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Khoa hoc Tu nhién | Hoa hoc s

Phan tich sw khac biét vé thanh phan dong vi bén 6*°H va 6"*0
trong mau nudc chiet tir qua dau tay o Pa Lat va Moc Chau
Ha Lan Anh", Ping Pirc Nhan', Tran Minh Quynh?, Vi Thi Hién'

"Vién Khoa hoc va Ky thudt Hat nhan, Vién Nang heong Nguyén ti Viét Nam, 179 Hoang Quéc Viét, phirong Nghia D6, quin Cau Gidy, Ha Néi, Viét Nam
Trung tam Chiéu xa Ha Néi, Vién Nang lwgng Nguyén tir Viét Nam, Km 12, dwong 32, xa Minh Khai, qudn Bac Tir Liém, Ha Néi, Viét Nam

Ngay nhan bai 20/5/2022; ngay chuyén phan bién 24/5/2022; ngay nhan phan bién 22/6/2022; ngay chip nhan dang 27/6/2022

Tom tit:

Céc miu dau tay thu thip tai Moc Chéau (Son La) va Pa Lat (Lam DPdng) dwoc chiét nwéc bang phwong phap chan
khéng - dong lanh va phén tich thanh phin déng vi bén trong nwéc trén hé phan tich déng vi trong nwéec LWIA-24D.
Két qua cho thiy, & mirc y nghia thong ké 0=0,05, c6 s khac biét rd rang giira thanh phan dong vi bén 52H va %0
trong « cac miu tai Moc Chau va Pa Lat véi cac gia tri p<0,001. Cu thé, gla tri 62H trung binh trong nuwéc chiét tir dau
tay trong 6 Mgc Chau (-42,83%o0) cao hon so voi gia tri thu duwgc trong mau trong & Da Lat (-53,99%o). Nguge lai, gla
tri "0 trung binh trong nwéc dau tiy thu ¢ Moc Chau (-9, 25%0) lai thap hon so v0’1 gia tri ghi nhan dwge voi mau
thu & Pa Lat (-5,67%o). Ngoai ra, cac gia tri 6°H va 5'30 clia miu diu tay thu tai mdi ving cé moi tuong quan chat
ché va c6 thé phén biét duwgc dwa vao vi tri ciia dwong twong quan so voi dwong nwdce khi twgng toan cau (GMWL).

Tir khéa: dau tiy, Pa Lat, Moc Chéu, thanh phin dong vi bén.

Chi s6 phén loai: 1.4

1. Mé dau

Dau tay la céy lau nam, than thao thudc chi Fragaria
trong ho Hoa hong (Rosaceae). Qua dau tay thuong c6 mau
d6 khi chin, nhung ciing c¢6 thé la mau xanh 14 cdy, tring
hodc hoi vang & cac loai hodc gidng khac nhau. C6 hon
20 loai dugc dat tén va nhidu giéng lai khac nhau. Dau tay
phd bién nhit dugc trong thuong mai 1a gidng dau tdy vuon
(Fragaria x ananassa). Hién nay, dau tiy duoc trong rong rai
trén khap thé gidi chi yéu & cac ving 6n déi [1].

Dau tay chira it calo, thom ngon va tét cho sirc khoe.
Chiing 14 ngudn cung cap nhiéu vitamin, khoang chat va
cac hop chit chéng 0xy hoda nhu polyphenol, anythocyanin,
quercetin, catechin. Cac nghién ctru khoa hoc da ching
minh dau tay la loai hoa qua c6 191 cho stc khoe nhu giam
cholesterol, huyét ap, khang viém, tot cho stc khoe tim
mach. Hon nira, qua dau tay c6 thé giup ngin ngira sy dot
bién 16n vé luong duong trong méau va lugng insulin. Tac
dung bao vé strc khoe ctia dau tay co thé dugce thic day boi
axit ellagic va ellagitannin da dugc chung minh la c6 kha
nang ngin chan sy phét trién cua té bao ung thu. Vi vay, dau
tay 1a mot bd sung tuyét voi cho ché do an udng lanh manh
[2-5].

Tai Viét Nam, dau tdy dugc biét dén 1a mot loai qua dic
san ciia Da Lat, tinh Lam Dong. Ngudi Phap di mang giéng
dau tay dén trong ¢ Pa Lat tir nhitng ndm 1940. Thanh phd
cao nguyén nay c6 diéu kién thd nhudng va khi hau thich
hop nhét dé trong dau tay. C6 thé ndi rang, dau tdy Pa Lat
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ndi tiéng nhit trong cac loai dau tiy trong ¢ Viét Nam.
Trong khoang 10 nim gan déy, dau tiy duoc trong, phat
trién va 1a loai cdy mang lai hiéu qua kinh té cao & huyén
Moc Chau, tinh Son La. Véi thoi tiét mat mé quanh nam,
dau tay trong tai Moc Chau c6 san luong 16n va chét lugng
cao, ¢6 vi thom ngon va ngot d4m da. Ngoai Moc Chéu, cac
tinh Lao Cai, Hoa Binh cting dang dp dung m6 hinh trong
dau tdy. M6 hinh nay c6 thé giup cai thién cudc song nguoi
néng dan, cung cap cho thi truong nhitng san phim nong
san chat lugng, déng thoi dap img nhu cau sir dung trai cay
sach cua nguoi ti€u dung Viét Nam [6].

Trong nhitng nim gin day, nguoi tiéu diung hudéng dén
c6 mot ché do an lanh manh. Pic biét, nguoi tiéu ding
ngdy cang c6 nhu cau tim hiéu, theo ddi nhin thuc pham.
Theo nghién ciru vé danh gia s thich clia nguoi tiéu ding
cho thdy, trong mot sd trudng hop ho sin sang tra tién cho
céc nhan bao vé theo ngudn gdc (Protected designation of
origin - PDO) va nhin bao vé theo chi dan dia 1y (Protected
geographical indications - PGI). Ngudi tiéu dung luén mudn
biét thuc pham cua ho dén tir dau va bao gdm nhiing gi [7].

Trén thé gi6i di c6 nhiu nghién ctru cong bd vé chét
lwong, loi ich vé sirc khoe ciing nhu x4c thue ngudn gc cia
qué dau tay bang cac k¥ thuét phan tich hoa va dong vi bén
[5, 8-11]. Tuy nhién tai Viét Nam, cac nghién ctru khoa hoc
vé qua dau tdy chua ¢ nhiéu, cac cong bd chir yéu vé chon
tao giébng [12, 13]. Bén canh do6, dau tay chi trong dugc &
khu vuc khi hau mat. Gan déy, do nhu cau tiéu thu dau tay
trong nudc cao nén di xay ra mot sé vy viée gia mao ngudn
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Differences in stable isotope
compositions 6°H and 6"*0 in water
samples extracted from strawberries

in Da Lat and Moc Chau

Lan Anh Ha"", Duc Nhan Dang',
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Abstract:

Strawberry samples were collected from Dalat and
Mocchau regions and extracted by a cryogenic vacuum
method. Stable isotope compositions 6*°H va 6'30 in the
extracted water were then analysed by a Liquid Water
Isotope Analyzer (LWIA-24D). The evaluated results
showed that, at the statistical significance level 0¢=0.05,
the 5’H and "0 values obtained at Mocchau and Dalat
samples are clearly different (p<0.001). In detail, the
mean value of 8’H for strawberries grown in Mocchau
(-42.83%0) was more enriched than that in Dalat
(-53.99%o). In contrast, the value of 6'%0 for strawberries
grown in Mocchau (-9.25%o) is more depleted than in
Dalat (-5.67%o). In addition, the 6°H and 630 values
in each region are strongly correlated and can be
distinguished based on the position of the correlation
line relative to the global meteoric water line.

Keywords: Dalat, Mocchau, stable isotope composition,
strawberry.

Classification number: 1.4

gbc dé nang gia ban san pham [14, 15]. Cac ddng vi bén
2H, 80 va ty 1& ctia chung so voi dong vi nhe tuong Gmg 'H
va 10 da dugc chirmg minh 1a ¢6 can cir khoa hoc dang tin
cdy dé danh gia xuat x{r ciia san pham. Day co thé s& 1a mot
cong cu khoa hoc ddy hira hen trong viée truy xuit nguon
gbc thyc pham [9-11, 16-19].

Trong nghién ctru nay, chung t6i budc dau phan tich
thanh phan ddng vi bén 2H va '*O trong nudc chiét tir qua
dau tiy ¢ 2 viing trong nbi tiéng cua Viét Nam 1a Da Lat va
Moc Chau. Viéc danh gia su khac biét vé diu hi¢u dong vi
bén trong mau dau tiy cua 2 ving niy s& tao co s& hudng
dén xac thuc ngudn gbe dia 1y cua san pham dau tay, dong
thoi gop phan phat trién mot cong cu khoa hoc ¢6 d¢ tin cy
trong viéc bao vé quyén loi ciia ngudi tiéu dung.
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2. Doi tuong va phuony phap thuc nghiém

Tong s6 90 mau dau tay, bao gom 50 mau dugc thu tai
Moc Chau (toa do 20.8340, 104.6259) va 40 mau thu thap
& Pa Lat (toa do 11.7893, 108.4242). Cac mau duoc léy tai
3 thoi diém khac nhau tir thang 12/2021 dén thang 2/2022.
Mau thu thap theo méi dot duoc dua vé phong thi nghiém,
thuc hién chiét tach nudc va phan tich ngay. Mau duoc chiét
nude dé phan tich thanh phan dong bi bén 2H va '*0 béng
phuong phép chan khong - dong lanh. Quy trinh chuén bi
mau dugc thyc hién theo quy trinh chiét hoa qua tuoi tai
Phong Thi nghiém thiy van dong vi ctia Vién Khoa hoc va
Ky thuat Hat nhan va theo huéng dan Techdoc 1783 ciia Co
quan Ning lugng Nguyén tir Quéc té (IAEA) [20, 21]. Mau
nudce sau khi chiét duge cho vao cac lo 2 ml va phan tich
trén hé thiét bi pho ké phan tich dong vi trong nuéc LWIA-
24D cta Hang LosGatos, M§.

Thanh phan dong vi ctia cac dong vi bén 2H va '*0 ¢
trong mau dugc xac dinh dya trén ty s gitra dong vi ndng
va nhe trong mau (*H/'H va '80/'°0) so véi ty sb twong (mg
trong mau chuan VSMOW (Vienna standard of mean ocean
water), duoc ky hiéu twong tmg bang 82H va §'%0 (%o) [20].
Cac mau duogc do lip lai 3 14n va d6 1éch chuan (SD) datdugc
cho céc gia tri 6°H va 80 lan luot 1a 0,01-0,5%0 va 0,01-
0,2%o. Cac mau chuan duoc st dung dé tinh toan hiéu chinh
két qua phan tich, bao gdm cac mau chuan thyc nghiém cua
Hang LosGatos LGR 1C, LGR 2C, LGR 3C, LGR 4C va
mau chuan VSMOW?2 do TAEA cung cap. Thong tin cu thé
ctia cac mau chuan duoc trinh bay ¢ bang 1.

Bang 1. Thong tin cac mau chuén.

TT  Tén miu Vit liéu 87H, 110y (%0) 810 o (%0)
1 LGR IC Nude -154+0,5 -19,49+0,15

2 LGR2C Nude -123,3+0,5 -16,24+0,15

3 LGR3C Nuée -97,3+0,5 -13,3940,15

4 STDA4C Nude -51,6+0,5 -7,94%0,15

5 VSMOW2  Nude 0+0,3 040,02

3. Két qua va ban luan
3.1. Gid tri thanh phén dong vi bén ciia hydro sH

Két qua phan tich thanh phan dong vi bén 82H cua 270
phép do tir 90 mau dau tay thu & Moc Chau va Pa Lat dugc
danh gia thong ké, st dung kiém dinh 7 va trinh bay ¢ bang
2 va hinh 1.

Bang 2. Két qua théng ké thanh phan déng vi 52H.

87H, g,y (%0) Méc Chau Pa Lat
Gia tri trung binh -42,83 -53,99
Gi4 tri nho nhat -68,40 77,83
Gia tri 16n nhét -30,12 -39,19
Kiém dinh ¢ .
b (@=0.05) 7,70x10
n (s6 méu) 50 40

2
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Hinh 1. Biéu d6 hop mo ta gia tri 52H trong mau nwéc dau tay
thu & Moéc Chau va ba Lat.

Két qua so sanh théng ké cho théy, co su khac biét gitta
gia tri 8’H cuia cac mau thudc 2 vung khac nhau (p<0,05).
Cu thé, mau dau tiy thu & Moc Chau c6 gia tri H trung
binh giau hon mau thu & Pa Lat. Trong qua trinh quang hop
ctia thyc vat, nudc 1a ngudn duy nhat cung cép hydro dé
quang hop. Do dé, d6 phan tan gia tri 8°H trong nudc chiét
tir dau tay 1a khong 16n. Dang phan bo cac gia tri cia mau tir
ca 2 ving kha twong dong nhau (hinh 2), nhung khac nhau
vé d6 1éch mat d6 phan bd. Diéu nay cho thdy cac yéu té anh
hudng dén gia tri H nhu khi hau, luvong mua tai ca 2 ving
la twong ddng, nhung mirc do anh huong dén kha nang phan
tach dong vi 1a khac nhau do sy khac nhau vé do cao so voi
muc nudc bién ciing nhu dic tinh gidng cdy trong.

006] |——Méc Chaul -,
k- -palLat ’
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Hinh 2. Phan b mat do cha gia tri 52H trong mau nwéc dau tay
thu & Mo6c Chau va ba Lat.

3.2. Gid tri thanh phdn dong vi bén ciia dxy

Bang 3 va hinh 3 mé ta gid tri thong ké két qua phéan
tich 8'80 trong miu nudc chiét cua qua dau tay. Két qua cho
thiy, & mirc y nghia thong ké 0=0,05, c6 su khac biét rd rang
trong gia tri thanh phan dong vi 50 giita 2 ving Mdc Chau
va Pa Lat voi gia tri p=2,48x10"%, Oxy duoc thuc vat léy tor
nhiéu nguén khac nhau, bao gé)m trong khi quyén, carbon
dioxide va nudc trong dat, vi vay do phan tan gia tri thanh
phan ddng vi ciia 6xy 16n hon so véi ddng vi hydro. Hon
nira, cac dong vi 'O va '*0 niang hon so véi 'H va 2H, do vay
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trong cac qué trinh bay hoi, kha nang phan tach dong vi oxy
s& thap hon so voi cac dong vi hydro, dan téi phan b cta
cac gia tri §'30 (hinh 4) trong mau nudc phan tich dat dang
phan bd chuan hon cac gia tri §*H (hinh 2).

Bang 3. Két qua théng ké thanh phan déng vi 5'%0.

80 110w (%0) Moc Chau Pa Lat
Gia tri trung binh SO0 -5,67
Gi4 tri nhé nhét -13,67 -10,08
Gi4 tri 16n nhét -6,18 -1,61
Kiém dinh ¢ »
p (@=0,05) 2,48x10
n (s6 mau) 50 40
0
24 * I
hd
P L%
é % 7
£ % P
2 ' T ., 7
= w3
-8 - e’u-?
Eo Wr ';7 ’
] v -
=110 4 vy * 1
L 4
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-14 4 v —
Mde Chiiu Ba Lat

Hinh 3. Biéu dé mé ta gia tri 5'°0 trong cac mau nwéc dau tay
tai Moc Chau va ba Lat.

i— Méc Chau
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0,154

Mat ¢
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Hinh 4. Phan bé mat do cua gia tri 3'°0 trong cac mau nwéc
dau tay thu & Moéc Chau va ba Lat.

Ty s dong vi bi anh hudng boi cac qua trinh bién doi
vat ly, hoa hoc hay sinh hoc trong moéi truong do hi€u img
phan tach dong vi. Hiéu Ung nay la mét quy lut phan bo
trong tw nhién. Vi du nhu d01 v6i dong vi bén cua hoi am
gy mua trong khi quyen ty s6 dong vi 2H/'H, '80/'0 phan
b theo quy lut giam déan theo do cao (hiéu tmg do cao), tur
bién vao luc dia (hi¢u g luc dia), tur xich dao v& hai cuc
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(hiéu g vi d9) va theo murc tang cua luong mua (hleu ung
luong mua) Thanh phan dong vi trong nude khi quyén con
thay d6i theo mua. O vung nhiét d61, nudc mua vao mua he
thuong chira it dong vi ning hon so véi nudc mua vao mua
dong [22, 23]. Do déc tinh phu thudc cia mirc d§ phan tach
déng vi vao nhiét do, vi d, diéu kién tu nhién nhu trén ma
IAEA da tu van cho cic nudc thanh vién phuong phap st
dung cac gié tri thanh phan dong vi cua hydro va 6xy la &*H
va 880 cho viéc m6 ta dic diém ngudn gbe dia 1y cua cac
san pham thyc pham.

3.3. Phdn biét nguén gé'c dia ly cua sdan phcfm dwa vao
gid tri 0°’H va 60

Nhu da néu ¢ trén, do dic diém cua su phan tach cac
ddng vi hydro va 6xy xay ra trong qua trinh boc hoi va
ngung tu ctia chu trinh nuéec ma mic dd phén tach dong vi
phu thudc rit nhiéu vao nhiét do, vi do, diéu kién tu nhién,
do d6 két qua ty s6 dong vi cta nudce trong san phim sé& bi
anh hudng bai khi hau dia phuong. Gia tri 8°H va 6'%0 cua
mau nude chiét tir qua dau tay clia ca Moc Chau va Pa Lat
c6 méi twong quan chat ché (R2>0,80) va ¢ muc y nghia
thdng ké 0=0,05 (p<O0, 005). Hinh 5 mo ta mbi twong quan
va su phan biét gia tri dong vi bén trong mau nudc chiét qua
dau tay tr 2 vung dia ly 1a Mdc Chau va ba Lat.

40
20 A GMWL
y=8x+10
0 4

MC: y=5,38x+7,00
R*=0,81; p=6,76E-19

X

PL: y=4,80x-26,75
R*=0,86; p=5,21E-18

62HVSMOW (%“)
g

-140 T T T T T T T T T T T
-18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6

61 8()VSMOW (%0)

Hinh 5. Méi twong quan gilra cac gia tri 8°H va 6'®0 thu dwoc
trong cac mau nwéc dau tay tai Moc Chau (MC) va Ba Lat (BL)
so véi GMWL.

Do dic diém dia 1y dac trung, Moc Chau thudc vung mién
nui Tay Béc. Cao nguyén Moc Chau véi dia hinh tuong dbi
bang phing nam trén hé théng nti d4 voi, d6 cao trung binh
so v&i muc nude bién 1a 1.050 m. Moc Chau ¢6 4 mua rd
rét, v6i dac diém ndi bat 1a vung khi hau cao nguyén 6n hoa,
mat mé quanh nam. Nhié¢t d¢ trung binh/nam khoang 18-
20°C, lugng mua trung binh/nam khoang 1.500-1.600 mm
va d6 am khong khi trung binh 1a 85% [24]. Vi anh huéng
cua hé théng nbi d4 voi, nude & Moc Chau cé su trao doi
6xy v6i cacbonat. Diéu nay da dugc phan anh thong qua vi
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tri ndm bén trai cua duong nude tuong quan trong cac mau
dau tdy Moc Chau so véi GMWL (hinh 5) [25]. Nguoc lai,
ba Lat khong bi anh huong bdi cac nii da voi nhu 6 Moe
Chau. Binh son nguyén Pa Lat c6 tudi ¢6 nhat ¢ ving cao
nguyén Tay Nguyén, duoc thanh tao tir cudi ky Paleogen
dén ky Mioxen vdi cac bé mat bazan duoc tich tu trong cac
thung liing, h6 c¢6 hodc pediment. Binh son nguyén Da Lat
¢6 do cao trung binh 1.500 m. Doc theo ranh gidi gitra Da
Lat va huyén Lam Ha, kéo dai tur khu vyc Mang Lin phia
béc dén tan hd Tuyén Lam & phia nam 1a cc diy ndi c6 do
cao trén 1.600 m kéo dai lién tyc theo hinh canh cung an
ngit phia tiy thanh phd. Cac khdi nti cdu tao chi yéu 1a cac
loai d4 granit, chay theo hudng dong bic - tdy nam, giita cc
day nui la cac thung lung sau. Day la vung nui cao thudc
phan ria chuyen tlep xuong cao nguyén Ptc Trong - Lam
Ha nén ddc nhidu vé phia suon tdy nam. Do anh huéng cia
do cao va qu'?m thé thue vat rung thong bao quanh, thoi tiét
0 Pa Lat mang dac tinh cua mién 6n d6i voi 2 mua 16 rét 1a
mua mua va mua khé. Lugng mua trung binh nam 1a 1.562
mm, d6 4m 82% [26]. Chinh vi su khac biét 1 rét vé vi tri
dia 1y va khi tuong, dudng nudc twong quan cua mau dau
tay & Pa Lat nam bén phai GMWL.

4. Két luan

Trong nghién ctru nay, viéc danh giad thanh phan dong vi
bén 82H va §'%0 trong cic mau nude dau tay ldy ¢ 2 ving Da
Lat va Moc Chau da duogc thue hién. Cac két qua phan tich
va danh gia thong ké cho thiy c6 sy khac biét 16 rang vé diu
hiéu ddng vi bén cua hydro va 6xy trong cac mau nudc chiét
tir mau dau tdy tai 2 vang khao sat. Ngoai ra, mdi tuong
quan chit chg giira gid tri °H va §'%0 trong cic mau nuée
chiét tir qua dau tdy & mdi ving nghién ctru cling da duogc
chi ra. Cac gia tri nay tao thanh mét duong nudce bay hoi dac
trung cho mau & mdi ving dia Iy khac nhau. Do anh huong
clia dic diém dia 1y ciing nhu khi hau dia phuong ma vj tri
clia cac duong dic trung clia mau & 2 ving Moc Chau va
ba Lat dugc phan biét rd rang so véi GMWL. Cac Kkét qua
nghién ctru da chimg minh rd rang dic diém dic trung cua
gia tri 82H va §'%0 trong cac mau nudc chiét tir qua dau tay
tai cac vung khac nhau cé thé dugce st dung lam can cu khoa
hoc tin cdy trong viéc truy xuat hay xac thuc ngudn gbc dia
Iy san pham dau tay noi riéng va néng san néi chung.

LGOI CAM ON

Nghién ctru duge tai trg bai Tap doan Vingroup va hd
trg boi Chuong trinh hoc bong dao tao thac sy, tién sy trong
nuée cua Quy P6i méi Sang tao Vingroup (VINIF), Vién
Nghién ctru Dit li¢u 16n (VinBigdata). Nhom tac gid xin tran
trong cam on.
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Nghién ciru ac dinh mot 5 thah phan dinh dudng va dicw Kién 1w trich y iéu A
saponin triterpenoid va tong phenolic tir nam Linh chi den (Ganoderma ateum) & Nohé An
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Tom tit:

Nghién ctru nay nham muc dich khao sat mgt s6 thanh phan hoa hgc va t6i wu héa diéu kién trich ly siéu am
ham lugng saponln triterpenoid (TST) va tong phenolic (TPC) tir nam Linh chi den (Ganoderma atrum) bang
phuong phap dap u’ng bé mat (RSM). Bb tri thi nghiém theo thiét ké Box-Behnken, nhom nghién ciru da xay
dlrng dwgc mo hinh toi wu quy trinh trich ly ham lu’o’ng saponln trlterpenmd (Y, va tong phenolic (Y)) voi 3
yéu t 1a nhiét dg trich ly (X)), thoi gian siéu 4m (X,) va cong sudt siéu am (X). Theo mo hinh, diéu klen ti wu
hoa qua trinh trich ly de thu dugc ham lu’o’ng saponin trlterpenmd va tong phenollc cao nhit 1a nhiét d§ 65°C,
thoi glan siéu Am 83 phut va cong suit siéu Am 310 W. Vi cac thong so nay, dich chiét thu dwoc ¢6 ham lwgng
saponin triterpenoid la 1,08+0,04% va tong phenolic 1a 122,52+0,15 mg GAE/g.

Tir khda: bé mit dap ing, Ganoderma lucidum, saponin triterpenoid, tong phenolic, trich ly siéu am.

Chi s6 phin logi: 1.4

1. Dét van dé

Trong tyu nhién, ném 1a sinh vat dong vai tro rat quan
trong, néu khong ¢ nam, chu trinh tuan hoan vat chat s&
mat di mot mét xich quan trong trong viéc phan huy chat
ba hiru co. Nam 1a mot nguon thuc pham giau dam, day
du cac vitamin va axit amin thiét yéu, trong nam chta
ham lugng chat béo it va d6 1a nhing axit béo chua bio
hoa, gia tri nang luong cao, giau khoang chit va co tac
dung t6t cho sire khoe.

O Viét Nam, Trung Quéc va mot sd nude chau A khac
thi nAm Linh chi den dugc coi 1a mot loai thao duge quy,
¢6 nhiéu tac dung tich cuc cho stc khoe con ngudi [1, 2].
Ngoai ra con c6 nhiéu loai nam Linh chi khac nhu: Linh
chi do, Linh chi xanh, Linh chi vang... Trong nim Linh
chi den ¢6 chtra nhidu thanh phan héa hoc nhu axit amin,
vitamin, protein, khoang, carbohydrate va nhiéu hop
chét co hoat tinh sinh hoc ¢6 gia tri nhu polysaccharide,
triterpenoid, saponin, phenolic, flavonoid, steroid... [3,
4]. Trong d6, saponin c6 nhiéu cong dung t6t dbi véi sirc
khoée con ngudi nhu ngén ngtra ung thu, ting cudng stic
khoe cua hé xuong, kich thich hé mién dich... [5, 6].

Viéc khai thac cac hop chét c6 hoat tinh sinh hoc, cac
thanh phan dinh du’ong trong nam duoc liéu néi chung
va ndm Linh chi noi riéng bang cac cong nghé ché bién
hién dai, tao ra dugc cac san pham giau hoat chit dé ung
dung san xudt céc loai thuc pham chirc nang c6 kha ning
hd tro, nang cao sirc khoe 1a hudng di duoc cac nha khoa
hoc ciing nhur cac doanh nghiép hét sirc quan tam. Nghién

“Tac gia lién hé: Email: nguyentanthanh@vinhuni.edu.vn
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clru nay nham muc dich khao sat mot sé thanh ph'ém dinh
dudng va xdy dung quy trinh trich ly mét s6 hoat chat
tir ndm Linh chi den dugc thu héi tai Khu bao ton thién
nhién Pu Hoat, tinh Ngh¢ An.

2. Déi tuong va phuong phap nghién ciiu
2.1. Déi twong

Nam Linh chi den dugc thu héi tai Khu bao ton thién
nhién Pu Hoat, tinh Nghé An. Mau duoc séy kho va
nghién nho, sau d6 sang qua ludi sang kich thude 2 mm
dé thu dugc mau co6 kich thudc dong nhat, mau dugc hut
chan khong va bao quan ¢ -20°C trudc khi tién hanh cac
bude tiép theo.

2.2. Phwong phdp nghién ciru

Xdc dinh dj dm: Do 4am dugc xac dinh theo AOAC
2003 [7], mau dugc cho vao ta siy va siy kho & 105°C
dén khi khéi lugng khong doi.

Xdc dinh ham heong chdt béo thé: Chat béo thd dugc
xac dinh bang cach chiét xuat mau kho voi dung moi
dietyl ete [8]. Loai bo dung méi bang may cat quay chan
khong, phan trim chit béo duoc tinh theo cong thirc:

KL cin chiét dietyl ete

Chét béo tho (OA)) KL miu khd ban dau

x 100 (1

trong d6: KL: khéi lugng.

Xac dinh ham lwang chdt xo: 10 g miu am khong
chira chit béo duge gia nhiét & 80°C trong 30 phut voi
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Abstract:

The objective of this study was to investigate the
nutritional composition and the optimal conditions of
ultrasonic extraction of total saponin triterpenoid (TST)
and total phenolic content (TPC) from Ganoderma atrum
using response surface methodology (RSM). An optimal
model according to the Box - Behnken design has been
formulated to extract TST Y, and TPC Y, with three
factors: extraction temperature (X)), ultrasonic time
(X,), and ultrasonic power (X,). Following this model, the
optimal parameters for the extraction process to obtain
the highest content of TST and TPC were extraction
temperature of 65°C, time of 83 mins and ultrasonic
power of 310 W. The experimental values of TST and
TPC were 1.08+0.04% and 122.52+0.15 mg GAE/g,
respectively.

Keywords: Ganoderma  atrum, response surface
methodology, saponin triterpenoid, total phenolic,

ultrasonic extraction.

Classification number: 1.4

200 ml dung dich axit sunfuric 0,25 N (thé tich duoc giit
khong doi b::ing cach cho thém nudc nong). Hon hop sau
d6 duoc loc va can dugc rira sach béng nuée nong dé
khong bi axit. Phan can duoc xir Iy vai 200 ml dung dich
NaOH 0,32 N va mot lan nita dugc rira bing nudc nong,
con va ete dé loai bo kiém. Can duoc cho vao chén nung
sdy kho 12 gid & 80-100°C va can (W)). Sau do, chén
nung dugc nung trong 10 nung ¢ 600°C trong 5-6 gio, lam
ngudi va can lai (W,) [9].

Ham luong chit xo duoc tinh theo cong thirc:
Chﬁt X (%) KL can trwéc khi nung (W1)—KL can sau khi nung (W2) x 100 (2)

KL mau 4m khong chira chat béo

Xac dinh tro tong: ham lugng tro duge xac dinh bang
cach nung mau trong 10 nung ¢ nhié¢t d6 600°C trong 5-6
gi0 [9]. Ham lugng tro dugc tinh theo cong thurc:
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KL tro
KL méu kho x 100 (3)

Ham lwgng tro (%) =

Xac dinh ham luong protein: Ham hIong protein tho
thu dugc duge bang cach nhén gia tri nito tong (N) theo
hé s6 6,25 [10]. Phan trim protein trong mau duoc tinh
bang cong thirc:

Ham lugng protein tho (%) = %N x 6,25 4)

Ham luwong nito tong dugc xac dinh theo phuong phap

Kjeldahl:
N (%) = (VaxNa—Vl‘,;Nb)xlA-Ol )
trong do: V.: ml HCl do trong binh nén (chung cat); Vi
ml NaOH duoc sir dung dé chuan do trong binh nén; N
dinh mtrc HCI vao binh nén; N,: dinh murc cua NaOH
duge st dung dé chuan do; W: kh01 luong bot nam sir
dung dé phan tich (g).

Xac dinh ham lwong tong carbohydmte Ham luong
tong carbohydrate [11] duoc tinh theo cong thirc:

Ham luong carbohydrate tho (%) =[100 - (protein tho
+ chat béo tho + chat xo thd + tro)] (6)

Xac dinh ham lwong saponin triterpenoid tofng: Ham
lugng saponin triterpenoid tong cua dich chiét tor nam
Linh chi den dugc xac dinh theo phuong phap cua Chen
va cs (2007) [12]. Mau sau khi trich ly dugc loc va pha
lodng 10 1an, hat 2 ml mau da pha lodng vao dng nghiém,
thém 1an luot 1a 0,2 ml vanilin - axit acetic (8%), dun
cach thuy va u ¢ 60°C trong 15 phut. Sau 15 phut, cic
ong nghiém dugc lay ra lam mat, bd sung ethyl acetate
sao cho tong thé tich du 5 ml. Téng ham luong saponin
triterpenoid dugc phan tich dya trén phu:ong phép do do
hép thu quang phd & budc song 550 nm voi chat chuan la
axit oleanolic (mdy do quang phd Agilent 8453). Két qua
duoc biéu thi bing gam axit oleanolic duong lugng trén
100 gam khdi lwong kho (%).

Xac dinh ham luong tong phenolic: Ham luong tong
phenolic tir dich chiét ndm Linh chi den dugc xac dinh
theo phuong phap Folin-Ciocalteu [13]. Hat 1 ml dich
mau pha lodng thém 5 ml thuoc thtr Folin-Ciocalteu

10% va lac déu, sau 3 phut tlep tuc thém 4 ml dung dich
Na,CO,7,5%, lac déu va dé yén 1 gid trong bong t0i, sau
do tlen hanh so mau ¢ budc soéng 765 nm bang may do
quang pho Agilent 8453.

Phwong phap quy hoach thuc nghiém: Lya chon
phuong phip bé mat dap ung (Response surface
methodology) dé t6i vu héa diéu kién trich ly ham luong
sapomn triterpenoid va tong phenohc tr nam Linh chi
den co hd trg bang ky thuat siéu am. Ba thong 5O quan
trong cua qua trinh trich ly duoc nghién clru bao gom:
nhiét do trich ly (X)), thoi gian siéu am (X,) va cong suat
siéu am (X,). Cac th1 nghiém dugc bd tri theo phuong
phap Box-Behnken gdm 17 thi nghiém. Mdi thi nghiém
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duoc tién hanh 3 1an va lay két qua trung binh. M6 hinh
toan hoc mo ta anh hudng cua cac bién doc lap ddi vai
bién phu thudc c6 dang ham da thirc bac hai va cé dang
téng quat nhu sau:

Y= ﬁ0+2 1ﬁlX+Z 1ﬁLLX2+ZZl<}Bl]XX (7)

trong d6: Y: bién phu thudc (ham muc tiéu); X, X;: bién
ma hoéa (bién doc 1ap) anh huong dén Y; By By BJ cac hé
s6 hdi quy.

Phwong phap trich ly siéu am: Mdi thi nghiém can
10 g mau cho vao binh tam gidc thé tich 500 ml, thém
dung méi véi ty 1é cho trudc theo phuong phap bd tri
thi nghiém t5i wu. Cho binh vao thiét bj siéu &m CYF-
TES600N-4S (Pai Loan, Trung Qubc), diéu chinh cong
suat song siéu am theo cac dicu kién thi nghiém. Tién
hanh trich ly theo thoi gian cho trudc. Sau khi két thiic
qua trinh trich ly, dich duoc loc qua gidy loc va mang di
phan tich.

3. Két qua va ban luan

3.1. Mt sé thanh phin héa hoc ciia ndm Linh chi
den ¢ Nghé An

Két qua khao sat mot s6 thanh phan hoa hoc ctia nAm
Linh chi den thu hai tai Ngh¢ An duogc thé hién & bang
1. P6 4m ctia ndm sau khi thu hai duoc x4c dinh khoang
72,5+0,7%. Ham lugng chat béo thé xac dinh duge 1a
3,15+0,1%, gia tri chat béo thé cua ndm Linh chi den
thu hai tai Nghé An c6 gia tri cao hon trong cong b cta
0. Taofiq va cs (2017) [14] (2,50+0,1). Ham lugng tro
(2,58+0,12%) cua miu nam trong nghién ctru ndy ciing
cao hon mau nghién ciru ctia O. Taofiq va cs (2,4+0,2%),
tuong tu 1 ham luong protein tho (7,45+0,2%) ctia nAm
Linh chi den & Nghé An c6 gia tri cao hon so v&i miu
nghién ctru cia O. Taofiq va cs (6,72+0,04%). Ham
luong carbohydrate tong (63,10+0,5%) ciia mau nam
trong nghién ctru nay thap hon so voi nghién ciru vé nAm
Linh chi cta O. Taofiq va cs (88,4+0,2%).

Bang 1. Ham lwgng mét sé thanh phan trong ndm Linh chi den
& Nghé An.

Thanh phén Ham lugng (%)
Do 4m 72,5+0,7
Chét béo tho 3,15+0,1
Chét xo 22,7240,25
Tro 2,58+0,12
Protein tho 7,45+0,2
Carbohydrate tng 63,10+0,5
o i
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3.2. Thiét lip mé hinh

Cac nghién ctru ban dau da khao sat cac yéu to
anh huong dén qué trinh trich ly ham luong saponin
triterpenoid va tong phenohc tor nam Linh chi den nhu:
nhiét do trich ly, cong suat siéu am, thoi gian, ty I¢ nudc/
nguyen li¢u va nong d§ dung moéi. Trong nghién ctru nay,
tién hanh t6i vu hoa diéu kién trich Iy ham lugng saponin
triterpenoid va tong phenolic véi cac thong s0 khao sat
(bang 2): nhiét do trich ly (50 70°C) cong sudt siéu am
300500 W va thoi gian siéu am 6090 phut. St dung
dung moi trich ly la ethanol 50% va ty 1€ nguyén li€u/
dung moi 1a 1/40 (g/ml).

Bang 2. Bang ma héa cua cac bién dac lap.

Cac mirc ma hoa

Cécbién ddclap Donvi Ky hiéu

-1 0 +1
Nhiét @9 trich ly °C X, 50 0 70
Thoi gian siéu &m  phut X, 60 5 90
Cong sudt siéuam W X, 300 400 500

Su dung phan mém D651gn Expert® phlen ban 7.0 dé
danh gia anh huong cla cac thong 0 qua trinh trich ly
ham luong saponln triterpenoid va tong phenolic €O su
ho trg cua song si€u am tr nam Linh chi den. Két qua
duoc thé hién trong bang 3.

Bang 3. Thiét ké thi nghiém va két qua.

™ X, X, X

. . Ham lwong saponin triterpenoid Ham lwgng tong phenolic

nghiém (°C) (phit) (w) Y, (%) Y, (mg GAE/g)
1 0 18,26 6,34
2 + 0 23,17 7,64
3 + 0 2,55 7,67
4 + 4+ 0 16,79 542
5 0 1621 522
6 + 0 17,98 521
7 0 + 15,86 471
8 + 0 + 20,18 6,93
9 0 21,29 6,34
10 0 + - 15,49 551
11 0 + 15,71 4,68
12 0+ + 19,48 6,92
13 0 0 0 19,53 6,54
14 0 0 0 15,54 4,06
15 0 0 0 22,76 7,94
16 0 0 0 17,13 6,17
17 0 0 0 18,50 7,17

Ghi ch: +: ma héa mirc cao; -: ma hoa murc thap; 0: tam clia cac bién.
3.3. Phan tich sy co y nghia va sw twong quan ctia mé hinh

Ttr cac phan tich hdi quy tuyén tinh cua 17 thi nghiém
da xay dung dugc phuong trinh hoi quy bac hai cua qua
trinh trich ly ham luong saponin triterpenoid va tong



phenolic c6 ho trg cua siéu am tir nam Linh chi den la:

Y, = 1,22+ 0,099, +0,096X, +0,047X, + 0,050X X,
-0,058X X, - 0,047XX, - 0,15X 2 - 0,18X ?- 0,065X > (8)

Y, = 118,46 + 4,54X, + 2,88X, - 1,36X, - 1,24X X,
- 1,82X X, - 2,26X,X, - 5,01X 2 - 2,46X 2+ 0,96X.2 (9)

Két qua phan tich ANOVA cua md hinh bac hai cua Y,
va 'Y, da dugce danh gia bang cac gia tri F, p va R? (bang 4)
Gia tr1 F,pcuaY, la 81,66 va 0,0001; Y, 1a 82,94 va 0,0001
ca hai gia tri déu thoa min didu klen p<0 05, cho thdy ca 2

Bang 4. Két qua phan tich hdi quy ham lwgng TST va TFC.

Neubn Y, - TST Y,- TFC

GiiniF  Gidtrip Gid tri F Gid tri p
M hinh 81,66 <0,0001 82,94 <0,0001
X, 120,68 <0,0001 290,19 <0,0001
X, 114,65  <0,0001 116,56 <0,0001
X, 27,92 0,0011 26,04 0,0014
XX, 15,47 0,0057 10,80 0,0134%
XX, 20,46 0,0027 2336 0,0019
XX, 13,96 0,0073 35,93 0,0005
X2 15148 <0,0001 186,18 <0,0001
X2 20522 <0,0001 44,95 0,0003
X2 27,52 0,0012 6,79 0,0351%
Khong tuong thich 0,68 0,6098" 2,50 0,1989"
R? 0,9906 0,9907
CV% 2,46 0,65

NS: khong cé y nghia.
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mé hinh hoan toan c6 ¥ nghia thong ké véi do tin ciy déu la
99,99% (p<0, 0001) Hg so twong quan bdi (R?) ctia m6 hinh
Y, 12 0,9906 va Y, 1a 0,9907 cho thay, mo hinh Y, mo ta dén
99 ,06%, mo hinh Y mo ti dén 99,07% su thay d01 cua cac
ham muyc ti€u phy thuoc vio c4c bién anh huong. Chuén F cua
mo hinh Y 1a 0,68 (p=0,6098 va Y, 1a 2,50 (p =0,1989) chi ra

“su khong tucmg thich” ctia 2 mo hll’lh 14 v6 nghia. Piéu nay
tot cho qué trinh thiét 1ap mé hinh mo phong thuc nghiém.

3.4. Anh hwéng ciia cdc yéu to dén qud trinh trich ly

Duya vao md hinh da thire bac 2 thyc nghiém, dir ligu thuc
nghiém dugc phan tich bang phuong phap bé mit dap g sur
dung phan mém Design-Expert 7.0. Céc tryc X va Y cua bé
mat dap 0 ing 3 chiéu dai dién cho 2 yéu t, truc Z 1a mot trong
hai chi s6 danh gia 12 ham luong sapomn tr1terpen01d va tong
phenohc Ba bé mit dap tmg dugc xdy dung nhw mo ta trong
hinh 1 va 2.

Anh huong ciia cac yeu t6 dén qua trinh trich ly ham lugng
sapomn triterpenoid nam Linh chi den duoc the hién & hinh
1 va bang 3. Két qua hinh 1A va bang 3 cho thay, anh huong
twong tac cua nhiét dg trich ly va thoi glan den qua trinh trich
ly ham lugng saponin triterpenoid khi cong suat siéu am duoc
gitr tai tm (400 W). Sy tuong tac cua 2 yéu t0 nay c6 y nghia
dén ham luong saponin tnterpenmd thu duge (p<0,05). Dya
vao bé mit dap ung hinh 1A c6 thé thay tuong tac cua yéu to
nhi¢t ¢ va thoi glan la tuong duong nhau dén qua trinh trich ly
Ham luong saponin triterpenoid tang dan khi thoi gian siéu am
ting tir 60 dén 77 phut, khi thoi gian tlep tuc tang thi ham luong
sapomn triterpenoid ¢6 xu huong giam xuong Ham lugng
saponin triterpenoid tong cao nhét khi thoi gian si€u &m nam
trong khoang 75-83 phiit. Twong tw nhu vy, voi yéu to nhiét
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d6 thi khi nhiét do tang tir 50 dén 65°C thi ham lugng saponin
triterpenoid tang, tuy nhién khi nhiét d tiép tuc tang 1én 65-
70°C thi ham lugng saponin triterpenoid c6 xu hudng giam,
ham lugng saponin triterpenoid cao nhat khi nhiét d¢ trich ly &
khoang 60-67°C.

Trén hinh 1B thé hién anh _huong cua cap yeu to cong suat
siéu &m vdi nhi¢t d¢ trich ly. 0 tuong tac nay, yeu t0 cong suét
siéu am anh hudng it hon yeu to nhiét do. Ham lugng saponin
triterpenoid ting 1én khi cong suat siéu Am tang, giai doan 300-
400 W thi ham luong ting nhanh, tuy nhién khi cong suat tang
16n 400-500 W thi ham lugng nay c6 tang nhung khong dang keé.

Anh hudng cta cac yéu to dén qua trinh trich ly ham luong
tong phenolic tir ndm Linh chi den dugc thé hién & hinh 2 va
bang 3. Két qua hinh 2A va bang 3 cho thay, anh hudng tuong
tac clia nhiét do trich ly va thoi gian siéu am dén qua trinh trich
ly ham luong tong phenolic khi cong suat siéu am dugc giit tai
tam (400 W). Su tuong tac cta 2 yéu to ndy la co nghia dén
ham luong tong phenolic thu dugce (p<0,05). Ham lugng tng
phenolic tang dan khi nhiét do va thoi gian siéu 4m ting, ham
luong tdng phenolic cao nhat khi nhiét do sidu 4m trong khodng
65-70°C va thoi gian trong khoang 81-90 phl'lt Hinh 2B the
hién anh hudng cia cép yéu to cong suét siéu am va nhiét do
trich ly. Anh huong ctia cip yéu to nay la co nghia (p<0 05).
Cong suét siéu Am tang thi ham luong tong phenolic giam, tuy
nhién xu huéng giam nay khong dang ké. Ciing nhu & hinh 2A,
khi nhiét do trich ly tang thi ham luong tong phenolic thu duoc
cling tang lén.

3.5. Toi wu hod mo hinh

Qua trinh trich ly nham thu dwgc ham lwong saponin
triterpenoid va tong phenolic cao nhét tir dich chiét nam Linh
chi den. Két qua phan tich toi wu héa trén phin mém Design-
Expert® 7.0 cho théy, voi nhiét d6 trich ly 65,74°C, thoi gian
sidu 4m 83,39 phit va cong sudt siéu 4m 307,81 W thi ham
lugng saponin triterpenoid du doan la 1,1966% va ham lugng
tong phenolic du doan 124,05 mg GAE/g.

Dé phu hop céc thong sé cong nghé cua thiét bi, tién hanh
thyc nghiém lai mo hinh t01 wu tai cac thong s6: nhiét do trich
ly 65°C, thoi gian siéu 4m 83 phiit va cong suat siéu 4m 310 W,
két qua thu dugc nhu sau: ham luong saponin triterpenoid la
1,08+0,04% va tong phenolic 1 122,52+0,15 mg GAE/g (bang
5). Két qua thyc nghiém lai cho thay quy trinh trich ly phu hop
v6i gid tri toi wu ctia mo hinh.

Bang 5: Két qua trich ly ham lwong saponin triterpenoid va
tédng phenolic ttr nAm Linh chi den theo diéu kién téi wu.

Diéu ki¢n tbi wu Cacham  Gi tri Gid tri
X, X, X, muc tiéu  thwe nghiém* dw doan
Y, 1,08+0,04% 1,1966%
65°C 83 phat 310 W 122,5240,15 mg 124,05 mg
2 GAE/g GAE/g

*: gia tri trung binh cda 3 1&n thyc nghiém (n=3).
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4. Két luan

Nghién ctru nay di xac dinh dwgc mot sb thanh phan dinh
dudng va diéu kién t6i wu qua trinh trich ly siéu am nham thu
duoc ham lugng saponin triterpenoid va tong phenolic cao nhét
tir ndm Linh chi den thu hai tai Khu bao ton thién nhién Pu Hoat,
Nghé An 1a nhiét do 65°C, thoi gian siéu am 83 phut va cong
suat siéu am 310 W. Véi cac thong $d nay, dich chiét thu duogc
c6 ham lugng saponin triterpenoid cao nhat 1a 1,08+0,04% va
tong phenolic cao nhét 1a 122,52+0,15 mg GAE/g.
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Nhén dang ngudn phét sinh dong dat kich thich ho thiy dién
Song Tranh 2 trén co's¢ phén tich két hop tai liéu dia chat - dja vat Iy
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Tom tit:

Tran dong dit M4,7 xay ra vao cudi nim 2012 di thém phan khing dinh vé mirc d9 nguy hiém ciia dong dat kich thich & khu
vire thity dién Song Tranh 2, noi chwa cé ghi nhin vé dong dat kich thich trwéc khi ho thiy dién dworc tich nwéc vao nam 2010.
Danh gia do nguy hiém ciia dong dat kich thich va dy bao tac dong ciia no dén dap thuy dién 1a nhi€ém vu vo cung cap thiét. Pé
nang cao d¢ chinh xac trong danh gla tac dong nay, can chinh xdc héa ving nguon phat sinh djng dat kich thich, dong dat xay
ra do anh hwéng cua viéc tich nwéc hé chira. Trong bai bao nay, cac tac gia trinh bay to hop phwong phap phan tich két hop tai
liéu dia chét - dia vat Iy trong nhan dang nguon phat sinh dong dat kich thich hd thiy dién Séng Tranh 2 véi quy trinh phan tich
3 bwéc. Két qué nghién ctru da xac dinh dwoc 5 ngudn phat sinh dong dat kich thich ho thiy dién Song Tranh 2 lién quan téi 4
dit giy hoat dong lién thong véi hd chira.

Tir khéa: dong dat kich thich, déi nhay cam tai bién dia chét, dirt giy sdu, ho Song Tranh 2, ngudn phat sinh dong dat.
Chi s6 phan logi: 1.5

[dentification of triggered seismic sources in Song Tranh 2 reservoir based on the geological - geophysical data

Dinh Trong Cao', Xuan Bach Mai', Anh Tuan Thai', Thanh Hai Dang', Dinh Trieu Cao*

!Institute of Geophysics, VAST, 18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietnam
’Institute of Applied Geophysics, Vietmam Union of Science and Technology Associations, 42C/41/210 Doi Can Street, Doi Can Ward, Ba Dinh District, Hanoi, Vietmam
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Abstract:

The M4.7 earthquake that occurred at the end of 2012 confirmed the danger of triggered earthquakes in the Song Tranh 2
hydropower region, where earthquakes have not ever been recorded before the impoundment in 2010. The task of assessing the
triggered earthquake hazard and forecasting its impact on the hydroelectric dam is extremely urgent. To improve the accuracy
of this impact assessment, it is necessary to access the active faults for triggered earthquakes to be more effective in earthquake
seismic hazard assessment. In this paper, the authors presented a combination of analytical methods combining geological -
geophysical data in identifying active sources of triggered earthquakes that stimulate Song Tranh 2 hydropower reservoir with
a 3-step analysis process. Research results have identified 5 sources of earthquakes related to 4 active faults connected with the
Song Tranh 2 hydropower reservoir.

Keywords: deep fault, geological hazardous sensitive area, seismic source, Song Tranh 2 reservoir, triggered earthquake.
Classification number: 1.5

1. Mé dau

Dong dat kich thich ¢ cap d6 manh trung binh (M=4,0+5,0)
da xay ra tai cac ho thuy dién Hoa Binh, Song Tranh 2 va Son
La cua Viét Nam [1]. Hai dic diém chung cia cac hd thuy dién
nay 1a d¢ sdu day 1on nhét ciia cac hd chira 1a hon 90 m va dac
trung cdu trac dia chat khu vuc 1ong hd gdm cac d4 bién chat
(amphibolite, amphibolite schist...), gabrodiorite, granit hodc

“Tac gia lién hé: Email: cdtrieu@gmail.com
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da voi dac xit bi ca nat, dap v manh. Pong dat kich thich ho
Hoa Binh xay ra vao ngay 23/5/1989 (M =4,9) sau khi dugc
tich ddy nudc vao thang 12/1988; dong dat klch thich xdy ra tai
Song Tranh 2 (M =4,7) vao ngay 15/11/2012 sau khi dugc
tich day nudc vao thang 10/2010; dong dat kich thich hd Son La
(M, o=4-3) xay ra vao ngay 19/7/2014, sau khi dwoc tich day
nude vao thang 4/2012 [1].
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Su khéc biét 16n nhat giira biéu hién hoat dong dong dat tai
hd Séng Tranh 2 so v6i hd Hoa Binh va Son La 1a ¢ chd [1]:
ho6 Séng Tranh 2 duge xdy dung tai noi chua timg c6 dong dat
tu nhién xdy ra, trong khi hd Hoa Binh va Son La dugc xay
dung tai vung hoat dong dong d4t manh nhat Viét Nam; biéu
hién hoat dong dong dat kich thich tai ho Hoa Binh va Son La
khong kéo dai, chi trong khoang 5 nam la két thiic, trong khi
d6 dong dat kich thich hd Song Tranh 2 van c6 biéu hién hoat
dong lién tuc dén nay. D6 ciing 1a 1y do thu hut sy quan tim
cla cac nha dia chan Viét Nam va thé gioi dbi véi ho thuy dién
Soéng Tranh 2.

Mot mang ludi gdm 10 tram quan tric dong dat van hoat
dong va dang ghi nhan céc tran dong dat tir M1.0 xdy ra tai
day. Pong thoi, ciing da c6 kha nhiéu két qua nghién ctru vé
dong dat kich thich hd Séng Tranh 2 dugc cong bd, chi yéu
dé cap t6i: tong quat vé dic diém dia chit, kién tao va dit giy
hoat dong [2, 3]; biéu hién hoat dong dong dat kich thich va
co cu chan tiéu [3-8]; mdi quan hé giira biéu hién hoat dong
dong dat v6i do cao myc nudce hd va thay ddi ing suat 16 rong
[9, 10]; m6 hinh song dia chan [11]; do nguy hiém dong dat
[12] va gia toc dao dong nén [13-15].

Bai bao dé cap dén van dé nghién ciru xac dinh cdu tric
ngudn phat sinh dong dét kich thich hd thuy dién Soéng Tranh
2. Pham vi khu vuc nghién ctru giéi han trong khung toa d9:
A=107°57°+108°22" E; ¢=15°07"+15°32’ N (6 ty 1¢ 1:50000).

2. Dac diém dia chat, dia mao khu vuc ho thiy dién Song
Tranh 2 va ke cén

2.1. Dac diém vidn dong kién tao trong Kainozoi

O khu vyc Séng Tranh 2 va ké can (hinh 1), chuyén dong
kién tao twong phan trong Kainozoi c6 tinh chat kho1 tang,
bat dau tir Ollgocen cho dén nay. Trong do, van tdc nang
trung binh dat gia tri 0,04 mm/ndm thudc cAu tric phuong
tay bac dong nam, con cac ciu trac phuong & vy tuyén 1a
céc ciu tric ha lin yeu ¢ vén toe khoang -0,02 mm/nam
[2, 3, 16-19].
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Hinh 1. C4u trac dia chat khu vwc hé thiy dién Séng Tranh 2
va ke can.

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(8) 8.2022

2.2. Ddc trung céu tric dia chit

Ving ngdp nudc ho thuy dién Song Tranh 2 (hinh 1)
ton tai 3 phan vi dia ting dia chat sau [16]: (1) Hé tang
Kham Duc (PRkd, Meso-Neoproterozoic): feldspar-
hornblende schist; two-mica garnet schist, quartz-biotite
schist, biotite-disthene schist; amphibolite, amphibolite
schist; biotite schist, quartz-biotite-disthene-garnet schist;
amphibolite, quartz-muscovite schist; dolomitic marble; (2)
Phic hé Bén Giang - Qué Son (3! .~Y',ba, Late Paleozoic):
gabrodiorite, diorit, hornblende-biotite; granodiorite,
porfyritic hornblende granodiorite; hornblende-biotite
granite; (3) Phirc h¢ Chu Lai - Ba To (y,cb, Neoproterozoic):
granodiorite, granite, granite-migmatite. Cac thanh phan
clia hé tang néu trén déu co phuong chung & vi tuyén, bi
phan phién kha dbc, c¢6 nhiéu hé thong khe nirt (hinh 1). Khi
bi phong hoa, 1am thay di tinh chat co 1y cua da, din dén
khong con bén vitng, dé bi trugt 10.

2.3. Dac diém vé dia mao

Biéu hién bién dang dia hinh (hinh 2) trong pham vi khu
vuc nghién ctru dugc ghi nhan nhu sau: (1) Pia hinh thung
liing s6ng sudi 16n déu phat trién doc theo cac d6i dit giy
hoat dong, sut bac dia hinh thép dan vé phia déng bic va
tdy nam (tur trén 1000 m xu6ng 10-30 m); (2) Boi dit gay
Tra My - Tra Bong gy bién dang va chi ph01 phuong phat
trién dia hinh thung ling S6ng Tranh va Tra Bong, huéng nai
phat trién theo phuong vi tuyén chay tir khu vue Bong Son
dén Kham e tao cac mat dut giy kién tao cim vé phia béc
rat o [2, 17].

Chi Gidi

El Vi tri truot 16 dét
[ Vi tri nin sue dait
[#] Vi ui 16 nuée nong
‘?‘ Hé thay dién

Chén tam dong dat
o M=15+19
© M=20+29
@ M=30+:39

O M=40+49

Hinh 2. DEM va cac yéu t6 vé tai bién dia chat khu vwc hé thay
dién Séng Tranh 2 va ké can.

2.4. Biéu hién hoat dpng dpng dit, nirt sut va trwot 16 dit

Déng ddt tw nhién: tuy chua co tai liéu nghién ciru nao
chting minh rang da co6 dong dat tu nhién xay ra tai khu
vuc hd Song Tranh 2 (trong pham vi ban kinh 30 km), song
theo du bao thi cép d6 manh t6i da cua dong dét tu nhién,
M=5,8+5,9 c6 nguy co xay ra tai khu vyc nay [2].
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Pong dat kich thich: Theo sb liéu thong ké cua Vién Vat
1y Pia cau thi tir thang 8/2011 (bit dau xut hién dong dat
kich thich) dén hét thang 2/2019 tai khu vuc long hd Song
Tranh 2 va 1an c4n dd quan sat dugc 1161 dong dét co cap
d6 manh M=1,5+4,7 (>1,5), trong d6 c6 731 dong dat co
M=1,5+1,9; 392 dong dat c6 M=2,0-2,9; 33 dong dat co
M=3,0+3,9; 5 dong dat c6 M>4,0; manh nhat la dong dat
M =47 (ngay 12/10/2012).

gs.max

Nut sut ddt Céc diém nut - syt dat khu vuc nghién ciru
(hinh 2) chu yeu la cac khe nut kién tao hoat dong véi cac
Ag (x, ) 1a kiéu ngudn gdc khac nhau [2, 17]: khe nut cat
tach gidn va nén ép. Chung dugc hinh thanh va phat trién
trong bdi canh dia dong luc hién dai voi truong ing suét nén
ép theo phuong 4 kinh tuyén, kiéu trugt va trugt - gidn; hoat
dong trugt bang - thuan cua cac dut giyl14 hoat dong theo
phuong tay bic - dong nam va dong béc - tiy nam, tach sut
v6i cac dut gdy phuong 4 kinh tuyén.

Trweot 16 ddt: Truot 16 dat chu yéu dién ra trong cac kiéu
vo phong hoéa ferosialit va siafelit cua cac d4 magma axit
bién chét va trén cac tang tram tich Dé tt hon hop vun - tho -
b6 101 ¢6 d6 dinh két yéu. Pic biét, truot - 1& dat dién ra kha
manh mé& & nhing noi ¢6 chiéu day vé phong héa 16n, dat
30-40 m nhu trén dia ban huyén Tién Phudc, Bic Tra My va
Nam Tra My. Mt phan khong 16n cac ¢4 thé trugt - 1o dat
x4y ra trong ca vo phong hoa 1an da gbc. Nhiing khdi truot
nay thuong di kém véi nit dat, hinh thanh va bi khong ché
boi cac khe nirt kién tao [2, 17].

3. Phuong phap phan tich va két qua thu dugc

Céc budc phan tich tai li¢u nhdm nhan dang dirt gay tiém
4n nguy co tai bién dia chat gdm: 1) Khing dinh su ton tai
ctia diit gdy sau thong qua gia tri gradient ngang toan phan
cuc dai (Gmax) di thuong trong luc, tir va st dung bd loc
ban d6 Theta cai tién (Modified Theta Map Filter - MTM);
2) Xéc dinh d6i nhay cam tai bién dia chit (hay con goi 1a
doi dong lyc dut gay [19, 20] trén co so chdng chap cac chi
so klen tao dia mao, st dung cong ngh¢ GIS; 3) Cac dut gay
tiém an nguy co tai bién dia chit 1a cac dut gdy siu co biéu
hién nguy co cao vé tai bién dia chat (dugc phan anh trén két
qua phan tich budc 1 va 2) [19-29].

3.1. Phat hién Gmax va MTM cho tai liéu di thuong
trong lwe Bouguer

Ca hai cach tiép can Gmax va MTM déu duoc sir dung
dé xac dinh vi tri dat gdy, tuy nhién khi st dung Gmax &
cac d6 sau nang truong khac nhau cho chung ta dugc hudng
cim cua dut gdy, mot két qua bd ~sung hon so véi MTM.
Viée str dung dong thoi 2 cach tiép can gitp néng cao do
chinh xdc trong xéac dinh dut gay, thong s6 quan trong nhat
trong nhi€ém vu danh gia do rui ro tai bién dia chat.

Phuong phap Gmax dugc st dung dé xac dinh ranh gioi
gitra cac khoi dia chat co mat d6 khac nhau. Gradient ngang
toan phan (G) trén ludi so liéu di thuong trong luc Bouguer
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(hay tir) dugc tinh theo cong thuec:

G- \/ (Ag(x.y))z N (Ag(x.y))z
dx dy

voi Ag(x, y) 1a di thuong trong luc Bouguer tai diém (x, y)-
Tdng gia tri gradient ngang tai diém tinh toan (coi la diém
trung tim) duoc so sanh véi gia tri cta 8 diém gan nhit theo
4 huong (doc theo hang, cot va 2 duong chéo), néu né thoa
man la diém co gia tri G 16n nhat so v6i 8 diém xung quanh
thi day chinh 13 diém Gmax can tim. Cac diém Gmax phéan
b6 theo dang tuyén s& phan anh sy ton tai clia dut gy.

(1)

K¥ thuat phat hién doi ranh gidi ciu trac (vat thé) dia
chat an sdu bang MTM duoc sir dung rong rii trong thim
do dia vat Iy. MTM di chiig t6 rat ¢6 hiéu qua trong nghién
ctru phat hién d6i ranh gidi ciu trac (dut giy) va cac thé
xam nhap [23-29]. MTM dugc xay dung theo cong thuc
sau:

VA + 1 ) @)
VA + 15+ 1%
trong do: f_1a dao ham béc 2 theo truc z (d9 sau); f va f
la dao ham bac 2 theo truc z véi x, y tuong ung.

MTM = cos_1<

3.2. Xdac dinh doi nhgy cam tai bién dia chit trén co
so chong chap cdc chi so kien tao dia mao, sir dung cong
nghé GIS

Xac ldp hé tiéu chi nhan dang doi nhay cam tai bién dia chat:
Trén co s nghién ctru xac 1ap dat doan dut giy trong dong dét
Tuan Gido ngay 24/6/1983, M6,7, Cao Pinh Triéu va Nguyén
Dirc Vinh (2012) [30] di dua ra hé thong gdm 9 chi s6 kién tao
dia mao nhan dang déi nhay cam tai bién dia cht va phan doan
dut gay hoat dong phuc vu tinh toan cuc dai dong dat cho Viét
Nam. Dbi véi khu vuc hd thuy dién Song Tranh 2 va ké can,
chiing i str dung 7 tiéu chi tiéu biéu nhan dang d6i nhay cam
tai bién dia chat nhu sau [31,32]: DH1 - Mat d6 Foto linement
va dit gdy dia chét theo tong chiéu dai; DH2 - Mat do nut
giao ctia dut giy dia chat, lineament va song - su6i; DH3 -
Mat d6 ntt sut dat, truot 16 dat va xuit 16 nude néng trong
dién tich mét 6 ludi dugce chia theo di¢n phu déy; DH4 - Do
déc dia hinh; DH5 - Mat do d6 dai song sudi; DH6 - Ty sb
giita bé rong day va do cao cua thung liing (the width/height
ratio of the valley - Vf); DH7 - Chi s6 gradient chiéu dai
dong chay (Hack index or the stream gradient index - SL).

Phdn cdp cdc nhdn t6: Phan cdp muc do xdy ra tai bién
dia chit theo 3 cip: thap (hodc khong biéu hién nguy co),
trung binh va cao. Cac yéu t6 thanh phan DHI - DH7 déu
dugc phan dinh thanh 3 c:?ip theo mirc d§ nhay cam néu trén.

Tinh trong sé dwa trén phwong phdp phdn tich hé thong
phén cdp (Analytic Hierarchy Process - AHP): Phuong
phép phan tich thtr bac (hay con goi la phuong phap mo
hinh p - trong s6) dwoc chung téi st dung trong xac dinh doi
nhay cam tai bién dia chét trén co s& chong chap cac chi sd
kién tao dia mao, st dung cong ngh¢ GIS [33-35]. Noi dung
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ctia phuong phap bao gdm viée xdy dung mot hé thong cac
cip ma tran so sanh giira cac yéu td khac nhau. Cach tiép
can nay co thé duoc mo ta nhu 1a su phan bac tam quan
trong cua cac yéu t6 d6i voi viée nhan dang d6i nhay cam tai
bién dia chat, mdi yéu td dugc so sanh véi cac yéu td khac
dé xac dinh tAm quan trong cta chung. Trong sb cta cac yéu
t6 thanh phan duoc tinh toan tuong quan theo cong thirc:

LSI = 0,3215*DHI + 02313*DH2 + 02172*DH3
+0,1040*DH4 +0,0644*DHS5 +0,0398*DH6 + 0,0217*DH7  (3)

Do tin cay cua danh gia trong s6 dugce thé hién qua gia tri
cla ty 1¢ nhat quén CR (Consistency ratio), gié tri thu duoc trong
tinh toan nay dat 0,025, nho hon so véi ngudng gié tri chap nhan
duoc 0,1 [34, 35] da khrfmg dinh tinh chinh xac ctia ndi dung
phan tich.

3.3. Cic dirt gaiy tiém dn nguy co tai bién dia chit khu
vue Song Tranh 2 va ké cdn

Két qua tinh toan dya trén tai liéu di thuong trong luc
Bouguer [36, 37], x4c dinh cac diém Gmax & cac muc do sdu
2,4 va 6 km cung gia tri MTM dugc trinh bay ¢ hinh 3. Vi
tri dut gdy sau dugc phan anh rd nét trén 2 loai tai li¢u nay.

Chu giai
Gmax khi nang truong 2 km
+ | Gmax khi nang truong 4 km
" Gmax khi nang trudng 6 km
=== Hg thong cac dit gy siu
8 7~ H3 thiy di¢n Séng Tranh 2

15l | DPap thiy dién Song Tranh 2
2

b:N A

Hinh 3. Phan b6 Gmax va gia tri MTM (c6t phan bé mau) khu
vwe Séng Tranh 2 va ké can.

Tir céc ban d6 thanh phan, qua qua trinh chong chap, sir
dung phan mém ArcGIS 10.0, cic tac gia di thanh lap so
d6 phan bd d6i nhay cam tai bién dia chéat khu vuc hd Soéng
Tranh 2 va ké c4n & ty 1& 1/50000 (hinh 4).

Céc dit gdy sau trung v6i doi nhay cam cao tai bién dia
chat duogc goi 1a dut giy tiém an nguy co cao vé tai bién dia
chat. Téng cong da phat hién dwoc 12 dut giy sau tiém 4n
nguy co cao vé tai bién dia chat tai khu vuc hd thuy dién
S6ng Tranh 2 va ké can (dugc ky hiéu tir F1 dén F12), bao
gom: F1 - Dut giy song Tra Bong; F2 - Pt giy Tra My;
F3 - bt gay song Nudc Lé; F4 - bat gay song Tra No; F5
- Pt giy séng Vu Gia; F6 - Put giy song H6 Khanh; F7 -
but gay song Tién; F8 - But gy song Tram; F9 - but gay
song Nuoc Pen; F10 - But gdy Tién Hiép; F11 - but gay
Rao Quan - A Ludi; F12 - Dt gdy song Nudc Xa.
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CHU GIAI
[ ving c6 nguy co thip

| @ Ving c6 nguy co trung binh
n

€661

- Ving ¢6 nguy co cao

El Hé thong dit gay sau
Nguén pht sinh dong dat

: Tram quan tric dong dat
1 H6 thity dien Song Tranh 2
S Dap thiy dién Song Tranh 2

Chén tam déng diit
& Trd Leng /

q/ O M=30:39
& aTra Tap

Xxa a L

N / X Tri Mai O M-40+49
2 i 0 5 10
= }Afl\m‘ng Hoong ——

Hinh 4. Cac ngudn phat sinh dong dét kich thich hé thay dién
Soéng Tranh 2.

3.4. Cdc nguon phdt sinh dpng dit kich thich hé Séng
Tranh 2

Khi nuéc hd chira thim thiu vao doi ca nat dap vo cua
cac dut gdy tiém an nguy co tai bién dia chat, lam thay d6i
trang thai ing suét 15 réng theo chidu hudng kich thich dong
dat xay ra [38, 39]. D6i voi khu vuce hd Séng Tranh 2, két
qua nghién ciru cua ching ti cho thdy co toi 4 dut giy tiém
4n nguy co tai bién dia chit lién thong v6i hd chira (khi
dugc tich nude 1én cao trinh ti da): F1 - Dut giy song Tra
Bong; F2 - Put giy Tra My; F3 - Put giy song Nudc Lé;
F4 - but gay song Tra No.

Phan bd chan tdm dong dit kich thich c6 M=1,5+4,7
duoc trinh bay & hinh 4 va bang 1 cho thdy c6 sy ton tai ciia
5 cum chan tam dong dat gin lién véi déi dut giy co nguy
co cao vé tai bién dia chit: F1.1 (thudc dut giy song Tra
Bong); F2.1 (thudc dut gy Tra My); F3.1 va F3.2 (thudc
dat gy song Nudc Le) va F4.1 (thudc dut gy song Tra
N6). Théng ké vé biéu hién hoat dong dong dat kich thich &
bang 1 cho thay:

- Pong dit kich thich c¢6 cip d6 manh 16n nhét:
=4,7 xay ra tai doan ngudn F2.1 (dit gdy Tra My); tai
F1.1 (dut giy song Tra Bong), M =25 tai F3.1 va F3.2
(dut gay song Nudc Lé) cod qu_max:‘%’l; M, =30 tai F4.,1
(dut gay song Tra N6). Chiéu day tang phat sinh dong dat
16n nhat dat 16 km thudc vé F3.2 (tir 2 dén 18 km), F2.1 (12
km); F1.1 va F3.1 (9 km), 8 km thudc vé F4.1.

M

qs.max

- Dong dét kich thich sém nhit quan sat thiy tai F1.1,
M4,2 (ngay 3/9/2012), tiép dén 1a tai F3.2, M4,1 (ngay
7/9/2012), F3.1, M4,1 (ngay 23/9/2012), F2.1, M4.6
ngay (12/10/2012), mudn nhit 1a tai F4.1 va M3,6 (ngay
19/10/2012).
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Bang 1. Cac ngudn phat sinh dong dat kich thich hé thay dién
Soéng Tranh 2.

Pong ditl6n Ngayxady  Phén bd dd siu chdn

?:)l“ Nguén g‘é‘)}c ait giy nhat quan sit ra dong dit tiéu (tang phat sinh
duge (qu‘m) dau tién dong dat) (km)

1 F, Song Tra Bong 4,2 3/9/2012 2+11

2 F, Tra My 4,7 12/10/2012  2+14

3 F, Song Nugec Lé 4,1 23/92012  2+11

4 F, Song Nugc Le 4,1 7/9/2012 2+18

5 F, Song Tra NO 3,6 19/10/2012  2+10
4, Ban luan

Két qua phén bd dut gay khu vuc nghién ctru thé hién &
hinh 3 cho thiy, cac dut giy (12 dat giy) khu vuc nghién
ctru gdbm: F1 - Put giy song Tra Bong; F2 - Put giy Tra
My; F3 - Dt gy song Nude Lé; F4 - Dt gay song Tra No;
F5 - but gay song Vu Gia; F6 - But gdy song Ho6 Khanh; F7
- but gay song Tién; F8 - But gdy song Tram; F9 - But gay
song Nuodc Pen; F10 - DBut gay Tién Hiép; F11 - but gay
Rao Quan - A Ludi; F12 - but gay song Nudc Xa.

Két qua thu dugc cho thiy 16 hé théng dut giy phuong
tay bic - dong nam va a vi tuyén, con lai chi c6 2 dut giy
phuong dong béc - tiy nam (F8, F9). Két qua thu dugc tuong
ddng voi hé thong dit gay dia chit cua khu vuc trong cong
b cuia [4, 40, 41], tuy nhién mang lu6i dit gy nhé phuong
dong bic - tdy nam hay 4 kinh tuyén nhu dut giy 13, 14, 15
[40] thi khong nhan dang dugc trén tai liéu Gmax va MTM.

Céc dut gy c6 biéu hién 5 trong danh gia huéng cim
F1-F5, c6 huéng cim dong béc ciing twong ddng voi két qua
cta cac nghién ctru trudc day [4, 40, 41] tuy nhién nhirng
dut gy khac F6-F13 biéu hién huéng cam theo gid trj Gmax
khong ro, 1y gidi do nhitng dat gy F1-F5 1a nhitng dat gay
sau khu vyc nghién ctru [40]. Theo C.A. Guo va cs (2017)
[29] thi phuorng phap MTM sir dung 6t trong nhan dang duat
gdy voi chidu sdu trung binh hodc sau. Nhu Vay c6 thé thay
su két hop gitra Gmax va MTM déu dung dé nhan dang dut
gdy siu, cac dut giy nong s& kho c6 biéu hién. Piéu nay
ciing d& hiéu do nhing noi ton tai dat gay trung binh hoic
sau thi biéu hién vé bién thién tai liéu trong luc hay tur cling
s& 16 nét hon. Theo hinh 3 thi ton tai 5 dut gdy chinh lién
thong dén hd thuy dién song Tranh 2, d6 1a F1, F2, F3, F4
va F9.

Két qua nghién ctru ctia chung t6i (hinh 4) cho thiy c6 5
dut gay: F1 (song Tra Bong), F2 (Tra My), F3 (séng Nudc
L¢), F4 (song Tra No) va F9 (song Nudc Pen) 1a lién thong
v6i hd Séng Tranh 2, nhung trong d6 biéu hién hoat dong
dong dat chi c6 4 dut giy (tir F1 dén F4). Voi 4 dut gay
nay, dwa vao danh muc dong dét phan thanh 5 ving ngudn
dut giy hoat dong co phat sinh dong dit kich thich (bang
1): F1.1 thudc dut giy song Tra Bong; F2.1 thudc dut giy
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Tra My; F3.1 va F3.2 thudc dut gy song Nude Lé va F4.1
thudc dut gy song Tra No. Gia tri Mmax quan sat trén cac
doan ngu@)n duoc thé hién & bang 1, hinh dang doan nguén
dugc thé hién ¢ hinh 4.

Theo déc trung co ciu chén tiéu, G. Lizurek va cs (2017)
[8] da phan vung dong dat kich thich khu vuc song Tranh 2
thanh 2 ving, ving phia bic va nam cua ho thuy dién song
Tranh 2 dua trén danh muyc dong dat dén nam 2016, cling
tuong tu v&i sy phan chia cia T.A. Tuan va cs (2017) [10].
Hai viing phan chia twong dong v6i ving F1.1 va F3.2 trong
nghién ciru nay. Két qua phén chia trong nghién ctru ndy thé
hién rd tinh chi tiét cao hon, mét trong nhiing 1y do 1 nho
danh muc dong dit v6i do chi tiét khac nhau, trong két qua
nay thi danh myc dong dat sir dung céc tran dong dét kich
thich ghi nhan dén hét thang 2/2019, bao gém 1161 tran
dong dét kich thich v6i cip d6 manh tir M1,5 do Vién Vit Iy
Dia cau cung cap. Dong thoi, sy phan chia dya trén phan bd
clia dut gdy hoat dong ciing gitip nang cao tinh chi tiét ciia
phan nhom dong dat kich thich trong mdi twong quan chat
ché véi cac ving ngudn phat sinh.

Xéc dinh dugc dut gdy hoat dong ctiia dong dét kich thich
(hay nguén phat sinh dong dat kich thich) s& gitp nang cao
d6 chinh xac cuia bai toan danh gia d¢ nguy hiém dong dat
(PSHA) khong chi dimg ¢ mirc dénh gia chung vi hé thong
dut gdy dia chét thuan tiy nhu cong bd cua [12] tinh toan
gia tri PSHA cho khu vuc trong ban kinh 100 km tinh tu
dap thiry dién song Tranh 2. Vi d6 chi tiét ciia ngudn phat
sinh dong dit kich thich thi gia tri PSHA s& sat v6i thyc té
va nang cao hiéu qua ciia canh bao tai bién.

Céc doan dut gdy sdu tiém an nguy co cao vé tai bién dia
chat, lién thong v6i hd Song Tranh 2 khi tich nude toi cao
trinh t&i da 1a noi phat sinh dong dat kich thich. D6 1a cac
doan ngudn: F1.1 thugc dut gy song Tra Bong; F2.1 thude
dut gay Tra My; F3.1 va F3.2 thudc dut gay song Nuodc Lé;
F4.1 thude dut gay song Tra No.

=4,7

Pong dat kich thich cdp d6 manh 16n nhit, M qsmax
xay ra tai doan dut gy Tra My bi ngap nudc. Chan tam cua
dong dat nay nam tai vi tri sau nhét ciia hd Séng Tranh 2 va
cac dong dat co M>4,0 déu ndm trong pham vi ngap nudc
ctia ho chira.

C6 biéu hién 16 nét sy khac biét vé thoi gian xuat hién
dong dét giita cac doan ngudn khac nhau: sém nhat ngay
3/9/2012 va cham nhét ngay 19/10/2012. V& cap do manh,
M nhé nhit (3,6) xdy ra tai dit gﬁy‘séng Tré N6 va lon
nhat (4,7) xay ra tai dut gay Tra My. Be day tang phat sinh
dong dét ciing co su khac nhau gitra cac doan ngudn khac
nhau, dao dong tir 8 dén 16 km.
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Tom tit:

Nhirng nghién ctru vé 6 nhiém giy ra béi cac hop chit perflo hoa (PFCs) trong méi truomg & cac nwéce dang phat
trién nhw Viét Nam con nhiéu han ché, dic biét doi véi cac hé théng nwéc mit chay qua khu viee thanh thi, dong
dan cwr va khu cong nghiép. Trong nghién ciru nay, cic hop chit PFCs dwgc phén tich trong 32 miu nwée va 14 miu
tram tich dugce léy doc theo song Nhue va song Day chdy qua 6 tinh, thanh ph() c6 mit do dan s0 cao ciia mién Bic.
PFCs phat hién dugc trong 100% mau nuwéc véi nong do trung blnh tong 1a 7,85 ng/1 (gia tri trong khoang 4,54 dén
13,48 ng/l). Trong trim tich chi tim thiy PFCs trong 40% so miu véi tong ham lwong ¢ mire thap (0,06-2,60 ng/g
miu khd). Axit perfloankyl carboxylic véi so nguyén tir cacbon trong phan tir thap (tir C4 dén C8) 1a nhirng cAu tir
troi tim thay trong nuwéc mit, con trong tram tich c6 phat hién thay perfloankyl sunfonat nhung & ham lwgng thap,

x4p xi nguéng gi6i han dinh lwong.

Tir khéa: nwée mit, PFCs, song P4y, song Nhué, trim tich, Viét Nam.

Chi s6 phén logi: 1.5

1. Dt van de

Céc hop chat PFCs dugc san xuat tir nim 1950 va sir
dung rong rdi trong cong nghiép, san xuat hang tiéu dung
do nhiing tinh chit hoa 1y wu viét nhu kha ning chéng thim
dau, chéng thAm nudce, tinh on dinh véi tac dung cua nhiét
va cac tac nhan héa hoc. Hon hop PFCs duoc st dung nhu
chét hoat dong va bao vé bé mat trong cac san phém dan
dung nhu tham, da, giéy, dét may, bot chéng chay, chat danh
bong va dau goi [1]. PECs c6 thé phat tan vao moi trudng
tir cac san pham thai bo, tir sy phan huy cac tién chit st
dung trong cong nghiép. Trong nhitng nam gan day, cac hop
chat PFCs ngay cang nhan duoc su quan tAm trén toan cau
do chung phan bd & khip noi, bén vimg trong moi trudng,
dac biét co kha nang tich Iily sinh hoc va tiém an nguy co
doc hai. J.P. Giesy va cs (2001) [1] 1an dau cong bd vé su
xuét hién cta cac hop chit PFCs trong dich chiét mau mau
va gan cua cac dong vat ¢6 v, chim, ca hay tham chi trong
mau nguoi. Nhitng nghién ctru sau d6 da cho thdy, PFCs
duogc tim thdy trong khong khi [2], nudc mit [3, 4], tram
tich [5] va mau sinh hoc [1, 6]. Trong s6 cac hop chat PFCs,
perflooctansunfonat (PFOS) va axit perflooctanoic (PFOA)
1a 2 hop chat dién hinh va thuong dugc phat hién ¢ nong
d6 cao nhét trong nén mau méi trudong. Nam 2009-2011,
PFOS, PFOA va mét s6 hop chét lién quan di duge dwa vao

"Tac gia lién hé: Email: duonghonganh@hus.edu.vn
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danh sach cac chat 6 nhiém hiru co khé phan hiy (POPs)
can han ché str dung va hudng t6i loai bo theo Cong udc
Stockholm.

Mot sb nghién ctiru gan ddy di cong bd sy hién dién
PFCs trong nudc thai d6 thi, nudce thai tai mot sb lang nghé
tai ché, bai chon l4p rac hay tham chi dwoc tim thay trong ca
tai mot s6 song, hd ¢ Viét Nam [7-9]. Thuc té cho théy, Viét
Nam dang chuyén tir mot nude nong nghiép sang phat trién
cong nghiép, di doi voi qué trinh d6 thi hoéa nhanh chong
trong nhling nam trd lai day. Tuy nhién, di li€u vé hién
trang 6 nhidm méi trudng gay ra boi cac hop chét hitu co
kho phan hity méi, phat thai tir san xuat cong nghiép hay cac
hoat dong dan sinh nhu PFCs van con kha han ché. Luu vuc
song Nhué va song Day gom 6 tinh, thanh phd phia Bc,
noi tap trung cac khu vuc do thi, lang nghé truyén thong,
cac nganh cong nghiép va dich vu dang phat trién manh
mé. Véi toe do phat trién nhu hién nay, nguén nudc mat tai
song Nhué va song Day tiém 4n nguy co 6 nhidém cac chét
htitu co khé phan huy, dac biét 1a PFCs. Vi vay, nghién ctru
nay duoc tién hanh dé khao sat ndng do va su phan bd cua
cac hop chat PFCs trong méi truong nudc va trim tich song
nhiam cung cap thong tin ban dau phuc vu cong tac quan 1y
moi truong luu vuc song Nhué va song Day.



s Khoa hoc Ty nhién | Khoa hoc trai dat va méi truong

Contamination of perfluorinated
compounds (PFCs) in surface
water and sediment collected

from Nhue and Day rivers

Thi Vi Phung'-2, Thuy Ngoc Nguyen' 2, Thi Thuy Bui’,
Dinh Quang Phan'2, Hung Viet Pham'2,
Hong Anh Duong"?

[Research centre for Environmental Technology and Sustainable
Development (CETASD), University of Science, Vietnam National University, Hanoi,
334 Nguyen Trai Street, Thanh Xuan Trung Ward, Thanh Xuan District, Hanoi, Vietnam
*Key Laboratory of Analytical Technology for Environmental Quality and Food Safety Control (KLATEFOS),
University of Science, Vietnam National University, Hanoi,
334 Nguyen Trai Street, Thanh Xuan Trung Ward, Thanh Xuan District, Hanoi, Vietnam
3Thanh Do University, Kim Chung Commune, Hoai Duc District, Hanoi, Vietnam

Received 20 December 2021; revised 24 January 2022; accepted 27 January 2022
Abstract:

Currently, there has been little data on contamination by
perfluorinated compounds (PFCs) in the environment
in developing countries such as Vietnam, especially
for surface water systems flowing through densely
populated urban areas and industrial zones. In this
study, PFCs were analysed in 32 water samples and 14
sediment samples taken along Nhue and Day rivers,
which flow through six high population density provinces
in Northern Vietnam. PFCs were detected in 100% of
water samples with an average total concentration of
7.85 ng/1 (4.54-13.48 ng/l). In sediment, PFCs were found
at low concentrations ranging from 0.06-2.60 ng/g d.w
with a detection frequency of 40%). Perfluoro carboxylic
acid with short carbon chain length (from C4 to C8)
were dominant compounds observed in surface water
while perfluoroalkyl sulfonates in sediment were found
at low concentrations, approximately the threshold of
quantitative limits.

Keywords: Day river, Nhue river, PFCs, sediment, surface
water, Vietnam.

Classification number: 1.5
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2. Thuc nghiém
2.1. Héa chit, thiét bi

Dung dich chuan 1a hdn hop chia 7 hop chat axit
perfloankyl cacboxylic bao gdm axit perflobutanoic (PFBA),
axit perflohexanoic (PFHxA), axit perflooctanoic (PFOA),
axit perflononanoic (PFNA), axit perflodecanoic (PFDA), axit
perfloundecanoic (PFUnA), axit perflododecanoic (PFDoA); 2
mudi perfloankyl sunfonat gdm perflohexansunfonat (PFHxS)
va perflooctansunfonat (PFOS). Hon hop danh ddu MPFAC-
MXA (Wellington, Cannada) chira 9 hop chat (°C) axit
perfloankyl cacboxylic va (**0, 1*C) perfloankyl sunfonat dugc
ding 1am chat déng hanh. Cac dung mdi, héa chat st dung
bao gém metanol cho HPLC, nudc cho HPLC, amonihydroxit,
axit axetic dugc mua tir Sigma, Aldrich. Thiét bi sic ky long
detector khdi phd kép LC-MS/MS 8040, Shimadzu dwoc st
dung cho phan tich dinh tinh va dinh lugng cac PFCs.

2.2. Ldy mdu va chudn bi mau

Séng Nhué co chiéu dai 74 km, nhan nudc tir song Héng
qua céng Lién Mac. Song Nhu¢ ciing dugc st dung nhu mot
thanh phan trong hé thong thoat nudc cho khu trung tim thanh
phd Ha Noi va quan Ha Dong. Hé thong nay bao gom séng To
Lich, Lur, Sét, Kim Nguu chay vao song Nhu¢ tai dap Thanh
Liét véi luu lugng 300.000-350.000 m*/ngay. Song Nhué gap
song Day tai thanh phd Phu Ly. Séng Day dai 237 km chay
qua Ha Noi, Ha Nam, Nam Dinh, Ninh Binh va cubi cung ra
bién. Song Day 1a mot nhanh ciia song Hong va 1a mot dong
song thoat nude va phuc vu chia dong trong mua Iii. Mau
nude (n=32) duge thu thip doc theo song Nhué¢ (n=11) va
song Pay (n=21); hd Yén So (n=1) noi tap trung cudi ngudn
nudc thai d6 thi cua trung tdm thanh phd Ha Noi nhu mot
diém so sanh. Cac diém lay mau doc theo song Nhug¢, song
Day duoc biéu dién ¢ hinh 1, cac thong tin chi tiét vé ldy mau
dugc trinh bay ¢ bang 1.
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Bang 1. Théng tin diém ldy mau nwéc mét va tram tich tai lwu
vwe song Nhué va song Day (mua mwa, 2019).

ﬁ’fj‘;‘c i‘fl']“ trim ;g0 Kinhdj  Thoitiét Song
wor - 21.089385  105.770574 Néngnhe  Nhué
w02  S02 21.041786  105.761359  C6 may Nhué
W03 S03 21.007396 105761695  C6 may Nhug
W04 S04 20.976 105.777096  C6 may Nhué
wos - 20.977586  105.779523 Néngnhe  Nhué
W06  S06 20936777 105.727288 Néingnhe Day
wo7 - 20974312  105.780331  Mua Nhué
W08 S08 20.959807  105.813249  C6 may Nhué
W09 S09 20.952052  105.808228 Néngnhe  Nhué
W10 S10 20.869273  105.83063  C6 may Nhug
Wil Sil 20.794445  105.837239  Co may Nhué
w12 SI12 20725602  105.770147  C6 may Day
w13 - 21.003301 105.663742 Néingnhe Dy
wi4 - 20.9784 105.6954 Ningnhe  Day
wi5s - 20.8125 105.7539 Ningnhe  Day
wi6 - 20.8081 105.7085 Néingnhe  Day
w17 - 20.687 105.7457 Mura Diy
wig - 20.6169 105.7886 Mura Day
w19 - 20.5851 105.842 Néngnhe  Day
W20 S20 20.64105  105.9007 Ningnhe  Nhué
w2l - 20.54108 10591069  Néngnhe Day
w22 - 20.4982 105.8941 Néngnhe  Day
w23 S23 20.5438 105.9316 Ningnhe  Day
W24 S24 20.5289 106.0618 Ningnhe  Day
W25 S25 20.4928 106.0327 Ningnhe  Day
w26 - 20265498  105.980933  Co6 may Pay
w27 S27 20326435  105.935203  Co6 may Day
w28 - 20.172099  106.070623  Mua Pay
W29 - 20.192876  106.021607 Mua Day
w30 - 20.216154  106.118032 Ningnhe BPay
w3l - 20.092479  106.087102 Néingnhe Day
W32 - 19.968187  106.09243  Néingnhe Day

Nude miat duge ldy & do sau 0-50 cm. Nude duogc liy
vao chai thity tinh 500 ml d dwoc trang sach bang metanol,
mau sau d6 dugc giir trong da khi van chuyén. Mau trim
tich duoc léy tai cung vi tri v6i mau nudc. Mau duoc léy
bang thiét bi chuyén dung, dugc giit trong tii nhém va dua
vé phong thi nghiém. Sau d6 mau duoc sang (¢ 16 2 mm)
loai céc hat to va gitt lanh trudc khi phan tich.

Quy trinh xir Iy miu nude dugce ap dung theo tiéu chun
ISO 25101:2009 [10]. Pau tién, 500 ml mau nudc duoc loc
qua mang 0,45 um, thém chét déng hanh va nap vao cot
chiét pha rdn HLB 225 mg (Water, M¥) da hoat héa véi toc
d6 1 giot/gidy. Cot chiét pha rin sau d6 dwoc ria giai bang
4 ml metanol, 4 ml 0,1% dung dich amoni/metanol. Cudi
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cung, dich chiét dugc ¢6 vé 1 ml duéi dong khi nito trudc
khi dem phén tich. Déi voi mau trim tich, 5 g mau udt duge
can vao 6ng nghiém PP 50 ml, thém chét ddng hanh. Thém
20 ml metanol vao mau, chiét 1c va siéu am 15 phut, sau
d6 ly tam tach dich chiét va can, lap lai qua trinh chiét 3 lan.
Dich chiét duoc gop lai, co dac bé'mg thiét bi co cat quay
chan khong vé 5 ml, sau d6 thém nudc cat dé dugc nong do
20% metanol trong nude. Qua trinh chiét pha ran tlep theo
duoc thyc hién nhu véi mau nude da mo ta ¢ trén. Mau trim
tich ciing dugc xac dinh do 4m theo phuong phap ASTM
D 2216-98 [11] dé tinh két qua theo trong luong mau kho.

2.3. Phan tich

Hé théng sic ky léng ghép néi hai lan khéi phd
LC-MS/MS 8040, Shimadzu dugc st dung dé phan tich
cac PFCs. Thiét bi duoc lap cot phan tich Agilent Poroshell
120-EC18 (2,1 mm L.D. x 150 mm x 2,7 um) va mot cot
bao v€& Zorbax Eclipse Plus - C18 (2,1 x 12,5 mm X 5 pm).
Hf)n hop dung moi ammoni axetat 2 mM va metanol (ty 1¢
thé tich 9:1) va metanol lan lugt dugc sir dung 14 pha dong
A va pha dong B. Téc d6 dong 300 pl/phit, chwong trinh
dung méi bat dau véi 30% pha dong B (phut 0+2) tang dan
dén 95% pha dong B (phut 3+22) trude khi giam vé 30%
pha dong B (phut 23+25), nhiét do cit tach duogc duy tri &
40°C. PFCs duogc ion hoa nho k¥ thuét ion hoa phun dién
tich (ESI) véi téc d6 khi phun suong va tde do khi 1am kho
lan luogt 1 3 1N ,/phut; 15 I N /phit; nhiét do thanh dan (DL)
250°C va ap suat khi buong va cham ion (CID) 230 kPa
Argon. Céac PFCs dugc dinh tinh va dinh lugng trén detector
khoi pho kép theo ché d9 manh me bi bén pha ra manh con.
Puodng chuan cho timg ciu tir PFCs dugc 14p v6i cac ndng
d6:0,1,0,5,2,5, 10 va 20 ppb. H¢ sb tuong quan ctia duong
chuan R2>0,997.

2.4. Kiém sodt va dam bdo chit lwong

Mbi mé miu déu bao gdm mau tring, mau kiém tra va
mau that. PFCs trong cic mau trang phai dam bao déu nho
hon giéi han dinh luong. Cac PECs trong mau nudc ¢ hiéu
sut thu hoi tir 70 dén 110%, gia tri nay ddi véi mau tram
tich 1a 65 dén 116%. Trong nghién ctru nay, gidi han phat
hién (LOD) va gi6i han dinh luong (LOQ) ctia phuong phap
dugc tinh trén co s¢ 3 1an va 10 1an do 1éch chuén khi phan
tich 13p 5 1an miu c6 ndng do nho nhit ctia duong chuan.
LOQ cua cac PFCs d6i v6i mau nude tir 0,02 dén 0,6 ng/l va
v6i mau tram tich trong khoang 0,04-0,09 ng/g.

3. Két qua va ban luan
3.1. Sw c6 mat ciia PFCs trong nuwdc mdt

32 mau nudc mit bao gdm nude & song Nhug, song bay
va mot mau so sanh tir hd Yén S¢ (noi tap trung cudi ngudn
nude thai do thi cia thanh phd Ha Noi) da duogc 1iy va phan
tich. Két qua phan tich cho thdy, 7/9 PFCs duogc phat hién
trong cac mau nudc mit voi néng d6 1omn hon gidi han dinh
luong (bang 2). Khong tim thdy PFDoA va PFOS trong bat
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clr mau nude nao. Sy cd mat cua cac axit perflocacboxylic
(PFCAs) trong nudc mat la n01 tr6i hon han so voi perfloan-
kyl sunfonat (PFSAs) vé ndng do ciing nhu tan suét, diéu
nay c6 thé giai thich do kha ning hoa tan trong nudc cua
PFCA t6t hon so v6i PFSA.

Bang 2. Tém tat két qua ndng dé PFCs trong nwéc mat séng
Nhué va séng Day (ng/l).

Song Nhu¢ (n=11) Song Pay (n=21)

Min  Max  Trungbinh Min ~ Max  Trung binh Ho Yen S5
PFBA 308 492 412 1,70 376 257 5,88
PFHxA 043 165 1,10 <0,04 125 0,69 2,70
PFOA 143 303 236 0,55 2,10 120 431
PFNA 0,65 140 0,98 023 1,00 0,67 113
PFDA <0,05 122 097 <0,05 089 0,73 1,02
PFUnDA 021 043 036 022 073 038 <0,08
PFDoDA <0,04 <0,04 <0,04 <0,04 <0,04 <0,04 <0,04
PFHxS <0,05 206 1,79 149 282 1,95 2,68
PFOS <0,09 <0,09 <0,09 <0,09 <0,09 <0,09 <0,09
TongPECs 7,17 1348 9,97 454 8% 6,28 17,7

Téng ndng d6 PFCs duoc tim thiy trong nudc song
Pay (n=21) va song Nhué (n=11) trong khoang tir 4,54 dén
8,94 ng/l va tir 7,17 d&én 13,48 ng/l. So sanh bang chuan t
cho thay su khac biét c6 y nghia gitra tong nong do PFCs
trong nudc song Nhué¢ va song Day (p<0,05). Gia tri trung
binh cua tong PFCs tim thdy & nudc song Déy 1a 6,28 ng/l
va ¢ nude song Nhué 1a 9,97 ng/l. Nong d6 trung binh cua
téng PFCs trong nudc song Pay chi bang khoang 2/3 so vai
nude song Nhué va 1/3 so voi hd Yén S& - vi tri so sanh ¢6
mirc tong PFCs cao nhat 1a 17,7 ng/l. Nhu vay, nudc song
Nhug¢ bi 6 nhiém PFCs nhleu hon nudc song Bay. Co thé
vi ly do song Nhu¢ truc tiép tiép nhan ngudn nudc thai tur
thanh pho, cac khu vuc c6 dong dan cu, hoat dong san Xuét
phan tan. So sanh véi cac két qua di duoc cong bd c6 thé
thdy tong PFCs phat hién thay trong nudc song Nhué va
song Pay & muc vai ng/l téi chuc ng/l, tuong duong nhu
trong nudc hd Tay, ho Yén So [8], cac song thoat nudc nho
tai Ha Noi nhu Kim Nguu, L, Sét [12], song Pong Nai -
Sai Gon [13] phan anh cac ngudn 6 nhlern nudc thai do thi
cao hon so vdi cac song 16n nhu séong Hong, Mé Kong (¢
mtrc vai ng/l) [13].

Hinh 2 biéu dién tong ndng d6 PFCs trong nudc tim thy
doc theo dong chay cua song Nhué va song Day. Khong
thiy sy thay doi dang ké vé ndng o PFCs trong nudc tai cac
diém khac nhau trén hé thong song Nhué va song Day cho
théy chua phat hién duoc nguén thai PFCs co tai lugng dang
ké doc song. Chi c6 diém lay mau W20 cubi cliing trén song
Nhué gan ho Yén S¢ ¢6 mirc PECs cao vuot trdi, xap xi murc
PECs trong nudc hd Yén S&; c6 thé do anh hudng truc tlep
ctia PFCs tir nudc thai do thi trong trung tdm Ha Noi. Hai vi
tri lay mau W31 va W32 ¢ ha luu sdng Day va gan vi tri ven
bién, tong nong do PFCs van duoc ghi nhan & cing muc tai
cac vi tri trong ndi dia.
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Téng néng dé PFCs (ng/l)

T
Séng Nhué

Mau nwéc mat

Hinh 2. Téng néng dé PFCs trong cac mau nwéc mit doc theo
dong chay ctiia song Nhué va song Day.

Phan b thanh phan trung binh cta cac PFCs trong nudc
song Pay, song Nhué va hd Yén S& duogc biéu dién ¢ hinh 3.
Hai axit perflocacboxylic PEBA, PFOA chiém wu thé nhat
trong cac PFCs voi dong gop 42i7% va 21£5% vao tong
PFCs va c6 mit trong tat ca cac mau. Tlep theo 1a PFHxXA
(10+£5%) va PENA (11£3%) v6i tan sudt phat hién twong
g trong mau 1a 100 va 88%. Cac hop chit c6 dong gop
thdp hon 1an luot 1a PFDA, PFHXS va PFUnA (chiém c& 8,0
t6i 2,5% tong PFCs). Phan b thanh phan tuong ty cua céc
PFCs dugc tim thdy ¢ nude song Nhué va song Day so véi
nude hd Yén So cho thdy, PFCs trong nuwéc mat thude luu
vuc song Nhué va song Day co ngudn gdc tir cac hoat dong
d6 thi nhu nudc thai do thi, san xut thuong mai thu cong va
cac nganh cong nghiép nho.

100 -

- _ —
S 904 PFOS } 0
~ <
& 80 PFHxs] @
o o
BT0, PFDOA
g 80 " PFUNA
= 501 =PFDA
T 401 EPFNA &
£ a0 o
S #PFOA | &
& 204 u PFHXA
s 104 = PFBA
0 : :
H6YénSo SoéngNhué  Séng Day
(so sanh) (n=11) (n=21)

Hinh 3. Phan b6 thanh phan PFCs trong mau nwéc mat sdng
Nhué va séng Day.

3.2. Sw co mat cua PFCs trong tram tich

Céc mau tram tich dwoc thu thap bao gdm 8 mau tir song
Nhué va 6 mau tir song Day. Hau hét, cac gia tri néng do
PFCs phan tich dugc déu nho hon hodc xép xi gidi han dinh
luong trong tram tich. Chi tim thiy mot sé it mau tram tich
c6 chira PFBA (2/14 mau), PFDA (3/14 mau), PFHxS (3/14
mau) va PFOS (2/14 mau). 5 axit perflocacboxylic (PFHxXA,
PEOA, PFNA, IiFUI}DA, PFDQDA) déu lghéng phat hién
thay trong cdc mau tram tich. K&t qud chi tiét dugc trinh bay
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& bang 3. Mic du s6 mau tram tich nghién ctru ciing nhur s6
méu phat hién thay PFCs 1a it nhung phan nao ciing nhan
thdy kha niang 6 nhiém PFCs trong tram tich tai song Nhué
cao hon séng Pay, pht hop voi xu thé quan sat duge trong
mau nudc. Trong nghién ctru nay, ham lugng PFCs trung
b1nh trong tram tich song Nhu¢ va song Day (0,07-2,60 ng/g
mau khd) ¢ mic phan trim t6i vai ng/g mau kho, tuong
duong nhu két qua tim thiy tai ho Tay (0,03-0,26 ng/g miu
kho), hd Yén S& (0,08-2,01 ng/g mau kho) [8].

Bang 3. Ham lwong PFCs phat hién thay trong tram tich séng
Nhué va séng Pay (ng/g trong Iwong kho).

Song Nhué Song Day
802 S03 S04 S08 S09 S10 S S20  S06 SI2 S23 S24 S25 827
PFBA 012 - - - 185 -
PFDA - - - - 057 - - 006 007 -
PFHxS o1 - - - 018 - - - - 007 -
PFOS 010 - - - - - 010 -
YPFCs 033 2,60 0,10 006 0,07 0,07

“_n.

D duwoi g|0| han phat hién; gi¢i han phat hién (ng/g trong lwong kho)
clia cac cau tlr 1an lwot 1a: PFBA (0,04), PFDA (0,05), PFHxS (0,05) va
PFOS (0,09).

4. Két luan

Khdo sat tai song Nhu¢ va song Day da phat hién sy
c6 mit ciia 7 PFCs trong miu nudc, chii yeu la cac axit
perflocacboxylic, trong 6 PFOA 1a mét trong nhiing ciu tir
troi. Nudc mit tai song Nhué va song Day c6 tong néng do
PFCs trong khoang vai t6i chuc ng/l, tuong duong két qua
tim thay trong hé thong song hd thoat nudc cua thanh phd
Ha Nbi. Sy tuong dong vé phan bd thanh phan PFCs cho
thay, nguon gay 6 nhiém PFCs cho nudc song Nhué va song
bay 1a déng nhét tr cac hoat dong san xuét va sinh hoat do
thi dang dién ra doc theo luu vuc song. Déi voi tram tich,
chi quan sat dugc sy c6 mat cua 4 PFCs, trong do co cac
perfloankyl sunfonat nhu PFOS ¢ murc nong d6 gan gioi han
dinh luong. Trong khao sat nay, mau dugc ldy vao miia mua
va hau nhu chua phat hién dwoc sy tich lily cia PFCs trong
cac mau trim tich & song Nhué va song Day.
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Khao sat dieu kién hoat dong ciia Viscozyme trén rong nau
Sargassum mcclurei dé thu nhan fucoidan
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Tom tit:

Trong nghién ctru nay, diéu kién hoat dong ciia Viscozyme dwge khio sat nhim thu nhén fucoidan véi ham lwong
cao tir rong niu Sargassum mcclurei thu tai ving bién Khanh Hoa. Cac diéu kién khao sit gdbm nong d9 Viscozyme,
ty 1¢ dich chiét/rong nguyén li¢u va thoi gian chiét. Két qua cho thiy, ¢ diéu kién ndng dd enzyme 1% (v/w), ty 1¢ dich
chiét/rong nguyén li¢u 1a 25/1 (v/w), thoi gian chiét 24 gio' thi ham lwgng fucoidan thu nhin dwoc dat 4,27%. Két qua
phan tich fucoidan chiét tir loai rong niu S. mcclurei cho thiy fucoidan thu nhin dwgc thuce nhém galactofucan.

Tir khéa: diéu kién tach chiét, fucoidan, Sargassum mcclurei, Viscozyme.

Chi sb phédn logi: 1.6

1. Dt van de

Fucoidan 1a mot polysaccharide sulfate hoa dwoc tim thay
& trong thanh t& bao rong nau. Fucoidan dd duoc cong bd
¢6 cac hoat tinh sinh hoc ca & in-vitro va in-vivo nhu chéng
viém, chéng dong mau va huyét khéi [1], khang khuan [2],
khang vi-rat (bao gdm ca HIV) [3], diéu hoa mién dich [4],
chéng 6xy hoa [5] va ung thu [6]. Hoat tinh chdng 6xy hoa
da va dang la mét chu dé nong duoc cac nha khoa hoc quan
tam do nhu cau ngay cang tang cua cac nganh cong nghiép
thyc phdm va my pham dé phat trién cac hop chat chong
lao hoa va ung thu. Tir nam 1990, B.L Tutour (1990) [7] da
cong bd 2 chét chiét xuat ttr rong nau (Laminaria digitata va
Himanthalia elongata) thé hién hoat tinh cao nhét trong bao
quan dau hudng dwong va tic ché qua trinh 6xy hoa methyl
linoleate, ting cudng tac dung chong 6xy hoa ciia vitamin
E. Cho dén nay, dd c6 nhiéu cong trinh cong bd vé hoat
tinh chng oxy hoa va ung thu cua fucoidan [8, 9]. Do do,
fucoidan 1a hop chét tiém nang dé tao nén cac san pham (g
dung trong linh vuc thuc phdm va y dugc hoc nhim ning cao
suc khoe ctia con nguoi.

P c6 nhiéu phuong phap tach chiét fucoidan dugc
nghién ctru, bao gdbm phuong phap hoa hoc hoac két hop voi
cac ky thuat vat Iy nhu chiét bang phuong phap ngam kiét,
ngam dam, tach chiét hoi luu, tach chiét 16i cudn hoi nude. .
[10] Tuy nh1en nhuoc diém cua cac phucmg phap nay la de
mét di mot s6 hoat tinh quy cua fucoidan, ddng thoi gia thanh
san pham kha cao do hiéu suét chiét khong cao. Ngay nay,
cac nha khoa hoc nghién ctru str dung enzyme dé hd trg tach
chiét fucoidan. Phuong phap nay khong chi thu nhén toi da
cac hoat chit co trong rong bién, ma con khong lam bién doi
cAu tric va hoat tinh cua cac hoat chét chiét tach duoc.
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Hién nay, mot sb enzyme thuong mai da dugc nghién ciru
dé hd tro chiét xuét fucoidan tir rong nau nhu carbohydrase
(Viscozyme, Celluclast, Amyloglucosidase) va proteases
(Flavourzyme, Alcalase, Protamex) [11-13]. Nhiing enzyme
nay pha v& ciu trac thanh té bao trong rong nau va giai
phong fucoidan ma khong lam anh huéng dén ciu trac cia
fucoidan. Tuy nhién, thanh phan cac hop chét trong mbi loai
rong nau (cellulose, hemicellulose, alginate, fucoidan, iod,
protein, acid béo) la khac nhau, do d6 khi t'ng dung enzyme
dé hd tro chiét xuit fucoidan trén cac déi tugng rong khac
nhau can phai duogc nghién ctru dé tim ra diéu kién va ty 1&
chiét phu hop.

Viscozyme 1a enzyme thuong mai v&i thanh phan
gdm arabanase, cellulase, p-glucanase va hemi-cellulase.
Enzyme nay di duoc nghién ctru dé hd tro chiét xuat cac
hop chét chdng 6xy héa, trong d6 co fucoidan va di thu
duoc nhiing két qua kha quan véi hiéu suét thu nhan va hoat
tinh tang [12, 14, 15]. Nhimg yéu t6 anh huong dén kha
ning hoat dong ctia enzyme va hiéu suat chiét nhu thoi gian
chiét, néng dd enzyme, ty I¢ enzyme/rong nguyén li¢u cling
da duoc nghién ctu.

Rong néu S. meclurei duoc biét 1a mot trong nhiing loai
rong phan b rong va cé trit luong 16n & ving bién Khanh
Hoa. Loai rong niy c¢6 chira cac hop chat c6 hoat tinh chdng
6xy hoa nhu polyphenol, fucoidan... O Viét Nam, di c6 mot
s0 cong trinh nghién ciru phuong phap chiét xuat va ciu tric
cua fucoidan tir rong nau S. mcclurei [16]. Tuy nhién, cac
nghién ctru nay déu str dung phuong phép hoa hoc dé chiét
fucoidan nén c6 thé anh huong dén ham luong va céu trac
ty nhién, tor d6 anh hudng dén hoat tinh sinh hoc cua chung.
Vi vy, trong nghién ctru nay, ching toi tién hanh khao sat
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Abstract:

In this study, the hydrolysis conditions of Viscozyme on brown
seaweed Sargassum mcclurei collected in the Khanh Hoa sea
were investigated to obtain fucoidan with a high yield. The
survey conditions include the concentration of Viscozyme,
the extract solution:raw seaweed ratio, and extraction time.
The results showed that in the condition of 1% (v/w) enzyme
concentration, the ratio of enzyme/raw seaweed was 25/1
(v/w), extraction time was 24 hours, and the obtained fucoidan
content reached 4.27%. The fucoidan analysed results showed
that the obtained fucoidan belongs to the galactofucan group.

Keywords: extracted condition, fucoidan, Sargassum mcclurei,
Viscozyme.

Classification number: 1.6

diéu kiét hoat dong ctia Viscozyme trén ddi tugng rong nau
S. meclurei sinh trudng tai ving bién Khanh Hoa nham thu
dugc ham lugng fucoidan cao, tao tién dé cho viéc cai tién
quy trinh chiét xudt hoa hoc thong thuong.

2. Phuong phap nghién ciiu
2.1. Phuwong phap thu va xir ly rong nguyén liéu

Rong nau S. mcclurei dugc thu vao thang 6/2019 tai
khu vic Hon Chdng, Vinh Nha Trang. Mau rong dugc dinh
danh bdi TS VO Thanh Trung (Phong Vat li¢u Hitu co va
Tai nguyén bién, Vién Nghién ctru va Ung dung Cong nghé
Nha Trang). Rong nau S. mcclurei sau khi dwa vé duoc rira
sach tap chat bang nudc bién va rira lai bang nudc ngot 4
dén 5 1an dé sach hét mudi, cat con lai. Sau do, rong duoc
phoi kho tu nhién & nhiét 46 phong, trung binh 10 kg rong
twoi thu dugc 1,3 kg rong kho véi do am khoang 25+2%.
Rong khoé dugc dem di xay nho voi kich thude khoang
1 mm, chua trong ti PE c6 dan nhan, bdo quan ¢ tu dong
-20°C dé dung cho cac thi nghiém tiép theo.
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2.2. Phwong phdp chiét fucoidan

Chiét fucoidan bang phu’orng phap hd trg enzyme duoc
tién hanh theo [14] c6 cai tién, cu thé: rong nau S. meclurei
(25 g) xay dugc chiét véi Viscozyme (Novozyme, Pan
Mach) trong dém acetate pH=4,5 v6i ndng d6 enzyme 13 0,
0,5, 1,2, 5 va 7% (v/v); ty I¢ enzyme/rong nguyén li¢u la
10/1, 20/1, 25/1, 30/1, 35/1 va 40/1 (v/w); thoi gian chiét 1a
1,3,6, 12,24, 36 va 48 gio.

Hdn hop rong va enzyme duoc dé trén may lic co diéu
khién nhiét d6 (NB-205V, N-Biotek, Han Qudc), véi tdc
do lac 120 rpm, nhiét do chiét duoc thuc hién & 45°C. Sau
khi két thuc qué trinh chiét, hdn hop dugc ly tim 10.000
rpm & nhiét d6 phong bing may ly tdm (Z446K, Hermle,
Pirc) dé thu nhéan dich loc. Dich chiét dugc trung hoa bang
NaOH 0,1 N, sau d6 bd sung CaCl, 2% dé loai bo alginate.
Fucoidan duoc thu nhan bang cach két tia véi cetavlon 1%
va giai hap bang Nal bdo hoa trong ethanol 96%, tién hanh
trong 24 gid ¢ nhiét d6 phong. Phan két tia chira fucoidan
dugc hoa tan lai trong nudc va tham tach qua mang 10 kDa
dé loai bo mudi, kim loai nang, cac hgp chét c6 khéi luong
phan tir duéi 10 kDa. Dich fucoidan thu dugc, dem dong
kho lanh trén thiét bi (ECO 50, Lyoquest, Ty Ban Nha) dé
tinh ham lugng fucoidan va hoat tinh chéng 6xy hoa tong,
tlr 6 xé4c dinh diéu kién chiét tot nhat.

2.3. Cac phwong phap phdn tich

Ham lugng carbohydrate tong s6 dwoc xac dinh bang
phuong phap phenol-axit sulfuric [17]; ham luong sulfate
duoc xac dinh bang phuong phép do d6 duc voi BaCl,/gelatin
[18]; thanh phan dudong don dwoc xac dinh bing phuong
phap HPLC [19]: fucoidan (5 mg) cho vao dng nghiém co
nat van, thém 1 ml TFA (Triflorua acetic acid) 2 M, thuy
phan trong 6 gio' ¢ 100°C, sau d6 cho bay hoi dén gan
kho bang may c¢O quay chan khong, rira 13p lai 3 lan véi
MeOH dé loai hét TFA du. Phan cin con lai hoa tan voi
1 ml nuée dé ion, dung dich nay dugc dung dé phan tich
thanh phan dudng trén thiét bi phan tich hydrat cacbon
IC-500 Biotronik (Puc), st dung ¢t Shim-pack ISA-07/
S2504 (0,4%x25 cm), pha dong 1a d&€m borat kali, tde do rua
giai 0,6 ml/phut. Puong don duoc phat hién bang phuong
phap bicinchorinate trén hé phan tich Shimadzu C-R2
AX. Cac duong don fucose, glucose, galactose, mannose,
xylose, rhamnose dugc st dung lam chét chuén; phé NMR
do trén mdy Bruker AVANCEIII 500 MHz véi dung moi
D,0 6 nhiét 9 70°C, st dung DSS lam chét chuan ndi véi
k¥ thuét do khtr tin hiéu cua nudce.

2.4. Phwong phdp xdc dinh hoat tinh chéng éxy héa

Hoat tinh chdng 6xy hod tong dugc xac dinh bang phuong
cua P. Prieto va cs (1999) [20] 1€iy 0,5 ml mau thém 0,5 ml
nude va 3 ml dung dich phan tmg (0,6 Mol axit sunfuric,
28 mM natrisulfate va 4 mM amoni molypdat) dugc dit ¢
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95°C trong 90 phiit. Do mat do quang ctia hon hgp phan tng
0 budc song 695 nm trén may UV-Vis (6405, Jenway, Anh)
véi chat chuan 12 axit ascorbic (AA).

2.5. Phwong phdp xir Iy so ligu

Céc thi nghiém dugc lap lai 3 lan, két qua biéu dién 1a
gia tri trung binh va do 1éch chuén thu duoc gilia cac lan
thi nghiém. S6 liéu dugc xir Iy théng ké bang phin mém
SPSS 20.0; kiém dinh Duncan dugc thuc hién sau phan tich
ANOVA dé danh gia sy khac nhau giita cac gia tri trung
binh & muic y nghia p<0,05.

3. Két qua va ban luan
3.1. Khdo sdt anh hwéng ciia néng dj Viscozyme

Két qua khao sat anh hudng ciia ndng do Viscozyme dén
ham luong fucoidan va hoat tinh chong 6xy tong duoc thé
hién ¢ hinh 1.

4,00
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Nong dd enzyme (% dich chiét)
OHam lugng fucoidan (%) @ Hoat tinh chéng éxy hoa (mgAA/g chat chiét)

Hinh 1. Anh hwéng cta ndng dd enzyme dén hiéu suéat va hoat
tinh chong 6xy hoa téng cua fucoidan tir rong nau S. mcclurei.
a, b, c: sy sai khac cé y nghia (p<0,05) ciia ham lwgng fucoidan; A:
sw sai khac c6 y nghia (p<0,05) cta hoat tinh chéng 6xy héa téng
ctia fucoidan thu nhan duworc.

Két qua khao sat cho thiy, nong do Viscozyme anh
huong 16 rét dén ham lugng fucoidan tir rong ndu S. meclurei
(p<0,05). Ham lugng fucoidan tang tir 1,13 dén 3,97%, khi
noéng do Viscozyme xir 1y 1a 1% thi ham lugng fucoidan
dat cao nhét véi 3,97%. Khi ting ndng d Viscozyme tir 2
dén 7%, ham luong fucoidan thay d6i khong dang ké. Do
do, néng do Viscozyme 1% dugc lua chon cho budc nghién
clru tiép theo.

3.2. Khdo sat anh hwong ciia ty 1¢é Viscozyme/rong
nguyén liéu

Véi nf”)ng d6 Viscozyme dugc lya chon 1a 1%, viéc tiép
tuc tién hanh khao sat anh huéng cua ty 1& dich chiét/rong
nguyén liéu dén hiéu sut chiét va hoat tinh chéng 6xy héa
cua fucoidan thu nhan dugc da dugc nghién ctru. Két qua
khao sat anh huéng cua ty 1& dich chiét/rong nguyén liéu
dén ham lugng fucoidan va hoat tinh chdng 6xy tong dugc
thé hién & hinh 2.
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Hinh 2. I”\nh hwéng cua ty 1€ dich chiét/rong nguyén ligu dén
hiéu suéat va hoat tinh chéng 6xy héa téng cta fucoidan tir
rong nau S. mcclurei. a, b, c: sy sai khac cé y nghia (p<0,05) clia
ham qung fucoidan;ﬁ, B: sw sai khac cé y nghia (p<0,05) ctia hoat
tinh chong 6xy hoa tong.

Két qua khao sat cho théy, ty 1& dich chiét/rong nguyén
lidu anh huong dén ham luong cia fucoidan (p<0,05). Ham
luong fucoidan tang tir 2,58 dén 4,29% khi ty 1¢ chiét thay
d6i tir 10/1 dén 40/1. Sy anh huong cia ty 1¢ chiét dén ham
luong fucoidan c6 thé duoc giai thich 1a khi ¢ ty 18 chiét
thich hop enzyme pha v thanh té bao va fucoidan dé dang
khuéch tan vao pha dich chiét hon. Khi ham luong fucoidan
trong rong di vao pha chiét di & mirc cao nhét thi viéc ting
ty 1& chiét khong con y nghia nira. Két qua nghién ctru &
cac loai rong khac nhau ciing cho ty 1¢ khac nhau, do ham
lugng fucoidan trong mdi lodi rong 14 khac nhau. Vi du khi
sir dung carbohydrase va protease dé chiét cac chat chong
oxy hoa tir rong nau S. horneri, ty 1& chiét 1a 50/1 hodc 100/1
cling da dugc su dung [21].

Ty 1é dich chiét/rong nguyén liéu 1a 25/1 thi ham luong
fucoidan thu dugc dat 4,22%. Khi ting ty 1 chiét lén 40/1
thi ham lugng fucoidan tang 1én 4,29%, su khac biét nay
khong co ¥ nghia vé mit théng ké, do do dé tiét kiém
enzyme va chiét xuat kinh t& hon thi ching t6i chon ty 1& dich
chiét/rong nguyén liéu 1a 25/1 cho cac khao sat tiép theo.

3.3. Két qua khdo sdt anh hwéng ciia thoi gian xir Iy
voi Viscogyme

Khi st dung Viscozyme dé hd tro chiét cac hop chit co
hoat tinh sinh hoc thi thoi gian chiét anh huong nhiéu dén
hiéu suat chiét ciing nhu hoat tinh cia mau nghién ciru. D6i
véi rong nau, tiy vao enzyme su dung va loai rong ma thoi
gian chiét khac nhau. Déi voi rong Scytosiphon lomentaria,
khi sir dung carbohydrases va proteases ¢ diéu kién 40-
60°C, pH 4,5-8, thoi gian chiét 1a 12 gid [22], d6i v6i rong
S. horneri thdi gian chiét 1a 24 gio [21]. Do d6, trong nghién
clru ndy, viéc khao sat anh huéng cua thoi gian chiét dén
hiéu suat chiét va hoat tinh chdng 6xy hoa cia fucoidan tir
rong ndu S. meclurei da duge tién hanh.
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Hinh 3. Anh hwéng cla thei gian chiét dén hiéu suat va hoat
tinh chéng 6xy héa téng cla fucoidan tir rong nau S. meclurei.
a, b, c: sy sai khac co6 y nghia (p<0,05) cta ham Iwgng fucoidan;
A, B, C: su sai khac cé y nghia (p<0,05) clia hoat tinh chéng 6xy
hoa téng.

Sau khi khao sat va lga chon néng do Viscozyme, ty
1¢ dich chiét/rong nguyén liéu, ching t6i tiép tuc tién hanh
khao sat anh huong ciia thoi gian chiét dén hiéu suat va hoat
tinh chdng 6xy héa cia fucoidan thu nhan dwoc. Két qua
xtr Iy bang phan mém SPSS ¢ hinh 3 cho thiy, yéu t6 thoi
gian anh huéng dén ham luong fucoidan va kha niang chéng
oxy héa tong (p<0,05). Pong thai bién do6i theo thoi gian xtr
Iy ciia ham luong fucoidan dugc chia lam 3 giai doan: giai
doan 1-3 gio: ¢ giai doan nay ham lugng fucoidan thu nhan
tang khong dang ké (0,23 dén 0,35%), diéu nay duoc giai
thich rang day la giai doan cdc enzyme trong Viscozyme
tac dong dén thanh té bao rong ndu, giai doan nay mot phan
fucoidan tham thau qua thanh té bao vao moi truong chiét,
mdt phan khac van lién két chat ché v6i thanh thé bao; giai
doan 6-24 gio: ham lugng thu nhan fucoidan tang nhanh
chong (1,28 dén 4,27%), day la giai doan cau trac thanh té
bao da bi pha v, fucoidan duoc giai phong di vao dung dich
chiét; giai doan 36-48 gio: ham lugng fucoidan thay d6i
khong dang ké 1a do ham lugng fucoidan vao méi truong
chiét da & mirc cao nhat (4,30 dén 4,31%), du c6 kéo dai
thoi gian chiét thi ham luong fucoidan van khong thay doi.

Sau khi xac dinh dugc céc diéu kién chiét fucoidan téi
vu: ndng do Viscozyme 1a 1% (v/w), ty 1¢ dich chiét/rong
nguyén lidu 12 25:1 (v/w) va thoi gian chiét 1a 24 gid thi tién
hanh chiét fucoidan tir rong nau S. mcclurei & diéu kién lya
chon. Két qua ham lugng fucoidan thu nhan dugc dat 4,27%,
cao hon khi so sanh véi phuong phap héa hoc (ham lugng
fucoidan thu nhan dugc hon 2%) [16]. Két qua nay ciing kha
turong dong véi cac nghién ctru da cong bo trude day. S.H.
Lee va cs (2012) [23] da st dung Celluclast (Novozyme) dé
chiét xuat fucoidan tir rong Ecklonia cava, két qua cho thay
hiéu suét ting 1,3 1an so v&i phuong phap chiét xuat bang
nude nong. Trong khi d6, T.T. Nguyen va cs (2020) [19] da
sir dung hon hop Cellic®CTec2 (cellulase) va alginate lyase
dé chiét fucoidan tir rong Fucus evanesces khong cho thay
su khac biét o rang vé hiéu sut chiét, nhung khéi luong
phan tr va ham luong sulfate khi str dung phuong phap cé su
hd tro ctia cac enzyme cao hon so véi phuong phap hoa hoc.
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3.4. Két qud phin tich thanh phan héa hoc ciia
fucoidan thu dugc

Fucoidan duoc chiét bﬁng su hd tro clia Viscozyme &
diéu kién lua chon dd dugc xac dinh thanh phﬁn hoa hoc
gdm thanh phan duong don, ham luong sulfate va do phd
IR. Két qua phan tich thanh phan duong don, ham lugng
sulfate va axit uronic dugc thé hién & bang 1.

Bang 1. Thanh phan héa hoc cua fucoidan chiét tir rong nau
S. mcclurei.

Ham lrgng  Axit uronic Thanh phin monosaccharide (tj 1 mol)

sulfate (%) (%)

Mannose

0,007

Rhamnose

0,003 0,04

Fucose  Galactose Glucose  Xylose

0,005

25,32 10,1 1 0,71

Két qua phan tich thanh phan duong don ¢ bang 1 cho
thay, phan tur fucoidan chiét tir rong ndu S. meclurei duoc
chu tao chii yéu boi 2 duong fucose, galactose véi ty 1¢
fucose/galactose 1a 1/0,71 va nhom sulfate voi ham lugng
cao. Do do, fucoidan nay duoc goi la sulfate galactofucan,
phul hop véi cong bd ctia P.D. Thinh va cs (2013) [16].

Phd cong huong tir hat nhan proton dugc coi nhu mot
phuong phap dic trung dé nhan biét fucoidan dya vao tin
hiéu methyl cua fucose & vi tri C6. Két qua do phd 'H-NMR
cta fucoidan chiét tir rong nau S. mcclurei thu nhan duoc
trong nghién ctru nay dwoc thé hién ¢ hinh 4.

_waw | Lu

e

Hinh 4. Phé 'H-NMR ctia fucoidan chiét tir rong nau S. mcclurei.

Phd 'H-NMR cuia fucoidan khi sir dung phuong phap
chiét voi sy hd trg cua enzyme co day du cac tin hiéu cua
phan t& fucoidan. Céc tin hiéu proton anomeric ¢ khoang
5-5,5 ppm, cac tin hi¢u trong vung 3,3-4,8 ppm la thudc vé
proton vong pyranose, 1 tin hiéu & khoang 1,3 ppm dugc
gan cho nhom CH, cua L-fucose.

T
-3 ppm
|uu

4. Két luan

Trong nghién ctru nay, diéu kién khi sir dung Viscozyme
dé hd trg chiét fucoidan tir rong nau S. mcclurei thu nhan
tai ving bién Khanh Hoa 1a 1% Viscozyme (v/w), ty 1é dich
chiét/rong nguyén lidu 1a 25/1 (v/w) va thoi gian chiét xuit 1a
24 gio. O diéu kién nay, ham huong fucoidan thu nhan dugc
la 4,27%; fucoidan dugc xac dinh la sulfate galactofucan
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voi ty 1€ fucose/galactose 1a 1/0,71. Véi két qua thu dugc,
chung t6i nhan thiy c6 thé su dung Viscozyme dé cai tién
quy trinh chiét xuat fucoidan bang phuong phap héa hoc
dang dugc s dung phé bién & Viét Nam nhé‘lm nang cao
hiéu suat thu nhan fucoidan va dap tmg yéu cau méi cuia xa
hoi 14 tién t6i cong nghé xanh trong san xuat.
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Tom tit:

Trong nghién ctru nay, 2 dong rong niu Payaka va Sacol thudc loai rong Bip st (Kappaphycus striatus) ¢ ngudn goc
tir Philippines sau gan 20 nim di trong tai vinh Van Phong va Cam Ranh (Khanh Hoa) dwoc danh gia dic diém sinh
truwong, ham lwong va chit lrong carrageenan. Két qua cho thiy, viing sinh thai da anh hwéng dén su sinh truéng
(khdi Iwgng, toc df ting truong - TPTT, ty 1¢ tich liy chit khd), ham lwong va chit lwong carrageenan (sirc dong,
dd nhét) ciia 2 dong rong niu sau 2, 4, 6, 8, 10 va 12 tuin nudi trong. Thoi gian thu nhén sinh khoi téi wu & vinh Van
Phong 12 8 tudn va Cam Ranh la 10 tuin. Dong rong nau Sacol dwoc nudi trong & vinh Van Phong ¢é khdi lrgng twoi,
khé va TDTT (343,33 g, 42,67 g, 1,30%/ngay) twong dwong khdi lwgng twoi, khé va TDTT ciia Payaka dwge nudi ciing
dia diém. Tuy nhién, ty 1¢ tich lily chat khé (12,45%) va ham lwong carrageenan (24,50%/w) ¢ dong rong niu Sacol
khi dwogc nudi & vinh Van Phong la cao nhit. TPTT, ham lwong va chit lwgng carrageenan ciia 2 dong khi nudi &

2 vinh déu giam so véi trudc day.

Tir khéa: dong rong nau Payaka, dong rong niu Sacol, Kappaphycus striatus, toc dd ting truéng.

Chi sé phén logi: 1.6

1. Dt van dé

Rong Biép st (Kappaphycus striatus) thudc nganh rong
d6 (Rhodophyta), phan b chu yéu ¢ ving bién nhiét déi,
trong cac thuy vuc bién ven bo va céc viing vinh, noi c6 sy
trao ddi nudce, dd man cao, On dinh, nudce trong va cuong do
anh sang (CDAS) cao... [1]. Rong Bap su khong chi giau
chat xo, sit, axit béo omega-3 [2, 3], chit chéng 6xy hoa,
ma con chira cac hop chét sinh hoc phuc vu cho nganh dugc
pham va sinh hoc [4, 5]. Vi véy, rong Bép su ¢6 gia tri kinh té
va dugc st dung 1am nguyén liéu dé chiét xuit carrageenan,
san xudt phan bon noéng nghiép [6-9] va ethanol sinh hoc

[10-13].

Nam 2005, Viét Nam da di tréng thanh cong 3 dong rong
(ndu Payaka, Sacol va xanh Sacol) thudc loai rong Bép st
¢6 ngudn gdc tir Philippines. Nhitng nam déu méi di trong,
rong ¢6 TDTT cao va c6 thé trong quanh nam ¢ nhimng thiry
vue ¢ do man 6n dinh. Vi vay, nhling dong rong nay da
gop phan xo6a doi giam nghéo va bao dam sinh ké cho nhiéu
cong dong cu dan ven bién. Tuy nhién, sau gan 20 nim di
trong, ngudn gidng rong Bap st phan bd ¢ khu vyc nay hién
tai khong con gilt dugc dac tinh sinh hoc va ham lugng cling
nhu chat lugng carrageenan nhu ban dau.

“Tac gia lién hé: Email: duongtannhut@gmail.com
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Ké tir khi di trong dén nay, viéc nhan giéng hoan toan
dua trén phuong phdp sinh dudng khong qua chon loc da
dan dén tinh trang suy giam strc séng va thoai hoa gidng.
Hon nita, dudi tic dong ciia diéu kién sinh thdi, rong da
bi bién dbi vé dic diém sinh hoc nhu: TDTT, ham lugng
va chét luong carrageenan. Qua khéao sat cho thiy, hién chi
con dong rong nau Payaka va Sacol dang duoc trong tai cc
thily vuc ven bién tinh Khanh Hoa. Dong rong xanh Sacol
da khong con dugc ghi nhan. Dong rong nau Sacol ¢ mau
xanh nau dén niu, mau ndu cua dong nay thay dbi nhe lién
quan dén CPAS. Cac nhanh rong tron bong, khoang cach
gilta 2 nhanh la 1-4 cm, dinh nhanh chia chac hai véi dau
nhon [14]. Dong rong ndu Payaka c6 mau tir ndu nhat d&én
nau dam hodc nau do, mau nau thay d6i dam hay nhat lién
quan dén CDAS vao cac mua khac nhau trong mot nam.
Rong th6 va san sui, bé mit nhanh c6 nhiéu u 151, khoang
cach gitra 2 nhanh la 1-3 cm, dinh nhanh cun hoac tron [14].

Hién nay, chua c6 nghién ctru nao danh gia sy thoai hoa
cta cac dong rong thudc loai rong Bép st tai Viét Nam.
Nghién ctru nay dugc thyc hién voi muc dich danh gia lai
anh huong cua cac yéu t moi trudng sinh thai ddi voi sinh
truong, ham luong va chit luong carrageenan cuia 2 dong
rong nau Payaka va Sacol thuoc loai rong Bap st trong diéu
kién sinh thai hién nay sau gan 20 nam di trong.
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Abstract:

In this study, two strains of seaweed Kappaphycus
striatus (Payaka brown and Sacol brown) derived from
Philippines after nearly 20 years of cultivation, were
cultivated in Van Phong Bay and Cam Ranh Bay (Khanh
Hoa, Vietnam) to re-evaluate the growth characteristics,
concentration, and quality of carrageenan. The results
showed that the ecological area affects the growth (fresh
weight, growth rate, dry matter accumulation rate),
content, and quality of carrageenan (gel strength and
viscosity) of the two seaweed strains after 2, 4, 6, 8, 10, 12
weeks of cultivation. The highest biomass of both strains
was reached after 8 weeks of cultivation in Van Phong
Bay and 10 weeks in Cam Ranh Bay. The fresh weight,
the dry weight, and the growth rate (343.33 g, 42.67 g,
1.30%.day"', respectively) of the Sacol brown strain were
similar to that of the Payaka brown strain at the Van
Phong Bay. However, the dry matter accumulation rate
(12.45%) and the carrageenan content (24.50%/w) of the
Sacol brown strain were highest when cultivated in Van
Phong Bay. The growth rate, concentration, and quality
of carrageenan in two seaweed strains in Van Phong Bay
and Cam Ranh Bay were lower than before.

Keywords: growth rate, Kappaphycus striatus, Payaka
brown strain, Sacol brown strain.

Classification number: 1.6
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit lidu

Hai dong rong nau Payaka va Sacol 4 tuan tudi (khdi
luong 400 g, kich thudc khoang 30-40 cm) sinh trudng va
phat trién t6t duoc thu thap tai nhitng bé nudi trong cia
nguoi dan dia phuong ¢ Siing Ké (vinh Véan Phong), My
Ca (vinh Cam Ranh), tinh Khanh Hoa. Sau d6, rong dugc
lwu gitr 2 tudn tai Phong Vat liéu hiru co tir tai nguyén bién
(Vién Nghién ctru va Ung dung Cong nghé Nha Trang).

2.2. Phwong phap nghién curu

Piéu kién nuéi trong: 2 dong rong nau Payaka va Sacol
ctia loai rong Bip st duoc nudi trong tai Siing Ké (vinh Véan
Phong) va M¥ Ca (vinh Cam Ranh) cta tinh Khanh Hoa.
Vinh Van Phong c6 toa do 109°10° dong va 120°29° béc,
nén ddy 1a cac ran san ho chét va da soi 16n (hinh 1A). Vinh
Cam Ranh c6 toa do 11°54°4” bic va 109°9°54” dong, nén
day cat soi, khong c6 ran san ho hay da to nhu & Van Phong
(hinh 1B).

MJi dong rong dugc thi nghiém véi 30 bui (100 g/bui).
Cac bui rong dugc budc vao day voi khoang cach gitra cac
bui 14 40 cm, ¢6 dinh vao gian va dat xudng bién 6 do sau
50 cm [15] duwoc nudi bang hinh thirc gian phao ndi (vinh
Van Phong) hoic st dung phuong phép gian cing cb dinh
(vinh Cam Ranh). Cac thong sb méi truong co ban 1a nhiét
do (°C), CPAS, d6 man (%o), pH va mau nudc dé xac dinh
ham lugng khoang dugc thu vao lic 6 va 14 gio hang ngay,
ngoai trit CDAS dugc tinh trung binh ngay. Rong dugc can
khéi luong tuoi (g), kho (g) va xac dinh TDTT cia rong &
tuan tht 2, 4, 6, 8, 10 va 12. Khi rong dat ty 18 tich lily chat
kho 16n nhét, tién hanh thu mau dé xac dinh ham lugng va
chat luong lugng carrageenan.

20°0°0.000"

v, ouindio

' HON LON
‘;- - Hodng Sa

15°070.000”

10°0"0.000
3

Quan dao
Trueng Sa

0 100 200 km
-—

104°0'0.000" 108°00.000" 112°00.000"

Hinh 1. Vi tri bé tri thi nghiém & vinh Van Phong (A) va Cam
Ranh (B).

28



Xdc dinh ham luong va chat luwong cia carrageenan:

Xac dinh ham lugng carrageenan: Ham lugng carrageenan
& rong bién dugc xac dinh theo mo ta ciia S. Istinii va cs (1994)
[16] nhu sau: can 20 g rong kho, thém 400 ml 6% KOH rdi dun
' 80°C trong 2 gid. Sau d6 rong dwoc niu véi 400 ml nude cat
6 90°C trong 2 gio. Tiép theo, dung dich dwoc loc bang vai dé
tach nudc, dich chiét duge gel hoa béng 0,2% KCl, dong lanh
va ra dong it nhat 2 1an. Cudi ciing carrageenan duoc lam kho
& 60°C cho dén khéi luong khong déi.

Cong thirc xac dinh ham lugng carrageenan nhu sau:
HL =M/M x 100

trong d6: HL (%) 1a ham luong carrageenan; M, 1a khdi lugng
carrageenan chiét tir rong (g); M la khoi luorng rong (g).

Panh gid chdt lwong ciia carrageenan (sikc dong va do
nhot): Do sirc dong va do nhot carrageenan véi nong do 1,5%
bang may Rheo Meter (Model CR - 500DX, Sun Scientific
Co Ltd., Nhat Ban) dua theo mo ta cua N. Stanley (1987) [17]
vé phén tich dic tinh chat luong carrageenan tir rong bién.

Do sirc dong: Can 1,5 g carrageenan, bo sung 100 ml nuée
cét roi gia nhiét & 70°C trong 30 phat. Cho dich vao dia petri
sao cho day dia. Sau d¢ dat dia petri chira carrageenan lén
may do sttc dong va do tai 3 vi tri trén dia.

Do d6 nhot: Can 1,5 g carrageenan, bd sung 100 ml nudc
cét rdi gia nhiét & 70°C trong 30 phut. Cho dich vao cbc 100
ml dat cde dudi may nhét ké DV-E Viscometer (M), sau do
ghi nhan két qua do.

Cac chi tiéu theo doi: Do pH duoc xac dinh béng may
pH/mV/Temperature meter (EC10, Hach Company, MY);
dd man (%) dugc do béng khiic xa ké cam tay (ATAGO
Hand Refractomecter, Nhat Ban); CDAS trung binh ngay
duoc léy tu Thu vién Giovani [18]; nhiét d6 (°C) dugc do
bang nhiét ké thuy ngan; ham lugng khoang trong nudc
(NH,’, NO;, PO,*...) dugc phén tich theo phuong phép so
mau quang pho trén may UV2900 Hitachi (Nhat Ban) [19].
Céc yéu té moi truong duge do vao lic 6 va 14 gio.

Xac dinh khéi luong tuoi cua rong: khéi lugng tuoi cia
rong Bip su duoc xac dinh bang can dong hd c¢6 gidi han 1a
500 g, 6 chia nho nhét 5 g. Rong duogc thdm kho bang gidy
trudce khi can.

Xéc dinh khdi lugng kho ciia rong: Sau khi xéc dinh khdi
lwong tuoi, rong duge sdy kho trong ti sdy voi nhiét do 60-
70°C dén khi trong luvong khong ddi thi dem cén.

TDTT: dugc tinh theo cong thitc cia C. Penniman va
A.C. Mathieson (1986)[20] nhu sau:

GR =[(W,/W, )~ 1] x 100%

trong d6: GR la TDTT cua rong Bap st (%/ngay); t 1a thoi
gian giita 2 1an c4n (ngay); W 1a khdi lwong tuoi ban dau cia
rong (g); W, la khéi lugng tuoi sau thoi gian t ngay (g).
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Ty 18 tich liy chét kho (%): 1a ty s6 gitra khdi lugng kho
va tuoi.

Xir Iy 56 liéu: Thi nghiém b tri hoan toan ngau nhién, véi
3 lan lap lai. S lidu dwoc xur Iy bang phan mém Microsoft
Excel 2010, so sinh ANOVA 1 yéu t6 v6i phép thir Duncan
(p<0,05) bang phan mém SPSS 16.0.

3. Két qua va ban luan

3.1. Cdc yéu t6 méi trwong tai khu vwe nuéi trong

Céc yéu td moi truong cua 2 ving nudi trong (vinh Van
Phong va Cam Ranh) nhu: pH, CDAS, nhiét d6, d0 man,
ham luong khoang duoc xac dinh tai thoi diém tha glong va
¢ cac tudn nudi trong khac nhau. Két qua ghi nhan vé cac

yéu td moi trudng ¢ vinh Van Phong va Cam Ranh dugc thé
hién ¢ biéu do6 1 va 2.
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Biéu do 1. Cac yéu té6 méi trweng tai vinh Van Phong va Cam
Ranh.

Két qua cho thdy, méi truong nudc & vinh Van Phong
va Cam Ranh c6 d6 pH khd on dinh trong sudt thoi gian
thi nghiém. Vinh Cam Ranh c6 d6 pH 7,87-8,10, thép hon
so voi & vinh Van Phong (8,01-8,15) trong sudt 12 tuan
nudi. CDAS trung binh ngay trong sudt qua trinh nudi ¢6 xu
hudng tang ¢ cd 2 vinh. CDAS trung binh ngay ¢ vinh Cam
Ranh (26,14-43,88 Einstein.m*ngay") luoén cao hon so véi
CDAS trung binh ngay cua vinh Van Phong (24,46-35,53
Einstein.m2.ngay') vao tuan nudi dau tién dén tuan nuéi thir
tu. Sau d6, CDAS trung binh ngiy tang 1én va tuong doi
béng nhau ¢ cd 2 vinh. B¢ man ¢ vinh Van Phong it bién
dong trong sudt qua trinh nudi (34,17-35%o) va cao hon so
voi do man ¢ vinh Cam Ranh (27,33-31,33%0). Nhiét do ¢
vinh Van Phong (26,67-27,83°C) it dao dong va th?ip hon so
v6i nhiét d6 & vinh Cam Ranh (26,33-29,67°C) (biéu db 1).
Ham luong khoang (NH,’, PO,*, NO,, NO;) trung binh
subt qua trinh nuoi trong & V1nh Van Phong Va Cam Ranh
bién dong lién tuc, tuy nhién, ham lugng khodng & vinh
Cam Ranh cao hon so véi ¢ Van Phong (biéu dd 2).
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Biéu dd 2. Ham lwong khoang tai vinh Van Phong va Cam
Ranh.

3.2. Sinh trwéng, ham lwong va chit lwong carrageenan
ctia 2 dong rong nudi trong

Sau 12 tuan nudi trong ty nhién, két qua cho thdy khéi
luong tuoi va kho cia 2 dong rong nau Payaka va Sacol dat
sinh khdi cuc dai vao tun 8 khi nuéi & vinh Van Phong (biéu
dd 3 va 4).
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® - Dong nau Sacol (Cam Ranh)

Biéu do 3. Khéi lweng twoi clia dong rong nau Payaka va Sacol
& vinh Van Phong va Cam Ranh theo th&i gian nuéi tréng.
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Biéu d6 4. Khéi lwong khd ctia dong rong nau Payaka va Sacol
& vinh Van Phong va Cam Ranh theo th&i gian nuéi tréng.

Moi trudng sinh thai khéc nhau di cho sy sinh truong (khéi
lugng tuoi va kho) cua 2 dong rong ndu Payaka va Sacol 1a
khac nhau. Khoi luong tuoi va khé cua 2 dong rong khi nuéi ¢
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vinh Van Phong cao hon ¢ vinh Cam Ranh tai tat ca cac thoi diém.
Sau 4 tuan, khdi luong twoi va kho cua dong rong nau Payaka
nuoi & V1nh Van Phong tang nhanh (296,33 va 28,67 g, tuong
ung) va gp 3 lan so v6i lic dau tha gidng. Sau 6 tudn nudi,
khéi luong tuoi va kho ctia dong rong nau Payaka nudi & vinh
Vin Phong cao nhat (334,67 va 35,67 g, tuong tmg), tiép theo
la dong rong nau Sacol dugc nuoi ¢ vinh Van Phong va Payaka
nudi trong ¢ vinh Cam Ranh, thap nhét Ia dong rong ndu Sacol
dugc nudi ¢ vinh Cam Ranh (206,67, 20,00 g, twong ung). Sinh
khéi cua 2 dong rong dugc nuéi trong & vinh Van Phong dat
cuc dai sau 8 tudn nudi tréng, v6i khdi lugng tuoi va kho cua
dong rong nau Payaka 1a 355,00 va 42,33 g; Sacol 1a 343,33 va
42,67 g; thap nhat 1a dong rong nau Sacol (245,0 va 25,50 g),
nuoi trong & vinh Cam Ranh. Tir tuan th 10, khdi lugng twoi va
kho & 2 dong rong ndu Payaka va Sacol nudi trong ¢ vinh Van
Phong va Cam Ranh déu giam (biéu db 3, 4 va hinh 2).

Hinh 2. Hinh thai rong nau Payaka va Sacol trwéc nudi tréng
va sau khi dat sinh khéi cwc dai & vinh Van Phong va Cam
Ranh (thwoc: 5 cm). (A, B) Rong nau Payaka va Sacol ban dau;
(C, D) Rong nau Payaka va Sacol & vinh Van Phong sau 8 tudn
nudi trong; (E, F) Rong nau Payaka va Sacol & vinh Cam Ranh sau
10 tudn nubi tréng.

Bén canh do, TDTT tich lity ctia 2 dong rong nau dugc nuoi
& vinh Véan Phong bang nhau (1,30%/ngay) va cao hon so véi
TDTT tich lity cua dong rong nau Payaka (1,26%/ngay) va
Sacol (1,05%/ngay) dugc nuéi & vinh Cam Ranh sau 12 tuan
nudi trong (biéu db 5).
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Biéu dé 5. TDTT cua dong rong nau Payaka va Sacol & vinh
Van Phong va Cam Ranh theo th&i gian nudi trong.

Dong rong nau Payaka va Sacol dugc nudi ¢ vinh Van
Phong va Cam Ranh déu c6 sy khac nhau vé TDTT ¢ timg
giai doan nudi tréng. Sau 2 tuan dau tha giéng, ca 2 dong rong
déu c6 TDTT cao nhat. Xét vé timg dong rong ¢ timg ving
sinh thai thi sau 2 tuan nuéi trong, dong rong ndu Payaka ¢6
TDTT cao nhit (4,52%/ngay) khi nuéi & vinh Van Phong, tiép
theo 1a Payaka (4,16%/ngay) nudi ¢ vinh Cam Ranh va Sacol
(3,18%/ngay) dugc nuéi & vinh Van Phong, thap nhét 1a Sacol
(2,49%/ngay) dugc nuéi & vinh Cam Ranh. Sau 4 tuan nudi
trong, TDTT ciia cac dong ¢6 xu hudng giam manh, ngoai trir
dong rong néu Sacol duge nudi trong & vinh Véan Phong (2,91%/
ngay). O cac moc thoi gian sau 6 va 8 tuan nudi trong, cac dong
rong Van tang trudng nhung thap hon so voi 2 va 4 tudn du
tha giéng. Sau 10 va 12 tudn nudi tréng, hau hét cac dong rong
dugc nudi trong & ca 2 vinh déu c6 TDTT am (biéu do 5).

Ngoai ra, ty 1€ tich liy chit kho cua 2 dong rong ndu thudc
loai rong Bap st nuoi trong & vinh Véan Phong dat cao nhat sau
8 tudn nudi trong (biéu do 6). Ty 16 tich liy chit kho cia dong
rong nau Payaka va Sacol déu ting dan qua thoi gian khi nudi
& vinh Van Phong va Cam Ranh. Ty 1¢ tich lity chat kho cao
nhat sau 8 tuan nudi & vinh Van Phong va 10 tuan nuéi & Cam
Ranh. Khi nuéi ¢ vinh Van Phong, dong rong nau Sacol co
ty 18 tich liiy chit kho cao nhét (12,45%), tiép theo 1a Payaka
(11,93%), thap nhat 1a ty 1¢ tich liy chat kho ciia dong nau
Payaka (9,44%) khi nudi ¢ vinh Cam Ranh sau 8 tuan nudi trong
(biéu do 6).

16 -

-
N

©

8,29

Ty 18 tich Iy chat kho (%)
»

=)

Thé&i gian nudi (tudn)
~— & - Dong rong nau Payaka (Van Phong) —#— Déng rong nau Sacol (Van Phong)

4 Dong rong nau Payaka (Cam Ranh) ---@--- Dong rong nau Sacol (Cam Ranh)

Biéu dé 6. Anh hwéng cua thei gian nuéi tréng 1én ty 1é tich
lily chat khé cla dong rong nau Payaka va Sacol & vinh Van
Phong va Cam Ranh.
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Dua vao khdi lugng tuoi va ty 1¢ tich lily chat kho dé xéc
dinh dugc thoi diém thu hoach; cac dong rong Bép st nuodi ¢ vinh
Van Phong dugc thu hoach sau § tudn nuoi tréng va Cam Ranh 1a
sau 10 tuan nuéi dé tién hanh xéc dinh ham lwong va chat luong
carrageenan. Két qua nghién ciru cho thay, ham luong va do nhét
carrageenan ciia dong nau Sacol dugc nudi trong ¢ vinh Van
Phong 14 cao nhét (bang 1).

Bang 1. Ham lwong va chét lwong carrageenan dong rong nau
Payaka va Sacol dwgc nuéi & vinh Van Phong va Cam Ranh.

van  Rongndu Payaka 23,000 726,33 26,00°
Phong  Rong nau Sacol 24,67° 741,67° 29,00°
Cam  Rongndu Payaka 22,33 723,33 27,100
Ranh  Rong nau Sacol 21,67° 731,67° 27,33%

Ghi chu: cac chiy cai khac nhau (a, b, ¢) trén cung mét cot thé hién sw
khac biét thong ké voi phép thir Ducan (véi p<0,05).

Ham lugng carrageenan dao dong tu 21,67 dén 24,67%/w,
trong d6 dong rong nau Sacol (24,67%/w) dugc nudi ¢ vinh Van
Phong cao hon khi nui & vinh Cam Ranh (21,67%/w). Déi v6i
dong rong nau Payaka, ham lugng carrageenan khong khac nhau
khi nuéi 6 2 moi truong khac nhau (22,33-23,00%/w). Tuy nhién,
sttc dong cua carrageenan duoc chiét xudt tir 2 dong rong nudi
trong & vinh Van Phong va Cam Ranh tuong d6i bang nhau va
khong c6 su khac biét (bang 1). Nhu vdy, dong rong nau Sacol
thich hgp khi dugce nudi ¢ vinh Van Phong so véi khi nudi ¢ vinh
Cam Ranh va thé hién wu thé hon so v6i dong nau Payaka.

Cac yéu t6 moi truong & vinh Van Phong va Cam Ranh nim
trong khoang thich hop cho su phat trién ciia cay rong. Rong Bap
st chi sinh truong va phat trién 6t & do man tir 27 dén 33%o. Do
min dudi 20%, kéo dai nhidu ngay, rong ngimg phét trién va chét
sau mot tudn. PO man cao tir 35 dén 40%o thi sinh trudng cua rong
bi trc ché [21]. Nhiét d6 nudc thich hop nht cho rong sinh trudng
va phat trién 1a 25-30°C [22]. Trong nghién ctru nay, ham lugng
khoang bién dong lién tuc 1a do vinh Van Phong va Cam Ranh
1a viing ¢6 hoat ddng nudi trong thiry san, nudc thai tir nhing trai
nudi lam cho ham luong mudi khoang NH , tang Ién.

Giai doan dau nuéi trong, ca 2 dong rong déu c6 TPTT cao
nhét khi nudi & vinh Van Phong va Cam Ranh. Két qua nay tuong
tu vdi bao cdo cua K.M. Ali va cs (2014) [23], sau 5 ngay nudi thi
dong Sacol ciia loai rong Bap st ¢6 TDTT cao nhit (3,5%/ngay),
sau do giam dan. Nghién ciru ciia ching toi cho thay, ca 2 dong
rong dat khéi lugng cao nhit sau 10 tuan nudi & vinh Cam Ranh
va § tuan nuéi & vinh Van Phong; sau do, khéi luong gidm dan,
TDTT am. Két qua nay phtt hop v6i nghién ctru cia K.M. Ali va cs
(2014) [23] 14 sau 8 tudn nuoi thi TDTT thap nhét va sinh khdi dat
cuc dai. Xét vé hinh thai sau khi dat sinh khéi cuc dai, dong rong
ndu Payaka nudi trong & 2 vinh khong c6 su khéc biét (hinh 2C va
2E). Tuy nhién, dong rong nau Sacol nudi trong & vinh Van Phong
6 mau sic ndu sang, cac nhanh ¢6 kich thude 16n va khoang cach
gilta cac nhanh xa hon (hinh 2D) so vdi dong Sacol nuoi 6 vinh
Cam Ranh (hinh 2F). Diéu nay c6 thé giai thich 13 dong rong nau
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Sacol nudi ¢ vinh Van Phong da sinh truong nhanh hon so voi
dong Sacol nudi ¢ vinh Cam Ranh. Céc yéu t6 moi truong ¢ vinh
Cam Ranh khong thuan lgi dé dong rong nau Sacol phat trién.

Trong nghién ctu nay, TDTT tich iy cua dong rong nau
Payaka va Sacol & vinh Van Phong (1,30%/ngay) cao hon so
voi TDTT tich liy cua dong rong néu Payaka (1,26%/ngay) va
Sacol (1,05%/ngay) & vinh Cam Ranh. Két qua nay thip hon so
v6i cac nghién clu ciia céc tac gia khac trén ciing doi tuong (bang
2). TPTT cao nhét ciia dong rong ndu Payaka dat (2,76-5,04%/
ngay) [24, 25]. Khi nu6i ¢ vinh Van Phong, dong rong nau Sacol
c6 TDTT 5,7-5,8%/mgay, cao hon TDTT 4,5%/ngay khi nudi ¢ vinh
Cam Ranh. TDTT cuta 2 dong rong cao va su chénh léch khong
16m, c6 thé 1a do diéu kién moi truong ¢ 2 vinh gin giong nhau
vé d6 man va nhiét do (32-33%, 26-30°C) [26]. Theo nghién ciru
cua L.D. Hung va cs (2019) [27], loai rong Bép st co TDTT dat
4,1-5,8%/ngay vao mua mua va 2,5-3,1%/ngay vao mua kho khi
nudi ¢ vinh Cam Ranh. Cac nghién ctru khac trén cing dbi tuong
dat 2,92-5,79%/ngay & Philippines [28] va 3,7-4,7%/ngay ¢ Brazil
[29]. Trong nghién ctru nay, TDTT thip hon so v6i cac nghién ciru
trude day co thé 1a do dic diém ving sinh thai thay dbi. Tai vinh
Cam Ranh, 6 thoi diém nghién ctru nay c6 do mdn thap (29,27%o)
va nhiét d¢ kha cao (28,68°C). Tai vinh Van Phong, cac yéu to moi
truong tuong duong so vai cac nghién cliu trude ddy, tuy nhién
TDTT thép co thé la do giong rong trai qua nhiéu lan sinh san vo
tinh da bi thoai hoa.

Bang 2. So sanh ham lwong va chat lweng carrageenan dong
rong nau Payaka va Sacol v&i cac nghién clru trwéc day.

Di TPIT Ham lwgng Chétluqngcarrageenan Neud

0N ‘ N uon

i (%lngdy) ~ carrageenan (%/W)  Siic dng (g/em’) D nhdt (cps) g

RUBIAL 0650 254287 873-1117 10332105 [24,25)
ayaka

Rongndu 5955 262 m % [26]

Sacol

Rongrndu 5 5 001 25,1284 555935 23,8346 27,28]
Sacol

Rongndu 19130 9233.23,00 AT 262710 Nehién ciru niy
Payaka

Rongndu 05 130 21672467 TLETALET 27332900 Nghién citundy

Sacol

Ty 18 tich liiy chit kho it bi anh hudng boi yéu t6 dong rong
ma bj anh huong nhidu boi yéu t6 sinh thai bén ngoai. Co thé do
moi truong ¢ vinh Van Phong thich hgp hon (nhw c6 nhiét 4o nude
thap, d6 man cao hon, ham luong khoang nam trong khoang thich
hop cho rong phét trién, méi truong nude sach) la nhimg yéu t
dong gop su tich Ity chat kho trong rong cao hon so voi rong dugc
nuoi ¢ vinh Cam Ranh - noi ¢6 d6 mén thép va nude duc.

Nhin chung, khéi lwgng va TPTT ciia dong rong nau Payaka
va Sacol dugc nudi trong & Vinh Van Phong [uon 16n hon 2 dong
thudc loai rong Bip su nudi trdng & vinh Cam Ranh. Khi nudi &
vinh Véan Phong, sau 8 tudn nudi trong rong dat duoc sinh khoi
t0i da, sau d6 sinh khéi khong tang. O vinh Cam Ranh, do TDTT
cham nén sau 10 tudn rong dat sinh khéi tdi da, sau d6 TDTT ctia 2
dong rong giam dan. Vi vay thoi diém thu hoach khac nhau, & vinh
Vén Phong nén thu hoach sau 8 tuan nuéi va vinh Cam Ranh nén
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thu hoach sau 10 tuan nudi. Nguyén nhan co thé 1a do cac diéu kién
moi truong nhu nhiét d§, o man va dac bi¢t 1a ham lugng khoang
trong nuée ¢ khu vuc nudi trong rong tai vinh Van Phong tot hon
0 v moi truong tai khu vire nudi ¢ vinh Cam Ranh. Ngoai ra moi
truong nudce ¢ vinh Van Phong sach, khong c6 céc sinh vat cling
nhu céc loai tdo tap bam vao rong, diéu nay thuan 1¢i cho sy sinh
truong va phat trién ctia rong. O vinh Cam Ranh, méi trudng nudc
thuong duc, tdo tap phat trién manh, ky sinh Ién cay rong, [am anh
huong dén su sinh truong va phat trién cua rong. Ngoai ra, khu
vue nudi trong rong ¢ vinh Cam Ranh thudng c6 cac loai in rong
(c4 dia, c4 gio...) din dén giam sinh khéi. Qua quan sat cho théy,
& dong rong néu Payaka nudi trong & vinh Cam Ranh thuong xuat
hién bénh tring nhiin than sau 4 tudn nudi, rong d& bi dat giy va
roi xubng d4y bién. Vi thé nén 2 dong thudc loai rong Bip st dwogc
nudi ¢ vinh Van Phong phat trién nhanh hon va sinh khéi thu duoc
cao hon khi so véi 2 dong nay dugc nudi ¢ vinh Cam Ranh.

Ham luong va chat luong carrageenan cia dong rong niu
Pakaya va Sacol khi nudi ¢ vinh Van Phong va Cam Ranh thp
hon so voi trude day (bang 2). Dong rong nau Payaka nu6i ¢ vinh
Cam Ranh cho ham lugng carrageenan tir 25,84 dén 28,7%/w va
stc dong, do nhot dat 1an luot 1a 873-1117 g/em? va 103,32-105
cps [25]. Dong rong nau Payaka nudi ¢ vinh Nha Trang c6 ham
lugng, strc dong va do nhdt carrageenan dat lan luot 1 25,79%/w,
1085,86 g/em? va 26,52 cps vao mua kho [25]. Theo két qua cua
Tran Kha va cs (2007) [26], khi nudi cac dong rong thudc loai
rong Bip s ¢ vinh Van Phong thi ham luong carrageenan cao
(rong nau Payaka dat 27,8%/w va Sacol 13 26,2%/w), chét luong
carrageenan (rong ndu Payaka dat 647 g/cm?® va 84 cps; Sacol 1a
778 g/em?va 96 cps) [26]. Ham lugng carrageenan cung loai dao
dong rat cao khi nudi & cac khu vue khac nhu (39,7-50,3%/w) &
Philippines [29], (35,3-46,6%/w) ¢ Brasil va Indonesia [12, 31].

Nhu viy, sau gin 20 nam di trong, sy phat trién cua cac
dong rong thudc rong Bip st thé hién sinh khdi, TDTT, ham
luong carrageenan di giam so voi thoi gian dau méi di trdng tir
Philippines vé. Viing sinh thai dd anh huong dén sinh truong, ham
luong va chit luong cua cac dong rong. Vinh Van Phong c6 diéu
kién ty nhién thuan loi cho ca 2 dong sinh truéng va phat trién. O
vinh Cam Ranh kém thuén lgi hon so véi vinh Véan Phong, ¢ khu
vuc nay thi dong dong nau Sacol to ra thich nghi hon so voi
Payaka.

4. Két luan

Ving sinh thai da anh huong déi vai sinh truong, ham luong
va chat lugng carrageenan cua dong rong ndu Sacol va Payaka.
TDTT tich Iy ctia 2 dong rong duogc nudi ¢ vinh Van Phong
bang nhau (1,30%/ngay) va cao hon so véi TDTT tich lily cta
hai dong khi nu6i ¢ vinh Cam Ranh. Ham lugng carrageenan
(24,67%/w), dd nhét (29 cps) cia dong rong ndu Sacol dugc
nudi & vinh Van Phong 14 cao nhit. Dong rong ndu Sacol va
Payaka d3 bi thoai hoa sau gan 20 nam di trong thé hién 6 TDTT,
ham luong va chit luong carrageenan déu gidm so véi trude day.
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Théng tin vé 4 loai Nwa thugc ho Ray (Araceae)
va Rau hum (Taccaceae) ¢ Con Dao

Nguyén Thi Ha'!, Nguyén Vin Du**, Nguyén Thi Van Anh?, Tran Vin Tién*

!Phdn hiéu Truong Pai hoc Lam nghiép tai Pong Nai, thi tran Trang Bom, huyén Trang Bom, tinh Pong Nai, Viét Nam
2Vién Sinh thai va Tai nguyén Sinh vit, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuong Nghia D6, quan Cau Gidy, Ha Noi, Viét Nam
*Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuong Nghia Do, qudn Cau Gid'y, Ha Noi, Viét Nam
‘Hoc vién Hanh chinh Quéc gia, 77 Nguyén Chi Thanh, phirong Lang Thirong, qudn Pong Pa, Ha néi, Viét Nam

Ngay nhédn bai 8/11/2021; ngay chuyén phéan bién 12/11/2021; ngay nhan phan bién 7/12/2021; ngay chip nhan dang 13/12/2021

Tom tiit:

4 loai thyc vat & Con Dao déu c6 tén Viét Nam la cdy Nwa va c6 dang song cay thdo, ci va hinh thai la kha glong
nhau & giai doan chwa c6 hoa nhung lai thuoc 2 ho thwce vat khac nhau. Diéu nay da giy nén nhiéu suw nhim lin
trong viéc khai thac, sir dung trong cugc song Trong 4 loai dé, 2 loai thudc chi Tacca ho Rau hum (Taccaceae) la
T leontopetaloides va T. palmate, 2 loai thudc chi Amorphophallus thugc ho Ray (Araceae) 1a A. macrophyllus va A.
coudercii. Loai T. leontopetaloides dwgc trong dé 14y cii 1am tinh bt va cit loai 7. palmate dwgce Khai thac 1am thude.
Trong khi ci cua 2 loai Amorphophallus tai Con Dao lai khong phai la cac loai Amorphophallus ¢6 ci an dugc. pé
tranh c6 suw nhim l’é~in gay thiét hai vé kinh té va sirc khée, cac tac gia d4 mé ta nhitng dic diém hinh thai cia 4 loai

néu trén va cung cAp thém cac thong tin méi vé phan bd va hinh thai hoc ciia 2 loai Amorphophallus & Con Dao.

Tir khéa: A. coudersii, A. macrophyllus, Ba Ria - Viing Tau, cidy Nwa, Con Dao, 7. leontopetaloides, T. palmate.

Chi sé phén loai: 1.6

1. Mo dau

Thang 6/2021, Nguyén Thi Ha (tac gia tht nhat) da thu
thap mau vat clia 4 loai thuc vat, ca 4 loai déu dugce goi theo
tén dia phuong la “cay Nua”. Sau khi phan tich cac dac diém
hinh thai ctia cac mau vat thu duogc, tén khoa hoc cua ca 4
loai néu trén da dugc xac dinh. Tuy nhién, trong s6 do, chi co
2 loai thudc chi Nua - Amorphophallus, ho Ray (Araceae),
2 loai con lai dugc xac dinh 1a Tacca leontopetaloides (L.)
Kuntze va T. palmata Blume thudc ho Taccaceae. Do chiing
¢6 dang song kiéu cay thao, c6 ¢t v6i 1-2 14 xudt phat tir cu,
dung thang trén mat dat, phién 14 kiéu xé 3 thuy 16n, roi lai xé
l6ng chim 2-3 1an thanh nhiéu thuy nho giéng nhiéu loai trong
chi Nua - Amorphophallus nén giy nhiéu nham lan trong st
dung [1, 2] va ngay ca trong phan loai thuc vat [3, 4]. Cu cay
Nua huyén tinh - 70 leontopetaloides chita tinh bot an dugc va
duoc khai thac ngoai tw nhién hay trong kha pho bién & mién
Nam nuéc ta va cac nudc Dong Nam A dé 1am banh va cac
san pham khac [1, 2, 5-7]; ca cdy Nua la chén vit - T palmate
dugc dung lam thuoc chita rén cin & nhiéu dia phuong [8,
9]. Cui cia mot s loai trong chi Nua - Amorphophallus ciing
c6 chua tinh bdt va dac biét chira mot loai polysacharid
phan tir 16n goi 14 glucomannan duge ding lam thyc phdm
0 trong nudc cling nhu nudc ngoai nhu 4. paeoniifolius, A.
konjac, A. corrugatus... [10-13]. Tuy nhién, trong cii Nua -
Amorphophallus ciing nhu nhidu loai khac trong ho Réay con
chira mot loai té bao da dang tinh thé gdy nglra va doc, do do
tinh bot hodc glucommannan ciia nhimg loai nay chi co thé
duoc str dung sau khi di ché bién k¥ ludng va khir doc.

“Tac gia lién hé: Email: vandul 78@gmail.com
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Tén tiéng Viét “cdy Nua” hay “cti Nua” dd gdy nhiéu
nham 1an trong khai thac, trong trot va st dung, c6 thé anh
huong dén st khoe ciing nhu gay thiét hai vé kinh té, dic
biét 1a & Nam Bo. Bai bdo mo ta chi tiét cac dac diém hinh
thai ctia 4 loai cay c6 tén tiéng Viét 1a Nua dé giup phan biét
trong st dung. 2 loai thudc chi Nua - Amorphophallus &
Con Pao duge dé cap trong bai bao nay 14 4. macrophyllus
va A. coudersii. Trong do6 loai A. macrophyllus trudc day da
duoc mot sb tai liéu ghi nhan 1a c6 ¢ Viét Nam [14, 15], tuy
nhién dia diém cu thé noi phan bd cua chung lai khong duogc
chi r5. Pay 1a lan dau tién, noi phan b cu thé cua loai nay
0 Viét Nam duogc ghi nhan. Loai 4. coudercii trudc day khi
mo ta 1an dau [16], cling nhu céac 1an sau cac bd phén sinh
dudng cua loai chua hé duge mo ta hodc dugc mo ta dua
trén bo phan mau cua loai T leontopetaloides [3, 4] da gay
nén sy nham lan trong vi¢c nhan biét loai. Trong nghién ctru
nay, loai A. coudercii lan dau tién duoc mo ta mot cach dﬁy
du nhat, nhitng sai s6t vé mau nghién ctru va ban mo ta loai
trude ddy di duoc chinh 1y va bo sung.

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit liéu

Mau nghién ciru: cac mau nghién ciru duge Nguyén
Thi Ha thu thdp ¢ trang thai moc ty nhién trong rung tai
Con Dao vao thang 6/2021 vai cac sé hiéu N.T. Ha 01 (4.
macrophyllus), N.T. Ha 02 (4. coudercii), N.T. Ha 03 (T.

leontopetaloides) va N.T. Ha 04 (T" palmata). Sau khi thu
mau, mau dugc chuyén ra Vién Sinh thai va Tai nguyén Sinh
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Abstract:

Four plant species in Con Dao shared together a Vietnamese
name as “cay Nua”. They have habits, tubers and leaves quite
similar each other. However, they belong to 2 families, which
have caused a lot of confusions in exploitation, cultivation and
use in the life. Among of them, 2 species belong to the genus
Tacca (Taccaceae) as T. leontopetaloides and T. palmate, 2
remained species belong to the genus Amorphophallus as A.
macrophyllus and A. coudercii. The species T. leontopetaloides is
cultivated for tubers making starch and T. palmate is collected
in the wild for medicine. While the tubers of A. macrophyllus
and A. coudercii are not as edible tubers. For avoiding
confusion in exploitation and using, the article described 4
above species and supported new morphological characters
and new distribution of 2 Amorphophallus in Con Dao island.

Keywords: A. coudersii, A. macrophyllus, Ba Ria - Vung Tau,
cay Nua, Con Dao, T. leontopetaloides, T. palmate.

Classification number: 1.6

vat dé phan tich cac dac diém hinh thai, x4c dinh tén khoa
hoc khi con twoi va sau d6 dugc say kho dé bao quan lau dai
trong phong ti€u ban cua Vién Sinh thai va Tai nguyén Sinh
vat thudc Vién Han 1am KH&CN Viét Nam.

Tai liéu nghién ciru: Céc tai lidu chuyén khao vé chi
Nua - Amorphophallus, thudc ho Ray - Araceae, chi Rau
hum - Tacca, thudc ho Taccaceae, cac tai liéu khac vé cay
Nua dang trén cac bao va tap chi khoa hoc

2.2. Phwong phap nghién curu

Diéu tra thuc dia thu thap mau vdt: Cac mau nghién ctu
dugc thu thap ¢ trang thai moc tu nhién, ghi chép cac thong
tin vé sinh thai, noi séng, tham thyc vét noi phan bo, chup
anh tu liéu.
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Phuong phap dinh loai tén khoa hoc: Su dung phuong
phép hinh thai so sanh, phén tich cac dac diém hinh thai, so
sanh v&i ban mo ta goc, cac tai liéu chuyén khao vé chi Nua
- Amorphophallus va Rau hum - Tacca.

3. Két qua m ta cac loai

Nwa huyén tinh - T. leontopetaloides (L.) Kuntze,

Revis. Gen. PL1.2:704. 1891. Tén dong nghia: Leontice

leon{opetaloides L. 1753. Tén Viét Nam khac: cdy Nua,
Huyén tinh, Bach tinh.

Cay thao than ci, sinh truong theo mua. Cii hinh cau hodc
hinh cau dep, dai 3-10 cm (hiém khi 1én dén 20 cm), mau
trang dén trang nhat hodc ndu sam, bén trong mau tring. La
1-2, xuét phat tir dinh cu, dung thing trén mat dat; cudng 14
hinh try, réng, dai 17-150 cm, duong kinh 0,3-2,5 cm, mau
luc nhat, ¢6 cac chim tr'flng hodc den, khi con non dugc bao
boi mot 14 vay dai 8-23 cm; phién 1a hinh tring hodc hinh
trimg rong, rong 70-120 cm, x¢ 3 thiy 16n, mdi thuy lai xé
1-2 lan thanh thiy phién 1a chét; thiy 14 chét hinh méac hodc
hinh tam giac hep, nhon & dinh, gbc thity c6 phan thit 1a dinh
v6i thiry bén. Co 1-2 cum hoa hinh tan, mdi cum hoa c6 20-50
hoa; cuéng cum hoa dai 70-170 cm, duong kinh 0,5-2,5 cm,
rong; ¢ 4-8 14 bic hinh dang khac nhau, 4 1a bic ngoai 16n
nhat va xép thanh 2 vong, kich thudc 5-6x2,5-3 cm, 14 bic
bén trong hep va dai hon, giira cac hoa ¢6 50-60 14 bic hinh
so1 mau nau do, dai 20-30 cm, budng thong. Hoa mau luc
nhat, dai hoa dai 3,5-4,5 cm, 3 canh dai, 3 canh hoa, 6 nhi dinh
trudc dai hoa va canh hoa. Bau ha, voi nhuy ngén, chia 3 thuy
hinh tim. Qua khong tu mo, hinh tring, kich thudc 2-3x1,5-2
cm, mat ngoai ¢6 6 canh thuon dai. Hat nhiéu, hinh tring dep,
kich thudce 5-8x3-5x1,5-3 mm, mau vang nau (hinh 1A va B).

Hinh 1. Hai loai Nwa - Tacca. (A) Phién la ca T. leontopetaloides;
(B) Cum hoa cla T. leontopetaloides; (C) Phién la ciia T. palmata;
(D) Cum hoa ctia T. palmata.
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Sinh thai va sinh hoc: T. leontopetaloides moc tu nhién
& noi nhiu anh sang trén cac bo bién thudc cac dao ving
nhiét déi. Cay con dugc trong dé liy ca lam tinh bot ¢ dat
lién tai d6 cao dudi 200 m so voi mue nude bién. Cay ra hoa
vao thang 5 t6i thang 6, c6 qua chin vao thang 10. Trong ty
nhién, cay phat tan bang hat, nhung trong trong trot thuong
dugc nhan gidng bang cu.

Phdn bé: Tai Viét Nam ghi nhan phan b tai TP H6 Chi
Minh (Thu Brc), tinh Ba Ria - Viing Tau (Viing Tau, Con
Dao) va Soc Trang. Trén thé gidi phan bd & Tay Phi, Dong
Nam A t6i Australia.

Gid tri sir dung: Nua - T, leontopetaloides dugc trong dé
ly cti. Ct ¢6 thé an sau khi dugc ché bién k¥ hodc c6 thé
chiét tinh bot dé an [5-7, 17] hay dé hd quan 4o [5]. Cudng
14 ctia nd ¢6 thé duoc st dung dé 1am nén, chira bénh dau da
day, kiét ly, tiéu chay va dai dam [5, 6].

Mau nghién ciru: Ba Ria - Viing Tau, Con Pao, Pao 16n,
GPS 8°38’44.95”N, 106°35°43.12”E, N.T. Ha 03 (HN),
Averyanov 910 (leaf; HN).

Nuwa ld chadn vit - T. palmata Blume, Enum. Pl. Javae 1:
83 (1827). Tén Viét Nam khac la Nua chan vit.

Cay thao than cu, thuong xanh, cao 30-40 cm. Cu hinh
cau hodc bau duc rong, dai 1,5-3 cm, duong kinh 3-4 cm.
La 1-3(5), xuit phat tir cu; cubng 1a dai 30-40 cm, dung
thang trén mat dat; phién 1a dai 35 cm, rong 22 cm, x¢ thuy
chan vit, 5-8 thuy; gan chinh Xuét phat tr gde phlen gén
bén xuét phat tir gan chinh, huéng vé phia mép phién, ndi
r0. Cum hoa 1(2), cuong cum hoa dai bang cuong la; cum
hoa dang tan, c6 khoang 10 hoa; 14 bic 4 14, hinh tam giac
hodc sgi, dai khoang 6 cm, rong 4 cm & géc, dinh thu6n
dai, gdc 16m hinh tim, xép 2 hinh vong d6i dién nhau; 2 14
bic bén ngoai hinh bau duc, dinh nhon; 2 chiéc bén trong
hinh thoi c6 cuéng r6. Hoa nho, cuéng hoa dai 1-2 cm, mau
xanh luc hoac tia khong c6 14 bac hinh s¢1; bao hoa 6 thuy,
xép thanh 2 vong, hop nhau ¢ géc, 3 thuy ngoai hinh mac
c6 dinh nhon, 3 thuy trong thudn va chia thuy ¢ dinh. Nhi
6, dinh trén cac thily ¢ bao hoa ddi dién. Bau 1 6, c6 3 gia
noan, noan nhiéu. Qua hinh cau, hinh méc, dai 1 cm, chira
10 hat (hinh 1C va D).

Sinh thai va sinh hoc: Cay moc thua th6t & bia rimg tai
sinh, noi 4m va c6 nhiéu mun, dudi ring tre nira, gan sudi
hodc dudi tan rung 14 rong, & d6 cao dudi 200 m so véi myc
nude bién. Mua ra hoa tir thang 7 t6i thang 9, mua ra qua tir
thang 9 téi thang 3 nam sau.

Phdn bé: Tai Viét Nam ghi nhan phan b6 & Ba Ria -
Viing Tau (Cén Dao), Kién Giang (Phu Qudc, Thd Chu).
Trén thé gioi phan bé & An Do, Lao, Camphuchia, Thai
Lan, Malaysia, Indonesia, Philippines, Niu Guine.

Gia tri sir dung: Cu ¢ vi dang, dugce sur dung lam thude
chita rin cin, gia nat dip vao vét ran cin. Ngoai ra, cdy niy
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con duge st dung lam thude diéu hoa kinh nguyét cho phu
ni.

Mau nghién cru: Ba Ria - Ving Tau, Con Pao, hon
Bay Canh, GPS 8°40°8.40”N, 106°40°57.43”E, N.T. Ha 04
(HN).

Nuwa la to - A. macrophyllus (Gagnep. ex Serebryanyi)
Hett. & Claudel, 2012, Aroideana, 35,43. Tén déng nghia la
Pseudodracontium macrophyllum Gagnep. ex Serebryanyi.
Tén Viét Nam la Nua 1a to.

Cay thao, than cu, sinh trudng theo mua, cao 25-45 cm.
Cu hinh cau, c6 nhidu chdi nho, d6i khi phan nhanh, dai 3-6
cm, bén ngoai mau nau nhat dén sim, bén trong mau tring.
RE tap trung & dinh ct, kha map, dai khoang 6 cm. La don
doc; cuéng 1a kha map, gén hinh try, tiét dién & géc g?m
tron, hinh tam giac ¢ dinh, c6 goc tu, dai 25-45 cm, duong
kinh 0,8-2,0 cm & géc 0,5-1 cm ¢ dinh, nhﬁn mau co ban la
xam, cé nhleu cham hodc vach ngang ngan mau den va cic
cham tring pha xanh la cay nhat, cham den va trang thua
hon & dinh, hoi c6 ranh, goc dugc bao boc bdi mot 14 vay
dai 12 cm, mau nau, sém tan thanh vay mong; phién 14 xé
3 thuy 16n, rong 20-40(50) cm, mdi thuy dai t6i 25 cm va
xé 1-2 1an thanh 5-10 14 chét; 14 chét hinh bau duc dén hinh
méc, dai 7-15 cm, rong 1,7-5,5 cm, gbc phién thuong nhon
& mot bén, bén kia men xuéng thanh canh, canh rdng hodc
hep, dinh nhon, doi khi c6 rau ¢ dinh, hiém khi c6 miii nhon
dot ngodt, mlii nhon dai 7-15 mm, mau xanh luc nhat dén
trung binh; gan bén nhiéu, trong md, khong phan biét nhicu
v6i cdc gan khac, cach nhau 3 mm, lam thanh goc 70° véi
gan giita. Cum hoa kiéu bong mo, don ddc, co cung vai 14
hodc mudn hon mét chut; cudng cum hoa hinh try, kha mép,
ngén hon cudng 14 mot chut, dai 32-35 cm, duong kinh 10
mm & gbc, 8 mm & phia dinh, mau sic giéng voi cudng, goc
bao boi 2 1a vay, mot 1a dai nhét dai 12-13 cm, mau trang
xin hoac hoi hong, mo hinh thuyen, dai 10-12 cm, gan nhu
khong tao thanh dng ¢ dudi, md hoan toan trong thoi ky thu
phén, hinh bau duc rong 3,5-4 cm khi trai ra, géc cut, hinh
chop nhon, khong c6 miii nhon, mit ngoai mau xanh luc
khi con non, sau mau vang nhat, mat trong mau trang hoic
vang nhe; bong nac khong cuong, ngan hon mot chut hoac
dai bang mo, dai 12,5 cm, phan cai hinh try, dai khoang
1 cm, duong kinh 1,2 cm, bau xép sit nhau, mau héng nhat;
phﬁn duc hinh try, hoi hinh nén, rdng hon phﬁn cai, dai 5,5
cm, duong kinh 1,4 cm, hoa duc xép rai rac, mau tréng sita;
phén phu hinh nén, khd mép, dai 5 cm, duong kinh 1,5 cm &
gdc, dinh i1, hoa bat thy hinh que hay gdy, chép ¢6 véan, hinh
sin nhung khong giéng bé mit ndo. Bau gan hinh cau, doi
khi mat bén bi ép lai tr 3 phia, hoi hong, duong kinh 2 mm;
num nhyy hinh dia rong 1 mm, hoi 10m & gitta, mau vang;
voi nhuy rat ngan (dai khoang 0,3 mm); hoa dwc nhoém 3-4
nhi véinhau, nhi dai 2-2,5 mm, khong c6 chi nhi, mau hf")ng
nhat; bao phén ro1, hinh khéi ¢6 tiét dién da dang, hinh tam
giac hay bau duc, bé mat c6 budu, mau tring (hinh 2A-C).
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Hinh 2. A. macrophyllus va A. coudercii. (A-C) A. macrophyllus:
(A) Toan bo cay véi cum hoa; (B) Cum hoa béong mo; (C) M6t phan
cla phién 1a; (D-G) A. coudercii: (D) Toan bd cay; (E) Béng mo; (F)
Pha&n mang hoa cai nhin gan; (G) Mau type.

Sinh thdi va sinh hoc: Phan bd & trang rimg cdy bui ven
bién, 6 do cao 5-10 m so v&i muc nudce bién. Cay moc trén
cat 1an it d4, noi sang. CAy ra hoa vao thang 6, qua chin vao
thang 9-10; tai sinh bang hat.

Phdn bé: Tai Viét Nam ghi nhan ¢ Ba Ria - Viing Tau
(Con Pao). Trén thé gidi ghi nhan ¢ Thai Lan.

Mau nghién ciru: Ba Ria - Viing Tau (Con Dao), vinh
DPam Trau (gan san bay), GPS 8°43°54.93”N, N.T. Ha 01
(HN).

Gid tri sir dung: Hién chua biét gia tri str dung. Chua ¢
thong tin vé thanh phan hoa hoc cia ct nhung khong ding
an tuoi vi dé gay doc nhu cac loai Nwa - Amorphophallus
n6i chung; 1a ngudn gen can bao ton.

Luu y: Loai 4. macrophyllus da dugc ghi nhan ¢ Viét
Nam (Pdng Nai) boi P.H. Ho (2000), M.M. Serebryanyi
(1995), W.ILA. Hetterscheid va cs (2012) [14, 15, 18]. Con
Dao 1a khu phan bd méi ctia loai di duge bd sung.
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Nuwa couderci - A. coudercii Bogner ex Bogner, 1986.
Aroideana, 8: 75. Tén dong nghia: Plesmonium coudercii
Bogner, 1980. Adansonia, ser. 2, 20(3): 305-308. Tén Viét
Nam: Nua couderci.

Cay thao, than cu, cao 25-35 cm. Cu hinh cu cai, dai
10-15 cm, duong kinh 0,7-2 cm & dinh, 7-8 mm & gdc, bén
ngoai tréng duc, bén trong tréng, dinh mang ré manh, dai
khoang 6 cm. La don ddc; cuéng 14 hinh try, dai 20-34 cm,
duong kinh 1 cm, mau nau nhat hoac xam nhat, véi nhiéu
ddm den hodc nau sam; phién 14 rong 25-40 cm, x¢ 3 thuy;
cac thuy lai xé 1-3 1an thanh cac thuy dang 14 chét; 1a chet
hinh méc, hep den rong, dai 3-12 cm, rong 2-5 cm, gbe léch,
thudng men xudng sbéng 14 & mot bén thanh dang canh,
dinh thuong nhon dot ngdt, miii nhon dai 1-1,5 cm. Cum
hoa bong mo don doc; cuéng cum hoa hinh tru, dai 22-30
cm, duong kinh 5-18 mm, cing mau véi cudng 14; mo hinh
trung rong, dai 7,5-15 ¢cm, rdng 3,5-5,5 cm & géc, théng, co
miii nhon ngén o dinh, bén ngoai mau luc nhat, bén trong
hoi tréng, ¢6 nhidu myun com nhé & gbe. Bong nac ngén hon
mo, dai 4-10,5 cm, dwdng kinh 5-20 mm, c6 cudng dai 2-5
mm; phan cai hinh try, kich thudc 8-20x6 mm; phan duc
hoi hinh nén, dai 2,2 cm, dudong kinh 6 mm & géc, 3 mm
& dinh, dinh tu dén tron, khong c6 phan phy. Bau hinh cau,
duong kinh 2,5-3 mm, ¢6 2 6, mdi 6 c¢6 1 noan; voi nhuy
ngén, kich thudc 1x1 mm; nim nhuy hinh dia, rong 1,5-2
mm, hoi 16m & gitta; nodn c¢6 cudng dai, dinh & gdc cia vach
bau. Nhi roi, cut, kich thude 1,5%1 mm; bao phén mo bé’lng
khe hinh bau duc & ntra trén ciia bao phan. Béng nac qua dai
5 cm, dwdng kinh 3 cm, qua thwa; qua mong, gan hinh cau,
duong kinh khoang 5 mm, d6 khi chin (hinh 2D-G).

Sinh thai va sinh hoc: Trang cay bui trén dao hay rung
tht sinh trén dao, & d cao 5-10 m so v&i muc nude bién.
Cay moc trén cat, dudi tan cac cay bui. Ra hoa thang 3, qua
thang 6. Cy tai sinh chi yéu bang hat.

Phén bé: Tai Viét Nam ghi nhan ¢ Ba Ria - Viing Tau
(Con Bao). Trén thé gidi ghi nhan & Campuchia.

Mau nghién ciru: Ba Ria - Viing Tau (Coén Dao),
Averyanov & al. 910 (HN); GPS 8°43°52.41” N,
106°37°14.01” E, 6/2021, N.T. Ha 02 (HN).

Gid tri sir dung: Chua c6 thong tin vé gia tri sir dung.
Chua c6 thong tin vé& thanh phan hoa hoc cua ci nhung
khong dung an twoi vi dé giy doc nhu cic loai Nua -
Amorphophallus n6i chung. Loai 1a ngudn gen can bao ton,
da co trong Danh luc D6 ctia [UCN.

Luu y: nam 2004, loai nay da dugc N.V. Du va cs [4]
mo6 ta nhu mot loai madi cho hé thuc vat Viét Nam dua trén
cac mau vat do Averyanov thu thap duoc tai Con Dao. Piéu
dang luu y 1a ban mé ta ban dau dugc thuc hién dya trén tiéu
ban chi c6 cum hoa va ct (hinh 2G) ma khong c6 thong tin
vé 14. M6 ta ciia Nguyén Van Du nam 2004 mot lan nita dya
trén mot tiéu ban bi 1an 16n gilta cum hoa cua loai Nua - 4.
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coudercii va 1a ciia Nua huyén tinh - T leontopetaloides co
hinh thai gidng véi 14 cta cac loai Amorphophallus (hinh 2A
va B). Bai b4o nay di b6 sung thong tin vé hinh thai l4 cua
loai A. coudercii va chinh 1y nhitng thong tin vé mau tiéu
ban trudc doé da dugc nghién ctru.
4. Két luan

Viéc mo ta chi tiét hinh thai cua 4 loai Nua goép phan
gitip ngudi khai thac, sir dung khong bi nham 1an giita 2
loai cdy Nua va co thé bj thiét hai vé kinh té cling nhu strc
khoe. Trong d6, 2 loai thudc chi 7acca thudc ho Rau hum
(Taccaceae) c6 cii dn duoc hay lam thude va 2 loai thudc chi
Amorphophallus thudc ho Ray (Araceae) khong sir dung an
tryc tiép dugc va co thé giy doc.

Bai bédo cling da xac dinh dugc khu phan bd m&i cua loai
A. macrophyllus 1a & Con Dao, da chinh 1y, bd sung vao ban
md ta va hinh v& minh hoa cic dic diém vé hinh thai cac bo
phén sinh dudng cua loai A. coudercii ma trudc day chua
dugc ghi nhan hoac da nham 1an.
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Nghién ciru cong nghé xw Iy quang urani co ham lwgng U20,1%
bang phwong phap hoa tach tinh
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Tom tit:

Bai bao trinh bay két qua nghién ctru hoan thién giai phap cong nghé cho qua trinh xir Iy quing urani ¢é ham lwong
U>0,1% bang phwong phap hoa tach tinh dé thu hoi toi da urani tir quing. Cac két qua nghién ciru thu dwge la co
s6 phuc vu tinh toan tién kha thi dw An nha may ché bién quing urani va chuan bi cho bwéc chuyén giao cong nghé

xdy dung nha may san xuit urani kj thuat khi can thiét.

Tir khéa: ham lwgng urani, hoa tiach tinh, quang urani.
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Research on technology for processing
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by static leaching method
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Abstract:

This paper presented the results of research on the
improvement of the technology for processing uranium
ore containing U>0.1% by the static leaching method
to enhance the recovery of uranium from the ore.
The results obtained could serve as the basics for the
pre-feasibility study to establish a uranium ore processing
plant and to prepare for the technology transfer in
building a yellowcake production plant when necessary.

Keywords: content of uranium, static leaching, uranium
ore.
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1. Dt van de

Trong nhitng nam gan day, phuong phap hoa tach dbng
da duogc lya chon 1a phuong an chu yéu dé xir Iy cac loai
quang urani ¢6 ham luong thap ([U;04]<0,1%). Nam 2012,
Vién Cong nghé¢ Xa hiém da tién hanh thu nghiém mau cong
nghé ddi véi 16 chuan - 16 A (1a 1 trong 6 16 cta khu Pa Lira
-Pa Rf”)ng, tinh Quang Nam) c6 ham lugng urani trung binh
140,07% va da xir Iy theo k¥ thuat hoa tach tham, danh déng
& quy md 1én dén hon 20 tin/mé dé phuc vu danh gia tai
nguyén cép 122 giai doan 1 cua Dé an “Piéu tra, danh gia,
tham do tai nguyén urani” [1, 2].

Nhimg uu diém chinh cta hoa tach dong 1a khong doi
hoi dau tu thiét bi 16n, chi phi van hanh thap, phu hop véi
cac phuong phap yéu cau vé kinh té dé xir 1y cac quing
urani nghéo. Tuy nhién, do k¥ thuat xir Iy don gian cung véi
quang chi gia cong dén c& hat tho (khoang 1 cm) nén hiéu
suét thu hdi urani thuong thap hon so vai cac ky thuat hoa
tach thong thuong [3-7].

Nhirng ndm gan day, Lién doan Dia chat Xa hiém (Tong
cuc Dia chét va Khoang san Viét Nam) dang thuc hién pé
an trén voi muc tiéu hoan thanh co ban viée diéu tra, danh
gia, tham do trit lwgng ngudn tai nguyén urani. Két qua danh
gi4 thim do & mot s6 diém nhu: 16 G (khu Pa Lira - Pa Rong,
tinh Quang Nam) cho thiy ham luong urani 16n hon so véi
0 16 A (c6 nhitng via ham Iugng urani >0,5%, tham chi c6
via >1%).

Maic du, hién chua xac dinh chinh xac duogc trlt lugng
quang c6 ham hrong urani cao vi viéc thdm do con dang
tiép dién nhung néu xtr 1y loai quing c6 ham luong urani
trong ddi cao ma 4p dung k¥ thuat hoa tach thdm da thuc
hién thi s€ khong dat hiéu qua cao ddi véi loai quang nay,
gdy mét mat tai nguyén urani [8-11]. Vi vay, viéc tién hanh
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céc nghién ctru cong nghé dé xir Iy ddi twong qudng c¢6 ham
luong urani cao (U=0,1%) vung Nong Son bang ky thuét
hoa tach déng dugc cai tién 1a rat can thiét. V&i cach tlep
can moi, c6 thé dwa ra phuong 4n cong nghé bd sung dé
danh gia dung vé tiém nang va kha ning khai thac urani
vung Nong Son.

Bai béo trinh bay két qua nghién ctru lwa chon cac thong
s6 thich hop cho qua trinh xtr Iy quang urani ¢6 ham luong
U>0,1% bang phuong phép hoa tach tinh (lwa chon quy mo
thi nghiém, phuong phap tudi...) dé cai thién hi¢u suat thu
hoi urani, giam thiéu ham lugng urani c6 trong bi quing
sau hoa tach.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

Quing urani ving Pa Lira - Pa Rong (Quang Nam), co
ham lugng U,0,=0,208% (U=0,176%). Quang trudc khi dugc
str dung cho th1 nghiém hoa tach tinh dugc dép xuong cd hat
10 mm. Ty 1é céc cép hat sau khi dap duoc thé hién ¢ bang 1.

Bang 1. Ty l1é cac cap hat quang sau khi gia céng.

o B e
1 +1,4 53,8 3 -0,850+0,425 16,1
2 -1,4+0,850 8,1 4 0,425 22,0

Téng 100

2.2. Thiét bi, dung cu

Thiét bi agglomerat héa, cot nhya PVC va acrylic ¢ duong
kinh 75 mm, cao 500 mm, may khudy. Ngoai ra con st dung may
dap, nghién, tron, thiét bi sang, can, tu séy, may do thé oxy hoa
- khir va pH. Héa chat sir dung 1a axit H,SO, va MnO, k¥ thuat.

2.3. Phwong phdp thwc nghiém

Hoa tach ngam: Cac thi nghiém hoa tach ngdm quang voi
dung dich H,SO, dugc tién hanh theo cac budc sau:

+Can 2,5 kg mau quing (ca 4m tw nhién khoang 2% va da
duogcdap xuong cdhat 10 mm). Can 10 gMnO, (k thuét) va tron
déu v6i s6 quang da chuan bi ¢ trén. Chung t01 phai thuc hién
bude nay vi str dung tac nhén 6xy hoa la MnO, - chit khong tan
trong dung dich (néu dung tac nhan khac tan ducc trong nudc
thi pha truc tiép vao dung dich axit & 1an bom tht hai tro di).

+ Nap quiang vao cot nhya acrylic (trong sudt) dé c6 thé
quan sat dugc mot s6 hién tuong bén trong cot. Cot co duong
kinh 75 mm, cao 500 mm va day ct co 16p 1ot béng miéng
nhya PVC & dudi va 16p bong thiy tinh & trén dé d& va giir
16p quang.

+ Pha dung dich H,SO, 50 va 90 g/l: Dung dich 90 g/l dugc
str dung dé bom vao cot lan dau tién (ddc hon, dam bao du axit
dé hoa tan cac khoang d& tan trong quing, dic biét khoang
cacbonat); dung dich axit loang hon (50 g/l) st dung dé bom
vao cot nhimg lan ngam tiép theo.
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+ Bom dung dich axit loai 90 g/ véi luu lwgng 20 ml/phut
vao cdt chura quang qua van lap dudi day cot. Véi duong kinh
cOt da sir dung thi luu luong ndy dam bao dung dich dang déu
trong ¢ot (do cdc cap hat thuong khong phan bb déu theo cung
mit cat ctia cot) cho téi khi dung dich dang ngang bang bé mit
quang thi dung. Sau 24 gid ngam tach, dung dich ngdm duogc
thao kiét ra khoi cot qua van lap & phia day. Sau do, bom dung
dich axit loai 50 g/l vao c6t. Ghi lai thé tich dung dich bom vao
va rat khoi cot & mdi 1an bom va phan tich néng do urani, tap
chit cia cac mau dung dich thu dugc dé tinh hiéu suat thu hoi
urani. Tién hanh ngam 1 lan/ngay cho dén khi nong d6 urani
trong dung dich thu sau cung nho hon 0,1 g/l thi dung.

+ Tién hanh hoa tach nhu vy cho dén khi ndng d6 urani
trong dung dich rat khoi cot hau nhu bang khong thi bit dau
rira ba quang cho hét axit du. Dung dich thu dugc khi rua ba
duoc str dung cho mé hoa tach tiép theo. Vi€c rira ba cling dugc
tién hanh tuong tu nhu khi hoa tdch nhung khong can thoi gian
ngam nhiéu.

Hoa tach tron u: Hoa tach tron 0 dugc thuc hién theo cac
budc sau:

+ Can 1,8 kg mu quang (ca am ty nhién khoang 2% va da
duogc dap xudng cd hat 10 mm).

+ Can va tron quang v6i MnO,: Cén 7,2 g MnO, (ky thuat)
va tron déu véi sb quing da chuan bi ¢ trén bing x6 nhya.

+ Pha dung dich axit: Lay thé tich H,S0O, dac sao cho dat
dugc tiéu hao axit du kién du dé hoa tan het urani trong mau
quang (thuc té tiéu hao axit khoang 50 kg/tan quang kho). Tiép
tuc léy thé tich nude sach sao cho khi pha véi axit dat dugc ty 1¢
1ong/ran (thé tich long/kh01 lugng quing) mong mudn cho vao
dng dong (thuc té da thi nghlem vOi cac gia tri thé tich nudc 1a
78 ml, twong tmg v6i do am 7%). Sau d6 do tir tir toan b axit
da 1dy vao dng dong co chira nuée.

+ Cho tir tir dung dich axit da pha vao khéi quang trong ltc
luon dao déu khoi quang va chat oxy hoa; tron dén khi quan sat
bang mat thay déu thi dung lai (khoang 5-7 phut).

+ Nap khi quang vao ct (duong kinh 67 mm). Chiéu cao
16p quang ban dau khoang 390 mm.

+ U khdi quing trong thoi gian 1, 2 va 3 ngay dém.

+ Viéc rira ba quang dé thu nhan dung dich hoa tach dugc
tién hanh mot cach gian doan bang dung dich axit (1/1000 theo
thé tich). Cu thé, 1dn dau tién sir dyung thé tich dung dich axit
bang 0,15 lan khéi luong quang (de bu phin dung dich bi gitt
lai trong 1op quang), cac 14n rira tiép theo sir dung thé tich dung
dich axit bang 0,1 1an khdi luong quing. Tién hanh rira dén khi
ndng do urani trong dung dich ra khoi cot khong dang ké.

+ Liy mau dung dich cac phan doan rira dé phan tich thanh
phan. Phan dung dich con lai cua cac phan doan gom chung
thanh dung dich hoa tach.

40



+ Cudi cing b quing dugc rira bang nude dé loai axit du
trong ba.

Hoa tach dong quéng da agglomerat hoa: Nap 2 kg quing
(cd hat <10 mm) da agglomerat hoa vao cot. Dung bom dinh
lugng tudi dung dich axit sunfuric c6 ndng do 50 g/l vao dinh
cot véi the do 30 1/m?/gio. Mdc tinh thoi gian hoa tach 1a thoi
diém pha Iong di ra khoi dau dudi cua cot. Tudi dén khi nao
dung dich 16 ra & day cot co pH<I thi dimg, dé chay hét qua 1
ngay thi tudi tiép. Xéc dinh thé tich tudi va thu ndng do urani
trong mdi 1an tudi dé tinh hiéu suat thu hoi urani sau mdi lan
tudi (thé tich tugi la lugng dung dich H,SO, tu6i tir trén dinh
cot quing duoc tinh tir luc bit dau tudi den khl két thuc tudi;
thé tich thu la lugng dung dich thu dugc ¢ dudi day cot sau khi
dé cot chay hét cua mdi lan tudi).

Tién hanh hoa tich khi bom toan bd dung dich axit da
chuan bj va thu dung dich di chay qua cot lam dung dich hoa
tach. Rira bang dung dich H,SO, loang (0,1% theo thé tich).
Xac dinh thé tich dung dich hoa tach va rua, phan tlch ham
lugng urani trong dung dich va ba quang dé tinh hidu sut thu
hoi urani.

Ham luong urani trong quang, dung dich va ba quing sau
hoa tach dugc phan tich bang phuong phap ICP-MS (Agilent
USA 7500a va ICP-OES) tai Vién Cong ngh¢ Xa hiem.

Hiéu suét thu hdi urani duge xac dinh theo cong thirc:
H=(m /m) x 100%.
trong do: m, la khéi lwong urani c6 trong quing dem hoa tach
(c6 do am tu nhién); m, la khdi luong urani thu dugc trong
dung dich hoa tach.
3. Két qua va ban luan
3.1. Két qua hoa tich ngim

Anh hwéng cia tiéu hao axit dén hiéu sudt thu hoi urani:
Thi nghiém dugc tién hanh véi ti€u hao axit thay doi tur 30,
40, 50, 60, 70, 80, 85 va 90 kg/tan quang. Dung dich axit dugc

100
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Hinh 1. Anh hwéng cia tiéu hao axit dén hiéu suéat thu hoi
urani.

TAP CHI

HOA HOC

ONG NGHE I} Nam 64(8) 8.2022

Khoa hoc Ky thuat va Céng nghé | Ky thuat hoa hoc s

bom vao cot chira quang voi tbe do 30 1/m?/gio thé hién &
hinh 1 cho théy, voi tiéu hao axit 70 kg/tén quang, hi¢u suét thu
hoi urani dat 85,3%.

Anh huéng cia thoi gian hoa tach dén hiéu sudt thu hoi
urani: Két qua thyc nghiém vé anh hudng cta thoi gian hoa
tach dén hidu sudt thu hoi urani dugc thé hién & hinh 2. Két
qua cho thdy, voi thoi gian 11-14 ngay, hiéu suét thu hdi urani
dat 85,3%.

100 1

& 90 - . —
T 80 A
g 70 4
5 601
< 50 A
2 40 1
% 30 4
S 20 A
S 10 A
L ¥
I
0o 2 4 6 8 10 12 14 16 18 20

Thoi gian (ngay)

Hinh 2. Anh hwéng cia th&i gian hoa tach dén hiéu suét thu
héi urani.

3.2. Két qud hoa tich trén i

Anh hwong ciia tiéu hao axit khi trén va thé tich dung dich
axit khi rica b qudng dén hiéu sudt thu hoi urani: Thi nghiém
duoc tién hanh voi tidu hao axit thay déi tir 30, 40 va 50 kg/tan
quang. Két qua hinh 3 cho thdy, vdi tiéu hao axit 50 kg/tin
quang, hiéu suét thu hdi urani dat cao nhat 82,5%.
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Hinh 3. Anh hwéng cua tiéu hao axit khi trén va thé tich dung
dich axit khi riva ba quang dén hiéu suét thu héi urani.

Anh hwéng ciia thoi gian i va thé tich dung dich axit khi
rita ba qudang dén hiéu sudt thu hoi urani: Thi nghiém duoc
tién hanh véi thoi gian u thay doi tir 1, 2 va 3 ngay. Két qua
& hinh 4 cho thay, voi thoi gian U 2 ngay, hiéu suit thu hoi
urani dat cao nhit 82,5%.
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Hinh 4. Anh hwéng cla thei gian G va thé tich dung dich axit
khi rtra ba quing dén hiéu suéat thu hdi urani.

Hi

Anh hwong cua do am khi trén va thé tich dung dich axit
khi rira b qudng dén hiéu sudt thu hoi urani: Thi nghiém dwoc
tién hanh véi o Am thay doi tir 7, 8 va 9%. Két qua & hinh 5
cho théy, v6i 40 4m 8%, hiéu sudt thu hdi urani dat cao nhét
82,5%.
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Hinh 5. Anh hwéng ctia dd 4m khi tron va thé tich dung dich
axit khi rtva ba quang den hiéu suat thu hoi urani.

Nhu vay, qua két qua thi nghiém da lya chon dugc cac
thong sd thich hop, cu thé: tiéu hao axit 1a 50 kg/tin quing,
tiéu hao chit oxy hoa MnO, 1a 4 kg/tan quang, do am la 8%,
thoi gian u 1a 2 ngay, thé tich dung dich axit khi rira theo ty 1¢
ran/1ong=1,05 1, toc d6 twdi 25 1/m?/gio cho hiéu suét thu hoi
urani dat 82,5% (hinh 5).

3.3. Két quad hoa tach déng quang da agglomerat hoa

Thi nghiém dugc tién hanh voi tidu hao axit thay doi tir 20,
30, 40, 50 va 55 kg/tan quang, d6 4m cia quing 1a 8%. Dung
dich axit dugc bom véi toe do tudi 30 1/m%gio. Sy phu thudce
ctia hiéu suét thu hdi urani vao tiéu hao axit dugc chi ra & hinh
6. Két qua cho théy, voi tiéu hao axit 50 kg/tén quéng, hi¢u suat
thu hdi urani dat ~81%.
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Oi urani
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Hinh 6. Anh hwéng cua tiéu hao axit dén hiéu suéat thu hoi
urani déi véi quing da agglomerat hoéa.
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Tir cac két qua thuc nghiém cho thiy, dbi v6i quing urani
nghéo ving Pa Lira - Pa Rong déu c6 thé st dung 4 phuong
phap hoa tach: khudy tron, ngam, trén i va tham cé st dung
qua trinh agglomerat hoa quing dau vao, ing véi nhimg diéu
kién nhét dinh dé dat hi¢u suat thu hdi urani >80% va urani con
lai trong ba rén <0,01%. Tuy vy, theo s6 liéu cong b ciia mot
s6 nha may san xuat urani k¥ thudt trén thé gioi thi phan bé chi
phi von dAu tu va van hanh xir Iy quing urani nhu sau: khau
van chuyén va gia cong quing chiém 26-43%; hoa tach chiém
5-15%; cong doan phan chia ran 1ong 24-38%; khau lam giau,
lam sach va két tia san pham 17-22%; xir Iy ba thai chiém 1-2
% [1].

Do phuong phép hoa tach khudy tron yéu ciu kich thude
hat quing nho hon rat nhidu, nén khi bd sung axit, chit Oxy hoa
lai phai duy tri pH va thé 6xy hoa khir & mirc do nhat dinh. Vi
vay, phuong phéap hoa tach khudy tron c6 vu diém 1a ndng do
urani trong dung dich sau hoa tach va hiéu suat thu hoi urani
cao hon; tiéu hao axit, chat 6xy hoa va nong do sit thap hon
khi so voi phuong phap hoa tach tinh, vi trong hoa tach tinh st
d}_mg H,SO, co ndng do cao ngay tir ban dau. Chinh vi nong d’(}
sat trong dung dich hoa tach thap, nén giai doan tach tap chat
tiép theo s& thuan loi hon. Tuy nhién, hoa tach quing c6 ham
lugng urani thép (U,0,<1%) bang hoa tach tinh s& c6 higu qua
hon so voi hoa tach khudy tron. Hoa tach khuay tron cé hig¢u
qua cao khi xur Iy quang urani c6 ham lugng cao, nhung phai
nghién min quang, dan dén ting chi phi nghién cho khau loc,
rira va phat sinh bui nhiéu [1].

Trong viéc st dung phuong phéap hoa tach tinh, chung t6i da
tién hanh thir nghiém hoa tach quing urani theo 3 k¥ thuat khac
nhau: ngdm, tron 0 va tham c6 st dung qua trinh agglomerat
hoa quing dau vao. Két qua so sanh cac thong sb ciia qua trinh
duoc thé hién ¢ bang 2 cho thdy, hoa tich tron 0 c6 wu diém
hon so v&i ngdm va hoa tach cé st dung qua trinh agglomerat
héa thé hién 16 nét 1a thong sb tidu hao axit, thoi gian hoa tach
va néng d0o urani trong dich sau hoa tach, trong khi d6 hiéu
suét thu hdi urani dat tuong dbi cao (~82,5%). Nhu vay, da lya
chon dugc hoa tach tron 1 1a phwong phap phu hop dé xir 1y
loai quang nay.

Bang 2. So sanh cac thong sé clia qua trinh hoa tach tinh.

g, Hoatich  Hoa téch thim c6 sir dung qua trinh  Hoa tach

Cdc thong so hoa tich . I -
ngam agglomerat héa quing dau vao tron u

Kich thudc quing (cm) <1(95%)  <1(95%) <1 (95%)
Tiéu hao axit (kg/tan) 70 50 50
Tiéu hao cht 6xy hoa (kg/tan) 4 4 4
Tac d twdi dung dich (I/m?/gio) 340 30 ~25
Thot gian G (ngay) 0 0 2
Thoi gian hoa tach (ngay) 11-14 11 4-5
Nong 0 urani trong dung dich hoa 0609 112 516
tach (g/l)
Hiéu sust thu hoi urani (%) 853 81,0 ~82,5
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3.4. Kiém tra quy trinh cong nghé xw Iy qudang urani
c6 ham luwgng U>0,1% bang phwong phap hoa tach tinh

Muc dich nhiam xiy dung quy trinh céng nghé xur 1y
quing urani c¢6 ham lugng U>0,1% bang phwong phap hoa
tach tinh, véi cac thong so phii hgp dé dat hiéu suat thu hoi
urani toi wu va giam ham luong urani trong ba quing. Két
qué cu thé dugc tong hop ¢ bang 3.

Bang 3. Théng s6 hoa tach quing urani c6 ham lweng U20,1%
bang phwong phap hoa tach tinh.

Cic thong sb hoa tach Gia tri
Tiéu hao axit (kg/tin) 50

Tiéu hao chét 6xy hoa (kg/tén) 4

Tée d6 tusi dung dich (I/m¥gid) ~25
Thoi gian u (ngay) 2

Nong d6 urani trong dung dich hoa tach (g/1) ~1,5-1,6
Nong d¢ Fe trong dung dich hoa tach (g/1) ~6-7
Hiéu sut thu hdi urani (%) ~82,5

Céc thong sd cong nghé va budc tién hanh cu thé duoc
minh hoa ¢ hinh 7.

Quang Urani
(U30=0,208%)

Gia céng quang
(-10 mm)

Tron u (A6 am 8%, u: 2
ngay)

H,O

H,S04, 50 kg/tdn quang
L MnO,, 4 kg/tan quing

Tao ddng (cot nhua:

d=75mm, h=500 mm)

Hoa tach (2 kg/mé; tdc
d6 tudi: 25 1/m?.gid)

Hép thu Nhya Anion GS 300
Nhua da riragiai Nudc thai
e Rura gidi NaCl

Két tua (MgO)

Loc, rira

Say
(Nhiét d6 100-115°C)
San pham urani k¥ thuat
Xu ly thai (rén, long)

Hinh 7. Quy trinh cong nghé xt ly quang urani c6 ham lwong
U20,1% bédng phwong phap hoa tach tinh.

Nudéce thai

Xi mang, véi, chat keo tu

BaCl,

4. Két luan

Nghién ctru da lya chon dugc cac diéu kién hoa tach
thich hop trong cong nghé xr Iy quang urani ¢6 ham luong
U>0,1% bing phuong phap hoa tach tinh dé dat hiéu suat
thu hdi urani i wu, cy thé:

- Vi thi nghiém hoa tach ngam, tiéu hao axit 70 kg/tan
quéang, cho hiéu suat thu hoi urani dat 85,3% trong thoi gian
11-14 ngay.
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- Voi thi nghiém hoa tich thdm dbi véi quiang da
agglomerat héa trén quy trinh san c6 cho théy, tiéu hao axit
50 kg/tn quing, hiéu suat thu hoi urani dat ~81,0% trong
thoi gian 11 ngay.

- Vi thi nghiém hoa tach tron 0, cac thong s6 thich hop
1a ti€u hao axit 50 kg/tin quing, chit 6xy hoa MnO, 4 kg/tan
quing, o 4m 8%, thoi gian 1 1a 2 ngay, thé tich dung dich
axit khi rira theo ty 1¢ ran/long—l ,05, toc d0 tudi 25 I/m?¥/ gio
cho hiéu sudt thu hdi urani dat 82,5%. Qua d6 cho théy, hoa
tach tron G 1a phuong phap phu hop dé xir Iy loai quing
urani c6 ham luong U>0,1%.

Trén co s& do da xay dung dugc quy trinh cong nghé xir
ly quang urani c6 ham lu(mg U>0,1% bang phuong phap
hoa tach tinh véi cac thong s6 cu thé.
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Tong hop khoang Wollastonite bing phan ung 2 giai doan
thity nhiét va nung dung nguyén liéu trau va portlandite
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Tém tit:

Nghién ctru nay trinh bay quy trinh tong hop khoang Wollastonite (Ca0.SiO,) bang phin tng 2 giai doan thiiy nhiét
va nung dung nguyen lidu triu va portlandite. Mau tro triu sau khi nung du’(rc tron véi Ca(OH), theo ty 1¢ mol Ca/Si
13 1,0, dwoe hép thiy nhiét & 180°C nhim thu khoing Xonotlite. Khoang Xonotlite dwgc xir ly nhlet 6 900°C trong 5
gio thu khoing Wollastonite c6 hinh s¢i dan xen tao 16 xop lién thong véi kich thwée 1~2 pm, phu hgp cho cac rng

dung trong cong nghiép.
Tir khéa: phan wng thiy nhiét, triu, Wollastonite.
Chi sé phdn logi: 2.5

Synthesis of Wollastonite mineral
by two stage reaction: hydrothermal
and calcination reaction from rice
hush and portlandite
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Abstract:

This research presents the synthesis process of
Wollastonite mineral by two stage reaction, hydrothermal
and calcination, using Vietnam rice husk and portlandite.
The rice husk ash after burning was batch mixed with
Ca(OH), with the Ca/Si molar ratio of 1.0, followed by
hydrothermal treatment at 180°C to obtain Xonotlite
mineral. The obtained Xonotlite mineral was calcined at
900°C for 5 hours to form a Wollastonite owning fibre
shape interlocked together to form an interconnected
porous structure with a pore size of 1~2 pm, which could
be suitable for industrial application.

Keywords: hydrothermal reaction, rice hush, Wollastonite.
Classification number: 2.5
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1. M6 dau

Khoang Wollastonite ¢6 nhiéu tng dung trong cong
nghiép san xuét nhua, cao su, gém, luyén kim, vat li¢u xay
dung va cac san phém lam vat liéu ma sat, mai mon... Pac
biét trong linh vuc gdm st, Wollastonite 12 ngudn cung cip
CaO va SiO cho men, frit hay engobe gilta men va xuong.
Wollastonite 1a chit giup on dinh men, ting bé day engobe,
chéng nirt hay bong men. Wollastonite con duoc sir dung
nhiéu trong linh vyc xay dung nhu 14 chat trg dung cho xi
mang dong ran nhanh, ¢t liéu cho vira cuong do cao, chét
don cho cac thanh ph?m chéng chay, chit cach nhiét, vat
liéu chiu lira, son silicate. .. [1-4]. Tuy nhién, Viét Nam hién
bat loi vi khong c6 md Wollastonite, viéc nhdp Wollastonite
tir nudc ngoai 1am anh huong dén chét lugng san pham.
Trong cac nghién ctu trude, ching téi da bao cao viéce tan
dung trau, tro trdu cho cac ung dung cong nghiép, nhung
van chua c6 viéc tong hop khoang Wollastonite [5-7] tir
trau. Trong nghién ctru nay, ching t6i bdo co viéc tong
hop Wollastonite tur trdu va Ca(OH), thong qua phan ng
thiy nhiét tao khoang Xonotlite va xur Iy nhiét tao khodng
Wollastonite, v&i nhidu ng dung trong cong nghiép.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu nghién ciru

Triu twoi duge cung cAp boi Tap doan Loc Troi (An
Giang). Triu twoi dugc nghién min bing may nghién siéu
tbc (mad may 3A, cong suit 3 kW, Cong ty Thiét bi nong
nghi¢p Tuén Tu, Viét Nam), qua sang 0,45 mm thu triu min.
Trau min dugc phan tich nhiét vi sai nham tim nhiét do nung

a4
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phu hop. Trdu min duge dbt & 500°C, luu trong 4 gid (10
Naberthem 1400, Burc) véi tde do nang nhiét 10°C/phut, thu
tro triu cung cép Si0,. Ca(OH), thwong mai dugc cung cap
boi Cong ty Hoa chat Xilong (Trung Quoc).

2.2. Phuwong phap nghién cvru

Téng hop khodng Xonotlite bang phan irng thity nhiét:
Tro triu va Ca(OH), dugc phéi tron theo ty 16 mol Ca/Si 1a
1,0, thuc hién phan ung thuy nhiét ¢ 180°C trong 12 va 24
gid nham thu khoang Xonotlite [7]. Hé théng thuy nhiét
duoc dit trong 10 sy & 180°C (16 sdy GE300, dung tich 40 1).

Téng hop khodng Wollastonite tiv Xonotlite: Cac mau
khong thuy nhiét, thuy nhiét & 180°C trong 12 va 24 gio
duge xur 1y nhiét 1an lugt & 700 va 900°C trong 5 gid bang 10
nung Nabertherm 1400 nham khao sat kha ning chuyén hoa
cua Xonotlite sang Wollastonite.

Cdc phwong phdp phén tich vi cau triic:

Phan tich nhiéu xa tia X (XRD): Mau dugc phan tich
XRD theo phuong phép bot (Bruker, D8 Advance, Diic),
goc quét 2 theta tir 5 dén 60°, van hanh ¢ 40 kV va 40 mA.

Quan sat hinh thai miu bang kinh hién vi dién tir quét
(SEM): Mau bt dugc phu trén dé kim loai dong, phan tich
SEM bang may Hitachi S-4800 (FE-SEM) ¢ 10 kV.

3. Két qua va ban luan

3.1. Phan tich mdu tro triu sau khi dot & 500°C trong 4 gio

Hinh 1 1a gian d6 XRD méu trdu sau khi dét & 500°C
trong 4 gio. Két qua XRD cho thay mau ton tai pha tinh thé
cuia cristobalite (PDF#39-1425), v6i dinh nhiéu xa & 22° ¢6
bé rong mau 16n, giup mau tro c6 kha ning hoat hoa cao khi
tron v6i Ca(OH), cho phéan tng thuy nhiét.

Cuwong d6/khdng don vi

10 15 20 25 30 35 40
2theta/dd

Hinh 1. XRD mau trau sau khi dét & 500°C trong 4 gio-.
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3.2. Anh hwong ciia nhiét dj thity nhiét Ién thanh phan
pha khodang Wollastonite tao thanh

Hinh 2 thé hién két qua phén tich XRD cac mau khong
thily nhiét, thity nhiét & 180°C trong 12 va 24 gio lan lugt
duoc xir 1y nhiét & 700 va 900°C trong 5 gid. Mau khong
hép thily nhiét chi thé hién dinh nhidu xa cua portlandite
Ca(OH), PDF#04-0733 v¢i dinh nhiéu xa 2 theta & 18, 29
va 34° (hinh 2A). Diéu nay do trau khi d6t ¢ 500°C trong
4 giod 1a cristobalite do tinh thé thip, nén phd tong hop cia
mau khong hép chi thé hién dinh nhiéu xa cta portlandite.
Khi xtr 1y nhiét mau & 700°C s& thu duoc da voi (PDF#37-
1497) do hign tuong nhiét phan ciia Ca(OH), thanh CaO va
portlandite con du (hinh 2B). Khi nang nhié¢t d¢ nhié¢t phan
1&n 900°C s& xuét hién tinh thé cristobalite PDF#39-1425 &
2 theta 22° (hinh 2C). Trai nguoc v6i hién tugng trén, ta thiy
mau sau khi thiy nhiét & 180°C trong 12 va 24 gi¢ 1a khoang
Xonotlite PDF#23-0125 (hinh 2D va 2K). Khi nang nhiét
d% 1én 700°C déu thu duoc khoang Xonotlite va CaO duoc
phan huy tir portlandite (hinh 2E va 2H). Khi nang nhiét do
1én 900°C s¢& thu dugc Wollastonite PDF#27-0088 voi goc
nhiéu xa 2 theta & 30° (hinh 2F va 2L). Diéu nay co thé giai
thich 1a do ty 1& mol ban dau cua Ca/Si 1a 1,0, sau khi hip
thuy nhiét s€ tao khoang Xonotlite cling c6 ty 1€ mol Ca/Si
la 1,0. Khi xu ly nhiét khoang nay ¢ 900°C s€ thu dugc
khoang Wollastonite c6 ty 1¢ mol Ca/Si la 1,0.

L w w
5 ¢ L - 5
£ | @0 : (F) 900 £ (L) s00°c
© ] ©
w © Y
s ) 3 PL c XL
£ P '-‘\ i e f‘ o \ g H) 700G A
J (B)7oo°c X WE) 100°C \ N
S - u.;U 3 MJW -WJ\“ <
b © X ] X
c -] c
5 P | £ | 5 |
8 (A) Truée ‘ P | '5 (D) Trwéc nung /‘ 8 (K) Truére nung \
nung \ L-JH (S0 SN DYV [t ‘V\‘V"h—‘
5 10 15 2 25 2 B ¢ 5 0 15 20 % 20 3B 4 5 10 15 20 25 30 3% 40
2theta/do 2theta/d0 2theta/do

Hinh 2. XRD khong thuy nhiét (A); thay nhiét & 180°C trong 12
gi® (D) va 24 gi® (K). Cac mau dwoc nung & 700 va 900°C trong 5
gi®, cu thé: (B va C) MAu khéng thay nhiét nung 700 va 900°C; (E
va F) MAu thady nhiét & 180°C/12 gi¢ nung 700 va 900°C; (H va L)
Mau thdy nhiét & 180°C/24 gi&» nung 700 va 900°C. P: portlandite
Ca(OH), PDF#04-0733; X: Xonotlite PDF #23-0125; C: crystobalite
SiO, PDF#39-1425; L: lime CaO PDF#37-1497: W: Wollastonite

PDF#27-0088.

Déi voi mau thuy nhiét ¢ 180°C trong 12 gio (hinh 2D),
gdbm ¢6 thanh phan pha 1a Xonotlite ¢ cong thitc hoa hoc
CaSi 0 ,(OH), khi nang nhi¢t ¢ 700°C s€ bi phén huy thanh

Ca(OH), (PDF#04-0733), CaO (PDF#37-1497) va SiO, vo dinh
hinh (khong hién thi trén XRD) theo phuong trinh phan tng (1).

45



Ca,Si,0,,(OH), >Ca(OH), + 5Ca0 + 6Si0, (1)

Khi nang nhiét 1€n 900°C, Ca(OH), phan huy thanh CaO
va hoi nuéc, sau d6 CaO tiép tyc phan ung véi SiO, v6 dinh
hinh d thu khoang Wollastonite theo phuong trinh phan
ung (2) va (3):

Ca(OH), >CaO + H,0 @)
Ca0+Si0, >Ca0.Sio, 3)

Trong trudng hop mau thuy nhiét & 180°C trong 24
gi0 (hinh 2K), do nhiét d¢ thuy nhiét cao hon nén khoang
Xonotlite thu dugc c6 hoat tinh cao hon, khi nung & 700°C sé&
thu duogc san phém la CaO thay vi Ca(OH), (hinh 2H) theo
phan tng (4). Tiép theo, CaO tu do s& phan tng véi SiO,
v6 dinh hinh dé tao khoang Wollastonite nhu phan tmg (3).

Ca,Si,0, (OH), >6Ca0+6Si0, + H,0 4)

3.3. Anh hwéng ciia nhiét dp hép thiiy nhiét lén hinh
thdi khodng Wollastonite tao thanh

Hinh 3D cho thdy, mau khong hap khi nung & 900°C ¢
dang tdm cua tinh thé portlandite (miii tén den), trong khi
hinh 3E va 3F cho thdy tinh thé Wollastonite tao thanh ¢
dang tAm (miii tén den) va soi (mii tén tring). Dang soi cia
Wollastonite (miii tén tring) do trong qué trinh hip cac tinh
thé Ca(OH), bi hoa tan va phan ung v6i pha vo dinh hinh
cristobalite SiO,, sau d6 tai két tinh thu khoang Xonotlite
hinh sgi. Khoang Xonotlite nay khi dugc xu ly nhiét &
900°C trong 5 gio s& chuyén héa thanh khodng Wollastonite
dang soi. Do cdu triic dang soi, tao cac 16 xdp lién thong co
kich thudc 1~2 um, khoang Wollastonite nay c6 kha ning
g dung trong cong nghiép son mang cac chit tao mau,
cong nghiép cach nhiét cach am hodc vat liéu chiu Itra trong
ceramic.

(A) Mau khéng thay nhigt
nung 900°C/5 gi¢»

(B) Mau thiy nhiét 180°C/12
gi®* nung 900°C/5 gié*

(C):Mau thuy nhiét 180°C/24
gi¢ nung 900°C/5 gio»

500X

50 um
— A
(F) Mau thay nhiét 180°C/24
gi® nung 900°C/5 gi&»

(E) Mau thay nhiét 180°C/12
igi® nung 900°C/5 gi&

Hinh 3. SEM mau khoang Wollastonite tao thanh & dé phéng
dai 500X va 5000X. (A va D) Mau khéng hép nung & 900°C; (B va
E) M&u h&p & 180°C trong 12 gi® va nung & 900°C; (C va F) Mau
hép & 180°C trong 24 gi®» va nung & 900°C.
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Y nghia ciia nghién ctru can dugc dit trong boi canh diéu
kién thi nghiém. Véi luong triu phé thai ngay cang ting,
can nhiéu nghién ctru tan dung silica tir tro trdu cho cac
g dung k¥ thuat. Nghién ctru nay da cho thay, bang phan
(g thuy nhiét c6 thé tdng hop khoang Xonotlite tir nguyén
lidu tro trdu va Ca(OH),. Biang cach nhiét phan khoang
Xonotlie thu dugc & 900°C trong 5 gid, c6 thé thu khoang
Wollastonite c¢6 nhiéu tng dung trong cong nghiép.

4. Két luan

Nhom nghién ctru di tong hop thanh cong khoang
Wollastonite tir nguyén liéu tro tru va Ca(OH), bang phan
ung thiy nhiét & 180°C trong 12 va 24 gio. Khoang Xonotlite
thu dugc khi nhiét phan & 900°C trong 5 gid s& chuyén hoa
thanh khoang Wollastonite du¢i dang s¢i voi cAu truc 16
x6p lién thong, co nhiéu tng dung trong cong nghiép. Cac
nghién ctru khéc vé img dung khoang Wollastonite nay dang
duoc trién khai tiép.
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Diéu ché va khan hoa muoi hydrat techi florua
theo phwong phap wdt lam nguyen liéu tinh luyén tecbi kim loai
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Tom tit:

Mudi hydrat tecbi florua (TbF,.nH,0) dugc diéu ché tir dung dich tecbi clorua (TbCl,) véi cdc tic nhin két tia
amonl bicacbonat (NH,HCO,) va ax1t hydro floric (HF). Qua trinh khan héa TbF,.nH,0 duwgc thye hi¢n trong 1o
nung ong v6i s ¢6 mit cia khl argon trong qua trinh nung. Anh huéng ciia cac tac nhan dén qua trinh két tia va
diéu kién khan héa da dwgc nghién ciru. Phwong phap phan tich nhiét dwgc 4p dung aé Ira chon khodng nhiét do
khan héa. Sian phim thu dworc tir qua trinh diéu ché dwgc danh gia bang phuong phap nhiéu xa tia X (XRD), kinh
hién vi dién tir quét (SEM) va pho nhiéu xa niing lu’(rng (EDS). Két qua cho thay, san pham TbF khan cé do tinh
khiét cao, kich thwéc hat dao dong trong khoang 200 dén 700 nm, phu hop lam nguyén liéu aé dleu ché tecbi (Tb)

kim loai.

Tir khoa: khan hoa, khir nhiét kim, tecbi florua, tecbi kim loai.
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Abstract:

Terbium fluoride hydrate (TbF,.nH,0) was prepared from
the terbium chloride (TbCl,) solution using ammonium
bicarbonate (NH,HCO,) and hydrofluoric acid (HF) as
precipitate reagents. The dehydration of TbF,.nH,0 was
carried out in a tube furnace in the presence of argon.
The influential factors on the production process have
been studied. Thermal analysis techniques were applied
to determine the temperature range for dehydration. The
obtained TbF, products were assessed by X-ray diffraction,
Scanning electron microscopy, and Energy dispersive X-ray
spectroscopy methods. The results showed that anhydrous
TbF, with a particle size of 200-700 nm can be used as a
material to prepare terbium metal.

Keywords: dehydration, metallothermic reduction, terbium
fluoride, terbium metal.

Classification number: 2.5
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1. Dét van dé

Nguyén té dat hiém Tb duoc tng dung rong rii trong
nhiéu linh vuc cong nghé cao, dic biét Tb 1a thanh phan
khong thé thiéu trong cac thiét bi chuyén dbi dién - tir - co,
cam bién gia tde, cam bién co hoc, may phat siéu am, vt
lidu tr gido (terfnol-D), linh kién dién tu [1-8].

C6 2 phuong phép chinh dé diéu ché kim loai dat hiém
ndi chung 1a dién phin noéng chay va nhié¢t kim. Tuy thude
vao tinh chit hoa 1y cia ching ma cic phuong phap dugc
ap dung mot cach phu hop. Do c6 nhiét dd nong chay cao
nén Tb thuong duge diéu ché bang phuong phap nhiét kim
v6i tac nhan khir 1a canxi kim loai. Qué trinh diéu ché Tb
kim loai bang phuong phap nhiét kim dugc thyc hién qua
cac budc sau: didu ché TbF, khan, nhi¢t kim thu nhan Tb
kim loai tho, tinh ché thu nhan Tb kim loai c6 d¢ tinh khiét
cao [8-11]. Nhu vay, viéc diéu ch@ Tij khan 1a mot trong
nhiing cong doan cua qua trinh diéu ché Tb kim loai. Muoi
TbF, khan can phai c6 do tinh khiét cao dé han ché cac tap
chat nhu O, Cl, F, Fe... di vao trong san pham. TbF, sach
cling gitip cho qua trinh tinh luyén kim loai Tb tr& nen dé
dang hon do ham lugng tap chat it hon [12].

Qua trinh diéu ché TbF, khan duogc thyc hi¢n qua 2
phuong phap (w6t va kho). Vi phuong phap uét, dung dich
clorua dat hiém (RECL)) 1a san phim cua qué trinh chiét
phan chia - tinh ché dat hlem phan ng voi HF dé tao thanh
florua dat hiém (REF,) ngédm nudc, sau do mudi ngdm nudc
duoc khan héa ¢ nhi¢t do cao. Véi phuong phép kho, nguyén
liéu ban dau la oxit dt hiém, tac nhan florua hoa thuong la
mudi NH ,HF,, khi HF khan [13-16]. Ngoai 2 phuong phap



trén, mot luong nho TbF, khan véi kich thude nano hodc
micro ¢6 thé dugc diéu che theo cac phuong phap khac
nhau nhu: thiy nhiét, hoa hoc, siéu am - vi song... [17-19].

Vién Cong nghé Xa hiém da c6 nhiéu nghién ciru vé dat
hiém, tir thiy luyén tinh quing dén phan chia - tinh ché thu
nhén céac dat hiém riéng r€ do sach cao va diéu ché kim loai
dat hiém [20-24]. Trong cong trinh nay, chung t6i nghién
ctru diéu ché TbF , khan nhim muyc dich 1am nguyén liéu
cho qué trinh tinh luyén Tb kim loai. Nghién ctru st dung
phuong phap u6t v6i hai con dudng 1a két tia truc tiép va
gian tiép. Hinh thai cta qué trinh két tua, hiéu suat két tua,
d6 tinh khiét cua san phém dugc danh gia nham lya chon
cach thuc diéu ché phu hop.

2. Hoa chat va phuong phap nghién ciiu

Céc hoa chat dugc s dung trong nghién ctru nay bao
gém tecbi oxit (Tb,0,) ¢6 dd tinh khiét 99,5% theo khoi
lugng, xuat XU tu Nga Céc hoa chat khac nhu: H,0,, HCl
dac, mu01 NH,HCO,, HF (dac) c6 d¢ tinh khiét phan tich
(PA), xut xtr tu: Trung Quoc Qua trinh diéu ché TbF, dugc
thuc hién theo 2 cach: truc tiép (hinh 1A) va gian tlep (hinh
1B). Nguyén liéu ban dau 1a Tb,0, dugc hoa tan bang axit
HCl dac v6i sy c6 mat cua H,0,. Sau khi hoa tan hoan toan,
dung dich dugc c6 dén khi sen sét (nham loai bt ion CI)
r0i dinh mirc thanh dung dich ¢6 néng d6 100 g/1 (tinh theo
Tb,0.).

Tbh4O7 Th4O7

Hoa tan bang HCl Hoa tan bang HC1

I
I

TbCls.nH.O TbCl;.nH0

Phan ung vé1 HF

| Kéttia véi NLHCO; |

| Loc. ria thu Too(COy); |

i}

Phan vmg vé1 HF

TbFs Loc, rira, s"n

ThFs
(A) (B)
Hinh 1. So dé diéu ché TbF, theo phwong phap trwe tiép (A)
va gian tiep (B).
béi véi qué trinh két toa truc tiép, dung dich HF dac
(v6i thé tich da tinh toan) duoc nho tir tir vao TbCl,. Qua
trinh phan ung dugc thuc hién ¢ nhiét d6 phong trén may
khudy tir. Két thic phan ung, két tia duoc rira gan hoic ly
tam, sau d6 sdy & 105°C/10 gio va nung khan hoa & 600°C/2
gid trong mdi truong khi argon. Vi qua trinh két tua gian
tiép, dung dich TbCL, dugc két tiia véi NH,HCO,2 M dén
pH xac dinh. Tb (CO ), sau do6 dugc loc, rua, phan tan lai
vao trong nudc roi cho phan tmg voi HF dic (theo thé tich
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da tinh toan). Két tua TbF, dugc loc, rLra sdy va nung khan
hoéa twong tu nhu phan ket taa truc tiép. Dung dich loc, rira
tir qua trinh két tua Tb ,(CO,), duoc phan tich thanh phan dé
danh gi4 hi¢u suat két tua. Cac qua trinh két tia, loc rira c6
mat cia HF dugc thuc hién trong dung cu lam bang nhua dé
tranh qua trinh an mon cua HF.

San pham cta qué trinh két tiia dugc phan tich mot sd
tinh chat bang cic phuong phap: XRD trén thiét bj DS-
Advanced Bruker tai Truong Pai hoc Khoa hoc Ty nhién
(Pai hoc Qudc gia Ha Noi); phan tich nhiét trén thiét bi
Setaram Labsys TG tai Truong Dai hoc Su pham Ha N¢i;
hinh thai hoc va thanh phan nguyén t6 hoa hoc - SEM/EDS
trén thiét bi JEOL JSM-IT100 tai Vién Cong nghé Xa hiém.
Kich thudc hat dugc xac dinh thong qua anh SEM nho phan
mém Imagel. Hi¢u suét cua qua trinh két ta duoc xé4c dinh
qua khéi lugng TbF, khan. Thiét bi phan tich phd phat quang
plasma cam ung (ICP-OES) tai Vién Cong nghé Xa hiém
duoc dung dé phan tich cac mau dung dich khong chira flo.

3. Két qua va ban luan
3.1. Nghién ciru két tiia mudi Tb (CO,),

Qua trinh két tia mubi Tb ,(CO,), dugc thyc hi¢n tir dung
dich TbCl, 100 g/l va NH, HCO 2 M. Két qua nghién ctru
su phu thuoc cua pH vao ty 1é mol NH */Tb3* duoc trinh bay
6 hinh 2 cho théy, khi cho dung dlCh mu01 NH,HCO, vao
TbCl, th1 pH cuia dung dich tir 6 giam xudng <5 Kh1 cho
tiép mudi cacbonat vao thi pH cta dung dich khong thay d6i
nhiéu trong khodng ty 18 NH,"/Tb* tir 0,1 dén 3 (hinh 2A).
Day la giai doan phan tng két tua dién ra manh mé. Hién
tuong nay c6 thé dugc 1y giai nhu sau: qué trinh két tia cia
nguyén t6 dit hiém Tb bang tac nhan bicacbonat xay ra theo
phan tng sau:

2Tb*+3HCO, =Tb,(CO,), | +3H"
H+HCO, =H,0+CO,1

(1
)

Ngoai qua trinh két tia Tb (1) con xay ra qua trinh trung
hoa ion HCO,” theo phén ting (2). Piéu nay lam cho pH ciia
dung dich trong sudt qua trinh xdy ra phan Gng dugc duy tri
trong mot khoang nhét dinh. Sau giai doan nay, pH ciia dung
dich tang nhanh }(hi t’}"/ 1é NH4*’/Tb3*=3. Diéu nay chiing
tdo phan tng da gan két thuc. Két qua phan tich ICP-OES
cho thay, higu suat cuia qua trinh két tia tang dan khi ty
1¢ NH,"/Tb* tang trong giai dgan }fr 0,1 dén 3.4. Tai ty 1&
NH,/Tb*=3,4 va 3,5, hiéu suat két tua Tb la 100%. Ty 1¢
ndy cao hon ty 18 NH,"/Tb* can thiét theo ly thuyét 1a 3,0
do mudi bicacbonat bi tiéu ton mdt phan cho viéc trung hoa
axit con lai trong dung dich va do sy phan hay trong qua
trinh dién ra két tia. Nhu véy, dé két tia hoan toan ion Tb**
bang NH ,HCO, thi pH cua dung dich sau két tiia can >7 hay
ty 1¢ NH,*/Tb**>3,4.

48
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Hinh 2. Sw phu thudc cta pH va hiéu suét két tda Tbh** vao ty 1é mol NH_*/Tb* (A), anh SEM cua Th,(CO,), (B).

Anh SEM ctia mudi Tb ,(CO;), (hinh 2B) cho thiy, cac
hat hinh thanh khong c6 h1nh dang nhit dinh. Cac hat bj co
cum voi nhgu thanh cac hat lqn, ¢ thé 1én de~n vai chuc pm.
Qua trinh lang va loc rira mu6i Tb,(CO,), dien ra twong doi
nhanh do kich thudc hat 16n.

3.2. Nghién ciru két tiia muéi TbF,

Qué trinh két tia THF, truc tiép tir dung dich TbCL, dién
ra theo phan ng sau:

TbCl,+3HF-+xH,0—TbF,.xH,0 | +3HCI 3)

M ta qua trinh hinh thanh mudi TbF3 theo con dudng
gian tiép nhu sau:
Tb,(CO,),+6HF+2yH, O—2TbF,.yH,0|+3H,0+3CO, (4)

Hiéu sudt két tia TbF, theo phuong phéap gian tiép va
tryc tiép dugc chira & bang 1.

Bang 1. Hiéu suét két tua TbF .

. Luwgng HF cho vao
Cach ket tua
Dii Duw 10% Du20%
Truc tiép 99 97 96
Gian tiép 100 99 98

(*): phéan tich béng ICP-OES.

Trong qua trinh két tia tryc tiép, két tia tring dugc hinh
thanh ngay sau khi cho HF vao, khi cho du 100% lugng HF
vao thi pH ctia dung dich nho hon 1. D6i véi con duong gian
tiép, khi cho hét 100% lugng HF theo 1y thuyét vao thi pH
ctia dung dich xap xi 2.

Két qua & bang 1 cho thdy, hiéu suat két tia Tb cia ca 2
phuong phap dat 99 va 100% khi luong HF cho vao vira du
theo phan tmg (3) va (4). Khi tlep tuc cho HF vao thi hi¢u
suat thu nhan Tb giam xudng. Dleu nay la do mot phan TbF,
da tan tr¢ lai dung dich. Hi¢u suit theo con duong két tua
tryc tiép giam nhanh hon so véi gian tiép do pH cia dung
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dich két tia tryc tiép luon thap hon, din dén mubi TbF, tan
ra nhiéu hon.

Thoi gian lang cta két tia anh hudng dén viéc lwa chon
phuong phap loc phtt hop. Su phu thude cua thoi gian ling
vao sb lan rira gan dugc thé hién ¢ bang 2.

Bang 2. Thoi gian ldng cta két tua trong qua trinh rira gan.

Thaéi gian ling ciia két tia

Con duong . S . B

Kbt tiia Sau khi két tia  Rira gan lan thir nhat ~ Riva gan lan thir hai
(phiit) (phut) (gio)

Truc tiép 5 60 22

Gién tiép 5 30 6

Két qua bang 2 cho thy, Tb ,(CO,), hinh thanh sau khi
két thic phan tng mét 5 phut de lang hoan toan. Qua trinh
loc cho thay, loc hut chan khong mat nhiéu thoi gian (ca
ngay) do kich thuéc hat két tiia rat nho. Tién hanh rira gan
két tha cho thay, thoi gian ling cua két tiia ting 1én theo s6
lan rira gan. D6i vi mau két tia truc tiép, thoi gian lang lan
luot 13 1 va 22 gio cho rira gan 1an 1 va 2, trong khi d6 thoi
gian ldng ciia mau két tia gian tiép thap hon rat nhiéu (l:‘an
luot 1a 0,5 va 6 gio). Nhu vay, qua trinh rira gan cling mét
nhiéu thoi gian. Chung toi tién hanh ly tim dé thu két tua.
Thanh phan nguyén t6 hoa hoc cta két tia thu dugc theo cac
cach két tua va rira gan khac nhau duoc thé hién & bang 3.

Bang 3. Thanh phan héa hoc cta két taa.

Ty 1¢ theo khéi lwong (%)

Nguyén t6  THF 3 Truec tiép Gidn tiép

tinh khiét Riuagan Ly tam Rita gan Ly tam
Tb 73,6 56,5 74,7 62,6 74,7
F 26,4 43,3 25,3 37,1 25,3
Cl 0 0,2 0 0,3 0
Tb/F 2,79 1,31 2,95 1,69 2,95

(*): phan tich béng EDS.



Két qua bang 3 cho théy, ion CI' dugc rira triét dé khoi
két tia nho phuwong phap ly tim. Bén canh dé, ty 1& phan
tram khoi lugng Tb/F trong mau thu dugc bang cach loc rira
ly tim ciing tuong duong véi ty 1& Tb/F trong mudi TbF s
tinh khiét, trong khi phwong phap rira gan c6 ty 1¢ thap hon
nhiéu. Piéu nay chimg t6 mot lugng 16n ion F- con nam lai
trong két tha thu dugc tir qua trinh rua gan. Sy ¢6 mét cua ion
F-khong ¢6 1gi cho qué trinh nhiét kim diéu ché Tb kim loai.
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Hinh 3. Gian dé XRD cta mau két tha gian tiép (A) va trwc
tiép (B).

Két qua phan tich XRD cta 2 mau TbF, (hinh 3) cho
thdy, c6 sy hinh thanh pha tinh thé TbF, voi cac pic dac
trung c6 cuong do cao tai gia tri 20=24,31, 25,98, 28,02,
30,67, 45,79, 46,84 va 48,80°, vi tri phu hop vdi cac pic
chuén ciia mudi TbF, tinh khiét theo s6 thé JCPDS No.
37-1487. Céu truc mang tinh thé cua TbF, dang truc thoi
(orthorhombic) thugc nhém Prma(62) véi théng s6 mang
a~0,65 nm, b~0,69 nm, c~0,44 nm va o=p=y=90°; phu
hop v6i két qua nghién ctru dugc cong bd trong cac tai lidu
[16, 24-26]. Két qua ciing khong thiy su xuét hién cia cac
pic tir nhimg hop chét khac nhu mubi cacbonat, clorua nén
qué trinh két tiia da dién ra hoan toan. Nhu vy, ca 2 phuong
phap déu phu hop dé diéu ché TbF, tinh khiét.

Anh SEM ctia cac san pham két tia theo hai con duong
(hinh 4) cho thdy, két tiia hinh thanh c6 d6 két tinh cao. Cac
két tia c6 hinh dang giéng hat gao, ¢ bién gidi cac hat
rd rang, khong bi co cum. Su dung phﬁn mém ImageJ cho
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Hinh 4. Anh SEM cuia miu TbF, két taa trwc tiép (A) va gian tiép (B).

thiy, cac hat két tia theo phwong phép truc tiép c6 chidu
rong 100-200 nm, chiéu dai 300-500 nm, trong khi v6i mau
két tha gian tiép kich thudc rong va dai 1an luot 1a 300-400
va 400-700 nm. Nhu vay, TbF, diéu ché theo phuong phap
gian tiép c6 kich thudc hat 16n hon. Diéu nay cling giai thich
tai sao két tia cta hon hop sau phan ting va rira gan thu
duoc theo con dudng gian tiép ling nhanh hon. Kich thudc
hat ciia ca 2 mau déu ndm trong khoang vai trim nanomet,
¢ loi cho qua trinh nhiét kim diéu ché Tb kim loai do dién
tich tiép xuc 16n.
3.3. Nghién ciru khan hoa mudi ThF 5

TbF, diéu ché theo phwong phap w6t luén ngam nudc,
nudc trong mudi néu khong dugce loai bo s& phan tng véi
canxi va di vao Tb kim loai trong qua trinh nhiét kim, tor d6
lam giam hiéu suat khir nhiét kim va do tinh khiét cua san
pham, do dé can phai khan hoa loai bo nudc ra khoi mudi
nay. Mudi dat hiém florua hydrat néi chung ¢ dang REF,.
nH,0 (v61n=0,5-1). K€t qua phan tich nhiét ciia 2 mau TbF,
két tia truc tiép va gian tiép dwoc thé hién ¢ hinh 5.
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Hinh 5. Gian dé phan tich nhiét TbF két taa trwc tiép (A) va gian tiép (B).

Két qua phén tich nhiét trén dudng nhiét trong luong
(TG) va nhiét trong lwong vi phan (dTG) cho thay, 2 mau
x4y ra qua trinh mat nude ty do & 112 va 107°C, twong ting
v6i d6 hut khéi 1,75 va 1,14%. Quaé trinh mat nuédc hydrat
dién ra tir khoang 110 dén 450°C, tmg véi 2 dinh pic ¢ ca 2
mau thi nghiém. O ca 2 mau, do hut khdi do sy mat nudc tu
do va nudc hydrat xap xi nhau, vao khoang 4,1% twong tng
v6i 0,663 H,0 (v6i 0,5 H,O dang hydrat va 0,163 nuéce tu
do). Giai doan tr 450 den 700°C, khoi luong cua ca 2 mau
khong giam. Tir 700°C dén 16n hon, khéi luong lai bat dau
giam xubng. Pay 1a qua trinh chuyén hoa mudi TbF , thanh
TbOF do sy c6 mat cua hoi nudc va oxy trong moi truong
nung [14]. Do d6, qua trinh khan héa muoi TbF,.nH,0 nén
duoc thyc hién trong khoang nhiét do 500 den 700°C voi
moi truong khong ¢ hoi nude hodce dxy. Chung toi da thuc
hién qua trinh khan héa mudi TbF,.nH,0 ¢ cac nhi¢t do
500, 600 va 700°C trong thoi gian 2 gio, két ~qua cho thiy,
qua trinh khan héa thyc hién ¢ 600°C 1a du dé thu dugc san
pham TbF, khan. D9 tinh khiét cta san pham sau khi khan
hoa dugc danh gia dya trén két qua phan tich EDS. Két qua
phan tich EDS mau TbF, khan hoa ¢ 600°C/2 gi¢ (hinh 6)
chi xudt hién céc pic dac trung cho Tb va F, khong co6 su
xut hién ctia 6xy hay clo. Diéu nay cho thiy, TbF, da dugc
khan hoéa, c6 d¢ tinh khiét cao va dap tmg dugc yeu cau lam
nguyén liéu cho qua trinh diéu ché Tb kim loai.
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Hinh 6. Gian dé EDS cua két tua TbF, nung khan héa & 600°C/2 gi¢:.
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4. Két luan

TbF,da dugc diéu ché thanh cong theo phu’ong phap uot
voi 2 con duong két tua (truc tiép va gian tiép). Phuong
phap didu ché tryc tiép cho két tia ¢6 kich thudc nho hon
nhung qué trinh ling, loc rira dién ra lau hon. San pham
TbF, khan, ¢6 d0 tinh khiét cao c6 thé thu dugc khi tién hanh
khan hoa ¢ nhiét do 600°C trong thoi gian 2 gio. Kich thudce
hat két taa vao khoang vai tram nanomet, rat thuan loi cho
qué trinh nhiét kim diéu ché Tb kim loai. Hai phuong phap
két ta nay ciing c6 thé dwoc dung dé diéu ché mudi TbF,
cho cac muyc dich khac nhu: lam vat li€u phat quang, sinh
hoc hay tu tinh...
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Nghién ciru dong hoc YH2AX foci sau chiéu xa tia X
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Tom tit:

K§ thuit dinh lwgng ciac YH2AX foci dwgc sir dung dé nghién ciru ton thwong chudi déi DNA (DSB) & té bao do tic
dong cia birc xa ion héa. Té bao lympho mau ngoal vi va nguyén bao s¢i ngwoi duoc chiéu xa tia X lidu 2 Gy. S6
lwgng cac yHZAX foci trong té bao dwge phan tich bang phwong phap dinh hrgng mién dich huynh quang dung cac
khang thé dac hiéu. Danh gia & cac thoi diém sau khi té bao dugc chiéu xa trong khoang 0-5 gio dé xac dinh dong
hoc cac YH2AX foci & té bao. Két qua chi ra té bao lympho dat lwgng YH2AX foci cao nhit & thoi diém 1 gio, con
nguyén bao s¢i la ¢ thoi diém 45 phiit sau chiéu xa. Diéu nay cho thiy birc xa gy ton thwong DNA va kha néng sira
chira cia 2 loai té bao nay la khac nhau. Cac nghién ctru ton thwong DSB in vitro & cac loai té bao nay bang ky thuat
dinh lrgng yH2AX foci cin dugc thwe hién & cac thoi diém nhw trén dé dam bao tinh 6n dinh ciia cic yYH2AX foci

dwgec sinh ra tai vij tri cic DSB.

Tir khéa: nguyén bao soi, té bao lympho, ton thwong chudi ddi DNA, yH2AX foci.

Chi s6 phdn logi: 2.6

1. Dt van de

Biic xa ion hoa ¢ thé gay ra nhiéu dang ton thwong phan
tr DNA. Nhiéu phan tng sinh hoa duoc kich hoat dé té
bao dép tng vai cac tén thuong nay. Protein YH2AX xudt
hién sém hon cac protein dap ing véi ton thuong khéac khi
¢6 cac DSB. Chung c6 thé xuat hién chi vai gidy sau khi
chiéu xa. Histone H2AX ctia histone H2A ¢6 mat trong thé
nhan (chiém 2-25% tong sb H2A) va c6 lién quan dén qua
trinh stta chita DSB. Khi H2AX dugc phosphoryl hoa ¢
serine 139 boi cac protein kinase PIKKs s€ tao nén dang
yH2AX [1, 2]. YH2AX hoat dong dé kich hoat cac protein
stra chita DNA khac nhue BRCAL1, 53BP1, MDC1 va Rad51.
Su hoat héa ATM va MDC1 ¢6 vai trd trong diéu hoa qua
trinh phosphoryl hoa cia H2AX doc theo cac sgi DNA bi
dut [3]. Mdi yH2AX foci do birc xa gay ra dai dién cho mot
DSB duy nhét trong cac té bao & pha G1 [4, 5]. Liic dau, cac
YH2AX foci ¢o kich thudc nhd, tach biét tai vi tri cia DSB
va ¢6 thé nhin thay ngay sau khi chiéu xa trong khoang 1-3
phut. Theo thoi gian, cac YH2AX foci nay phat trién va lan
rong doc theo chat nhiém sic, cang xa vi tri DSB va dat
dén 6n dinh sau 10-30 phut [1,5]. S6 luong YH2AX foci ¢6
trong quan chat ché voi lidu birc xa. Trong thoi gian dau
sau chleu xa, s0 lugng YH2AX foci twong tng v6i s6 DSB.
Sau d6 s luong nay giam xudng do qua trinh sira chira ton
thuong DNA dién ra. L.T. Kuo va L.X. Yang (2008) [6] da
chimg minh rang, ty 1& cac YH2AX foci so véi cac DSB la
1:1 nén chung co thé 1a chi dlem sinh hoc (biomarker) cho
t6n thuong DNA. Phan tich cac t6n thwong DNA thong qua
dinh lwong s6 YH2AX foci bang cach st dung cac khang
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thé khang yYH2AX va khang thé thir cp danh dau huynh
quang. Trong ky thuat nay, cac té bao duoc cb dinh 1én lam
kinh, sau d6 chiing dugc lai h6a mé mién dich huynh quang
v6i khang thé khang yYH2AX, cac diém huynh quang dugc
phan tich bang kinh hién vi huynh quang, flow cytometry
hodc western blot [7-9]. K¥ thut phén tich nay rat nhay,
¢6 the danh gia dugc ton thwong DSB khi chiéu véi liéu rat
thap (c6 thé & mirc 1 mGy) [10]. Nguyén bao s¢i va té bao
lympho mau ngoai vi ngudi la cac loai té bao duoc chon phd
bién dé nghién ctru hidu tng tac dong in vitro ciia buc xa ion
héa vi nguyén bao s¢i 1a 16p té bao chiu tac dong dau tién
clia birc xa ion hoa, con té bao lympho da sb ton tai & pha
GO trong hé thong mau ngoai vi, ludn chuyén khip co thé
va da dugc chiing minh hiéu Gng 1a twong duong nhau khi
chiéu xa in vitro va in vivo [11, 12]. Nghién ctru nay dugc
thuc hién nhiam danh gia muc do gy ton thuong DNA cia
buc xa tia X va kha nang phuc hoi ton thuong ctia té bao
lympho va nguyén bao sgi nguoi. Qua dé cho thay dong hoc
bién dbi s6 lwong YH2AX foci & té bao tai cac thoi diém sau
khi chiéu xa in vitro va xac dinh thoi diém dat vYH2AX foci
cao nhét. Tir d6 lya chon thoi diém sau chiéu xa thich hop
dé thyc hién cac nghién ctru yYH2AX.

2. Dol tuong va phuong phap nghién ciiu
2.1. Poi tuwgng

Mau méu ngoai vi tir 3 ngudi binh thudng (2 nam, 1 nir);
nguyén bao s¢i nguoi tr Phong Thi nghiém k¥ ngh¢ mo va
vat liéu y sinh, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc
Quéc gia TP Hd Chi Minh.
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Abstract:

The technique for quantification of YH2AX foci was used for
studying the DNA double-strand break (DSB) of the cells
exposed to ionising radiation. Peripheral blood lymphocyte
and human fibroblast cells were exposed to X-ray irradiation
at a dose of 2 Gy. The number of H2AX foci in cells was
scored by immunofluorescence quantification using specific
antibodies. An evaluation was conducted at time points after
irradiation between 0 and 5 hours to determine the kinetics
of H2AX foci in cells. The results showed that lymphocytes
reached the highest number of YH2AX foci at 1 hour and
fibroblasts at 45 minutes after irradiation. This indicated
that radiation damages DNA and the repair ability of these
two cell types were different. The in vitro studies of DSB of
these cell types using the YH2AX assay should be performed
at the above time points to ensure the stability of the yH2AX
foci generated at the DSB sites.

Keywords: DNA  double-strand  break,
lymphocyte, YH2AX foci.

Classification number: 2.6

fibroblast,

2.2. Phwong phap nghién ciru

- Téch té bao lympho tir mau toan phan (theo hudng
dan ctia nha san xuét Ficoll- Paque PLUS 1077): Pha loang
ty 1& 1:1 (v/v) méu toan phan trong RPMI-1640 (Sigma
Aldrich) c6 10% huyet thanh, nhe nhang chuyén vao tao
thanh 16p trén trong ong ly tdm c6 chura Ficoll-Paque PLUS
1077 (GE), ly tam 2000 vong/phit trong 30 phut, thu liy
16p té bao trang duc 12 16p t& bao don nhan chtra phan 16n té
bao lympho, rira t& bao bang PBS, pH=7,2. C dinh 2x10°
té bao/ml 1én lamen 22x22 mm.

- Nubi cdy nguyén bao soi ngudi: Nudi cdy nguyén bao
soi trong dia petri @ 35 mm c6 dat lamen 22x22 mm. Nuoi
cay 10° té bao/dia trong moi trudng DMEM (Sigma Aldrich)
¢6 10% huyét thanh, khang sinh. U té bao ¢ 37°C trong 5%
CO, trong thoi gian’48 gio. Thay mc”)i‘ truong DMEM c6
0,1% huyét thanh, tiép tuc u t€ bao ¢ diéu kién nhu trén.
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- Phuong phép chiéu xa in vitro: Chiéu xa in vitro bang
ngudn phat tia X (Rigaku, Radioflex-200EGM, dai cao thé
dinh HV=70-200 kVp) & nhiét d6 phong, liéu 0 va 2,0 Gy
tai vi tri co suat lidu khoang 0,5 Gy/phut. Sau chiéu xa, 1 té
bao ¢ 37°C va 5% CO, trong cac khodng thoi gian 0, 0,25,
0,5, 0, 75 1,1,5,2va 5 gio. U té bao ngay vao d4 lanh sau
cac mdc thoi gian néu trén dé e ché sy thay doi YH2AX.
Thi nghiém duoc lap lai 3 1an.

- Nhuoém huynh quang YH2AX: C6 dinh té bao bang 4%
formaldehyde trong 10 phut ¢ nhiét d¢ phong; xu 1y 0,5%
Triton-X100/PBS, U trong d4 5 phut; blocking bang 1 ml
1% huyét thanh/PBS trong 30 phiit & nhiét d6 phong;  voi
khang thé khang H2AX (Ser139) JBW301 (Millipore) &
37°C trong 60 phiit, rira 3 1dn bang PBS; sau d6 ¢ v6i khang
thé thur cAp CF488A (Sigma Aldrich) ¢ 37°C trong 30 phit,
rira 3 14n bang PBS; ddy lamen c¢6 DAPI; quan sat va chup
anh huynh quang véi phin loc DAPI (budc song kich thich
461 nm va budc song phat 359 nm) va phin loc FITC (budc
song kich thich 525 nm va budc song phat 490 nm).

- Phan tich tiéu ban hién vi: Str dung kinh hién vi huynh
quang AXIO Imager Z2 két hop phin mém Metafer 4.0 va
Metacyte (Metasystem) dé tu dong quét, chup anh va dém
s6 luong YH2AX foci.

- Phuong phap xir 1y s6 liéu: Str dung phan mém Excel
dé phan tich théng ké va vé& do thi.

3. Két qua

3.1. Dong hoc cac yH2AX foci ¢ 1é bao Ilympho nguwoi
dwoc chiéu xa tia X in vitro

Biic xa ion hoa gay ra cac DSB va cac yH2AX foci xudt
hién gan nhu tirc thoi sau khi té bao dugc chiéu xa. Hé thong
phan tich tgy dong Metacyte (Metasystem) cho phép phan
tich nhanh s6 luong cac YH2AX foci dugc nhuom mién dich
huynh quang mau xanh 14. Hinh 1 thé hién cac yH2AX foci
& té bao lympho mau ngoai vi ngudi ¢ cac thoi diém tir 0
dén 5 gio sau khi duoc chiéu xa tia X liéu 2 Gy.

2 Gy-0.25h

2Gy—0,75h

2Gy-1,5h

Hinh 1. Cac yH2AX foci & té bao lympho mau ngoai vi nguwoi tai
cac thoi diém tir 0 dén 5 gio sau khi dworc chiéu xa tia X liéu 2
Gy (d6 phéng dai x1000).
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Ty 1¢ cac yYH2AX foci ¢ t€ bao lympho thay doi theo thoi
gian sau chi€u xa, so liéu duoc thé hién ¢ bang 1.

Bang 1. Ty lé yH2AX foci & té bao lympho sau chiéu xa tia X.

Thoi gian sau chiéu xa lidu 2 Gy (gio)

0 Gy
0 025 05 075 1 L5 2 5
Trung binh
W 0,04 323 349 502 6,28 8,05 548 499 216
foci/té bao
SD 0,02 1,06 1,12 1,26 090 1,33 1,18 0,81 0,77

Céc yH2AX foci xuat hién gﬁn nhu ngay sau khi chiéu
xa voi trung binh 3,23+1,16 foci/té bao (n=3). Ty 1é trung
binh céc foci ting dan va dat cao nhét ¢ thoi diém 1 gid sau
chiéu xa, trung binh 8,05+1,33 foci/té bao (n=3). Sau dé
ching giam dan cho dén thoi diém 5 gid va ¢ xu huong
giam thém. Hinh 2 biéu dién dong hoc cac yYH2AX foci & té
bao lympho nguoi tai cac thoi diém tir 0 dén 5 gio sau khi
chiéu xa tia X liéu 2,0 Gy.

&
=}

S6 YH2AX foci/té bao

0,0
0 05 1 L5 2 25 3 35 4 45 5 55

Thoi gian sau chiéu xa (gid)
Hinh 2. Dong hoc sw tao thanh cac yH2AX foci & té bao lympho
ngwoi.
3.2. Dong hoc cac yH2AX foci ¢ nguyén bao sgi nguwoi
dwgc chiéu xa tia X in vitro

Str dung cuing loai khang thé danh ddu huynh quang mau
xanh 14 dé xac dinh cac DSB & nguyén bao soi ngudi sau
chiéu xa tia X. két qua hinh 3 cho thdy, cic YH2AX foci hinh
thanh ¢ nguyén bao sgi nguoi sau chiéu xa tu 0 dén 5 gio.

2 Gy —0,5h

2 Gy —Oh 2 Gy —0,75h

2 Gy —0,25h

2Gy-1,5h

Hinh 3. Céc’yHZAX foci & nguyén béq soi ngwoi tai cac thoi
diém tir 0 dén 5 gi® sau khi dwoc chiéu xa tia X lidu 2 Gy (do
phéng dai x1000).
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Ty 1¢ cac YH2AX foci 6 nguyén bao soi nguoi theo thoi
gian sau chiéu xa duoc thé hién ¢ bang 2.

Bang 2. Ty lé yH2AX foci & nguyén bao s¢i ngwoi sau chiéu
xa tia X lidu 2 Gy.

Thoi gian sau chiéu xa lién 2 Gy (gio)

0 Gy
0 025 05 075 1 s 2 5
Trung binh
A 0,06 5,67 850 12,10 17,54 15,13 12,20 10,30 7,52
foci/té bao
SD 0,02 1,55 2,11 2,05 1,70 1,85 1,07 192 1,66

Twong tu nhu & té& bao lympho, cac yYH2AX foci &
nguyén bao soi ciing xuit hién ngay sau khi chiéu xa vai ty
1¢ trung binh 5,67+1,55 foci/té bao (n=3). Ty 1¢ cac yH2AX
foci ting dan va dat cao nhit sau thoi gian chiéu xa khoang
45 phut véi ty 1& trung binh 17,54+1,70 foci/té bao (n=3),
sau do ty 1¢ nay cang giam theo thoi gian va sau 5 gio thi
ty 1& nay giam vé gan bang ¢ thoi diém ngay sau chiéu xa.
Hinh 4 biéu dién dong hoc cac yYH2AX foci & nguyén bao
$Q1 nguodi sau chiéu xa tia X liéu 2 Gy tai cac thoi diém tur
0 d&én 5 gio.

210
18,0
15,0
12,0

9,0

6,0

$6 YH2AX foci/té bao

0,0
0 05 1 L5 2 23 3 33 4 4,5 5 535

Thoi gian sau chiéu xa (gi)

Hinh 4. Déng hoc s tao thanh cac yH2AX foci & nguyén bao
soi ngwoi.

4. Ban luan

Nang luong truc tiép clia céc tia buc xa tao ra cac ton
thwong trén mot ving nho ciia DNA. DSB 14 ton thuong
nghiém trong nhat giy ra boi birc xa ion hoa, 1a nhimng dut
gy ¢ ca 2 sgi don DNA. Khi ¢c6 DSB, cac protein H2AX
duoc tong hop trude tién va duge phosphoryl héa thanh cac
dang YH2AX tap trung xung quanh cac DSB, tao nén cac
yH2AX foci va sb luong cac diém nay s& twong ing véi s6
luong DSB trén DNA. Mot DSB don 1¢ din dén qua trinh
phosphoryl héa hang nghin protein H2AX trén céc vung
nhiém sic & 2 phia cua diém dut gdy DNA. Cac yH2AX foci
¢6 kich thudc ban dau trung binh 13 0,2 um? cho thdy qua
trinh phosphoryl hoa nhanh chong cta hang nghin phan tu
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YH2AX trong vung khoang 2 Mbp [13]. Nho kich thudc do
ma k¥ thuat nhuom mién dich huynh quang c6 thé dé dang
dugc dung dé danh gia mic d6 ton thuong DSB ciia té bao.

Ty 1& cac yYH2AX foci trung binh & té bao lympho mau
ngoai vi va nguyén bao soi nguoi khi chiéu xa liéu 2 Gy
nguodn phat tia X dat cao nhét & cac thoi diém tuong tmg 1a
60 va 45 phut sau chiéu xa. S.R. Lefevre va cs (2010) [14],
S.R. Moroni va cs (2013) [15], R.K. Chaurasia va cs (2021)
[16] cling da chi ra thoi diém luong yH2AX 6 té bao lympho
va nguyén bao soi dat cao nhét 1a 30-60 phut sau chiéu xa.
Ban dau, khi xay ra cic DSB thi ¢6 sy phosphoryl hoa cac
protein H2AX, qua trinh ny cang dién ra manh hon dé thyc
hién cac con dudng sira chita tén thuong cua té bao va dat
cuc dai 6 mot thoi diém sau chiéu xa. Sau do, khi té bao dan
hoan thanh qua trinh sira chita ton thuong DSB, cic protein
tham gia stra chira ciing thoai hoa dan nén sb luong YH2AX
foci ciing giam theo thoi gian. Két qua nghién ctru di xac
dinh duoc thoi diém thich hop dé phan tich YH2AX & té bao
lympho mau ngoai vi la vao khoang 60 phut va ¢ nguyén
bao s¢i nguoi 1a 45 phut sau khi chiéu xa in vitro, khi ma
hau hét cac vyH2AX foci van con ton tai, dat dén kich thudce
va cuong do cho phép ghi nhan dang tin cdy. Nghién clru
nay st dung lidu 2 Gy ciia ngudn birc xa tia X va khao sat tin
hiéu huynh quang & céc thoi diém tir 0 dén 5 gio sau chiéu
xa cho thay, ty 1& cac yH2AX foci trung binh cua té bao
lympho mau ngoai vi 13 thdp hon & nguyén bao soi nguoi.
Dong thoi, sb lugng YH2AX foci tai cac thoi diém ¢ té bao
lympho tang chdm hon nhung lai gidm nhanh hon ¢ nguyén
bao soi ngudi. Pidu nay cho thdy kha ning gay ton thuong
DSB va kha ning sira chira ton thwong DSB do buc xa ion
hoa cua 2 loai té bao nay 1a khac nhau.

Viée lya chon cac loai té bao binh thuong nay cho céac
nghién ctru in vitro 1a rit phu hop vi khi chiing & pha nghi
va khong chiéu xa thi s6 YH2AX foci trung binh 1a rat thip
trén mdi té bao (dudi 0,1). Pong thoi, do bién dong giira
nhimg nguoi khac nhau hodc cac té bao khac nhau ciing
khong khac biét dang ké [10]. Ngoai danh gia & cac loai té
bao binh thudong néu trén, viéc sir dung chi diém yH2AX
trong diéu trj ung thu hién dang dugc nghién ciru. YH2AX
foci 14 mot biomarker rat tot dé tién luong hiéu qua xa tri
[6]. Su bién d6i sb luong YH2AX foci co thé dugc sur dung
dé xac dinh do nhay cam phong xa cua té bao hodc kha nang
phuc hdi sau t6n thuong ctia chung va hiéu qua cia quéa
trinh stra chira t6n thuong té bao. Ty 18 té bao khdi u van
con xuét hién yH2AX foci trong thoi gian sau khi chiéu xa
c6 thé danh gia duoc muc do dép ing véi birc xa cua té bao
[17]. S6 luong DSB do birc xa gy ra co tuong quan chit
ché véi s6 luong cac YH2AX foci va sé luong céac foci nay
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tang tuyén tinh véi liéu birc xa khi so sanh higu tng in vitro
va in vivo. Do @0, phan tich cic YH2AX foci trong té bao
lympho méu ngoai vi nguoi ciing di dugc sir dung dé dinh
lidu bure xa, dic biét 1a trong truong hop chiéu xa in vivo &
lidu rat thap [18]. Nhu vay, k¥ thuat phan tich yH2AX hién
nay duoc str dung rong rii dé nghién ctru mutrc d6 ton thuong
DSB véi nhitng wu diém vé do nhay va kha nang thyc hién
trén cac loai té bao khac nhau cta chung.

5. Két luan

Phén tich ton thuong dang DSB bang dinh luong mién
dich huynh quang YH2AX dugc tng dung rong rai trong
nhiéu nghién ciru in vitro va in vivo. Trong nghién ctru ny,
dong hoc YH2AX foci ¢ té bao lympho ting chdm nhung
giam nhanh hon & nguyén bao s¢i nguoi. Thoi diém luong
yH2AX foci dat cao nhat ¢ t& bao lympho mau ngoai vi
nguoi la 1 gid va & nguyén bao sgi nguoi la 45 phut sau
chiéu xa tia X lidu 2 Gy. Do vay, cac nghién ctru in vitro dbi
v6i cac loai té bao ndy can thyc hién ¢ cac thoi diém nhu
trén la thich hop.

LO1 CAM ON

Nhom nghién ctru xin cam on sy hd trg clia cac dong
nghiép trong qua trinh thuc hién cac thi nghiém tai Vién
Nghién ctru Hat nhan. Nghién ctru nay dugc thyc hién thong
qua dé tai ma s6 CS/21/01-01 va mot phan kinh phi tir RC
VIE20887-IAEA E3.5010.
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Nghién ciu anh hwong cua ty I¢ vi tao Chlorella sp. va bun hoat tinh
loai bo chat dinh dwdng va chat hiru co' cho nwdc thdi co nong do C/N thap
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Tom tit:

Hon hgp vi tdo va bun hoat tinh dwgc nudi cziy trong hé thong photobioreactor (PBR) véi cic ty I¢ nudi c:iy khac nhau
(1:0, 3:1, 1:1, 0:1 wt/wt) nham xic dinh mot ty 1€ tot nhit cho viéc loai bo chit hiru co, chit dinh dudng trong hé thong
dong nu6i cay Két qua nghién ciru cho thay, hé dong nuo6i cay ¢6 ty 1€ vi tdo cao hon sé loai b6 tong nito (TN) tot hon.
H¢ thong PBR véi ty 18 nudi cdy 1:0, 3:1 c6 toc dd loai bo TN cao hon so véi cac ty 18 1:1 va 0:1, dat toc d9 loai bé cao
nhit & ty 1€ 1:0 voi hi¢u qua xir ly 1én dén 96% va ty 1¢ 3:1 dat 90% sau 6 ngay van hanh. Ngoai ra, bé phan @rng chi c6
vi tdo, bé phan tng dong nudi cay vi tdo va bun hoat tinh c6 hi¢u qua xir ly tong photpho (TP) cao hon so v6i hé thong
chi c6 bun hoat tinh. Hi¢u qua xir Iy TP cao nhét ¢ moi truomg nudi cay tdo don 1é (ty 1¢ 1:0) dat 98,8% TP chi sau 9
ngay. Ty 1€ 3:1 va 1:1 cho thay toc do loai bé nhu ciu oxy hoa hoc (COD) cao hon dang ké so véi cac ty 1€ khac, lan lwgt
la 131 mg/I/ngay va 118 mg/lI/ngay. Sau 4 ngay vin hanh, ty 1€ 3:1 xir ly t6i 96% COD véi téc d9 loai bo riéng cao nhat
(132,7 mg/l/ngay). Panh gia dya trén hi¢u qua xir ly chat dinh duwdng va chit hiru co cho thay, ty 1€ 3:1 ctia hé dong

nudi cdy vi tdo va bun hoat tinh trong h¢ thong PBR 12 tdt nhét trong wng dung xir Iy nuwéc thai.

Tir khéa: bé phan ing quang hoa (PBR), bun hoat tinh, vi khudn, vi tdo, xir Iy nuwée thai.

Chi 56 phin loai: 2.7

1. it van de

Ngdy nay, v6i qua trinh cong nghiép hoa, hién dai hoa
dat nudc, sy xudt hién ctia nhiéu hoat dong cong nghiép da
tao ra luong lon nudc thai thai vao moi truong. Nudc thai
chira nhiéu thanh phan 6 nhiém, trong d6 nito' va photpho
gdy ra hién turong phii dudng hoa ngudn nude, lam chét cac
loai thiy sinh, gdy nén su mat cin bang cua h¢ sinh thai.
Vi vay, can ¢6 giai phap thich hop dé loai bo cac chit dinh
dudng c6 trong nudc thai. Cong nghé bun hoat tinh dugc
{mg dung rong rai trong qua trinh xir 1y nudc thai, chi yéu
tap trung vao viéc loai bé bé nhu cau 6 oxy sinh hoc (BOD)
hoac COD [1]. Viéc xir Iy nudc thai bang «cong ngh¢ nay
thuong doi hoi nhu ciu ning luong cao dé cung cap oxy
cho qua trinh ho hép cua vi khuin va tao ra luong bun 16n
nén can tim ra cac phuong phéap xur ly khac bén viing va tiét
kiém chi phi hon. Nang lugng cho suc khi chiém 60-80%
téng ning luong duge sir dung trong toan bd qua trinh xur 1y
nudce thai ap dung cong nghé bun hoat tinh [2].

Ung dung vi tao trong xir Iy nudc thai dang dan duoc
chu trong. Tdo la sinh vat ty dudng, trong diéu kién c6 4anh
sang s& tao ra 6xy nhd qua trinh quang hop, gitip cung cap
oxy trong qua trinh xr 1y nude thai [3, 4]. Sinh khéi tao phat
trién nhanh c6 thé ting gap doi trong vong 24 gid [5]. Ngoai
ra, vi tao con c6 kha ning dong hoa nito va photpho trong
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nude thai, chuyén ddi cac chat dinh dudng nay thanh sinh
khéi ung dung trong san xuét nhién liéu sinh hoc va mot s6
san pham thwong mai [6]. Chlorella dugc coi 14 loai vi tao
tiém nang dé xir Iy nudc thai vi hiéu qua quang hop cao va
kha ning loai bo chét dinh dudng tir nude thai 16n hon so
v6i céc loai tdo khac [7]. Chung co toc do phat trién nhanh,
giau chét dinh dudng, nhiéu hoat chat sinh hoc va c6 kha
nang chong lai cac diéu kién phat trién bat loi [8]. Mic du vi
tao co thé hép thu chét dinh dudng véi nong d6 cao [5, 9],
nhung kha ning loai bo chét hiru co tuong dbi thap 1a mot
trod ngai cho viéc g dung vi tdo trong xu Iy nudc thai [1].
Vi vay, dé nang cao hiéu qua loai bo ca chét hiru co va chat
dinh dudng, phuong phap két hop vi tao va bun hoat tinh
dugc dé xuat. Loai Chlorella twong thich v&i nhiéu vi khuan
di dudng va c6 thé nudi dong cong sinh. Chlorella sp. va
bun hoat tinh ¢6 thé duoc nuéi céy 1an nhau nhu mot hé
ddng nudi cong sinh dé xir Iy nudc thai do thi [1].

Cong nghé két hop hé vi tao va bun hoat tinh trong xir
1y nudc thai d6 thi va cong nghiép di duoc quan tim nhidu
hon trong nhitng nam gan day. Trong diéu kién dugc chiéu
sang, tdo quang hop tao ra 6xy, vi khudn st dung oxy dé
chuyén hoa chat hitu co [10]. Vi vay, 6xy do tao tao ra dong
vai trd nhu thiét bi suc khi, gitp giam chi phi suc khi. Sau
do, cacbon dioxit (CO,) do vi khuén thai ra s& dugc tiéu thy
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Abstract:

Microalgae and activated sludge were co-cultured in
photobioreactor (PBR) systems with different ratios
(1:0, 3:1, 1:1, 0:1 wt/wt) to determine an optimal ratio
for organic matter and nutrient removal. The results
showed that the PBR systems at 1:0 and 3:1 ratios
have higher total nitrogen (TN) removal rates than at
two others. The highest TN removal at the ratio of 1:0
achieved 96% and at the ratio 3:1 achieved 90% after
six days of operation. In addition, the single-microalgae
culture and co-culture microalgae-activated sludge
systems had higher TP removal than that in the single-
activated sludge one. The highest TP removal of 98.8%
was achieved at 1:0 ratio after nine days. The 3:1 and
1:1 ratios had significantly higher COD removal rates
than the other ratios with 131 mg/l/d and 118 mg/l/d,
respectively. After four days of operation, the 3:1 ratio
reached the highest specific removal rate of 132.7 mg/
I/d. This study showed that the 3:1 ratio of microalgae
co-culture and activated sludge is an optimal ratio for
wastewater treatment-based microalgae application.

Keywords: activated sludge, bacteria, microalgae,
photobioreactor (PBR), wastewater treatment.
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boi qua trinh quang hop cua tao, 1am giam phat thai khi nha
kinh [11-13]. Nhu vy, c6 thé thiy rang viéc tao ra Oxy cua
Vi tao gitp tiét kiém ning lugng cung cép cho hé thong. Ty
1¢ vi tao va bun hoat tinh ban dau c6 thé anh huong dén moéi
quan hé cong sinh, din dén hiéu qua xu 1y khac nhau. Do
do, ty 18 vi tao va bun hoat tinh quyét dinh hiéu qua xt 1y
chét dinh dudng va chét hiru co trong nuoc thai. Viéc loai
b6 chat dinh dudng va ting truong sinh khéi bi anh hudng
boi cac yéu t6 nhu ty 16 nudi cdy, diéu kién van hanh, thanh
phan nude thai [14].

Theo S. Huo va cs (2020) [15], viéc loai b6 COD, TN
va TP di dugc cai thién dang ké bang cach thém 1% (v/v)
va 10% (v/v) vi khuan (Bacillus firmus va Beijerinckia) két
hop Vi vi tio nudi trong nudc thai tir qua trinh san xuat
giém. So v6i nudi vi tao don 1é, hiéu suit xir Iy ctia COD,
TN va TP ctia hé thong ddng nudi cdy vi tao va bun hoat tinh
da duoc cai thién voi mirc tang 1an luot 14 22,1, 20 va 8,1%
[15]. Theo Y. Su va cs (2012) [16], ty 1& t6i wu dé loai bo
nito va photpho (tuong tmg 1a 91,0 va 93,5%) la 5:1. Ngoai
ra, ty 1¢ nudi cay khong anh huong dén viée loai bo COD.
Trong nghién ctru khac cua G. Mujtaba va K. Lee (2017)
[1], ty 1€ 2:1 da dat dugc hi€u qua cao nhét trong viéc xu ly
nudc thai d6 thi. Mc d6 loai bé COD (82,7%), TN (75,5%)
va TP (100%) véi ty 1é nudi cay 1a 1:1 dugc tim thy trong
nghién ctru cia S. Zhu va cs (2019) [14]. Trong cong trinh
nay, chung toi s& tlep tuc ngh1en ctru nham tim ra ty 1€ nuoi
cAy vi tao va bun hoat tinh tot nhat cho viéc loai bo chét dinh
dudng va chat hitu co cho nudc thai tong hop.

2. U4t liéu va phuang phap nghién ciiu
2.1. Vitdo

Loai vi tdo dugc st dung trong nghién clru nay la
Chlorella sp. dugc cung cép tir Vién Nghién ctru Nudi trong
Thuy san 2 (Bo Nong nghiép va Phat trién Nong thon).
Chlorella sp. dugc nudi cay va duy tri trong mdi trudng
Bold's Basal Medium (BBM) da dugc khu trung. Chlorella
sp. duoc nudi ciy trong bé PBR (dudng kinh 20 cm, chiéu
cao 60 cm) ¢ cuong d6 anh sang 100 pmol/m’s va suc khi
[17, 18]. Vi tao sau khi duoc nhén giong dén khdi luong
can thiét cho nghién ctru s& dé lang trong 12 glo nham loai
b6 phan méi trudng con lai trong qua trinh nudi tao, sau do
dugc ly tim vai tée do 3600 vong/phit trong 10 phut va rira
hai 1an bang nudc khir ion trude khi duge sir dung lam thi
nghiém.

2.2. Bun hogt tinh

Bun hoat tinh str dung trong nghién ctru nay dugc lay
tir bé sinh hoc hiéu khi cua hé thdng xtr 1y nudc thai siéu
thi Coopmart Ly Thuong Kiét (497 Hoa Hao, phuong 7,
Quan 10, TP H6 Chi Minh). Nong d6 bun hoat tinh (MLSS)
khoang 4000 mg/l. Trudc khi thi nghiém, bun hoat tinh
dugc dé lang trong 3 gio, sau do ly tam vai toe do 3600
vong/phut trong 10 phut.
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2.3. Nwéc thdi tong hop

Nude thai tong hop véi cac thanh phan nhu sau: acetate
741 mg/l, NH,CI 764 mg/l, KH PO, 198 mg/l, FeSO,.7H,0
10 mg/l, MgSO JH,O 75 mg/l CaCl,.2H,0 36 mg/l
Na,EDTA.2H,0 1 mg/l vaNa, CO, 20 mg/l Thanh phan cac
nguyén t6 vi luong H,BO, 2 86 g/l MnClL,.4H,0 1,81 g/l,
ZnSO,.7H,0 0,22 g/l, CuSO .SH,0 0,079 g/l CoCl .6H,0
0,05 g/l Na MoO,.2H,0 0, 39 g/l [14]. Dac tinh nudc thal
tong hop chua COD 500 mg/l, NH,"-N 200 mg/1, TP 45 mg/1
va dugc duy tri 6 pH 7,6, ty 1¢ N:P la 4,4. Ty l¢ COD:N thap
duy tri khoang 2,5, tao diéu kién thuan loi cho viéc 1am giau
sinh khéi vi tao va phuc hdi chat dinh dudng.

2.4. Thiét ké thi nghi¢m
So db chi tiét ctia hé théng PBR dugc minh hoa & hinh 1.
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Hinh 1. C4u tao mé hinh thi nghiém.

Hon hop vi tio va bun hoat tinh duoc sir dung trong thi
nghiém c6 tong chat ran lo limg (TSS) cua vi tao 1a 1000
mg/l va TSS cua bun hoat tinh 1a 4000 mg/l. Tong thé tich
ctia chat 1ong trong bé 1a 14 1. Thé tich vi tao va bun hoat
tinh trong 4 bé lan luot 1a: 56, 4,2, 2,8, 01va 0, 0,35, 0,7,
1,4 1. Sau do, cac bé duoc lam day bang nudc thai tong hop
dé dat dugc thé tich 14 1 dé co ty 1¢ vi tao va bun hoat tinh
trong bé 1a 1:0, 3:1, 1:1 va 0:1 (ty 1& khdi luong). Nong do
tong ban dau ciia vi tao va bun hoat tinh trong bé PBR 14
400 mg/1.

Thi nghiém dugc thuc hién trong bé phan mg quang hoa
PBR duoc lam bang thily tinh trong sudt (chiéu cao 60 cm
va duong kinh 20 ¢cm). Trong diéu kién nudi cdy dang me,
thé tich 1am viéc cua bé 1a 14 1. Hé théng PBR dugc lap dat
trong mot hop gd dé tranh thit thoat anh sang ra ngoai. Dén
LED cuén xung quanh PBR cung cip 4nh sang vdi cuong
d6 khoang 100 pmol/m?s. Chu ky sang - toi dugc van hanh
1a 12 giod sang - 12 gio toi. Bé duoc 1ap dat thiét bi khudy
tron véi toc do 100 vong/phut.

2.5. Phwong phdp phdn tich

Trude khi phan tich, 200 ml mau dugc loc qua gidy loc c6
kich thudc 16 0,45 pm (Fisher Whatman puradisc-25 mm)
de loai bo cac té bao vi tdo va vi khuan trude khi phan tich.
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Céc thong s6 nhu COD, TP, NH,"-N, NO,-N, NO-N dugc
phéan tich theo phuong phap tleu chuén [19] Nong do DO
dugc do bang may do DO (HI 76.407/4F, Hanna HI9146-
04, Nhat Ban) va pH duoc do bang may do pH (Hanna
HI9813-6, Nhat Ban), do nhiét d hang ngay. Cuong do anh
sang duoc do truc tiép bang cam bién anh sang hinh cau
chim (US-SQS/L, ULM-500, FA Walz, buc).

3. Két qua va ban luan
3.1. Loai bé chit dinh dwing

Nghién ctru nay cho thay, ndng do cac chit dinh dudng
¢6 su thay doi & cac ty 16 nudi cdy vi tao va bun hoat tinh
khac nhau. Véi cac bé ¢6 ty 1& nudi cdy 1:0, 3:1 va 1:1 kha
nang loai bd TN cao. Trong 6 ngay van hanh, ty 1€ 1:0 c6
nong d6 TN giam tir 190 mg/I xudng con 8 mg/l, hidu qua
xtr Iy dat 96%, cho dén ngay cudi cing hiéu qua xu Iy dat toi
98%. Trong khi do, hiéu Sut xir Iy TN cua ty 1€ 0:1 chi dat
12,5% sau 6 ngay va 14,5% sau 12 ngay véan hanh (hinh 2).
Theo két qua thir nghiém, ndng do DO cua ty 16 nudi cdy 0:1
duéi 0,5 mg/l, khong thé dap ung nhu ciu 6xy dé qua trinh
nitrat héa xay ra. Diéu nay dan dén nong do NO,-N,NO,-N
trong ty 1& 0:1 thip (0,84 va 0,66 mg/l). Sau 6 ngay van
hanh, hiéu qua loai bd TN ciia cac ty 1é dong nudi ciy 3:1
va 1:1 1an luot 14 90 va 48%, két qua cho thay hé thong dong
nuoi céy co ty I¢ vi tdo cao hon s€ loai bo TN t6t hon. Két
qua tir hinh 3 cho thay, hé thong vi tao va bun hoat tinh voi
ty 16 nudi cdy 1:0 va 3:1 6 téc do loai bd TN cao hon so voi
cac ty 1¢ 1:1 va 0:1. Pang chu y, trong 3 ngay du van hanh,
tdc do loai bo TN 1a 40,1 mg/l/ngay d6i vai ty 18 1:0 va 32,5
mg/l/ngay d6i véi ty 18 3:1. Theo F. Gao va cs (2015) [20],
trong truong hop chi nudi cy C. vulgaris thi toe d¢ loai bo
TN 14 4,87 mg/l/ngay véi nong d6 COD va NH , -N ban dau
la 40 va 5 mg/l (twong ty nhu ty 1& 1:0 trong nghién ciru
nay). Tuong tu , ty 16 2:1 ciia hé thong ddng nudi cdy di cai
thién téc d6 loai bo TN dén 19 mg/lI/ngay [1].
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Hinh 2. Néng dé NH,*-N thay dbi theo thoi gian & cac ty 1& khac
nhau.
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Hinh 3. Téc dd loai bé TN & cac ty 1é khac nhau.

Trong qua trinh hoat tinh bun thong thudng, mot phan
ammonium sé chuyén thanh nitrit hodc nitrat boi vi khuan
nitrathéa [21]. Kétqua nghién ciru cho thdy, NO,-N,NO,-N
xudt hién qua cac ngay tiép theo do qua trinh nltrat hoa xay
ra trong cac bé chira ca vi tao va bun hoat tinh (hmh 4,5).
Nong do NO,-N va NO,-N rat thap trong ngay dau, ung
Vmcactylelo 3:1, 1: 1 0:1 1an luot 13 0,03, 0,18, 0,02,
0,02 mg/l; va 0,1, 0,1, 0,65, 0,03 mg/l. Sau do, nong do bét
dau ting dan d6i voi tat ca hé dong nudi cdy. Nong do 1on
nhit cua NO,-N va NO,-N dat dugc lan luot 1a 5,32 va
5,15 mg/l trong ty 1€ 3: 1 O ty 18 0:1, kha nang ddng hoa
NH,"-N dugc biéu thi thap ciing nhu ndng do cua NO,-N
va NO *N rét nhé do luong 6xy duoc cung cip khong du
(DO<0 5 mg/l). Piéu nay dung v6i nghién clru cia Nguyen
va cs (2016) [17] khi cho rang qua trmh nitrat hoa dat hi¢u
qua cao 6 DO>0,5 mg/l. Tuong tu, ndng do NH,-N ¢ ty 1€
nudi ciy 1:0 giam tir 190 mg/l xudng 32 mg/l, dat hiéu qua
xu ly t&i 84% sau 4 ngdy van hanh, va ngay cudi cung van
hanh nong do NH,"-N chi con 4 mg/1 (hmh 2). Piéu nay chi
ra rang su dong hoa nito trong sinh khoi 1a con duong chinh
dé xur 1y nito.
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Hinh 4. Néng dé NO,-N thay déi theo th&i gian & cac ty 1& khac
nhau.
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Hinh 5. Néng dé NO,-N thay déi theo thei gian & cac ty 1é khac
nhau.

Co ché loai bo nito ciing dwoc miéu ta qua bang 1. Sy
cong sinh cua vi tao va vi khuén xay ra trong hé théng dong
nudi cdy; do dé oxy duge giai phong tir qua trinh quang
hop cua vi tao da duoc vi khuén tiéu thu cho qué trinh nitrat
hoéa. Tuy nhién, nong do NO,-N khong cao va thuc té nay
la do qua trinh khtr nito hoac ddng hoa NO,-N cua vi tdo.
Theo J. Kim Va cs (2010) [22], vi tao c6 thé su dung NO, N
nhu mot ngudn dinh dudng dé tong hop té bao khi ngudn
NH,"-N can kiét. Néi chung, qua trinh dong hoéa da dong
gop chu yéu cho viéc loai bo nito. Ty 1& ddng hoa nito boi
vi tdo ty 1¢ thudn voi lugng vi tao ¢d trong hé nudi cay Ty
1& vi tao cao dan dén sy dong hoa nito trong sinh khdi cao
hon. So v6i bun hoat tinh, vi tdo dong vai tro chu dao trong
qua trinh dong hoa nito. Thyc vay, khi xem xét ty 1¢ 0:1, qua
trinh khtr nito va déng hoéa nito dat 9,3 va 13,5%. Diéu nay
cho thay hiéu qua loai bo TN thap.

Bang 1. Co’ ché loai bo nito chia cac ty 1é vi tao va bun hoat
tinh khac nhau.

Co ché loai b6 nito 1:0 3:1 1:1 0:1
TN con lai (%) 4,8 12,7 152 77,2
N - khir nito (%) 0,6 8,6 20,3 93
N - ddng hoa béi vi tao (%) 946 668 54,0 0,0
N - ddng hoa boi vi khuin (%) 0,0 11,9 10,5 13,5

Trong c4c hé thong dong nudi céy, ty 18 nuéi cdy co phan
bun hoat tinh cao hon cung cdp cho qua trinh khtr nito t6t
hon. Ndng d6 DO trong pha sang do dugc 16n hon 4 mg/l
gdy can trd qua trinh khir nito. Qua trinh kht nito c6 thé xay
ra trong pha t6i vi DO<0,5 mg/l. Tuy nhién, diéu nay xay
rakém oty 1€ 3:1, do cAu trac lién ké duogc hinh thanh gitia
bun va vi tao. Cu tric nhu vay giﬁp vi khuan thu du duoc
O, thai ra tr vi tao, n6 cling c6 thé can tro vi khuan tiép
Xuc v6i ving thiéu khi va te ché qué trinh khtr nito [23].
Theo nghién ctru cia M. Wang va cs (2015) [24], viéc thém
cacbon hiru co dé dat ty 1€ COD/N 1a 3,5:1 thu dugc viéc loai
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bo nito tir qua trinh khir nito 1a 80%. Vi vay, ty 1é COD/N
thap (2,5:1) tir nudce thai duge sir dung trong nghién ciru nay
ciing 12 nguyén nhén dan dén qua trinh khir nito thap. Nhin
chung, nhitng két qua nay chi ra rang, ty 16 COD/N va ty 1
bun hoat tinh anh hudng dén qué trinh khtr nito va ty 18 vi
tao anh hudng ddi voi qua trinh ddng hoa nito.

Ngoai nito, photpho ciing déng vai tro quan trong ddi
vGi su phat trién ctia vi tao boi vi nd 1a nhan t quan trong
cho sy trao doi chit cia té bao. Vi sinh vat Polyphosphat-
accumulating (PAOs) 1a mdot nhom quan trong trong bun
hoat tinh git chttc nang loai bd photpho [15, 25, 26]. Két
quéa nghién ctru cho thay hé thdng nudi ciy chi c6 vi tao
va hé théng déng nudi céy da loai bo duoc TP & muac do
cao hon so voi hé théng chi ¢6 bun hoat tinh. Nhin chung,
TP dugc loai bo ting dan ty 1& v6i lwong vi tio co trong
hé thong déng nudi céy Dbi voi ty 1& 0:1, TP dugc loai bo
khoéng dang ke c6 thé 1a do thiéu sy c6 mit cia PAOs [27].
Trong nudi ciy vi tao, TP co thé dugc tich ity trong sinh
khéi va day 1a co ché chu yéu [16]. Vi vay, trong nghién
cuu nay, viéc loai bo TP cao nhét 1a d6i véi nuoi céy tao
don 1& (ty 1¢ 1:0) xtr Iy 98,8% TP sau 9 ngay. Trong khi do,
dbi v6i cac hé dong nudi cdy, hiéu suét loai bo cua ty 18 3:1,
1:1 1an luot 12 97,5% va 77,2%. Két qua nay chi ra ring, vi
khuan khong déng gop nhiéu trong viée loai bo photpho so
véi vi tdo.
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Hinh 6. T6c dé loai bé TP clia cac ty lé khac nhau.

Nghién ciru cta I. De Godos va cs (2009) [9], cho thiy
pH va DO ciing anh huéng dén hiéu qua xtr Iy TP. Photpho
c6 thé bi két tia & pH>8 va mirc DO cao. Trong nghién ciru
nay, pH>8 va DO>4 mg/l d6i véi cac ty 16 1:0 va 3:1 trong
sudt giai doan ting truong biéu nay c6 nghia 1a viéc két tua
photphat da gop phan 1am giam ndng do photpho; tuy nhién,
co ché nay xut hién rat thap trong hé théng ddng nudi cay
[14]. Hinh 6 cho thdy tdc d6 loai bo TP trong khoang tir 1,6
dén 7,2 mg/l/ngay, cao hon két qua cua [1] (1,3 mg/l/ngay).
Diéu nay co thé dugc giai thich 1a do néng do COD duoc
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st dung trong nghién cttu cao hon (COD=500 mg/l, TP=45
mg/l), trong nghién ctru ctia G. Mujtaba va cs (2017) [1] c6
nong do thap hon (COD=60 mg/l, TP=1,3 mg/l). Mic du
nudi cdy vi tao don 1é c6 ty 18 loai bo TP cao, két qua thu
dugce cho thdy ty 18 3:1 ctia hé dong nudi ciy ciing co tinh
kha thi cao trong viéc loai bé photpho [28].

3.2. Logi bé chiit hitu co

Chat hitu co cung cap ngudn cacbon cho té bao tong hop
va du trir nang luong. Pong nudi cdy c6 thé ciing tich liy
cacbon tir COD cho nhitng muyc dich nay. Két qua cho théy,
viéc loai bo COD qua nudi ciy vi tao don 1é va dong nudi
cay tot hon nudi cdy bun don 1¢. Biéu nay dugc cho 1a cac
bé PBR dugc van hanh duéi diéu kién quang dudng gitp vi
tao phat trién va hap thu [29].
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Hinh 7. Téc dd loai bé COD cua cac ty 1é khac nhau.

Dbi voi ty 18 3:1 va 1:1, sau 4 ngdy van hanh, ndng do
COD giam 85-96% va ndng do COD con lai 1a 19 va 74
mg/l. Acetate dugc st dung trong nghién cuu nay la hop
chit d& phan hiy sinh hoc, n6 c6 thé 1a chét nén cho cé vi tao
va buin hoat tinh trong hé dong nuoi cdy [14]. Nong d6 COD
ctia ty 1& 3:1 tang dan sau khi duong cong tang trudng sinh
khéi dat dén giai doan chét vi ho hép noi sinh cua vi tdo va
vi khuan. Téc d6 loai bd COD cao nhét & ty 18 3:1 vai tée do
loai bo riéng 1a 132,7 mg/l/ngay. Ty 1¢ nay thich hop dé thiic
day su cong sinh gitra vi tao va vi khuan. Vi khuan di dudng
¢6 thé nhanh chong chuyén héa cacbon hitu co dwoc san
xuét boi vi tao [26, 30, 31]. Ty 16 3:1 va 1:1 cho thiy tc do
loai bé COD cao hon dang ké so voi cac ty 1¢ khac, lan luot
la 131 va 118 mg/l/ngay (hinh 7). Tuy nhién, nhitng gia tri
nay lai thip hon toc d6 loai bo COD cua S. Zhu va cs (2019)
[14] (930 mg/l/ngay). So sanh véi nghién ciru nay, Zhu va
cs da st dung nudc thai co6 ty 16 COD/N (4,3:1) cao hon, suc
khi CO, 2% va ty 1& nudi cdy 1:1. Két qua nay chi ra tc do
loai b6 COD phu thudc vao cac yéu to nhu tai lwgng COD,
ty 18 vi tao va bun hoat tinh, va diéu kién tac dong cia hé
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ddng nudi cdy. Mic du suc khi khong duoc cung cap trong
cac PBR, COD van dugc loai bo t6t nhat o ty 18 3:1 va 1:1,
gitip tiét kiém chi phi van hanh. Tdc do loai bo cua ty 16 1:1
thip hon ty 1¢ 3:1. DO cua ty 1¢ 1:1 thip (<1 mg/l) va rit co
thé no khong du dé vi khuén ho hip nhiam khoang hoa chat
hitu co. Tuong tu cho ty 1€ 0:1, néng d6 DO<0,5 mg/l do do
dan dén hiéu qua loai bo COD thap. Nong do DO tir 2 dén 4
mg/l trong bé hiéu khi cia qua trinh hoat tinh bun 13 yéu cau
quan trong dé loai bo hiéu qua COD [32]. Béi véi ty 18 1:0,
COD giam tir 496 dén 156 mg/lsau 8 ngay, hiéu suét loai bo
COD tuong dbi thip. D6 1a do thiéu vi khuin va vi tao tham
gia vao loai bo COD. Nhin chung cac phat hién nay da cling
¢d vai tro cong sinh cla vi tdo va bun hoat tinh dé tang hi¢u
qué loai bd COD trong hé dong nudi ciy.

4. Két luan

Khi van hanh & ty 18 vi tao/vi khuan tot nhét, viéc xu 1y
nude thai s& dugc cai thién dang ké. Két qua nghién ctru cho
thiy, ty 1& nudi cy vi tao va bun hoat tinh anh huéng dén
viéc loai bo chat dinh dudng va chat hitu co. Ty 16 3:1 duoc
xéac dinh 1a ty 1é tot nhat trong xur Iy cac loai nude thai co
chu ky sang t6i, thanh phan COD/N tuong ty trong nghién
ctru nay. Trong do, vi tdo dong vai trd quan trong trong viéc
loai bo chat dinh dudng thong qua qua trinh ddng hoa trong
hé thong vi tao-bun hoat tinh hdn hop va hé thong vi sinh
vat don 1é. Ngoai ra, bun hoat tinh ciing gop phan vao qua
trinh cai thién hi€u qua loai bo nito va chét hitu co. Ty 1€
3:1 cho thiy hiéu qua loai b6 COD, TN va TP lan luot 1a
96%, 90% va 97,5% tuong tng véi thoi gian van hanh 1a 6,
9 va 4 ngay.

LO1 CAM ON

Nghién ctru nay duoc tai tro boi Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong khuon kho dé tai ma s
105.99-2019.27. Céc tac gia xin tran trong cam on.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan Cau Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https://b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.

Céc yéu cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.
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Vit Thi Mo, Vo Thanh Trung, L& Trong Nghia, Hoang Thanh Tung, Vil
Quéc Luan, Pd Manh Cuodng, Hoang Dac Khai, Nguyén Thi Nhu Mai,
Phan Minh Thuy, Nguyén Ngoc Lam, Duong Tén Nhyt

Thong tin vé 4 loai Nwa thudc ho riy (Araceae) va Rau hiim (Taccaceae)
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