024689)
B. atrophaeus GLPB6 (HF545325)
B. velezensis FZB42T (NR_075005)
B. velezensis BB06 (MN818627)
[B halodurans DSM 4977 (NR_025446)
100L B. halodurans 38C-2-1 (AB274919)
B. cereus ATCC 145797 (NR_074540)
P boreopolis ATCC 336627 (NR_040801)

99

Hinh 2. Cay pha hé dwa trén vuing gen 16S ARN ribosome cua cac
mau vi khuan Bacillus spp. Ching vi khuan T1008 phan lap tai Viét
Nam (in chir dam) va cac mau vi khun sén c6 trén Ngan hang gen;
T: mau chudn cla loai. Thanh bar trinh bay khodng céch di truyén. Gia
tri & cac ndt 1a gia trj thdng ké bootstrap dudi dang % (1.000 Ian 1&p).

Dua trén két qua phan tich pha hé cho thiy, mau phén lap
T1008 nam cung nhanh véi cac loai B. altitudinis, trong d6
¢6 mau chuén cua loai 1a 41KF2b (ma truy cdp NR_042337).
Két qua phan tich trinh ty tir giai trinh ty ving gen 16S ARN
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ribosome, phan tich pha h¢ da xac dinh duoc chinh xac tén
loi tir mau phan lap T1008 1a loai B. altitudinis.

Kha nang chiu NaCl

Dé danh gia kha nang chiu NaCl tir 1 dén 5% ctia ching
vi khuan B. altitudinis T1008 trén mdi trudng PVK trong
dia petri, chung t6i thi nghiém mdi 1an 3 dia, vi 3 lan nhic
lai. Két qua cho thdy, ching vi khuan B. altitudinis T1008
chiu duoc néng d6 NaCl 1-5%, tuy nhién khuén lac vi khudn
phat trién tot nhat & nong do NaCl 1%, ngugc lai phét trién
cham va thua hon ca ¢ ndng d6 NaCl 5% (hinh 3). Kha ning
chiu NaCl cua chung vi khuén B. altitudinis T1008 trong
nghién ciru nay thap hon so v6i két qua cua tac gia Jin va cs
(2012) [8], ching vi khuan B. altitudinis ZJ 186 chiu dugc
NaCl 8-10%.

Hinh 3. Kha nang chiu mudi NaCl ciia ching vi khuan B. altitudinis
T1008 trén méi trwong PVK. (A) NaCl 1%; (B) NaCl 3%; (C) NaCl
5%.

Anh hwéng ciia nhigt dp nuoi ciy

Nhiét d6 1a yéu t6 quan trong anh huong dén su phat
trién clia vi sinh vat. Panh gid anh huong cua nhiét do
nudi cdy dén sinh truong phat trién cia ching vi khuan B.
altitudinis T1008 c6 kha nang chiu NaCl 1%, c6 hoat tinh
sinh hoc (phan giai lan, tong hgp IAA) trén moi truong PVK
duoc thyc hién tai 25, 30, 35 va 40°C. Két qua thi nghiém
cho thay, ching vi khuan B. altitudinis T1008 sinh truong
phat trién binh thuong ¢ dai nhiét 6 25-40°C. Tai ngudng
nhiét d 25°C vong phan giai lan Ca,(PO,), 10 nhit, & 40°C,
vong phan giai lan van rd, tham chi khuan lac day dac hon
(hinh 4). So sanh véi két qua ctiia Kumar va cs (2011) [4], vi
khudn B. altitudinis sinh trudng, phat trién & ngudng nhiét
do 8-45°C.

Hinh 4. Anh hwéng cua nhiét dé nuoi cdy dén sinh trwéng phat
trién cta chung vi khuan B. altitudinis T1008 trén méi trwong
PVK. (A) 25°C, (B) 30°C, (C) 35°C, (D) 40°C.
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Chung vi khuan T1008 duoc phan 1ap tir cac mau dét bi
nhidm min tai tinh Bén Tre trén moi truong Pikovskaya,
Luria-Bertani ¢6 bo sung NaCl 1%, khuén lac ¢ dang tron
khong déu, mau tring dén vang nhat, t& bao c6 hinh que
ngin, di dong, gram dwong, tao bao tir va c6 kha niang chiu
dugc ndng d6 NaCl 5%, c6 hoat tinh phan gii 1an vo co va
téng hop IAA trong diéu kién in vitro, c6 thé sinh truong
phat trién tot & diéu kién nhiét do 25-40°C. Két qua dinh
danh cho thiy, chung T1008 thudc Bacillus altitudinis, day
1a chung vi khuén lan déu tién duoc cong bd o tiém nang
tao ché phdm vi sinh ing dung trong trng trot trén ving dat
bi nhiém min.
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Nghién ciru kha niing sinh tong hop protease
cia mot s0 chung nam moc thugc chi Aspergillus
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Tom tit:

N4am méc Aspergillus 1a mot trong nhirng chi nAm dwoc ting dung rong rai trong nhiéu linh vue, dic biét trong cong
nghé ché bién, cong nghé san Xuét enzyme, béi né c6 kha nang tong hop nhiéu loai enzyme nhlr amylase, lntertase,
protease, pectlnase Nghién ctru nay khao sat kha nang sinh tong hop protease ciia mot 50 chiing nam moc trong
suu tap glong ciia Trung tdm Vi sinh vt cong nghiép, Vién Cong nghiép Thuc pham Tir 10 chiing nim méc thudc
chi Aspergillus khong sinh aflatoxin, két qua sang loc cho thiy, 5 chiing ¢é kha ning sinh tong hop protein thip, 2
chiing cho kha néng sinh protease trung binh va 3 chiing cho kha néng sinh protease cao. Két qua khao sat hoat tinh
protease theo thoi gian nudi ciy cho thiy, chiing A. oryzae CNTP 5043 cho hoat tinh protease cao nhit & 72 gio, dat
645,6 Ul/g; tlep theo 1a A. oryzae CNTP 5027 sau 96 gio’ nuéi cay dat 535,5 Ul/g va A. oryzae CNTP 5082 dat 408,5
IU/g sau 72 gio nudi ciy. Nhw vy, 3 chiing nim mdc thé hién tiém niing 16n trong viéc tao ché pham enzmye thé tng
dung trong ché bién thye phim. Cac chiing nay sé dwoc lwa chon dé nghién ciru sdu hon nira cac diéu kién phit hop
dé san sinh enzyme vé6i hoat tinh cao.

Tir khéa: ching nim méc Aspergillus, hoat tinh enzyme protease, sinh tong hgp enzyme protease.

Chi s6 phén logi: 1.6

mbc Aspergillus, mot sb loai dugc sir dung phd bién trong
cac san pham truyén thdng & cac nude chiu A phai ké dén
la A. oryzae, A. sojae, A. niger... |3, 4] Céc loai nAm mdc
nay duoc sir dung trong quy trinh ché blen nhiéu san pham
truyen thong nhu: nudc tuong, nudc mam, cic san pham
thuy phan tr ca giau dam. Ching thuong dugc st dung dudi
dang ché pham enzyme tho dé thuy phén protein thanh axit

Mé dau

Enzyme 1a chia khoa quan trong cta rat nhiéu phan tng
thuy phén, duoc g dung rong rii trong nhiéu linh vuc, dic
biét 1a trong nganh ché bién thyc pham. Ngudn cung cip
enzyme phd bién nhat hién nay 1 tir vi sinh vat, boi nhitng
vu diém ndi troi cua chung nhu: san lugng 16n, sinh san

nhanh trén méi trudng don gian, ré tién, cho hoat tinh thuy
phan cao [1]. Mét trong nhitng nhém enzyme dugc ung
dung rong rii trong thyc tién 12 enzyme protease. Protease
1a enzyme xtic tic qua trinh thuy phan lién két peptit (-CO-
NH-)n trong phén tir protein va polypeptit cho san phim
cubi cung 1a cac axit amin. Protease dugc st dung nhiéu
trong mot sd nganh san xuat nhu: ché bién thuc pham, y
té, néng nghiép... Cﬁng nhu mot sé nhom enzyme khéc,
protease co nguon goc tor vi sinh Vat la phong phi nhat.
Protease c6 thé tim thdy & vi khuan, nAm mdc va xa khuan.

Trong cac loai nAm mdc thi chi Aspergillus 13 mot trong
nhitng chi nAm c6 tng dung réng réi trong nhiéu linh vuc, dic
biét 14 img dung trong cac nganh cong nghé ché bién, cong
nghé 1én men, cong nghé san xuét enzyme, bai Asperillus co
kha ning sinh ra nhidu loai enzyme nhu: amylase, intertase,
protease, pectinase... [2]. Trong hon 200 loai thudc chi nim
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amin.

Pa dang hod cac dang san phdm thyc pham, sir dung
cac chung ndm méc c6 loi nhu cac loai ndm méc 4. oryzae,
A. sojae... 13 mot trong nhitng hudng phat trién ciia nganh
cong nghiép ché bién ¢ Viét Nam. Trong nghién ctru nay,
v6i muc dich phat trién san pham du du 1én men st dung
cac ching nam mdc c6 loi thude chi Aspergillus, ching toi
d4 nghién ctru tuyén chon dugc cac chung ¢ kha niang sinh
tong hop protease cao dé lam tién dé cho cac nghién ciru
tiép theo.

Vat liéu va phuong phap nghién ciiu
Nguyén li¢u va dia diém nghién ciru

Thi nghiém dugc tién hanh tai Trung tdm Hod sinh thuc
pham, Vién Cong nghiép Thuc pham. 10 ching ndm mdc
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Abstract:

Aspergillus species is one of the genera widely used in
many fields, especially in food processing and enzyme
production. Because, Aspergillus can produce many
enzymes such as amylase, invertase, protease, and
pectinase. This study examined the protease biosynthesis
capacity of some mold strains from the collection of
the Center for Industrial Microbiology, Food Industry
Institute. From 10 selected strains of Aspergillus genus,
unable to produce aflatoxin after the preliminary
selection process, the result exhibited 3 separate groups:
0S strains with low protein biosynthesis, 02 strains for
average protease fertility, and 03 strains for high protease
production. The results of the protease activity survey
indicated that 4. oryzae CNTP 5043 strain showed the
highest protease activity at 72 hours and reached 645.6
Ul/g, followed by A. oryzae CNTP 5027 with 96 hours of
culture reached 535.5 Ul/g, and A. oryzae CNTP 5082
reached 408.5 Ul/g after 72 hours of culture. Thus, 3
strains demonstrated great potential in creating crude
enzyme preparations for food processing. These strains
will be selected for further study of suitable conditions
for enzyme production with high activity.

Keywords: activities of protease enzyme, biosynthesis of
protease enzyme, strain of A. oryzae.

Classification number: 1.6
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dugc phéan 1ap va luu trir tai Trung tdm Vi sinh vat cong
nghiép, Vién Cong nghiép Thuc phim. Céc ching nim
mdc dugce lwa chon 1 nhirng chung khong ¢6 kha ning sinh
aflatoxin va an toan cho sir dung trong thuc pham duoc ky
hiu l1a: 4. niger CNTP 5014, 4. sojae CNTP 5026, A. sojae
Sakaguchi Yamada CNTP 5048, 4. sojae f. Sp. flavoviridis
Ohmasa CNTP 5048, 4. sojae CNTP 5027, A. oryzae CNTP
5039, A. oryzae CNTP 5042, A. oryzae CNTP 5043, A.
oryzae CNTP 5081, A. oryzae CNTP 5082.

Hoa chat va mai trwong nudi cdy vi sinh vdt

Céac hoa chat chinh dwoc sir dung trong nghién ctru
gdm: agar, ethanol (Viét Nam), peptone (Merck), glucose,
caserzin, NaCl, Na,CO,, HCI, Na,HPO,, KH,PO, (Trung
Quoc), Coomassie Brilliant Blue R-250 (Merck), dung dich
tricloacetic acid (TCA, HIMEDIA), thudc thir Folin, tyrosin
(HIMEDIA).

Maéi truong PDA (11) ¢6 thanh phan gdm: 200 ml dich
chiét khoai tay (4°Bx), 20 g glucose, 20 g agar va nudc cat.

Moi truong ban rin nudi ciy ndm mdc: 70% bot ngd
manh, 30% bt my (ngé manh dugc mua tai cho khu vuc
Thanh Xuén, Ha No6i v6i do am 16%; bot my hiéu Meizan).

Phwong phap nghién ciru
Phuwong phap vi sinh vat:

Khao sat mot s6 dic diém sinh trudng cua cac ching
ndm méc duogc lua chon: cac chung ndm méc duoc nudi
cdy trén moi trudng PDA. Khuin lac ndm mdc sau 3 ngay
nudi cay dugc cdy chuyén, giit gidng trén mdi truong PDA
va bdo quan trong tu lanh thuong (4-6°C). Quan sat su phat
trién ctia khudn lac va vi soi nam bang kinh hién vi quang
hoc (Lieca DM2700M) véi vat kinh 40X.

Tuyén chon so bd cac ching nim médc ¢6 kha ning sinh
tong hop protease cao: kha ning sinh tong hop protease
dugc danh giad dya trén su thuy phan casein trong moi truong
casein-aga. Thi nghiém st dung chit chi thi Coomassie
Brilliant Blue R-250 (CBB R-250). Panh gia kha nang
sinh tong hop protease bang cach so sanh duong kinh vong
phan giai casein trén moi truong casein-agar. Cac chung co
duong kinh duong thuy phan cang 16n thi kha nang sinh
tong hop protease cang cao va nguoc lai. Cac ching nam
mdc sau khi kich hoat dwoc nudi cdy trén dia petri, bang
moi truong PDA trong 2-3 ngay, ¢ nhiét do 30+=1°C. Sau
d6, bd sung nudc cat va lic déu dia petri dé thu dich huyén
phi bao tir ndm véi mat do 10° CFU/ml [5]. Méi trudng
casein-agar dugc chuin bi véi cac thanh phan sau: glycerol
0,5%, cao ndm men 0,3%, NaCl 0,5%, agar 2% va casein
1%. Cac thanh phin méi truong trir casein dugc pha voi
nudc ct, casein dugc pha bang cach dun séi cach thuy trong
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dém Sorensen dén tan hoan toan, bo sung vao dung dich cac
thanh phan con lai va dinh mic cho du lugng méi truong
can dung, chinh pH méi trudng vé 5 [6]. Mbi trudng duge
hép khtr tring va db ra dia petri, dung dung cu duc 15 trén
dia thach (duong kinh 4 mm). B6 sung 0,3 ml dich huyén
phu c6 chira bao tir cac chung ndm méc d duoc chuén bi &
trén, nudi o nhiét d§ 30+1°C trong 24 gid. Sau d6 nho dung
dich Coomassie Brilliant Blue R-250 1én bé mit thach, dé
trong 2 gid. Po duong kinh vong thuy phan va vong phat
trién nAm méc (mm). Pudng kinh thuy phan = Puong kinh
vong Halo - Puong kinh khuén lac [7].

Phuwong phap hoa sinh:

Xac dinh hoat tinh protease ciia cac ching nim mdc:
hoat d¢ enzyme dugc xac dinh dua trén kha ning thuy phan
casein boi enzyme co trong ché phdm nghién ctru. Hoat do
protease dugc xac dinh dya theo phuong phap Anson (1938)
va Folin cung cong su (1929) véi co chat 1a casein [8, 9].

Sinh khéi ndm méc sau khi nudi cdy trén moi truong ban
ran (70% ngd manh, 30% bot my) duoc say ¢ 40°C trong 6
gid, 1am nguoi trong binh hut 4m, bao gbi va bao quan lanh

[10].

Can 1 g mau, nghién min va thém vao 50 ml nudc cit.
Lic hdn hop dé trich ly enzyme (té¢ do 180 vong/phut, trich
ly trong 30 phut). Loc hdn hop dé thu dich trich ly, bao quan
& 4°C dé phan tich. Chuén bi phan mg thuy phan bang cach
ldy 1 ml dung dich enzyme, b6 sung vao 2 ml dung dich
casein 2% (casein pha giéng nhu trinh bay trén, thay doi
theo ndng d6 yéu cau), u ¢ nhiét o 30°C trong 10 phut dé
phén tng thuy phan xay ra. Phan tmg két thiic bang cach bo
sung 5 ml dung dich tricloacetic acid (TCA) 5% (dé bat hoat
enzyme va két tua chat khong dugc thuy phan), lic déu, dé
& nhiét do phong trong thoi gian 10 phit, loc két tua, thu
dich. Dung dich thu duoc dung dé lam phan @ng tao mau
v6i thudc thir Folin 0,2 N ¢6 mét Na,CO, 6%. Cho 1 ml dich
loc enzyme va 4 ml Na,CO, 6% lac déu. Sau do, cho thém
1 ml thuoc tht Folin 0,2 N lac déu, gitt 30 phut ¢ nhiét do
phong. Tién hanh do mat do quang (OD) ¢ budc séng 750
nm dé xac dinh hoat d¢ protease [10].

Don vi hoat d protease 1a lugng enzyme chuyén hoa
dugc mot lugng casein nattri thanh dang khong bi két tia
boi acid tricloacetic tuong duong voi 1 mmol tyrosin ¢ 30°C
trong thoi gian 1 phut [11].

Hoat d¢ protease dugc tinh dua vao duong chuin tyrosin
y=0,0086x+0,55 v&i R*=0,978, trong d6 y 1a mat do quang
cua dich enzyme thuy phan do ¢ budc song 750 nm; x 1a
ndng dd tyrosin (mmol/ml). Tinh hoat d6 protease ctia 1 mg
mau theo cong thirc:
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pmol tyrosin x 8 x50

prmease (U / ) - txm

Trong d6: pmol tyrosin dugc tinh ra tir duong chuan; 8:
téng thé tich toan bo hdn hop phan ung (1 ml enzyme + 2 ml
casein + 5 ml TCA); 50: d6 pha loang ché pham (L=50 ml);
t: thoi gian dé enzyme tac dung véi co chit (10 phiat); m:
khéi lugng mau ché phim dem di xac dinh hoat tinh (m=1
g). Cac thi nghiém lap lai 3 lan va léy gia tri trung binh.

£ 2 ~ 2 a
Ket qua va thao luan

Nghién ciru mét so dac diém cia cdc chung nam moc
duwoc chon loc

10 ching ndm méc dugc tuyén chon trong bd suu tap
gidng ctia Trung tim Vi sinh vat cong nghiép, Vién Cong
nghiép Thuc phém. Céc chung nam méc duoge lua chon la
nhitng chung khong sinh aflatoxin. Cac ching dugc khao
sat so bo vé mot sé dic diém hinh thai va dic diém phat
trién trén moi truong thach PDA. Céc chung dugc lya chon
da sb 1a cac ching thudc loai 4. oryzae, s6 con lai thudce
loai A. sojae va A. niger. Muc dich cta nghién clru 1a sang
loc cac chung ndm mdc pht hop dé sir dung cho qua trinh
nghién ctru quy trinh c6ng nghé san xuat san phérn du du lén
men giau hoat chat chong oxy hod. Mot s6 dic diém phat
trién va mau sic khuan lac dugc thé hién ¢ bang 1.

Bang 1. Mat s6 dic diém cua cac chiing nAm méc.

- . 2 Thoi gian
STT Tén loai Tén chiing });21 dl‘im /UL EL xudt hién bao
phan lap lac N
tir (ngay)
1 A. niger CNTP 5014 Nga Xam tr{ing 3
2 A. sojae CNTP 5026 ViétNam  Vangndu 2
3 A. sojae CNTP 5027 Hungari Xanh den 1
4 A. oryzae CNTP 5039 Nga Xanh réu dam 3
5 A. oryzae CNTP 5042 VigtNam  Vangnau 2
6 A. oryzae CNTP 5043 Nhat Ban Xanh réu 3
A. sojae
7 Sakaguchi CNTP 5048 NhatBan  Vangnau 2
Yamada
A. sojaef. sp.
8 Flavoviridis  CNTP 5049 Viét Nam Xanh den 1
Ohmasa
9 A. oryzae CNTP 5081 Nhat Ban Xanh réu 2
10 A. oryzae CNTP 5082 Trung Qubc Vang niu 2

Trong tong s6 10 chung nAm mdc nghién ctru da s6 cac
chung déu c6 mau sic khuén lac 14 vang ndu hodc xanh réu.
Pay la nhitng mau sic dic trung cho nhing khuan lac ciia
cac ching nam mdc thudc cac loai nhu 4. oryzae, loai A.
sojae va A. niger. Hinh anh dai dién ctia mot s6 ching nim
méc duoc thé hién & hinh 1.
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A. oryzae CNTP 5043
[/} Big
Wi ; "’
A. oryzae CNTP 5082

Hinh 1. Hinh anh khuan lac va vi soi cia mét sb chiing ndm méc
trén mai trwong PDA, théi gian 3 ngay.

A. oryzae CNTP 5042

Tuyén chon so by cdac chung nam moc co khda nang
sinh tong hop protease cao

Hoat tinh ciia enzyme protease co thé dugc danh gia
bang su xuat hién cia vong thuy phan xung quanh vong
phat trién ctia nAm méc nhur trinh bay ¢ phan phuong phap
[12]. Két qua thu duoc vé dudng kinh thuy phan cua 10
chung ndm méc trén moi trudng bd sung 1% casein duogc
thé hién & hinh 2.

CNTP 5082
CNTP 5081
CNTP 5049
CNTP 5048
:Eu CNTP 543
= CNTP 5042
& CNTP 5030
CNTP 5027
CNTP 5026
CNTP 5014

0 2 4 6 8 10 12
D-d (mm)

Hinh 2. Bwong kinh thuy phan cia 10 chiing ndm méc trén méi
trwong bé sung 1% casein.

Két qua ¢ hinh 2 cho thdy, cac chung nim mdc duoc
phan chia thanh cac nhém khac nhau dya vao hiéu sé D-d (D
- duong kinh vong phén gidi bén ngoai; d - duong kinh vong
phat trién ctia ndAm men). D-d: <5 mm - kha ning phan giai
protease yéu; D-d: 5-7 mm - kha ning phan giai protease
trung binh; D-d: >8 mm - kha phan gidi protease manh.

Tir két quia danh gia so bo kha ning thuy phén casein cua
10 chung ndm méc cho thay, duong kinh thuy phéan cia cac
chung bién thién tir 2 &én 12 cm. C6 5 chung ¢ kha ning
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thuy phan casein thp 1a cic chung: CNTP 5081, CNTP
5049, CNTP 5042, CNTP 5039 va CNTP 5026. C6 2 chung
thé hién kha nang thuy phén casein trung binh 1a cac ching:
CNTP 5048 va CNTP 5014. C6 3 ching cho kha nang thuy
phan casein & muc cao la cac chung: CNTP 5082, CNTP
5043 va CNTP 5027.

Nghién ciru khd ndang sinh t(fng hop protease cua 3
chiing ndm méc cé khd ning sinh enzyme cao ky higu la
CNTP 5082, CNTP 5043 va CNTP 5027

Phuong phéap kiém tra hoat tinh enzyme protease dya
vao kha nang thuy phan casein va tao V(‘)ng halo quanh
khuan lac 1a phu’ong phap phé bién ding dé danh g1a sang
loc cac chiing nAm mdc, vi khuan c6 kha nang sinh tong hop
protease da dugc nhiéu tac gia trong nude va nudc ngoai sir
dung [6, 7, 12]. Sau khi danh gia so bd, cac ching nAm mdc
da duoc phan chia thanh cac nhom riéng biét, ching nam
mdc trong nhom cho kha ning thuy phan casein cao sé dugc
tiép tuc nghién ctru danh gia hoat tinh enzyme protease.
Hinh anh vong thuy phan casein cua cac chung thugc nhém
¢6 kha nang thuy phén casein cao duoc thé hién ¢ hinh 3.

Hinh 3. Hinh anh vong thuy phéan casein cua cac ching thudc
nhém cé kha nang thuy phan casein cao.

Ddnh gid hogt tinh enzyme ciia cdc chiing ndm méc A.
oryzae tuyé:n chon dwgc co hoat tinh protease cao nhat ky
hiéu CNTP 5027

Tir két qua danh gia hoat tinh protease ctia 3 chiing ndm
mdc da duoc phan nhom so bo cho thdy, theo thoi gian nudi
ciy hoat tinh protease ctia cic ching c6 su bién doi rd rét.
Dbi v6i chung ndm mdc CNTP 5027 thoi gian nudi cdy cho
hoat lyc protease dat cao nhat (1a 535,5 Ul/g) & 96 gio, hoat
lic protease bt dau giam khi tiép tuc nudi dén 120 gio. D6i
v6i 2 chung con lai 1a CNTP 5043 va CNTP 5082, thoi gian
dé hoat luc protease dat cao nhét lai 1a 72 gi0 nuoi céy (1§n
luot 1a 645,6 Ul/g va 408 Ul/g). Néu tiép tuc giir dén 96 gio
s€ giam hoat luc ciia enzyme protease. Su sut gidm hoat luc
protease dién ra manh mé & ching CNTP 5043. Két qua
nghién ciru vé anh huong cua thoi gian nudi cdy dén hoat
d6 protease ciia cac chung nim méc ciing di dugc nhom tac
gia Duong Thi Huong va Nguyén Hién Trang (2018) khao
sat v6i sy két hop cua 2 chung A. oryzae KZ3 va A. awamori



HK1, da chira ré“mg hoat d9 protease dat cuc dai ¢ thoi gian
nudi cay 1a 72 gio [10].

—— CNTP 5027
CNTP 5043

400 —e— CNTP 5082

Hoat dé protease (UL/g)
th
(=]
(=]

24 48 72 . 926 120
Théi gian nudi cay (gid)

Hinh 4. Anh hwéng cia thoi gian nuéi cdy dén hoat d6 protease
cuia cac chung nam moc.

Két qué hinh 4 cho thay, trong 3 chiing ¢6 kha nang sinh
tong hop protease cao thi ¢ chiung A. oryzae CNTP 5043 ¢o
hoat luc protease cao nhat (645,6 Ul/g), tiép theo 1a ching
CNTP 5027 (535,5 Ul/g) va ching cho hoat luc protease
thip nhat 1a CNTP 5082. Két qua nay ddi chiéu lai voi két
qué tuyén chon so bd & phén trén 1a hoan toan phi hop.

Tur 10 chung ndm méc duoc lya chon dé nghién curu, sau
qué trinh khao sat so bo kha ning sinh tong hop protease
da lya chon dugc ra 3 chung c6 kha nang thuy phan protein
cao. Ba chung nam mdc duoc danh gia hoat do protease theo
thoi gian nudi cdy, két qua cho thiy hoat do protease ting
dan ¢ thoi diém 48 t6i 72 gio va dat hoat do cao nhat ¢ 72
gi0. Khi kéo dai thoi gian nudi céy 1én toi 96 gio, hoat Iyuc
protease giam xuong Nhu vy, v6i muc tiéu lya chon cac
chung ndm méc cho kha ning sinh tong hop protease cao
ta co thé lwa chon 1 trong 3 ching: A. oryzae CNTP 5043,
A. sojae CNTP 5027 va A. oryzae CNTP 5082 (trong d6 tot
nhét 1a ching A. oryzae CNTP 5043, véi thoi gian nudi cdy
l1a 72 gio dat hoat luc enzyme protease la 645,6 Ul/g) .
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Nghién ctru va irng dung hoc may du bao hé so
c0 két cua dat yeu tai mot so khu vue ven bién Bac Bo
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Truong Pai hoc Giao thong Van tdai
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Tom tit:

Trong nghién ciru nay, hé sb ¢ két (C) cua dét yéu tai mot s6 khu vue ven bién Quang Ninh, Hai Phong va Théi
Binh dwgc du bao bang phuong phap hoc may - ky thuit tri tué nhan tao thong qua 3 mé hinh hoc may: hé tro hoi
quy véc to - Support Vector Regression (SVR); mang thin Kinh nhan tao da 16p tri giac - Artificial Neural Network
Mutilayer Perceptron (ANN MLP); hdi quy swon bén - Ridge Regression (RR). Cac mé hinh nay dwoc xay dung trén
ngdn ngir 1ap trinh Python va thw vién hd tro Scikit-learn. S6 liéu sir dung gdm 133 miu dét yéu thu thap tir cac cong
trinh thyec té, dwoc Iy tir nhitng d sdu khac nhau (m) va dwoc phan tich trong phong thi nghiém nham xac dinh cac
thong s6: ham lugng sét (%), ham lugng bui (%), giéi han chiy (%), giéi han déo (%), chi s6 déo (%), d) sét, ) 4m
(%), khoi lwgng the tlch tw nhién (g/cmd), Kkhoi llrong thé tich khé (g/ecmd), Kkhoi lwong riéng (g/cm?), @9 rong (%), do
bao hoa (%), hé s0 rong. bé du bio C,, 15 thong s6 diu vao dwogc phén tich  twong quan. Sau khi loal b6 cac thong s0
khong c6 quan h¢ chat véi C, 6 thong 50 co quan he chat dugce xac dinh gom gi¢i han chay, do am, khoi lugng thé
tich tw nhién, khéi lwgng thé ‘tich kho, d rong, hé s6 réng. Pé du bao va cho may hoc, tién hanh xiy dung mo hinh
chung véi 70% dir liéu hoc va 30% dir liéu klem tra. Hiéu suét ciia cic md hinh dwgc kiém tra bang cac hé so gia tri
trung binh ciia tdng cac tri tuyét dm ciia sai s6 - Mean Absolute Error (MAE); d9 1éch tleu chuén cac sai s6 - Root
Mean Square Error (RMSE); hé s6 twong quan R - Correlation coefficient (R); va hé s6 xac dinh - Coefficient of
determination (R2). Két qua ciac mé hinh nghién ciru thé hién hiéu suit ciia cic mé hinh hoc may khac nhau véi R?
bién thién tir 0,7899 dén 0,8737, dam bio quan hé chit. Nghién ctru da chi ra hiéu suét ciia mé hinh ANN MLP la tot
nhit véi két qua cac hé s6: R>=0,8737, MAE=0,2196, RMSE=0,2678 va R=0,9367 t6t nhit trong 3 mé hinh sir dung.

Tir khéa: ANN MLP, dit yéu, hé s6 c6 két, hoc may, RR, SVR.
Chi 56 phin logi: 2.1

viée cai tién phan tich hoi quy [9]. Tuy nhién, phwong phap
hoi quy c6 gidi han nhu cau triic cia md hinh dya trén mot

Hé s6 ¢ két (C) la mot trong nhing thong s6 dat nén

quan trong ding dé du bao lin ¢6 két nén dit yéu dudi tac
dung cua tai trong, dac biét can thiét khi tinh toan thiét ké xu
Iy nén dét yéu trong xay dung giao thong [1, 2]. No ty 1¢ voi
te do giam cua ap lue nuée 16 rdng va phan anh toe d6 lan cb
ket ctia dat yéu [1, 2]. Thong thudng, C, duoc xdc dinh truc
tlep bang cac thi nghiém dia ky thuat trong phong trén cac
mau dat duoc ldy tir cac 16 khoan tham do [3, 4]. Viée lay va
bao quan mau dét trudc khi thi nghiém thuong c6 nhiéu kho
khin, d& mét tinh nguyén trang, dac biét vdi cc mau dat yéu
khi lay tir d6 séulon [5, 6]. Anh hudng cia cac 16p cat hay cat
pha moéng nam xen k& ¢ dat yéu cang lam cho viéc xac dinh
chmh xac C, trong phong thi nghiém thém khé khin va dé sai
so 16n [7]. pé thay thé cho cac thi nghiém trong phong trén
mau dat, cc thi nghiém hién trudong xac dinh thong qua twong
quan thuc nghiém hay béan thyc nghiém di dugc phat trién
dé dy doan C, [4, 8]. Nhing twong quan nay co ban dya trén

“Tac gia lién hé: Email: nguyenducmanh@utc.edu.vn
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hay mét s6 phuong trinh tuyén tinh hodc phi tuyén [10, 11].

Trong cudc cach mang sd ngay nay, hoc may (Machine
Learning) hay tri tué nhan tao (Artificial Intelligent) da duoc
ung dung rong rai trong nhiéu linh vyc bao gom ca dia ky
thuat, nhu dé dy bao truot 16 dat [12-14], du doan 1ii lut [15],
du béo trit lugng nude ngam [16, 17] va dy doan tinh chét
vat liéu dat [18-24]. Trong nghien ctru nay, thong s6 duoc lua
chon dy doan la C cua dat yéu tai mot sd khu vuc ven bién &
Quang Ninh, Hai Phong va Thai Binh bang viéc sir dung ba
phuong phap hoc may hd trg hdi quy véc to - Support Vector
Regression (SVR); mang than kinh nhan tao da 1op tri giac -
Artificial Neural Network Mutilayer Perceptron (ANN MLP);
hdi quy suon bén - Ridge Regression (RR). Két qua ciia cic
mb hinh du bio dugc kiém tra bang cac phuong phap thong
ké tiéu chuan nhu: gia tri trung binh cua tong cac tri tuyét
ddi cua sai s - Mean Absolute Error (MAE); d6 léch tiéu
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Abstract:

The main object of this study is to accurately predict the
consolidation coefficient (C ) of soft soil in some areas of
Quang Ninh, Hai Phong, and Thai Binh provinces using
3 machine learning methods: Support Vector Regression
(SVR), Artificial Neural Network Multilayer Perceptron
(ANN MLP), and Ridge Regression (RR). These methods
are built on the Python programming language and the
Scikit-learn library. The data for this study includes 133
soil samples that were collected from the construction site
in North coast Vietnam. These samples at various depth (m)
were analysed in the laboratory for the determination of
clay content (%), silt content (%), liquid limit (%), plastic
limit (%), plasticity index (%), liquidity index, moisture
content (%), wet density (g/cm®), dry density (g/cmd),
specific gravity (g/cm?), porosity (%), degree of saturation
(%), and void ratio. In addition, the authors have analysed
the correlation of 15 parameters in predicting C . After
removing parameters which have a weak correlation with
C,, there were 6 parameters that were strongly correlated
with C  including liquid limit, moisture content, wet
density, dry density, porosity, and void ratio. For prediction
Cv, the authors built a model with 70% of learning data
and 30% of test data. The performance of the models was
validated using Mean Absolute Error (MAE), Root Mean
Square Error (RMSE) Correlation coefficient (R), and
Coefficient of determination (R?). Results of the models’
study showed that the performance of the models using
different methods is much different where R’-value varies
from 0.7899 to 0.8737. The present study suggested that the
ANN MLP model has the highest predictive capability in
3 models with the corresponding results of the coefficients:
R*=0.8737, MAE=0.2196, RMSE=0.2678, and R=0.9367.

Keywords:  artificial neural network multilayer
perceptron (ANN MLP), consolidation coefficient,
machine learning, ridge regression (RR), soft soil,
support vector regression (SVR).

Classification number: 2.1
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chuén céc sai s6 - Root Mean Square Error (RMSE); hé s6
twong quan R - Correlation coefficient (R); va h¢ so xac dinh
- Coefficient of determination (R?).

Dir liéu va phuong phap sif dung du hao
Dir liéu sir dung

Trong nghién ctru ndy, tong cong 133 miu dat yéu la bun
sét pha dugc thu thap tir cac cong trinh thuc té tin cay va mot
s6 mau thi nghiém bd sung kiém chung tai mat s6 khu vuc
ven bién tir Quang Ninh dén Nam Dinh, véi ddy du cac chi
tiéu dugc xac dinh trong phong thi nghiém su dung lam co s&
dir liéu xay dyng mo hinh dy bao. Cac thong sd cua dat dugce
xem xét sir dung phan tich trong nghién ctru nay bao gom:
d6 sau ldy mau (m), ham luong hat sét (%), ham luong hat
bui (%), gidi han chay (%), gidi han deo (%), chi s0 déo (%),
do sét, d6 am (%), khdi luong thé tich tw nhién (g/cm?), khdi
lugng thé tich kho (g/cm?), kh01 lugng riéng hat (g/cm?), do
rong (%), do bio hoa (%), hé s6 rong. Cac thong sé nay dwoc
coi 14 cac bién dau vao doc 1ap twong tng X1, X2, X3, X4,
X5, X6, X7, X8, X9, X10, X11, X12, X13, X14, X15 nhim
xdc dinh bién dau ra phu thudc C (Y). DUt liéu thu thap dugc
chia ngéu nhién thanh hai phan 1a tap dir liéu hoc (70%), dung
dé tap luyén cho may va tap dir liéu kiém tra (30%) nham
danh gi4 hiéu suat mé hinh. Cac mé hinh nay duoc xay dung
trén ngdn ngit 1ap trinh Python va thu vién h tro Scikit-learn.

Bang 1. Dir liéu dau vao va dau ra str dung trong nghién ctru.

STT T'h(‘mg Gia tri' Gia tri ) Trung Do léch X
S0 16n nhat nhé nhat binh tiéu chuan
1 X1 35,40 1,2 11,04466  6,938565
2 X2 36,00 2 11,62752  6,949414
3 X3 53,00 4.5 27,28947  9,863118
4 X4 76,20 18 52,7218 12,09864
5 X5 77,00 28,57 53,09496  10,83319
6 X6 39,96 15,06 26,95699  4,659818
7 X7 47,15 9,40 26,13797  7,917158
8 X8 1,66 0,35 0,862932  0,200529
9 X9 70,65 22,55 49,19586  10,09728
10 X10 2,02 1,52 1,706767  0,088374
11 Xl 1,65 0,91 1,152707  0,141143
12 XI12 2,73 2,65 2,694361  0,017596
13 XI3 66,30 38,88 5721278 5268267
14 Xl14 99,95 84,11 96,64316  2,856277
15 X15 1,967 0,636 1,370263  0,273962
16 Y 337 0,31 1274286  0,713631

Phan tich phan phdi 133 méau cho 15 thong s bién dau vao
(X1-X15) va bién dau ra (Y) cho thiy, cac thong s6 bién thién
trong khoang gia tri rat khac nhau (bang 1 va hinh dai dién 1,
2,3, 4): 6 sau ldy mau trén (X1) bién thién tir 1,2 dén 35,4 m;
d6 sau ldy mau dudi (X2) bién thién tir 2 dén 36 m; ham luong
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sét (X3) ciia cac mau dat thi tir 4,5 dén 53%; ham luong bui
clia cac mau dat (X4) tir 18 dén 76,2%; gidi han chay (X5) tir
28,57 dén 77%; gioi han déo (X6) tir 15,06 dén 39,96%; chi
s6 déo (X7) tir 9,4 dén 47,15%; do sét (X8) tir 0,35 dén 1,66;
d6 am (X9) tir 22,55 dén 70,65%:; khdi luong thé tich tu nhién
(X10) tir 1,52 dén 2,02 g/cm?; khéi lugng thé tich kho (X11)
tir 0,91 dén 1,65 g/cm?; khdi lwong riéng hat (X12) tir 2,65
dén 2,73 g/em?; do rong (X13) tir 38,88 dén 66,3%; do bio
hoa (X14) tir 84,11 dén 99,95%; hé s rong (X15) tir 0,636
dén 1,967 va hé s6 cd két C, (Y) bién thién 0,31 den 3,37
[25-30]. P léch tiéu chuan 16n nhét thudc vé thong s6 ham
lugng hat bui (X4, do 1éch tiéu chuan 12,09864), nho nhit
khi luong riéng hat dat (X12, 0,017596).

Hinh 2. Bién thién gia tri do

chay. am.

Hé 8 8 két (cm?/s)

Hinh 4. Bién thién gia tri C,
tw thi nghiém.

Hinh 3. Bién thién gia tri hé sé
réng.

Cong cu va phwong phap su dung

Pythonlamotngdn ngit 1ap trinh thong dich (interpreted),
hudng d6i tuong (object-oriented), va 1a mot ngdn ngit bac
cao (high-level) nglt nghia dong (dynamic semantics).
Python hd tro cac module va goi (packages), khuyén khich
chuong trinh module hoa va tai su dung ma. Trinh thong
dich Python va thu vién chuin mé rong c6 san dudi dang
ma ngudn hodc dang nhi phan mién phi cho tit ca cac nén
tang chinh va c6 thé duoc phan phdi tu do [30]. Cing véi
do, Scikit-learn 1a mot thu vién tai nguyén mo dung cho hoc
may, hd tro hoc may cé giam sat (supervised learning) va
hoc may khong giam sat (unsupervised learning). No cling
cung cap nhleu cong cu dung cho [am khép mo hinh (model
fitting), tién xur Iy dit liéu (data preprocessing), lwa chon mo
hinh va nhiéu tién ich khac [31-33].

Thudt toan Support Vector Regression (SVR)

Support Vector Regression (SVR) 1a mot thuat toan nam
trong bo thuat toan Support Vector Machine (SVM) dung dé
giai quyét cac vin dé hoi quy [34- 37]. Thay vi giam thiéu 15i
trong qua trinh huan luyén, SVR c6 ging giam thiéu 16i tong
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quat bi rang budc dé dat dwoc hidu xuat téng thé. Y tuong vé
SVR duya trén tinh toan ctia ham hoi quy tuyen tinh, trong khong
gian ddc trung chiéu cao noi dir liéu dau vao bang ham phi
tuyén (non-linear function). SVR da duoc ap dung trong cac
linh vuc khac nhau nhu phén tich va du doan theo chudi thoi
gian va tai chinh (loc nhiéu va rui ro), x4p xi cac phan tich k¥
thudt phuec tap, 1ap trinh va lya chon cac ham mat mat... SVR
str dung cac nguyén tac tuong ty cho phan loai (classification)
va st dung thém loai médi cuia ham mat mat. Véi mot tap dir
liéu huén luyén nhét dinh, duoc biéu thi trong mdt khong gian
vecto, trong d6 mdi dir liéu ctia mau 1a mot diém. Phuong thire
nay 13 tot nhat, tai d6 co thé chia cac diém trong khong gian
thanh hai 16p riéng biét, twrong ung véi (16p) + va (16p) - (phan
loai nhi phan). Dic trung ciia siéu phing nay dugc xdc dinh boi
khoang cach (dugc goi la ranh gidi) cua diém dir lidu gan nht
ctia moi 16p véi mit phang nay. Do d6, ranh gi6i cang rong cho
thdy mat phing phan chia va phan loai cang chinh x4c. Muc
tiéu ciia phuong phap SVR 14 tim ra khoang cach ranh gidi toi
da. Trong nghién ctru nay, ching t6i xac dinh céc gia tri cho cac
tham s6 SVR thong qua qua trinh thir - 15i.

Y tudng co ban ciia SVR 1a 4nh xa khong gian dau vao
sang mot khong gian dic trung nhiéu chiéulmél o do ta co
thé ap dung duoc hdi quy tuyén tinh. Pic diém cia SVR la
cho ta mot giai phap thua (sparse solution): nghia la dé xay
dung duoc ham hdi quy, ta khong can phai str dung hét toan
b tat ca cac diém dir liéu trong bd hudn luyén. Nhirng diém
& bién dong gop vao viéc xay dung ham hdi quy duge goi
la Support Vector. Viéc phan 16p cho tap dir li€éu méi s€ chi
phu thudc vao cac Support Vector.

Dt li€u hoc duge dua vao dang [(x, t),.. (x“, t)]
C R xR trongdon biéu thi khong gian ctia cic mau dau
vao. Dya Vao quan h¢ gittas—SVR, muc ti€u la tim dugc
ham f ¢6 d6 1éch & véi muyc tiéu tJ cho tat ca tap dir ligu
huén luyén va dong thoi cang phang cang t6t. Do vy ham
héi quy can c6 dang: y = f. = w' ®(x)+b.

Trong d6: W € R" 1a vector trong s; T 1a ky hi¢u chuyén
vi; b € R 1ahingsb: x € R" 1a vector diu vao; ®(x) e R" 1a
vector dic trung; @ 13 ham anh xa tir khong gian dau vao
sang kh()ng gian déc trung (hinh 5). Nhu yay détimwvabta
phai t6i thiéu hoa ham 16i chudn hoa: _Z v, —t )+ i"w”
v6i A 1a hang sb chuan hoa.

. Dé co dugc mot giai phap thua, ta s¢ thay ham 16i trén
bang ham 161 &-insensitive (hinh 6).

Dic diém ctua ham 16i nay 1a gid tri tuyét d6i cua
su sai khac gilra gid tri du doan y(x) va gid tri dich nho
hon & (v6i £>0) thi n6 coi nhu do 16i bang 0. Nhu
Vay bay gio ta phai t01 thiéu hoa ham 15i chuan hoéa sau:

CZE(y(x) t) +— ||w||

Véi y, WTCD(x )+ b, C 1a hing s6 chuan hoa gidng
nhu A nhung duge nhan véi ham 16i thay vi ||W||

40



Khéng glandir
[igu ban diu

Khéng gian dic trng

Hinh 6. S do nguyén ly thujt
toan SVR st dung ham Ioi
e-insensitive.

Hinh 5. Bién déi khéng gian
dir liéu sang khong gian dac
trwng (thu thuat Kernel).

Véi SVR st dung ham 16i e-insensitive va ham nhéan
Gaussian ta c6 ba tham sd can tim: hé s chuan hoa C, tham
sO v ctia ham nhan Gaussian va do rong cua dng . Ca ba
tham s6 nay déu anh huong dén d6 chinh xac dy doan ctia mo
hinh va can phai chon lya k¥ cang. Néu C qua 16n thi s& wu
tién vao phan do 15i huan luyén, dan dén mé hinh phic tap,
dé bi qua khép. Con néu C qua nho thilai wu tién vao phan
do phuc tap mo hinh, dan dén mé hinh qua don gian,
giam d¢ chinh xac du doan. Y nghia cia ¢ ciing twong
tu C. Néu € qua 16n thi 6 it vecto hd tro, 1am cho mé hinh
qua don gian. Nguoc lai, néu ¢ qua nho thi co nhiéu vecto
hd tro, dan dén mo hinh phic tap, d& bi qua khép. Tham
s6 phan anh mdi tuong quan giita cac vecto hd trg nén
cling anh huong dén d6 chinh xac dw doan ctia mé hinh.

Mang no ron nhdn tao (Artificial Neural Network
Mutilayer Perceptron - ANN MLP)

Mang no ron nhéan tao (ANN) la mot tap hop cuia cac
nuat duogc lién két v6i nhau nham giai thich va giai quyét cac
van dé c6 mdi quan hé phirc tap giita cac bién doc lap du
vao va bién phu thudc dau ra [35]. Mang perceptron da 16p
(MLP) la mdt trong nhitng mang no ron nhan tao, hay mat
trong nhitng k¥ thuat mang no ron nhén tao hiéu qua nhat
trong md hinh va du doan. Do d6 né dugc st dung nhu mdt
mo hinh chuan cua nhiéu nha nghién ctru [36]. ANN MLP
¢6 kha nang mé phong cac qua trinh phi tuyén va phic tap
ctia thé gidi thuc. Trong nghién ciru nay, ANN MLP dugc str
dung dé phan tich va du doan h¢ s6 cb két C,. Co ban, ANN
MLP la mot m6 hinh chuyén tiép bao gdm moét 16p dau vao,
mot hay nhiéu 16p 4n va mot 16p dau ra nhu trén hinh 7.

Hinh 7. Minh hoa mét ANN MLP véi 2 1&p an.

Néi chung, ) lugng cua cac nut dau vao phu thude vao
cac thong s6 duoc lua chon trong nguén dir liéu su dung, va
) luong no ron 4n duoc x4c dinh dua trén tap dir liéu dung
cho hoc may trong timg trudng hop cu thé. S6 lwong 16p 4n

TAP CHI

HOA HOC

NG NGHE |At Nam 62(11) 11.2020

Khoa hoc Ky thuat va Céng nghé

duogc st dung cho tinh toan va lop dau ra dai dién cho muc
dich ctia mo hinh. Mdi nit cta 16p an phai két ndi véi tat ca
cac nut cta 16p dau vao, va mdi niit ciia 16p dau ra phai dugc
két ndi véi toan bo nut trong cac 16p an. Thong qua cac lién
két nay, qua trinh hoat dong cia ANN MLP c6 thé chia ra
hai budc: truyén thang va truyén nguoc sir dung thuat toan
tmyén nguoc.

Déi voi muc dich mé hinh héa ham véi mot bién du doan,
ANN MLP duoc sir dung dé tong quat hoéa mot ham phi
tuyén f-XeRP—YeR'. Ham f dugc thé hién ngin gon thong
qua phuong trinh sau [35]: f(X)=b2+W x (f, (b,+W x1)).

V&i W1 va W2 1an luot 1a cac ma trin trong s6 cua 1op
an va 16p ddura b =[b, b ,.....b ]; biéu thi véc to “bias”
cua l6p an, b,1a vec to “bias” cua 16p dau ra; £, biéu thi ham
kich hoat. M6t trong nhitng ham kich hoat pho bién duoc stir
dung hi¢n nay 1a Sigmoid, Tanh va Relu.

Trong nghién ctru nay, ching t6i st dung mang no ron
nhan tao ANN MLP ¢6 3 16p an v6i s6 nuat lan luot trong
moi 16p an la 16,10,14 va st dung ham kich hoat Sigmoid.

Ridge Regression (RR)

Mo hinh Ridge Regression (RR) la phuong phéap ap dung
khi bo dir liéu gap van dé vé da cong tuyén cac bién doc lap
x ¢6 mdi lién hé voi nhau, va anh hudng 1én két qua du bao
ctia y, hay giai quyét cac van dé vé Overfifting (mé hinh ap
dung tbt cho dit liéu hoc (training) nhung khong hoat dong
t6t trén dir liéu kiém tra (test) ma mo hinh hoi quy tuyén tinh
thong thuong gédp phai) [36].

Phuong trinh tong quét cia linear regression:

y =B, B, x, B, x, .. +p x +€

Ta c6 thé thiy gia tri € & cudi phuong trinh. Day 1 sai sb
ctia cac phuong trinh hdi quy, 1a chénh 1éch gitra két qua du
bao va két qua thuc té. Céc sai s6 dugc chia thanh 2 phﬁn:
Biased (thién I¢ch), Variance (phuong sai). Biased la truong
hop mé hinh phén tich khong khop, khong dem lai két qua
chinh xéc trén tap dit liéu hoc tap (training). Variance 1a ddi
v6i dir liéu thir (test). Mbi quan hé danh doi giira Biased va
Variance xét trén muac d6 phuc tap cua mé hinh dugc minh
hoa & hinh 8.

Y

Téng I6i

Phwong sai

D6 phie tzp cia mé hinh téi w

Thiéu vi2

&

v

Do phiec tap cia mé hinh

Hinh 8. Méi quan hé danh déi gitra bias va variance.

M
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RR 1a mo hinh hdi quy phan tich mdi quan hé giira
cac bién doc 1ap va bién phy thudc str dung phuong phap
Regularization, didu chinh md hinh sao cho giam thiéu cac
van d& Overfitting, t6i wu hay kiém soat mirc d phirc tap
ctia mo hinh dé can ddi gitra Biased va Variance, qua d6
giam sai s6 ctia m6 hinh. Do vay, st dung mo6 hinh hoi quy
sudn bén (Ridge Regression) vao viéc du bao hé sb cb két
C, cta dat duoc xem xét trong nghién ciru nay.

Lwa chon thong so dau vao

Téng cong 15 thong s6 dau vao duoc lua chon bao gém
hdu hét cac chi tiéu vt Iy ctia cac mau dat thu dwoc tir th
nghiém trong phong (bang 1). Tuy nhién chi c6 mot so bién
dau vao c6 moi quan hé chit ché véi két qua dau ra can du
bao C. Thong qua qua trinh nay, cho phép loai bo nhiing
bidn it hodc khong c6 quan hé chit véi két qua dau ra (C).
Tur d6 thoi gian xr ly cua md hinh s& giam xu6ng, dong thoi
hiéu suét ciia md hinh cling s€ dugc cai thién.

Sir dung cong cu Seaborn cua Scikit-learn dé lwa chon
cdc thong so dau vao:

Trong nghién cuu nay, chung téi st dung cong cu
Seaborn cuia Scikit-learn nham tao ra “Biéu d6 nhiét” (heat
map) thé hi€n moi tuwong quan giita cac bién trong mo hinh.

Tir heat map c6 thé thanh 1ap biéu dd thé hién mic do
tuong quan cua cac bién ddc lap doi voi bién phu thude lay
tr bang 1 va dugc thé hién nhu hinh 9.

u- 0ps a5 e o ogea W . e o, EEeRE . ”
S xi0 i3 xis

Hinh 9. Heat map thé hién mirc cac bién

nghién ctru.

dé twong quan gitra

Sur dung cong cu Extra Trees Regressor cua Scikit-learn:

Str dung cong cu Extra Trees Regressor cua Scikit-learn
nham tao rabiéu do thé hién moi twong quan gitta cac bién trong
mo hinh va so sanh két qua voi heat map & trén (hinh 10, 11).
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Hinh 10. M&c do twong quan
cla bién doc lap déi voi bién
phu thuéc s dung céng cu
Seaborn.

Hinh 11. Mirc d6 twong quan
cta bién doc lap doi véi bién
phu thudc str dung céng cu
Extra Trees Regressor.

Céc hinh 10 va 11 thé hién két qua phén tich bang hai
cong cu khéac nhau dé lya chon thong s6 dau vao du bao,
déu chi ra 6 bién doc 1ap c6 mbi quan hé chat ché nhét véi
C, (YY) gbm: X5, X9, X10, X13, X11, X15 tuong tng 1a gisi
han chay, d6 a am, khéi luong thé thh tu nhién, do rong, hé
s6 rong, khdi lugng thé tich kho.

Xay dung va danh gia hiéu suat mé hinh
Xay dung mo hinh

Trong nghién ctru nay, thuc hién 3 bude cho mé hinh
hoc may dé du bao C, cua dat yeu khu vue nghién ctru (hinh
12), gom: (1) Chuan b1 va tién xtr 1y s6 liéu, loai bo nhleu
(133 mau dét co cac chi tidu thi nghiém cho ra 15 thong sb
déu vao tir X1 dén X15 1a cac chi tidu co 1y clia dat) va bién
dau ra phu thuge Y (C,); (2) Loai bo cac bién doc lap co mdi
quan h¢ khong chat voi bién phu thude Y (tr 15 bién X ban
dau, sau xir Iy xudng con 6 bién X) (hinh 10 va 11); (3) Tién
hanh hoc may va du doan C, danh gia hi¢u suét cac mo hinh
dya vao cac thong sb RMSE MAE, R va R%.

\ Bién doc 13p (X) |

D6 am (X9)

Kh&i lugng thé tich ty nhién (X10)
| 70% mau huan
| luyen

|
|
|
| | Gi6i han chay (x5)
|
|
|
|

Di liéu dau vao: Kh&i lugng thé tich kho (X11)
15 théng sé co'ly
cia dét

Tién xir ly s6 liéu M6 hinh da

DO réng (X13| P
0 rong (X13) dwoc huan luyén

Logi nhiéu, bt
théng sé khéng
tuong quan

IBU% kiém tra,
danh gid mé hinh  p4n,
gid
mo
hinh

|

|

| M5 hinh ¢6 t&t
| hay khéng?

|

Hinh 12. So' d6 xay dwng mé hinh hoc may dé dw béo C..

Hé s6 rbng (X15)

MAE,
RMSE,
R% R

Ddnh gid higu suit mé hinh

Mot mé hinh dwoc danh gia tot khi str dung cac bién dau
vao X, choracacgiatridubdoY  satvoigiatricuaY  thyuc
té d3 xac dinh. Bé danh gia hleu sudt ciia cac md hinh hoc
may, & day sir dung cac thong sé (1) Root Mean Square Error
(RMSE), (2) Mean Absolute Error (MAE), (3) Coefficient
of Determine (R?) va (4) Correlation Coefficient (R).

RMSE thé hién do 1éch tiéu chuan cac sai s0 ciia mo hinh
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du doan. N6 dugc xac dinh thong qua cong thire:

1 \2
RMSE = \/;Zﬁ1(ytest,i - Ypred'l)

trong d6 m 14 s6 luong mu kiém tra, y__ 1a gid tri ding da
xac dinh cuay,y . la gia tri do m6 hinh dy doan.

MAE la gia trj trung binh ciia tong cac trj tuyét ddi cua
sai s6 ma méd hinh du doan. N6 duoc xac dinh thong qua
cong thuc:

1
MAE = - Z{ill}%est,i_Ypred,i
trong d6, m 1a s lwong mau kiém tra, Yooy 18 gid tri ding da
xac dinh cuay, Yiored la gid tri do mo hinh du doan.

Hé s6 xac dinh R? 1a mot thong s6 bién doi tir 0 dén 1
nham thé hién hiéu suat cia mo hinh du doan. N6 c6 thé
duoc xac dinh thong qua cong thirc:

2
R=1— Z?:l1(Ytest,i_Ypred,i)

N2
Z{Zl(J’test,i_J’test)

trong d6 m 1a s6 lugng mau kiém tra, Yooy 12 gid tri dung da
xacdinhcuay,y lagia tri do md hinh dy doan, Vtest 1a gid
tri trung binh clia cac mau kiém tra.

Hé sb tuong quan R danh gia twong quan gitra hai bién
s0 trong quan hé. N6 dugc thé hién thong qua cong thuc sau:
2?;1(3’pred,i_Ypred)(J/test,i_Ytest)

N2
\/Zﬁl(Ypred,i_Ypred) -\/Z{Z1(3’test,i_

trong d6 m 1a s6 lugng mau kiém tra, Yoo 18 gid tri diing
cuay,y, . , 12 gia tri do m6 hinh dy doéan, Yeest 1a gia tri
trung bll’lh clia cic mau kiém tra, Vpred 1a gia tri trung
binh cua cac mau du doan.

R =

ytest)2

Két qua du bdo hé sé co két va phan tich

Str dung ba m6 hinh SVR, ANN MLP va RR nhu da néu
trén, voi bo sd lidu sau chuin hoa gém 6 bién doc 1ap (X5,
X9, X10, X13, X11, X15) c6 twong quan chit va tién hanh
du béo theo so @6 mé hinh hoc may da xdy dyng nhu trinh
bay trén hinh 12, két ‘qua du bao hé s6 ¢ két C, duoc so
sanh vé6i gia tri thuc té thi nghiém (hinh 13, 14 va 15)

——Gia tridy dodn ——Gitrdy dosn

He 56 c6kat (cm2/s)

s6miukiémtra 8 miu dém

Hinh 13. Gia tri C, dw doan va Hinh14. Giatri C dw doanva
gia tri that khi str dung mé hinh gia tri that stv dung mé hinh
SVR. ANN MLP.
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——Giatridy doan Gid trjthat

He s6 cBkét (cm?/s)

0
13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

56 méu kiém tra

Hinh 15. Gia tri C, dw doan va gi tri that si» dung mé hinh RR.

Két qua danh gia hi¢u suit cac md hinh st dung trong
nghién ctru nay thu dugc gia tri t6t voi tit ca cac mo hinh
dy béo sir dung, cu thé: khi dy bdo C, bang mé hinh SVR
thi RMSE=0,345, MAE=0,285, R>=0,7899, R=0,9102;
v&i m6 hinh ANN MLP thi RMSE=0,2678, MAE=0,2196,
R>=0,8737, R=0,9367; con md hinh RR ¢4 RMSE=0,3359,
MAE=0,2791, R>=0,8011, R=0,9025 (bang 2).

Bang 2. So sanh hiéu suat cac mé hinh.

STT M0 hinh RMSE MAE R R?

1 SVR 0,345 0,285 0,9102 0,7899
2 ANN MLP 0,2678 0,2196  0,9367 0,8737
3 RR 0,3359 0,2791  0,9025 0,8011

Két qua danh gia hiéu suit du bao cua cac mé hinh sir
dung trong nghién ctru nay RMSE, MAE, R hay R? déu cho
két qua t6t, chimg t6 do tin cay cao khi du bao C, thong qua
mdt sO chi tiéu vat ly dé xac dinh khac di co. Rleng v6i hé
sb xé4c dinh R, két qua thay ddi thir 0,7899 dén 0,8737. Két
qua nay cho thay riang, d6 chinh xac ctia ca 3 mo hinh da st
dung trong dy doan C, cua dat yéu khu vuc ven bién Bic
B¢ khac nhau khong 16n, va mé hinh SVR ¢6 d¢ chinh xac
thip nhat trong nghién ciru nay (R?=0,7899), trong khi do
mo hinh ANN MLP dat hiéu suit cao nhat trong, du doan
C, (R*=0,8737).

Heé s6 cb két (C,) cua dat yéu 1a thong s6 dat nen khong
the thiéu, sir dung trong phan tich ltn khi dép nén trén dat
yéu. N6 thuong duge xac dinh bang thi nghiém nén cd két
mau dat trong phong véi chi phi kha tén kém va phirc tap.
Ba mo hinh SVR, ANN MLP va RR thudc k¥ thuat hoc may
hoan toan co thé s dung dé du bao tot hé sb cb két cua dat
yéu théng qua mot sb chi tiéu vat 1y d& xac dinh khac.

M6 hinh ANN MLP c6 kha nang du bao hé sé c¢b két
ctia dit yéu khu vyuc ven bién Quang Ninh, Hai Phong, Thai
Binh 14 tot nhét (R>=0,8737), trong khi cic mé hinh con lai
ciing thé hién kha ning du doan kh4 tdt.

Ung dung cia phuong phap hoc may co thé xem nhu
mot cong cu thay thé hiéu qua va day trién vong nham giam
thot gian, chi phi va sai sot do phai thi nghiém xac dinh C|
trén ting mau dat. Dua trén két qua ctia nghién ctru nay, c6
thé d& xuét rang, ca 3 phuong phip hoc may SVR, ANN
MLP va RR la cong cu hiru dung trong du doan C_ cua dat
yéu, tuong tng 1a 6 thong sé vat Iy quan trong dé du doén
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C, gém: gi6i han chay, do am, khoi luong thé tich tu nhién,
khoi lugng thé tich kho, do rong va h¢ so rong.

Nghién ctru nay dugc thuc hién véi ngudn kinh phi
duoc cép tor BO Gido duc va DPao tao thong qua dé tai ma
s6 B2020-GHA-03 do Truong Pai hoc Giao thong Van tai
chu tri. Cac tac gia xin trin trong cam on sy hd trg cia Vu
KHCN&MT (B¢ Gido duc va Pao tao), Truong Pai hoc
Giao thong Van tai va cac don vi di ho tro sb lieu phuc vu
cho nghién ctru.
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Hé thong tw dong giam sat va diéu khién
trén nén cong nghé Wifi
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Tém tit:

N gay nay, Wifi 1a nén tang pho bién nén viéc két noi dé lien lac, trao doi thong tin gura cac thiét bi dién tir bang Wifi
cin dugc xem xét theo hlr0’ng ung dung. Nghién ciru nay nham muc dich phat trién mot hé thong dién hinh dé giam
sat va diéu Khién trén nén cong nghé Wifi. Hon nira, két ho'p v&i ng dung phan mém trén dién thoai thong minh
giap ngu’o*n dung diéu khién dwgc cac hoat dong cia vat thé di dong bao gom tlen, Iui va chuyen huong trai - phal.
Hé thong dién hinh nay st dung mo-dun ESP8266, dwgc cung cap thong tin bang cic cam bién gan vao hé thong
Maé-dun ESP8266 la thiét bi hd trg Wifi, do d6, n6 chuyen dii li¢u thu dworc tir cam bién sang luu trir dam may mot
cach dé dang. Vi vy, nguoi dung hoan toan c6 thé theo doi thong tin va cdm nhan dir liéu ma khong can can thiép

thi cong.

Tir khéa: cam bién, internet van vat, ki€ém soat tir xa, nha thong minh.

Chi s6 phén loai: 2.2

Gidi thiéu

Ngay nay, v6i su phat trién ctia cong nghé, dic biét 1a
cong ngh¢ ty dong hoa trong viéc giam sat - diéu khién cac
thiét bi dién tir va kiém soat viéc sir dung ning lugng dién,
cung v6i nhirng tmg dung trén dién thoai théng minh nhim
cai thién chat luong cude séng da mang lai nhiéu tién loi
cho nguoi dung. Khi thiét ké hé thong tu dong hoa gia dinh,
cac van dé lién quan thuong duge xem xét dén bao gdm do
ludng dé cac thiét bi méi co thé d& dang tich hop vao no,
phan mém c6 giao dién than thién véi ngudi dung dé co thé
dé dang thiét lap, giam sat va kiém soat thiét bi. H¢ thong
tu dong nay dwa vao thiét bi dién tir goi 13 vi didu khién va
cac cam bién.

V6i sy ra doi cuia thiét bi tinh toan vai tén thuong goi 1a
may tinh vao dau nim 1940, trai qua nhiéu cai tién thi gia
thanh cua cac thiét bi dién tir nay da giam di rat nhiéu so voi
truge day. Didu do da dan dén sy phd bién ctia may tinh, roi
su ra doi cua khai niém internet van vat (Internet of Things
- 10T [1]). Hé thong nay khong nhimng két ndi tit ca cac thiét
bi dién tir nhu dién thoai thong minh, TV internet, cam bién
va thiét bi truyén dong lai v6i nhau ma con két ndi ching
v6i nguoi dung thong qua mang ludi chia sé thong tin toan
cau. IoT 1a mot tién b cong nghgé, trong do cac thiét bi trong
nha, bénh vién, truong hoc c6 dia chi theo giao thic Internet
(Internet Protocol - IP) va c6 thé giao tiép voi nhau. Cong
nghé IoT ¢o thé dugc st dung dé tao ra cac khai niém maoi

“Tdc gia lién hé: Email: trinhutdo@gmail.com
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va khong gian phat trién rong cho thiét ké nha théng minh
nham mang lai sy thong minh, thoai mai va cai thién chat
lugng cude song.

Nhiéu hé théng tw dong hoa tir xa sir dung trong gia dinh
da duoc thuc hién béng cach su dung cac cong nghé dua
trén nén tang web hodc cac cong nghé khong day nhu radio
[2], Bluetooth [3], Global System for Mobile (GSM) [4],
Wifi (Wireless Fidelity) [5] va Zigbee [6]. Viéc st dung céac
dich vu web 1a phuong ciach mé nhat va d& tuong tac nhat
dé cung cip quyén truy cip dich vu tir xa hodc cho phép
cac tmg dung giao tiép véi nhau. Tuy nhién, trong nghién
clru nay, chung t6i mudn phat trién mot hé thong dién hinh
dé giam sat - didu khién va kiém soat vat thé di dong tir xa
dua trén cong nghé khong day Wifi st dung mo-dun WiFi
ESP8266. Theo do, cac thiét ké hé théng bao gém mach
dién tir, giai thuat diéu khién, giai thuat giam sat, phan mém
mg dung s& duoc mo ta chi tiét & phan thiét ké hé thong.
Két qua thuc nghiém va thao luan s& danh gia hidu qua cua
hé théng.

Thiét ké hé théng

Hé théng tu dong hoa trong nghién ctu dugc thiét ké
nham giam sat - diéu khién thiét bi tir xa khong day dua
trén nén tang cong nghé Wifi. Cdu tao co ban cua hé thong
bao gdm 2 phan chinh: phan mém véi giao dién ngudi ding
(apps, softs) va phan cac thiét bi dién tir c6 tich hgp hé thong
nhang.
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Abstract:

Wifi is currently a popular platform in Vietnam.
Therefore, the connection in order to communicate
(sending and receiving information/data) between
electronic devices employing Wifi technology should be
considered in applications. This project aims to develop
a typical system for monitoring and controlling based on
Wifi technology. Moreover, combined with the software
application on the smartphone helps users control the
activities of a mobile objectincluding forward, backward,
and left - right movement. This typical system uses
ESP8266 module and is provided information by sensors
attached to the system. The ESP8266 module is a wifi-
enabled device that helps it transfer the data collected
from the sensor to the cloud storage easily. Therefore,
users can fully monitor information and touch data
without manual intervention.

Keywords: internet of things, remote control, sensors,
smart home.

Classification number: 2.2

Phan mém véi giao dién ngudi ding s& dugc thiét ké dya
trén cong nghé 1ap trinh Android cho di¢n thoai thong minh
MIT App Inventor 2 [7] dugc gidi thidu va giit ban quyén
boi Hoc vién Cong nghé Massachusetts (Massachusetts
Institute of Technology - MIT), Hoa Ky.

Phén céc thiét bi dién tir phdi hop dugc chon bao gdm
board vi diéu khién Arduino ESP8266, cau H L298N va céc
loai cam bién.

Viéc giao tiép, trao doi thong tin khong day giita cac
thiét bi trong hé thong (hinh 1) theo 2 phuong cach:

— Tryc tiép: cac thiét bi trao d6i thong tin khong day truc
tiép voi nhau trong pham vi gan (<100 m).

— Gian tiép: cac thiét bi trao d6i thong tin khong day véi
nhau thong qua mang internet va nén cong nghé Wifi trong
pham vi toan cau (khong gian gidi han rat rong).
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(A) Khong day gian tiép
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A

(B) Khéng day trwe tiép
Hinh 1. M hinh giao tiép khong day trén nén cong nghé Wifi.
Thiét ké hé théng vi diéu khién va cam bién

So dé khoi

Trong nghién ctru nay, hé thong tu dong hoa dugc thiét
Kké di kém tmng dung diéu khién nham muc dich twong tac
truc tlep véi vat thé di dong nhu hinh 2. Bén canh cac thiét
bi dién tir da dé cép o phan trén, cau tao cua vat thé con bao
gom céc dong co, banh xe.

Hinh 2. Vat thé di déng trong nghién ciru.

Vat thé nay di chuyén dugc nho vao 2 dong co mot chiéu
¢6 hop sb (DC gearbox motor) vdi ty s6 truyén 1/48 va 2
banh xe dat phia sau vét thé cung 1 banh ty do dat phia
trudc, gitra vat thé.



Théng sé ky thudt board hé tro diéu khién dpng co
Viéc diéu khién dong co mot chiéu bao gém cac thao tac:
— Tit/md dong co.

— Thay doi chiéu quay dong co gitra thuén chiéu kim
ddng hd va nghich chiéu kim dong hd.

— Thay dbi toc do dong co.

Tt ca cac thao tac trén duge thuc hién qua trung gian
board cau H L298N (H-bridge L298N) pho dung véi toan
b tinh nang chi tiét duwgc mo ta ¢ hinh 3.

6
789101112

Hinh 3. Board cau H L298N.

Tinh ning board cau H duoc liét ké nhu sau: 1, 2. Ngo
ra dong co 1; 3. 12 V jumper - thao jumper nay néu sir dung
nguon trén 12V cép vao chan 4; 4. Cap ngudn lam viéc cho
cac dong co tai day tir 6 dén 35 V; 5. Chan GND cua ngudn;
6. Nguon ra 5 V; 7. Chan Enable cta dong co 1 - chan nay
ciing dung dé cip xung diéu rong (Pulse Width Modulation
- PWM) cho dong co. Néu diéu khién toc do thi rat jumper
ra va cdm chan PWM cuia vi diéu khién vao day. Giit nguyén
khi dung véi dong co budc; 8. IN 1; 9. IN 2; 10. IN 3; 11. IN
4; 12. Chan Enable cua dong co 2 - chan nay ciing dung dé
cap xung PWM cho dong co. Néu diéu khién toc do thi rat
jumper ra va cim chan PWM cuia vi diéu khién vao day. Giir
nguyén khi dung véi dong co budce; 13, 14. Ngd radong co 2.

Théng so ky thudt board vi diéu khién ESP8266

Mo-dun ESP8266 st dung mot bd phan mém va bo phat
trién ma ngudn mé trén nén Arduino IDE da dong vai tro
quan trong trong viéc thiét ké cac san pham ung dung cong
nghé IoT. Md-dun ESP8266 c6 nhiéu chan vao/ra da chirc
nang (General Purpose Input/Output - GPIO) cho phép két
ndi m6-dun voi cac thiét bi ngoai vi khac v6i kha nang nhan
nhiéu ngudn tin hidu tir cam bién va kha ning xut nhiéu tin
hiéu diéu khién tir mo-dun nay. Ngoai ra, m6-dun con co
kha nang tao ra céc tin hi¢u diéu khién phd dung nhu diéu
rong xung (PWM), cac chuén giao tiép I*)C, SPI va UART.
So d6 chan mo-dun duge md ta & hinh 4.
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Hinh 4. So' d6 chan mé-dun ESP8266.

Két néi 2 thiét bi dién tiv

Viéc két ndi 2 thiét bi dién tir moé-dun ESP8266 va mach
cau H L298N dugc thuc hién nhu liét ké ¢ bang 1. Thiét lap

két ndi nay 1a yéu td quan trong, can thiét va co anh hudng
dén viéc lap trinh moé-dun ESP8266.

Bang 1. Cac két nbi diéu khién.

Mach ciu H L298N Wifi mé-dun ESP8266
8 (IN 1) D8

9 (IN 2) D7

12 (ENA M2) D6

7 (ENA M1) D5

10 (IN 3) D4

11 (IN 4) D3

6 (Ngudnra 5 V) Vin

5 (GND) GND

Gidi thudt nhén lénh diéu khién

Hinh 5 mé ta lwu do giai thuat trong viéc nhan Iénh
truyén khong day tir apps, giai ma 1énh va xuat tin hiéu dicu
khién tuong Gng tdi vt the.

Hinh 5. Lwu d6 giai thuat nhan 1énh diéu khién.
Thiét ké chuong trinh giao dién ngudi ding
Gidi thugt thiét ké

Chuong trinh giao dién ngudi dung dugc thiét ké dé dam
bao thuc hién duoc céc tinh nang sau:

— Nhap dia chi IP dé két ndi.

— Piéu khién: vat thé di chuyén t6i - Iii, chuyén hudng

a1
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trai - phai.
— Giam sat: hién thi trang thai nhén 1énh cia mo-dun
ESP8266.

s
e s e

Hinh 6. Lwu do giai thuat giao dién ngwei dung.

Hinh 6 mé ta luu db giai thuat trong thiét ké giao dién
nguoi ding. Trudc tién, thiét 1ap két ndi gitra phan mém
(apps) trén dién thoai théng minh va mo-dun ESP8266
duoc thuc hién. Sy kién c6 nut duoc nhén hay khong luén
duoc kiém tra. Khi c6 nat duge nhan thi xac nhan nut nao
duoc nhén va gl ma code cua nat dugc nhén t6i mo-dun
ESP8266 va nhan tin hiéu phan hdi trang thai tiép code tir
mo-dun ESP8266.

Khai thac phin mém

MIT Inventor 2 duoc khai thac dé tao ra phan mém giao
dién nguoi dung dap tng chinh xéac giai thuat dugc mo ta
6 hinh 6. Hinh 7 mé ta phan code va giao dién ngudi ding
thuc té.

=)

valueToStore

(A) Code giao dién.

1652,168.2.11 Connect

httpi//142,168.2.11/car?6=3
\ £ i
< Stop >

% v \

(B) Giao dién.
Hinh 7. Giao dién ngwoi dung.
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Keét qua thuc nghiém va thae luan

Céc phim chirc ning trén giao dién ngudi dung rat dé
hiéu, cac ky hiéu trén phim gitp viéc diéu khién chuyén
dong ctia vat thé thuan tién va don gian. Nguoi dung co thé
diéu khién vat thé di chuyén khap noi st dung tng dung
Android ciia minh. Vat thé di chuyén va phan ting nhanh,
hudng vat thé duge diéu chinh theo ¥ ngudi dung.

Sau qua trinh thuc nghiém, toan bg hé théng vira duoc
thiét ké boc 16 duoc nhiing uu diém nhu khoang cach giam
sat - diéu khién xa t6i 100 m, it tiéu hao ning lugng. Bén
canh dé ciing c6 mot s6 khuyét diém nhu téc do vira phai,
khong chay dugc trén dia hinh kém, hé thong bao gom tmg
dung Android va vat thé chua duoc toi wu vé hinh thuc.

Két luan

Hé thdng giam sat - diéu khién va kiém soat dién hinh
da dugc phat trién voi nhidu tinh ning. Mic du ¢o cac han
ché vé thoi gian va tai chinh, chiing t6i da tao ra dugc mot
hé thdng bao quat véi pham vi nhu ké hoach nghién ciru da
dé ra. Cac mo-dun Wifi co gia ré (200.000 VND cho mbi
mo-dun) khién viéc trién khai thuc hién hé thong nay va
céc giai phap kém theo rat kha thi dé thyc hién trong cac
phong thi nghiém, vuon wom, thi nghiém kiém soat trong
cac nganh cong nghiép va bénh vién. Linh vuc nghién ciu
tuong d6i méi nay hira hen rat nhiéu trién vong. Bao mat
cua hé thong hién chi phu thugc vao bao mat mang Wifi
thong thudong nhung diéu d6 khong du tin cdy nén can thém
vao cac phuong cach ding nhap an toan dé cai thién do tin
cay va bao mat. Ngoai ra, nhiéu tinh ning giam sat - diéu
khién va kiém soat c6 thé dugc thém vao hé théng nhu 1ap
ban do di chuyén. Dong thoi, phuong thire giri dir licu t6i
ESP8266 can dugc cai thién thém.
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Tom tit:

Bai b4o nay giéi thiéu h¢ thong thiiy lye tao tai thang dimg cia thiét bi thi nghi¢m géi ciu tii trong 6.400 tin dwgc
thiét ké ché tao tai Viét Nam. Trén co s¢' 1y thuyét xdy dung bai toan dong luc hoc ciia hé théng truyén dong thiy
lre tao tai thing dimg c6 xét dén cac anh hwéng ciia ma sat, nhém nghién ciru da xiy dung thanh céng mé hinh
toan md phong qua trinh thir nghiém gbi va so sanh két qua mé phéng véi két qua thi nghiém thuc té trén mat sé

gbi ciu cu thé.
Tir khda: thiét bi 6.400 tin, thi nghiém gbi cau.
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Abstract:

This article introduces a hydraulic system creating a
vertical load of testing equipment for bridge bearings
with a capacity of 6,400 tons that was designed and made
in Vietnam. Based on the theory of dynamics problems
of a hydraulic transmission system creating vertical
load with regard to the effect of friction, the authors
successfully generated mathematical models that
simulated the process of testing bearings and comparing
the simulation results with the actual experimental
results on certain bridge bearings.
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Dat van de

Dé dam bao kha nang lam viéc va tudi tho cla cong trinh cau,
gbi cau can phai dugc kiém tra chat lugng chat ché trong phong thi
nghiém hop chudn chuyén nganh, trén cc thiét bi kiém tra chuyén
dung trude khi dua vao lip dat st dung.

O Viét Nam hién nay, thiét b thi nghiém géi chu tai trong dén
6.400 tan la thiét bi thi nghiém géi 1on nhét va hién dai nhat dugc
ché tao trong nudc. Pay 1a thiét bj chuyén dung dé gia lyc va duy
tri Iyc trén mau thir. Thiét bi thi nghiém gdi cau duoc thiét ké dé thi
nghiém cho gdi chau c6 tai trong thiét ké dén 4.000 tan (tai trong
thi nghiém bang 1,5 lan tai trong thiét ké gdi) [1].

Déi voi thiét bi thi nghiém gbi cau, do chinh xéc 1a yéu t6 quan
trong dugc dat 1én hang dau. Theo [1], tong tai trong tac dung 1én
mau thir khong duoc sai khac qua 1% so v6i yéu cau. Theo [2],
bién dang do dugc sau khi nén thing dimg khong vuot qua 5%
chiéu day gbi. Do do, Iyc va bién dang 1a hai yéu t6 can phai duoc
kiém soat chat ché trong qué trinh thi nghiém gbi.

Viéc mo phong chinh xac hoat dong cua hé thong thuy lyc cua
thiét bi thi nghiém gbi cau 6.400 tan gitip chiing ta co thé kiém soat
duoc céc yéu t anh huong dén két qua thi nghiém, c6 thé du doan
duoc bién dang cua géi cau khi chiu nén trong thi nghiém, tur do
nang cao dg chinh xéc cua thiét bi thi nghiém.

Noi dung nghién ciiu va thiét bi thi nghiém
Thiét bi thi nghi¢m

Thiét bi thi nghiém gdi cau tao ra lyc nén rat 1on (1én dén 6.400
tin) va duoc duy tri tai trong thoi gian tuong dbi dai. Hién tai, lyc
nén ma thiét bj tao ra dang dugc do gidn tiép thong qua cam bién
ap suat lap trén duong dau véo ctia hé kich thuy lyc (hinh 1), loai
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cam bién va so dd do dwgc thé hién ¢ hinh 2, hinh 3. Tuy nhién, cac
déc tinh dong cua hé thong thuy lyc tuong dbi phirc tap do tinh phi
tuyén cao. Mot trong nhiing phi tuyen cua thuy lyc 1a ma sat. Ma
sat co thé gay ra 161 diéu khién, t6n hao lyc, giam hiéu suat cua hé
thdng. Do d6 can tim m hinh toan hoc chinh x4c ctia ma sat, tir do
xdy dung mo hinh toan m6 phong qua trinh thi nghiém nén thing
dimg cua gbi cau, xac dinh mdi quan hé giira lyc nén - bién dang
ciia gdi trong qua trinh thi nghiém.

Néu chuyén dong cia hé thng thuy Iyc ¢6 thé du doan chinh
xéc bang md phong thi chung ta hoan toan ¢6 thé dy doan chinh
xéc dugc qué trinh chuyén dong cua hé thong thuy luc, tir d6 xdy
dung mbi quan h¢ giita lyc - bién dang va kiém soat duoc cac yéu
t6 anh huong dén do chinh xéc cta thi nghiém.

iiiii

@t

®

1, Thing déu 2.Béuloc g hit 3,4 Bom hiy lyc 5.Bing oo dién

8. Khopndi 7.\enantoéncumbom 8, Khoa dong hd 9.B6ng o dp sudt

10, Van phén phoi 11, Sensor &p sudt 12, Vanfétou 1 chiu
13,14, Van an todn hé kich

16, Héxilanh tao lyc thang ding

15, Van khda t4i 1 chiéu diéu knién duoc

17, Bauloc dudng vé

Hinh 1. So’ d6 thily Iwc hé théng thiy Iwc tao tai thang ding.

Hinh 1 chi ra so db hé thong thuy luc tao tai thang dimg cia
thict bi thi nghi¢m gbi cau tai trong 6.400 tan. H¢ thong bao gom:
dong co dién (5) s& dan dong cho hé thong bom thuy luc (3) va
(4) hut dau tir thung (1) tao ra diu c6 4p sudt cao cung cap cho hé
xilanh (16). O vi trf trung gian ctia van phan phdi dién tir (10), dau
cao ap s& dugc dua vé thing qua bau loc dau (17). Khi thye hién
qua trinh tao tai nén thing dtmg cho gbi cau thi van phan phdi (10)
s& diu khién dong diu qua cum van mét chidu - tiét luu (12), van
khoa tai (15) toi hé xilanh (16) ddy piston di 1én tao lyc nén, dau
tir khoang phia trén piston s& qua van phan phdi, qua bau loc va
vé thing.

Khi can giam tai thi van phan phoi s¢ dieu khién dan dau cao
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ap vao khoang phia trén piston kich, mot phan dau s trich ra diéu
khién mé van khoa tai hé kich, céc piston di xuong, dau tir khoang
phia dudi piston s& qua van tiét luu, van phan phdi, qua bau loc vé
thing dau. Van khoa tai co tac dung gitr tai khong bi gidm trong
sudt thoi glan gia tai clia tung cap lyc. Cum mot chidu - tiét luu co
tac dung giam chin khi giam tai. Hé van an toan (13) va (14) co
tac dung bao v¢ an toan cho h¢ xilanh trong hanh trinh nén hodc
hanh trinh giam tai; dong thoi ¢6 tac dung khéng che tai trong nén
16n nhét theo yéu cau; bao vé hé thdng khi ¢6 su ¢b hodc qua tai.

B chuyén dbi
tuong tu sang sO

Sensor do
ap suat

Bo xu ly
trung tam

_—

Luu giir s6 liéu va hién
thi lyc thi nghiém gdi

Puong diu cao
ap vao h¢ kich

Hinh 2. Sor d§ do lwc thi nghiém cua thiét bi Hinh 3. Sensor ap
thi nghiém goi cau. suat.

Qua trinh thi nghiém
Qué trinh thi nghiém gbi cau c¢6 thé chia 1am ba giai doan:

- Giai doan 1: ga lap géi va tao lyc nén so bo ban dau. Pay
la giai doan bom s€ cung cap dau thuy lyc cho xilanh, day piston
nang toan by trong lugng cua gbi cu va cac thiét bi phu tro (tim
trung gian, tAm dém, thiét bi do...) di lén, ép sat vao mat trén cua
khung thtr. Pé thue hién dugce diéu do doi hoi bd nguén thuy luc
phai ¢6 luu lugng 16n nhor d6 lam ting van toe piston, nham lam
giam thoi gian cho doi.

- Giai doan 2: thi nghiém gdi va gia tai theo timg cap luc.
Trong giai doan nay, bom thuy Iyc s& tiép tuc cung cap dau thay
lue cho hé xilanh tao luc nén 1én g01 thi nghiém. Trong giai doan
ndy, ap suat trong hé thong 1a rit 1on.

- Giai doan 3: qué trinh x4 tai, thu xilanh vé va két thuc qua
trinh thi nghiém.
Mo hinh déng luc hoc ciia hé théng tao tai thang diing

Cic gid thiét nghién ciru

bé xay dung mo hinh todn nghién ctiru dong lyc hoc hé théng
truyén dong thity luc, cac gia thiét nghién ctru dugc dua ra nhu sau:
khong xét qua trinh tao song trong ong thiy luc; van an toan duge
coi nhu khau khong tuyén tinh va khong quan tinh; modun dau
dan hoi cac ong dan khong phu thudc vao ap suét trong hé thong;
mét mét ning lugng trong hé théng dugc tinh nhu ma sat nhot, ma
sat kho va mat mat thé tich ciia bom thiy luc; coi luu lugng dén 8
xilanh 14 nhu nhau; 8 xilanh 13 hoan toan gidng nhau vé két cau.
Khéi lugng quy din bao gdm khdi luong gdi thi nghiém, cac tim
trung gian coi nhur dugc chia déu cho cac xilanh.

Mo hinh nghién ciru dong luc hoc

Trén co s¢ hé thong thuy luc tao tai thing dimg ciia thiét bi thi



nghiém gdi cAu 6.400 tan (hinh 1), két hop véi céc gia thiét nhu
trén,‘ chung t6i xay dung dugc mo hinh dong lyc hoc clia hé thong
truyén dong thuy lyc nhu hinh 4.

X Ft
X
Fr mg Fms‘

P2, A2 Y ¢Fql

Hinh 4. M6 hinh lwc tac dung lén gdi cau.

Trong do: F, 1a lyc phan hoi ctia gdi cau; N=mg la trong lugng
ban than gbi; F Ta lyc ma sat trong xilanh thuy lyc; F, la lyc quan
tinh; F'1a lyc nén kich thuy luc.

Méi quan h¢ gilra do dich chuyén cua con trugt van phan phéi
x, va tin hi¢u u cua van c6 thé duoc xé4c dinh boi phuong trinh sau:
2
S S (1)
s +26 0,5+ o,

O day, k,1ahé 56 vi trf con trugt van, o la tin s6 goc tu nhién
cua van, ¢ a hé s6 giam chén cua van, va s 1a todn i Laplace. Tin
hiéu di¢n thé u cita van phan phdi co 3 gia tri nhu sau: u=24 V véi
van hoat dong o vi tri bén trai (twong Gng hanh trinh di 1én cla
piston), u=0 véi van ¢ vi tri can bang (piston bi khoa), u=-24 V vé6i
van hoat dong 6 vi tri bén phai (hanh trinh di xudng cta piston).

Luu lugng chay qua van:

Gia st rang, van dugc sit dung 1a van ¢ d§ chom am (chicu dai
cra van 16n hon chi€u dai con trugt).

Luu luong O, va Q, qua ctra van khi d6 dich chuyén con trugt
van x <G (G - d6 chom cua van) dugc mo ta nhu sau:

2)
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@)

Luu lugng O, va O, qua cura van khi d¢ dich chuyén con trugt
van x >G dugc mo ta:

Q)

®)

Trong d6, w14 chidu rong khe ho cira luu thong cua van; C la
hé sb luu luong cua van; r 1a khoi luong rleng cua diu thiy hrc
0, va Q, tuong Ung la luu lugng duge cap vao hodc xa ra trong
khoang bén dudi va trén cua xilanh; P, va P, tuong tng 14 dp suat
khoang bén dudi va trén cla xilanh; P la ap suat nguon dau.

Phuong trinh lién tuc thé hién mdi quan hé giira 4p sudt va luu
lugng trong hai khoang xilanh:
,

Hpog-
570 ©6)
ZP Ax—0,

0 day, x 1a vi trf cta piston trong xilanh lyc; B, 1a m6 dun dan
hoi cia dau thay Iyc; A4, 4, twong mg. la di¢n tich hitu ich cla
piston; V,, V, tuong u'ng la thé tich chét long trong hai khoang
xylanh Vé. duqc xac dinh theo cong thirc:

=N+ 4x 0
Vy=Vyy+ A4, (L—x)
Trong do, L 1a hanh trinh cua piston; ¥, V,, twong tmg la thé
tich chét ciia hai khoang xylanh.

Chuyén dong cta piston ciing voi gbi cdu duge md ta bang
phuong trinh dp dung Dinh luat II Newton nhu sau:
Mi=F—-Mg—F (8)
Trong do, M la tong khdi luong cua piston va gbi cau; F la luc
phan hdi do gdi cau bi nén tao ra.
Luyc F trong phuong trinh (8) 14 luc tic dong do 4p sudt xilanh
tao ra va dugc tinh theo cong thuc:
F=RA ~PA,~F, ©)
0 day, F 1a lyc ma st trong xilanh thuy lyc, duge xac dinh

boi mo hinh ma sat theo X.B. Tran, W.H. Khaing, H. Endo, H.
Yanada [3]:

dZ O-OZ |v|
dr g(v,h)

(10)
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g(wh)=F +[(1=h)F,~F]Je "™ (n

F :00+01%+ [ +Tdvj (12)
dt dt

0] déy, zlado dich chuyén trung binh cua soi dan hoi lién két
giita hai bé mat tiép X, s, 14 do clmg cua soi dan hoi, s, lahé sb
ma sat vi nhdt, s, 1a h¢ 56 ma sat nhét, g(v, h) 1a ham Trlbeck F la
lyc ma st tinh, F 1a Iyc ma sat Coulomb, v_1a van toc Strlbeck n
la s6 mil anh huong dén d6 ddc ciia duong cong Tribeck, T'1a hing
56 thoi gian d6i voi dong luc hoc ma sat nhét, 4 1a do day mang
boi tron va dugc cho bai:

dh _

1
_ 13
dt T, (h h) (13)
T (v #0, h< h‘“)
T, =17, (v #0, h> h“) (14)
Ty (v = 0)
2
_ K, MA (M=) (15)
R
2
K, =(1- (16)

O day, h la th6ng sb do day mang boi tron & trang thai 6n
dinh; K, la hang sd ty 16 dbi voi do day mang boi tron; v, la van
toc ma trong do do day mang boi tron dugc thay doi; ¢ o L VAL
twong tmg 13 hang s6 thoi gian ddi v6i thoi ky tang toc, giam toc
va thoi gian nghi.

£ 2 a 2 S 2 a
Két qua mé phong va thao luan

Trén co s cac mo hinh toan hoc da xay dung ¢ trén, chiing toi
da st dung phan mém Matlab/SIMULINK 2016a dé giai bai toan.
Phuong phap giai s6 Dormand-Prince duoc sir dung trong mé
phong dé giai cac phuong trinh vi phan va tich phan. Véi cac thong
s0 str dung cho mé phong duoc cho nhu sau: C=0,009; W=8.10;
k=0,0096 m/V; V, =V, =0,008 m3 470, 1256 m’; A =0,045216
m3 =862 kg/m’; Vm cac thong 56 6n dmh cua lyc ma sat dugc cho
boi: F=850 N; F =180 N; v =0,0125 m/s; n=0,6; s,=320 Ns/m déi
chiéu véi van toc duong va F =435 N; F =105 N; v=0,015 m/s;
n=0,9; s,=350 Ns/m ddi voi chidu van toc am, chung t6i da tién
hanh chay mé phong véi ba géi khéc nhau (gia thiét khung thu tai
1 ctng tuyét doi).

Thi nghiém logi gbi OVM GPZ (2009)4SX-HTB

Nhém nghién ciru da tién hanh thi nghiém thue té dé x4c dinh
bién dang thyc té clia géi va chay chuong trinh xac dinh dugc bién
dang md phong (bang 1), tién hanh v& dd thi thé hién mdi twong quan
giita lyc - bién dang ¢ hai truong hop md phong va thyc té (hinh 5).

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(11) 11.2020

Bang 1. So sanh két qua thi nghiém mo phong va thuec té.

STT Luc nén Bién dang Bién dang md Sai s6
gbi (N) thye té (mm)  phong (mm) (%)
1 100.000 0,63 0,59 6,3
2 200.000 0,85 0,85 0,0
3 300.000 1,07 1,05 1,9
4 400.000 1,20 1,23 2,5
5 500.000 1,40 1,38 1,4
6 625.000 1,53 1,54 0,7
7 750.000 1,62 1,70 4,9
800.000
* u
700.000
600.000 - .
L # Thue te
500.000 A
é /
5 400.000 o
E 300.000 ] »
200.000 - .
EMO6 phong
100.000 s 4
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0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8
Bién dang (mm)

Hinh 5. Két qua mé phéng va thuec té.

Nhan xét: bang 1 cho thiy bién dang mo phong va bién dang
gbi do trong thuc té gin nhu twong dwong, vdi sai s trung binh
2,53%, chi ¢ vi tri 1 va 7 sai s 16n hon so v6i cée vi tri con lai. Do
thi bién dang ctia gbi cau trong md phong va ngoai thue té (hinh 5)
1a twong ddi gibng nhau. Pidu d6 cho thiy viéc lya chon md hinh
toan thyc hién mo phong 13 hoan toan phu hop va sat véi thuc té.

Thi nghi¢m logi goi chdu KAWAKIN

Nhém nghién ciru d tién hanh thi nghiém thuc t& dé x4c dinh
bién dang thyc té clia géi va chay chuong trinh xac dinh dugc bién
dang md phong (bang 2), tién hanh v& do thi thé hién moi twong
quan gira lyc - bién dang ¢ hai truong hgp mo phong va thuc té
(hinh 6).

Bang 2. So sanh két qua thi nghiém mé phong va thuec té.

STT Luc nén gbi Bién d?ng Bién dang mé  Sai s6
@) thue té (mm) phéng (mm) (%)
1 187.500 0,53 0,48 9,4
2 375.000 0,65 0,62 4,6
3 750.000 0,88 0,86 2,3
4 1.125.000 1,05 1,05 0,0
5 1.500.000 1,20 1,22 1,7
6 1.875.000 1,35 1,36 0,7
7 2.250.000 1,58 1,55 1,9
92
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Hinh 6. Két qua mé phéng va thuc té.

Nhan xét: bang 2 cho thay bién dang md phong va bién dang
gbi do trong thuc té gan nhu twong duong, véi sai s trung binh
2,94%, chi & vi tri 1 va 2 sai s6 16n hon so véi cac vi tri con lai. DO
thi bién dang ctia gdi cau trong md phong va ngoai thue té (hinh 6)
1 twong ddi gidng nhau. Didu do cho thiy viéc lya chon md hinh
toan thuc hién mo phong 1a hoan toan phi hop va sat voi thuc té.

Thi nghiém logi géi OVM GPZ(2009)2SX-PBD

Nhom nghién ctru d tién hanh thi nghiém dé x4c dinh bién
dang thyc té cua géi va chay chucmg trinh xac dinh duorc bién dang
m6 phong (bang 3), tién hanh v& do thi thé hién mdi tuong quan
giita lyc - bién dang ¢ hai truong hop md phong va thyc té (hinh 7).

Bang 3. So sanh két qua thi nghiém mé phéng va thuc té.

STT Luc nén Bién dang Bién dang mé Sai s6
gbi (N) thue té (mm) phéng (mm) (%)

1 50.000 0,29 0,28 3,4
2 100.000 0,40 0,41 2,5
3 150.000 0,50 0,51 2,0
4 200.000 0,58 0,60 34
5 250.000 0,66 0,67 1,5
6 312.500 0,78 0,75 38
7 375.000 0,89 0,83 6,7
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Hinh 7. Két qua mé phéng va thuc té.
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Nhan xét: bang 3 cho thay bién dang mo phong va bién
dang gbi do trong thyc t& gan nhu trong duong, vai sai s trung
binh 3,33%, chi ¢ vi tri 7 sai s6 16n hon so véi cac vi tri con
lai. D6 thi bién dang cua gdi cau trong md phong va ngoai thuc
té (hinh 7) 1a twong ddi giéng nhau. Didu d6 cho thiy viéc lya
chon mo hinh toan thuc hién mé phong 1a hoan toan phu hop
va sat voi thue té.

Qua viéc md phong qua trinh nén ctia ba gbi cu 6 trén, co
thé rat ra nhan xét chung nhu sau: viéc mo phong chinh xéac
hoat dong cua hé théng thuy lyc cua thiét bi thi nghiém géi cau
6.400 tin gitp chung ta c6 thé kiém sodt dwgc cac yéu té anh
huong dén két qua thi nghiém, c6 thé du doan dugc bién dang
ctia gbi cau khi chiu nén trong thi nghiém. Tir d6 nang cao do
chinh x4c ciia thiét bi thi nghiém. Trong nghién ctru nay, ching
t0i chua danh gia anh huong ciia cac thong sé khai thac, chinh
dicu d6 co thé gay ra sai s6 & mot vai diém do giita md phong
va thuc té. DPidu nay s& duge nhom tac gia 1am rd trong nghién
ctru thyc nghiém toi day.

Bai bao dd dwa ra mo hinh toan dé mo phong hoat dong
hé thong truyén dong thity luc tao tai thang ding cta thiét bi
thi nghiém gdi cau tai trong 6.400 tan c6 xét dén anh huong cia
ma sat. Két qua mo phong va thuc nghiém 13 twong d6i phu hop
v0i sai s6 trung binh 16n nhat 3,33%, chimg to mo hinh toan va
mo hinh ma sat dua ra 1a hop ly.

Nghién ctru da cho thiy, mdi quan hé giita phan luc ciia
gdi cau trong qué trinh nén 1a ham bac hai phy thudc vao do
ctng khang nén cua gdi cau va bién dang gbi cau trong qua
trinh nén thang dtng. Piéu do gitip chiing ta xay dung duoc d6
thi thé hién mdi quan hé lyc - bién dang, co thé du doan chinh
x4c bién dang thuc té cla géi cau va kiém soat, loai bo duoc
cac gia tri sai khac trong qua trinh thi nghiém nhim ting do
chinh xac cua két qua.

TAI LIEU THAM KHAO

[1] Bo Khoa hoc va Cong nghé (2014), TCVN 10269:2014 - Goi cdu kiéu chu
- Phurong phap thit.

[2] Bo Khoa hoc va Cong ngh¢ (2014), TCVN 10268:2014 - Goi cau kiéu chdu -
Yéu cdu kjf thudt.

[3] X.B. Tran, W.H. Khaing, H. Endo, H. Yanada (2014), “Effect of friction model

on simulation of hydraulic actuator, Proc IMechE Part 17, J. Systems and Control

Engineering, 228, pp.1-9.



s Khoa hoc Ky thuat va Céng nghé

Po lwong kiém tra bién dang chi tiét phay CNC
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Tém tit:

Vi sw phat trlen cua khoa hoc va cong nghé, do lu’(rng quang hoc dang dwgc quan tim va trng dung rong rai nhim
dap @ng yéu ciu do nhanh va glam thiéu cac sai s6 trong qua trinh do kiém. Bai bao dwa ra két qua so sanh giira hai
phmmg phap do (bang anh sang cAu tric va bang thiét bl CMM) cho cic chi tiét phay CNC. Két qua thu dwge cho
thay, c6 thé u’ng dung phwong phap do bang anh sang ciu triic d6i véi cac chi tiét phay CNC c6 hinh dang phirc tap
va giam thiéu dwgec thoi gian do kiém tra trong qua trinh gia cong.

Tir khda: anh sang ciu tric, do lwong 3D, ma hoa Gray.
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Using structured light to measure
and supervise the profile of part milled
by CNC machine
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Abstract:

With the development of science and technology, the
optical measurement technique is being interested
and widely applied to guarantee measuring speed and
minimise errors during the performance. The paper
presents a comparison between two methods: structured
light scanning and coordinate measuring machine
(CMM) for CNC milled parts. The result has shown that
the structured light scanning technique could be a good
application for checking the complex shape parts with
high measuring speed on the machining process.

Keywords: gray code patterns, structured light, 3D
scanning.
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Ciing voi sy phat trién cua cac nganh khoa hoc ky thudt, cong
ngh¢ gia cong cling phat trién manh mg, kéo theo do 1a cac phin
mém dugc ung dung vao qud trinh tu dong hoa san xudt va ldp rap.
Viéc g dung cdc mdy dleu khién s6 CNC (Computer Numerical
Control) va cac phan mém vao san xuat cho phép nang cao d¢
chinh xéc gia cong, tang hiéu qua kinh té va ning suat lao dong,
dong thoi rat -ngan dugce chu ky san Xuét. Vi vay, hién nay rat nhicu
nudc trén thé giéi da va dang tmg dung rong rii cic may cong cu
CNC vao san xudt co khi.

Theo phuong phap truyén thong, dé do bién dang va kiém tra
hinh dang hinh hoc cua céc chi tiét phay thuong st dung thude
cap, panme, dudng do... Phuong phap nay chi do dugc céc chi tiét
¢6 hinh dang don gian, ndng suat do va hidu qua cong viéc thip, do
chinh xac khong qua cao. Khi can do nhing chi tiét co hinh dang
phuec tap, yéu cau két qua do c6 do chinh xac cao thi phuong phdp
do truyen thong khong hop 1y do qua trinh thao tac kho khan, can
tao nhiu do g4 va duong do khac nhau trén mdi mot be mit cua
san pham, dan dén gia thanh do cao, khong hi¢u qua v& ning suat
va khong dap tmg dugc toc do san xuat ctia ddy truyén cong nghiép
CNC. Vi véy, can phai hudng dén cac phuong phap kiém tra voi
tdc do do nhanh hon, do dugc ca trong qua trinh dang gia cong ma
khong can thao chi tiét ra khoi méy.

V6i su phat trién cia khoa hoc k¥ thudt, viée img dung may
tinh dé xur 1 cac s6 lidu do s& don gian, nhanh va hiéu qua hon.
Thiét bi do bién dang chi tiét bang anh sang cau triic da phin nao
dap g duoc mot s6 yéu cau nhu: két qua do thu duge khong chi
¢d d chinh xac cao ma con c6 thé tién hanh dbi v6i nhitng phép
do ma ding phuong phap truyén thong khong thé thyc hién dugc,
nhu do dién tich bé mat chia ct timg phan hodc thé tich; ¢6 thé
kiém tra ngay trong quy trinh déi véi nhimg san phim dang duoc
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ché tao, san xuét hay lap rap; co kha ning thu dugc sb lugng khong
gii han céc s do tuyén tinh va phi tuyén ciia céc chi tiét co khi;
dir liéu do nhan duoc c6 thé dugce sir dung nhiéu lan, luu trit lau
dai, ¢6 thé sira doi bat cr luc nao va chu dong kiém soat qué trinh
do va thong sb do; cho phép thu duge mot dinh dang sb ¢ thé tich
hop vao cac hé thong khic nhau mét cach nhanh chéng.

Cong nghé do hién dang hing anh sang cau tric

Phuong phap do bién dang 3D sir dung 4nh sang cu tric dua
trén nguyén ly tam giac lugng trong quang hoc. Trong qua trinh
do céc dbi twong st dung anh sang cdu tric hinh anh thu dugc
chira thong tin chiéu cao thong qua sy bién thién vé pha so vdi van
chiéu mau, do d6 qué trinh xir Iy can tinh toan céc pha diéu bién
bang phan tich anh véi ki thut phan tich van chiéu nhu: bién doi
Fourier, phuong phdp dich pha, phuwong phép xac dinh khong gian
pha... Nguyén Iy thiét bi do bién dang 3D sir dung 4nh sang céu
tric duoc thé hién 6 hinh 1.

Bdi tugng do

MEU Anh chigu

=2

_F S

W&y vi tinh

Méy chigu

Hinh 1. So' d6 nguyén ly thiét bj do bién dang 3D bang anh sang
cau truac.

Dé xac dinh ghinh xac toa do ,thuc cua aéi tugng do, cac thibt bi
do can hi€u chuan g& bo phan bo pha nham dua ra toa d6 3D thuc
cua doi tugng do, dugc xac dinh thong qua 4 budc theo so do 1.

Chiéu van va chup Dung pha

Hiéu chun Phén tich van

anh vén chiéu tuyét dbi

So d6 1. So d6 khdi ki thudt do bién dang 3D béng phwong phap
chiéu mau van.

Hiéu chuan

Qui trinh hiéu chuén 13 budc bat bude voi tat ca cac thiét b do,
viéc hiéu chuan nhim xéc dinh duoc céc thong s6 ciia hé thong dé
xdy dyng ddm may diém do. Ngoii ra, phuong phép hiéu chudn
con cung cap do chinh xac cua thiét bi do va cac yeu t6 can diéu
chinh dé tang d6 chinh x4c khi do va phu hop véi ddi tuong do.
Phuong phép do bién dang 3D sir dung 4nh sang cu tric dya trén
nguyén ly tam giac luorng trong quang hoc. Viée xac dinh céc diém
do phu thudc vao vi tri diém ma hoa trén anh chiéu va diém anh
thu dugc trén cam bién cua camera. Dé xac dinh chinh xé4c toa do
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diém anh st dung mo hinh toan hoc cho camera va may chiéu st
dung mo hinh camera 10 nho c6 tinh dén quang sai ctiia h¢ thong
ong kinh quang hoc.

Quy ude hé toa do ¢ hinh 2: O© X© Z© 13 hé toa d camera,
O,uv Ia h¢ toa d§ cam bién anh, OXYZ 1a hé toa do vat Iy c6 thé
quy udc la hé toa do ban may khi dung ddm méy diém dé xay dung
mo hinh toan hoc cho camera ciing nhu méy chiéu. Khi d6 O©
vudng goc va di qua tim cam bién trén O,uv.

Truc quang

Hé toa d6 camera Hé toa d trai dat

Hinh 2. Quy wéc hé toa dd camera 16 nhé.

Mot diém P(xp Yy zp) trong truong camera dugc tao anh trém
cam bién P’ va duoc Xac dinh nhu sau:

Chuyén d6i hé toa do ngoai khong gian vao hé toa do camera
xac dinh dugc:

[x(C) <« _© ]

p;p’Z

» = R[xp,yp,zp] +T (1)

Trong d6: R, T 1a ma trén quay va ma trdn chuyén vi.

Anh ctia diém P trén cam bién anh 1a P’(u, v) khi d6 theo toa do
camera toa do P’ duoc xac dinh bai:
[0, —1] = |20 20 5 k)
p Vpr 2O 50 50
Nhu vay, khi biét dugce toa do diém anh trén cam bién anh va
cac noi thong so clia camera, co thé xac dinh toa do diém P trén
hé toa d§ camera. D¢ chuyén doi toa do diém quy udc trén camera
sang hé toa d0 may can xac dinh ma tran quay R va ma tran tinh
tien T. Viéc xac dinh cac dai lugng ciia ma tran dugc thyc hién
thong qua cac bude hi¢u chuan [1, 2].

Hau hét cac phuong phap hiéu chudn dugc nghién ciru nhim
xéc dinh cac thong sb hé thong cua camera va may chiéu ciing nhur
vi tri twong quan gitra chiing. Phuong phap hiéu chuén c6 thé hiéu
chuan riéng 1é camera, méy chiéu thong qua cac phuong phap hiéu
chuan hogc c6 thé xac dinh dong thoi ca hé thng.

Chiéu van va chup dnh van chiéu

DPugc xac dinh thong qua cum cam bién ctia thiét bi do thuong
1a hé thong chiéu sing miu va camera. Cac mau chiéu dugc thiét
ké rat da dang, phu thudc vao sy ma héa cuong d§ hodc phuong
phap tao anh chiéu va cach chiéu cic anh miu 1én ddi tuong do
[3-5].

Ngay nay, hdu hét cac hé thong do luong 3D tu dong st dung

cac thiét bi chiéu c6 sin nhu thiét bj chiéu vi guong k¥ thudt so
(DMD) hodc cong nghé man hinh tinh thé 1ong (CCD). Do vay,
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viéc thiét ké diéu khién cc mau chleu st dung mdy tinh cho phép
c6 thé tao ra cac dang mau chiéu rit da dang, phuong phap chiéu
don gian va c6 hiéu qua cao.

Phan tich vin

Hinh anh thu dwoc tir camera duoc luu trir vao mdy tinh dé xur
1y, thuat toan phan tich van anh huong dén toc do do, do phan giai
do, d6 chinh xac do. Phuong phap phén tich van c6 thé theo thoi
gian hodc khong gian, viéc ap dung phuong phap phén tich van
nao phy thuge vao dbi twong do. Mot s6 phuong phap phén tich
dung dé do bién dang 3D cua chi tiét nhu: bién doi Wavelet mot
chiéu va hai chiéu [6], khoa vong 13p pha [6], phuong phap bién
d6i Fourier [7], cac phuong phép dich pha [5].

Dung pha tuyét doi

Trong phuong phap dich pha, cac diém do dugc ma hoa bai cac
gié trj pha. Theo Iy thuyét thi gia trj pha dugc xac dinh va ¢6 phan
b6 lién tuc. Tuy nhién, thyc té anh pha bi gidi han boi mirc 4o xam,
nhiéu xuét hién trén anh, d6 bong... va céc diém khong xéc dinh
khi gia tri pha c6 budc nhay 16n hon 27 [8].

Khi st dung cac phuong phap phan tich van, gia tri pha xac
dinh dugc thuong bi gidi han trong khodng [-x; +n] do hau hét cac
gi4 tri pha duoc tinh qua ham arctan. Qué trinh g& pha dé xay dung
anh pha tuyét ddi 1a budc quan trong, quyét dinh do chinh xac cia
phép do sir dung phuong phap dich pha. C6 nhiéu phuong phdp go
pha dugc nghién ctru dya theo mot s6 thudt toan tién tién da dugc
phat trién nhu: giai thuat dya trén bién doi Fourier [7], giai thuét
g6 pha thoi gian [9], giai thudt phan tich tan s6 van [10].

Phuong phap g& pha thong thuong dya trén déc diém ciia
phuong phép phén tich van, héu hét cdc phuong phép g& pha dugce
nghién ctru phat trlen dya trén hé thong hodc ddi tugng do xac
dinh. Véi cac chi tiét co khi thuong c6 hinh dang phuc tap, da
dang vé dic diém bé mat, do d6 xudt hién nhiéu nhidu trén cic anh
pha, dé ting d6 chinh xéc g& pha can 4p dung céc bién phap g
pha két hop.

Diic diém chi tiét phay CNC

Cong nghé phay chiém khoang 75% cac phuong phap gia cong
diéu khién s. Cong ngh¢ phay CNC c6 kha nang gia cong rat da
dang va c6 thé phay dugc nhiéu bé mit co bién dang phirc tap:
gia cong mit phing, mat nghiéng, mat cau, banh rang... Nhimg
chi tiét dugc gia cong trén mdy CNC dam bao dugc nhimg yéu
cau nhu do bong, do chinh xdc vé kich thude cling nhu bién dang,
dap tng duoc yéu cau vé niang suit va chit luong san pham bo
kiém tra cac kich thudc, bién dang phtrc tap ciia céc chi tiét dugc
gia cong trén may CNC néu ding cac dung cu truyén thong nhu
thudc cap, panme. .. thi s& khong dam bao do chinh xac, toc do do
cham hodc do nhitg bé mat ¢6 cung 16i, 16m néu dimg dung cu
do la dudng, thi phai 1am céc dudng khac nhau véi cac bé mat do
khéc nhau, din dén gia thanh cao, thoi gian kiém tra chét luong san
pham s& dai va khong dap g duoc vai toc do san xudt cia cic
may hi¢n dai duoc diéu khién theo chuong trinh s.

Chinh vi vy cdn nghién ctru phuong phap do bién dang chi tiét
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bing phwong phap anh sang cau tric nhdm dam bao do chinh xac,
tdc do do nhanh, d& dang cho viéc ty dong hoa san xuét, tao diéu
kién cho qua trinh khai thac va ing dung vao quaé trinh san xuat.

£ 2 by 2 a
Ket qua va thao luan

Chiing t6i da thuc hién phép do cho cac chi tiét mau phay CNC
bang 2 phuong phap: do bing may CMM va do bang phuong phap
anh sang cu trac véi s6 1an do dugc 13p lai trong cung mot diéu
kién moi truong nhiét do phong 25°C, anh sang moi truong dugc
giam t6i da dé loai trir cac tham sb khong dam bao cho phép do.
Sau d6 tién hanh so sanh két qua do duoc giita hai phuong phap.

Chi tiét phay 56 1

Do chi tiét phay s6 1 ¢ céc kich thudc danh nghia a, b, c. Sau
qué trinh do, xtr Iy hinh anh thong qua phan mém va dung lai kich
thude dugc thé hién nhu hinh 3, 4, 5.

il
tllll:;n:;hll‘

Hinh 3. Chi tiét phay s6 1. Hinh 4. Phan mém xi Iy anh
ma anh sang cau truc.
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Hinh 5. Anh dam méy diém chi Hinh 6. Kt qua do kich thwéc
tiet phay so 1. a.
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Hinh 7. Két qua do kich thwéec  Hinh 8. Két qua do kich thwéc
b. c.

Hinh 6, 7, 8 1a két qua do céc kich thudc chi tiét bang phuong
phép 4nh sang cau triic. Tir bang s6 lidu thu duoc sau qué trinh do
cho két qua do thyc té ctia cac kich thudc a, b, ¢ 1an luot 14 19,411;
51,637; 64,652 mm twong tng v6i d§ phan tan kich thude 12 0,215;
0,271; 0,210 mm; sai s6 tuong doi 16n nhét 1a 1,22%.

Chi tiét phay s6 2

Hinh 9, 10, 11 1a hinh énh sau khi da dwgc do va xir Iy hinh
anh thong qua phan mém sau khi do cac kich thudc a, b, ¢ & chi
tiét phay s6 2.



Hinh 9. Chi tiét phay s6 2. Hinh 10. Phan mém x@ ly anh
ma anh sang cau truc.

—e—a=19647 (mm)

204 DG léch chudn (STD)
202
»
19,8
196
194
192

3 a4 s & 71 8 9 1
So lan do
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Hinh 13. Két qua do kich thwée  Hinh 14. Két qua do kich
b. thwoc c.

Hinh 12, 13, 14 1a két qua do thu dugc bing phuong phap do
anh sang cdu trac. Tir bang s6 liéu thu dugc sau qua trinh do cho
két qua do thyc té cua cac kich thudc a, b, ¢ lan lugt 1a 19,647;
46,033; 95,060 mm tuong ing vdi do phén tan kich thudc la 0,075;
0,334; 0,411 mm; sai s twong dbi 16n nhat thu dugc 1a 0,73%.

Chi tiét phay 56 3

Hinh 15, 16, 17 1a hinh anh sau khi da do va xur Iy hinh anh
thong qua phan mém ddi véi chi tiét phay s6 3.

Hinh 15. Chi tiét phay s6 3. Hinh 16. Ph&n mém xt Iy anh
ma anh sang cau truc.
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Hinh 18. Két qua do kich
thwérce a.

Hinh 17. Anh dam may diém chi
tiet phay so 3.
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——b=46,363 (o)

P 16ch chuan
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Hinh 19: Két qua do kich thwéc Hinh 20. Két qua do kich
b. thwéece c.

Hinh 18, 19, 20 14 két qua thu duoc bing phuong phap do 4nh
sang cau tric. Tl bang s6 liéu két qua do thue té ciia cac kich thudc
a, b, ¢ lan luot 13 19,447; 46,363; 94,577 mm tuong ung voi do
phan tan kich thudc la 0,075; 0,175; 0,072 mm; sai 36 twong adi
16n nhat thu duogc 1a 0,386%.

Chi tiét phay s6 4

Hinh anh do cac kich thudc a, b, ¢ ¢ chi tiét phay s6 4 sau khi
xu ly hinh dnh dugc thé hién trén hinh 21, 22, 23.

Hinh 22. Phan mém xt ly anh
ma anh sang cau truc.
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Hinh 23. Anh dam may diém
chi tiet phay so 4.

Hinh 24. Két qua do kich
thworce a.
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Hinh 25. Két qua do kich thwée  Hinh 26. Két qua do kich
b. thwérc c.

Hinh 24, 25, 26 cho thay két qua thu dugce bing phuong phap
do anh sang cdu tric. Tir bang s6 liéu két qua do thuc té ciia cac
kich thuéc a, b, ¢ 1an luot 1a 25,364: 19,735; 39,652 mm tuong ung
voi d§ phan tan kich thude 12 0,263; 0,209; 0,200 mm; sai sd tuong
déi 16n nhét thu duoc 1 0,629%.

Chi tiét phay s6 5

Hinh 27, 28, 29 14 hinh anh do c4c kich thudc a, b, ¢ ¢ chi tiét
phay s0 5 sau khi xur 1y hinh anh.
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Hinh 27. Chi tiét phay sé 5. Hinh 28. Phan mém xi ly anh ma
anh sang cau truc.
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Hinh 29. Anh dam may Hinh 30. Két qua do kich thwéc a.
diém chi tiét phay s6 5.
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Hinh 31. Két qua do kich Hinh 32. K&t qua do kich thwéc c.
thwéc b.

Hinh 30, 31, 32 1a két qua thu duoc bing phwong phap do 4nh
sang cu trac. Tir bang s6 liéu két qua do thyc té ciia cac kich thudce
a, b, ¢ 1an lugt 12 149,599; 49,520; 8,349 mm tuong ung voi do
phan tan kich thude 1a 0,173; 0,223; 0,163 mm; sai s twong ddi
16n nhét thu duoc 13 0,297%.

Két luan

Qua két qua do céc chi tiét phay CNC bang anh sang cdu tric
cho thdy cac sb liéu do bién dang cua chi tiét phay gan ding véi

TAP CHI
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két qua do bang may CMM. Thong qua bang s6 liu do giita hai
phuong phap, két qua sai s6 twong ddi 1on nhét 1a 1,22%, nhur vay
viée do kich thudc chi tiét bing anh sang cdu trac dam bao két
qué do kich thude 14 tin cdy. Vi vdy co thé st dung phuong phap
do bing 4nh sang cau tric do kiém tra bién dang cac chi tiét phay
CNC ngay trong qué trinh gia cong nhim giam thiéu thoi gian gia
cdng va céc sai léch khi théo lap.
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Tém tit:

Duorc chit phéng xa *F-Choline (18F -FCH) dugc sir dung trong chup xa hinh PET, PET/CT chén do4n ung thu tuyén
tién liét (PC) va ung thu biéu mé té bao gan (HCC). Hién tai, dwoc chit phéng xa nay chwa cé mit tai Viét Nam do
thoi gian ban ra vit ly cia Flo-18 chi 1a 110 phit nén dugc chit phong xa ¥F-FCH khong thé nhap khiu tir nwéec
ngoai. Lua chon duy nhat dé cé dwge chat nay phuc vu cho nghlen ciru lam sang va chan don bénh tai Viét Nam
1a ty san xuét trong nuwée. Muc dich ctia nghién ciru 1 diéu ché dwoc chit phéng xa *F-FCH dat tiéu chuin Duoc
dién chiu Au 2017 (EuPh2017). Phu’o’ng phap diéu ché ®F-FCH dwoc thuc hién trén thiét bi tong hop diéu khién ty
dong. Két qua thue nghiém da khang dinh dugec thoi gian tong hop 1 mé F-FCH la 402 phiit. Hi¢u suit tong hop
trung binh dat 15£5%. D9 tinh khiét héa phéong xa dat >99,9%, dap ng yéu ciu ciia Dugc dién EuPh2017 vé thude

dung cho ghi hinh PET, PET/CT.

Tir khéa: "*F-Choline, '*F-FCH, PET/CT, ung thu biéu mé té bao gan, ung thw tuyén tién liét.

Chi sé phin logi: 2.6

Pat van de

Choline 13 mot chit dinh dudng quan trong twong tu nhu
céc vitamin B va thuong hay dugc xép chung vao trong mot nhom
voi nhau, dugc coi nhu 1a thanh vién clia phiic hgp vitamin B
(vitamin B-complex). Choline gitip duy tri chirc ning céc té bao
cia ndo, déng vai trd quan trong dbi voi su phat trién toan dién
va hoat dong cua ndo bo. Nghién ctru cho thay, moi té bao déu
st dung choline aé tong hop phospholipid - thanh phan thiét yeu
trong tit ca cac mang té bao [1 1. bac biét, dbi voi té bao khdi u
¢ toc do phat trién nhanh s& hap thu choline cao dé dap tmg doi
hoi ting sinh mang té bao. D6 1a co s khoa hoc dé do tim va dinh
hinh khdi u ciia dugc chat choline gén hat nhan phong xa. Choline
gén hat nhan Flo-18 buc xa positron 1a 18-Fluoromethylcholine
("F-Choline, '*F-FCH) di duoc sir dung & chau Au cho ghi hinh
buc xa positron (Positron Emission Tomography/Computed
Tomography - PET, PET/CT) chan doan bénh ung thu tuyén tién
liét (PC) va ung thu biéu mo t& bao gan (HCC) [2, 3]. Tir nam
2001, dugc chit phong xa "F-FCH duoc san xuat bing céc thiét
bi thwong mai, diéu khién tw dong véi thoi gian tong hop 1 mé tir
30-50 phut, hiéu suét tong hop trong khoang 5-40%, do tinh khiét
héa phong xa ciia 'SF-FCH dat >95% [4-7]. Tuy nhién, dugc chat
8E-FCH chua c6 mat tai Vi¢t Nam do thoi gian ban rd cua nd chi la
110 phut. Sau khoang thoi gian trén, '®F-FCH ty phan ra con 50%
hoat do ban dau nén khong thé nhap khau. Lya chon duy nhat dé
c6 duoc duoc chat ndy 13 tw san xuat trong nudc. Nghién clru nay
dugc thyc hién nhdm didu ché dugc chét phong xa "®F-FCH trén

“Tac gia lién hé: Email: viquang.vie@gmail.com
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thiét bi diéu khién tu dong C30ASModule [8]. Viéc diéu ché thanh
cong "8F-FCH s& tao thém cong cu tién tién, hiru hiéu cho nghién
ctru bénh, chan doén sém, theo ddi, danh gia két qua diéu tri va
kiém sodt tai phat cc bénh 1y lién quan dén ung thu, dic biét 1a cac
bénh PC va HCC tai Viét Nam.

Nguyén liéu va phuong phap nghién ciiu
Nguyén li¢u

Hoa chat va nguyén vat lidu dé tong hop tu dong F-FCH
gdm: bd hoa chét - K623TM (Choline Reagent Kit), bd nguyén
liéu - K628TM (Choline Cassette) va H,"*0 ham lwong *0 >98%
(Hing ABX). Hoa chat chuan dé kiém tra cht luong "*F-FCH
gdm: Dibromomethane (DBM), Dimethylethanolamine (DMEA),
Choline Chloride, Acetonitrile, Ethanol, Dimethyl Sulforxide,
Naphthalene-2-sulfonic acid va Phosphoric acid ¢6 do tinh khiét
HPLC (Hang ABX).

Thiét bi ding cho tong hop tu dong '“F-FCH gdm: may
gia toc Cyclotron 30 MeV (Hing IBA); may tong hop tu dong
C30ASModule; robot chia liéu don Theodorico; hé théng ghi do,
canh bao biic xa ADM (Hang Canberra) va cac Hotcell (Hang
Comercer).

Céc may kiém tra chat lugng 'SF-FCH gom: sic ky long cao ap
HPLC 1200; séc ky khi GC6850, Agilent; sic ky ban méng TLC
va hé do Gabi half life time (Hang Raytest).
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Abstract:

BF-Choline (**F-FCH) radiopharmaceutical is used in
PET, PET/CT scans to diagnose prostate cancer (PC)
and hepatocellular carcinoma (HCC). Currently, this
radiopharmaceutical is not available in Vietnam. Because
the physical half-life of Flo-18 is only 110 minutes then
BF-FCH radiopharmaceutical cannot be imported
from abroad. Therefore, the only option to have this
radiopharmaceutical for clinical research and diagnosis
is domestically produced. The purpose of the research
is to prepare F-FCH to meet the 2017 European
Pharmacopoeia standards (EuPh2017). The method of
preparing *F-FCH is carried out on an automatically
controlled radiochemical synthesis module. The
experimental results confirm that the total time of the
synthesis of an ®F-FCH batch is 40+2 min. Synthesis
yield is 15+£5% after decay correction. Radiochemical
purity is more than 99.9% that meets the requirements
of EuPh2017 for PET radiopharmaceutical.

Keywords:  'F-Choline, "F-FCH,
carcinoma, PET/CT, prostate cancer.

Classification number: 2.6

hepatocellular

Phwong phdp nghién ciru

Nguyén 1y tong hop duoc chit phong xa SF-FCH [4-7] gdm
cac budc sau:

Tao ra hat nhan phong xa Flo-18: bén bia 2 ml H,*0 bﬁng
chum proton nang lugng 18 MeV, cudong d6 38-40 pA tao ra Flo-
18 theo phdn ung sau:

1808 + Ipl N 18F9 + IIlo

Piéu ché hop chét trung gian Fluorobromomethane (FBM):
FBM dugc tao thanh tir phan ung gitta Dibromomethane (DBM)
voi Flo-18:

CH,Br, + '*F — CH,Br'*F + Br

TAP CHI
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Diéu ché F-FCH: "*F-FCH dugc tao thanh tir phan tmg FBM
voi tien chat DMEA dugc tam trén cot hap phu dung méi khong
phan cuc, ki nude - C18Cartridge:

FBM + DMEA — ""F-FCH

Tinh ché '*F-FCH: thuc hién tach '*F-FCH khoi cac chat phan
tmg FBM va DMEA trén c¢t trao d6i cation CarboxyMethyl - CM
cartridge.

Thuc nghiém

Téng hop ty dong duge chét phong xa 18FW-FCH duoc thyc hién
trén thiét bi C30ASModule (so' do di€u khién nhu hinh 1) thong
qua di€u khién dong/md 19 van (bang 1).

o

Hinh 1. Giao dién diéu khién may C30ASModule téng hop tw dong
BF-FCH.

Bang 1. Ma tran diéu khién 19 van trén may C30ASModule.

Vo VI V2 V3 V4 VS Ve V7 V8 V9 VIO VI VI2 VI3 Vi4 VIS Ve VIT VI8

BL OB I20B B3 BB BB BB BB 13 13 13 OF OF OFF

B B 2B BB B3 B BB B3 B3 B3 13 13 OF ON OF OF

B 2B 1208 1B B3 B3 B BB B3 1B B B3 13 ON OF ON OfF

B4 B 2B B 2B B B BB B BB B 13 13 OF ON OF OF

B % 1203 B B 2B B 1B B B3 12 B 13 ON OF ON OF

B 23 1223 B 1212 B3 B 1B B 13 12 23 13 ON OF OF OfF

BB 123 B 1B BB L B B3 12 B 13 ON OF OF OF

B 2B 0B B 11N BB 1B B 12 B 12 OF OF OF OF

Tu V1-V15 1a ky hi¢u ctia cac van 3 ctra; V16-V19 1a cac van
1 cua. Tu B1-B8 la ky hiéu cac budc téng hop thyc hié¢n 1an luot tir
1 dén 8. Ky hiéu: 13 1a cira van thir 1 thong véi cira van thi 3; 23
la cra van thu 2 thong véi ctra van thir 3; 12 13 ctra van thir 1 thong
v6i cira van thir 2. Ky hi¢u ON la trang thai mo khoa van 1 chiéu;
OFF la trang thai dong khoa van 1 chiéu.

- Budce (B1): hép thu Flo-18 1én ¢t trao ddi anion ammoni
bic 4 (quaternary methyl ammonium - QMA), thu hoi nude giau
oxy-18:

Flo-18 tao thanh tir phan tmg '*O(p,n)'*F khi ban bia (target) 2
ml nude giau oxy-18 boi dong proton dugc gia the dén nang lugng
18 MeV, mat do dong 30-40 pA. Qué trinh bin bia két thuc, Flo-18



duoc chuyén vao binh chira trung gian. Dung dich nay dugc day
qua cot QMA vao binh thu hoi qua cac van V1, V2, V3, V4, V5
va V19 mo thong voi bom chan khong tao ap sudt Am trong binh
thu hoi (B1, bang 1). Ton 4m Flo-18 bi hap thu trén cot QMA. Cac
ion duong va nudc giau oxy-18 di tu do qua cot QMA vao binh
thu hoi.

- B2: rira giai Flo-18 tir c6t QMA chuyén vao binh phan tmg;

Dung dich rtra giai Flo-18 1a Kriptofix K222 pha trong
Acetonitril dugc déy qua cdt QMA qua cac van VI, V2, V3, V4
va V17 thong v6i bom chan khong tao ap sut 4m trong binh phan
ung (B2, bang 1). Két thuc B2, dung dich chtra Flo-18, Kriptofix
K222, Acetonitril va mot it nuéc giau oxy-18 dugc chuyén vao
binh phan ing. Vi Flo ¢6 d§ am dién 16n nén sy c6 mét clia nude s¢
lam giam do linh dong cua ion Flo-18, din dén giam hiéu suét flo
hoa DBM va h¢ qua la giam hi¢u sut tong hop 'SF-FCH. Kriptofix
gy cho bénh nhén ngimg tho va co gidt, vi vy can phai tach duoi
hét nudc va Kriptofix trong binh phan g,

Hiéu suat hfip thu Flo-18 trén cot QMA dugc xac dinh theo
cong thuc:

Y uptake (%) =100 x (A_absorp - A_elut)/A_absorp (1)

Trong do: A_absorp la hoat do phong xa tai QMA khi két thuc Bl
(mCi), A_elut 1a hoat d§ phong xa tai QMA khi két thuc B2 (mCi).

- B3: 1am khan Flo-18 trong binh phan Gng:

Néng nhiét do binh phan tmg 1én 110£1°C dé dam bao nudc,
Kriptofix, Acetonitril bi bay hoi va day ra khoi binh phan tmg nho
dong khi Héli thoi qua van V18; dong thoi van V16 mo tao ap suat
am trong binh chira thai va céc van tir V6 dén V15 mo thong cira
1-3 (B3, bang 1). Qua trinh lam khan kéo dai trong 3 phut.

- B4: diéu ché hop chét trung gian FBM (dang khi):

Giam nhiét do binh phan tmg dén 95+1°C, tao 4p suét Am trong
binh phan ung khi m¢ van V17 thong véi bom chan khong; dung
dich DBM chay vao binh phan tmg qua van V4, V5; ngit bom
chan khong, dong van V17 va V6 thong ctra 2-3 (B4, bang 1), gilr
5 pht.

- B5: diéu ché SF-FCH:

Giam nhiét d6 binh phan tmg dén 40+1°C, day khi FBM va
hon hop tir binh phan tmg qua 6 cot gdm 4 cot hap phu Silica ndi
tiép, 1 cot C18 da tim DMEA va 1 ¢ot CM. O nhiét do 40+1°C
cac chat khong bay hoi nhu Kriptofix, Natricarbonat ¢ lai binh
phén tmg. Céc chit DBM (bp=97°C), Acetonitril (bp=82°C) b bay
hoi mot phﬁn va bi gitt lai trén 4 cot Silica. Trong khi d6, FBM
(bp=9°C) ¢ dang khi bi gifr trén cot C18 va phan tng voi DMEA
tao ra "*F-FCH.

- B6: tinh ché '*F-FCH:

Déy 10 ml Ethanol qua cot C18 va ¢ot CM vao binh thai qua
cac van tr V8 dén V15, V16 noi thong bom hut chan khong, tao
ap suat am trong binh théi (B6, bang 1). Ethanol day toan b cdc
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chét ¢ trén cot C18 1a FBM, DMEA va '*F-FCH sang cot trao doi
cation CM. Tai ddy, chi '*F-FCH mang dién tich duong bi gitt lai
trén cot, cac chat FBM, DMEA va Ethanol di ty do vao binh thai.

- B7: rira Ethanol, tinh ché *F-FCH:

Pay 10 ml nudc cit qua cot C18 va CM dé rira Ethanol dinh
udt trén hai cot qua cac van tir V9 dén V15 va van V16 ndi thong
bom chan khong, tao ap sudt am trong binh thai (B7, bang 1). Két
thiic budc 7, trén cot CM chi con duy nhat 1 chat 1a 'SF-FCH.

- BS: giai hap thu'*F-FCH trén cot CM thu san pham cubi cing:

Dung dich giai hap thy'*F-FCH 13 5 ml NaCl 0,9% vo tring
duoc déy vao c¢dt CM qua cac van V12 dén V15 va mang loc 0,22
um, r6i vao binh chita sin pham, két thic qué trinh tong hop tu
dong dugc chit phong xa '*F-FCH.

Két qua va thao luan
Téng hop tw djpng “F-FCH

Qué trinh tong hop dugc ghi do lién tuc bing cac cam bién
nhiét do va cam bién phong xa. Cac so liéu ghi nhén dugc biéu
dien dang do6 thi trén hinh 2.

Budc 1 va 2 ctia qua trinh tong hop *F-FCH dién ra ¢ nhiét do
thuong (25-30°C). Két qua cho thdy, hoat d6 phong xa tai QMA
trong budc 1 c6 dang xung tang nhanh tir 0 dén 231,75 mCi (hinh
3a) va giam nhanh xudng con 14,95 mCi trong budc 2 (hinh 3b)
(thoi gian luu mdi bude 1a 2 phut). Higu suat hip thu Flo-18 trén
QMA ciia 3 mé tong hop '*F-FCH duoc trinh bay ¢ bang 2. Két qua
& bang 2 cho thay, hiéu suat hap thu Flo-18 trén c6t QMA cao nhat
dat 93,5% (theo phuong trinh 1).

HE THONG TONG HOP F18 - FCH

GRAPH TEMP

Hinh 2. Biéu dd nhiét do va hoat do trong qua trinh téng hop tw
dong "®F-FCH.

HE THONG TONG HOP F18 - FCH HE THONG TONG HOP FI$ - FCH
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Hinh 3. Giao dién diéu khién cua bwéc 1 va bwéc 2.
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Bang 2. Hiéu suat hap thu °F trén QMA.

Mé A_absorp (mCi) A_elut (mCi) Y_uptake (%)
1 230,74 29,05 87,41

2 231,75 14,95 93,5

3 305,44 29,23 90,43

Hiéu suét hép thu 90+3

'F trung binh

Budc 3 véi nhiét do 110+2°C, hoat d phong xa giam din theo
phén 1 ty nhién, thoi gian luu 8 phit. Bude 4 voi nhiét ¢ 95+2°C,
hoat d9 phong xa giam dan theo phan ra ty nhién, thoi gian luu
9 phit. Budc 5 v6i nhiét dd 40+2°C, hoat do phong xa giam dan
theo phan 12 ty nhién tir 200 mCi, thoi gian luu 16 phut. Budce 6,
7, 8 v6i nhiét dd 40+2°C, hoat d6 phong xa giam dot ngdt dén gia
tri phong khoang 45-50 mCi, thoi gian luu 3 phat. Cuoi cting voi
5 ml dung dich san pham 8F-FCH dugc chuyén sang Hotcell chia
liéu don. Tai ddy tong hoat do phong xa cua san pham duoc xéc
dinh (hinh 4).

Hinh 4. Hoat d6 cua "8F-FCH tai Hocell chia liéu don.

Hiéu suét tong hop SF-FCH dugc tinh nhu sau:

Hiéu suét tong hop chua cin chinh phan rd duoc tinh theo cong
thuc:

Y nondecay (%) = 100 x (A _fch/37)/(A_absorp x Y_
uptake/100) 2
trong d6: A_fch 1a hoat do ctia san phim cudi ciing khi két thiic
B8 (MBq).

Hiéu sudt tong hop da can chinh phan rd dugc tinh theo cong
thuc:

Y correct(%)=100x (A _fch/37)/[(A_absorpxY_uptake/100)
X (1/2)0109,77] (3)
trong d6: t 1a thoi gian tong hop 1 mé (phut).

Hiéu suat tong hop 'SF-FCH cta 3 mé duoc trinh bay trong
bang 3.

Bang 3. Hiéu suét tdng hop **F-FCH clia 3 me.

Mé A absorp Y uptake A feh t, thoi gian tong Y nondecay Y_correct
(mCi) (%) (MBg)  hop (phit (%) (%)

1 230,74 8741 2508 40 336 433

2 81,75 935 1550.68 38 19,34 2459

3 30544 90,43 126598 42 1239 16,15

Higu suit tong hop “F-FCH trung binh 11,70 15,02
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Két qua cho thiy, hiéu suétvt(;)ng hop trung binh dat 15+5%, san
pham cuoi cung dat tiéu chuén cia Dugc dién EuPh2017. Két qua
nay dugc danh gia twong tu cac nghién ciru da cong bo trude do
[4-7].

Kiém tra chit lwong sin phim *F-FCH

Chit lugng ctia san pham "“F-FCH phai dugc kiém nghiém
nhim dam bao cac chi tiéu doi hoi ciia dugc dién dé dugc cp phép
st dung trong thyc tién 1dm sang. Pinh danh, d9 tinh khiét hoa
phong xa va do tinh khiét hoa hoc cua dugc chét phong xa '*F-FCH
duoc kiém nghiém trén hé sic ky long cao ap (HPLC), sic ky ban
mong (TLC) va sic ky khi (GC). Két qua dugc trinh bay trén cac
hinh 5, 6, 7 va 8.

dignpich

Bhut

Hinh 5. Phé sac ky HPLC ctia mau chuan gém Saline, DMEA va
Choline.

909 xung/phit

0.00 ' AT 10000 ' 15000 T pnGt

Hinh 6. Phé sac ky HPLC ctia mau dwoc chat phong xa ®F-FCH.

Két qua xéc dinh thoi gian luu dinh danh trén HPLC Agilent
1200 béng detector khuc xa cua cac cht chuén: Saline 14 7,05+0,7
phut; DMEA 1a 11,18+1,2 phat va Choline 1a 12,50+1,3 phut
(hinh 5). Nhu vy phd dinh danh ciia "SF-FCH trén HPLC Agilent
1200 phai ¢6 thoi gian lwu trong khoang 13-14 phat. Pho sac ky
HPLC hinh 6 chi ¢6 1 dinh phong xa duy nht voi thoi gian luu 13
13,67 phut. Chimg to rang mau do c6 1 chat phong xa duy nhét la
8F-Choline va c6 o tinh khiét hoa phong xa 1a ~100%, 'F~ 0%
va khong co chat phong xa khac.

wod wungfphit

.I L1 [ 1] | |

=0 ey o [ Ty 130

Hinh 7. Phé sac ky TLC cua "*F-FCH.

ia ‘mm
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Hinh 8. Phé sic ky GC cua "F-FCH.

Theo tiéu chuén ciia Dugc dién EuPh2017 thi 'F-FCH c6 thoi
gian luu dinh danh trén TLC ndm trong khoang 30-80 mm. Pho
TLC (hinh 7) chi ra ring, mau "SF-FCH chi ¢6 1 dinh phong xa
nam & 79,7 mm. Chimg t6 mau do chi chira duy nhét 1 chat phong
xa 1a 8F-FCH va c6 9 tinh khiét hoa phong xa 1a ~100%, *F~0%
va khong ¢6 chat phong xa khac.

Két qua so sanh thoi gian luu ciia mau chuén va mau “F-FCH
chi ra ring, dung dich san pham "SF-FCH chi c6 4 thanh phan dung
moi 1a DMEA véi thoi gian luu 16,05 phit; DBM la 24,13 phut;
Acetonitrile 1a 4,06 phut va Ethanol 3,28 phut (hinh 8). Ham lugng
ciia cac dung moi trong san phdm cudi cing cua 3 mé duoc trinh
bay trong bang 4.

Bang 4. Chat lwong clia *F-FCH theo EuPh2017.

TT  Chi tiéu Chit lwgng theo EuPh2017  Dat dwgc (n=3)

| Cam quan Trong subt, khong mau Trong subt, khong mau
(Appearance)
Dinh danh Gamma counter xac dinh T,,=111£3 phut, Gabi

2 (Identification) dinh nang lugng photon 511 half life time

KeV; T ,=105-115 phut
3 pH 4,5-8,5 dung gidy chi thi pH  6,5+0,1 pH mét
4  DMEA <100 pg/ml 6010 pg/ml, GC
5 DBM <10 pg/ml 6+2 pg/ml, GC
6 Kriptofix <220 pg/ml <220 pg/ml, TLC
7 Acetonitrile <400 pg/ml <10 pg/ml, GC
8 Ethanol <5.000 pg/ml <4.000 pg/ml, GC
9 18F <5% 0%, HPLC va TLC
10 Tinh khiét hoa >95% >99,9%, HPLC va TLC
phong xa

Két qua kiém nghiém chi ra rang, chit luong cua san pham
BF-FCH dap tmg céc chi tiéu doi hoi cua Duoc dién EuPh2017
(European Pharmacopoeia 2017, Radiopharmaceutical Preparation
2017,1V-733, 734), dat yéu cau sir dung trong ghi hinh PET, PET/
CT chan doan bénh.

Choline dugc gan hat nhan Flo-18 1a 18-Fluoromethylcholine
("*F-Choline, "*F-FCH), ddy la dugc chat quan trong dugc sir dung
cho ghi hinh PET, PET/CT nham chan doan bénh. Nghién ctu
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trinh bay két qua diéu ché SF-FCH sir dung hé thiét bi tong hop
hoa xa tw dong C30ASModule. Két qua cho thiy, thoi gian tong
hop 1 mé 'SF-FCH 1a 4042 phut, hidu suét tong hop da can chinh
phan 3 phong xa 1a 15+5%. Chét luong '*F-FCH dat cac chi tiéu
doi hoi cua Duoc dién EuPh2017 d6i voi dugce chat phong xa dung
cho ghi hinh PET, PET/CT chén doan bénh. Viéc diéu ché thanh
cong F-FCH mo ra trién vong tao thém cong cu tién tién, hitu
hiéu cho cac bac sy nghién ctiru bénh, chin doan sém, theo doi,
danh gia két qua diéu tri va kiém soat tai phat cac bénh 1y co ty
16 tir vong cao lién quan dén ung thu, dic biét 1a PC va HCC tai
Viét Nam.

LO1 CAM ON

Nghién ctru 13 két qua ciia dé tai “Nghién ciru didu ché duoc
chat phong xa 18 F-Choline sir dung trong chup PET/CT chéan
doan ung thu tuyén tién liét” thudc Chuong trinh khoa hoc va cong
nghé trong diém cdp québc gia giai doan 2016-2020 “Nghién ctru
(g dung va phét trién cong nghé ning luong”, ma s6 KC05/16-
20. Nhom tac gia xin tran trong cam on Ban Chu nhi¢ém Chuong
trinh KC05/16-20 di trg gitip rat hiéu qua dé chiing toi hoan thanh
nghién ctru ndy.
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Anh hwong cua phy gia dan dién graphite dén kha ning
dién hap phu NaCl ciia di€n cwc carbon hoat tinh
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Tom tit:

Trong nghién ciru nay, nhém tac gia ché tao hé dién cuwc composite xop tir carbon hoat tinh bién tinh (modified
activated carbon - m-AC) va graphite img dung lam vét liéu dién cuc cho thiét bi khir min theo cong ngh¢ dién dung
khir ion (Capacitive Deionization, CDI). Vit liéu AC cé nguf)n goc tir than gao dira Viét Nam dworc xir 1y va bién tinh
v6i HNO, gitp ting d§ xop va dién tich bé mat. Chit dén dién graphlte da dwoc thém vao trong thanh phan cia
composne véi muc dich 1am ting do din dién ciia dién cuc comp0s1te, dan dén ting kha nang dién hap phu muoi cia
vat liéu. Cac két qua phéan tich dién héa cho thay, qua trinh hap phu mudi ciia cac dién cuc composite dién ra theo co
ché dién dung. Gi4 tri dién dung riéng ciia vat liéu dién cuc composite dat 100,8 F/g véi sw c6 mit ciia 10% graphite.
Dung lwrgng hip phu mudi ciia hé dién cwe composite dat 9,01 mg/g & thé ap 1,2 V trong dung dich NaCl 2000 ppm.

Pién cue composite m-AC-graphite cho thy tiém ning ing dung trong linh vire khir méin theo cong nghé CDI.

Tir khéa: carbon hoat tinh, composite, cong nghé dién dung khir ion (CDI), dién hap phu, graphite.

Chi sé phén loai: 2.7

Gidi thiéu

Ngay nay, nhu cau st dung nudc ngot clia con ngudi ngdy cang
tang do sy phat trién cta cac nganh nong nghiép, cong nghiép va
su gia ting dan s6. Nhung muc nude bién dang cao do sy nong lén
toan cau kéo theo d6 13 sy xam nhap man, cing v6i sy 6 nhiém
ngudn nude dang béo dong tir cac hoat dong cua con ngudi ngay
cang 1am suy giam manh cac ngudn nude ngot von di rat it oi trén
trai dat. Khtr man nude bién tir lau da dugc dp dung dé san xuit
nude ngot phu hop voi cac tiéu chuan nude sinh hoat va tudi tiéu
cho céc khu vuc khan hiém nude. Vi vay, viéc nghién ctru, phat
trién céc cong nghé khir min méi dang nhan duoc sy quan tam
cua cac nha khoa hoc. Hién nay, cac cong ngh¢ khir mén pho bién
duoc sir dung gdm chung cat nudc, tham thau nguoc RO (reverse
osmosis) va di¢n tham tach ED (Electrodialysis) [1, 2]. Tuy nhién,
nhuogc diém 16n nhét cta cac cong nghé trén 1a chi phi van hanh va
bao dudng cao, tidu ton nhiéu ning luong. C6ng ngh¢ dién dung
khur ion CDI (Capacmve Deionization) vdi cac uu dlem ndi troi
nhu khong yéu cau hoa chét trong qua trinh khur mubi va cé kha
ning tai s dung nhiéu lan, khong yéu cau bom cao ap hay luong
dién nang tiéu thy 1on do do tiet kiém nang lugng, giam chi phi van
hanh, nén rat dugc quan tam. Thiét bi CDI hoat dong theo nguyén
Iy tach céc ion Na*, CI- tir qua trinh hap phu tinh dién khi dién cuc
tiép xuc tryuc tiép voi nude, thay vi tach nude ra khoi hdn hop ban
déu nhu cac cong nghe chung cat hay RO. Mot trong nhimg yéu
cau co ban trong viéc phat trién cong nghé CDI la tao ra vat li¢u
xdp ¢6 dung lugng hép phu cao va gia thanh ré [3, 4].

Carbon hoat tinh (Actived carbon - AC) lam loai vat liéu gdm

“Tdc gia lién hé: Email: Ivhai@hcmus.edu.vn,; ptnam@itt.vast.vn
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chu yéu la nguyén t6 carbon ¢ dang vo dinh hinh, thuong duge xt
1y d€ c6 nhiing 16 rong bé, thé tich nho dé ting dién tich bé mit cho
hép phu hodc phan tng hoa hoc. Dién tich bé mat neng cua AC
khoang tir 500 dén 2500 m¥/g. AC c6 kha ning hap phu tot véi cac
chat khi, chat 16ng, cic phan tir hitu co, hon nita lai khong c6 doc
tinh, do d6 AC duoc ng dung rong rai trong loc khi, loc nude, xt
ly chat thai, tinh ché quing vang, chiét kim loai va tmg dung trong
y t& nhu st dung trong mit na phong doc va khau trang.

Vi nhiéu tinh nang ndi bat, AC duoc st dung lam nguyén li¢u
chinh trong ché tao c4c dién cyc dién hoa c6 kha nang dién hap phu
mubi [5-11]. Nam 1966, Caudle va cong sy 1dn dau tién da sir dung
dién cyc tir AC trong hé théng khir nuée man [12]. Dé cai thién kha
ning dan dién ciing nhu ning cao kha nang hap phu mudi cua dién
cuc AC, cac nha khoa hoc da tién hanh phoi tron AC véi mot so loai
carbon khac c6 d6 dan dién cao hon nhu acetylene black (than den),
than chi graphite, dng nano carbon (carbon nanotubes), graphene. ..
Trong s6 céc loai carbon néu trén thi graphite 1a mot trong nhimg
vit liéu dan dién hiéu qua nhét duoc st dung rf)ng rai trong cac thiét
bi luu trit ndng lugng nhu p1n SO cap hay pin sac Li-ion do c6 d¢
dan cao (2x10° S/m) va gia thanh thap [13-15]. Ngoai ra, graphite
con duge sir dung lam dién cyc gop dong trong hé théng CDI do
¢o tinh tro v6i moi truong nudc mudi. Hon nita, viéc phdi tron
graphite con céi thién do dan dién ciia vat liéu, din dén tang kha
ning dién hép phu mudi trén vé& mat AC.

Trong nghién clru nay, ching t0i ché tao dién cuc comp051te
AC-graphite trén co s& phdi tron AC ¢6 ngudn gde tir géo dira tai
tinh Tra Vinh va than chi graphite. Dién cuc AC-graphite s€ duoc
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Abstract:

In this research, the porous composite electrode based on
activated carbon and graphite was fabricated to apply as
the electrode for desalination by Capacitive deionization
technology (CDI). Activated carbon (AC) was derived
from Vietnam coconut shell charcoal which was modified
with HNO, to increase its porosity and surface area.
Graphite conductor was added to increase the electrical
conductivity of the composite electrodes leading to the
increased salt adsorption capacity of the material. The
electrochemical analysis results showed that the salt
adsorption process of the composite electrodes followed
the capacitance mechanism. The specific capacitance
value of the composite electrode materials reached
100.8 F/g in the presence of a 10% graphite. The salt
adsorption capacity of the composite electrode system
reached 9.01 mg/g at the applied potential of 1.2 V in a
2000 ppm NaCl solution. The study exhibited that m-AC-
graphite composite electrodes are potential materials for
desalination by CDI technology.

Keywords: activated carbon, Capacitive deionization
technology (CDI), composite, electrosorption, graphite.

Classification number: 2.7

nghién ctru cac tinh chat héa 1y cling nhu dién hoa dé danh gia kha
nang hap phu dién héa muoi NaCl.
Thuc nghiém

Qud trinh tién xit Iy va bién tinh AC

AC thuong mai cua Cong ty Trabaco (Viét Nam) la nguyén
liéu c6 nguon gdc tir gao dira, chira nhiéu kim loai va céc tap chit
tan trong nude cling nhu trong cac dung moi hitu co khac. Do do,

AC phai duoc tién xir Iy voi cac dung mdi nhu nude, ethanol va
aceton dé loai bo cdc thanh phan tap chat trudc khi thuc hién cac
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qué trinh ché tao dién cuc.

Trudc tién, 5 g than AC duge ngam trong hon hop nuée cat hai
lan va ethanol (Chemsolea Viét Nam) voi ty 18 1:1 theo thé tich
trong 3 gio va két hop siéu m 30 phat mdi gio dé loai cac thanh
phan hoa tan trong nude. AC sau khi ngam duoc loc 4p suét thap
va tlep tuc ngam trong acetone (ChemsolVina, Viét Nam) trong 24
gio d€ loai bo cdc thanh phan tan trong dung moi hitu co. Sau do,
AC dugc loc ap suét thap, say chan khong ¢ 140°C qua dém. Tiép
theo, AC tiép tuc dugc ngm trong dung dich HCI 1 M trong 16
gidr dé loai bo cac thanh phan kim loai. Cu01 cung, san phim sau
ngam duogc loc dp sudt thap, rira voi nude cét hai lan dén pH trung
tinh va siy kho & 140°C trong chan khong qua dém. Quy trinh tién
xtt Iy AC dugc chi tiét trong hinh 1.

1. Rira trong ethanol/nuéc cat (1:1)trong3h
2. Siéu 4m 30 phiit moi gio AC a4 logi tap chét
tan frong nwéc

AC

3.Loc 4p suat thap

4. Ngimtrong aceton24h
5. Siéu am 30 phit

6.Loc 4p suit thap

7. 84y 140°C qua dém

8.Ngimtrong HCI 1 M, 16 h
9. Siéu am 30 phut AC da loai tap chat tan

AC sach trong dung mbi hiru co

10.Loc 4p suit lhgp
11. Say 140°C qua dém

Hinh 1. Quy trinh tién xt ly AC.

Sau qué trinh tién xu ly, AC dugce bién tinh voi dung dich
HNO, 7% aé tang do x0p ciing nhu cac nhom chire trén bé mat. AC
sau qua trinh tién xir 1y duoc dun hoan luu véi dung dich HNO, 7%
trong 8 gio. Sau qua trinh dun hoan luu, than duge loc rira nhleu
1an voi nude cat va siy ¢ 120°C trong 2 gio thu duogc AC bién tinh
(m-AC).

Ché tgo di¢n cwc m-AC-graphite

AC sau khi bién tinh dugc phdi tron véi graphite (MTI, USA)
theo ty 1¢ khdi lugng cuia graphite so voi m-AC lan luot 1a 1,5
va 10%. H¢ chat ket dinh st dyng trong nghién ctru nay gom
poly(vinyl-alcol) (PVA, Sigma Aldrich, USA) va chit dong rén
glutamic alhydride (GA, Slgma Aldrich, USA), ty 1€ GA st dung
1a 5% theo khi lugng so voi PVA. Ty I¢ thanh phan ran so véi chat
ket dinh 1a 9:1. Céc thanh phin AC, graphite, PVA va GA dugc
phoi tron theo khdi Iuwgng cho ¢ bang 1 hon hop dugc bo sung 10
gram nugce cat hai 1an. Hé duoc khuay tron bang may dong hoa véi
toc do 1200 vong/phut va gia nhiét ¢ 50°C trong 2 gio sao cho hé
keo dién cuc df”)ng nhat. Hé dién cuc m-AC-graphite dugc ché tao
bing phuong phép gat st dung doctor-blade véi do day 200 um
trén nén graphite va gidi han dién tich lam viéc 1x1 cm? (Mineral
Seal Corporation, USA). Mang dién cyc sau d6 dugc sdy chan
khong ¢ 100°C qua dém. Khdi lrong mang dién cuc dugce xéac dinh
dura vao khéi luong dién cuc trude va sau khi pha mang.

Bang 1. Khéi lwong clia cac thanh phan trong hé dién cwc AC-
graphite.

Méiu m-AC (g) Graphite (g) PVA(g) GA (g)

100% m-AC 4,5000 0,0000 0,4375 0,0625

1% graphite 4,4550 0,0450 0,4375 0,0625

5% graphite 4,2750 0,2250 0,4375 0,0625

10% graphite 4,0500 0,4500 0,4375 0,0625
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Ddnh gia cac tinh chit héa Iy ciia dién cuwc AC-graphite

Céc nhom chire dic trung ciia vt liéu AC trude va sau khi bién
tinh va vét liéu dién cuc compos1te duoc phén tich bing phuong
phap quang phd hong ngoai bién ddi Fourier (Fourier Transform
Infrared - FT-IR) trén thiét bi VERTEX 70 (Brucker, Germany).
Hinh thai hoc bé mit cua vat liéu duoc phan tich bé’mg phuong
phap hién vi dién tr quét (Scanning Electron Microscope - SEM)
trén thiét bi JSM-6510LV (JOEL, Japan) & 15 kV. Dién tich bé mat
va kich thudc 16 xOp ciia than AC trude va sau khi bién tinh dugc
danh gia bang phuong phap phén tich hip phu khi N, ¢ nhi¢t do
77 K bing thiét bi TriStar 11-3000 analyzer (Mlcromerltlcs USA).

Cac tinh chét dién hoa cua dién cuc duge khao sat trén hé ba
dién cyc: dién cuc lam viéc 1a dién cuc composite m-AC-graphite,
dién cuc so sanh Ag/AgCl (KCI 3,5 M) va dién cuc dbi Pt trong
dung dich dién ly NaCl 2000 ppm, str dung thiét bi BASi® Epsilon
EW-4960 (BASi®, USA). Phuong phap quét thé vong tuan hoan
dugc thuc hién trong khoang di¢n thé tir -1 V dén +1 V (vs. Ag/
AgCl), toc do quét thé 20 mV/s. Gia tri dién dung riéng dugc tinh
tir duong cong CV duge xac dinh dya vao phuong trinh (1).

Area
2xvxmxAE

~ Trong do, Area la dién tich hinh hoc cta duong cong CV, v la
toc do quét the (V/s), m 1a khoi luong V(?lt' liéu composite trén dién
cuc 1am vige (g) va 4E 1a khodng quét the (V).

Cop =

1

Phuong phap 4p thé c¢d dinh (Chronoamperometry) duoc thuc
hién voi thé dp dat 1,2 V va 0 V (vs. Ag/AgCl) trong thoi gian 900
gidy. Do hap phu mudi (salt adsorption capacity, SAC) dugc xac
dinh dya vao phuong trinh (2).

f[rft x ﬂi’\a([

x 107
F' X mactive

SAC (mgfg) = (2)

Trong do, I 1a cuong d¢ dong dién cua qua trinh ap thé tai 1,2
V; F 14 hang s6 Faraday (96485 C/mol); m__ 1a khoi luong vat
liéu composite trén dién cuc lam vige va M o la khéi lugng mol

cua NaCl (58 g/mol).

active

Két qua va thao luan
Diic trung ciia AC va AC bién tinh

Phd FT-IR ctia AC trudc va sau bién tinh (hinh 2) cho thdy, dao
dong tai 3435 cm! dac trung cho dao dong clia nhém hydroxyl
(-OH) trén bé mat ctia than hoat tinh. Céc pic hép phu tai 2920 cm!,
2852 cm! trong mau AC-HNO; dugc quy cho sy dao dong cua céc
nhom -CH,, -CH,, -CH sau khi phan (mg m¢ vong xay ra tr qua
trinh oxy hoa AC [16]. Ving 1500-1750 cm bao gdm nhiéu dai
hép phu chdng 1én nhau tap trung & 1631cm™ va 1585 cm!. Pinh
1630 cm™! duoc quy két cho dao dong cia nhom carbonyl lién hop
va dao dong bién dang ciia C=C trong vong thom. Véi miu m-AC,
cac dai dao dong nho trong khoang s song tir 1000 dén 1500 cm!
c6 thé xem 1a sur xuét hién cac nhom -OH hay -COOH dic trung
boi dao dong bién dang ctia C=0 tai 1120 cm' [17]. Ngodi ra, trén
pho FT-IR con xuat hién pic & s6 song 1585 cm! va 1384 cm diic
trung cho dao dong bién dang ctia nhom -NO, [18]. Tur két qua IR
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cho thdy qua trinh hoat hoa vét lidu voi HNO, da tao ra cac nhom
chire ¢6 chira oxy trén bé mat, dan den sur phan tan tot hon cua
m-AC trong dung méi ciing nhu trén nén PVA.

AC

D truyén qua (a.u)

3435
4000 3500 3000 2500 2000 1500 1000 500
S6 séng (cm-1)

Hinh 2. Phé FT-IR mau AC trwéc va sau khi bién tinh véi HNO.,.

Puong cong hip phu - giai hap khi N, va phan b kich thude
hat ciia AC trudc va sau khi bién tinh voi HNO, (hmh 3) kha
twong dong va dic trung cho vat liéu c6 kich thuorc vi mao quéan
(microporous). Dién tich bé mit tinh theo BET ciia AC trudc va
sau bién tinh c6 gid tri lan lugt 1a 951 va 1002 m¥g. Diéu nay cho
thy, qua trinh tien xir Iy va bién tinh véi HNO, ngoai loai bo cac
tap chat con gitip ting dién tich bé mit cua AC. chh thudr 16 xop
ctia AC trude va sau khi bién tinh khong ¢6 sy thay doi dang ke,
kich thudc 16 xdp trung binh dat 1,62 A.

w
b3
2

0,5 ——AC

—a—AC
4 m-AC

*—m-AC

0,4

.
2003

L 02

>
= 0,1

Thé tich hdp phu (cm¥g, STP)

0,0

0 2'0 4'0 6'0 8'0 160 liﬂ
Kich thuée mao quéan (nm)

0 02 04 06
Ap suit twong ddi (P/P,)

08 1,0

Hinh 3. Dwong cong hap phu - giai hap va phan bo kich thwéc
mao quan ctia AC trwéc va sau khi biéen tinh trong méi trwong
khi N,.

Ché tao dién cuc AC-graphite

Vit lidu than hoat tinh AC sau khi bién tinh duge ché tao thanh
céc dién cyc v6i graphite va chat két dinh PVA-GA véi ty 1¢ phdi
tron duogc thé hién ¢ bang 1. Phd FT-IR ctia ba dién cuc composite
m-AC-graphite & 3 ty 18 phdi tron khac nhau (hinh 4) cho thy pic
hép phu & 3434 cm’! dac trung cho dao dong ciia nhom hydroxyl
(-OH) trén bé mit cua than hoat tinh va nhom -OH trong PVA.
Céc pic hap phu 62920 cm! va 2852 cm! dic trung cho dao dong
cua nhom CH -CH,, va -CH [19]. Dao dong bién dang ctia C=0
tai 1090 cm’! Va dao dong nho ¢ khoang s6 song 1330-1420 cm
c6 thé 1a sy xuét hién cac nhom -OH. Pinh hip phu ¢ 1570 cm’!
dugc cho 1a dao dong clia nhom carbonyl lién hop va dao dong
bién dang ciia C=C. Nhu vdy, dién cyc duoc tao thanh van giit
nguyén dugc cadc nhom chuc chira oxy quan trong, gitip tdng kha
nang tham udt ciing nhu hap phu céc ion trong qué trinh dién hap
phu mudi.

Anh SEM ciia m-AC va composite m-AC/graphite/PVA-GA
voi ham Iugng khac nhau cua chat dan dién graphite duoc thé hién
trén hinh 5. Nhu dugc quan sat trén anh SEM, m-AC va graphite



da dugc két ndi voi nhau boi chét két dinh PVA-GA. Anh SEM
cling cho thay dién cuc composi’te ché tao dugc co6 bé mat xop, no
hira hen s€ 1am tang kha nang hap phu cta dién cuc.

1% graphit
5% graphit
10% graphit

e 0

9 truyén qua (%

0,861

4000 35'00 30‘00 25‘00 20‘00 15‘00 10’00 51‘)0 6

sé song (em)
Hinh 4. Phé FT-IR clia ba mau dién cwe véi thanh phan graphite
1, 5va 10%.

Hinh 5. Anh SEM cia (A) m-AC va composite dwoc ché tao véi
ham Ilwgng khac nhau cua graphite: (B) 1% graphite; (C) 5%
graphite va (D) 10% graphite.

Nghién cieu tinh chit di¢n héa va khd ning hip phu muéi

Trong qué trinh dién hip phu mudi trén bé mit dién cuyc, gia tri
dién dung riéng 1a mot thong sb quan trong dé danh gia kha ning
tao 16p dién tich kép trén bé mat dién cuc. Gid tri dién dung riéng
cuia cac hé dién cuc duge danh gia thong qua phuong phap quét thé
vong tuan hoan trong dung dich dién ly NaCl 2000 ppm. Dudng
cong CV cia cac mau dién cyc (hinh 6) cho thiy qué trinh dién hip
phu dién ra theo co ché dién dung, nghia 1 cac ion di chuyén dén
bé mat dién cuc trai déu, hép phu lén bé mat dién cuc va tich dién
ma khong co qua trinh trao di dién tir. Két qua nay phi hop véi cac
nghién ctu trude day vé kha nang hép phu cua vat li¢u than hoat
tinh. Ngoai ra, cdu tric graphite 1a dang 16p véi khoang cach céc
16p 16n, cac ion c6 kha nang dan xen vao gitta cac 16p cua graphite
trong qua trinh dién hap phu. Tuy nhién, quan st trén duong cong
CV, ching t6i nhén thdy viéc bo sung graphite khong lam anh
hudng dén tinh chét dién hip phu theo co ché dién dung ciia AC.

— = = 1% graphite
5% graphite
—-—- 10% graphite

-1',0 —o',s —0‘,6 -0',4 -o‘,z 010 0:2 0:4 016 0:8 1.0
E (V vs. Ag/AgCl)
Hinh 6. Bwéng cong CV cua céac hé dién cwe trong dung dich
dién ly NaCl 2000 ppm véi toc do quét the 20 mV/s.
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Khoa hoc Ky thuat va Céng nghé

Két qua dién dung riéng cla cac hé dién cyc tinh tir duong
cong CV theo phuong trinh (1) dwgc cho trong bang 2. Nhan théy,
qué trinh bién tinh bé mat AC di cai thién dugc dién dung ciia AC,
dién dung cua hé dién cuc AC bién tinh dat gia tri 39,8 F/g. Ngoai
ra, khi bo sung thanh phan graphite co d¢ dan dién cao ciing gop
phﬁn tang dién dung cua h¢ dién cuc. Gia tri dién dung riéng trung
binh (tinh cho nim mau) clia hé dién cuc m-AC/graphite 1, 5 va
10% lan luot 13 31,3, 98,6 va 100,8 F/g. Nhu vy graphite dong vai
tro 14 cht ting cuong dién dung boi kha ning dan dién tot, ting
cuong tich dién ¢ ving thé am va khong lam thay doi co ché tich
dién cua AC.

Bang 2. Gia tri dién dung riéng ctia cac hé dién cwc khao sat.

Miu Pién dung riéng trung binh (F/g)
100% AC-HNO, 19,9
1% graphite 31,3
5% graphite 98,6
10% graphite 100,8

Ngoai gi4 tri dién dung riéng, gia tri o hip phu mubi 1a thong
s6 quan trong dé danh gia hiéu qua hip phu mudi cta cac hé dién
cuc. Cac hé dién cuc dugc nghién ctru kha nang dién hap phu - giai
hép ion trong dung dich dién ly NaCl 2000 ppm trong diéu kién ap
thé lién tuc 1,2 V vai thoi gian 900 gidy (qué trinh dién hap phu ion
16n bé mat dién cuc), sau do dao chiéu véi dién thé 0 V trong 900
gidy (qua trinh giai hap ion ra khoi bé mat dién cyc). Hinh 7 1a d6
thi dién ha”ip phu - gidi hép ion cua di¢n cuc 1% graphite. Khi di¢n
cuc duge ap thé 1,2 V, cac ion Na* va CI di chuyén vé cac dién
cuc tich dién trai ddu va héip phu tai bé mit dién cuc. Qua trinh hﬁp
phu dién ra di kém véi sy sut gidm ctia cuong d dong dién (qua
trinh tich dién). Khi cuong do dong dién tiém can 0 chung to qua
trinh dién hap phu dién ra bio hoa. Sau 6, tién hanh dao thé tai
dién thé 0 V, cac ion tich dién trén bé mat dién cuc s& dugc giai
phong di kém véi qua trinh phong dién. Khi qua trinh phong dién
dat gia tri tiém cén 0 chiing t6 cac ion da dugc giai hép hoan toan
khoi bé mit dién cyc.

Gidi hdp

©
T 0,001
£
%000 |
=
rg -0,001
(&3

-0,002 4 Hép phu

T T T T T T T T T
] 200 400 600 300 1000 1200 1400 1600 1300
Thdi gian (s)

Hinh 7. D4 thi dién hap phu - giai hap cua dién cwe 1% graphite.

Hinh 8 biéu dién mdi quan hé cua cuong do dong dién theo
thoi gian cta cac hé dién cuc composite trong moi truong dién ly
NaCl 2000 ppm tai dién thé ap dt 1,2 V. Khi ap thé 1,2 V vao cac
dién cuc, cac dién cuc dat gia tri I cyc dai lan lugt 4,67 mA (1%
graphite), 4,65 mA (5% graphlte) va 4,42 mA (10% graphite). Cac
dién cuc déu c6 sy suy giam dién thé nhanh trong khodng 50 gidy
d4u tién, tuy nhién, dién cuc composite voi ham luong graphite 5
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va 10% c6 sy suy giam dién thé cham hon so véi dién cuc chira 1%
graphite. Két qua nay phu hop véi céc gia tri dién dung riéng tinh
tir duong cong CV, cho thdy kha ning tich dién cao cua dién cuc
c6 phu gia graphite Sau 400 gidy, cdc dién cyc dat gia tri cuong
do dong tiém cén 0 (dudi 0,5 mA), cho thay qué trinh hip phu dat
gan gia tri bao hoa. Dong thoi, hiéu sudt Coulomb cua qua trinh
hap phu - gidi hap cua ion trén bé mat dién cuc duge xac dinh dua
trén ty s cua dién lugng tich dién va phong dién cua dién cuc. Ca
ba dién cuc déu co gia tri hiéu suat Coulomb dat gia tri g?m 100%,
cho thdy céc qué trinh hdp phu - giai hip cua ion dién ra thuan
nghich hoan toan.

0,005 4

0,004
Z
=
5 0,003 |
3
o
L]
‘g 0,002
3 1% Graphite
] 5% Graphite
0,001 10% Graphite|
0,000 T T T T T T 4 ! L
o 100 200 300 400 500 600 700 300 200
Thai gian (s)

Hinh 8. D6 thj so sanh qua trinh dién hap phu cac hé dién cwc
trong dung dich dién ly NaCl 2000 ppm tai the ap dat 1,2 V.

11l

1% graphite 5% graphite 10% graphite

10 4

- =N ®
L L L

D§ hip phu mudi (mg/g)
~

=
4

Hinh 9. D6 hap phu muéi (mg/g) cta céc dién cwc composite AC-
graphite.

Do hip phu mudi duoc tinh toan dya vao do thi bién doi d(‘)ng
theo thoi gian theo phuong trinh (2) cho gia tri do hép phy mubi
trung binh (tinh cho nim mau) ctia ba mau dién cuc dat gia tri lan
luot 7,08 mg/g (1% graphite), 8,35 mg/g (5% graphite) va 9,01
mg/g (10% graphite). Két qua nay (hinh 9) cho théy, st cO mat
cua graphite khong chi lam tang dién dung cua hé dién cuc, ma
con lam tang kha nang dién h?ip phu mudi trén bé mit dién cuc
do graphite co thé lam tang d9 dan dién cua dién cyc. Gié tri dung
lugng hép phu mudi trong nghién ciru nay kha tuong dong voi
nghién cuu cua J. Kim va cong su véi nguén carbon hoat tinh tir
v tréu (8,09 mg/g) [20] va cao hon nghién ctru cia Wang va cong
su [21] (4,4 mg/g).

bién cuc composite cho h¢ khir mdn theo cong ngh¢ CDI da
dugc ché tao thanh cong tir carbon hoat tinh, graphite va chat két
dinh PVA bang phuong phap duc bun. Viée bd sung thanh phan
graphite vao h¢ dién cuc composite m-AC-graphite da lam ting
dién dung riéng cta hé dién cyc va ting kha nang hap phu cac ion
trén bé mat. Hé dién cuc v6i 10% graphite cho két qua t6t vé gia tri
dién dung riéng ciing nhu d6 hap thu mudi dat 9,01 mg/g.
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Ung dung dich chiét yén sao vao serum chong ldo héa

Bui Thi Hanh', Trinh Thi Hong Van2, Lé Thi Hong Van', Poan Thi Hiép", Nguyén Thi My Oanh?, Nguyén Thi Thanh Nguyét®
1Céng ty C6 phan nude giai khat Sanest Khanh Hoa
2Céng ty TNHH Nha nwée MTV Yén sao Khanh Hoa
3Céng ty C6 phan nude gidi khat Yén sao Khanh Hoa
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Tom tit:

Nghién ctru danh gia khi ning chdng oxy héa ciia dich chiét yén sao va miu serum bé sung dich chiét yén sio, dong
thoi xac dinh ndng dé dich chiét yén sao toi wu dé b6 sung vao serum chéng lio héa. Dich chiét yén sao (1%) thuy
phan biang enzyme bromelain ¢é kha nang khir goc tw do DPPH (SC) 1a 82,5+2,5% va tong ning luc khir 1a 5,24+0,5
mg axit ascorbic/ml dich. Kha ning chong oxy ho ciia cic miu serum chong lao hoa ty 1¢ thuén véi ndng do dich
chiét yén sao bo sung va dich chiét yén sao anh hwéng khong dang ké dén pH ciia cAc miu serum nay. Cac nong do
dich chiét yén sao dwoc bd sung vao serum chong lio héa dwoc thir nghiém 1a 5, 10, 15 va 20%, san phim nay sau
d6 dwoge danh gia cac chi tiéu cam quan, sy bién dbi cia pH, céc chi tiéu vi sinh va nhiét do bio quin. Két qua cho
thiy, ndng d9 toi wu ciia dich chiét yén sao dugc bd sung vao serum chéng ldo héa 1a 10% va sén pham 6n dinh khi
bao quén & 25+2 va 40+2°C sau 3 thang nghién ciru. Do do, ndng dd dich chiét yén sao dwgc Iwa chon cho cic nghién

ciru siu hon dé phat trién san pham serum chong a0 hoa 1a 10%.

Tir khéa: dich chiét yén sio, kha ning khir goc tw do DPPH, serum chdng ldo hoéa, tong niing lwe Khir.

Chi s6 phén loai: 2.11

Dat van de

Yén sao dugc biét dén la mot thyc pham giau hoat tinh sinh
hoc, co thanh phan dinh dudng chinh 1a carbohydrate, protein,
glycoprotein va cac nguyén t6 vi luong can thiét nhw canxi, natri,
magie, kém, mangan, sit... [1] va thuong dugc ding dé boi bo
sttc khoe, ting cuong mién dich... Ngay nay, v6i sy phét trién ciia
khoa hoc va cong nghé, cac nha khoa hoc da phat hién ra nhiéu
hoat tinh sinh hoc ctia yén s40, ma ndi bt 1 hoat tinh chéng oXy
hoa. Theo nghién ciru cua cac nha khoa hoc Malaysia [2], hoat
tinh chdng oxy hoa ciia yén sao dugc giai thich boi sy co mat
clia céc axit amin ¢6 kha ning chong oxy hoa cao nhu cysteine,
methionine, histidine, tryptophan, lysine. Pac biét, dich chiét yén
sao sau khi thuy phan c6 hoat tinh oxy hoa tang Ién so vdi dich
chiét ty nhién, do trong qué trinh thity phan dé cat ngéin cac mach
peptide thanh cac peptide c6 mach ngan hon va céc axit amin ¢6
hoat tinh. Khi nghién ctru thu nhan dich chiét yén sao thiy phan
tir t6 loai chim yén hang (derodramus fuciphagus germani) sinh
trudng tai cac dao thuc bo bién Khanh Hoa, nhom céc nha nghién
ciru Viét Nam ciing ¢6 két qua twong tw va con phat hi¢n thém
thanh phan glutathionine trong trong to chim yén Khanh Hoa [3].
Trong nghién ctru cua Chooi Ling Lim va cs (2015) [4] da ching
minh rang dich chiét tir yen sao co kha nang chong oxy hoa va co
tic dung bao vé chéng lai sy 130 héa do tia tir ngoai gly ra trong
t& bao biéu mo simg. Chinh vi Iy do trén, dich chiét yén sao c thé
str dung nhu mot hop chat c6 kha ning chdng oxy hoa dé bo sung
trong cac san phdm my pham.

Da la mét trong nhiing b phan 16n nhit cta co thé, nhu tt
ca cac by phan khac, da cling trdi qua qua trinh 130 hoa. Co hai
qua trinh l3o héa chinh 1a n6i tai va ngoai sinh. Lao hoa ndi tai 1a

“Tdc gia lién hé: Email: doanthihiep1986@gmail.com
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qua trinh ty nhién (chiu anh huong cua yéu t0 di truyén, mét cin
bing oxy héa, 130 héa té bao...), trong khi do, 1ao hoa ngoai sinh
lién quan den thc dong bén ngoai nhur anh ning mat troi, 6 nhiém,
ché d6 an uong. .. [5]. Qua trinh 130 hoa 1am mong biéu bi, thodi
héa collagen va t& bao keratinocytes khong dién hinh, giam san
xuét collagen, do d6 lam giam do dan hoi cua da, dan dén dat
gdy nguyén bao soi va hinh thanh nép nhin [6]. Day la tinh trang
khong thé thay doi khi tudi tac ngay cang cao va moi trudng song
6 nhiém. Viy lam thé nao dé han ché tinh trang 130 hoa, kéo dai
thanh xuan luén 13 cau hoi dwgc nhidu ngudi quan tim. Rat nhiéu
hudng gidi quyét dugc dua ra, trong d6 st dung my pham, dic
biét [a my phe‘im c6 nguyén li¢u ty nhién dugc dai da sd nguoi tiéu
dung Iya chon.

Serum con goi la huyét thanh hodc tinh chit la mot h5n
hop dang long 6 chire nang dudng da chuyén sau. Serum chira rat
nhiéu dudng chat vai cac phan tir cyc nho c6 kha nang thim thau
sau vao biéu bi, trung bi va ha bi dé nuoi dudng da tir g [7, 8]. Vi
vy, chc nguyén lidu khi bd sung vao serum phai dam bao c6 hoat
tinh cao va khong anh huéng dén pH san pham. Dé dinh huéng cho
viéc ung dung dich chiét yén sao vao viéc phat trién céc dong san
pham my pham trong khudn kho dé tai "Xay dyng quy trinh san
xut san pham my pham tir dich chiét yen sao Khanh Hoa", chling
t6i nghién ctru sir dung dich chiét yén sao vao serum chong lao
héa voi myc dich dua ra ty 18 dich chiét yén sao sir dung phii hop.

Vét liéu va phuong phap nghién ciiu
Vit li¢u nghién ciru

Yé'n’ sdo: do Cong ty TNHH Nha nudc MTV yén sao Khanh Hoa
cung cap. Yén sao da duoc loai bo tap chat va lam kho dén do am
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Application of bird’s nest
extract to anti-aging serum
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Abstract:

This study assessed the antioxidant capacity of bird’s nest
extract, the serum that was added bird’s nest extract and
determined the appropriate ratio of bird’s nest extract in
the anti-aging serum. 1% bird’s nest extract hydrolyzed
by bromelain showed the ability to reduce DPPH (SC)
radical scavenging and total oxidant activities were
82.5+2.5% and 5.24+0.5 mg AA/ml extract, respectively.
The antioxidant in anti-aging serum was proportional
to the additional bird’s nest extract concentration and
the bird’s nest extract content did not significantly affect
the pH of this serum. The tested concentrations of bird’s
nest extract supplemented to the anti-aging serum were
5, 10, 15, and 20%, the product was then evaluated
sensory, assessed the change of pH, microbiological
criteria and storage temperature. The results showed
that the optimum concentration of bird’s nest extract
added to anti-aging serum was 10% and the product was
stable when stored at 25+2 and 40+2°C after 3 months of
research. Therefore, the selected concentration of bird’s
nest extract was 10% for further studies to develop anti-
aging serum product.

Keywords: anti-aging serum, Bird’s nest extract, DPPH
free radical scavenging activity, total oxidant activity.

Classification number: 2.11

|
<10%, bao quan & nhiét do phong trong sudt qua trinh nghién ctru.

Chudn bi dich chiét yén sao: dich chiét yén sao dugc chudn
bi theo phuong phép ciia Trvong Hai Bang va cs (2017) [9]. T6
yén dugc ngam trong nudc cat vai ty 18 1/100 (w/v) trong 30 phut.
Sau d6, hon hop dugc gia nhiét & 100°C trong 1h. Lam ngudi hon
hop dén 50°C, b6 sung 0,5% enzyme bromelain, thiy phan & 60°C
trong 3h. Bat hoat enzyme & 95°C trong 15 phut, lam nguéi dén
nhiét @9 phong, ly tim, thu dich chiét. Dich chiét dugc bao quan &
4°C dé tiép tuc nghién ciru.

Cong thirc serum nghién ciru: serum duge thyc hién theo cong
thirc cia Smriti Ojha va cs (2019) [6] véi mot s6 diéu chinh cho
pht hop, cu thé trong bang 1.
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Bang 1. Cong thirc serum nén va serum chéng lao hoa bd sung
dich chiét yén sao.

Cong thirc nghién ciru (%)

Pha  Thanh phén Mo M1 2 3 M4
Xathangum 0,2 0,2 0,2 0,2 0,2

A Glycerin 5 5 5 5 5
Nuéc cat 91,29 86,29 81,29 7629 71,29
Span 80 2 2 2 2 2

B Tween 20 1 1 1 1 1
Sandalwood oil 0,5 0,5 0,5 0,5 0,5

C Dich chiét yénsao 0 5 10 15 20

D Chét bao quan 0,01 0,01 0,01 0,01 0,01

Chudn bi cdc mdu serum. nguyén liéu dugc can chinh xéc theo
ty 1¢ trong bang 1. Gia nhi¢t pha A va B 1én 75£1°C. Khi nhiét do
2 pha dat 75+1°C, thém tir tir pha B vio pha A, dong hoa trong
thoi gian 5 phit & van toe 9.000 vong/phit. Sau do, hdn hop duge
khudy lién tuc cho dén khi nhiét do giam con 45+2°C, bé sung pha
C va D cho timg cong thitc theo ty 1¢ trén, khudy 90 phat & 50045
vong/pht, dé san pham 6n dinh, rot hop va sir dung cho nhiing
nghién ctru tiép theo.

Héa chit phan tich
Enzym bromelain (Merck), DPPH (2,2-Diphenyl-1-
picrylhydrazyl)  (Sigma-Aldrich), axit ascorbic (Merk),

(NH,)Mo.0,,.4H,0 (Merk), Na,PO, (Merk), H,SO, (Merk), con
96°C.

Phwong phdp danh gia

Xéc dinh kha nang khir gbc tw do DPPH theo phuong phap
cua Blois va cs (1958) [10]. Cac phép do quang phd duoc thuc
hién & budc séng 517 nm bang may quang phd UV-Vis (DU 800,
Beckman Coulter, Fullerton, CA, USA). Kha nang bt géc tu do
DPPH (SC) dugc tinh nhu sau:

A4,-4,)
SC%=[1— i
A

1x100

Trong do: A 1a do hép thy ciia mau ¢ 517 nm; A lado hép
thu cia miu trang 0517 nm; A_la do hép thy cua mau klem soat
¢ 517 nm.

Xéc dinh tong ning lyc khir theo phuong phdp cua Prieto va cs
(1999) [11]. Axit ascorbic dugc sir dung lam chat chuan.

Xac dinh pH, d§ nhdt cua cac cong thicc serum nghién cliu
theo phuong phép ctia Smriti Ojha va cs (2019) [6]. Cac phép do
dugc thuc hién trén may do pH model S220 - K (Mettler Toledo,
Thyy Sy).

Chi tiéu cam quan san phdm serum duoc danh gia theo phuong
phap danh gia s yéu thich san phim dya trén thang diém Hedonic
cua Smriti Ojha (2019), Shan Sasidharan (2014), Yutaka Inoue
(2014) [6, 12, 13].

Panh gi4 tinh 6n dinh san phim theo phuong phép ting toc ciia
Shan Sasidharan va cs (2014) [12].

Chi tidu vi sinh dugc xéc dinh theo cdc phuong phap sau: tong

10



s6 vi sinh vat hiéu khi (ISO 21149:2017), tong s6 ndm men, nim
mdc (ISO 16212:2017), Candida albicans (ISO 18416:2015),
Pseudomonas aeruginosa (ISO 22717:2015), Staphylococcus
aureus (ISO 22718:2015) [14-18].

Phin tich thong ké

Céc thi nghiém dugc thyc hién Iap lai 03 lan. Dit ligu thé
hién dudi dang trung binh +SD va dugc phan tich bang phan tich
phuong sai one - way ANOVA.

Két qua va thao luan

Khd nang khir goc tw do DPPH, tong néng lyc khir ciia dich
chiét yen sao

Két qua danh gia kha nang khtr goc tu do DPPH (SC), tong
ning lyc khir ctia dich chiét yén sio (1%) twong tmg 1a 82,5+2,5%
va 5,24+0,5 mg axit ascorbic/ml dich. Két qua nay tuong tw nhimg
két qua da cong bé trude ddy ciia chung t6i [9]. Piéu nay duoc giai
thich boi sy ¢6 mat cta cac axit amin ¢ hoat tinh, dac biét la cac
axit amin thom ¢6 trong dich chiét yén sao. Céc axit amin thom
nay lién quan dén viéc bién ROS thanh mot phén tir on dinh bang
cach cho electron, do d6 lam ting kha ning chdng oxy hoa cia
dich chiét yén sao [19].

Ddnh gia cam quan, cim nhdn sau khi diung va pH mau
serum chong ldo hoa

Dé tim ra ty 1& dich chiét yén sao thich hop bo sung vio serum
chong 130 hoa, ching toi tién hanh khao sat cac thong s nhu sau:
cam quan san phdm, cam nhan sau khi dung va pH cta serum. Mau
nghién ctru bao gom: mau serum khong bo sung hoat chét theo
cong thire ciia nhom tac gia Smriti Ojha (2019) va mau bd sung
dich chiét yén sao v6i ndng do 5, 10, 15, 20% (Pha C).

Cdam quan va cam nhdn sau khi dimg mau serum nghién ciru:
chi tiu cam quan va cam nhan san pham serum dugc danh gia theo
phuong phap danh gia sy yéu thich san pham dua trén thang diém
Hedonic theo nghién ctru ciia nhom tac gia Smriti Ojha (2019),
Shan Sasidharan (2014), Yutaka Inoue (2014) [6, 12, 13]. C6 7
thanh vién tham gia danh gia mau. Két qua ¢ hinh 1 1a gi4 tri diém
trung binh cta 7 thanh vién.

Diém trung binh cim quan cia cic miu serum nghién ciru

Trang thai
1

Cam nhan
khi dung
—+—Cao nhat
—=—MO0
——M1
——M2
—=—M3
——M4
Thép nhat

Ddng nhat Mui

Hinh 1. Diém trung binh cam quan ctia cac mau nghién ctru.
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Khoa hoc Ky thuat va Céng nghé n—

Két qua hinh 1 cho thy, tong hop céc chi tiéu danh gia thi miu
M2 c6 diém cao nhit va MO co diém thap nhat. Sy khac biét nay
14 do ty 18 dich chiét yén sao bé sung ciia cac mau khac nhau va
chi tiéu quyét dinh sy chénh léch diém giita cac mau nghién ciru
1a mau sic va mui. Dich chiét yén sa0 ¢0 mau vang nhe, mui thom
dic trung ciia yén sao nén khi phéi tron vao cac cong thirc nghién
ctru s& tao cam nhan khac nhau vé mau va mui. Tir két qua nay,
theo danh gia cdm quan va cadm nhan sau khi dung, chiing t6i chon
mau M2.

pH: 461 véi my pham st dung trén da, pH 1a mot chi tiéu quan
trong. Cac san pham my pham trén thi truong thudng c6 pH nam
trong khoang 4-7, ddy la khoang pH. gan voi gia tri pH sinh 1y ciia
da (4-6) [20]. Két qua pH cia cac mau nghién ciru duge thé hién &
hinh 2. Sy sai khac gi tri pH & 5 mau thir nghiém khong dang ké,
déu nam trong khoang cho phép va phu hop voi pH cua da.

5.8
M2

MAu nghién ciru
Hinh 2. Gia tri pH ctia cac mau serum nghién ciru.

Trong két qua nghién ctru ctia chiing toi, khi thay ddi cac ndng
d6 dich chiét yén sao khac nhau thi pH ctia 5 mau nghién ctru dao
dong trong khoang 6,02-6,10. Tur do, co6 thé dua ra két luan, voi
ndng do dich chiét yén sao bo sung 0-20% anh huong khong dang
ké dén do pH cua serum.

Kha nang khir géc tw do DPPH, t5ng néng lwc khik ciia miu
serum chong lao hod

Mau serum chuan bj theo cong thirc ciia bang 1 dugc pha loang
trong ethanol, ly tdm trong 25 phit ¢ 25°C, toc do 12.000 vong/
phut. Thu dich sau ly tam va bdo quan ¢ 4°C dé ti€p tuc nghién
cuu.

Kha nang khur gdc ty do DPPH, tong ndng luc khir ctia cac miu
serum dugc thé hién ¢ hinh 3 va 4.

75

64,98
60 5128

58,7
46.49
45 39,03
30
15
0 :
Mo Ml M2 M3 M4

Hinh 3. Kha niing khir géc tw do DPPH ctia cac mau serum nghién
ctru.

SC (%)

n



s Khoa hoc Ky thuat va Céng nghé

0,500

0.451
0,397
0.400 0352
0,265

il

Hinh 4. Téng nang lwc khir clia cac mau serum nghién ciru.

0,304
0,300

0200

0,100

mg axit ascorbic/ml serum

0,000

Két qua cho thay, kha ning chong oxy hoa cua cic mﬁu serum
ty 1¢ thudn vai néng 6 dich chiét yén s30 bd sung. Cu thé, kha nang
khir gbc tw do DPPH (SC) tang tir 39,03 (MO) 1én 64,98% (M4)
va tong ning lyc khir tang tir 0,265 1én 0,451 mg axit ascorbic/ml
serum. Dy a mot trong nhitng cong bd dau tién & Viét Nam vé
kha nang chong oxy hoa cua dich chiét yén sao Khanh Hoa trong
sén pham my pham va ket qua ndy mo ra kha nang mg dung dich
chiét yén sao vao thyc té san xudt voi quy m 1on.

Dadnh gia dp on dinh ciia miu serum chéng ldo héa

Chiing t6i danh gia do 6n dinh cia serum chdng ldo hoa co
b6 sung dich chiét yén sao theo phuong phap ting toc cta Shan
Sasidharan va cs (2014) thong qua cac chi tiéu cam quan, pH va
vi sinh. 5 miu serum dugc bao quan dong thoi & 2 ché do (25+2
va 40+2°C) trong 3 thang. Sau mdi thang, céc thong s dugc danh
gi4 dé thu thap s6 liéu. 5 san pham co d6 pH 6n dinh ¢ ca 2 ché do
nghién ctru (bang 2), vi sinh dat theo Thong tw 06/2011/TT-BYT
quy dinh Ve quan ly my phim cua B Y té (bang 3). Tuy nhién,
d6i voi mau bo sung 15 va 20% dich chlet yén sao, sau 3 thang
béo quan ¢ diéu kién 40+2°C thi mau sic chuyén tir mau tring nga
sang mau vang nhat. Két qua ndy co thé duoc giai thich 1a do ¢
nhiét d¢ va nong do dich chiét yén sao cao dan dén sw oxy hod mot
s hop chat co trong san pham gy nén sy bién doi mau.

Bang 2. pH ctia cac mau khi bdo quan & 25+2 va 40+2°C.

Piéukign  Thoi gian Mau dénh gi

béo quan bao quan, (thang) g Ml M M3 M4
0 6,02£0,01  6,050,02  6,07+0,02  6,09+0,03  6,10£0,02

25420 1 6,01+0,01 6,03+0,01 6,07£0,01  6,08+0,01  6,10+0,02
2 6,00£0,02  6,0240,02  6,04£0,01  6,08:0,01  6,08+0,01
3 6,00£0,01  6,01:0,01  6,04:001  6,06:0,02  6,08+0,01
0 6026001 6,05:0,02  6,07:0,02  6,09+0,03  6,10+0,02

4C 1 6,0240,02  6,0340,01  6,06:0,01  6,07+0,01  6,10£0,01
2 6,0120,01  6,01+0,01 6,05£0,02  6,06+0,01  6,08+0,01
3 6,00£0,02  6,0120,02  6,05£0,01  6,05+0,02  6,07+0,02

Béng 3. Mau sac va vi sinh ctia cac mau khi bao quan & 252 va
40%2°C.

Thiigian _Mu dinh gid

b')a'z“q‘::: bio quin M0 M M m M
(thing)  Mysic Visih Mausic Visinh Miusic Visish Mausic Visioh Music Visinh
0 T Dat T Dat T Dat ™ Dat ™ Dat
T Dat T Dat T Dat N Dat N Dat
s -
) T Dat T Dat T Dat ™ Dat ™ Dat
3 T Dat T Dat T Dat N Dat ™ Dat
0 T Dat T Dat T Dat N Dat ™ Dat
T Dat T Dat T Dat N Dat ™ Dat
g ]
] T Dat T Dat T Dat N Dat ™ Dat
3 T Dat T Dat T Dat VN Dat VN Dat

Ghi chu: T: tréng; TN: tring nga; VN: vang nhat.
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Két luan

Tu nhiing két qua nghién ctu trén, chung t6i dua ra két luan
nhu sau:

Dich chiét yén sa0 (1%) thuy phéan bﬁng enzyme bromelain c6
kha néng khir goc tw do DPPH (SC) la 82,5+2,5%, tong ning luc
khu 5,24+0,5 mg axit ascorbic/ml dich.

Kha ning khir ge ty do DPPH, tong ndng luc khir ctia cac miu
serum ty 1& thun véi ndng do dich chiét yén sao bd sung. Cu thé,
kha nang khir gc tw do DPPH (SC) tang tir 39,03 (MO) ting 1én
64,98% (M4) va tong nang luc khir tang tir 0,265 1én 0,451 mg axit
ascorbic/ml serum.

Dich chiét yén sao anh huong khong dang ké dén pH cua san
pham. Véi nong d¢ dich chiét yen sao bo sung 10%, mau serum cho
gid tri cdm quan va cdm nhan sau khi st dung dugc danh gid cao nhat.

Chon nong d¢ dich chiét yén sao 10% bo sung vao serum
chong 130 hoa dé phuc vu cho cac nghién ctru sau hon.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugdc cong bd trude do). Tac gia
khong dugc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chd, tai liéu tham khao va phu Iuc) font
chii: Times New Roman; ¢G chii 13; khé glay A4, |€ trén 2 cm, 1€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét giii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Noi) hodc qua hom thu dién tl, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. N&u cé nhiéu tac gia lam
viéc G cac cd quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét § cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phéap nghién clu chinh, két qua
nghién cuu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/dat van dé
Dinh nghia van dé; tém Iugc vdn dé nghién cliu da dudc cdng bd trong va ngoai nudc, néu muc tiéu

nghién cuu \(a gidi thich sy Iua‘chon dé tai va muc tiéu nghién ctiu dé thay dudc tinh thai su, tinh khoa
hoc va su can thiét cla van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién clu can trinh bay tiéu chuén Iya chon, déc diém déi tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen clu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phap xG ly s6 liéu, md ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day du, khach quan cac két qua thu dugc sau nghién cuu, cac két qua nay phai phuc vu
cho muc tiéu nghién cuu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan k&t qua nghién ctiu chi trinh bay cac k&t qua nghién ctiu cla dé tai, khéng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xeét, danh gia mot cach khach quan cac k&t qua nghién cuiu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bdo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xudt ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. .
Tén ngudn cé thé 1a tén tap chi, tén séch, hay tén tai liéu goc cla tai liéu dudgc trich dan (phan nay dugc
in nghiéng).
Tap (s6): danh cho nguén trich 1 tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khao do cling 1 tac gia/nhém tac gia, cung nam cdng bo, thi céc tai liéu
tham khao nay can dugc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mot s6 tai liéu tham khéo trong ciing 1 bai béo dugc trich dan c6 s6 trang khéc nhau thi can trich
dan thém sé trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC

AAAAAAAAA
CP®NDO W=

2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién ta, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thlly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hoi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dUic va ton giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Bién tinh vai s¢i cotton bing cic copolyme alkylmethacrylate siéu ky nwéc.
Lé Pitc Manh, Pinh Thi Van, Nguyén Chi Cudng

Nghién ciru kha niing hip phu Cu?* trong mdi trudng nuée ciia composite
polyaniline-gwong sen.
Ding Kim Tai, Nguyén Thi Mong Tuyén

Thanh phin héa hoc tinh diu loai Tiéu sim (Rhodamnia dumetorum (Poir.)
Merr. & Perry) va Tram tich lan (Syzygium zeylanicum (L.) DC.).
Tran Hau Khanh, Pham H(“)ng Ban, Trin Minh Hoi

Dénh gia rii ro do han han cho khu vie Trung Trung B6.
Huynh Thi Lan Huong, Nguyén Xuan Hién, Nguyén Thi Thanh, Nguyén Thi Lan

Phan tich dién bién i lut va khé han & Pong bing song Ciru Long trong 20
nim gin day.
L& Anh Tuin

Pic diém sinh hoc va dinh danh ching vi khuin Bacillus altitudinis T1008
phan 1ap tir dat nhiém min.

Nguyén Dirc Thanh, Nguyén Thé Quyét, Ha Viét Cuong, DS Tén Diing, Dao Thi
Thu Héng, Pham Thi Ly Thu, Pham Xuan Hoi

Nghién ciru kha ning sinh tng hop protease ciia mdt s6 ching nim méc thude
chi Aspergillus.
Nguyén Thi Minh Khanh, Nguy&n Thi Trang, L& Hong Quang, Pham Thj Lan Anh

Nghién ciru va ing dung hoc may dy bio h¢ s6 ¢d két ciia dit yéu tai mot sb
khu vire ven bién Bic B9.
Nguyén Dirc Manh, H5 S§ An, Pham B4 Khai, Nguy&n Dinh Trung, L& Anh Birc

Hé thong tw dong gidm sat va diéu khién trén nén cdng ngh¢ Wifi.
Nguyén Tran Hai Minh, Nguyén Cao Tri, Pham Quang Minh, D3 Tri Nhyt

Nghién ciru dong lwe hoc thiét bi thi nghiém gbi cAu tai trong 6.400 tin.
Pham Dinh Nam, Théi Ha Phi, Trin Xuén B§, Nguyén Ngoc Hai

Po lwomg kiém tra bién dang chi tiét phay CNC bing 4nh sang ciu tric.
Ngb6 Anh Vi, Bui Vil Hung

Nghién ctru didu ché dwgc chit phong xa *F-Choline tai Bénh vién Trung wong
Quaén doi 108.

Vii Thanh Quang, Ha Ngoc Khoan, Bui Thanh Rin, Nguyén Trung Diing, Pham
Tuén Linh, Poan Thi Thu Hién

Anh hwéng ciia phu gia din dién graphite dén khi ning dién hip phu NaCl
ciia dién cwe carbon hoat tinh.

Puong Quéc Lo, Huynh L& Thanh Nguyén, Trin Thanh Nhut, Nguy&n Thai Hoang,
Nguyén Thi Thom, V5 Thi Kiéu Anh, Pinh Thi Mai Thanh, Nguyén Thi Thu Trang,
Pham Gia Vi, Trin Pai Lam, Pham Thj Nim, L& Viét Hai

Ung dung dich chiét yén sao vao serum chdng ldo héa.

Buii Thi Hanh, Trinh Thi Hng Vén, L& Thi Héng Van, Poan Thi Hiép, Nguyan Thi
M§ Oanh, Nguyén Thi Thanh Nguyét
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Denaturation of cotton fabric by superhydrophobic alkyl methacrylate
copolymers.
Duc Manh Le, Thi Van Dinh, Chi Cuong Nguyen

Investigation of the adsorption abilities of Cu**in aqueous media by polyani-
line-lotus seed pod composite.
Kim Tai Dang, Thi Mong Tuyen Nguyen

Chemical composition of essential oils of Rhodamnia dumetorum (Poir.) Merr.
& Perry and Syzygium zeylanicum (L.) DC.
Hau Khanh Tran, Hong Ban Pham, Minh Hoi Tran

Drought risk assessment in Mid-Central Vietnam.
Thi Lan Huong Huynh, Xuan Hien Nguyen, Thi Thanh Nguyen, Thi Lan Nguyen

Analysis of flood and drought variability in the Mekong River Delta in the
last 20 years.
Anh Tuan Le

Identification and biological characteristics of Bacillus altitudinis strain
T1008 isolated from affected saline soils.

Duc Thanh Nguyen, The Quyet Nguyen, Viet Cuong Ha, Tan Dung Do, Thi Thu
Hang Dao, Thi Ly Thu Pham, Xuan Hoi Pham

Investigation of protease biosynthesis of some molds of the genus Aspergillus.
Thi Minh Khanh Nguyen, Thi Trang Nguyen, Hong Quang Le, Thi Lan Anh Pham

Prediction of consolidation coefficient of soft soil using machine learning in
some areas of North coast Vietnam.
Duc Manh Nguyen, Sy An Ho, Ba Khai Pham, Dinh Trung Nguyen, Anh Duc Le

Design of Wifi-based remote monitoring and control system.
Tran Hai Minh Nguyen, Cao Tri Nguyen, Quang Minh Pham, Tri Nhut Do

A research on the dynamics of laboratory equipment called bridge bearings
with a capacity of 6,400 tons.
Dinh Nam Pham, Ha Phi Thai, Xuan Bo Tran, Ngoc Hai Nguyen

Using structured light to measure and supervise the profile of part milled by
CNC machine.
Anh Vu Ngo, Vu Hung Bui

A study on preparation of ¥F-Choline radiopharmaceutical at 108 Military
Central Hospital.

Thanh Quang Vu, Ngoc Khoan Ha, Thanh Rin Bui, Trung Dung Nguyen, Tuan
Linh Pham, Thi Thu Hien Doan

Effect of graphite conductor on NaCl electrosorption capacity of activated
carbon electrode.

Quoc Lo Duong, Le Thanh Nguyen Huynh, Thanh Nhut Tran, Thai Hoang
Nguyen, Thi Thom Nguyen, Thi Kieu Anh Vo, Thi Mai Thanh Dinh, Thi Thu
Trang Nguyen, Gia Vu Pham, Dai Lam Tran, Thi Nam Pham, Viet Hai Le

Application of bird’s nest extract to anti-aging serum.
Thi Hanh Bui, Thi Hong Van Trinh, Thi Hong Van Le, Thi Hiep Doan, Thi My
Oanh Nguyen, Thi Thanh Nguyet Nguyen

Tap chi dién ti (E-journal): vistum; h.ujstun
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