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Khoa hoc Tu nhién n—

Nghién ctru xac dinh cac tap chat bang ICP-MS sau khi tich chiing
khoi nén Zr(IV) bang phwong phap chiét dung moi voi TBP/Toluen

Chu Manh Nhwong®, Nguyén Thi Mai Phwong, Nguyén Vin Trung

Khoa Hoa hoc, Truong Pai hoc Sw pham, Dai hoc Thai Nguyén

Ngay nhén bai 19/6/2017; ngay chuyén phan bién 26/6/2017; ngay nhan phan bién 27/7/2017; ngay chép nhan ding 8/8/2017

Tom tiit:

Bai bao gi6i thiéu cac két qua nghién ciru kha ning chiét Zr(IV) bang tributyl photphat (TBP) théng qua phd
hdng ngoai va pho tir ngoai ciia mudi Zr(IV), dung méi TBP-toluen va phirc Zr-TBP-toluen. Két qua nghién ctru
ciing chi ra anh hwéng cia nong do HNO, dén hiéu suit chiét Zr(IV) va cac nguyén té tap chit khac bang TBP
trong toluen. Vi hé chiét (Zr(IV) 20,5 mg/ml va cac tap chit), khi sir dung dung mdi TBP 50%/toluen, qua 1 lin
chiét trong méi trwomg HNO, 8M va 2-3 14n giii chiét bing méi trwong HNO, 10M, di tach va thu hdi dugc (95-
100%) ham lwgng ciia hiu hét cic nguyén t6 tap chit va lwong nén Zr con lai trong pha nuéc tir 3-4% sé khong
gy anh hwéng dén phép xac dinh cac nguyén to tap chit bang ICP-MS. Hé chiét nay c6 kha niing ing dung cao
vao quy trinh tach Zr(IV) va xéc dinh tap chit trong cac vt li¢u zirconi dd sach hat nhan va d¢ sach cao bang

phép do ICP-MS.
Tir khéa: HNO, ICP-MS, tich, tap chit, TBP, Zr(IV).

Chi s6 phén logi: 1.4

Cac vat liéu Zr d6 sach cao va sach hat nhan, mac du c6
d6 tinh khiét rat 16n nhung chung van chira nhiéu tap chit
v6i ham lugng khac nhau va gay hai dén céc tinh chat quy
béu cia Zr, nhit 1a tap chét c6 tiét dién bét notron nhiét lén
nhu Hf, B, Cd, Gd, Sm [1]. Vi vay, viéc kiém tra danh gia
chét lugng céc vat liéu Zr do sach cao va do sach hat nhan
1a van @& duoc cac nha hoa hoc trén thé gi6i ciing nhu &
Viét Nam déac biét quan tam.

Phuong phép chiét dung méi (hay chiét long - 16ng)
thuong duoc sir dung dé tach nguyén t6 nén Zr va cac
tap chét khac be"mg mot sd tac nhan chiét nhu PC88A,
D2EHPA, TBP... trong mo6i truong axit [2-11].

Biswas va cong sy da sir dung cac tdc nhan D2EHPA
dé chiét tach Zr [1]. R. Reddy va cong su di nghién ciru
chiét Zr bang Cyanex 272, PC88A va LIX-84-IC [2-4].

TBP 1a mot tiac nhan chiét solvat cing véi cac tac
nhan khac nhu TPPO, PC88A, D2EHPA da va dang dugc
danh gia 1a c6 nhiéu trién vong trong nghién ctru chiét
tach va tinh ché Zr [5-7, 9-11]. TBP c6 cong thirc phén tir
(C,H,0),PO va cong thirc céu tao nhu sau [8, 10]:

"Tac gia lién hé: chumanhnhuongkhoahoa@gmail.com
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Trong bai bao nay, chiing t6i da nghién ctru danh gia
dugc kha ning chiét Zr(IV) bang tac nhan TBP thong qua
viéc ghi do pho hong ngoai, tir ngoai ctia mubi, dung moi
chiét va phuc chiét duoc; lya chon méi trudng axit va s6
lan chiét, giai chiét phii hgp nham tach nén Zr va cac tap
chat ra khoi nhau cao nhét, dap tmg duoc yéu cau cua phép
phan tich xac dinh tap chat bing ICP-MS.

Vat liéu va phuong phap nghién ciiu
Héa chit, dung cu va mdy méc

Mubi Zr(IV) ran, dung dich chuin don tig nguyén
t6 Zr(IV), H(IV), Ti(IV) (1000 pg/ml) va chuan hdn hop
gdm 23 nguyén t6 (Ag, Al, B, Bi, Ba, Ca, Cd, Co, Cr, Cu,
Fe, Ga, In, K, Li, Mg, Mn, Na, Ni, Pb, Sr, T1, Zn) 1000 ng/
ml; chuan 14 nguyén t6 dat hiém 1000 pg/ml; HNO, 65%;
HCIO, 70%; tac nhéan chiet TBP va toluen. Cac hoa chat
trén déu c6 do tinh khict phan tich ctia hang Merck (Purc).
H,0 ct siéu tinh khiét 18MQ.
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Determination of impurities by ICP-MS
after separating them from the
Zx(IV) matrix by solvent extraction
with TBP/Toluene
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Van Trung Nguyen
Department of Chemistry, Thai Nguyen University of Education
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Abstract:

The capability of Zr(IV) extraction by tributyl
phosphate were examined by infrared spectrum and
ultraviolet spectrum of Zr(IV), TBP-toluene, and Zr-
TBP-toluene. Investigation on the effects of the acid
concentration on solvent extraction of zirconium and
other impurities from HNO, acid with TBP diluted
in toluene as the extractant was carried out. With
the (20.5 mg/ml Zr(IV) and impurities) system, using
50%TBP/toluene with 1 extraction cycle using 8M
HNO, environment, and 2-3 back-extraction cycles
using 10M HNO,, (95-100%) of most investigated
elements can be separated, and Zr(IV) remained in
aqueous phase was just about 3-4%. It was found
that with the mentioned amount of Zr(IV), the effect
of Zr(IV) on the determination of almost elements by
ICP-MS can be negligible. This extraction system can
be used for separation proceduce of the matrix and
determination of impurities in materials of nuclear
grade and high purity zirconium by using ICP-MS.

Keywords: HNO, ICP-MS, impurities, separation, TBF,
ZrV).

Classification number: 1.4
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Méy quang phd hong ngoai FT/IR (Affinity - 1S,
Shimadzu) va may quang phé UV-Vis (V-630, Serial No.
C354161148) lép dat va van hanh tai Khoa Hoa hoc -
Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia
Ha Noi. Méy khdi phd plasma cam tmg (ICP-MS) Agilent
7500a - My, micropipet va cac dung cu thuong dung trong
phén tich thé tich.

Phuwong phap nghién ciru

Nghién citu phé hong ngoai va tir ngoai ciia dung dich
mudi, dung méi chiét va phirc chat chiét dge: Nghién ciru
phd hong ngoai (IR) va tir ngoai (UV) nham danh gia kha
nang chjét Zr(IV)V trong moi truong HNO, bang tac nhan
TBP. B¢ chup pho IR, cac mau 16ng dugc tao thanh mang
trén vién KBr va ghi do trong ving tan s6 tir 4000-400
cm'. Pé chup phd UV, ban dau ghi do dudng nén baseline
ctia dung méi (etanol), sau d6 ghi do phd cac mau véi 1
cuvet chira nén va 1 cuvet chita mau do trong ving tan sd
tur 200-800 nm.

Nghién ciru lya chon dung dich gidi chiét: Pha nuéc
chira Zr(IV) 20,5 mg/ml trong HNO, 8M. Pha hitu co 1a
TBP 50%/toluen. Cac dung dich giai chiét 1a HNO, (0,05-
10M).

Nghién ciru dnh hudng ciia nong dé HNO,: Chuan bi
pha nudc 1a cac dung dich chtra Zr(IV) 20,5 mg/ml va
cac nguyén t6 tap chat; ndng d6 mdi tap chat 1a 0,5 pg/
ml trong moéi truong I,{NO3 c6 ndng do ting dan tir 4 dén
12M. Dung moéi chiét chira TBP 50% pha lodng trong
toluen dugc dung lam pha hitu co khi chiét Zr(IV) va cac
nguyén to tap chat khac.

Quy trinh chiét va xdc dinh cac nguyén té: Trong mdi
hé chiét, ty 1¢ thé tich pha nuéc va hitu co 1a 1/1, thoi gian
lic 30 phut, thoi gian can bang 15 phut. Sau khi can bang
tach 1y phan nudc cai va c¢o can lan 1. Tiép tuc c6 can
1an 2 véi 5 ml hdn hop (HNO,25% va HCIO, 20%). Cudi
cung dung HNO, 0,3M dinh mtrc dén 10 ml va do trén
may ICP-MS Agilent 7500a. Céac ket qua xac dinh nong do
dugc dung dé tinh hidu suat chiét (%Ex) va danh gia kha
nang tach Zr ra khoi cac nguyén t6 khac.

Két qua va thao luan

Nghién ciru khd nang tao phirc ciia Zr(IV) voi TBP
bing phé hong ngogi va tir ngogi

Phé hong ngoai IR:

Dé danh gia sy tao phirc ciia Zr(IV) va TBP, chung toi
tién hanh ghi pho IR ciia Zr(IV), TBP-toluen va Zr-TBP-
toluen, két qua dugc chi ra trén hinh 1.
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Hinh 1. Phé IR cta Zr(1V) (a), TBP-toluen (b) va Zr-H NO,-
TBP-toluen (c).

Trén phd IR cua dung dich Zr(IV), xuit hién tin sb
3401,11 cm™, d6 1a ving dao dong hoa tri nhém -OH (lién
két hydro) cta H,0O; tan s6 1635,53 cm"1 la vung dao dong
ddc trung cua nhom -NO, [7]; yﬁng tan séq 1385,89 c¢cm’!
dugc quy gan cho dao dong dong mat phang cua nhém
-OH; viing tan s6 1303,38 cm™ dugc quy gan cho dao dong
bién dang ctia nhom -OH. Con vung tan s6 484,41 cm! dic
trung cho dao dong cua ion Zr*".

Phé IR ciia TBP-toluen c6 tin s6 3487,17 cm™ 14 ving
dao dong hoa tri cia nhém -CH va cac tan s6 2960,77;
2875,13 ¢cm™ 1a ving dao dong cua nhom -CH, trong
toluen; dao dépg 14}64,80 cm’' dic trung cho nhém -C H,
cua toluen. Tan so0 1272,60 cm™ dac trung cho nhoém
-P-O...H sinh ra do lién két gitra nhom -P=0 ctia TBP va
-H cua nhom -CH, trong toluen. Tén sb 1027,54 cm™ dac
trung cho dao dong cua nhém -P=0 tu do trong TBP. Cac
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tan sb 542,64; 439,80 cm™! dic trung cho dao dong cua
nhom -C=C- trong nhan thom cua toluen.

Nghién cru phd IR cua phirc chiét Zr(NO,),-HNO.-
TBP-toluen thay xuat hién cic dao dong 1208,43 va
1168,93 cm™! 1a do duogc tach ra tir vung 1272,60 cm™ ¢
trong dung moi chiét TBP-toluen, diéu nay chimg t6 c6
su lién két cua ion Zr** véi nhém -P=0 (hoic -P-O...H)
cua TBP. Bic biét, vung dao dong 1635,53 cm™! ctia nhém
-NO, trong Zr(NO,), bi mat hoan toan va chuyén t’hémh 2
dao déng 1646,37 va 1564,87 cm! trong phirc chat chiét
dugc. Ngoai ra, ving 1027,54 cm™! dédc trung cho nhém
-P=0 cua TBP di chuyén dich thanh 1036,24 cm™ trong
phtre chit chiét. Cac véan dic trung ctia nhém -C=C- va C
-CH, chuyén’ dic‘h 16n tir vung 439,80 - 908,81 cm™ trong
dung moi chiét vé vung 466,85 - 945,81 cm™. Tir d6 cho
thay da c6 su twong tac manh giita ion Zr*" véi nguyén tir
O ctia nhém -P=0 trong TBP, nghia la tic nhan TBP c6 kha
nang tao phuc manl} V("fi ion Zr** trong moi truong HNO, va
phtrc nay dugce chiét tot vao pha hitu co.

Su dich chuyén cac budc song cua dung dich mudi,
dung modi chiét va phtc chat chieét ¢ trén dugc trinh bay
trong bang 1.

Bang 1. Phd IR cta Zr(1V), TBP-toluen va Zr-HNO,-TBP-
toluen (don vi cm™).

Uy, U7y Oy Bag By Gy Voctm Vo,
IIV) 163553 48441
TBP-toluen 102754 127,60 348717 296077, 542,64, 908,81
W13 43980
ZrHNO- 164637, 46685 103624 1301,98 296370, 54383, 94581

TBP-toluen 156487 WI654 46685

Phé tir ngoai UV:

Dé 1am 6 thém kha ning tao phtc cia Zr(IV) voi TBP,
ph6 UV cua Zr(IV), TBP-toluen, Zr-HNO, 8M-TBP-toluen
cling da dugc ghi do va dugc chi ra trén hinh 2.

Trén phd UV ciia dung dich Zr(IV) xuét hién 2 cuc dai
o bude song 237,5 va 300 nm dac trung cho ion Zr*. Con
trén phé UV cia TBP-toluen xuét hién 4 cuc dai & 222,5;
256; 256,5 va 269 nm. Tuy nhién, trén phd UV cua phuc
Zr-TBP-toluen, cac pic xuat hién trong Zr(IV) va dung
moi TBP-toluen ¢ xu hudng giam cuong do hodc mat han.
Do 1a pic 237,5 nm cua -NO, trong Zr(IV) bi giam cuong
do va cac cuc dai 222,5; 300 nm cua TBP-toluen bi mat
héan khi di vao phtrc chat. Cac cuc dai 256; 262,5; 269 bi
giam cudng d6 rat manh. Cac sy chuyén dich ¢ trén 1a do
¢6 su tao phirc Zr(IV) voi TBP va két qua nay co sy phu
hop véi phd hong ngoai.
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Hinh 2. Phé UV cta Zr(IV) (a); TBP-toluen (b) va Zr-
HNO,-TBP-toluen (c).

Tir cac phd IR va UV cho thay, ¢ su tao phitc manh
clia ion Zr*" v6i dung méi chiét TBP-toluen trong moi
truong HNO, 8M. Noi mét cach khac, trong mdi truong
HNO, 8M, tac nhan TBP da tao phirc manh véi Zr** va
phtre tao thanh dwoc chiét tot 1én pha hitu co.

Nghién civu khd néng gidi chiét nén Zr(IV) ra khoi
pha hitu co TBP 50%/toluen

Két qua nghién ctru gidi chiét nén Zr(IV) bang mot sb
tac nhan dugc thé hién trong bang 2.

Bang 2. Hiéu qua giai chiét Zr(IV) (%) ra khéi TBP 50%/
toluen bang dung dich HNO, (0,05-10M).

Tyl Duns dich i {Zxl, mg/ml Hiu qué gidi
vy CMCCIHNOL o cnide  Giaichidt  Gidi chidt chiét, %
o il lin I lin 2 lin 3
0,05 17,62 125 0,0 92,36
0,1 18,97 1,23 0,0 98,87
111 05 19,78 0,65 0,0 100,0
80 0,79 025 0,0 5,00
10,0 0,50 0.15 0,0 3,18
0,05 17,34 245 0,0 96,87
0,1 17,63 2,80 0,0 100,0
21 05 19,63 0.80 0,0 100,0
8,0 1,15 0,40 0,0 7,59
10,0 091 0.25 0,0 5,68
0,05 17,53 225 0,65 100,0
31 0,1 20,18 0.20 0,05 100,0
0,5 20,28 0,15 0,0 100,0

Theo két qua & bang 2, Zr(IV) duoc giai chiét hoan
toan vao pha nudc voi diéu kién: Ty I¢ V/V, = 1/1 véi
dung dich giai chiét HNO, 0,5M; ty 1¢ V./V. = 2/1 v6i dung
dich giai chiét HNO, 0,1-0,5M hodc ty 1¢ V/V. = 3/1 voi
dung dich giai chiét HNO, 0,05-0,5M va can tdi thiéu tir
2 dén 3 bac giai chiét dé thu hoi hoan toan Zr(IV) tir pha
hitu co. Cac dung dich HNO, 8-10M ¢ ty I¢ V/V = 1/1
hodc 2/1 déu co6 hi€u qua giai chiét Zr(IV) la thap nhat.
Két qua nay co sy phu hop véi nghién ctru dugc chi ra
o tai licu [8]. Vi vay, véi muc ti€u tach ciu tir da lugong
1a Zr(IV) bang cach giir Zr(IV) chi yéu trén pha hitu co,
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can lua chon dung dich véi hiéu qua giai chiét Zr(IV) 1a
thip nhat. Theo tiéu chi d6, bién phap dugc dé xuat dé giir
Zr(IV) nam chu yéu trén pha hiru co 1a sir dung cac dung
dich HNO, 8-10M d¢ rira chiét pha hitu co.

Anh hwéng ciia nong do HNO, dén higu sudt chiét
Zr(IV) va cic nguyén té bang TBP 50/ /toluen

Anh huong cua nong do HNO, dén hiéu suit chiét
Zr(IV) va cac nguyén to bang TBP 50%/toluen dugc thé
hién & hinh 3.

Ex
1

100%

Fe(lll
80% o

60%

Celllh

Hinh 3. Anh huéng ctia ndng do HNO, dén hiéu suat chiét
Zr(IV) va cac nguyén to khac bang TBP 50%/toluen.
A - hiéu suat chiét clia cac nguyén t6 (Zr, Hf, Tm, Yb, Lu,
Fe,Y, Ti); B- hiéu suat chiét clia cac nguyén 6 (Bi, Zn, TI,
Mg, Pb, Cu, Co, Ni); C- hiéu suat chiét clia cac nguyén
6 (Mn, Na, Li, K, Rb, V, Ca); D- hiéu suat chiét clia cac
nguyén t6(Sr, Ba, Sc, Ga, As, Se, Al); E- hiéu suat chiét clia
cac nguyén t6 (La, Ce, Pr, Nd, Sm, Eu); F- hiéu sudt chiét
clia cac nguyén t6 (Gd, Tb, Dy, Ho, Er, Cd, B, Ag).

Két qua chi ra trén hinh 3 cho théy, khi ting n6ng do
HNO,, hi¢u sudt chiét Zr(IV), Hf(IV) dat dugc rat cao
(ttr 95 56 den 99,69%) va kha 6n dinh khi ting ndng do
HNO,. Mot s6 nguyén té duogc chiét kha cao nhu Fe(IH)
Ti, V Ga, Sc, Y, Tm, Yb, Lu; mot s c6 hiéu suat chlet
trung binh nhu Cu, Co, Zn, Mn, Cd, Se, As va hi¢u suét
chiét cuacac nguyén t6 con lai 1a kha nho. Voi moi truong
HNO, 8M, hi¢u suat chiét Zr(IV) dat 99%, Hf(IV) dat gan

98%, Ga (99,99%), Sc, V (97-98%), Fe(1ll) dat gan 95%,
Cd (62%), Ti (56%), Mn, As, Se (46-50%), Y, Tm, Yb, Lu,
Gd, Tb, Dy, Ho, Er (38-46%), Cu, Co, Zn (27-32%), Ag
(9%) va cac nguyén t6 con lai cé hiéu suat chiét kha nho
(dudi 1%). Dac biét, khi néng do HNO, = 10M, hi¢u suét



chiét cua Zr(IV) van tiép tuc tang nhe, trong khi hi¢u sudt
chiét ciia hau hét cac nguyén t6 con lai déu bi giam kha
manh. Dya trén két qua nay, chung toi d& xuat chon céac
dung dich HNO, co nong d6 > 10M lam méi truong dé ria
chiét cac nguyén to khac tir pha hitu co tr¢ lai pha nudc
nhim tach ching ra khoi nén Zr.

Cin ctr vao két qua giai chiét nén Zr(IV) ra khoi pha
hiru co TBP 50% toluen & phan trén, chiing t6i chon dung
dich HI}IO3 10M dé rira chiét tir 2-3 1an cac nguyén’ t6 sau
khi chiét hé chtra (Zr(IV) 20,5 mg/ml + 43 tap chat, moi
tap chat 0,5 pg/ml) trong mdi truong ’HN03 8M. Két qua
xac dinh Iuvgng phan bo cac nguyén to trong pha nudc va
pha hitu co sau khi chiét, rira chiét bang ICP-MS dugc chi
ra & bang 3 va 4.

Bang 3. Lugng phan bd cac nguyén td 6 hai pha sau 1 lan
chiét trong HNO, 8M bing TBP 50%/toluen va 2 lan rira
chiét biang HNO, 10M.

Tap chitva Bi,Tl, Mg, Pb, Gd, As,Se, Cd Ti Fe S¢ V Ga Hf Zr
nenZr  Ni,Na,Li K, Tb,Dy, Co,Mn,

Rb,Ca,Sr,  Ho,Er, Lu,Tm

Ba,Al, La, Ce, Yb, Cu,

Pr,Nd,Sm,  Zn,Y

Eu, B, Ag
Pha nuéc, % ~ 100 91-94 8890 76 8 14 09 05 01 06 03
Phabit— Khong o0 jop 24 18 86 91 95 9 o4 97
0, % phat hi¢n

Bang 4. Lugng phan bd cac nguyén to & hai pha sau 1 lan
chiét trong HNO, 8M bang TBP 50%/toluen va 3 lan riia
chiét bang HNO, 10M.

Tap chit va Bi, T, Mg,Pb, Co,Cu, As, Cd Ti Fe Sc¢ V Ga Hf Zr
nénZr  Ni,Na,Li K, Mn,Lu, Se

Rb, Ca, Sr,Ba, Tm, Yb,

Al La, Ce,Pr,  Gd, Th,

Nd, Sm, Eu, Dy, Ho, Er,

B,Ag Yh,

In,Y
Pha nudc, % =100 9596-9798 94 85 90 19 12 07 02 08 (4
Pha hitu c0, % Kh‘ﬁ‘ignphat 02030405 06 15 10 81 88 93 98 92 9

Nhu vay, khi st dung dung méi TBP 50%/toluen dé
chiét hé chta (Zr(IV) 20,5 mg/ml va 43 tap chét, mdi tap
chét 0,§ ug/ml), sau 1 lan chiét trong HNO, SM va2-3 lan
rua chiet bang HNO, 10M, ¢6 thé tach dugc gﬁq nhu hoan
toan (trén 95%) ham lugng cua 22-34 nguyén to va lugng
Zr con lai trong pha nudc 1a rat nho, chi tir 3-4% lugng ban
dau s& khong giy anh huong dén phép xac dinh cac tap
chat nay bang ICP-MS. Do d6, khi sir dung dung moi TBP
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50%/toluen da cho kha ning tach nén Zr rat tot vi mirc do
tach dat 96-97%. Tuy nhién, hiéu qua thu hdi va xac dinh
céc tap chit bang ICP-MS 1a chua cao dbi voi mot sb tap
chét nhu Hf, Ga, V, Sc, Ti, Fe, Cd, As, Se.

Théng qua phd IR, UV cua Zr(IV), TBP-toluen va Zr-
HNO,-TBP-toluen da cho thiy tac nhan chiét co kh’é néng
tao phtrc manh véi ion kim loai va tao ra phtrc chat chiét
duoc [én pha hitu co.

Nghién ctru cac dung dich giai chiét pha hitu co cho théy,
dung dich HNO, 10M c6 kha nang giai chiét Zr(IV) 1a kém
hon va 1a sy lya chon phu hop nhat cho phép giai chiét.

Khi str dung TBP 50%/toluen trong méi truong HNO,
8M qua 1 lan chiét va 2-3 1an giai chiét bang HNO, 10M,
da tach dugc kha nhiéu cac tap chat (95-100%) va luong
Zr(IV) con lai trong pha nudc chi con 3-4% s€ khong gay
anh huong va phép xac dinh cac tap chat bang ICP-MS 1a
thuc hién dugc vdi do chinh xac va tin cay cao.
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Nghién ciru anh hwdng ctia moi trwong dinh dudng va dieu kién
nudi cdy nhan tao dén sinh trwomg phat trién cia nim Cordyceps militaris

Nguyén Minh Pirc”, Nguyén Thi Phwong Poai', Tran Thi Thu H3% Trin Ding Khanh', Khuit Hiru Trung'
"Vién Di truyén nong nghiép
2Vién Nghién ciru va phdat trién lam nghiép, Trueong Pai hoc Nong lam Thai Nguyén

Ngay nhan bai 10/5/2017; ngay chuyén phan bién 12/5/2017; ngay nhan phan bién 16/6/2017; ngay chép nhan dang 22/6/2017
Tom tat:

Cordyceps militaris 13 mt loai nim dwgc liéu chira nhidu hoat chét sinh hoc quy gia dé sir dung 1am thudc. Trong
diéu kién nudi ciy nhan tao, sir dung gao lirc 1am co chit nén thu dwge sinh khoi qua thé cao hon sir dung gao
trfing 17,4- 31 1% tl‘ly tirng chl'ing nim C. militaris. Him lwong dwong glucose trong méi trweong anh hwi’mg dén
) lu’(mg mam, chiéu dai va khoi lu’O’ng qua thé; ham lwgng duwong glucose bd sung vao moi trwong nuoi cay thich
hop nhét 1a 30 g Lwong bt nhéng tim bd sung vao mdi truwong nudi cly 1a 2 g/blnh Néam C. militaris c6 thé sinh
truéng phat trién dugc trong dai pH tir 4 dén 8, pH thich hgp cho mdi truwomg nudi ciy 1a 6-7. O nhiét do cao trén
30°C, qua thé nAm khong thé hinh thanh, nhiét dd mdi trwdng nudi ciy thich hop nhit 1a 20-25°C. Cwong dd anh
sang moi tru’(‘mg nudi ciy thich hop nhit 13 500-700 lux. Cuong dd 4nh sing thf’lp lam giam kha nﬁng sinh truéong
va phit trién ciia cac chiing nim C. militaris. Thoi gian thu hoach thich hgp nhit Ia 65 ngay sau ciy gidng. Th0’1
gian thu hoach kéo dai sé khién ham lwgng cordycepin va adenosin trong qua thé ndm C. militaris giam xuong

Tir khéa: Cordyceps militaris, moi truong nudi cdy, qud thé.

Chi s6 phén logi: 1.6

o A A
Pat van de

Cordyceps 13 mot chi nam ky sinh trén siu non, siu
truong thanh hodc nhong ctia mot s6 loai con trung. Sau
non, nhong, sau truong thanh ctia mot s6 1oai con trung
nam dudi dat hodc ¢ trén mat dat bi ndm ky sinh. Cac
loai nAm nay st dung cac chat hitu co trong co thé con
tring lam thirc an, 1am cho con tring bi chét. Mua dong,
nhiét d6 va 4m d6 khong khi thap, ndm ky sinh & dang hé
soi. Pén mua heé, nhiét 46 va 4m d6 khong khi cao, ndm
chuyén sang giai doan sinh san hitu tinh, hinh thanh qua
thé. Loai nAm C. militaris phan bd & do cao 2.000-3.000 m
s0 v6i muc nu6e bien. Nam C. militaris ky sinh trén sau,
nhong cua nhiéu loai thudc bo Canh vay (Lepzdoptera)
Loai nay duoc tim thiy tai nhiéu quoc gia trén thé gidi nhu
Trung Quoc, Nhat Ban, Han Quoc, Thai Lan, Viét Nam.

Trén thé gidi, cac nghién ctru vé tac dung ctia Cordyceps
duoc cac nha khoa hoc ddc biét quan tam. Nhiéu nghién
ctru da duoc cong bd chimg minh Cordyceps c6 hoat tinh
khang oxy rat cao, khang ung thw, mot s virus, vi khuan
va ndm. Yu va cs (2006) di so sanh vé hiéu qua chong lai
qua trinh oxy hoéa giita C. militaris nudi ciy va C. sinensis
tu nhién. Két qua nghién ctu cho thdy, 6 C. militaris,
kha ning trc ché su oxy hoa & liposom cao hon nhung &

"Tac gia lién hé: Email: nmducl986@gmail.com
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protein thi thdp hon C. sinensis, ham luong polyphenolic
va cac hoat chét sinh hoc nhu cordycepin va adenosin
thi cao hon C. sinensis [1]. Jiang va cs (2011) da ching
minh rﬁng adenosin va 6,7,2’,4’,5’- pentamethoxyflavon
ly trich tir C. militaris c6 kha nang (rc ché HIV-1 protease
[2]. Nghién ctu cia Wu va cs (2011) da chi ra ty 1&
monosaccharid trong phan doan polysaccharid tinh sach
tir C. militaris nudi cdy gdm mannose:glucose:galactose
voi ty 1€ 1a 1,35:8,34:1,00. Phan doan nay cling cho hoat
tinh khang oxy hoa cao, diéu d6 co thé lién quan dén kha
nang chuyén electron hoic nhudng hydrogen [3]. So véi
thé gidi, cac nghién ctru vé tac dung cia nAm déng tring
ha thao C. militaris & Viét Nam chua dugc cong bd nhiéu.
Phan 16n nhimng gi ma cac nha nghién ciru Viét Nam c6
dugc vé ngudn duoc lidu quy hiém nay déu chi ding lai &
viéc phét hién cic chung ctia nam déng tring ha thio sin
c6 trong ty nhién. Theo nghién ctru cia Pai Duy Ban va
¢s (2009) thi nam dong trung ha thao 1a moét loai dugce lidu
quy hiém, c6 tac dung hd trg diéu tri cac bénh virus, ung
thu, HIV/AIDS, dai thao duong va suy giam tinh duc [4].
Poan Minh Quan va cs (2014) da tién hanh nghién ciru
tach chiét ergosterol va thir nghiém hoat tinh khang phan
bao cua cao ether dau hoa tir sinh khéi ndm Cordyceps
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Abstract:

Stromatal fruiting bodies of Cordyceps militaris were
successfully produced in rice. Brown rice increases
fresh fruit weight by 17.4-31.1% and was thus used
for the rest of the experiments. Glucose influenced the
number of shoots, length, and body weight; 30 g glu-
cose/bottle was the optimum content. Supplementation
of pupa at 2 g/bottle to the medium resulted in a slight-
ly enhanced production of fruiting bodies. C. militaris
can grow in the pH range from 4 to 8, and the suitable
pH for the culture medium was 6 to 7. At high tem-
peratures above 30°C, fruiting bodies can not form;
the optimum temperature was 20-25°C. The most suit-
able light intensity was 500-700 lux. Low light intensi-
ty reduces the growth of C. militaris. The best harvest
time was 65 days after transplanting. Long harvest
time will reduce cordycepin and adenosine levels.

Keywords: Cordyceps militaris, culture medium, fruiting
body.

Classification number: 1.6
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spp. tai Viét Nam, két qua cho thiy ergosterol dang tinh
thé va dang cao PE c6 kha ning wrc ché sy phan bao trén
dong té bao ung thu vit MCF-7 [5].

Vai ndm gan ddy, nho nhimg tién bo trong cong nghé
sinh hoc nudce ta di c6 thé nhan gidng va nuéi trong thanh
cong ndm C. militaris. Thanh tuu nay da gitp nudce ta gop
mat cung voi My, Nhat Ban, Han Qudc, Tmng Québc va
Thai Lan tr¢ thanh s6 it nudc c6 thé nuéi trong thanh cong
vi thude quy nay trong cong cudc tim kiém giai phap thay
thé cho nim dong tring ha thao tu nhién dang tré' nén can
kiét cling nhu dé dap tmg nhu cdu tiéu thy loai nAm nay
ngdy mot ting trén thé giéi. Vi myc dich chuyén giao
cong nghé cho ca nhan, td chitc ¢6 nhu ciu nhim dua loai
nam quy c6 chat luong dam bao t6i tay nguoi tiéu dung
v6i gia thanh phai ching, dong thoi ting thu nhap cho
ngudi san xudt, chiing t6i tién hanh nghién ctru dé chon ra
moi trudng nudi cdy va didu kién nudi cdy tdi wu cho ndm
C. militaris.

Vat liéu va phuong phap nghién ciu
Vit liéu nghién ciru
Ba chung nam C. militaris HQ, Ho, Q1 thudc bd chung

gidng ciia B mén K§ thuat di truyén, Vién Di truyén nong
nghiép.

Phwong phap nghién ciru

Gidng gbc nam C. militaris dugc luu giit va bao quan
& 4°C trén moi tru(‘mg PDA tai ph(‘)ng thi nghi€ém cta Bo
mon Ky thuat d1 tmyen Vién D1 truyen nong nghiép. M01
truong nhan giéng dich thé gdm 5 g pepton, 5 g cao nim
men, 0,1 gB,, 1 g MgSO,, OSgKHPO pH = 6,5. Dich
long nay du(yc nudi trong may lic véi toc do 120 vong/
phut, 6 25+1°C trong vong 5 ngay.

Méi trudong tao qua thé cho thi nghiém dau tién bao
gdm: 25 g gao va 50 ml dung dich dinh dudng (1 g/l
KH,PO,, 1 g/l MgSO,, 0,2 g/l B,, '1 g/l pepton, 50 g/l
khoai tay, 10% nuédc dura, pH = 7). Két qua thu dugc tir thi
nghiém trude s& duoc st dung cho cac thi nghiém ké tiép.
Tét ca duge cho vao binh tru 500 ml, bit nép nilon va duogc
khtr trung ¢ 121°C trong thoi gian 25 phut.

M&i binh méi truong duge cdy 2 ml gidng dich thé.
Giai doan wom soi ndm dugc nudi trong diéu kién tdi
hoan toan ¢ 20-22°C trong khoang 9-10 ngay, sau d6 dugc
chuyén sang diéu kién phong nudi trong & 24+1°C, cudng
d6 chiéu sang 500-1.000 lux, quang chu ky 12L/12D, d6
am 80-90% trong khoang 55-60 ngay.

Céc chi tiéu theo ddi bao gdm: Thoi gian hinh thanh
mam qua thé (ngay), dac dieém phat trién cia mam qua theé
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sau 20 ngay cdy gidng, TW: Tong khdi lugng (g/binh), LS:
Chiéu dai qua thé, FW: Khéi lugng qua thé (g/binh), ham
luong cordycepin (mg/g chit kho), ham lwong adenosin
(mg/g chat kho). Cordycepin va adenosin dwoc phan tich
bang phuong phap HPLC-PDA.

S liéu duge xur 1y bang phan mém Excel 2007.
Két qua va thao luan

Anh hwong cia méi trwong nudi cdy dén sinh truong,
phat trién, nang sudt nam C. militaris

Anh erO’ng cua co chdt nén dén sinh tru’ong, phat
trién, nang sudt nam C. militaris: Trong tu nhién, nim C.
militaris thuong ky sinh tren cac loai con tring. Dé glam
g1a thanh va chu dong nguon nguyén lidu trong san xuat,
rat nhiéu thi nghiém nu01 trong nam C. mzlztarzs tren moi
truong hiru co duoc tién hanh va may mén 1a ngii coe va
mét vai ngudn co chit hitu co khac da duoc chirng minh
1a thich hop dé nuéi trong C. militaris trong moi trudng
nhén tao. Tir nim 1941, Kobayasi da tién hanh thir nghiém
trong C. militaris trén co chat gao [6]. Tur d6 tré di, gao
tré thanh ngudn co chit chu yéu dé nuéi trdng C. militaris
trén moi treong nhan tao. Tuy nhién khong phai loai gao
nao ciing phi hop lam moéi truong nudi trong C. militaris.
Dé tim ra loai gao phil hop, chiing t6i tién hanh nubi trong
C. militaris trén loai gao phé bién tai Viét Nam, do 1a gao
Bic thom tring va gao Bic thom luc. Sau thoi gian 65
ngay tinh tir khi cdy gidng, cac binh ndm dugc thu hoach
va do dém cac chi tiéu. Két qua duoc trinh bay & bang 1.

Bang 1. Anh huéng ciia co chat nén dén qué thé nam C.
militaris 60 ngay sau cdy giong.

Chiing nim Cong thire TW (g/binh) LS (mm) FW (g/binh)

CTI (Gao Béc thom tring) 100,7 55,8 13,5

HQ CT2 (Gao Béc thom ltrc) 104,5 65,2 17,7
LSD, s 417 3,06 233

CTI (Gao Bic thom tring) 83,7 48,1 13,2

Ho CT2 (Gao Béc thom lirc) 88,3 53,9 15,5
LSD, 3,96 343 212

CTI (Gao Bic thom tring) 93,6 454 13,6

Q1 CT2 (Gao Béc thom lirc) 102,8 52,3 16,2
LSD 4,32 3,04 2,07

0,05

Két qua bang 1 cho thay, ¢ ca 3 chung nim, tit ca cac
chi tiéu theo ddi cua cong thirc st dung gao Bic thom
lirc déu cao hon so véi gao Bac thom trang. Theo két qua
nghién ctru cua Shrestha va cs (2012), 2 chi tiéu LS va
ning suat sinh hoc khi nuéi trong ndm C. militaris phu
thudc vao timg ching [7]. O cong thire sir dung Bic thom
trang lam co chit nén, chiéu dai qua thé cua chung HQ la
cao nhat (55,8 mm), ching Q1 1a thdp nhat (45,4 mm). O
cong thirc str dung gao Béc thom Itic, chiéu dai qua thé cua
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chung HQ cao nhét (65,2 mm), chung Q1 dat thap nhat
(52,3 mm).

Str dung gao Bic thom trang 1am co chit, khéi luong
qua thé tuoi thu dugc cua gidng Q1 cao nhét (13,6 g), cua
ching Ho 1a thap nhat (13,2 g). Trong khi d6 & cong thirc
su dung gao Bic thom ltre, khéi lugng qua thé tuoi cua
chung HQ 14 cao nhit (17,7 g), thap nhit van la chung Ho
(15,5 g).

Nhu vay, co thé nhan théy, su dung gao Bic thom lirc
lam co cht nén thu dugc khdi lwong qua thé tuoi cao hon
sir dung gao Bac thom tring 17,4-31,1% tuy timg chung
nam.

Anh hwéng cua ham lu"(mg du’cfng glucose dén sinh
tru'ong phat trién, ndng Suat nam C. militaris: Ngoai
ngudn carbon duge cung cap tir gao, ching toi tién hanh
bd sung thém dm‘mg glucose vao moi tm(‘mg nudi cay véi
ham luong tang dan tir 0 dén 50 g/l. Két qua thi nghlem
cho thiy, ham luong duong trong moi treong nudi cay
khong anh huong dén thoi gian hinh thanh ciing nhu dic
diém hinh thai va phat trién ciia mam qua thé nhung lai
anh huong dén s6 lugng mam qua thé ndm C. militaris
(bang 2).

Bang 2. Anh hudng cia ham lugng glucose dén sy hinh
thanh va phat trién clia mam qua thé.

Ch‘l’mg Céng thire t{;l::lg;la:n:l:;:; ) Iqun n‘lém Dic diém hinh thai va phat tnen mim
nam thé (ngay) qua thé/binh qui thé sau 25 ngay cdy gibng
CT3 (0 g, BC) 18,4 13,9 Dinh nhon, mau vang cam, phét trién nhanh
CT4 (10 g) 18,8 18,3 Dinh nhon, mau vang cam, phat trién nhanh
CT5 (20 g) 17,2 40,7 Dinh nhon, mau vang cam, phét trién nhanh
HQ CT6(30g) 17,0 53,6 Pinh nhon, mau vang cam, phat trién nhanh
CT7 (40 g) 17,4 52,7 Dinh nhon, mau vang cam, phat trién nhanh
CT8 (50 g) 18,4 50,8 Dinh nhon, mau vang cam, phat trién nhanh
LSD, s 1,73 9,78
CT3 (0 g, BC) 16,2 17,3 Dinh nhon, mau vang cam, phat trién nhanh
CT4 (10 g) 16,0 18,7 Pinh nhon, mau vang cam, phat trién nhanh
CT5 (20 g) 16,7 40,2 Pinh nhon, mau vang cam, phat trién nhanh
Ho CT6(30g) 16,3 52,5 Dinh nhon, mau vang cam, phat trién nhanh
CT7 (40 g) 16,5 53,8 Dinh nhon, mau vang cam, phat trién nhanh
CT8 (50 g) 16,1 54,7 Pinh nhon, mau vang cam, phat trién nhanh
LSD, 1,63 9,06
CT3 (0 g, BC) 16,4 15,6 Pinh nhon, mau vang cam, phat trién nhanh
CT4 (10 g) 16,1 16,7 Dinh nhon, mau vang cam, phat trién nhanh
CT5 (20 g) 16,5 252 Dinh nhon, mau vang cam, phat trién nhanh
Q1 CT6 (30 2) 16,6 50,5 Pinh nhon, mau vang cam, phat trién nhanh
CT7 (40 g) 16,4 498 Binh nhon, mau vang cam, phat trién nhanh
CT8 (50 g) 16,4 46,7 Dinh nhon, mau vang cam, phat trién nhanh
LSD 135 9,24

0,05

Két qua bang 2 cho thiy, s6 luong mam qua thé & 2
cong thirc khong bo sung duong va bo sung 10 g duong
khong c6 su khac bi¢t dang ké. B6 sung 20 g duong, so



lugng mam qua thé tang 1én 16 rét. Khi lugng dudng bd
sung tang 1én dén 30 g, s6 lwong mam qua thé ting 1én gip
hon 2 1an so v6i cong thirc ddi chimg. Tuy nhién khi tiép
tuc tang luong dudng, s mam qua thé khong tiép tuc ting.

Anh huong ciia ham luong duong glucose dén qua thé
nam C. militaris dugc thé hién & bang 3.

Bang 3. Anh huéng cia ham IUGng glucose dén qua thé
nam C. militaris sau 60 ngay cdy giong.

Khoa hoc Tu nhién n—

Anh huong cia ham heong bot nhéng dén sinh trueong,
phat trién, nang sudt ndm C. militaris: Trong tu nhién,
nam C. militaris ky sinh trén con tring, do vy nhu cu
vé dam ty nhién cua chung cling kha cao. Chinh vi vay,
ching t6i tién hanh bd sung thém bot nhong tam dé tdi
uu hda méi trudng nudi cay. Bot nhong tam duge bd sung
vao moi truong theo cac muc 1, 2 va 3 g/binh. Két qua thi
nghiém duoc thé hién ¢ bang 4.

Bang 4. Anh hudng ctia ham lugng bot nhong tam dén qua

Chingnim  Congthic  TW (g/binh) LS (mm) FW (g/binh) thé nam C. militaris sau 60 ngay cay giong.
T3 (0 g B 116,2 1 17,2 :
C130eP0O) 6. 6, 7 Chiing nam Coéng thie  TW (g/binh) LS (mm)  FW (g/binh)
CT4 (10 g) 116,7 65,7 17,8
CT9 (0 g) 1173 74,6 22,6
CT5 (20 g) 117.3 70,4 18,5
- CT6 G0 g) ey 5 o CTI10 (1 g) 117,9 75,7 229
CT7 (40 9) 178 756 2.8 HQ CTI1 (2 g) 1182 78,9 26,7
CT8 (50 g) 118,0 75,8 22,8 CTI2(3 g) 118,2 79,0 26,5
LSD, . 3,07 312 3,16 LSD, 2,98 3,26 215
CT3 (0 g BC) 105,1 47,6 158 CT9 (0 g) 97,5 55,8 21,1
CT4 (10 g) 1053 48,0 16,3 CTI0(1 g) 97.9 56,0 214
CT5209) 107.7 508 18,6 Ho CTI1 (2 g) 100,7 59,9 239
Ho CT6 (30 ) 108,2 55,4 21,8
CTI2(3 g) 101,2 60,1 24,0
CT7 (40 g) 108,1 55,6 225
LSD, 2,98 3,42 2,07
CT8 (50 g) 108,4 55,0 22,7 o
Lsp,,, 312 301 312 CT9 (0 g) 1143 63,3 225
CT3 (0 gPC) 111,7 52,1 16,0 CT10 (1 g) 116,9 63,9 23,0
CT4 (10 ) 113,6 52,7 16,4 Ql CTI1 2 g) 117,8 72,5 25,6
CT5 (20 g) 114,2 56,3 20,1 CTI2(3 g) 117,5 72,7 25,8
1 CT6 (30 115,8 63,9 23,9
Q (0g) LSD,, 2,98 345 222
CT7 (40 g) 115,8 64,1 239
CT8 (50 116,1 64,4 245 I z 12 NPT
©0) K&t qua bang 4 cho thay, khi b6 sung vao mdi truong
LSD, 3,16 3,33 3,04

0,05

Két qua bang 3 cho thay, o ca 3 ching nim, ham lugng
duong glucose khong anh hudng dén TW thu duoc nhung
lai anh huong dén chiéu dai va khéi lugng ciia qua thé.
Dbi véi ca 3 chung HQ, Ho va QI, khi ting luong duong
bd sung, chiéu dai qua thé sé ting 1én. O mirc y nghia 5%,
chiéu dai qua thé & 3 cong thirc 6, 7 va 8 (bd sung 30, 40
va 50 g dudng) khong sai khac. Tuong tu, khdi lwong qua
thé nim ciing tang cung voi lugng du'orng bd sung vao mdi
truong nudi cdy. Khéi lugng qua thé ¢ 3 cong thiic 6, 7 va
8 cling khong c6 su khac biét.

Nhu vy, ¢6 thé nhan thdy ham luong dudng glucose
trong moi trudng anh huéng dén s lwong mam, chiéu dai
va khoi lugng qua thé nam C. militaris. Him lugng dudng
glucose b sung vao mdi trudng nudi ciy thich hop nhat
la30g.

TAP CHI
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1 g bot nhong tam/binh, két qua quan sat sau 60 ngay ciy
gidng cho thiy cac chi tiéu theo ddi khong co sy khac biét
so v6i d6i chimg. Khi lugng bot nhong tim ting 1én 2 g/
binh quan sat thay chiéu dai va khdi luong qua thé c6 su
thay doi 16 rét & ca 3 chung ndm. Tuy nhién, khi tiép tuc
tang luong bot nhong tam 1én 3 g thi cac chi tiéu theo doi
thay d6i khong dang ké. Nhu vy, c6 thé nhan thay mirc bo
sung 2 g bot nhong tim/binh 13 hiéu qua nhat.

Anh huong cia pH méi truong nudi cdy dén sinh
tru’(}ng phat trién, nang suat nam C. militaris: pH 1a mot
yeu t quan trong lién quan dén sinh tmong, phat trién cua
nam vi n6 anh huéng dén kha ning hap thu dinh dudng
cling nhu hoat tinh cua cac enzym trong nam Dé tim ra pH
moi trudng thich hop nhat cho 3 chung nim C. militaris,
ching t6i tién hanh 1am thi nghiém véi cac cong thirc moi
truong c6 pH tir 4 dén 8. Két qua thi nghiém duogc thé hién
¢ bang 5.



s Khoa hoc Tu nhién

Bang 5. Anh hudng cia pH dén qua thé nam C. militaris
sau 60 ngay cay giong.

Bang 6. Anh huéng ctia nhiét do méi trudng dén sy hinh
thanh va phat trién ciia mam qua thé nim C. militaris.

- A A 3 5 +
Chiing nam Cong thire TW (g/binh) LS (mm) FW (g/binh) o Thoi gian lnnh S 5 lugng -~ ) .
ang Cong thirc thénh mim mim qua thé/ Rie dlgm h:inh db véiphé’t trl.e:n mam
CT13 (pH =4) 100,3 342 10,3 L qui thé (ngay) binh qué the sau 25 ngay cay giong
CT14 (pH =5) 102,6 60.8 18,5 CTI (15°C) 19,1 3g7  Dinhnhon, mu vang cam, phét trién
Dinh nh au va hat trié
9 CT15 (pH = 6) 115,8 78,5 26,6 CT19 (20°C) 18,9 46,6 nk;Znhn on, mau vang cam, phat trién
H = R PONT
o Dinh nhon, mau vang cam, phat trién
CT16 (pH="7) 116,6 79,0 27,1 HO CT20 (25°C) 19,0 50,4 it u vang P!
" Dinh nhon, mau tring, khong phat trién
CT17 (pH=38) 98,7 2,1 134 Cu2il EE) 1 203 thanh qué thé
CT22 (35°C) Khoéng hinh thanh mam qua thé
LSD, s 2,87 515 248
LSD, 1,12 5,34
CT13 (pH=4) 97,2 26,8 11,7 CTI18 (15°C) 17.4 28.9 Pinh nhon, mau vang cam, phat trién
’ > nhanh
CT14 (pH=5) 100,3 46,7 184 CT19 (20°C) 17.6 40.7 Pinh nhon, mau vang cam, phat trién
> > nhanh
CT15 (pH = 6) 102,4 54,3 224 CT20 (25°C) 175 442 Pinh nhon, mau vang cam, phat trién
Ho Ho ¢ 7 > nhanh
CT16 (pH="7) 101,8 59,6 23,6 CT21 (30°C) 183 16.6 Binh ti, mau vang cam, khong phat trién
i i thanh qua thé
CT17 (pH = 8) 95,3 323 10,8 CT22 (35°C) Khéng hinh thanh mam qua thé
LSD, s 341 5,62 3,78 LSD, s L 52
Dinh nhon, mau vang cam, phat trién
CTI18 (15°C 17,5 22,7
CT13 (pH =4) 100,1 32,6 12,1 aso nhanh .
CT19 (20°C) 172 35 Dinh nhon, mau vang nhat, phat trién
CT14 (pH = 5) 102,3 46,1 18,6 ’ ’ nhanh )
CT20 (25°C) 17.8 521 Dinh nhon, mau vang cam, phat trién
CTI15 (pH=6) 116,5 69,3 24,9 Ql il -
Q1 CT21 (30°C) 18.1 264 Dinh ti, mau vang nhat, khong phat trien
CT16 (pH=7) 1172 70,5 253 thanh quathe
CT22 (35°C) Khoéng hinh thanh mam qua thé
CT17 (pH=8) 102,4 32,7 11,0 LSD,,s 1,04 518
LSD, 313 6,32 4,88

0,05

Két qua bang 5 cho thdy, ca 3 chung ndm C. militaris
dugc nghién ciru déu c6 thé sinh trudng, phat trién trén pH
moi truong tir 4 dén 8. Tuy nhién, chidu dai va khéi luong
qua thé dat cao nhit ¢ pH = 6-7. Pbi v6i 2 ching nAm HQ
va QI, chiéu dai qua thé & 2 cong thirc c6 pH = 6-7 chi
khac nhau rat it, 1an luot 1a 78,5-79,0 va 69,3-70,5 mm.
bdi véi chung Ho, chiéu dai qua thé 16n nhét dat duoc &
cong thirc c6 pH = 7 1a 59,6 mm. Chiéu dai qua thé thap
nhit & cong thirc c6 pH = 4 (HQ: 34,2 mm; Ho: 26,8 mm;
Q1: 32,6 mm). Nhu vay, c6 thé két luan pH moi truong
nudi ciy thich hop tao qua thé ndm 1a 6-7.

Anh huéng cia diéu kién nudi cdy den sinh truong,
phat trién, nang sudt ndm C. militaris

Anh hudng cia nhiét do dén sinh truong, phdt trién,
nang sudt nam C. militaris: Nhiét 46 dugc xéac dinh 1a mot
yéu t6 quan trong trong viéc kich thich hinh thanh qua
thé ciing nhu hinh dang, chiéu dai va niang suit qua thé.
bé xéc dinh sy anh hudng ctua nhiét do phong nudi téi su
hinh thanh va phat trién qua thé, ching t6i thiét 1ap 5 cong
thirc nhiét do nuéi nam khac nhau tir 15 dén 35°C. Nam
trai qua giai doan wom soi s€ dugc dua vao cac diéu kién
nhiét d6 nudi khac nhau, do 4m 80%, cuong do chiéu sang
500-1.000 lux, quang chu ky 12L./12D.

TAP CHI
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Két qua bang 6 cho thiy, ¢ nhiét d6 35°C, ca 3 ching
nam déu khong hinh thanh mam qua thé. O nhiét d6 30°C,
mam qua thé dugc hinh thanh nhung hinh dang mam qua
thé x4u, dinh ti, khong phat trién thanh qua thé. S6 lugng
mam qua thé ting dan & nhiét do 15-25°C. S6 lugng mam
quéa thé thip nhat & nhiét d6 15°C (trung binh HQ: 38,7
mam, Ho: 28,9 mam, Ql: 22,7 mérn), cao nhit & nhiét
d6 25°C (HQ: 50,4 mam, Ho: 44,2 mam, Q1: 52,1 mam)
(hinh 1).

CTI18 (15°C) CT19 (20°C) CT21 (30°C) CT22 (35°C)

CT20 (25°C)

Hinh 1. Anh huéng cta nhiét do phong nuéi dén sy hinh
thanh va phat trién cia mam qua thé nam C. militaris sau
25 ngay cay giong.
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Anh huéng cua nhiét do phong nudi ciy dén qua thé
nam C. militaris dugc thé hién & bang 7.

Bang 7. Anh huéng ctia nhiét do nudi cdy dén qua thé
nam C. militaris sau 60 ngay ciy giong.

Khoa hoc Tu nhién n—

Nam trai qua giai doan vom soi s€ dugc dua vao cac diéu
kién chiéu sang khac nhau, nhi¢t d§ 20-25°C, do am 90%,
quang chu ky 12L/12D. Két qua nghién ciru dugc trinh
bay ¢ bang 8.

Bang 8. Anh huéng ctia cudng do anh sang dén qua thé

Chiing nim Cong thire TW (g/binh) LS (mm) FW (g/binh) » ili . N » o
ST o = B nam C. militaris sau 60 ngay cay giong.
o A
CT19 (20°C) 1143 80.3 30,1 Chineiut Cong thire TW (gbinh) LS (mm)  FW (g/binh)
- CT20 (25°C) 115,9 80,1 29% CT23 (300 lux) 9.8 50,4 14,8
C2 @) oz w W CT24 (500 lux) 1123 793 28,1
CT2E50) CT25 (700 lux) 1142 79,7 284
HQ
L8D; s it Sl 427 CT26 (900 lux) 102,1 61,1 245
i k) i (L2 o CT27 (1.100 lux) 98,1 557 213
CT19 (20:C 102,3 60,0 25,5
L0 g : : LD, , 3,27 4,26 3,05
CT20 (25°C) 103,1 60,1 244
Ho CT23 (300 lux) 98,9 403 17,7
CT21 (30°C) 9.5 0 0
CT24 (500 lux) 100,3 60,3 2.5
CT22 (35°C)
CT25 (700 lux) 102,1 60,6 24,1
LSD; 5 311 517 3,64 Ho
i CT26 (900 lux) 99,5 572 23,9
CTI8 (15°C) 102,2 73,0 203
CT27 (1.100 lux) 95,7 497 2.5
CTI9 (20°C) 1104 72,4 265
LSD,,, 3,15 411 3,55
CT20 (25°C) 11,1 72,6 27,0 &
Ql CT23 (300 lux) 922 43,0 153
CT21 (30°C) 103,7 0 0
CT24 (500 lux) 11,3 69,4 245
CT22 (35°C)
CT25 (700 lux) 11,1 70,6 26,1
LSD, ., 352 424 345 Q
CT26 (900 lux) 102,9 65,7 247
Két qua bang 7 cho thay, ¢ nhiét d6 15°C, qua thé dat CT27 (1100 lux) 100,5 58,4 204
chiéu dai l6n nhat nhung khoi lugng qua thé khong cao LSD, 315 427 3,05

bang nudi & nhiét d6 20-25°C. O nhiét ¢ 20-25°C, chiéu
dai ciing nhu khéi luong qua thé khong co su sai khac ¢
mirc ¥ nghia 5%. Pdi voi ching HQ, chiéu dai qua thé &
15°C 14 90,4 mm; & 20-25°C 1a 80,1-80,3 mm. Di véi
chung Ho, chiéu dai qua thé & 15°C 1a 70,3 mm; & 20-25°C
1a 60,0-60,1 mm. Déi voi chung Q1, chiéu dai qua thé ¢
cac nhiét do khac nhau khong c6 su chénh I¢ch dang ké.

Khéi luong qua thé ciia 2 ching ndm HQ va Ho déu
dat thap nhit ¢ 15°C (HQ: 24,8 g; Ho: 20,7 g) va cao nhat
¢ 20°C (HQ: 30,1 g; Ho: 25,5 g). DBbi véi chung Q1, khdi
lwong qua thé thip nhit & 15°C (20,3 g) va cao nhét & 25°C
(27,0 g). Khdi lwong qua thé ¢ nhiét o 20-25°C khong co
su sai khac & mtrc y nghia 5%.

Nhu vay, nhiét d6 nudi cdy thich hgp nhat ctia nam C.
militaris 1a 20-25°C.

Anh hwong cia cwong dé dnh sang dén sinh trieong,
phat trién, ning sudt nam C. militaris: Anh sang 1a mot
yéu t6 quan trong anh hudng t6i sy hinh thanh va phat
trién qua thé nim C. militaris. Dé xac dinh su anh hudong
clia cuong do chiéu sang ti viéc hinh thanh va phat trién
qua thé, chung toi thiét 1ap 5 cong thic chiéu sang véi
cuong do khac nhau 1a: 300, 500, 700, 900 va 1.100 lux.

TAP CHI
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0.05

Két qua bang 8 cho thdy, & ca 5 cuong do anh sang,
qua thé ndm déu duoc hinh thanh. Cudng d¢ anh sang anh
huong dén ca TW, LS va FW cua ca 3 ching ndm nghién
ctru. Két qua thi nghiém ciing chi ra rang, cuong do anh
sang tir 500 dén 700 lux thich hop cho sinh truéng, phat
trién ciia ndm C. militaris.

Dbi v6i chiung HQ, chiéu dai ciing nhu khi lugng qua
thé & cac cong thitrc c6 su chénh 1&ch 16 rét, hai cong thire
500 va 700 lux vuot troi hon hin cc cong thirc con lai:
Chiéu dai qua thé & 500-700 lux dat hon 79 mm trong khi
cac cong thirc con lai chi dat 50-61 mm; khéi lwong qua
thé & 2 cong thirc nay ciing dat trén 28 g. Khéi luong qua
thé thdp nhit & cong thire 300 lux (14,8 g).

béi voi 2 chung nam con lai, chiéu dai cling nhu FW
clia cac cong thirc cling c6 su chénh 1éch. Chiéu dai ciing
nhu khéi lvong qua thé thip nhit ¢ cong thirc 300 lux (Ho:
40,3 mmva 17,7 g; Q1: 43,0 mm va 15,3 g), cao nhét van
& 2 cong thire 500-700 lux.

Nhu vay, cuong do anh sang tdi wu trong diéu kién moi
treong nudi cay nam C. militaris 1a 500-700 lux.

1n
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Anh hwéng ciia thoi gian thu hoach dén néng sudt va
chat lwong nam C. militaris

Thoi gian thu hoach c6 anh huéng dén ning sudt va
chét luong qua thé. Qua thé thu hoach dung thoi gian sé
cho chat lugng t6t, ham lugng hoat chét cao. Néu thu
hoach non, qua thé chua phat trién hét, ham luwgong hoat
chat trong qua thé chua tich lily dwoc nhiéu, dan dén ca
nang suét va chat lugng déu khong cao. Néu thu hoach qua
gia, qua thé ndm s& mat nudc, tré nén xu xi, So1 nam thu
duogc khong dep, niang suit qua thé ciing giam di.

Anh huong cia thoi gian thu hoach dén ning sudt va
ham luong hoat chét trong qua thé duoc thé hién & bang 9.

Bang 9. Anh hudng ctia thdi gian thu hoach dén khdi
lugng, ham lugng hoat chat adenosin va cordycepin trong
qua thé nam C. militaris.

Chiing ném Céng thire FW (g/binh) A("r:g;’gs)i“ C°{"‘:§3’i“
CT 28 (55 ngdy) 268 0.80 8.1
CT 29 (65 ngay) 203 0.64 116
HQ CT 30 (75 ngay) 28,7 0.36 9,5
LSD, , 2,23
CT 28 (55 ngay) 24,4 0.84 %
CT 29 (65 ngay) 26.1 0.68 10,1
Ho CT 30 (75 ngay) 255 0.53 83
LSD, 2,75
CT 28 (55 ngay) 269 0.96 8.0
CT 29 (65 ngay) 286 0,77 106
Ql CT 30 (75 ngdy) 283 0,53 8.4
LSD 2,51

0,05

Két qua bang 9 cho thay, ham luong cordycepin trong
qua thé cao nhat khi thoi gian thu hoach 1 65 ngay. Ham
luong cordycepin cua chung HQ tang tir 8,1 (55 ngay) lén
11,6 mg/g (65 ngay), sau d6 lai giam xudng 9,5 mg/g (75
ngay). Ham lugng cordycepin cua chung Ho tang tur 7,7
(55 ngay) 1én 10,1 mg/g (65 ngdy), sau do lai giam xudng
8,3 mg/g (75 ngay). O ching Q1, ham luong cordycepin
tang tur 8,0 (55 ngay) 1én 10,6 mg/g (65 ngay), sau do lai
giam xudng 8,4 mg/g (75 ngay).

Khac voéi cordycepin, ham Iwgng adenosin trong qua
thé ndm giam dan theo thoi gian thu hoach. Thoi gian thu
hoach ndm cang dai thi ham lugng adenosin trong qua thé
cang giam.

Qua thi nghiém c6 thé thdy, thoi diém thu hoach qua
thé nAm C. militaris t6t nhit 1a 65 ngay sau cy.

Str dung gao Bic thom ltrc lam co chit nén thu dugc
sinh khéi quéa thé cao hon str dung gao Bic thom tring

TAP CHI
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17,4-31,1% tuy timg ching nam.

Ham lugng duodng glucose trong moi trudng anh huong
dén sb luong mam, chidu dai va khdi luong qua thé ndm
C. militaris. Ham lugng duong glucose bd sung vao moi
trudng nudi cdy thich hop nhit 1a 30 g.

Luong bot nhong tim bd sung vao mdi trudng nudi cay
la 2 g/binh. Khi lugng nhong tdng 1én 2 g/binh quan sat
thdy chiéu dai va khéi luong qua thé c6 su thay doi rd rét
& ca 3 chung nAm. Tuy nhién khi tiép tuc ting lugng nhong
1én 3 g thi cac chi tiéu theo ddi thay doi khong déng ké.

Nam C. militaris c6 thé sinh truéng, phét trién duoc
trong dai pH tir 4 d&én 8. Tuy nhién pH thich hop cho méi
truong nudi cdy 1a 6-7, cho chidu dai va khéi luong qua
thé nim cao nhat & ca 3 ching nim.

Nhiét d6 méi trudong nudi cdy thich hop nhét 1a 20-
25°C. O nhiét d6 cao trén 30°C, qua thé nam khong thé
hinh thanh. Chiéu dai cta qua thé nAm dat cao nhéat & 15°C,
con khdi luong qua thé dat cao nhat & nhiét d6 20-25°C.

Cuong d anh sang anh huong dén ca tong trong lugng,
chidu dai qua thé va khéi lwong qua thé cua ca ba ching
nam nghién ctru. Cudng do anh sang moi truong nudi ciy
thich hop nhat 1a 500-700 lux. Cuong dé 4nh sang thip
lam giam kha ning sinh truong va phat trién ciia cac chiing
nam C. militaris.

Thoi gian thu hoach thich hop nhit 1a 65 ngay sau ciy
gidng. Thoi gian thu hoach kéo dai s& khién ham lugng
cordycepin va adenosin trong qua thé ndm C. militaris
giam xudng.
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Khoa hoc Ky thuat va Céng nghé n—

Nghién ctru thye nghiém kha nang chong choc thung cua san phang
bé tong cot thép dwoc gia cuong boi cot si kim loai vo dinh hinh

Ding Cong Thuat", Pinh Ngoc Hieu', Trwong Gia Toai’
!Khoa Xdy ding Dén dung va Cong nghiép, Trieong Pai hoc Bach khoa - Pai hoc Pa Nang
’Khoa Xay dung, Truong Pai hoc Kiéen triic TP Ho Chi Minh

Ngay nhan bai 20/3/2017; ngay chuyén phan bién 7/4/2017; ngay nhan phan bién 28/5/2017; ngay chap nhan dang 31/5/2017

Tom tiit:

Nghién ctru nay nhim khio sat bang thwe nghiém kha ning chéng choc thiing ciia san phing bé tong cdt thép
khong dw ng lwe khi dwoc gia cwdng boi cot soi kim loai vo dinh hinh. Két qua thi nghiém dworc so sanh véi cac
giai phap khac ciing dwoc sir dung dé gia cwong tai lién két cot - san nhu thép dai va bulong chiu cat. Két qua thi
nghiém cho thiy viéc sir dung c6t s¢i kim loai vé dinh hinh trong bé tong lam ting kha ning chéng choc thiing
va trng xir chuyén vi ciia san so v6i giai phap sir dung thép dai chiu cit va bulong chiu cit.

Tir khéa: Choc thiing, cot si kim logi vé dinh hinh, san phdng bé tong cot thép, thi nghiém sin phéng.
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shear capacity of flat slab reinforced
with amorphous steel fibers
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Abstract:

This experimental study has been carried out to
investigate the punching shear capacity of flat concrete
slabs reinforced by amorphous steel fibers (ASFs). The
experimental results were compared to those of the
different reinforcing solutions applied at the column-
slab connection region using stirrups and stud rails.
The test results have shown that the use of ASFs in
concrete could improve significantly the punching
shear capacity of the flat slab as well as the deflection
of the slabs subjected under the testing load compared
to the using of the stirrups or stud rails.

Keywords: Amorphous steel fibers, flat concrete slab, flat
slab experiment, punching shear capacity.
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Gidi thieu

Két cau san phang hién dang dugc s dung rong rai
trong cac cong trinh xdy dung bé téng cdt thép trong nude
va trén thé gii. Uu diém cta hé san phang 1a ban san duoc
ké truc tiép 1én dau cot cho phép ting twong ddi chidu cao
thong tang, tao dugc do phang khong gian tran dep, thi
cong nhanh, su dung khong glan linh hoat. Tuy nhlen su
két hop momen u6n va luc cit 16n tai vi tri mdi ndi gitra
cOt va san sé gay ra pha hoai dot ngdt tai vi tri nay. Hon
nita, sy pha hoai tai cac vi tri nay s& dan dén su suy giam
dang ké kha ning chdng tai trong ding cua lién két cot
- san va dan dn sy sup dd cua toan hé két cdu (theo cac
nghién ctu cua Graf va Mehrain [1]; Hatcher va cong su
[2]). Vi vay, tai cac vi tri mbi ndi cot - san can dugc gia
cuong dé dam bao kha nang chiu cat va kha nang chuyén
vi (do déo).

Mot sé nghién ctru thuc nghiém ¢ nude ngoai [3, 4] da
chi ra rang, kha nang chong choc thung ta1 vi tri lién két
cOt - san cua két céu san phang bé tong cdt thép phu thudc
vao nhiéu yéu t6 nhu chiéu day san, cuong do cua cdt thép
chiu udn, cudng do bé tong, kich thude cot. Tir do, mot sd
nghién ctru sau nay da phat trién cac chi tiét thép dé gia
cuong tai vi tri mil cot dé lam tang kha ning chong choc
thing tai vi tri ndy, nhu thép chiu cét dang bulong (head-
studs) [5], tim carbon (shear CFRP sheets) [6], ot thép
ngang chiu cit [7], cdt soi thép truyén thong (steel ﬁbers)
[8 9]. O Viét Nam, nghién ctru ly thuyet va md phong so
vé g xir choc thung cta két ciu san phing da duoc thuc
hién, nhung céc s6 liéu thuc nghiém vé van dé nay con rat
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han ché [10-12].

Hién nay, bt soi kim loai vo dinh hinh (Amorphous
steel fibers) la mot loai cdt soi phan tan maéi dugc ché tao
v6i cong nghé hoan toan khac so vai cbt sgi thép truyén
thong. Loai c6t sgi nay co cudong d chiu kéo va kha ning
chéng dn mon cao hon cdt soi thép, mém, d& udn, kha
nang phan tan cao trong bé tong, va dac biét la khong bi
hién tuong an mon kim loai. O nudc ngoai, mot sé nghién
ctru da sir loai ¢t soi nay dé tang kha ning kiém soat vét
nirt ciia ciu kién bé tong cdt thép trong qué trinh co ngét
hay qué trinh chiu tai trong [13, 14]. Tuy nhién, & Viét
Nam, céc nghién ctru cling nhu Gmg dung loai cbt soi nay
vao cac két cAu cong trinh xay dung van chua duoc khao
sat.

Trong nghién ciru nay, kha ning chéng choc thung cia
san phing bé tong cbt soi vo dinh hinh khéng du Gmg luc
dugc nghién ctru bang thuc nghiém va so sanh véi cac
phuong phép truyén thong khac nhu sir dung cdt thép dai
chiu cit va bulong chiu cét. Trén co sé do, tinh hiéu qua
cua mau khi str dung ¢6t soi vo dinh hinh duoc so sanh véi
mau sir dung cac phuong phap khac dua trén hai chi tiéu:
Cuong d6 va kha nang chuyén vi tai lién két cot - san.

Mo ta thi nghiém

Vit liéu

Trong nghién ciru nay, bé tong voi cuong d6 nén mau
tiéu chuan kich thudc hinh try tron 100x200 mm & 28 ngay
tudi 1a 24 MPa, dugc xac dinh theo tiéu chudn ASTM C39/
C39M [15]. C6t thép co go v6i 3 loai dudng kinh @10,
D13 va @24 dugce st dung lam cbt thép doc chiu luc trong
mau thi nghiém. Cuong do chiu kéo & gidi han chay dugc
xé4c dinh theo tiéu chudn ASTM E8/E8M [16] lan luot 1a
455,430 va 465 MPa. Bulong chiu cit dung trong mu thi
nghiém c6 dudng kinh @10, chicu dai 85 mm, cudng do
chiu kéo ¢ gidi han chay 1a 400 MPa.

Cot soi thép vo dinh hinh (ASFs) duoc sir dung trong
nghién ciru 1a mot loai ¢t soi méi, ¢6 dang thang, duoc
phat trién boi Cong ty POSCO - Han Quéc (http://www.
posco.com/) (hinh 1a). Uu diém cta loai cbt soi nay 1a qua
trinh san xuét tiét kiém nang luong va giam khi thai Co,
(it hon 20% so véi cdt soi thép truyén thdng), mong, dé
udn, trong lugng riéng nhe, cuong do chiu kéo cao hon so
v6i ot soi thép truyén théng va dic biét 1a khong co hién
tuong an mon kim loai. Hon nita, bé mit cua phﬁn tr soi
nhdm, c6 kha nang lam tang luc bam dinh gitra bé tong va
¢6t soi (hinh 1b).
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a. Hinh dang c6t sgi kim loai
vo dinh hinh
Hinh 1. Cé6t sgi kim loai vo dinh hinh st dung trong thi
nghiém.

b. Hinh anh khi quét duoi
kinh hién vi dién t&

ASFs ¢0 trong lugng riéng la 7200 kg/m?, cuong do
chiu kéo 1a 1400 MPa va modul dan hoi 1a 14x10* MPa.
Trong khi d0, cbt soi thép truyén théng c6 dang moc & 2
dau, trong lugng riéng 1a 7850 kg/m?, cudng d6 chiu kéo
1a 1100 MPa va modul dan hdi 1a 20x10* MPa. Hinh 2 so
sanh kich thudc hinh hoc cua cbt soi kim loai vo dinh hinh
va cbt soi thép truyén thong.

Chiéu day: 500 prm
0.5 mma=

a. Cot sgi kim loai vo dinh hinh b, Cét sgi thép truyén théng

Chigu day: 29 um S i

Hinh 2. So sanh kich thuéc hinh hoc ctia cét sgi kim loai
vo dinh hinh va cét sgi thép truyén théng.

Mau thi nghiém

Trong nghién ctru ndy, c6 4 mau dugc thi nghiém, bao
gdm mau tiéu chuin (TC), mau dugc gia cuong boi bulong
chiu cit ¢ dau cot (BL), mau dugc gia cudng boi thép dai
chiu cit & dau cot (TP), va mau str dung bé tong cbt soi
thép vo dinh hinh (ASFs). Tét ca cic mau thi nghiém déu
c6 kich thude 1800x1800 mm, chiéu day san 1a 120 mm.
Trong san, cbt thép doc chiu lyc @13 dugce st dung. Cot
dugc thiét ké 1am viéc trong giai doan dan hoi, véi kich
thudc tiét dién 1a 200x200 mm va cdt thép doc chiu luc la
4024.

Theo khuyén cdo tir nha san xuat, ham luong ASFs hop
ly trong hdn hop bé tong ding trong cac két cau cong trinh
tr 0,6-0,8%. Vi vay, trong thi nghiém nay, nhom nghién
ctru lya chon ham luong cdt soi vo dinh hinh duge tron
tryc tiép vao hon hop bé tong v6i ham luong 13 0,8%. Kich
thude hinh hoc va ciu tao cdt thép clia cac mau thi nghiém
duogc trinh bay trong hinh 3. Trong nghién ctru nay, bé
tong bt soi kim loai vo dinh hinh dugc st dung cho toan
bo tAm san.
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tuong tng 29 va 72% so voi mau TC, déng thoi, duong
cong lyc - bién dang sut giam mét cach tur tir sau khi dat
gié tri lyc 16n nhat. Piéu nay ching t6 cbt soi kim loai vo
dinh hinh sir dung trong hon hop bé tong lam ting kha
niang chdng choc thing va kha nang chuyén vi ciia mau thi
nghiém. Pong thoi, ching c¢6 kha ning kiém soat cac vét
nut sau khi dat dén trang thai gidi han chiu lyc, gitup cho
L ; cac két cau khong bi pha hoai mdt cach dot ngot, tuong tu
Mau thi nghién : nhu cdt soi thép truyén thong [17].

o>Thiet bi do chuyen vi

300
e—> Dam d& 250 -
% 200 /\
: 150 ::
a. Hinh anh hé théng thi nghiém. 100 {4 e EE
S =" 50 | | ™
| 0 : ‘ ‘
__________________________ ] 0 10 20 30 40

w (mm)

Hinh 5. Quan hé lyc - chuyén vi.

Thiét bi truyén
démg birg thiy Ipe

Ddc diém phad hogi mau

Trong nghién ctru ndy, cic mau thi nghiém dugc ké tu
do Ién cac goi tya dat ¢ 4 canh cia mau thi nghiém. Vi vay,
phan dién tich san xung quanh c6t sé chiu tac dung cua luc

Dim g \ | L!LDﬂrl“' o choc thing ciing nhu moment ubn 16n nhét. Trong tat ca
PETES L cac mau thi nghiém, cac vét nirt dau tién dugce hinh thanh
I — oo — — trong vung chiu kéo cua tiét dién san gan vi tri cot, sau do
= A A | e X . o
' ' bé rong va dién tich vung nirt tang dan cung véi sy tang
b. Cau tao hé thong thi nghiém. cua tai trong (hinh 6).

Hinh 4. Hé thong thi nghiém.
Két qua thi nghiém va phan tich
Két qua dwong cong luc - chuyén vi

Két qua duong cong luc (P) - chuyén vi (w) cia cac \ ;
mau thi nghiém dugc trinh bay ¢ hinh 5. Ta c6 thé thay : AR Vo
rang, 6 mau tiéu chuan (TC), sau khi dat gia tri lyc lon Dién tich nit: 0,56 m? ién tich :‘1i’r‘t':'.0,92 by
nhat (214,8 kN), dudong cong luc - chuyén vi sut giam - :
mot cach dot ngot. Mau duge gia cuong bdi thép dai (TD)
cling thé hién mot ng XU twong tu mau TC, tuy nhién
kha ning chiu luc (258,8 kN) cao hon so véi mau TC 1a
20,5%. Mau duoc gia cudng bai bulong chiu cit cho kha
nang chiu lyc cao hon chi khoang 4,6%, tuy nhién kha
nang chuyén vi cao hon 30,9%, va sau khi dat gia tri luc
16n nhit, duong cong luc - chuyén vi sut giam mot cach tir
tir. DSi véi mau thi nghiém st dung c¢dt soi vo dinh hinh
v6i ham luong 0,8% (ASFs), gia tri lyc va chuyén vi 16n : :
nhét trong ting dat 277,3 kN va 29,49 mm, tirc 1a cao hon | Hinh 6. Pac diém hinh thai pha hoai mau.

Dién tich nitt: 0,97 m?
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Hinh 6 cho thay hinh miu cta cac vét nit duge quan
sat bang mét thuong tai thoi diém sau khi cic mau thi
nghiém bi phé hoai. Trong truong hop cic mau tiéu chuan
(TC), bulong chiu cat (BL), thép dai chiu cit (TD), mot sd
lwong 16n cac vét nit duge hinh thanh xung quanh chu vi
ot va gay ra su pha hoai ciia viing bé tong & bé mat bén
dudi cac mau thi nghiém, kéo theo sy pha hoai hoan toan
mau sau d6. Tuy nhién, trong trudng hop mau thi nghiém
v6i ham luong 0,8% cdt sgi vo dinh hinh trong hdn hop
bé tong (mau ASFs), s6 luong cac vét nit it va dién tich
cling nhu bé rong cac vét nit hep duge quan sat sau khi
mau bj pha hoai.

Dién tich vung pha hoai cling duoc do va thé hién &
hinh 6. Ta c6 thé thay ré“mg, dién tich meg pha hoai trong
truorng hop mau ASFs gan bang v6i mau TC va it hon cac
mau con lai. Ngoai ra, s6 luong cac vét nit quan sat duogc
trong mau ASFs it hon nhiéu so v&i tat ca cac mau TC, BL
va TD. Piéu nay co thé duge ly giai boi sy hién dién cia
cbt soi vo dinh hinh trong hon hop bé t6ng da tao ra hiéu
mg cau nbi (bridging effect) glua cac vét nit xuat hién
khi bi pha hoai, va lam giam s6 lugng cac vét nit 16n ciing
nhu bé rong khe nut [17].

Keét luan va kién nghi

Bai bao da trinh bay két qua nghién ctru bang thuc
nghiém dé khao sat tinh hiéu qua cua cdt soi kim loai vo
dinh hinh khi tron vao trong bé tong dén kha ning chdng
choc thing ctia san phing bé tong cdt thép khong du tmg
luc. Mot sb két luan c6 thé rat ra tir két qua thi nghiém
nhu sau:

- Cac phuong phéap khang choc thung tai lién két cot -
san nhu st dung bulong chiu cit, thép dai chiu ct, cling
nhu sir dung cdt soi kim loai v dinh hinh trong hdn hop
bé tong déu 1am ting kha ning khang choc thing tai vi tri
nay.

- Mau thi nghiém str dung ¢6t soi kim loai v6 dinh hinh
trong hon hop bé tong c6 kha chiu tai trong choc thung tai
dau cot 16n hon 29% so véi mau tiéu chuan, va 16n hon so
véi cac mau sir dung cac bién phap gia cuong khac.

- Dién tich ving ph4 hoai trong truong hop mau sur
dung ¢t soi kim loai vo dinh it hon cdc miu con lai.
Ngodi ra, s6 lugng cac vét nit ciing nhu bé rong khe nirt
quan sat dugc trong mau ASF it hon nhiéu so v6i cac mau
tiéu chuén, bu long chiu cit, thép dai chiu cit.
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Anh huéng ciia cic thong so biia rung thiy lwe dén lwe can
cua dat va do dich chuyén cua coc thép trong qua trinh ha coc
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"Truong Pai hoc Giao thong Van tai

’Hoc vién Ky thudt Quan su
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Tom tit:

Luwa chon buia rung thity lwe phit hop vé6i coc thép va nén dit ¢é y nghia kinh té rit 16n trong qua trinh thi cong
cac cong trinh xiy dung din dung va cong nghiép. PE c6 sy tinh toan ding din can thiét phai c6 sw phén tich
diing ban chat vat ly vé twong tic giira coc thép véi dat, ddng lue hoc ciia co hé trong ca qua trinh ép ha coc thép
vao dit. Bai bao trinh bay mé hinh ddng luc hoc qua trinh ha coc thép vio nén dit bang bua rung thiy lwc. Lap
chuwong trinh khao sat znh huéng cia cac thong so biia rung dén luc cin ép coc, dd dich chuyén coc vao dat véi
mot bd thong so cu thé, 1am co sé dé lwa chon biia rung c6 thong sé6 phit hop véi coc va nén dat.

Tir khéa: Biia rung thiiy luc, coc thép, dp dich chuyén coc, lc cin ép coc thép, théng sé ciia bia.

Chi s6 phén logi: 2.1

Surveying the effect of hydraulic vibrator
parameters on the resistance between steel
piles and soils when installing

Van Trung Vu'", Ha Phi Thai', Quang Hung Tran?
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Abstract:

The proper use of hydraulic vibrators in accordance
with steel piles and soils results in a high economic
efficiency. For the correct calculation, it is necessary
to exactly analyse the physical nature of the mutual
effect between steel piles and soils, system dynamics
during pile driving into the soils. The article has shown
the dynamics model in steel pile driving into the soils
with hydraulic vibrators. The assessment on the
impacts of vibrator specifications on the resistance and
penetration of piles with specific specifications shall be
used as a basis to select a proper hydraulic vibrator in
accordance with piles and soils.

Keywords: Hydraulic vibrator, pile penetration, soil
resistance, steel pile, vibrator parameters.
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Cong nghé ha coc thép bang bua rung dugc st dung
kha phé bién & nude ta hién nay dé phuc vu thi cong cac
cong trinh. Uu diém ndi bat ciia cong nghé nay 1a giam
thoi gian thi cong, st dung duogc & nhiéu dia hinh, khong
gy anh hudng 16n dén cac cong trinh 1an can, khong pha
hay coc trong qua trinh ha coc... Bua rung c6 thé duoc
dan dong béng co khi hodc thuy luc, dugc lép trén cac
may co s& nhu méy xuc, can truc hodc may chuyén dung.
Dé qué trinh ha coc c6 hiéu qua can thiét phai co su phu
hop giita cac thanh phin nhu can truc, bua rung, coc thép
va nén dat, hay noi cach khac, qua trinh ha coc vao nén
dat bang bua rung phy thude vao rat nhiéu yeu t6 nhu cac
yeu t6 ciia nén dat (cac ch1 tiéu co ly cua dat) cac thong
s6 ctia coc va cac thong sb cua bia rung (tan sb, bién do
va gia tri lyc kich thich, trong lwgng bua...). Tuy nhién,
tai liéu tinh todn, thiét ké bua rung dé ha coc hién nay o
nudc ta con hiém va khong day du nén trong thuc té viéc
tinh chon may co sd, bua rung, coc van thép déu dya theo
huéng dan sir dung cia nha san xuét hodc theo tai liéu cia
cac nude khac. D c6 mot sd cong trinh trong nude nghién
clru vé bua rung, nhung c6 thé thdy hau hét cac cong trinh
nay méi chi dimg lai ¢ viéc tinh toan thiét ké, xay dung
bai toan dong luc hoc va mo hinh thyc nghiém nham xéac
dinh cac thong sb co ban cta bua rung... ma chwa ¢ cong
trinh nao dé cap dén viéc xay dung mé hinh dong luc hoc
khao sat sy anh hudng cac thong sb cia bua rung dén quy
luat thay ddi luc can cta nén dat tac dung 1én coc trong
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qué trinh rung ha coc va do dich chuyén clia coc vao nén,
dé tir d6 xéac dinh cac thong sé hop 1y cia bia rung trong
qua trinh tinh toan, thiét k& va thi cong coc thép. Xuat
phat tir yéu cau trén, nhom tac gia tién hanh xay dung bai
toan dong luc hoc qua trinh ha coc bé'mg btia rung, khao
sat anh hudng cua cac thong s6 buia rung dén luc can giita
coc thép va dat, su dich chuyén ctia coc nham muc dich
tinh toan lya chon bda rung pht hop vé6i coc thép va nén
dat, tang ning suét, giam chi phi ning luong trong khi
khong 1am hu héng coc (cong, bién dang coc, 1éch huéng
di thang cua coc).

Noi dung nghién ciiu
Cong ngh¢ ha coc thép bang biia rung

Cong nghé coc thép da dugc str dung kha phd bién &
nudc ta hién nay dé gia cd nén dat yéu hodc lam tudng
vay. Uu diém ndi bat cia cong nghé nay 1a giam thoi gian
thi cong, sir dung duge & nhidu dia hinh, khong gay anh
huéng 16n dén cac cong trinh 1an can, khong pha huy coc
trong qua trinh ha coc... (bta rung 12 mdt phwong phap
pho bién dung dé ha coc thép). Bua rung co thé duoc dan
dong bang co khi hodc thuy luc, dugc lip trén cac may
co s& nhu may xac, can tryc hodc may chuyén dung. Mot
trong nhirng thiét bi trong ddi phd bién duoc sir dung dé
ép ha coc thép vao nén dit duoc mo ta nhu trén hinh 1,
g6m buia rung 3 duoc cip dau thiy luc boi dudng dng 7,
bua dugc treo trén cap 6 cia may cau banh xich 8 thong
qua khung treo (xa treo) 4, coc thép 1 dugc kep chat voi
bua rung bang bo kep 2 khi lam viéc.

1: Coc van thép M
2: M4 kep coc - \‘
3: Bé gy rung “
4: Xatreo b, ‘ ‘
5: Méc cdu y \ ‘
6: Cap nang bia ) ‘

7: Dudng 6ng | ‘
dan dau thay luc

8: Can truc co s&

IS

\\S5) s

7
///////,// /////V/////

Hinh 1. Bda rung thiy luc ldp trén can truc banh xich.
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Khoa hoc Ky thuat va Céng nghé

M@ hinh d@éng luc hoc ép coc thép bing biia rung

Khi str dung bua rung dé ha coc thép vao nén dat, dudi
tac dung cua lyc rung dong do bua rung gay ra va trong
lugng toan bd hé bua - coc tac dung 1én dau coc 1am cho
coc c6 xu hudng dich chuyén dan vao nén dit, qué trinh
ha coc nay 1a mét qué trinh rat phtre tap, dudi tac dung
ctia lyc rung dong, cac phan tir dat xung quanh than coc s&
chuyén dong theo, khi tan s6 rung dat dén mot gia tri nhat
dinh thi lién két gitra cac hat dat xung quanh va ving lan
can s€ bi pha v& nén lyc can cia nén dat tac dung 1én coc
giam so véi lyc can tinh. Luc can cta nén dat 1én coc g@)m
¢6 lue can thanh coc va luc can mili coc, dé xac dinh cac
thanh phan lyc can nay cho dén nay trén thé gi6i c6 nhiéu
truong phai khac nhau, trong bai bao nay nhoém tac gia str
dung mé hinh dan hoi dé xac dinh cac thanh phan luc can
ctia nén dat Ién coc [1, 2].

Xudt phat tir van d& trén, nhom tac gia tién hanh xay
dung mo6 hinh dong Iyc hoc cta hé “bua rung - coc - nén”
nham khao sat sy anh hudng cic thong sb cua bia rung
dén quy luat thay ddi cua luc can gitra coc v6i nén dat khi
ha coc bang luc rung dong nhu trén hinh 2 [3]. Trong d6
buia rung duoc treo bang cap qua co céu treo (khung treo)
¢6 khoi luong m,, co céu gay rung c6 khoi luong m, va
coc c6 khoi lugng m, duoc kep che’it véi co cau gay rung
tao thanh mot li€n két cing c6 khoi lugng (m,+m ). Bua
va coc duoc lién két voi khung treo qua hé giam chan. Luc
can nén dat 1én coc bao gém lyc can thanh R va lyc can
miii coc R,

Mo hinh dong lyc hoc ctia h¢ duge xay dung dua trén
cac gia thiét:

- Coc thép dich chuyén vao dat theo huéng thang dimg,
coc khong bi xoan va uén trong qua trinh ép coc;

- Coi coc cting tuyét doi, cac diém trén than coc dao
dong voi cung bién do va tan so;
- Céc 16p dat c6 cung tinh chat co 1y.

Mo hinh dong luc hoc bua rung ha coc thép 1a md hinh
2 khéi lugng. M6 hinh twong tac giita coc va dat duoc thé
hién qua quy luat bién dbi ctia cac thanh phan lyuc than coc
va luc can dau coc. O d6, luc can thanh bén phu thudc vao
ap luc ngang cua nén tac dung 1én coc, hé¢ s6 ma sét coc
thép - dét va dién tich tiép xUc gitra coc voi nén...; luc can
dau coc phu thude vao dién tich miii coc, cac tham s6 cua
nén va ap luc ding cua coc trén nén.
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s Khoa hoc Ky thuat va Céng nghé

Po

Hinh 2. Mé hinh dong luc hoc bia rung thiy luc ha coc
thép 2 khdi lugng.

P - Luc kéo cap nang ha baa (N); m, - Khéi lugng khung
treo (kg); m, - Khéi lugng bé gay rung (kg); m_- Khai lugng
coc (kg); z, - Dich chuyén cla khung treo (m); z, - Dich
chuyén clia bé gay rung va coc (m); S - D6 cling clia giam
ch&n (N/m); k - Hé s dap tdt dao déng clia hé gidam chan
(N.s/m); R_- Luc can thanh bén cla coc (N); R, - Luc can
mdi coc (N)

Theo Svetlana Polukoshko [4], cac thanh phan luc can
nay dugc xac dinh nhu trong cong thic (1):

7z
] —j:m (z)kjmrk,ﬂ Me=prk L, —

(1)

lRt:flAtni

Trong do: R,- Luc can cua dat tac dung 1én thanh coc
(N); R, - Luc can cua dat tac dung 1én miii coc (N); p - Chu
vi b& mit ngoai cua coc (m); y - Trong luong riéng cua dat
(N/m3) z- Do dich chuyen dau coc vao dat (m); f - Tham
s6 cua nén dat A - Tiét dién mit cat coc tai miii coc (m?);
c,- Ap lyc nén dat tai miii coc (N/m?); £ - H¢ s6 ma sat
glua coc thép voi dat; k,- H¢ s6 ap luc hong cla dit; o (2)
- Ap luc nén dit phan bo doc theo chiéu siu coc (N/mz)

Thuc té cho thﬁy, luc can cua dat tac dung 1én thanh
coc (R, chi xudt hién khi coc c6 chuyén dong (z,#0) va
chi€u tac dung ctia n6 Iudn c6 xu hudng nguoc véi chuyén
dong cuia coc, khi coc chuyén dong di xudng (z,>0), luc
can c6 huong di lén va kh1 coc chuyén dong dilén (z,<0),
lyc can c6 hudng di xuong, luc can nay bang 0 khi coc ¢o
z,= 0 (coc khong chuyén dong). Con thanh phan Iyc can
tac dung 1én miii coc (R)) chi xudt hién khi coc c¢6 chuyén
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dong di xudng (z,> 0), khi coc di [én (z, < 0), lyc can mii
coc bang khong. Tir d6, két hop véi (1), ta xay dung dugc
phuong trinh cac thanh phan Iyc can cua dat tic dung 1én
coc ¢o ké dén chicu tac dung trong qua trinh ha coc bang
buia rung nhu sau:
2 e
R=0 ki z.?': =0
R B i <0 [Rqﬁwi,)
N ] 2z - L

R =058 [ 1+sgn(z, }]

z =0
H

- (2)
B i ozt
[ 7
R=105Rh ki i =0
¥ 7
0 khi

i =0
H
Tt m6 hinh ddng luc hoc ctia hé bua rung thuy lyc -

coc - nén (hinh 2), ta xay dung duoc so dd phan tich mo
hinh dong lyc hoc nhu trén hinh 3.

PU
mil -
‘ Z
Fs F«
F

(m2+mc)iz 1 P
i
(m2+m.)g Z>
o X R.

’— IR,

Hinh 3. So do phan tich mé hinh dong luc hoc.

Tién hanh phéan tich lyc va 4p dung nguyén ly
D’Alembert ta thiét 1ap dugc hé phwong trinh chuyén
dong ctia co hé bua rung - coc thép - nén nhu sau:

mlil + k(Z1 - 22) + S(z1

1 _22)_S(Z1

—22)4-P0 —m1g=0
—Zz)—(m2 +mc)g 3)

(rn2 +m )22 -k(z

-P +R +R =0
kt s t

Trong do: P 1a luc kich rung cua by gdy rung: Luc
kich thich cta bd gay rung dugc tao ra boi cac banh Iéch
tam la hop luc cua céc lyc ly tdam do cac banh I¢ch tAm nay
gdy ra khi quay theo phuong thang ding (hinh 4) va dugc
tinh theo cong thirc:

Pkt =2F sin(mt) =2m r o° sin(mt) 4)

F_ - Luc ly tim cua mot khéi léch tam la:

F = mro’ (5)

e e

Voéi:m_ - Khéi lugng léch tim (kg); r,- Ban kinh l¢ch
tam (m); o - Van tdc goc truc 1éch tam (rad/s).
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Khoa hoc Ky thuat va Céng nghé n—

i 0 Ung dung phan mém Matlab, chuong trinh tinh toén
— - - duoc trinh bay ¢ hinh 5.
i,
N e
E [,mml}Zl
.
[
=
=
=== =
Hinh 4. So db tinh lyc kich thich ctia bda rung. = L —
[—— r i
Thay cac biéu thuc (1), (2), (4) va (5) vao hé phuong = : [ =
trinh (3) nhin dugc hé sau: e o

_ o Hinh 5. Chuang trinh tinh toan trén phan mém Matlab -
mz +k(z -2 }+3(z -z HE -mp=0 Simulink.
(1:|11 +m=)2] —k(zl - z:.}_s(ll - 31}—[111: +m‘}g (6) ’ 'Cl}?y c'hAuorn‘Ag trlph \‘/01 cac thong s nhu trong bang 1
vo1 diéu kién dau vao la:

—];+R +R =0 e A

= 1 - Thoi diém ban dau t = 0; z, = 0; z,, = 0 (khung treo
va btia - coc ¢ vi tri can bang tinh ban dau, coc nam trén
Xdy dung chwong trinh tinh v khio sit sw anp | °¢ Matnéndan; L
hwong cdc thong sé ciia biia rung dén sw thay déi ciia B P’ha ban dau ciia lyc kich rung bang }(hong.
Két qua dugc ghi trén cac hinh tir 6 dén 14.

lwc can nén lén coc

Dé khao sat quy luat thay doi luc can cua nén dat tac TN

dung 1én coc theo cac thong s6 cta bua rung, ta img dung \*\\

phan mém Matlab dé xdy dung chuong trinh tinh toan cho hé

phuong trinh chuyén dong (6) va tién hanh gidi bai toan trén \.\\ i

voi bo thong sb dau vao cua dat, baa rung nhu trong bang 1.

Bang 1. Cac thong sd dau vao clia md hinh. Hinh 6. P4 thj dich chuyén clia coc va khung treo.

i ORI YL T i Két qua dich chuyén cua khung treo va coc trén dd thi
1 Knoi lugng khung treo bia i ke e (hinh 6) cho thdy, dich chuyén cta coc (duong nét lién) va
2 Khiluong b gay rung m, kg LKiE dich chuyén ctia khung treo (dudng nét dut) bam sat nhau,
3 Khéi luong léch tim m, kg 40 khung treo c6 bién d6 dao dong nho hon bién do dao dong
4 Hesbdo cimg ciianén s N/m 28.10° clia coc (vi giita chiing ¢6 hé giam chan), dich chuyén ciia
5 He s giam chin cia nén X N.s/m 7500 bua c6 xu hudng di xuéng, tirc 1a theo chiéu ha coc vao dat
P YR . e 230 v&i van toc trung binh khoang 0,035 m/0,15 s (23,3 m/s).

7 Ban kinh 1éch tdm cua banh 1éch tam T, m 0,15

8 Dién tich mét cit ngang cua coc A m? 0,015

9 Chu vi mit cit coc thép P m 1,5 ; \

10 Trong lugng riéng cua dat Y N/m? 18.10° ;?1 / / \ / \\ // \ - / \\

11 Ung sudt nén cua dt s, N/’ 6820.10° 35 A VY D V¥ = A A

12 He¢ s6 ma sat gilra dét - coc thép f, 0,5 § i / - \\ / \\ / \ / \\/

13 Tham s ciia nén dét f 1 1 \ /

14 Heé s ap lyc bén cua dat k, 0,78 o T

15 Khbi lugng coc m, kg 456

Hinh 7. D6 thj van toc dich chuyén cta coc va khung treo.
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s Khoa hoc Ky thuat va Céng nghé

Gia toc dich chuyen cua khung treo

/\ — Giatoc dich chuyen cua bua - coc
I\ i
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Gia toc dich ch
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0 001 002 003 004 005 006 007 008 009 010
Thoi gan,

Hinh 8. D thi gia toc dich chuyén ctia coc va khung treo.

Két qua nhan duogce trén hinh 7 cho thay, khung treo ¢
bién do van téc khoang 0,4 m/s, thép hon bién d6 van tdc
clia coc, 1,65 m/s. Tir két qua do dich chuyén va vén toc
dao dong cua coc thép cho thiy gia tri trung binh cua do
dich chuyen va vén tbc c6 gia tri lcm hon khong, diéu nay
cho thay do dich chuyen va van téc cua coc khi di chuyen
di 1én nho hon d6 dich chuyén va van téc khi di chuyén di
xuéng, vi vay coc dugc ha sau dan vao nén dat.

D thi gia toc cua coc va khung treo déu dao dong 6n
dinh quanh gié tri cAn bang (hinh 8). Bién d6 gia toc cla
coc thép 325 m/s 16n hon rat nhiéu bién d¢ gia téc cua
khung treo 60 m/s?, tir d6 cho thay quy luat bién thién cac
gia tri dong lyc hoc cua md hinh thé hién ding quy luat
thyc t& qua trinh lam viéc ciia bua rung khi ha coc.

Trén co s¢ chuong trinh da dugc xay dung, t1en hanh
thay ddi cac thong s6 1am viéc ctia bua rung (tan s6 rung,
mo men léch tam, lyc kéo may co so) dé khao sat sy anh
hudng cta ching dén do dich chuyén cua coc va luc can
cuia nén dat 1én coc.

N I
N — = 1200 rgphut

NIy “(:":‘\ * = = 0= 1700 vonglphut
“N N

= = = 2800 ongphut

o 00 004 006 008 010 012 014 016 018 020
Thoi gan, s

Hinh 9. Dich chuyén ctia coc khi thay ddi tan sé rung.
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Hinh 10. Sy thay déi lyc can thanh coc khi thay déi tan
s0 rung.

Tir két qua hinh 9 va 10 cho thdy, khi tang tin s6
rung (s6 vong quay cua truc gdy rung) lan luot 1a n =
1200/1700/2200 Vong/phut (v6i M, =6 kgm va P, =0
kN) thi d6 dich chuyén cua coc tang len (hlnh 9)va luc can
thanh coc (R) gidm xubng (hinh 10), diéu d6 nghia 14 tin
sO rung ciia bua tang thi s& lam giam lyc can thanh coc va
tang tdc do ha coc vao dat.

T N e

nnnnnnnnn

Hinh 11. Dich chuyén ctia coc khi thay déi mé men léch
tam (M)).

'..\.

| L

Hinh 12. Sy thay déi lyc can thanh coc khi thay déi mo
men léch tam (M).

Trén hinh 11 va 12 thé hién két qua sy thay doi d6 dich
chuyén ctia coc va luc can thanh coc (R khi lan luot thay
d6i m6 men léch tdm cua bua rung la M, = 6/9/12 kg.m
(v6in = 2200 vong/phit va P, = 0 kN). Tlr d6 c6 thé thay
d6 dich chuyén cua coc (hinh 11) va lyc can thanh coc (R)
(hinh 12) déu tang khi M, tang, didu nay c6 nghla la khi
M_ tang lam cho gia tri luc kich thich ting nén toc d6 dich
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chuyén ctia coc vao dét ting 1én va lam cho lyc can thanh
coc cling tang theo.

D S B [—w-om |
) NEAR s Srm
TN
’ \ ....... \_’ N
NG oA
\——-\\ N _
\
0, — T
AN
\‘“
.

Hinh 13. Sy thay déi dich chuyén ctia coc khi thay déi luc
kéo clia mdy ca sé.

Luc can Rs, N

Thol gian, s

Hinh 14. Su thay ddi luc can thanh coc khi thay déi luc
kéo clia mdy ca sé.

Hinh 13, 14 thé hién két qua vé sy thay d6i do dich
chuyen cua coc va lyc can thanh coc (R ) khi lan luot thay
d6i luc kéo ctua may co s tuong ng la P,= 0/7/10 kN
(v6i M = 6 kg.m va n = 2200 vong/pht), tu do6 cho thay,
luc keo may co so ting 1én thi do dich chuyén cua coc
(hinh 13) va lyc can thanh coc (h1nh 14) glam Do 16n cua
lyc can mii coc R, khong thay d6i theo chiéu siu coc, gia
tri luc nay chi thay doi khi tiét dién coc thay doi hodc thay
d6i cac thong s cuia nén dat. Trén hinh 15 cho thay, khi
tang dién tich miii coc thi lyc can mii coc tang theo. Hinh
16 cho thay, lyc kéo may co s¢ (P) gan nhu khong anh
huéng dén Iyc can mili coc.

P c=f = F= =

- At=001m
fereAt=0015m
= sAtzomm

wm g

coc, N

Hinh 15. Sy thay ddi luc can miii coc theo tiét dién miii coc.
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Khoa hoc Ky thuat va Céng nghé n—

PO=-10kN
PO=-TkN
s P() = 0 kN

can mui coc, N

K 001 002 003 004 005 006 007 008 009 010
Thoigan, s

Hinh 16. Sy thay ddi luyc can miii coc theo lyc kéo may
C0 s6.

Nhom nghién ciru da xay dung dugc mo hinh tinh toan
xéc dinh su anh huéng cua cac thong sé bua rung thiy luc
(tan sb rung, mé men léch tam, luc kéo may co s&) dén cac
thanh phén luc can cta dit va do dich chuyén cua coc thép
trong qué trinh ha coc, tir d6 c6 thé tng dung trong qué
trinh tinh toan thiét ké bua rung n6i chung, bua rung thay
luc ndi riéng va trong qua trinh lya chon su dung btia rung
thiy luc khi thi cong.

Nghién ctru ban chit ép coc thép vao dat, nhom tac gia
da xay dung dugc mod hinh dong luc hoc qua trinh ép coc
thép bang blia rung thuy lyc va mo hinh xay dung dugc
phan 4anh tuong dbi day du co ché twong tic gitra coc va
dat trong qua trinh lam viéc.

Nhoém nghién ctru da 1ap duge chuong trinh khao sat
anh hudng ciia cac thong sb bua rung dén do dich chuyén
ctia coc va luc can cua dat tac dung lén coc. Luc can cua
dat tac dung 1én coc va do dich chuyén cua coc thay ddi
phu thudc vao cac thong s6 bia rung. Két qua nghién ctru
c6 thé lam tai liéu tham khao dé tinh toan, lya chon céc
thong s ctia buia rung pht hop phuc vu thi cong coc thép.
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Tinh toan cAn bang nudc xac dinh quy mo
cac ao trong khu nuoi tom tham canh

Nguyén Phi Quynh*
Vién Khoa hoc Thuy loi mién Nam

Ngay nhan bai 23/5/2017; ngay chuyén phan bién 25/5/2017; ngay nhan phan bién 22/6/2017; ngay chép nhan dang 3/7/2017

Tom tiit:

Xuét phat tir yéu cau phat trién kinh té viing ven bién Pong bang séng Ciru Long (PBSCL), phong trao nudi tom
trong khu vure da va dang dwge mé rong ca vé dién tich ciing nhw cic hinh thirc nudi. Trong boi canh dé, van dé
quy hoach viing nudi, cdc mé hinh nuéi, xdy dung hé thong ha tang k§ thuit thiy lgi phuc vu nudi tdm hiéu qua
va bén virng tré' thanh mdt nhu ciu cép thiét, mang tinh k¥ thuat, kinh té va méi truwong to 16n. Tir cdc mé hinh
nudi hiéu qua dang dwoc trién khai tai PBSCL két hop véi két qua tinh toan cin bang nwéc, nhém tac gia gidi
thi¢u giai phap bo tri ha ting k¥ thuit thiiy lgi ndi dong va cong thirc xac dinh quy mé cac ao nudi trong ving

nudi tom tham canh ven bién PBSCL.

Tir khéa: PBSCL, nuéi tom, thim canh, thiiy loi ndi dong, ven bién.
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Abstract:

Stemming from the requirements of economic
development of Mekong River Delta coastal region,
the shrimp farming movement in the region has been
expanding in terms of both sizes and forms of farming.
In this context, the issues of zoning, farming models,
and irrigation infrastructure system for the efficient
and sustainable shrimp farming development become
an urgent need regarding their technical, economic,
and environmental aspects. From the farming models
which are being effectively implemented in the Mekong
River Delta combined with the results of water balance
calculations, the authors introduce readers the
solutions of irrigation infrastructure layout and the
formulas to determine the sizes of intensive shrimp
ponds in the Mekong River Delta coastal region.
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CLidil

Dét van de

BBSCL la vung nuoi tdm nudc lg trong diém cua ca
nudc (nam 2016 dat trén 630.000 ha, chiém hon 90% dién
tich nudi tom cta ca nude). Tuy nhién, trong mot sé nam
gan ddy san luong tom nudi ving ven bién ting truong
khong nhanh nhu giai doan trudc. Nam 2011 dién tich nuoi
tom & khu vuc DBSCL bj thiét hai do dich bénh 1én dén
97.691 ha, nam 2012 dich bénh tiép tuc hoanh hanh trai
dai theo cac tinh ven bién tir Hai Phong dén Kién Giang,
lam cho hon 40.000 ha dién tich nu6i tom bi thiét hai [1].

Nguyén nhan phat sinh dich bénh trong nudi toém co
nhiéu nhung tap trung chu yéu vao cic nguyén nhan dén
tir moi truong nude khong dam bao, cu thé 1a giai phap
thuy loi cép, thoat, xtr Iy nudc, tai su dung nudc tir nguén
dén mat ao chua thuc sy khoa hoc, chua c6 quy trinh van
hanh, chua c6 cac giai phap ky thuat, cong ngh¢ hudng
dan bd tri, xay dung...

Thay dugc sy can thiét phai c6 co sé khoa hoc, thuc
tién dé dua ra giai phap khic phuc nhiing ton tai néu trén,
Bo Nong nghiép va Phat trién nong thon da cho thuc hién
dé tai “Nghién ciru gidi phdp ha tang ky thudt thiy loi ndi
dong (cdp, thodt va xir Iy nudc) phuc vu nudi tém ving
ven bién PBSCL”. Noi dung duoc gidi thiéu dudi day la
mot phan trong két qua nghién ctru cua d& tai, nhom tac
gid trinh bay chi tiét cac so d6 bd tri mau, co s¢ khoa hoc
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tinh toan can bang nudc dé dwa ra cac cong thirc, cic bang
biéu duoc tinh toan sin, phuc vu tra ctru thuan tién khi
thiét ké, xay dung cac khu nudi tom tham canh ving ven
bién DPBSCL.

Phucng phap nghién ciiu

Phurong phdp diéu tra, phong vin thu thip théng tin
tir cac co quan, ban nganh: Thu thap cac moé hinh nudi
trong thuy san (NTTS) ddc trung theo cac ving nghién
ctru (nudi thdm canh, ban tham canh, quang canh; nuoi
trong rudng lta, nudi trong rung ngdp man; mo hinh nuodi
ho gia dinh, trang trai...); hién trang b tri khu vuce ao tdm
(a0 nudi, ao ling, ao xir 1y - néu cd); cac cong nghé xir Iy
nude thai trong nudi tom dang ap dung va cho céc loai dbi
tugng nudi khac nhau; cac mo hinh xt Iy nude trong viung
nuoi, trong cac trang trai, ho gia dinh da dugc xay dung va
van hanh. Thu thap cac nghién ctru & nudc ngoai vé cong
nghé tinh toan cin bang nudc, lan truyén chat, cic nghién
cuu lién quan trong nudc.

Phwrong phdp diéu tra thuc dia, phong van thu thdp
théng tin: Diéu tra thuc dia, phong van ngudi dan, doanh
nghiép tai cac mé hinh dang hién hitu trén déng bang (ca
moé hinh thanh cong va that bai), qua d6 rat ra bai hoc tir
nhitng thanh cong, that bai trong qua trinh nuéi.

Phirong phdp hoc tap kinh nghiém: Tir diéu tra thuc
tién, két qua cac nghién ctru truée do, tir nhitng thanh
cong, thit bai trong va ngoai nudc (Thai Lan, Pai Loan),
dac biét l1a thanh tyu khoa hoc va cong ngh¢ mdi, tién tién
dé dé xuat giai phap k¥ thuat thuy loi ndi dong mang tinh
thuc tién cao va bén virng.

Phwong phdp chuyén gia: Kép hop voi cac nha khoa
hoc, cac chuyén gia trong va ngoai nudc, cac chi doanh
nghiép, can bo quan 1y... trong nganh thuy lgi, thuy san dé
dua ra mo hinh mau véi nhitng chon loc t6i wu nhat.

So do mdt bing bo tri hé thong thiiy lgi (HTTL) cho
ving nudi tom tham canh

Tur két qua diéu tra thuc dia, phong van nguoi dan,
doanh nghiép tai cac mo6 hinh dang hi¢n hiru & PBSCL
(ca m6 hinh thanh céng va thit bai), qua phén tich, danh
gi4, chung t6i xin dé xuit mot sé mé hinh bé tri HTTL cho
vung nuoi tdom tham canh sau day:

So do mat bang bé tri HTTL ni dong dp dung cho
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Khoa hoc Ky thuat va Céng nghé n—

viing nudi cdp nwée bang bom cdp trec tiép tir kénh cdp -
thodt nguén: Hinh 1 1a so @b bd tri HTTL tir ngudn dén noi
ddng, trong d6 nudc duge cap bang hinh thirc cong tu chay
(c6 hd trg bom cap) truc tiép tir kénh cap ngudn. Kénh cip
I, I (hay con goi 1a kénh cap, thoat ngudn) ndi truc tiép ra
bién s& dam trach nhiém vy cap nudc, dong thoi ciing 1a
tiéu nude. Hé thdng kénh cip IIT hoan toan 1a kénh tiéu.
Dé khong bi anh huong vé chat lugng nude (khu nay thoat
ra, khu khac iy vao), can c6 quy trinh van hanh phu hop
dam bao khi cdp s& khong cho thio nudc thai.

Do diéu kién mit bang b tri HTTL khong cho phép,
nén c6 thé kénh cap nguodn ciing 1a kénh cap II, tham chi
cép III. Tuy nhién dé lay dugc nudc c6 chét lugng tot,
nén bd tri HTTL sao cho hudng t6i kénh cap I 1a kénh cap
ngudn 1a tot nhat.
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GHI CHU
Hé théng cép, thoat va XLN khu nudi
[ Kénh cap ngudn
== Kénh thoat ndi déng [ )
Tram bom cép
——— D&, duwong giao théng

Céng bong tiéu thoat nudc

Pl  Céng hé cdp nudc tir bién

[ ] vung tréng lua, hodc quang canh tém - lua
Hinh 1. So do mat bing bd tri HTTL tif nguon dén noi
dong ap dung cho khu nudi cap nuéc bing cong tu chay
(cé hd trg bom cap) truc tiép tir kénh cap nguon.

So @6 mat bang bé tri HTTL ngi dong dp dung cho
viing nudi cdp nwdc vao khu nuéi bang bom cdp tir xa:
Trong trudng hop hé théng kénh cip ngudn bi 6 nhiém
hodc do méan khong dat yéu cau, nude cép cho khu nuoi co
thé cap truc tiép tir bién (hinh 2). Trong chuyén di cong tac
thuc té ciia nhom tac gia tai Dai Loan (nam 2014) va Thai
Lan (ndm 2015, tham dy 4n nudi tom cua Hoang gia Thai
Lan tai vinh Kung Krabaen [2]) cho thdy, diy 1a nhing
nude/ving lanh thd tng dung phuong phap nay kha phd
bién. Uu diém ctia phuong phap nay 1a 1y dugc nude bién
sach, chu dong cép trong moi thoi diém.
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s Khoa hoc Ky thuat va Céng nghé

Ving

trdng lda
hogctom
-lta

Viing

trdng lda

hogct6m
“lda

1.000m

GHI CHU
Khu nuéi

W Kénh cép, thoat
®  Van thao nwéc vao khu nusi -
~t%F> Tram bom cép [
Dé, dwdng giao théng

Hinh 2. So d6 mat béng bd tri HTTL cip nudc vao khu
nudi, ap dung cho khu nuéi cap nudc bing bom cap tir xa.

Bai nwéc dleu ap
Céng ho' cép nu’ac tr bién
Duéng bng cdp nude

Mat bang bé tri cic ao va HTTL cap, thodt trong khu
nuéi tham canh: C6 nhiu cach bé tri cac ao va HTTL cép,
thoat nudc trong khu nudi tom tham canh, phu thudc vao
vi tri duong giao thong, hé thong kénh cap, thoat nguon,
hinh thtrc cép thoat... Hinh 3 14 so d6 bo tri cac ao va thiy
loi ndi dong trong khu nudi tom tham canh khong tuin
hoan nudc (co duong giao thong Xuong ca) - duong giao
thong chinh d6i dién kénh cép ngudn.

« Kénh thoat ngi dcmg khu nuéi (ag lnng thai)

B.008

Kénh cip, theit nguén (cap 1, 2, 3)

"
g
;

<3 Kénh thodt ndi déng khu nuéi (ao ling thai)
B9 Cong cip mét chitu =  Cong bong cap mét chiéu
4l Cong thoat mét chicu - Cong bong thoat mét chiéu

J:FPTram bom cdp bd sung AN Ao nuoi; AB: Ao chira bun thai
7% Bom bim thai

. Ao wong

Hinh 3. So d6 mat bang bd tri cac ao va thdy lgi ndi dong
trong khu nudi tom tham canh khéng tuan hoan nudc (cé
dudng giao thong xuong cd) - dudng giao thong chinh doi
dién kénh cap nguon.

=== Puong giao thong co gidi bo
() Ao uong sin sang

TAP CHI
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So do mdt bang bé tri HTTL khu nuéi theo mé hinh CP
(mé hinh nuoi tom cua Tap doan CP - Thai Lan dang dp
dung thanh cong tai Viét Nam):

Mo hinh khéng tudn hoan nudc: Pay 1a mé hinh hé
thong cp nudc bang dudng 6ng trong khu nudi tom tham
canh (thay nudc lién tuc va khong tai st dung nudc) - mo
hinh mau cua Tap doan CP (Thai Lan [3, 4]). M6 hinh nay
12 m6 hinh két hop giita nuéi siéu tham canh va tham canh,
hién phd bién ¢ Thai Lan, méi dugc ap dung vai ndm gan
day tai Viét Nam va dang hoat dong kha hiéu qua.

13

M6 hinh nay thuc hién triét dé phwong cham
khong”: Khong dé nuée sau, khong dé nude lau, khong dé
nude dung yén, khong bom nudc tryc tiép (vao ao nubi).
Thang thtr nhat: Luong nudc thay trong ao nudi: 20%/
ngay; thang thtr hai: Lugng nudc thay trong ao nudi: 30%/
ngay; thang thr ba: Lugng nudc thay trong ao nuoi: 40-
50%/ngay (hinh 4).

Kénh thoat ndi déng khu nudi

GHI CHU

Hé loc thé (vo tom)
M6 to bom dién

Tram bom dién
Cbng cép 1 chiéu 8

Cbng thoét 1 chiéu Ao vong

|i!§>

Duong ng thoat

Budng giao théng

buong bng cép

Hinh 4. Mo hinh hé thong cap nuéc bing dudng ong trong
khu nudi tom tham canh, ap dung cho khu nuéi thay nuéc
lién tuc va khong tai st dung nuéc - mé hinh cta CP.

Mo hinh tudn hoan nuéc: Lugng nudc sau khi thay tir
ao nuodi duoc chuyén vé ao thu nudc tudn hoan, sau do
chuyén sang ao xir 1y cip. Sau khi xir 1y dat chat luong
yéu cau, nudc duoc chuyén sang ao sn sang cip va cp
cho hé thong ao nudi. Uu diém ctia mé hinh nay 14 it thay
nude (lay tir ngudn), tir d6 giam dugce quy mé ao trit ling,
quy mé bom cap, va dic biét 1a giam dugc chi phi cho xur
ly sinh hoc nudc cap 1an dau (nude thay ra chat luong van
kha tot do lwong thay rat nhiéu va lién tuc) (hinh 5).
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g Kénh thoat noi déng khu nuéi |

GHI CHU
ﬂp Tram bom dién P Hé10c the (vo tom)
V= Céng cép 1 chidu 8 M6 to bom dién
< Céng thoat 1 chidu @ Ao wong

— Buwdng giao théng ———  Duong éng thoat

Puong éng cép

Hinh 5. M hinh hé thong cap, thoat va x{ ly nudc trong
khu nuéi tom tham canh, ap dung cho khu nuéi thay nuéc
lién tuc va tai st dung nuéc.

Suit dau tu xdy dung ha ting k¥ thuét ciing nhu chi phi
dién, nudc, ché phém sinh hoc... ctia m6 hinh cua CP 16n
hon so v6i mé hinh truyén théng. Vi vdy, tiy timg diéu
kién tai chinh dé can nhéc ap dung.

Tinh todan cdn bang nwdc xdc dinh quy mé cdc ao
trong khu nudi tom thdam canh

Cac ao trong khu nuoi:

Ao trir lang: La khoang khong gian chtra nuéc ding
cho viéc tich trit nude (dwoc cip tir kénh cap ngudn), két
hop ling dong phil sa, nham dam bao chat lugng nudc tot
nhét cho ao nubi.

Dung tich nuéc chira trong ao trit lang phai dam bao
du cung cép cho ao nudi va ton thit nudc trong qua trinh
nudi. Trong qua trinh nudi, nudc cung cp vao ao trix lang
dugc chia 1am nhiéu dot, do d6 dung tich ao trir ling phai
dam bao du cung cip cho hé thdng cac ao trong khu nudi
t6i thiéu 1a trong khoang thoi gian gitra 2 dot cap nudc.

W[ﬂ] - Wan+ Waz + th (1)

Trong do: W _ la dung tich nuge trit trong ao trix ling
cho toan by khu nu6i, ddm bao cap nudc cho khu nuoi
trong it nhit mot dot bom cap nudc; W 1a tong lugng
nudc trong ao nudi cho mot dot tha nudi, voi muc nudc
trong ao nudi trung binh 1,4 m [5]; W_la lugng nude trong
a0 z&o (ao uong) trong mot dot nudi (1 ao nudi s& can 1 ao
uwong); W 1a téng luong nude do thdm va bdc hoi.

Dién tich mat nudc ao trit ling (S,,) duoc tinh nhu sau:

W
S — tru 2
" leu ( )
TAP CHI
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Khoa hoc Ky thuat va Céng nghé

Trong do, H_ 1a chiéu sau myc nudc trong ao trir ling
(thuong 2-4 m, tuy kha nang dao sau cling nhu kha nang
cap nudce sach trong khu nudi).

Cong thie (15) duoc trinh bay ¢ phan sau la dé tinh
toan dung tich ao trir lang.

Ao nuoi: Chi khoang khong gian chira nudce (dugce gidi
han boi day, bd va bé mit nudc) dung dé tha tom, cham
soc nudi 16n va thu hoach. Bé dam bao khi gudng suc khi
ddn duoc chat ling cin day ao (thtc an du, phan tom, vo
tom...) vao giita ao, a0 nudi hinh vuéng 1a tot nhat (ba con
néng dan thuong goi ao nudi tom la vudng tom). Luong
nudc trong ao nuodi (W, ) duge tinh nhu sau:

W’dl’l = San X Han (3)

Trong do: S la dién ticl} mat gudc ao ani trong mot
dot tha nuodi (truong hop can nhiéu nudc nhat la truong
hop dugc tha nudi 100% sb lugng ao nudi); H_1a chiéu
sdu myc nudc trong ao nuodi.

Ao z&o (ao wong): La ao nudi loai nho chi dung dé
cham séc tom thoi ky con nho, dé tha tom gidng voi mat
dd cao, cham so6c wong tom trong vong tir 20-25 ngay
trude khi tha tdm vao cac ao nudi dai tra [3, 4]. Trude day,
ao wong chi c6 trong nudi tom siéu tham canh. Tuy nhién,
hién nay dbi v6i nudi tham canh (tham chi ké ca quang
canh), dé giam thiéu rii ro va chi phi nuéi tém thi trong
giai doan du can phai wong tém cho khée manh, thich
nghi véi moi truong trude khi dua vao ao nuobi.

Theo kinh nghiém, tinh trung binh di¢n tich 1 ao nudi
1a 1.600 m? (40 x 40 m) can ao wong voi dién tich mat
bang 1a 100 m? (muc nudc trong ao zéo bang muc nudc
trong ao nudi), ta co:

“4)
)

Saz: San
16
W, S

an _— “an

az 16 16 an

Ao xur Iy cap: Chi khoang khong gian chtra nuée dung
cho viée ldng loc, xur 1y nudc cép trude khi cho vao ao
nudi, nham dam béao chat lugng nude tdt nhat cho ao nuoi.
Tuy theo diéu kién khu nuéi, ao xir 1y cip ciing co6 thé 1a
a0 san sang cap.

Tong luong nudce trong ao xur ly cap bang lugng nudce
lay vao ao nuéi trong mot dot cap day vao ao nuoi.

Waxl = Wan (6)

D0 sau myc nudce trong ao xu 1y tot nhat la bang d6 sau

muc nudc trong ao nudi d€ dam bao can bang nhiét do va
cac trang thai moi truong khac, khi d6 dién tich mat nude
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s Khoa hoc Ky thuat va Céng nghé

ao xu ly cap nude va ao nudi la nhu nhau.
Saxl = San (7)

Ao sin sang cap: Chi khoang khong gian chira nudc
dung cho viéce trit nude tir ao xur Iy cAp phuc vu cip nudc
cho hé théng cac ao nudi. Trong diéu kién chuan, ao sin
sang cip duoc thiét ké riéng. Tuy nhién, tiy theo diéu kién
khu nudi, ao san sang cip ciing c6 thé 1a ao xir Iy cap.

Trudng hop ao san sang cip duoc bd tri riéng biét,
dung tich ao san sang cap phai chta hét nudc tir ao xir Iy
nudce trong mot dot bom cép dﬁy vao ao nudi cho mot dot
tha nuoi.

Wssc = Waxl = Wan (8)

Ciing nhu trong trudng hop ao xur Iy cép, do sdu muyc
nudce trong ao san sang t6t nhat 1a bang d6 siu muc nudce
trong ao nudi dé dam bao can bang nhiét do va céac trang
thai moi truong khac, khi d6 dién tich mat nudc cua ao san
sang cap, ao xur 1y cdp va ao nudi 1a nhu nhau.

S = Saxl = San (9)

§sC

Liegng nuede ton that trong qud trinh nudi:

Lugng nudc ton that trong qué trinh nudi (W,) bao
gOm ton that do tham va do bdc hoi.

W =W, +W

tham boc hoi ( 1 0)
Luong nuéc mat di do thim (W,,,) binh quan la

khoang 2 mm/ngay (0,002 m/ngay).

Khoang thoi gian giita 2 dot bom cdp nudc 1a AT
(ngdy), ta ¢ cot nudce ton that do thAm trong khoang thoi
gian AT la:

H_ =ATx0,002 (m).

tham
Do ao nubi, ao xt 1y trong khu nudi tham canh duogc
trai bat chong tham, khong bi mat nude do tham, nén:

We x AT x 0,002 (11)
tru
Whboc hoi binh quén tinh cho mua kho 1a khoang 0,5
cm/ngay, ta co6 cft nudce ton that do boc hoi la:

H . =0,005x AT (m)

boc hoi

Wiim =S, XATx0,002=—"="-

tham tru

Hé théng cac ao trong khu nudi bao gom ao trit, ao
nudi, ao xir 1y, ao san sang cép, ao z&o, ao lang thai (sau
nudi), ao chira bun. Nhu vay, tinh toan t6n that do bdc hoi
cho khu nudi, ngoai trir ao lang thai (sau nuéi), ao chua
bun 1 khong tinh ton thit, con lai déu phai tinh toan ton
that cap nudc.

TAP CHI
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= (Stru + San + Saxl + Sssc+ Saz) x 0,005 x AT~ (12)

boc hoi

Twr cong thuce (2), (4), (9) va (12), ta co:

boc hoi :( Wtru +3XSan + ?_ag)X0,00SXAT (13)

tru

Twr cong thue (10), (11) va (13) ta co:

A :thX0,00ZXAT+(&+3XS +Sﬂ)x0,OOSXAT
tt H an 16

tru tru

=(0, 007x¥m +0,0153xS, )x AT

tru

(14)

Tur cong thuce (1), (3), (5) va (14) ta co:

W =S, xH, +?a6“xH +(OOO7X¥““+00153XS )x T

tru

1,0625H, +0,0153AT
_ 10625 H,, +0,0153AT ¢ (15)

tru an
1-0 007£
H

tru
Cong thirc (15) 1a cong thiic tinh tong lugng nude trir
can thiét trong ao trit lang cho mot khu nudi trong mot dot
tha nudi.

Trong d6: AT 1a khoang thoi gian gitra 2 dot cap nudc;
H,_ la chiéu sdu myc nudce trong ao trir lang; H_ 1a chiu
sdu myc nude trong ao nudi; S, 1a dién tich ao nudi trong

mot dot tha nudi (16n nhét).
Tinh todn quy mé bom cap:

Luu luwgng bom cép cho mot dot bom dugc tinh theo
cong thuc:

W
Qbom = ?
Trong d6: W 1a luong nudc can cap (m?); T 1 thoi gian
lay nuéc (h).

w
Qo =—— (m*h)

16
NxG (16

Trong d6: N 1a s6 ngay cip nude (ngay/dot); G 1a sb
gio cép nudc trong ngay (h/ngay).
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Bang 1. Cong thic tinh quy mé cac ao trong khu nudi tom
tham canh.

STT  Hang muc

cong trinh Cong thire tinh Ky hiéu
1 Ao trit W+ Dung tich nude ao trit
_ 1,0625H,,+0,0153 Ts S, Dién tich mit mu6c ao trit
" 00— H,_: Chiéu siu myc nude trong ao tr
’ - AT: Khoing thii gian gitta 2 dot cip mucc
W H : Chiéu sau myc nude trong a0 nudi
tru Ay o 3 At
m,_Hi S+ Dién tich mét nudc ao nudi trong 1
tru dot tha nuoi
2 Ao nudi g S (max): Din tich ao nudi trong mgt dot
max \0Ax): Dicn 0
B ( - ) tha nudi (1n nhat)
. S
_ §" : Tong dién tich a0 nuoi trong khu muoi
Waxl - Wan ! ¢ ¢ .
a W._: Dung tich nudc trong a0 nudi
Saxl_ San
3 Aoxirlycip W =W W_: Dung tich ao xtr I nuée clp
axl an Bt IR T
S+ Dién tich ao xir Iy nudc cap
Sax] = san
4 Ao s§p sang W =W W_: Dung tich nudc trong a0 sin
cap S sang cap N
S =§ S, Dién tich mdt nude trong a0 sin
o sang cap
5 Aoling thi . QCVN 02-19:2014/BNNPTNT
(kénh thai)  10%x o
6 Bom cip W, N: Sé ngdy ;e‘ip nudc (ngay/dot)
NG G: S0 gio cap nude trong ngay (W/ngdy)

Bang 2. Bang tra dung tich, dién tich ao trit ling trong
khu nu6i tom tham canh (tinh cho dién tich ao nudi la 1
ha/dgt nubi).

Do sau mue Khodng

nuéc khai thoi gian Dung tich LEif tl.c o

A e ) ao trir

" .. thac tro:ng ao  giira 2 (}g’t ao trir lang lfmg

gy Dol tuong nudi trir ling bom cip W,.) )

(H,,) (AT) r

(m) (ngay) (m?) (m?)

1 3 11.200 7.500
2 1,5 7 12.100 8.100
3 15 13.900 9.300
4 Nuoi tom thé chan 3 11.200 5.600
5 ang mucnuoe 2,0 7 12.000 6.000

trong ao nudi I m
6 (H,,=1,0m) 15 13.600 6.800
7 3 11.200 4.500
8 2,5 7 11.900 4.800
9 15 13.500 5.400
10 3 15.600 10.400
11 1,5 7 16.500 11.000
12 15 18.500 12.300
13 e, 3 15.500 7.800
Nudi tom su, myuc
14 nude ao nudi 1,4 2,0 7 16.300 8.200
mH =14m)

15 o 15 18.100 9.100
16 3 15.500 6.200
17 2,5 7 16.300 6.500
18 15 17.900 7.200
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Vi du tinh toan:

V6i khu nuéi tom thé chan tring tham canh c6 dién tich
10 ha, tong s6 ao nudi 13 16 ao (40 x 40 m), dot 1 tha nudi
8 ao, dot 2 tha nuoi 4 ao va dot 3 1a 4 ao. Nudc cfip vao
ao trit du kién vao cac dot triéu cudng trong thang (dau
va giira thang - mdi dot cach nhau 15 ngay), mdi dot triéu
cudng bom 4 ngay, mdi ngdy bom 6 h. P sau nudc trong
ao trir1a 2,5 m, d6 sau khai thac 1a 1,5 m, do sau muc nudc
trong ao nuodi la 1,0 m. Tinh quy md dién tich céc ao trong
khu nuéi va quy mé bom cép.

S, =2,56ha; H_=1,0m; H = 1,50 m; AT = 15 ngay;
N =4ngay; G=6h.

Ta co:

B1 = 8*40*40/16*40%40 = 0,5

B2 = B3 =4*40*40/16*%40%40 = 0,25

= Pmax = 0,5 (chon), tuong ung voi dién tich nudi
trong mot dot tha nudi 16n nhat 1a 8 ao = 8%40*40 = 1,28
ha (S,).

Tinh toan xéac dinh quy mé ao trir ling:

Phuong phép 1: Tinh toan theo cong thuc

Thay vao cong thtrc (15) va (2), ta co:

1,0625%1,0 + 0,0153*15
W =

. *1,28¥10.000 =17.782(m’)
1 - 0,007%(15/1,50)

s =%= 17.782/1,5 = 11.900 (m?= 1,19 (ha)

tru

Phuong phap 2: Tra bang (bang 2)

Taco: S =1,28 ha=1,00 ha+ 0,28 ha

H =1m,H_=15m,AT= 15 ngay

V6iS (1) =1 ha, tra bang 2 (hang s6 thur tu bang 3)
W_(1)=13.900 m*, S_(1)=9.300 m?

V6i S (2) = 0,28 ha, ndi suy ta co:

W, 2)=W,_(1)*0,28=13.900 * 0,28 = 3.892 (m?)
S,.(2)=S, (1) *0,28=9.300 * 0,28 = 2.604 (m?)
W, =13.900 +3.892 = 17.792 (m?)

1
(Chénh 10 m?® v6i cach tinh tir phwong phap 1, nguyén
nhan do trong bang tra lam tron s dén hang chuc).

S, =9.300 +2.604 = 11.904 (m?) = 1,19 (ha)

t

Quy mo cac ao xu ly nuéc:
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Thay vao cong thuc (9) ta co:
S,.=S.. =S, =128 (ha)

Dién tich ao ling thai va bun dong:
S, = 10%x S, =0,26 (ha)

Tong dién tich mat nude: S=S_+8S_+S_+8 +8S

+8,,= 1,19 +2%1,28 + 2,56 + 2,56/16 + 0,26 = 6,73 (ha)

Tinh toan quy m6 bom: Thay vao cong thuc (16) ta co:

W 17782
NxG  4*6

Quom= =740 (m3/h)

bé glam quy mb ao trit lang, ao xtr 1y nudéce cap, ao san
sang cap can chia cac ao nudi thanh nhiéu dot nudi (trong
vi dy chia lam 3 dot nu01) trong do quy md cac ao tri
ling, ao xur ly nudce cip, ao sin sang cap duoc tinh tir dot
nudi cé dién tich ao nuéi 16n nhat (B - max).

Dé giam quy mé ao trir, quy mod bom cho khu nuéi, can
phai ting thoi luong cap nudce (ting sé dot bom va thoi
gian bom trong 1 dot). bé lam duoc viée nay, chat luong
nudc trong kénh cip ngudn phai tot, hay néi cach khac hé
thong kénh cap ngudn phai thong thoang, gan bién dé dam
bao d6 man, ciing nhu nhing chi sé méi truong khac, quy
mé kénh cap ngudn phai tai da nude cho bom cip. Cac
khu nuéi thdm canh cang vao sau trong dat lién quy mo
ao trit cang phai 16n, kénh cAp ngudn cang phai rong, ty 18
dién tich ao nuoi trong khu nudi cang phai nhé. Hé thong
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kénh cap ngudn c6 quy mé nho thi cac ao trir ling trong
khu nudi phai 16n (didu nay 1a khong logic do mét can
bang cip nudc vé lwong), ddy 1a nguyén nhan gy 6 nhiém
mdi truong tram trong.

Céc cong thire tir (1) dén (16) sir dung dé cac nha quan
ly, thiét ké, chu trang trai, ho nong dan... [am can cu tinh
todn quy md ao trit, ao nudi va HTTL ndi dong cap - thoat
nudc, trén co s& do can nhic lya chon quy mé ao nudi
phu hop. Trong vi du, ty I€ dién tich ao nuo6i khoang 25%
(2,56/10) dién tich khu nuéi vao khoang 40% (2,56/6,73)
dién tich mat nudc khu nudi. Qua kinh nghiém nuobi tai
DBSCL, day duoc xem 1a ty 1& nudi bén viing.

Dbi voi ao nudi va quan 1y qua trinh nuéi, can phai
thyuc hién “4 khong”: Khong dé nuée sau; khong dé nude
lau; khong dé nude dimg yén; khong bom nudc truc tiép
(vao ao nudi).
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Nghién ctru gidi phap bom rira viing lang dong trong dwong ong
van chuyén dau trong diéu kién khong dung khai thac

Nguyén Hoai Vii"", Pham Thanh Vinh!, Tran Xuin Pao?, Nguyén Thé Vinh?
ILién doanh Viét - Nga (Vietsovpetro)
2Hgi Déu khi Viét Nam
3Truong Dai hoc Mo - Dia chat

Ngay nhén bai 28/6/2017; ngay chuyén phan bién 30/6/2017; ngay nhan phan bién 25/7/2017; ngay chip nhan dang 28/7/2017
Tém tit:

Viéc van chuyén diu bing dwdng 6ng cho thiy, kha ning vin chuyén phu thudc vao cac tinh chit 1y héa, tinh
lwu bién ciia Iwu chit va cac dic tl'nh du'(‘)'ng ong xﬁy dung dung dé van chuyén. Tai cic mé ciia Vietsovpetro, qué
trinh van chuyén diu bang dwong 6ng ngam gip rat nhiéu khé khin do hién twgng ling dong paraﬂin H¢ thong
dwdng dng xay dlrng 6 cac mo cua Vletsovpetro ndi lién cac cong trinh khai thac dung dé van chuyen diu déu
khéng c6 hé théng phéng thoi dinh ky dé tiy rira chit ling dong. Vi vy, viéc tiy rira cac chit ling dong trong
dudng dng phai dung giai phap khac.

Bai viét trinh bay két qua nghién ciru giai phap bom rira ving ling dong trong dwong dng van chuyén diu ap
dung tai Vietsovpetro, gép phan thuc hién qua trinh khai thac dau hiéu qua & Vietsovpetro néi riéng va nganh

dau khi néi chung.

Tir khéa: Bom riva dwong éng, dau nhiéu paraffin, ling dong paraffin.

Chi s6 phén logi: 2.4

o A PN
Dat van de

Nhitng thach thirc va phtic tap trong van chuyén dau
mo Bach H6 va mo Rong bt ngudn tir tinh chét dic trung
cia dau (ham luong paraffin, d6 nhét va nhiét do dong
dic cao), dic tinh hé thong dudng éng dan dau hién hitu
(khéng duoc boc cach nhiét, nhiéu cép duong kinh 6ng
trong mét tuyén Ong, toan tuyén duong 6ng cé rat nhidu
doan O ong dung lam tang sy phtrc tap trong qua trinh van
chuyén...), dau vén chuyen trong diéu kién méi truong
nhiét d6 nudc bién thap, ty sé khi dau va xung dong ap
suét 16n, va anh huong cua h¢ nhii tuong dau - nuée 1én
tinh chét luu bién cta chit 1ong. ..

Qué trinh van chuyén dau c6 nhiéu paraffin tach khi
hoan toan bang dudng éng ngam dudi bién thuong kém
theo hién tugng léng dong paraffin, dac biét 1a trong cac
doan dng khong dugc boc cach nhiét [1]. Te do ling dong
paraffin phu thudc vao dic trung 1y - héa cta dau tho khai
thac, diéu kién nhiét thuy dong luc hoc va cac yéu té khac.

Trong mot sb giai doan, dau khai thac & gian du giéng
(BK/RC) vo6i luu Iwgng nhé duoc van chuyén an toan vé
gian ¢b dinh (MSP) dé xtr 1. Qua trinh véan chuyén nay
rat kho khan do hién twong ling dong paraffin. Mot trong
nhiing yéu té chinh duogc xem 1a anh hudéng manh mé dén

"Tac gia lién hé: Email: vunh.pt@yvietsov.com.vn
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qué trinh va muc d¢ hinh thanh ling dong paraffin trong
dng 1a ddc trung thuy dong luc hoc cia dong hdn hop
cac chat long trong dng. Diéu nay dugc khang dinh tai
nhiéu cong trinh khoa hoc trong va ngoai nuéc da cong
b trudce day [2, 3]. Vietsovpetro dd dua ra cac bién phap
han ché va tay rira chat ling dong paraffin hinh thanh bén
trong duong ong din dau. Mot trong nhimng giai phap do
1a bom thém nudc bién vao dudng dng c¢6 luu lugng nhod
dé tang toc do dong chay cua chét 16ng. Thuc té cho thdy,
giai phap trén da mang lai hi¢u qua tich cuc cho cong tac
san xuét tai cac cong trinh dau khi ngoai khoi cac mé cia
Vietsovpetro, khong can phai dimg khai thac diu ma van
tay rira duoc 16p ling dong mém hinh thanh trong ng,
nang cao hiéu qua van hanh cic duong dng dan dau, dic
biét la cac duong dng c6 luu lugng nhé.

Van dé cbt 15i cua viéc gia ting van téc dong chay
trong ong 1 tao dugc nhitng tng suét truot du 16n, thing
dugc luc lién két bén trong giira cac phan tir ctia diu dong
dic, céc tinh thé paraffin va cac tap chét co hoc trong chét
ling dong hay lyc bam dinh ciia ching véi bé mit kim loai
ctia duong 6ng [4-6]. Két qua la cac 16p lang dong paraffin
thudng gap trong thuc té van chuyén dau trong moi truong
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Method of cleaning deposition in gas
and oil transportation pipeline without
interrupting production process

Hoai Vu Nguyen'', Thanh Vinh Pham’,
Xuan Dao Tran?, The Vinh Nguyen®

Vietsovpetro Join Venture, Vietnam
2Vietnam Petroleum Association
*Hanoi University of Mining and Geology, Vietnam
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Abstract:

The process of gas and oil transportation in subsea
pipelines depends on the properties of transported
fluids, especially their physicochemical properties,
rheological properties, as well as the characteristics of
the pipelines.

In the oil field of Vetsovpetro JV, oil and gas
transportation in subsea pipelines faces many
challenges due to complicated properties of paraffin
produced oil leading to deposition in pipelines. There
is no pigging system installed for oil transportation
pipelines in Vietsovpetro JV’s oil field, so it is critical
to use other methods to clean the pipelines. The article
focuses on the effective method applied in Vetsovpetro
JV for cleaning the deposition in pipelines, improving
the ability of oil production in Vetsovpetro JV.

Keywords: Paraffin deposition, paraffinic oil, pipeline
cleaning.

Classification number: 2.4

hop co thé han ché va khic phuc dugc.

Khi ¢mg suit truot do may bom tao nén 16n hon tng
sut trugt dong cua chét long thi cau trac lién két cua cac
chat bi pha huy. Luc ndy, ddu mang tinh chét cia chat long
Newton. Néu nguoc lai, cac chat ling dong trong 6ng s&
khéng dich chuyén dugc ma tich ty lai thanh timg ving.
O trang thai tinh, cac phan tir paraffin trong dau tao nén
nhitng mang tinh thé va hinh thanh cac ciu tric c6 do bén
tang dan theo thoi gian. Phirc tap & day 1a nghién ctru dong
luc hoc mutc d6 bén vitng cua cac cAu trac trong dau (su
phu thudc ctia g suat truot tinh theo thoi gian ma dau &
trang thai tinh tai moéi trudng ding nhiét). Ung sut truot
tinh khong nhitng phu thudc vao nhiét 4o ma con phu thudc
vao thoi gian hinh thanh va d6 bén cia cau tric mang do.
D6i voi dau khai thac tai cac mo cia Vietsovpetro, do bén
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clia cu tric mang tao thanh s€ tdng va co thé dat t6i vai
tram Pa trong khoang thoi gian mét vai gio. Néu sir dung
hoa pham giam nhiét d6 dong ddc dé xur 1y dau thi gia tri
t61 han ng sudt truot tinh cia dau da xt 1y ¢ thé giam t6i
hang chuc 1an so v&i ctia dau tho chua qua xtr 1y va c6 thé
dat & mirc mot hodc vai chuc Pa.

Str dung phuong phap tiéu chuin trong viéc xac dinh
ling dong paraffin cho thdy, mdi lién quan giira téc do
hinh thanh ving ling dong véi cac dic trung thuy dong
luc hoc va d6 nhét duoc thé hién qua biéu thirc sau:

1=a%a- 5 (1)
Q

Trong d6: I - Toc d6 hinh thanh ving ling dong hay
cac chét ling dong paraffin; A - Tiét dién duong dng; Q -
Luu lugng ctia chat 1ong trong ong (m3/ngd) R - Ban kinh
thuy luc (m); © - Ung suét truot tai thanh ong hay trén 16p
ling dong (Pa); t_ - Ung suit truot tinh cua dau dong dic
tai bé mit phan cach cac 16p (Pa).

Néu nhu tao dwoc tng suét trugt trong dudng ong dan
dau mét luc 16n hon ung suét truot dong cua cac chit léng
dong thi cic cau trac lién két ctia no s& bi pha huy va cac
chat lang dong hinh thanh bén trong duong éng s& bi day
ra ngoai.

Khi rira dudng dng, dong chit long chuyén dong trong
ong khong dong nhat, vi vay dé gian hod qua trinh rtra ta
chi don thuan xem xét trudng hop hon hop chat 1ong dong
nhét.

Ung sut trugt T duge xac dinh theo biéu thire sau:
r

Trong do r- Ban klnh thity lyc; L - Chiéu dai ong; P
vaP, ap suét tai hai dau Ong.

Trong trudng hop ché do dong chay tang thi t dugc xac
dinh theo cong thuc:

=%, 3)
r

Trong d6: v 1a toc do trung binh cua dong chay trong
dng; p 1a d6 nhot hiéu dung cua chit 1ong trong ng. DO
nhét hiéu dung ciia chat 1ong trong dng thay dbi theo chiéu
dai dudng dng va rat kho xac dinh. Con ng sudt truot co
thé x4c dinh theo t6n hao thuy lyc khi rira dng.

Két qua thuc nghiém

Giai phap da duoc ap dung dé bom rira ving ling dong
tuyén duong 6ng van chuyén dau RP-3 — PLEM (FSO-3)
— CPP-3 — CPP-2 két ndi mo Bach H6 va moé Rong.Pay
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la duong 6ng ¢ nhiéu phirc tap phat sinh khi van chuyén
san phdm do cdc nguyén nhan: San phim khai thac tai
khu vuec mé Rong ¢6 dd nhdt 16n, nhiét do dong dic cao
(30°C) nhiét do chat luu khoang 50-55°C, khi van chuyén
dén diém xur ly tlern can nhiét do dong dac. Do d6 nguy co
tac nghén duong ng 1a rat 16n.

o FSO3 /
\\J—f' RC-1

v
Hinh 1. So dé dudng van chuyén san phim RP-3 - PLEM
(FSO-3) = CPP-3 - CPP-2.

Dau vén chuyén theo duong dng RP-3 — PLEM (FSO-
3) — CPP-3 — CPP-2 c6 thong s6 lam viéc cta duong
dng nhu hinh 2.
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Hinh 2. Pgng thai lam viéc clia dudng 6ng RP-3 > PLEM
(FSO-3) = CPP-3 - CPP-2.

Sau moét thoi gian van hanh, tdn hao ap suét van chuyén
dau trong duong dng di tang tir 5-6 at 1én dén 10 at (téc do
tang ap suit khoang 0,13-0,15 at/ngd). Nguyén nhén ting
ap suat trong dudng ong nay 1a do tinh chét luu bién dic
thi ctia dau va c6 sy ling dong paraffin mém bén trong
dng. Két qua mo hinh hoa tinh toan ton hao thuy luc [7]
v6i luu lugng bom dau gia dinh 1a 3150 m*/ngd da xac
dinh lugng ling dong paraffin trong dudng 6ng (bang 1).
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Néu t6n hao ap suét khi van chuyén dau dat t6i 10 at,
trong duong ong da hinh thanh 16p lang dong day tdi 30
mm va lugng lang dong paraffin mém dat dén 1070 m°.

Bang 1. Dy doan lang dong paraffin mém trong dudng ong
RP-3 - PLEM (FSO-3) - CPP-3 - CPP-2.

_ Chiéu day Tén hao ap suit Thé tich Thé tich 6ng
lang dong (mm) (at) 16p paraffin (m?) con lai (m?)
0 4,6 0 3370
5 4,9 193 3170
10 5.4 380 2990
20 7,0 737 2633
30 9.8 1070 2300

Lop lang dong paraffin di dugc ty rira bang cach bom
thém mot lwong nuée bién nham ting van téc dong chay
trong ng. Hinh 3 cho thdy, sau khi bom rira bang nuéc
bién, ap suat van chuyén dau tai dng ding gian RP-3 da
giam tir 37 at xudng 32 at, ton hao 4p suit trong dudng
6ng da tré lai gan nhu gi4 tri ban dau, chimg t6 phan 16n
luong paraffin “mém” ling dong da dugc day khoi duong
dng. Bom rira nuéc bién vao dudng éng van chuyén thuc
hién cach nhau hon 30 ngay/lan duoc mé ta trong hinh 3.
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Hinh 3. Céc thong s6 bom rda dudng ong RP-3 - PLEM
(FSO-3) - CPP-3 - CPP-2.

Két qua tinh toan va thuc t& van hanh khi ding nudc
bién rira duong dng cho thdy hiéu qua rd rét. Khi bat dau
bom nudc, ap sudt tai dng dung RP-3 dat dén 37 at, tong
luu lugng dau va nude chi dat khoang 200230 m¥/gio.
Sau 24 gid bom rira, luu lugng dau va nude trong 6ng da
dat mtrc 300+320 m?*/gid, trong khi ap suét tai 6ng ding
RP-3 lai giam tir 37 at xudng con 32 at. Nhu vay, viéc
dinh ky téy rira ling dong paraffin bang cach bom thém
nudce bién vao dudng dng cho phep thuc hién lién tuc va
hi¢u qua qua trinh van chuyén dau tir mé Rong sang mo
Bach Hb.
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Trén co s& cac két qua tinh toan, thi nghiém va thuc
té van hanh duong ong van chuyén dau RP-3 — PLEM
(FSO-3) — CPP-3 — CPP-2 c6 thé dua ra mot sé nhan
xét sau:

Khi bom rira duong 6ng bang nudc bién ma khong
dimg khai thac dau trén mo Rong véi cong suat cuc dai
clia cic may bom CNS-65/500 xay ra qua trinh tay rira
16p ling dong mém hinh thanh trong dng. Sau khi rira,
bé day 16p ling dong mém giam di khoang 5 mm, twong
duong 197 m® chit ling dong mém (dau dong) bi day ra
khoi duong dng;

Bom dinh ky nuéc bién vao dudng dng khong tay ria
hoan toan dugc 16p ling dong hinh thanh bén trong dudong
ong. Hiéu qua bom rira phu thudc vao nhiét d6 nudc bién
trong thoi gian rira, toc do ciia chat 1ong va khoang thoi
gian bom rua.

Trong qua trinh van chuyén dau nhiéu paraffin & nhiét
d6 thap, ling dong mém bén trong thanh duong 6ng la
khong thé tranh khoi. Rira dinh ky duong dng bang nudc
bién khong thé tdy toan bo cac chét ling dong d6 nhung
¢6 thé duy tri dwoc kha ning van hanh cua dudng 6ng va
nang lyc khai thac dau trén mo.
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Nghién ctru mét so tinh chat ciia vat liéu polyme compozit
PA11/bot tre co sir dung chat twong hop PVA
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Tom tit:

Vit liéu polyme compozit trén nén polyamit 11 (PA11) va bt tre (BT) dwoc ché tao bing phwong phap trén néng
chay trén thiét bi tron ndi Haake. Pé nang cao kha niing két dinh giira cac thanh phan compozit, polyvinyl ancol
(PVA) véi cac ham lwgng khac nhau dwgc dwa vao compozit theo 2 phwong phap: Phoi tron néng chay truc tiép
cung véi cac thanh ph::m compozit va xir Iy bé mit BT trong dung dich c6 mit PVA truée khi phdi tron néng
chay. Khio sat dd bén kéo ciia vat liéu compozit ddi véi 2 phlro’ng phap ché tao cho thiy, cac miu compozit c6 BT
dwgec xw ly trwde voi PVA cho do bén kéo cao hon so véi cic miu ph01 tron nong chay. Két qua thu dwoc tai ty 1€
PA11/BT (60/40) c6 mit 10%Kkl PVA ché tao theo phwong phap nay cho d bén kéo dut dat gia tri cao nhét (41,5
MPa). Tai ty 1¢ nay, dd dan dai khi dit cia vat lidu ciing dat gia tri cao nhit 13 6,9%. Nho kha ning phén tin
va két dinh ciia PVA véi cac thanh phin compozit tot, nén vt liéu compozit theo phwong phap nay c6 do ngim
nwéc trong 24 h thip hon so véi phwong phap trén noéng chay trye tiép. Két qua nay ciing phi hop khi quan sat

bé mit pha v cAu tric cia vat liéu bang anh SEM.
Tir khéa: Bét tre, compozit nhwa g6, polyamit 11, PVA.
Chi s6 phén logi: 2.5

Md dau

Trong nhitng nim gan day, nhu ciu trang tri ndi - ngoai
that lién quan dén vat liéu compozit nhua g6 trong kién
tric va xay dung ngady cang gia tang nho kha nang tao
ra su khac biét va tinh thim my cao. biéu nay c6 duoc
la do vat liéu so hitu cac tinh chét gidng g, than thién
moi truong, kha nang dinh hinh da dang, tudi tho cao...
Lam nén cac tinh chat doc dao cua vat lidu compozit nhya
0 1a sy két hop cac wu diém cua nhwa nén va cac chat
don nhu: Bot gd, BT, cac soi thuc vat ty nhién va cac soi
xenlulozo... Nhitng loai sgi nay déu co tinh chat co hoc
t6t va co ty khdi thap, do vay ching dugc cho 1a giai phap
“xanh” trong viéc thay thé cac soi truyén thong nhu soi
thuy tinh, cac chit don vo co... [1, 2]. Trong cac loai sgi
thuc vat, soi tre thé hién nhiéu vu diém hon ca nhé tinh
chét co hoc cao va da dang, c6 thé cung cip cho cic nganh
cong nghiép véi s6 lugng 16n, gia thanh ré [3].

PA11 13 dong nhya polyme sinh hoc, ban tinh thé c6
nhiét d6 nong chay khoang 190°C va c6 tinh chit co hoc
vuot trdi so véi mot sb nhua nén phé bién hién nay nhu PP,
PE hay PVC [4]. PA11 ¢6 d6 phan cuc twong ddi cao nho
nhém amin va nhom hydroxyl trong phédn tir nén c6 thé
tuong hop v6i BT dé tao thanh vat liéu compozit c6 d bén
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co hoc cao [5, 6]. Tuy nhién, vat liéu PA c6 nhuoc diém 1a
d6 ctmg 16n va kho gia cong. Do vy, mot sé nghién ciru
da dé cap t6i viéc sir dung chit twong hop dong vai tro
hd trg gia cong cho PA11. Trong d6, PVA s& hiru mat do
nhom hydroxyl cao, cé tinh linh dong cao nén thich hop
lam chét twong hop cho nén PA11 véi BT. Tac gia Stoyko
Fakirov [7] dé ché tao thanh cong hdn hop PA va PVA véi
thanh phan PVA c6 thé dat t&i 60% khoi lwong. Tuy nhién,
cac nghién cuu st dung blend PA/PVA dong vai tro lam
nhya nén cho vat liéu compozit con nhiéu han ché, chua
duoc dé cap. Do do6, viéc nghién ctru st dung PVA nhu
mot chit tuong hop cho vat liéu compozit PA11/BT s¢
nang cao dang ké kha ning twong tic va bam dinh giira
nhya nén va BT, 1am cai thién dang ké tinh chat co hoc.
Diéu nay c6 dugc nho cAu tric ciia PVA c6 mat dd nhoém
hydroxyl cao nén dé twong hop voi BT. Bén canh dé, cac
nhém nay ciing ¢ thé két hop voi nhém hydroxyl hoic
amin trong PA11. Nho su twong tac giita cic thanh phan
PA11, PVA va BT, vit liéu compozit nay s& thé hién dugc
cac tinh chat co hoc ndi trdi so véi vat lidu compozit nhya
g0 thong thuong khac.

Do vay trong nghién ctru nay, ching t6i da lga chon
ché tao vat li¢u compozit trén nén PA11 va BT than thi¢n
véi moi truong co su dung chat twong hop PVA. Trén co
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Abstract:

Polymer composites based on polyamide 11 (PA11) and
bamboo flour (BF) were prepared by a melt mixing
method on Haake equipment. In order to improve
the adhesion between components of the composites,
polyvinyl alcohol (PVA) at different concentrations
was added into the composites by the two following
methods: PVA, PA1l, and BF were mixed together in
the melting state (abbreviated as the melting method);
and BF was treated by PVA in a ethanol solution before
added into the composites (the modifying method). The
result of tensile test showed that the tensile strength
(TS) of composites produced by the modifying method
is higher than that of other composites fabricated by
the melting method. At the ratio of PA11/BF (60/40)
and PVA concentration of 10 wt.%, the TS value
reached the highest peak at 41.5 MPa. Besides, the
elongation at break of the composites is 6.9%. The
composites prepared by the modifying method had
lower water uptake for 24 h than that of the melting
method. It means that PVA played a more effective
role in the modifying method in comparsion with the
melting method. The result was also relevant with the
observation of the fracture surface of composites by
SEM images.

Keywords: Bamboo flour, polyamide 11, PVA

compatibilizer, wood plastic composite.
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so danh gia mdi twong quan giira tinh chat co hoc, d9 hap
thu nuéc va thanh phan vat liéu (BT va PVA) dé tim ra ty
1¢ t6i wu trong viéc ché tao vat liéu compozit Nghién ctru
nay da sir dung mot s6 phuong phap ché tao khac nhau dé
tim ra giai phap t6i uu trong viéc cai thién tinh chat cua
vat liéu.

Thuc nghiém va cac phugng phap nghién ciiu
Nguyén liéu

Nhua PA11 (hang Arkema, Phap) nhiét do nong chay
1a 188°C, khdi lwong riéng: 1,02 g/cm?. BT c¢6 kich thudc
lot sang 100 mesh (150 mm), khdi lugng riéng 1,1 g/em?,
d6 am nho hon 8%, duoc cung cip bai Cong ty TNHH ché
bién gd VNDD Viét Nam. PVA ciia hing Sigma-Aldrich
(M¥), ¢6 trong lwong phan tir tir 31.000 dén 50.000 dvC.

Ché tao vit ligu compozit PA11/BT

Phuwrong phép trén néng chay tryc tiép: Hon hop PA11/
BT (theo cac ty 18 70/30, 60/40, 50/50) va PVA (chiém
téng khéi luong mau 1an luot 1a 5, 10, 15%) dwoc can
chinh x4c va dugc tinh toan dé dam bao hé sb dién day cua
mau trong budng tron cua thiét bi tron ndi Haake (hinh 1)
1a 0,75. Mau compozit PA11/PVA/BT dugc gia cong voi
ché d6 nhu sau: 200°C; toc do truc quay 50 vong/phut, voi
thoi gian 1a 5 phut trén thiét bi tron nong chay Haake. Sau
d6, mau ¢ trang thai nong chay dugc lay ra chuyén sang
may ép thiy luc TOKYOSEIKY ép thanh dang tim phing
véi nhiét do ép 220°C va luc ép 20 MPa. Cac mau dugc
lam ngudi & nhiét 46 phong va dé 6n dinh it nhét 1 ngay
trude khi khao sat tinh chat cua vat lidu.

Thiét bi ép

May tinh diéu khién

Hinh 1. May tron ndi Haake.

Phwong phdp bién tinh: Ban dau, can mot luong PVA
chinh x4c hoa tan trong 200 ml nude cat c6 hd trg khuay
tir trong 1 h & 70°C, téc d6 500 vong/phut. BT dwoc phan
tan vao dung dich trén (dé dam bao ham lugng PVA chiém
5, 10, 15%kl ctia mau compozit) khudy tir tiép tuc trong



45 phit dén khi tao thanh hdn hop déu ciia BT va PVA.
Hdn hop thu duogc dem sdy dén khi loai bo hét nude dé thu
duoc hon hop BT va PVA.

Tiép theo, hdn hop PA va BT duoc bién tinh boi PVA
(dugc tinh toan theo dung ty 1€ phwong phap trdn nong
chay) duoc tron nong chay trén thiét bi tron ndi Haake v6i
diéu kién gia cong twong tu nhu phuong phap tron truc tiép.

Phuwong phdp nghién ciru

Céc tinh chat co hoc nhu d6 bén kéo dirt, do dan dai khi
dut duoc xac dinh bang may kéo dut da nang Zwick Z2.5
(CHLB Dirc) theo tiéu chudn ASTM D638, toc do kéo 5
mm/phtt ¢ nhiét 6 phong. Mdi loai mau duge do 3 1an dé
liy gia tri trung binh.

Hinh théi ciu trac bé mat vat liéu compozit nhya gb
duoc xac dinh trén kinh hién vi dién tir phét xa trudng
(FESEM) S-4800 cua hang Hitachi (Nhat Ban), vai do
phong dai c6 thé 1én t6i 500.000 1an, tai Vién Vé sinh dich
té Trung wong.

bo ngém nude duge xac dinh theo tiéu chudn ASTM
D570, mau duge ngam trong nudc voi thoi gian 1a 24 h.
Sau d6 mau dugc lay ra, lau kho va xac dinh khéi lugng.
Ham lugng nudce hép thu cua vat liéu (%kl) dugc tinh toan
theo cong th’l'rc: m% = 100*(mp- m )/m, (%). Trong do:
m , m_la khoi lwuong mau ban dau va sau khi ngam.

Két qua va thao luan
Dj bén kéo ciia vit ligu compozit PA/PVA/BT

Do bén kéo dirt (Rb): DO bén kéo dut cua cac miu
compozit PA11/BT c6 va khong c6 PVA duoc trinh bay &
bang 1. Mau PA 11 ban diu c6 d6 bén kéo dut 1a 37,5 MPa.
Khi phdi tron voi BT, gia tri d6 bén kéo dirt giam nhe. Vi
ham lugng BT dua vao 1a 30%, do bén kéo dirt ban dau 1a
35,6 MPa, khi tang ham luong 1én 40% thi do bén kéo dut
tang 1én 39,1 MPa. Tuy vay, khi tiép tuc ting luong BT 1én
50% thi d¢ bén kéo durt lai bi giam. Diéu d6 cho thiy ham
luong 40%k1 BT dat trang thai phén tan tot nhat. Két qua
nay cling phu hgp véi nghién ctu trude, khi sir dung BT
bién tinh boi TEOS gia cudng da cai thién dang ké do bén
kéo cho nén PA11 [8]. Khi st dung chat trong hop PVA,
d6 bén kéo dit ciia cac mau compozit tang dan va dat gia
tri 16n nhét tai 10%kl PVA. Diéu nay chimg to PVA c6 kha
ning cai thién sy phan tan BT trén nén PA11, gop phan
lam tang do bén kéo. Khi ham lwgng PVA vuot qua 10%,
PVA lam tang su phan tach pha cua vat li¢u va lam giam
két dinh ctia PA v6i BT cia vat liéu. Didu nay dan dén do
bén kéo dut giam nhanh ngay ca khi sir dung PVA cho ca
2 phuong phéap bién tinh hodc tron ndng chay.
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Bang 1. P9 bén kéo diit (MPa).

Tylg¢ 0%kl PVA 5%kl PVA 10%Kkl PVA 15%Kk1 PVA
Kkhéi
e ngnning 79 P T g T P
PA/BT chiy s padp 'S phip s PP

ety chayr bién chayr bién tinh chayr bién

: truc tiep tinh truc tiép truc tiep tinh

70/30 35,6 35,8 36,1 36,3 37,7 34,7 34,9
60/40 39,1 39,6 40,5 40,6 41,5 39,9 40,8
50/50 36,5 37,4 37,6 38,2 39,6 37,3 37,5

So sanh giita phuong phap tron nong chay truc tiép
va phuong phap bién tinh (nhu d3 mé ta trong phan thyc
nghiém), do bén kéo dut cua cac mau compozit sit dung
BT bién tinh cao hon. Dic biét, tai ty 1¢ PA/BT (60/40) c6
bién tinh boi 10%k] PVA, do bén kéo dut dat gia tri 16n
nhét 12 41,5 Mpa, cao hon so vi mau tron néng chay truc
tiép (40,6 MPa). Sy gia ting nay duoc hiéu 1a do trong
dung dich kha nang phan tan va bam dinh cia PVA lén BT
déu hon so voi phuong phap noéng chay. Do vay hiéu qua
gia cuong cho BT tét hon so véi phuong phép tron nong
chay.

D din dai khi dirt (Rm): Két qua thi nghiém vé do dan
dai khi dut cta vat liéu compozit dugc trinh bay ¢ bang
2. Tr s6 lidu thu dugc cho thiy, khi tang ham lugng BT
d6 dan dai khi dat giam dan. Mau PA11 ¢6 d6 dan dai khi
dat 1a 35,9%. Khi ham Iwong BT 1a 50%kl, gia tri nay con
5,2%. Sy suy giam do bén kéo dut 1a do tinh dong nhat
ctia nhya nén giam khi c6 mat BT. Tuy nhién, d¢ dan dai
khi durt c6 sy gia ting nhe khi xuét hién PVA. Cac miu sir
dung BT bién tinh c6 do dan dai khi dat cao hon so véi
mau ché tao bang phuong phap truc tiép. Twong ty nhu
v6i @6 bén kéo dut, mau sir dung 10%kl PVA tai ty 1¢ PA/
BT (60/40) c6 d6 dan dai khi dut dat két qua cao nhét 1a
6,9%. Két qua nay phan anh kha nang phan tan va két
dinh cta chat don trong nén PA dudi su hd trg cua PVA
tao ra vat li€éu compozit cé tinh d@)ng nhét cao hon so véi
mau tron néng chay truc tiép va mau khong sir dung PVA.

Bang 2. D9 dan dai khi dit (%).

Tyle 0%kl 5%kl PVA 10%Kk1 PVA 15%kl PVA
PA/BT  PVA
Trjn Tron ~ Phuong  Tron  Phuwong  Tron  Phwong
nong chiay nong  phap  néng  phdp nongchdy  phdp
tructibp  chiy  bien  chiy  bién  trwctiép  bién
trectip  tinh  trwctiép  tinh tinh

70/30 58 6,2 6,6 6,8 6,9 6,3 6,4
60/40 56 6,0 6,4 6,5 6,9 6,2 6,3
50/50 52 54 6,4 6,4 6,5 6,1 6,2
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Dy ngdm nwoc

Do ban chit ciia PA va BT déu c6 tinh phan cuc, nén
kha ning ngdm nuéc cua vat liéu compozit ndy cao hon
so voi nhua nhiét déo thong thuong. Két qua khao sat kha
nang ngim nudc ctia vat liéu polymer compozit PA11/BT
trong 24 h dugc chi ra trong bang 3.

Bang 3. P§ ngdm nuéc (%kl) trong 24 h cha vat ligu
polyme compozit PA11/BT dugc ché tao theo 2 phuong
phap khac nhau.

Ty 1€ Phuong phap truc tiép Phuong phap bién tinh
PA/BT 0%kl 5%kl 10%KkI 15%kl 0%kl  5%Kki  10%kl  15%kl
PVA PVA PVA PVA PVA PVA PVA PVA
70/30 1,43 1,55 1,61 1,65 1,43 1,50 1,56 1,60
60/40 2,32 2,43 2,84 2,93 2,32 2,38 2,80 2,85
50/50 2,63 2,51 2,58 3,01 2,63 2,42 2,82 2,95

Két qué cho thay, kha nang hip thy nudc cia vat liéu
polymer compozit ting theo ham lugng BT va theo thoi
gian. Tai 24 h dau tién, mau compozit PA/BT (70/30) c6
ham lugng nudc la 1,43%, gia tri ndy tang 1&€n 2,63% khi ty
16 PA/BT la 50%kl. Diéu nay 1a do BT c6 nhié¢u mao quan
rong nén nudc dé dang xam nhéap vao trong vat lidu. Ddi
v6i cac mau phdi tron nong chay truc tiép co mit PVA,
ham lugng nude bi hip thu co xu hudng ting nhe theo
ham lwong PVA va dat gia tri 16n nhét tai ham lugng PVA
1a 15%Kl. Vi du, tai ty 1é PA/BT la 60/40, mau compozit
khong st dung PVA c¢6 ham lugng nudc hép thu 1a 2,32%,
gid tri ndy tang dan tir 2,43% lén t6i 2,93% tuong (mg véi
ham lugng PVA tir 5%kl 1én 15%kl. Cac mau compozit str
dung phuong phép bién tinh BT ciing cho thdy ham luong
nude hap thu cé xu hudng twong tu. Tuy vay, cic gia tri
nay nho hon so v6i phuong phap tron nong chay truc tiép,
diéu nay 1a nho kha nang phan tan déu cua BT da xir ly
trong nén PA11.

Hinh thdi céu triic ciia méu PA/BT

Hinh thai cu triic ctia bé mat mau sau pha v& dugc
khao sat bang phuong phap FESEM duogc gidi thiéu trén
hinh 2(A) boc 16 su két dinh giita BT va nhua nén kém,
trén bé mat xuét hién nhiéu vét nat va 15 tréng, bén canh
d6 trén bé mit phén tach pha gitra chit don va nén 1a kha
rd. Do d6 céc ung suét tap trung ta1 cac khuyet tat gy ra
su suy giam tinh chat co hoc cia mau compozit PA/BT.

Hinh 2. Anh c4u tric bé mit ciia cac miu: (A). Compozit

PA/BT, (B). PA/PVA/BT, (C). PA/BT bién tinh PVA.
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Tir hinh 2(B) ¢6 thé thiy, khi c6 mit PVA, tuong tac
ctia BT véi nhya nén PA dugc cai thién, giéi han pha tro
nén khong rd rang. Diéu nay 1a nhd PVA c6 kha ning
tuwong thich voi nhya nén PA va BT tdt, cai thién kha nang
két dinh giita cac ciu phan cua vat liéu. Sau khi compozit
bi pha v& bai luc tac dong manh, cac 16p nhya PA11 van
bao pht xung quanh soi go.

Viée xtr Iy BT béi PVA trong dung dich dan téi bé mat
BT da dugc bao phi mot 16p PVA. Céc 16p nay da cai
thién dang ké kha nang két dinh giita cac thanh phan. Tai
bé mat pha cho thdy, c6 su dong nhit pha giira pha nén va
BT nhu trén hinh 2(C). Diéu nay gidi thich tai sao cac tinh
chit ciia cic mau compozit PA/BT bién tinh cao hon so
v6i cac mau con lai va do ngdm nude ciia mau giam.

Tir két qua thu duoc cho thy, cac mau compozit dugc
ché tao tir BT bién tinh PVA trong dung dich c6 do bén kéo
va d6 dan dai khi dit cao hon so v&i cadc mau compozit sir
dung phuong phap phdi tron ndng chay truc tiép va dat gia
tri 16n nhét 1a 41,5 MPa va 6,9% tai ty 16 PA11/BT 60/40
st dung 10%Kk1 PVA. D6 ngdm nude cia vat liéu compozit
tang khi str dung PVA, tuy nhién diéu nay ciing dugc han
ché mot phan nhd phuong phap xtr Iy bé mat BT véi PVA
trude khi tron nong chay véi PVA. Nghién ctru cdu trac bé
mit cuia vat liéu compozit bang phuong phap SEM d chi
ra, nho c6 mat PVA da cai thién kha nang twong hop gitra
PA11 v6i BT. Didu nay giai thich cho su gia ting gia tri do
bén kéo, dd gian dai khi dut va han ché su héip thu nudc
vao trong mau. Hiéu qua nay con dugc thé hién r6 hon khi
st dung phuong phép bién tinh BT véi PVA.
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Nghién ctru sit dung carbon nanotube ting cwong tinh chat co Iy cho cao su
mat 10p xe may trong hé cao su thién nhién va cao su tong hop styrene-butadien
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Tém tiit:

Nghién ciru nay khao sat ham lwgng don ting cwong carbon nanotubes (CNTs) tir 0 dén 5% khdi lwgng vao hdn
hop cao su thién nhién va tong hgp styrene-butadien dwgc 1am cao su mit 16p xe may dén tinh chit co' 1y ciia vat
liéu cao su. Két qua nghién cl'ru’ da chi ra rang, khi thém ghf'lt don CNTs tl}i thoi gian luu ’héa ’t(”')i wu T, giam, toc
do luu héa tang va cac tinh chit co Iy nhu do cirng, d§ bén kéo dit, d bén xé, dd bén uon giap, kha nang khang
mai mon tang hiéu qua. Ngoai ra, hinh thai hoc ciia vat liéu nanocomposite trén co s¢ cao su/CNTs da dugc quan
sat hinh thai hoc qua phuwong phiap SEM va TEM. Cic tinh chét nhiét ciia vat liéu nanocomposite ciing dwge
khio sat bang gian d6 phan tich nhi¢t khéi lwrgng (TGA). Cac két qua thu dwgc cho thay, vat liéu nanocomposite
cao su/CNTs véi kha ning phan tan t6t CNTs sé 1a vat li¢u tiém niing cho viéc ing dung trong cong nghiép sin

xuat cac san pham lop xe c6 tubi tho cao.

Tir khoa: Cao su styrene-butadien, cao su thién nhién, nano composite, NR/SBR blends, 6'ng cacbon nano.

Chi s6 phén logi: 2.5

- K A
Datvan de

Viéc pha tron cao su tu nhién voi cao su tong hop c6
tam quan trong vé mat thuong mai va k¥ thudt vi c6 nhiéu
uu diém, tao kha nang phdi hop cac tinh chat ma mot loai
cao su khong thé dat dugc [1-7]. Trong céac loai hdn hop
cao su, cao su tyr nhién (NR) va cao su tong hop styrene-
butadien (SBR) duoc sir dung nhiéu trong cong nghiép
san xuét lép xe do c6 dd bén kéo, do bén xé, tinh bén
nhiét va kha ning chdng mai mon cao [5]. Bén canh do,
céc tinh chat co 1y cta hdn hop cao su dugce ting cudong
béng cach st dung chit don khac nhau. Than den duoc st
dung nhiéu trong cong thirc phdi tron cao su vi gia thanh
thép, tinh chét co 1y t6t. Hién nay xu huéng nghién ctru sir
dung chit d6n nano v&i ham lugng thap trong cao su nham
tang cuong tinh chat co Iy cua san phim dang dugc quan
tam [8-10]. Trong cac chit don nano hién nay, carbon
nanotubes (CNTs) dang dwoc quan tim nhiéu boi c¢6 nhidu
tinh chat vuot troi khi duge dua vao cao su chi véi ham
luong thap.

Trén thé gidi, nhidu nghién ctru nham tim ra phuong
phép ting cuong kha ning phan tan CNTs vao hon hop
cao su da dugc thyuc hién. X. Zhou va cac cong sy nghién
clru viéc dua CNTs vao hdn hop SBR (SBR/CNTs) bang
phuong phép ép nong dé so sanh véi mau latex SBR/than

“Tac gia lién hé: Email: vanthang@hcmut.edu.vn
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den, két qua cho thdy SBR/CNTs c6 tinh chat co 1y cao
hon va cai thién dang ké tinh chét gia cong cua SBR [11].
Niam 2008, A. Das ciing da cong bd anh huong cua ham
lwgng CNTs tir 0-10% trong hdn hop 50:50 SBR va cao su
butadiene (BR) dén tinh chét dién, nhiét ciia no. Két qua
cho thdy CNTs voi ham lugng 3-5% trong hdn hop SBR/
BR cho san pham c6 tinh chét co 1y t6t, dic biét & ham
lwong 5% c6 tinh chit co 1y t6t nhit va dap ung dugc yéu
cau gia cong [12]. Nam 2006, K. Kueseng cing cong su
da cong bd phuong phap dua CNTs vao hdn hop cao su
nitrile dé tang cudng co tinh ctia san pham va tinh khang
truong trong dung moi cua cao su [10].

Trong bai bao nay, chiing téi trinh bay két qua nghién
ctru vé anh hudng cua ham luong chit don CNTs trong
hdn hop NR/SBR (w/w: 70/30) dén kha ning khang mai
mon va cac tinh chét co 1y hudng t6i tng dung vao cac san
pham cao su k§ thuat 16p 6 t6, xe may.

Vat liéu va phuong phap

Vit liéu

Cao su thién nhién (SVR3L), SBR 1502 véi ham
luong 25% styrene, dugc cung cip lan lugt boi Cong ty

Cao su Viét Nam, Kumho Petrochemical (Han Qudc).
CNTs (NanocylTM NC7000) dugc cung cap tir Nanocyl
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Abstract:

In this research, we investigated the carbon nanotubes
(CNTs) as reinforced fillers with the concentration
of 0-5% into the mixture of natural rubber (NR)
and synthetic styrene-butadiene rubber (SBR) for
motorbike tires. The research exhibited that when
we increase the CNTs content in the rubber mixture,
the optimal rubber vulcanization time (T, ) has been
decreased from 4.28 min to 2.83 min, which increases
the rate of vulcanization about 28-34%. The physical
properties of the rubber mixture after vulcanization
including shore A, tear load, and tensil strength have
been improved, especially abrasion resistance testing
increased by 31%. Besides, the morphologies of the
resulting rubber nanocomposites were determined
via SEM and TEM. The thermal properties of the
resulting rubber nanocomposites were investigated
via thermal gravimetric analysis (TGA). Based on our
results, the nanocomposites based on rubber/CNTs
with the well-dispersed CNTs in the matrix will be
potential materials for long-life rubber tires.

Keywords: Carbon nanotubes, nanocomposite, natural
rubber, NR/SBR blends, styrene-butadiene rubber.

Classification number: 2.5

S.A. In. ¢6 ham luong carbon 90%, duong kinh CNTs
~ 9.5 nm, chiéu dai sgi CNTs ~ 1,5 um va dién tich bé
mat riéng (BET) 250-300 m?/g. Than den N330 dugc
cung cép tir OCI Company Ltd, kich thuéc hat khoang
26-30 nm, dién tich bé mat riéng (BET) la 75-105 m?/g.
Chét tro xuc tién ZnO, axit stearic, chit chéng lao hoa
2,2 4-trimethyl-1,2-dihydroquinoline (RD-TMQ), chét
hoa déo dioctyl phthalat (DOP) va parafin, chat tro phan
tan polyethylene glycol 4000 (PEG 4000), chat xuc tién
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diphenyl guanidine (DPG), xuc tién n-cyclohexyl-2-
benzothiazole sulfenamide (CBS), xtc tién tetramethyl
thiuram disulphide (TMTD) va luu huynh S8, cac dung
moi hitu co duge cung cép tir hing Rubber Malaysia.

Phwong phap

Chuan bi hén hop CNTs/NR: Cho PEG vao ethanol
khudy trén trong 30 phut, téc d6 1.000 vong/phut, tiép do
CNTs dugc phan tan vao trong PEG va ethanol theo ty 1€
khéi lwong 1:10. Tiép theo hdn hgp CNTs/PEG duge cho
vao mdy siéu am trong 2,5 gio & nhiét do phong. Tiép do,
hdn hop duogc can tron véi NR trén may can hai truc &
nhiét d6 80°C trong 10 phut.

Chudn bi hén hop cao su thir nghiém: Hon hop CNTs/
NR tiép tuc dugc can luyén trén may can hai truc véi SBR
va cac hoa chit theo tht tu ZnO, acid stearic, chat chéng
lio hoa nhiét RD, chit don than den N330, dau parafin,
dau DOP va hé luu héa CBS, DPG, TMTD, luu huynh
theo ty 16 nhu don pha ché & bang 1, thoi gian can luyén
1a 20 phat, & nhiét do 80°C. Sau d6 hdn hop duoc giit 6n
dinh trong 12 gi¢ ¢ nhiét dd phong. Puong cong luu hoa
ctia hon hop cao su dugc x4c dinh & nhiét do 150°C dua
trén tiéu chudn ASTM D2084:2004. Cac mau thir nghiém
duoc luu hoa ¢ nhiét d6 150°C theo thoi gian ti uu T, va
mau duoc luu trir ¢ nhiét do phong trong 24 gio trude khi
kiém tra cac tinh chat co 1y.

Bang 1. Thanh phan don pha ché& ctia CNTs/NR/SBR.

Thanh phin don pha ché 1 2 3
SVR 3L 70 70 70
SBR 1502 30 30 30
CNTs - 3 5
Acid stearic 2 2 2
Phong ldo RD 1,5 1,5 1,5
Zn0 5 5 5
Chét don than den N330 40-45 40 40
Chat trg phan tan PEG 4000 0,75 0,75 0,75
Dau héa déo parafin 5 5 5
Dau hoa déo DOP 1,6 1,6 1,6
Chét xuc tién CBS 0,5 0,5 0,5
Chét xuc tién DPG 0,25 0,25 0,25
Chét xuc tién TMTD 0,25 0,25 0,25
Luu huynh S8 2 2 2

Phwong phdp kiém tra cic tinh chit co Iy ciia hén
hop nanocomposite cao su/CNTs

Puong cong luu hda cao su dya trén tiéu chuan ASTM
D2084:2004 dugc xac dinh bang may luu bién ké dia nén
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Rhéometer. DO ctiing Shore A dugc xdc dinh theo tiéu
chuian ASTM D2240:2004, d¢ bén kéo dut va do bén xé
cua san phém cao su duge xac dinh 1an luot theo tiéu chuin
ASTM D412:2004 mau loai C va ASTM D624:2004 voi
téc do kéo 500 mm/phiit. DO khang nit va sy phat trién
vét nut cia miu cao su dugce xac dinh theo tiéu chuin
ASTM D430:2004 v&i véan tde 300 chu ky/phut. Ty trong
va do mai mon ctia hdn hop cao su dugc xac dinh theo tiéu
chudn ASTM D297:2004 va ASTM D5963:2004.

Két qua va ban luan
Xdc dinh thong sé qud trinh luwu héa

Céc thong sb dic trung cla qua trinh luu hoa cao su
nhu thoi gian bét dau luu hoa T, (scorch time),’ thoi gian
luu hoéa t61 vu T ) (optimum cure time),ﬂluc xoan cuc dai
M, (maximgm torque), luc xodn cyuc ticu M, (minimum
torque) va toc do Iuu héa CRI (cure rate index: 100/(T, -
T,)) v6i ham lugng CNTs khac nhau trong hon hop NR/
SBR dugc xac dinh bdi may Rhéometer ¢ 150°C (bang 2).

Bang 2. Anh huéng ham lugng CNTs dén tinh chat luu héa
hon hgp NR/SBR.

Ham lugng CNTs (%) 0 3 5
T, (phut) 2,12 1,65 1,47
T,,, (phut) 4,28 3,08 2,83
M,, (Nm) 25,05 26,66 27,62
M, (Nm) 1,78 2,22 1,51
M,,- M, (Nm) 23,27 24,44 26,11
CRI 46,30 69,93 73,53

Két qua cho thay thoi gian bt dau luu hoa T, va thoi
gian luyu hoa téi wu T oo S1am dan khi luong CNTs tang dan
tr 0- 5% khoi luong Bén canh d6, luc xodn cyc dai M.,
hiéu s6 M, -M, va toc do lut} hoéa C}la hon hop cao su cung
tang khi lugng CNTs tdng dan. Diéu nay co6 thé giai thich
boi sy gia taing ham lugng CNTs, dugc xtr Iy véi ethanol
bang rung siéu 4m, lam tang su phan bd va phan tan cua
CNTs vao cac mach cao su, két qua 1a hd tro tang cuong
tinh chat co 1y ciia cao su. Hon nira, trong chu trac sgi va
bé mat cia CNTs ludn ton tai cac lién két doi khong bio
hoa va cac nhom chitc héa hoc (-COOH, -CHO, —’NHZ,
-OH...), vi vay trong qua trinh luu hoa céc lién két doi
nay va cac nhom cung tham gia Vao phan tmg tao lién két
ndi mang lam tang cuong mat d6 ndi mang trong hdn hop
cao su. Dua vao cac két qua trén, chung toi str dung céac
thong sb gia cong voi thoi gian luu hoa 1a 2,83 phut cho
mau chira 5% CNTs va 3,08 phut cho mau 3% CNTs, cho
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viéc chuén bi mau danh gia cac budc khao sat tiép theo.
Cdc tinh chit co' Iy
Két qua dat dugc vé do cung, do bén dan dai tai 100%,
300% va do bén kéo dut dugc trinh bay ¢ hinh 1 va hinh 2.
Két qua cho thay cac tinh chat trén déu tang dan khi tang
ham lugng CNTs tir 0% 1én 5%.
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Hinh 1. Anh huéng ham lugng CNTs dén d¢ cting.
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Hinh 2. Anh hudng ham lugng CNTs dén do bén kéo
100%, 300% va do bén kéo dit.

Bén canh d6, 46 bén x¢é ciing ting dang ké (tang 20,7%)
khi tang ham lugng CNTs 1én 5%, dugc trinh bay trén hinh
3(a). Anh huong cua ham luong CNTs dén kha ning khang
mai mon duoc thé hién & hinh 3(b), két qua cho thdy do
mai mon giam nhiéu (31%) khi taing ham luong CNTs 1én
5%, cu thé 1a & ham lugng 5% CNTs thi d6 mai mon chi
mat 0,49 cm? khi thir nghiém 1,61 km. Két qua nay duoc
giai thich 1a khi ting lugng CNTs trong hon hop NR/SBR
tao ra hon hop nanocomposite c6 mat do luu héa cao, gia
tang su lién két giita mach cao su va chat don tang cuong
(CNTs va than den), diéu nay lam ting kha ning khang
mai mon ctia hdn hop cao su nanocomposite.

M
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Hinh 3. Anh huéng ham lugng CNTs dén d bén xé rach
(a), d® mai mon (b).

Thong sé d6 bén udn gip bao gdbm vét nut xuét hién
dau tién va tc do phat trién vét nut 1a cac thong s6 co tinh
quan trong ddi v6i san pham cao su. Cac mau duge thyuc
hién trong cing 40.000 chu ky udn gip theo tiéu chuan
ASTM duoc trinh bay & hinh 4. Két qua cho thdy vét nirt
dau tién xuét hién & 10.000 chu ky udn gip trong miu
chira 3% CNTs, trong khi mau khong c6 CNTs vét nut
xudt hién & 8.000 chu ky uén gip, va khi ting ham luong
CNTs lén 5% thi vét it dau tién xuat hién & 16.000 chu
ky. Bén canh do, toc do phat trién vét niit giam dan khi
tang ham lwong CNTs. V&i mau khong c6 CNTs thi vét
nGt ting nhanh tir 1,36 1én 24 mm (chiéu rong ti da cua
mau udn gip), con mau voi 3% CNTs thi toc do phat trién
cham hon, tir 1,36 1én 19,71 mm, trong khi d6 v&i mau 5%
CNTs thi tc d6 phat trién vét nut chi tang tir 1,36 1én 15,9
mm. Nhu vy, khi st dung CNTs trong hon hop NR/SBR
gilip ting cudng dang ké tinh chét co 1y cua vét lidu.

30
‘ Téc 6 phit trién vét nit

o
1>y

—— 0% CNTs =+-3%CNTs --a--5%CNTs

0 5000 10000 15000 20000 25000 30000 35000 40000

Chu ky ubn gp

Hinh 4. Anh hudng ham lugng CNTs dén téc do phat trién
vét nut.
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Hinh thai hoc ciia hdn hgp nanocomposite NR/SBR/
CNTs dugc khao sat bang phuong phap chup SEM va
TEM. Két qua quan sat bang SEM clia miu nanocomposite
NR/SBR/CNTs cho thdy muc d6 phan tan dong déu cta
CNTs va than den trong hdn hgp cao su. Bén canh d6, hinh
anh TEM (hinh 5b) ciia mau nanocomposite ciing thé hién
16 sy phan tan cia CNTs trong hdn hop va cu tric cta
CNTs van duy tri dang soi, khong bi phd hiy trong qua
trinh ché tao mau cao su.

(a)

Hinh 5. Hinh anh SEM (a) va TEM (b) cia nanocomposite
NR/SBR/CNTs.

Kha nang bén nhiét cua vat lidu nanocomposite NR/
SBR/CNTs dugc danh gia qua phuong phap nhiét khoi
lugng (TGA) trong m(}i truong khi N, véi bude nhie::t 10°~C/
phut (xem hinh 6). Két qua phan tich nhiét cho thay: Mau
NR/SBR khéng str dung CNTs bét dau phan hay ¢ 250°C,
dat dén ham luong phan huy 40% khdi lwong & 400°C,
phan hay 80% khdi lugng ¢ 520°C va phan hay hoan toan
& 650°C. Trong khi d6, di v6i mau nanocomposite NR/
SBR/CNTs str dung 5% CNTs thi nhiét do bt dau phan
hay ctia hdn hop dat dén 400°C va khi nhiét d6 1én dén
650°C thi nanocomposite NR/SBR/CNTs phan huy hoan
toan. Nhu vay, chit don CNTs giup ting dang ké tinh bén
nhiét caa vat liéu cao su. Diéu nay co thé 1y giai boi mat do
lién két ngang cao trong hdn hop nanocomposite cao su.

100 -
80 — -
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\ NR/SBR/CNTs
v
.3
=~ 60 =\
£ NR/SBR .
=
20
g 40 N
N
A
N
N
20 N
od oo
T T T T
[\] 200 400 600 800

Temperature (°C)

Hinh 6. Gian dé TGA clia hén hgp cao su NR/SBR va
nanocomposite NR/SBR/CNTs.
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Khi dua chat don CNTs voi ham lwong nho (khoang
5%) vao hon hop NR/SBR thi tinh chit co 1y dugc cai thién
dang ké. Thoi gian luu hoa tdi wu giam tir 4,28 phat xudng
2,83 phiit, toc do luu hoa ting tir 28-34%. Cac tinh chét co
Iy nhu d6 ctig, do bén kéo dit, d6 bén xé va do bén udn
gip tang dang ké (tir 20-30%) khi ting ham lwong CNTs.
Vé kha ning khang mai mon, khi dwa CNTs v6i ham luong
5% vao NR/SBR thi 6 mai mon dat gia tri 0,49 cm?® trén
1,61 km. Kha nang bén nhiét cua vat lidu nanocomposite
NR/SBR/CNTs cai thién dang ké so voi hdn hop cao su
khong su dung CNTs.

L0I CAM ON

Nghién ctru nay duoc hd tro kinh phi tr nhiém vu
thudng xuyén theo chirc niang sé TX2017-20-03 va duoc
hd tro phan tich két qua boi Phong thi nghiém trong diém
qudc gia vat liéu Polyme & Composit - Pai hoc Qudc gia
TP H6 Chi Minh. Cac tac gia xin tran trong cam on
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Tuyén chon vi khuan acetic chiu nhiét
ung dung trong lén men acid acetic

Huynh Xuin Phong', Nguyén My Vi', Nguyén Ngoc Thanh', Bui Hoang Diing Long', Toshiharu Yakushi?,
Kazunobu Matsushita?, Ngé Thi Phwong Dung'
'Vién Nghién citu va Phat trién Cong nghé sinh hoc, Truong Pai hoc Can Tho
’Khoa Nong nghiép, Pai hoc Yamaguchi, Yamaguchi, Nhdt Ban

Ngay nhan bai 18/7/2017; ngay chuyén phan bién 21/7/2017; ngay nhan phan bién 22/8/2017; ngay chip nhan dang 28/8/2017

Tom tit:

Acid acetic 12 mét acid hiru co quan trong dwge Gng dung rong rii trong nhiéu nganh céng nghiép, diic biét 1a
cong nghiép ché bién thwe pham. Nghién ciru nhim muc dich tuyén chon va dinh danh cac chiing vi khuén acetic
chiu nhiét va xac dinh cac diéu kién 1én men acid acetic. Két qua khio sat kha ning 1én men trong méi truong
YPGD b sung 4% (v/v) ethanol ciia 20 chiing vi khuin acetic & 37°C di tuyén chon dwoc 9 chiing vi khuin
acetic véi ham lwong acid acetic sinh ra trong khoang 1,72-2,04% (w/v). Chiing vi khuén acetic A18 ¢6 kha ning
1én men manh nhit & 39°C véi ham luwgng acid acetic dat 2,56% (w/v) va dugc tuyén chon thir nghiém cac diéu
kién 1én men bao gdbm ham lwong ethanol bd sung, pH va giéng chiing ban diu. Chin chiing vi khuin thudc chi
Acetobacter, bao gdm A. pasteurianus, A. tropicalis, A. orientalis va A. sicerae. Két qua khao sat diéu kién 1én men
acid acetic ciia chiing A. sicerae A18 & 39°C cho thiy diéu kién 1én men acid acetic thich hgp khi méi truwong
YPGD c6 ethanol dwgc bd sung ¢ nong dé 4,32%, pH 4,0 va s6 lwgng té bao giéng vi khuin 1a 105 té bao/ml, ham
lwgng acid acetic dat 2,61% (w/v).

Tir khoa: Acetobacter, acid acetic, lén men acid acetic, vi khudn acetic chiu nhiét.

Chi s6 phén logi: 2.8

Asaia, Kozakia, Swaminathania, Saccharibacter, Neoasaia va
Granulibacter [3-5]. Trong d6 Acetobacter va Gluconobacter
duoc st dung 1én men acid acetic phd bién nhat vi ching c6 kha
ning oxy hoa ethanol tao acid acetic véi ndng do cao.

Dat van de

Hién nay, acid acetic 1a mot trong nhiing loai acid hitu co
quan trong duoc tmg dung rong rii trong doi song ciing nhu
trong san xuat cong nghiép, dic biét 1a cong nghiép thuc phim
va cong nghiép ché bién mi cao su. Acid acetic ¢6 thé dugc
ché bién tir nhiéu ngudn nguyén liéu khic nhau nhw mat ri,
nudc hoa qua chin, tinh bot, con... va duge ung dung trong
san xudt cac san pham nhu gidm, sorbose, dihydroxyacetone,
gluconate, keto-D-gluconates... [1]. Ngoai ra, acid acetic con
dugc ding trong san xudt chat mau, chat thom, dung méi hiru
co, trong téng hop chit déo, to soi... Viét Nam 1a mot nude
thudc khu vue nhiét d6i nén rat doi dao vé cdc ngudn nguyén
liéu co thé img dung trong san xudt acid acetic. O nudc ta, acid
acetic dung dé lam thyc pham trong gia dinh thuong dugc 1én

Ban chét cua qua trinh 18n men acetic 1a sy chuyén hoa
ethanol thanh acid acetic dugc thuc hién boi vi khuan acetic va
¢ sinh nhiét, do vy trong qua trinh san xuét acid acetic bing
phuong phap 1én men ludn phai thyc hién qué trinh lam lanh dé
duy tri nhiét d6 t6i wu. Cong doan nay s& tiéu ton nhiéu ning
luong, do vay can tuyén chon chung vi khuan acetic chiu nhiét
6 kha nang sinh acid cao & diéu kién nhiét do cao s& giam duogc
chi phi dé 1am mat hé thong 1én men. Ngoai ra, qué trinh 1én
men & nhi¢t do cao s& giﬁp cho qué trinh 1én men dién ra nhanh
horn ciing nhu han ché kha niang nhiém vi khuan khong mong
mudn. Hon nira, viéc gia tang nhiét d6 toan cdu dan dén mot sb

men mot cach ty nhién khong st dung vi khuan acetic thuan
ching va & quy mé ho gia dinh. Vi khuén acetic thudc nhom
vi khuan Gram am hiéu khi bit budc, voi kha ning oxy hoa
ethanol thanh acid acetic cho phép ching c¢6 thé sinh truong
& cic moi truong ¢ chira ethanol [2]. Vi khuédn acetic thudc
ho Acetobacteraceae va dugc phan loai thanh 10 gidng:
Acetobacter, Gluconobacter, Acidomonas, Gluconacetobacter,

"Tac gia lién hé: ntpdung@ctu.edu.vn
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thach thirc nghiém trong trong viéc 1én men v6i quy mo cong
nghiép vi nhitng hé thong 1am lanh 16n tiéu ton qua nhiéu ning
lugng aé gilt & nhiét do t6i wu. Nhiét do thich hop cho qua trinh
lén men acid acetic trong khoang 30°C va qué trinh lén men
nay ludn duge giit 6n dinh dé dam bao qué trinh 1én men i wu.
Nhiét do gia tang thém chi khoang 2-3°C cling 1a nguyén nhan
gdy bét loi khong chi cho mutrc d 1én men ma con anh huong
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Abstract:

Acetic acid is an important organic acid used in many
industries, especially in food processing. The objectives
of this study were to select the thermotolerant acetic
acid bacteria having the high acid producing capacity
and to study the fermentation conditions for acetic
acid production at high temperature. In this study,
nine thermotolerant acetic acid bacterial isolates were
selected from 20 strains based on their high acetic acid
production ranging from 1.72% to 2.04% (w/v) at
37°C. These strains were dominated by representatives
from the Acetobacter genus including A. pasteurianus,
A. tropicalis, A. orientalis, and A. sicerae. Strain A18
was determined as the most effectively fermentative
bacterial strain at 39°C with the acetic acid production
of 2.56% (w/v) and productivity of 62.19%. The
favorable conditions for acetic acid fermentation by
the selected target strain Acetobacter sicerae A18 were
determined at the pH of 4.0, the ethanol concentration
of 4.32% (v/v), and the starter density of 10° cells/ml.
The total acid content of 2.61% (w/v) was achieved
after 6 days of fermentation at 39°C.

Keywords: Acetic acid, acetic acid fermentation,
acetobacter, thermotolerant acetic acid bacteria.

Classification number: 2.8
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dén hiéu qua 1én men [6]. Do d6, viéc nghién ctru dé tim ra cac
chung vi khudn c6 ddc tinh chiu nhiét va 1én men tdt tir cac
nguon nguyén li¢u c6 trién vong nhu ca cao 1én men, men ruou,
tréi cdy, gidm, rau qud,... dé tir d6 co dinh huéng tng dung vao
san xuét ¢ quy mo 16n dat dugc nang suét va higu qua kinh té 1a
rat co y nghia & nudc ta hién nay va trong twong lai. Nghién ctru
nham tuyén chon, dinh danh mot s6 chung vi khuén acetic chiu
nhiét trién vong va thir nghiém diéu kién 1én men acid acetic &
nhiét do cao.

Doi tuong va phuong phap nghién cliu
Nguyén vit liéu va héa chit

- Hai muoi ching vi khudn acetic chiu nhiét (phan lap tir
gidm, men ruou va cac san pham 1én men acid acetic) duoc
tuyén chon va huu trir tai Phong thi nghiém Cong nghé sinh hoc
thue pham, Vién Nghién ctru va Phét trién Cong nghé sinh hoc.
Chiing d6i chimg Acetobacter pasteurianus SKU1108 (Dai hoc
Yamaguchi, Nhat Ban).

- Chc hoa chit khac: yeast extract, peptone, glycerol,
D-glucose, agar, CaCO,, ethanol, phenolphthalein, NaOH...
dugc mua tir Merck (Dtic) va HiMedia Laboratories (An D9).

- Méi truong YPGD (yeast extract 5 g/, peptone 5 g/l,
glycerol 5 g/, D-glucose 5 g/l) va moi truong PM (5 g/l
D-glucose, 20 g/l glycerol, 10 g/l yeast extract, 10 g/l peptone,
10% (v/v) dich trich khoai tay) [7].

Phwong phdp nghién ciru

Ddnh gid kha nang 1én men ciia vi khudn acetic ¢ 37°C: Thi
nghiém dugc bé tri hoan toan ngau nhién véi 3 lan lap lai. Cac
chung vi khuan acetic duoc nuéi ting sinh trong dng nghiém co
chira 5 ml mdi truong YPGD bd sung 10% dich trich khoai tay
trong 48 gio, lic 150 vong/phut ¢ 30°C, s6 lugng té bao gidng vi
khuan khoang 107 té bao/ml (tb/ml). Méi truong 1én men YPGD
dugc khir tring ¢ 121°C trong 20 phut va sau d6 dugc bo sung
4% (v/v) ethanol. Ching 300 pl dich tang sinh vi khuén (twong
tmg 1% (v/v) giong chiing) vio 30 ml dich 1én men trong 6ng
falcon 50 ml. U lic 150 vong/phut & 37°C. Ham luong acid
trong 7 ngdy 1én men duoc xéc dinh bang phuwong phap chuan
d6 v6i NaOH 0,1 N. pH duoc xac dinh bang pH ké (Sartorius,
PB-20, Diic) va ham lugng duong dugc xac dinh bang phuong
phap DNS [8].

Ddnh gid kha ndng lén men ciia vi khudn acetic & 38°C va
39°C: Thi nghiém dugc bd tri hoan toan ngau nhién sir dung cac
ching vi khuédn acetic dugc tuyén chon tir thir nghiém kha ning
1én men ¢ 37°C. Thir nghiém duge thuc hién ¢ 2 mic nhiét do
(38°C va 39°C), lap lai 3 1an véi thé tich 1én men 30 ml. Moi
truong duoc chuén bi, cac bude thuc hién va chi tiéu theo doi
twong tu nhu thir nghiém & 37°C véi cac chung vi khuan dugce
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tuyén chon. U lic 150 vong/phit ¢ 38 va 39°C.

Dinh danh cdc ching vi khudn acetic dwoc  tuyén
chon: Cac chung vi khuin acetic tuyén chon duoc tach
chiét DNA va dinh danh véi cip mdi dé khuéch dai trinh tu
ving bao ton trén 16S rDNA cua nhém a-Proteobacteria:
27F  (5-AGAGTTTGATCCTGGCTCAG-3’) va 1525R
(5-AAAGGAGGTGATCCAGCC-3’) [7]. San phim PCR
dugc giai trinh ty st dung hé¢ théng giai trinh ty ABI PRISM
3100 (Applied Biosystems, USA). Dua trén trinh ty 16S rDNA
dé phan tich va so sanh véi trinh t céc chiing vi khuén trén ngan
hang dit liéu NCBI. Xay dyng cay pha h¢ gene 16S rDNA dya
trén phuong phap neighbor-joining, chuong trinh MEGA 6 véi
chi s6 bootstrap 1.000 lan lap lai [9].

Khao sat diéu kién 1én men ciia vi khudn acetic chiu nhiét
duwoc tuyén chon: Thi nghiém gdm 3 nhan t6: Ham lugng
ethanol, s6 lugng té bao gidng vi khuan va pH ban dau. Ching
vi khuén tuyén chon dugc nudi tang sinh trong 5 ml méi truong
PM trong 48 gio, lic 150 vong/phut & 30°C, s6 luong té bao vi
khuan dat 10® tb/ml. Méi truong YPGD duoc diéu chinh pH &
3 muc (4, 5, 6), khu trung ¢ 121°C trong 20 phit. Ethanol dugc
b6 sung & cac muc (4, 5 va 6% v/v) va dugc chung gidng dé dat
cac muc do thir nghiém (104, 10° va 10 tb/ml). Lén men ¢ 39°C
va theo ddi céc chi tidu trong 7 ngdy. Cac diéu kién thich hop
tiép tuc dugc thir nghiém dé x4c nhan mo hinh i wu & quy mo
1 lit dich 1én men.

Phirong phdp phan tich thong ké: Két qua dugc xur Iy va
v& biéu d6 bang phan mém Microsoft Excel 2010 (Microsoft
Corporation, USA). S6 lidu dugce xir 1y thong ké bang chuong
trinh  Statgraphics Centurion XV ver 15.1.02 (Statpoint
Technologies, Inc., USA).

Ket qua
Khd néng lén men ciia vi khudn acetic chiu nhigt  37°C

Két qua 1én men trong méi truong YPGD ¢6 bd sung 4%
(v/v) ethanol trong 7 ngay & nhiét d6 37°C ctia 20 chung vi khuan
acetic chiu nhiét va ching vi khuan 4. pasteurianus SKU1108
duoc thé hién ¢ bang 1. Két qua 1én men cho thay vao ngay thir
4, ham lugng acid acetic ting 1én dén khoang 1,30-1,94% (w/v)
va sau d6 giam nhe, ham lugng acid dat gi4 tri cao nhét vao ngay
1én men thtr 7 (1,36-2.04% w/v).

O ngay 1én men thir 7, ham lugng acid acetic sinh ra tir cac
chung trong khoang 1,32-2,04% (w/v) va hiéu suat l1én men
trong khoang 32,07-49,56%. Trong do, 9 chung Al, A3, AS,
A18,A23, A47, A49, A50 va A52 c6 ham lugng acid acetic sinh
ra kha cao va khac biét khong ¥ nghia véi dg tin cay 95%, ham
lugng acid trong khoang 1,72-2,04% (w/v) va hiéu suét 1én men
trong khoang 41,78-49,56%.
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Bang 1. Ham lugng acid clia 21 chiing vi khuan acetic trong 7
ngay lén men 6 37°C.

Chiing Ham lugng acid (% w/v) theo ngay Ién men & 37°C Higu suit

1 2 3 4 5 6 7 (%)
Al 1,08¢! 1,041 1,24¢ 1,40% 1,24bede 1,165 1,76 42,75
A3 1,04¢ 1,00° 1,44 4t 1,801 1,522 1,48¢ 2,04 49,56
A8 1,08¢ INIPES 1,48 ot 1,80 1,36 1,36 1,84 44,70
All 1,12¢ 1,080 1,241 1,30¢ 1,04 ¢ 1,044 1,48 <t 35,95
Al3 1,16¢ 1,12¢ 1,32¢ 1,40% IR 1,044 1,364 33,04
Al6 1,20 0,96° 1,36 1,68 1,24bede 1,164 1,56 b 37,90
Al8 11122 1,080 1,36 1,60 1,44 1,200 1,76 42,75
Al9 1,20¢ 1,08 1,241 1,30¢ 1,082 1,08 % 1,48 cde 35,95
A22 1,16 0,92f 1,241 1,480 82 RE 1,00¢ 1,60 bede 38,87
A23 1,76 1,644 1,76 1,802 1 2FEED IR0 A28 41,78
A24 1,68 1,68 1,76 1,76 1,32bed 1,280bed 1,60 bede 38.87
A28 1,80 1,88¢ 1,88 1,84 1,36 1,40® 1,60 bt 38,87
A29 1,444 N7 1,80 1,80 1l D [INIGES Ml SR 36,92
A3l 1,60 1,525 1,520l 1,64 325 1,287 1,560 37,90
A46 L16¢ 1.36% 1,40 156 124%de 16 1,567 37,90
A47 1,20¢ 176 176% 1,80  1,52° 1,284 2,04+ 49,56
A49 1.80° 1,560 L8 168% 1,36 1200 1,80%° 43,73
A50 1,56 1,44 1,60%k 64t [ 32 30k ]gQe 43,73
A52 L60% 1,44 1,76 1,94+ 1,320 1,280 1,767 42,75
AS5 1,52 1,56 1,520l 528 gl ] Ighede ] Gghe 40,81
bC 1,16¢ 1,08 1,281 1,36¢ 0,96 1,044 1,364 32,07
CV (%) 2,78 4,82 7,33 591 4,87 3,87 5,29

'Gia tri trung binh clia 3 lan I3p lai, trong cling mot cot cac chdi s6 mi
giong nhau thi khéc biét khong c6 ¥ nghia thang ké 5% (p-value < 0,05).

Kha ning lén men ciia vi khudn acetic chiu nhiét ¢ 38 va
39°C

Ham luong acid acetic sau 1én men trong moéi truong YPGD
c6 b sung 4% (v/v) ethanol & nhiét do 38°C va 39°C duoc trinh
bay ¢ bang 2 va bang 3. Két qua cho thay, ham luong acid dat
cuc dai vao ngay thir 6 ¢ 38°C va ngay thtr 3 & 39°C. Do do, 2
modc thoi gian 1én men nay dugc chon dé thong ké ham lugng
acid sinh ra cta cac chung vi khuén acetic chju nhiét & 2 muc
nhiét do thtr nghiém. Ham lwong acid dat khoang 1,24-2,08%
(w/v) va hiéu suét trong khoang 30,12-51,50% khi 1én men &
38°C. Ham lugng acid dat trong khoang 1,20-2,04% (w/v) khi
két thiic 1én men vao ngay thir 7. Két qua Ién men ¢ 39°C cho
ham luong acid dat cao nhat vao ngay thir 3, ham luong acid va
hiéu suét twong ung la 1,52-2,56% (w/v) va 36,92-62,19%. Khi
két thic 1én men vao ngay thtr 7, ham luong acid trong khoang
1,50-2,28% (w/v).

Bang 2. Ham lugng acid clia 10 chiing vi khuan acetic trong 7
ngay Ién men ¢ 38°C.

Ham lwong acid (% w/v) theo ngay 1én men ¢ 38°C

Chiing Hiéu suét (%)
2 3 4 5 6 7
Al 1,08¢! 1,204 1,28% 148 1,60 1,84 192 44,70
A3 144> 140%  128%  136®  152®  164c  [88% 39,84
A8 1,08¢ 1249 140  1,56°  1,60®  1,80*  2,00* 3,73
Al8 1,68° 1,60 1,48° 1,56° 1,52 1,80% 1,88 43,73
A23 1,72¢ 1,68* 1,56  1,72°  1,68% 204"  196* 49,56
A47 1,04¢ 1,08¢ 1,04¢ 1,12° 1,44 1,80 1,76° 43,73
A49 1,84 1,68°  144*  1,56°  1,80° 208" 2,04 50,53
A50 1,80¢ 1,64¢ 1,44¢ 1,60° 1,68% 1,88 1,96¢ 45,67
AS52 1,720 1,60™  144® 1,720 1,68% 2,120 1,92¢ 51,50
bC 1,36° 1,24 il 1,36 1,36° 1,24¢ 1,20¢ 30,12

CV(%) 2,58 6,93 6,14 7,37 2,81 5,78 6,59
'Gia tri trung binh cia 3 1an I3p lai, trong cling mdt cot céc chi s6 ma
giong nhau thi khéc biét khong c6 y nghia thang ké 5% (p-value < 0,05).




Bang 3. Ham lugng acid clia 10 chiing vi khuan acetic trong 7
ngay Ién men ¢ 39°C.

Ham lwgng acid (% w/v) theo ngay 1én men ¢ 39°C

Chiing Hiéu suit (%)
1 2 3 4 ) 6 7
AL 092%T 08 2520 244t 2560 248 208° 61,2
A3 0,80 088% 2,08%4 256 236* 228% 220 50,53

A8 088%™  120*  240° 2,08 206%  2l6% 2,04 58,30

AI8 1,00% 076° 2560 220" 240 228%  2,12% 62,19

A3 1200 112 212 188k lgde 724 [68% 51,50

AT 0840 0849 1520 LT 2400 232 2000 3692

A4 108® 108 176 152% 168 188  2,08¢ 4,75

AS0 L,08®  L00%t 68 180 1,92% 2,04 212% 40,81

A2 1200 L1616 1M 176 1680 1500 075

BC  080c 1,04%  228%  248® 236  248*  228* 5539

CV() 521 7,05 3,04 1,90 3,12 6,31 4,70

'Gia tri trung binh cta 3 1an I3p lai, trong cling mdt cot céc chi s6 ma
giong nhau thi khac biét khong co y nghta thong ké 5% (p-value < 0,05).

Dinh danh cdc chiing vi khudn acetic chiu nhigt

Chin ching vi khuan acetic v6i kha ning sinh acid cao &
37°ClaAl, A3, A8, A18, A23, A47, A49, A50 va A52 dugc giai
trinh ty DNA va so sanh mirc d6 twong dong véi trinh ti cua cac
ching vi khuan acetic trong ngan hang gene trén NCBI cho thay,
tit ca cac chung déu thugc chi Acetobacter. Trong do, 2 ching
Al va AS52 1a A. pasteurianus, 4 ching A3, A23, A47 va A49
dugc xéc dinh 13 4. tropicalis, 2 chung A18 va A50 1a A. sicerae
va ching A8 1a 4. orientalis v6i mirc d twong dong so sanh
BLAST trén co s¢ dit liéu dat 98-100%.

Trinh tw DNA céc chung phan 1ap dugc st dung dé vé ciy
phan loai gene 16S rDNA dua trén multiple aligment, chwong
trinh MEGA 6 (theo thong s6 neighbor - joining) véi do tin cdy
ctia nhanh pha hé ¢6 chi sb bootstrap 1.000 (hinh 1). Cay phéan
loai duoc xdy dung phu hop vé6i két qua dinh danh cua 9 ching
vi khuan acetic chju nhiét. Do céc chung nay déu thudc chi
Acetobacter nén mi quan hé di truyén ciia chiing kh4 gin nhau,
trong d6 3 chung cung loai A3, A23 va A49 thudc 4. tropicalis
¢ chi s bootstrap 1én dén 92%, tuy nhién 3 ching nay c6 khéc
vé mit trinh tu so v6i ching A. tropicalis A47. Chung A18 va
A50 thugc A. sicerae mic d6 tin cdy vé mdi quan hé gin giii
dén 100%. Két qua twong tw ddi voi 2 ching A. pasteurianus
Al va A52, chung A. orientalis A8 c6 quan hé gin giii v6i A.
pasteurianus hon so voi A. tropicalis va A. sicerae.
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A. tropicalis A23
92| A. tropicalis A49
621 | A. tropicalis A3
A. tropicalis A47

A. orientalis A8
HSS A. pasteurianus A1
100 ' AL

pasteurianus A52

| A. sicerae A18
100 | A. sicerae A50

Hinh 1. Cay phan loai di truyén clia 9 ching vi khuan acetic
chiu nhiét.

Diéu ki¢n lén men acid acetic ciia vi khudn acetic chiu
nhiét dwgc tuyén chon

Chung 4. sicerae A18 duoc tuyén chon va thir nghi¢ém cac
diéu kién 1én men 6 39°C do c6 kha ning sinh ra acid acetic cao
hon & thoi gian 1én men ngan hon so véi cac ching vi khuan
acetic chiu nhiét dugc thtr nghiém. Anh hudng cua ham lugng
ethanol bd sung, pH va sb lugng té bao gidng vi khuan dén kha
nang sinh acid acetic clia chung 4. sicerae A18 dugc theo doi
trong 7 ngay lén men va két qua dugc trinh bay & bang 4. Két
qua cho thay, & nghiém thirc 10 vao ngay thir 6 (pH 4,0, 5%
ethanol va 10* tb/ml) sinh ra ham lwong acid acetic cao nhét 1a
2,70% (w/v), khong khéc biét co6 y nghia so vdi nghiém thirc 3
va 12 cling cho ham lugng acid acetic cao (2,64% w/v) cung véi
cac nghiém thirc 11, 1 va 2 ¢6 ham lugng acid acetic 1an luot 1a
2,52%; 2,46% va 2,46% (w/v).

Bang 4. Ham lugng acid acetic cta ching A18 trong 7 ngay lén
men 6 39°C.

Ham lwgng acid (% w/v) theo ngay Ién men & 39°C
1 2 3 4 5 6 7

Nghi¢m thirc Higu suit (%)

4%-pH4-10%1) 2,10 2,16 210 2,10 2,04 246 198 59,76

4%-pH4-10°(2) 2,16 2,10 2,04 2,04 2,10 246® 1,62 59,76

4%-pH4-10°(3) 270) 2,28 2,22 270) 2,34 2,64° 2,10 64,13

4%-pH5-10%(4) 09 09 078 09 096 1,62# 078 39,35
4%-pH5-10%(5) 1,08 1,08 1,20 0,96 1,32 1,74 & 1,20 42,27
4%-pH5-10%6) 1,02 096 096 1,02 120 1,68¢ 1,14 40,81
4%-pH6-10%7) 096 1,14 1,56 1,50 132 1,74% 1,62 427
4%-pH6-10%(8) 1,14 1,26 1,80 1,38 1,50 1,80 1,44 43,73
4%-pH6-10%9) 144 168 192 186 1,74 180% 1,56 43,73
5%-pH4-10%(10) 2,04 1,92 1,92 1,74 1,86 2,70 1,80 65,59
5%-pH4-10°(11) 2,34 2,10 2,10 2,10 1,74 2,52 1,32 61,22
5%-pH4-10%(12) 1,98 1,98 2,04 1,86 1,74 2,647 1,44 64,13
5%-pH5-10%(13) 1,02 096 1,02 0,78 0,90 1,50 i 1,02 36,44
5%-pH5-10°(14) 1,08 1,02 0,96 0,78 0,90 1,62 et 1,38 39,35
5%-pH5-10615) 1,14 1,02 0,78 0,78 0,84 1,50 0,96 36,44
5%-pH6-10%(16) 0,96 1,14 1,50 1,62 1,50 1,68 & 1,50 40,81
5%-pH6-10%(17) 0,78 0,96 1,02 1,32 1,32 2,10 1,62 51,01
5%-pH6-10°(18) 1,02 132 1,56 1,68 1,74 186 1,80 45,18
6%-pH4-10%(19) 1,08 1,02 1,14 1,44 1,98 1,98 df 1,74 48,10
6%-pH4-10520) 0,96 090 0,78 0,84 114 222% 174 53,93
6%-pH4-10°(21) 0,84 0,90 1,20 1,44 1,56 POIES 1,56 53,93
6%-pH5-10%(22) 1,08 1,02 0,84 0,96 0,84 1,327 0,96 32,07
6%-pH5-10°(23) 0,72 0,84 0,72 0,78 0,96 1,381 0,78 33,52
6%-pH5-10°(24) 1,02 1,02 0,84 0,96 0,90 1,389 1,02 33,52
6%-pH6-10%(25) 0,96 1,02 1,14 1,38 1,44 1,74 feh 1,14 42,27
6%-pH6-10°(26) 1,02 1,20 1,08 0,9 1,08 1,74 &t 1,32 42,27
6%-pH6-10°(27) 1,26 1,08 1,14 1,38 1,14 1,68 & 1,38 40,81
CV (%) 2,34

'Gi4 tri trung binh ctia 3 lan [3p lai, trong cing mot cot cac chd 6 ma
giong nhau thi khac biét khong co y nghia thong ké 5% (p-value < 0,05).
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Tir két qua & bang 4 cho thay, nghiém thire 10 (pH 4,0, 5%
ethanol va 10* tb/ml) cho ham lwong acid acetic cao nhét 2,70%
(w/v) nhung dé dat dwgc két qua tot hon thi cc thong s ham
luong ethanol bo sung, pH va s6 luong té bao gidng vi khuan
t6i wu can duoc tim ra thong qua phan tich hdi quy dua trén
s6 liéu thu thap dugc dé x4c dinh dugc cac nghiém thirc t6i vu
v6i dd tin cay 95%. Dya vao 3 nhan t6 trén, dd thi mat dap tng
(surface plotting) va do thi duong mirc (contour) dugc xéc dinh
dya vao phuong trinh hoi quy thay thé gia tri pH bang 4, ham
lugng ethanol bo sung = X (4-6% v/v) va mét s6 gidng ching =
Y (4-6 twong duong 10*10° t& bao/ml).

Phuong trinh hoi quy nhiéu bién: Ham lugng acid acetic =
17,5081 + 0,4025 x ethanol + 0,140833 x giong chung — 7,0375
x pH—0,146667 x ethanol x ethanol + 0,1075 x ethanol x giong
chung + 0,1925 x ethanol x pH — 0,0566667 x giong chung x
giong chung + 0,0975 x giong chung x pH + 0,583333 x pHx
pH —0,0225 x ethanol x giong chung x pH.

Hinh 2. D thi mat dap tng (A) va duong mdc (B) thé hign mdi
tuong quan giiia ndng do ethanol va so lugng t& bao giong vi
khudn dén qua trinh tao acid acetic.

Dua vao phuong trinh trén, thay thé pH 1a 4,0. Giai phuong
trinh hoi quy bang céch lay dao ham lan lugt theo X (ham lugng
ethanol) va Y (sd luong té bao gidng vi khudn), dugc két qua: X
=432 vayY =5,35. Thay thé X =432 vaY =535 vao phuong
trinh thu dwgc ham luong acid acetic 1a 2,64% (w/v). Do thi
mat dap g va dudng muc tir phuong trinh hoi quy dugc thé
hién & hinh 2. Tt d thi c6 duoc, diéu kién t6i vu cho 1én men
acid acetic dugc xac dinh véi ching 4. sicerae A18 ¢ 39°C la
b6 sung ethanol v6i ndng do 4,32% (v/v), pH 4,0 va s luong
té bao gidng vi khuén 1a 10° tb/ml. Két qua 1én men véi ching
A. sicerae A18 trong 1 lit moi truong YPGD véi cac thong s6
tur thtr nghiém t6i uu hoa cho ham luong acid acetic dat 2,61%
(w/v) sau 6 ngay lén men ¢ 39°C. Sau 1én men, gia tri pH ctua
thanh phém 14 3,13 va hiéu suit 1én men dat duoc 13 63,4%.
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Khi 1én men & 37°C, ham luong acid ¢ ngay 1én men thir 7
dat kha cao va gi4 tri nay khéc biét c6 ¥ nghia thong ké (bang
1). Két qua cho thdy ¢ nhiét do nay thi ching ddi chimg (PC) 1
A. pausterianus SKU1108 phét trién twong d6i yéu hon so véi
20 chung con lai. Ham lugng acid ting vao ngay thu 4, giam
vao ngay thir 5, 6 va sau do tiép tuc tang dén gia tri cao nhét vao
ngay thir 7. Ly do la céc ching vi khuan acetic chiu nhiét thich
nghi nhanh ¢ nhiét do 37°C nén chi dén ngay 1én men tht 4 thi
ching da phat trién manh va sinh ham luong acid acetic cao. Sau
khi 1én men, ham Iuong acid acetic sinh ra da lam giam pH cua
moi truong 1én men, trong d6 mai trudng 1én men cla ching
A18 c6 pH thip nhat 14 4,20 va ctia ching ddi chimg 14 cao nhat
4,64. Chin ching vi khuan acetic dugc tuyén chon tir két qua
1én men ¢ 37°C bao gdm A1, A3, A8, A18, A23, A47, A47, A50
va A52 c6 ham lugng acid acetic dat trong khoang 1,72-2,04%
(w/v). Két qua nay pht hop v6i nghién ctru cua Kanchanarach,
et al. [7] trén 4. pasteurianus MSU10, IFO3191 va SKU1108
trong mdi trudng YPGD ¢6 b sung 4-6% (v/v) ethanol, céc
ching vi khudn acetic chiu nhit phat trién & nhiét d 37°C va
ham lugng acid sinh ra trong khoang 2-3% (w/v).

Piém dang chu ¥ 1a két qua 1én men ¢ nhiét do 39°C cho
thiy hau hét cac chung vi khuan acetic chiu nhiét déu sinh ra
ham luong acid cao hon ¢ 38°C (bang 2 va bang 3), diéu nay
¢6 thé duoc hidu réng v6i nhiét do cao hon thi vi khuén acetic
chiu nhiét sinh tredng nhanh hon, 1am cho toc do 18n men dién
ra manh hon nén thoi gian 1én men ¢6 thé duoc rit ngén. Tuong
tu, ham lwong acid khi 1én men ¢ nhiét do 38°C (bang 2) cua
céc chung vi khudn acetic chiu nhiét nay déu tang so véi khi lén
men ¢ 37°C (bang 1). Theo nghién ctru ctia Sossou, et al. [10],
qué trinh tong hop acid ¢6 lién quan dén sy ting sinh khi cua
vi khuan acetic dé bit dau chuyén hoa ethanol thanh acid khi
gia tang nhi¢t d6 1én men. Theo Madigan, et al. [11], tai thoi
diém pha cham (pha lag), vi sinh vét can thoi gian dé thich g
nén hoat dong 1én men cua chung chua manh, do d6 ham lugng
acid sinh ra khong cao. Chuyén sang pha tang truong (pha log),
luc nay vi khuan dii ning lugng va dugc sir dung dé tong hop
acid. Tuy nhién, thoi gian dé tao dugc luong acid cao nhét &
38°C ciing khong qua dai (ngay thtr 6). Trong khi do, 6 39°C
thi cac chung Al, A3, A8, A18, A23, A47, A49, A50, AS2 va
A. pausterianus thich nghi rat nhanh véi mirc nhiét 6 1én men
ndy va & ngay thir 3, chung da sinh nhiéu acid hon so véi ngay
dau tién va duy tri ham luong cao trong qua trinh 1én men. Két
quéa cho thay, ching A18 sinh ra lugng acid cao nhat (2,56%
w/v) vao ngdy thtr 3 voi hidu suét 62,19% (bang 3). Véi ching
A. tropicalis DK4, ham luong acid 1a tvong dong nhung véi
thoi gian ngan hon so véi Phong, et al. [12], ham lugng acid dat
2,52% (W/v) vao ngay thir 7 trong moi truong YPGD bo sung
4% (v/v) ethanol ¢ 39°C.

Két qua dinh danh cho thy, c4c chung vi khuén acetic duoc
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tuyén chon thudc chi Acetobacter, bao gdm A. pasteurianus (Al
vaAS), A. tropicalis (A3, A23, A47va A49), A. sicerae (A18 va
A50) va A. orientalis (A8). Cac loai vi khudn acetic nay dugc
tim thay phd bién trong qua trinh 1én men acid acetic va nhiéu
nghién ctru cho thiy day 1a cac chung c6 kha nang chiu nhiét
trong qua trinh 1én men. Matsushita [1] di tuyén chon duoc cac
chung vi khuan acetic chiu nhiét nhu A. tropicalis SKU1100 va
A. pasteurianus SKU1108 c6 kha nang 1én men acid acetic &
42°C va Ndoye, et al. [13] da chon loc dugc 2 ching vi khudn
acetic chiu nhiét 1 4. tropicalis CWBI-B418 va A. pasteurianus
CWBI-B419 phén lap tir trai cdy co kha nang 1én men tot &
38°C.

Két qua cac chi tiéu theo doi @ bang 4 cho thdy, qué trinh hap
thu dudng duoc cung cp tir mdi truong YPGD cho sy ting sinh
khi ciia vi khuan va gia tri pH cudi thay doi rét phi hop doi voi
su 1én men, tir do6 cho théy O cac muc do dat ra cua tirng nhan
t6 thi chung A. sicerae A18 c6 thé phat trién va 1én men kha tot.
Tir d6 thi ¢ hinh 2 da x4c dinh dugc diéu kién toi wu cho lén
men acid acetic vdi ham lugng ethanol b6 sung 1a 4,32% (v/v),
s luong té bao gidng vi khuan 1 5,24 (twong duong 10° tb/
ml), pH 4,0 va ham lugng acid dat 2,64% (w/v). Vi ham luong
ethanol bo sung 1a 4,32% (v/v), két qua nay phu hgp véi nghién
ctru cua Gullo, et al. [14] va Beheshti, et al. [15] vé kha nang
phat trién t6t ctia cac chung vi khuan acetic & méi truong ¢ bd
sung 5% (v/v) ethanol v6i hiéu suat chuyén hoa ethanol thanh
acid acetic 1a cao nhat.

Két qua ham luong acid ciia thi nghiém san xuét thir nghiém
v6i 1 lit dich 1én men (2,61% w/v) thap hon khong déng ké
so voi két qua 1y thuyét tinh duoc theo phuong trinh hdi quy
(2,64% w/v) va trong khoang c6 gia tri ham lugng acid cao
(2,46-2,70% w/v) cta cac nghiém thic tir két qua thuc nghiém
(bang 4). Didu nay cho thiy, khi 1én men véi thé tich 1on hon
(1 1it) van c6 thé dat duoc gia tri ham lugng acid theo md hinh
t6i uu hoa. Két qua cho thdy tiém ning (g dung trong san xuét
acid 6 didu kién nhiét do tang cao ma khong can chi phi dé duy
tri nhiét d6 toi wu cho qué trinh 1én men trong céc hé thng 1én
men ¢ quy mo san xuat.

£ ~
Ket luan

Nghién ctru da tuyén chon dugc 9 ching vi khuan acetic chiu
nhiét 1én men ¢ 37°C véi ham lugng acid acetic dat dugc trong
khoang 1,72-2,04% (w/v). Tuyén chon dugc chung A18 v6i ham
lugng acid dat 2,56% (w/v) va hi¢u suat 16n men 62,19% chi sau
3 ngdy lén men ¢ 39°C. Chin ching vi khudn acetic chiu nhiét
duoc xac dinh thudc chi Acetobacter, bao gém A. pasteurianus,
A. tropicallis, A. sicerae va A. orientalis. Diéu kién 1én men acid
acetic cua chung 4. sicerae A18 6 39°C dugc xac dinh voi néng
o ethanol ban dau 4,32%, pH 4,0 va sb luong té bao gidng vi
khuan 14 10° tb/ml, ham lugng acid acetic dat 2,61% (w/v).
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Sang loc chung nam men Saccharomyces Cerevisiae
co kha nang tich lay kém cao

Nguyén Thi Trang’, Lé Ptirc Manh, Nguyén Thi Minh Khanh,
Trinh Thanh Ha, Lé Thi Tham, Pham Thu Trang, Lé¢ Hong Quang
Vién Cong nghiép Thuc phdm, Bé Cong thirong
Ngay nhén bai 26/4/2017; ngay chuyén phan bién 28/4/2017; ngay nhan phan bién 29/5/2017; ngay chip nhan dang 15/6/2017

Tom tiit:

Pugc biét dén véi kha ning tich lily cic nguyén td vi hrgng, nAm men cé kha ning chuyén héa kém tir dang vo
co thanh dang hiru co nho sy hinh thanh cac moi lién két véi cac dai phan tir trong té bao. Dang ton tai nay ciia
kém trong nAm men lam ting kha ning hip thu kém cia co thé con nguoi. Trong nghién ciru nay, 96 chiing nim
men thudc b6 swu tip gidng vi sinh vat da dwoe sang loc va xac dinh kha ning tich lily kém. Céc chiing nAm men
dwgc nudi cly trong moi trwong co ban Saboraund ¢6 bo sung 1000 mg/l Zn(NO,),, 6 28°C trong 72 giv. Két qua
cho thiy, c6 moi twong quan tuyen tinh giira nong do kém bo sung vao mdi trueong nudi cdy va ham hrong kém
tich liiy trong sinh khdi. Chiing nim men S. cerevisiae 2049 c6 kha ning tich lity kém hiru co véi ham lwgng cao
nhit, dat 8916 mg/kg sinh khéi. Véi kha niing nay, chiing S. cerevisiae 2049 s& 12 mét chiing tiém ning cho sin

xuat nam men giau kém trén quy mo cong nghiép & Viét Nam.

T khéa: Kém, ndm men, Saccharomyces cerevisiae, tich lity kém.

Chi s6 phén logi: 2.8

Mé dau

Kém tir lau da dugc biét dén 1a mot trong nhing
nguyén t6 vi luong quan trong d01 véi co thé con ngum
K&m tham gia vao thanh phan cdu tric té bao, hé thong
céc enzyme, tic dong dén hau hét cic qua trinh sinh hoc
trong co thé [1]. Trén thé gi6i, tinh trang thiéu kém & tré
em dang dién ra rat pho bién, dic biét 1a cac nudc dang
phat trién voi khoang 2 ty ngudi bi thiéu kém [2]. Nguy co
thiéu k&m ‘tuong dbi cao va tap trung chu yéu & khu vuc
Nam A, tiép theo 1a Bic Phi va Trung Pong. Dong Nam A
(trong d6 c6 Viét Nam) 1 khu vuc c6 nguy co thiéu kém
cao dung thur 3 trén thé gisi [3]. Chinh vi véy, viéc tim
ra ngudn thue phim giau k&m bd sung vao ché do dinh
dudng hang ngay 1a hét sirc can thiét.

N4m men tir lau dd dwgc xem 1a mot trong cac ddi
tuong nghién ctru chinh ctia nganh cong nghlep thue
pham. Thanh phan dinh du(mg trong nAm men hét strc
phong pht, c6 day du cac yéu té dinh dudng co ban nhu
protein, khoang chat va nguon vitamin doi dao [4]. Chung
¢ dic tinh dé nuoi céy, ¢6 thé thu duoc mot lwong 16n sinh
khdi trong khoéng thoi gian ngén, dic biét la khé nang tich
Iy cac nguyén t6 vi luong khi dugc nubi cay trong moi
truong toi wu cao hon gip nhiéu lan trong dleu kién sinh
ly binh thuong [5]. Huéng nghién ctru tao nam men giau
kém (mg dung trong san xuét thyc pham chirc ning di va

*Tac gia lién hé: Email: vantrangibt@gmail.com
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dang dugc quan tim nghién ctru rong réi trén thé gidi [6-
8]. Tuy nhién ¢ Viét Nam, hién c6 rat it cac nghién ctru di
sau khai thac tiém nang nay.

Dé khai thac va tan dung mot cach hiéu qua ngudn
gidng cac chung ndm men Sacharomyces san co trong
b suu tap giong vi sinh vat cia Vién Cong nghiép Thuc
pham, ching t6i da tién hanh sang loc cac chung ndm men
¢6 kha nang tich lity k&m cao tir 96 ching nAm men nham
tién t6i san xut bot nAm men giau kém trén quy md cong
nghiép. Céc két qua nghién ciru cu thé dugc trinh bay dudi
day.

Vat liéu va phuong phap nghién ciiu
Vit liéu
96 chung ndm men Sacharomyces dwoc thu nhén tir

Trung tam Vi sinh vat cong nghiép, Vién Cong nghiép
Thuc pham.

Zn(NO,),, glucose c6 ngudn gde tir hang Merck (Puc)
va cac hoa chat phan tich khac dugc cung cap badi cac hang
Sigma (M¥), BDH (Anh).

Phwong phap nghién ciru

Phirong phap xdc dinh nong do mudi kém phit hop cho

sang loc cac chung nam men co kha nang tich liy kem
cao:
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Abstract:

Saccharomyces has a certain enrichment ability
for metal elements. It can convert inorganic zinc to
organic form and can be used as a zinc carrier. Zinc
that is bound to different macromolecules in yeast cells
has been proven to have a better absorbability in the
human body. In this study, a large number of strains
(96 strains) belonging to the genus Saccharomyces
were screened, and their ability of zinc accumulation
was determined. The cultivations were performed
on the Sabouraud dextrose broth medium with the
addition of zinc nitrate at the concentration of 1000
mg/l, incubated at 28°C on a rotary shaker (150 rpm)
for 72 hours. The results showed that there was a linear
correlation between the zinc nitrate supplementation
in the culture medium and the amount of zinc
accumulated in the biomass. The highest organic zinc
accumulation of 8916 mg/kg was observed in the strain
8. cerevisiae 2049. It would be a promising candidate
for production of zinc enriched yeasts at the industrial
scale in Vietnam.

Keywords: Saccharomyces cerevisiae, yeast, zinc, zinc
accumulation.

Classification number: 2.8
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Lua chon mot cach ngiu nhién 6 chung trén tong sd
96 chung ndm men can dugc sang loc kha nang tich liy
kém. Mo6i truong co ban Saboraund c6 bd sung Zn(NO,),
& cac ndng do 0, 250, 500, 1000, 2000 mg/1 dugc st dung
dé khao sat nham tim ra ndng d6 mudi k&m phu hop. Ty 1é
tiép gidng 1a 10%, qua trinh 1én men duoc thyc hién trong
cac binh tam giac dung tich 250 ml véi thé tich moi trudng
1én men 1a 100 ml, pH ctia méi truong duoc didu chinh téi
4,5 bang HCI 0,1M. Cac diéu kién cho qua trinh 1én men
dugc tién hanh trong may lic 150 vong/phut, & 28°C trong
72 h. Sau khi nudi cdy, tién hanh ly tim 6000 vong/phut
trong 10 phit & 4°C. Rira 3 1an sinh khdi ndm men bang
nude khir ion dé loai bo méi trudng va mudi kém bam trén
bé mit té bao [7].

Téc do phat trién cia nAm men duogc tién hanh dénh gia
trén hé théng may quang pho budc song 620 nm. O thoi
diém cudi thi nghiém, ly tdm dich sau 1én men, rira sinh
khéi va thu cén té bao. Thu sinh khéi kho béng phuong
phap say 2 pha, dau tién say & diéu kién 60°C ‘trong 2
h, sau d6 két thic qua trinh sdy ¢ 105°C dén kh01 luong
khong dbi. Sinh khdi té bao duoc tinh bang s6 gram chit
kh6/100 ml moi truong [7].

Phirong phdp tich hop chat kém hitu co tir sinh khoi
ndm men giau kém:

B sung nude khir ion vao sinh khdi khé, chinh pH t&i
11 bang dung dich NaOH IN. Khudy trong 15 phit, sau d6
chinh pH vé 7. Lam 4m dung dich trong 30 phut & 65°C va
quan st sy pha v& té bio nAm men bang kinh hién vi, ly
tam & 6000 vong trong 10 phut. Can c6 chira kém hiru co,
trong khi phan dung dich c¢6 chira ca hai loai kém dang v6
co va hitu co. Dé két tua tiép kém hiru co, NaCl (100 g/l)
dugc thém vao dung dich, ly tim ¢ 6000 vong/phut trong
10 phat. Phan két tia chira kém hitu co, con phan dung
dich chira kém v6 co. Thu két tiia va sir dung phuong phap
do pho hép thu nguyén tir (AAS) dé xac dinh ham lugng
k&m hiru co trong mau [9].

Phirong phdp do phé hdp thu nguyén tir (AAS):

Mau phan tich dugc xir 1y bang phuwong phap Demirci
[10]. Cho 0,1 g sinh khdi ndm men véo binh dinh mirc 300
ml, thém 5 ml dung dich acid nitric. Sau khi két thuc phan
trmg thém 2 ml dung dich acid sulphuric, tiép tuc lam néng
va duy tri phan tng oxy hoa bang cach nho tir tir dung
dich acid nitric dén khi dung dich méAt mau hoan toan. Qua
trinh gia nhiét duoc tiép tuc cho dén khi luong acid bay
hoi hét. Luong chat kho dugc hoa lodng véi 20 ml nudce
cét, tién hanh loc vao binh dinh mirc 50 ml va hoa lodng
mau da xir 1y trong nudce cat. Mau sau khi xir Iy dugc dua
vao hé thong may do phd hap phu nguyén tir va tién hanh
phén tich ham lugng k€m & budce song 213,9 nm.

Phirong phdp xit Iy s6 liéu:
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Cac sb lieu duge xur ly trén Excel, thuat toan théng
ké Student t’test, Fisher test va phuong phap phan tich
phuong sai mot nhan t6 ngau nhién (one way ANOVA).
Néu p < 0,05 dugc coi 1a sai khac co y nghia, néu p > 0,05
su sai khac 1a khong c¢6 ¥ nghia thong ké.

Két qua va thao luan

Két qua lwa chon néng dp mudi kém phi hop cho
qud trinh sang loc ching ndm men tich lily kém

Theo quan diém cia Agate, ddc tinh quan trong quyét
dinh kha ning hép thu kim loai cta vi sinh vat 1a tinh
khang kim loai ctia cac sinh vat d6 [11]. Hau hét cac ching
vi sinh vat c6 kha ning khang kim loai tot déu c6 kha ning
lién két hiéu qua voi kim loai d6 [12]. Do dé, viéc tuyén
chon, phan lap cac chung vi sinh vat c6 kha nang khang
kim loai chinh 13 budc quan trong dé tim ra cac ching co
kha nang tich Ity kim loai v&i ham lugng cao.

Céac ching nim men S. cerevisize duoc biét dén co
kha ning tich lily cac kim loai, trong dé c¢6 nguyén té vi
lwong k&m, mdi ching ndm men lai c6 kha nang dé khang
voi kém ¢ cac ndng d6 khac nhau. Bé sang loc va chon
dugc ching ndm men c6 kha nang tich liy kém cao mot
cach nhanh va hiéu qua nhat thi viéc tim ra nong do mu01
kém phu hop cho qua trinh sang loc 14 van dé tién quyét.
Chinh vi vy, viéc khao sat sy anh huong cua cac nong do
Zn(NO,), t6i mdi twong quan cia hai nhan té dugc nghién
ciru 1a ham luong k&m tich iy trong sinh khdi va khéi
lwong sinh khdi ndm men giau kém thu dwoc 1a hét st
can thiét.

Bang 1. Anh huéng ctia ndng dé Zn(NO,), téi ham lugng
kém trong sinh khéi kho cta cac chiing ndim men (mg/kg).

Nong do Zn(NO)), b6 sung vao mdi trwomg nudi ciy (mg/l)

Chiing nAm men

0 250 500 1000 2000
S. cerevisiae 1041 320%18 678"+£28 996°+237 18004229 3567237
S. cerevisiae 1043 31819 558°+47 8554203 105544216 2965203
S. cerevisiae 1062 332+20 349°+35 547°+24 55627 96228
S. cerevisiae 2049 365+21 1657°4209  4982°+294 8916204  12936“+279
S. cerevisiae 2050 336'+19 1084164 2538178 35014198  5597°+173
S. cerevisiae 2075 33823 12744223 29184228 58914294 7891211

Ghi cha: mdc sai khac p < 0,05; gia tri £ 1a do léch chuan, n = 3.

Bang 2. Anh huéng ctia ndng do Zn(NO,), téi khdi lugng
sinh khdi khé ctia cac ching nAm men (g/100 ml).

R q Nong do Zn(NO,), b6 sung vao méi trrdong nudi ciy (mg/l)
Chiing nam men >

0 250 500 1000 2000
S. cerevisiae 1041 0,92+0,09  0,90°+0,11  0,88%£0,09  0,65+0,10  0,12+0,01
S. cerevisiae 1043 0,91*+0,09  0,91°+0,21  0,89°+0,19  0,78+0,10  0,11%+0,01
S. cerevisiae 1060 0,93+0,12  0,93*+0,19  0,92%+0,18  0,88°+0,10  0,11°+0,05
S. cerevisiae 2049 0,98'+0,11  0,98+0,10  0,98%0,12  0,94°+0,11 0,14+0,04
S. cerevisiae 2050 0,96'+0,12  0,96+0,10  0,96*£0,10  0,91°+0,09  0,10°+0,03
S. cerevisiae 2075 0,98+0,12  0,98£0,09  0,98£0,12  0,95°+0,13  0,13°£0,04

Ghi chd: mic sai khac p < 0,05; gia tri + 1a do léch chuan, n = 3.
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C6 thé nhan thay, ¢6 mbi twong quan tuyen tinh gitra
nong do kém bd sung vao moi truong nudi cdy va ham
luong kém tich Iy trong sinh khéi cia cac chung nam
men dugc nghién ctru (bang 1). Nong d6 kém trong moi
truong cang cao thi ham lugng kém tich liy trong sinh
khéi cang nhiéu (p < 0,05). O nong d6 Zn(NO,), 1a 1000
mg/l ham Iwgng kém tich lily trong sinh khoi ctia céc
chung nAm men c6 sy phan cip va khac biét nhau rd rét.

Tuy nhién, kha nang dé khang v6i cac ndng do kém
ngay cang cao ¢ moi ching nam men la khac nhau (bang
2). Cu thé trén chiing S. cerevisiae 1041 thé hién kha niang
sinh truong phat trién kém thong qua sy sut giam khoi
lugng sinh khdi & ndng d6 kém 1a 250 mg/1. Trong khi do,
& S. cerevisiae 2049 nong d6 k&m trong méi trudng nudi
cay phai 1én t6i 1000 mg/l méi thé hién sy e ché sinh
truong (p < 0,05). Vi ndng do kém 1a 2000 mg/1 hau hét
cac chung duoc khao sat déu khong c6 kha ning dé khang
va sinh truong trong diéu kién nay. Chﬁng t61 nhan théy,
& nong d6 kém 1000 mg/l la vira da dé phat hién kha niang
tich k€m cua cac chiung nam men nén muc bd sung k&m
nay duoc lya chon lam nong dd chuén cho viée tim kiém
va sang loc cac chiing nAm men c6 kha nang tich kém hiru
co v6i ham lugng cao.

Két qua nghién ctru cia chung t6i vé anh huong cia
viéc bd sung mudi k&m vao moi trudng nudi ciy toi ham
lwong kém tich lity va khdi luong sinh khéi thu dugc ciing
pht hop véi cac két qua nghién ctru khac trén thé giGi [13].
Theo Eide va cong sur, kém 1a mot nguyén t6 vi lugng thiét
yéu, can thiét dé duy tri chirc ning ctia hon 3% hé protein
nam men [14]. Mic du ¢ diéu kién sinh 1y, kém khong co
hoat tinh oxy hoa khir nhung lugng kém du thira c6 thé
giy doc cho té bao. Doc tinh ciia k&m biéu hién thong qua
lién két trung gian cia cation voi cac vi tri khong tuong
thich trén phan tir protein hoac cac cofactor. KEm du thtra
c6 thé gay trd ngai cho hoat dong ciia enzyme aconitase ty
thé 1am giam ho hap, té bao sinh trudng phat trién cham
[15].

Két qua sing loc chiing ndm men tich liiy kém hitu
co’ cao

96 ching ndm men Sacharomyces thu nhan tir Trung
tam Vi sinh vat cong nghiép, Vién Cong nghiép Thuc
pham dugc sang loc va tim kiém kha nang tich liy kém
trén moi truong Saboraund c6 bd sung Zn(NO,), 6 nong
d6 1000 mg/1. Ty 18 tiép glong 1a 10%, pH ctia méi truong
duoc diéu chinh t6i 4,5 bang HC10,1M, qua trinh 1én men
duoc tién hanh trong may lic 150 vong/phut, & 28°C trong
72 h. Két qua cho thdy, trong tong s6 96 chung nim men
dugc nghién ctru c6 39 ching thé hién kha ning tich liiy
kém thap (dudi 1 mg/g sinh khdi kho), chiém ty 1¢ 41%,
52 chiing tich liiy kém trong khoang tir 1-7 mg/g sinh khéi,
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chiém ty 1& 54% va 5 chung c6 kha nang tich lay kém voi
ham lugng cao trén 7 mg/g sinh khdi, chlem ty 1€ 5% (hinh
1). Cac chung nam men nay dugc tlep tuc sang loc phan
tich thanh phan k&m c6 trong sinh khdi.

® Chung ¢6 ham lugng kém trong sinh khéi <1 mg/g Chung 6 ham lugng kém trong sinh khéi 1-7 mg/g

® Chung c6 ham lugng kém trong sinh khéi >7 mg/g

Hinh 1. Kha niang tich liiy kém cia 96 chiing nAm men
dugc sang loc.

10000 0.95

9000

- 0.945
8000 - 094 EZAHim luong kém hiru
200 co (mgkg)

0.935

=i hwong kém v6 co
L 093 (mg/kg)

6000

5000

0.925 —+—Khoi huong sinh khi
4000 (/100ml)

0.92
3000

Linear (am lugng

2000 - 0915 kem hiru co (mg/kg))

1000 - 091

Ham lugng kém trong sinh khéi (mg/kg)

0.905

Chiing nim men
(1: S.cerevisiae 2049;2:S.cerevisiae 2074, 3: S.cerevisiae: 1051;
4: S.cerevisiae 1010; 5: S.cerevisiae 1016)

Hinh 2. Dang kém tich liiy trong cac chiing nAim men
chida ham lugng kém cao.

Két qua hinh 2 cho thiy, dang kém ton tai trong sinh
khéi 5 ching ndm men giau kém dugc nghién ciru phan
16n déu ¢ dang hitu co. Két qua nay ciing phu hop véi
nghién ctru cua Azad va cong su.

S. cerevisiae 2049 cho kha nang tich lity kém cao nhat
va kha niang chiu kém tot trong diéu kién bo sung mudi
kém véi néng dd cao thé hién & lwong sinh khéi dat cao
nhit trong cac ching dugc nghién ciru nén dugce st dung
cho nghién ctru nham t6i wu hoa cac didu kién nudi cay,
tién t6i san xuat nAm men giau kém quy mo cong nghiép.

Trong nghién ciru nay, ching t6i nhén thdy néng do
mudi k&m bd sung vao mdi trudng nudi cay ty 1¢ thuan voi
ham luong kém tich lay trong sinh khdi ndm men. Nong
d6 1000 mg/l mudi k&m khi bd sung vao méi truong nudi
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cdy 1a nong d6 phti hop nhét cho qua trinh sang loc ching
nam men tich liy k&m cao.

Chung ndm men S. cerevisiae 2049 cho kha ning tich
kém v&i ham luong cao, dat 8916 mg/kg, kha ning dé
khang t6t voi kém da duoc lua chon va tién téi nghién ctru
lya chon céc diéu kién phii hop dé san xuat nAm men giau
kém trén quy mo lon.

Nhém tac gia xin chan thanh cam on sy hd tro vé kinh
phi cua dé tai nghién cuu thuoc nhi€ém vu khoa hoc va
cong nghé cap qudc gia: “Nghién ctru cong nghé san xuét
bot nAm men gidu k&m hiru co 1am nguyén lidu san xuét
thuc pham chirc ning”.
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Téng hop vai hiéu suat cao carbon nano 6ng
bang phwong phap ling dong tir pha hoi va st dung hoi nwéc

Trwong Hiru Tri, Bui Thi Lap, Nguyén Dinh LAm"
Truong Dai hoc Bach khoa, Pai hoc Da N(ing
Ngay nhén bai 8/7/2017; ngay chuyén phéan bién 12/7/2017; ngay nhan phan bién 7/8/2017; ngay chip nhan dang 16/8/2017

Tom tit:

Trong hon 2 thip nién vira qua, vat liéu carbon nano 6ng (CNTs) di thu hit sy quan tAdm ciia nhiéu nha khoa
hoc trén thé giéi. Nhé vao nhirng tinh chit dic bi¢t ma chiing dwgc img dung trong nhiéu linh vure khac nhau. O
nghién ciru nay, CNTs dwge tong hop bing phwong phap két tu héa hoc trong pha hoi (CVD - Chemical vapor
deposition) trén chit xic tac Fe/y-AlLO, st dung khi diu mo hoa 16ng (LPG) lam ngubn carbon va c6 su tham gia
cia hoi nwéce thay cho hydro trong moi trlr(rng phéan @ng v6i chire ndng lam sach san pham Hiéu suét thu sin
pham 1én dén 434% khéi lugng so véi khbi lu’(mg cia xuc tac dugc sir dung sau 2 gio tong hop. Anh thu dwoc
bing kinh hlen vi dién tir quet (SEM) va kinh hién vi dién tir truyén qua (TEM) cho thay san pham CNTs c6
dwong kinh 6ng kha dong nhit. Dién tich bé mit riéng BET ciia san pham dwoc xac dinh bing phwong phap hap
phu, giai hap phu ding nhiét nito. Ngoai ra, mirc d9 khuyét tat ciia vat liéu CNTs da dwoc danh gia bang quang

phé Raman va thanh phan nguyén t6 dwge phan tich bing quang phé dién tir tia X (XPS).
T khoa: BET, CNTs, phwong phdap CVD, Raman, SEM, TEM, XPS.

Chi s6 phén logi: 2.9

Gidi thiéu chung

CNTs da nhan dugc sy quan tam cua nhiéu nha khoa
hoc trong hon 2 thap nién vira qua nhd céc tinh chét vt
1y ciing nhu hoéa hoc uu viét cua ching [1]. Céc két qua
nghién ctru duge cong bd cho thay, loai vat liéu nay co
thé ing dung vao nhiéu linh vuc khac nhau nhu lam chét
mang cho xtic tc trong cic phan img hoa hoc, thiét bi dién
tu, Ivu trlt ndng luong, lam sach nudce [1-3]. V&i nhitng
trién vong trong nghién ciru va tmg dung nhu vira néu,
loai vat liéu nay di dwoc téng hop bang nhiéu phuong
phap khac nhau nhu s dung hd quang dién [4], cét bang
tia laser [5] hay phuong phap CVD cac hop chat c6 chira
carbon voi sy ¢6 mat cua xuc tac kim loai [6]. Trong do,
CVD la phuong phap thuong dugce sir dung vi ¢6 nhidu uu
diém nhu nhiét do tién hanh cta qua trinh thap hon so véi
cac phuong phap phap khac, dé trién khai ¢ quy mé 16n
v6i chi phi thap [1].

0 phuong phap CVD, carbon dugc sir dung c6 thé
tir nhidu ngudn khac nhau, ton tai ¢ trang thai khi nhu
ethane [7, 8], ethyne [9], acetylene [10], ¢ trang thai long
nhu ethanol [11], xylene [12] va c6 thé & dang ran nhu
naphtalene, anthracene [13]. Xuc tac st dung cho qua
trinh téng hop 1a cac kim loai chuyén tiép nhu sét (Fe),
coban (Co), cac xuc tac ¢ thé duge dung truc tiép hodc
dua 1én trén cac chat mang khac nhau nhu oxide nhom,

"Tac gia lién hé: Email: ndlam@dut.udn.vn
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oxide silic [10, 14]. Trong qua trinh tong hop, cung véi
qua trinh tao thanh CNTs, cac san pham cua carbon khong
mong mudn khéac nhu carbon & dang v6 dinh hinh hoac
carbon ¢ dang hat (particles) ciing dugc hinh thanh, lam
giam d¢ tinh khiét ctia san pham, do d6 lam giam chat
luong ciia CNTs thu duoc [15-17]. Pé khic phuc nhuoc
diém nay c6 nhiéu giai phap khac nhau, dugc chia lam 2
nhém chinh. O nhém giai phap thir nhét, san phim sau
khi tong hop s& dugc loai bo cac thanh phan khong mong
mudn bang qua trinh oxy hoa [12] hay qua trinh thity nhiét
[18], con trong nhom giai phap thir 2 thi qua trinh tong
hop CNTs va lam sach dugc tién hanh déng thoi. O nhom
giai phap thir 2 nay, nguoén khi cung cap carbon dugc dua
vao thiét bi phan tng dudi dang hdn hop véi khi hydro va
céc khi tro khéac [7, 12, 18]. Khi d0, san pham thu duoc s&
¢6 d6 tinh khiét cao hon nhd vao sy pha lodng ndng do cua
carbon trong mdi trudng phan tmg. Ngoai ra, ¢ nhiét do
cao, khi hydro c6 thé tic dung vé6i carbon & dang v dinh
hinh hodc ¢ dang hat dé tao thanh dang hop chét khac, cac
chat nay s& theo dong khi thoat ra khoi san pham CNTs,
lam tang do sach cua san pham cudi cung. So v&i phuong
phap lam sach sau khi téng hop, phuong phap lam sach
dong thoi sé hidu qua hon va gia thanh thip hon [19]. Tuy
vay, su ¢ mat cia hydro trong mdi truong phan ung &
nhiét d6 cao gy nguy co chay nd néu c¢é su ro ri khong
khi, do d6 viéc thay thé hydro bang mot tac nhan lam sach
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Abstract:

Carbon nanotubes (CNTs) have attracted the
scientific community over two last decades. Due to
their novel properties, carbon nanotubes have been
applied in different areas. In this research, carbon
nanotubes were synthesized on Fe/y-AlO, catalyst by
the chemical vapor deposition (CVD) method using
liquefied petroleum gas (LPG) as a carbon source and
steam instead of hydrogen in the reaction medium.
The steam plays a role as a cleaning agent for the
product. The CNTs yield of this synthesis process is
high, up to 434% in mass in relation to the used mass
of catalyst under 2 hours of synthesis. The images
obtained by scanning electron microscopy (SEM)
and transparent electron microscopy (TEM) showed
that the obtained product was carbon nanotubes
with quite homogeneous diameters. The BET specific
surface area of the obtained product was determined
by nitrogen isothermal adsorption-desorption using
the Brunauer-Emmett-Teller method. In addition,
the structural defects of CNTs were characterized by
Raman spectroscopy, and the elemental composition
was analyzed by X-ray electron spectroscopy (XPS).

Keywords: BET, CNTs, CVD method, Raman, SEM,
TEM, XPS.

Classification number: 2.9
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khac c6 mirc do riii ro thap hon 1a rt can thiét khi trién
khai san xuit véi sd luwong lon. Viée st dung hoi nudc
thay thé cho hydro 1a mét trong nhitng phuong 4n cé tinh
kha thi cao. Khi phén tich vai tro ciia nude trong qua trinh
téng hop CNTs bang phuong phap CVD cho thiy, su co
mit ciia hoi nude sé tao ra moi truong oxy hoa yéu & nhiét
dd cao cho phép lam sach san phém va han ché khuyét tat
trong cau tric mang tinh thé (structural defects) ctia CNTs
hinh thanh [15, 16]. Ngoai ra, nudc con c6 vai tro kéo dai
thoi gian phat trién cia CNTs nén san pham thu duoc c6
kich thude dai hon.

Trong nghién ctru nay, nhém tac gia trinh bay két qua
tong hop CNTs bang phuong phap CVD trén xuc tac Fe/y-
ALO,, v6i ngudn carbon duoc st dung la khi dau mo héa
long (LPG) - ngudn nguyén liéu phd bién & Viét nam, va
sir dung hoi nude lam tac nhan lam sach. San pham CNTs
duoc danh gia cac dac trung bang mot sb phuong phap
phan tich hoa ly hlen dai nhu hap phu va giai hip phu dang
nhiét nito, xtr 1y s liéu theo 1y thuyét BET (Brunauer -
Emmett - Teller), quang pho dién tir tia X (XPS: X - Ray
Photoelectron Spectroscopy), kinh hién vi dién tir quét
(SEM: Scanning Electron Microscopy), kinh hién vi dién
tir truyén qua (TEM: Transmission Electron Microscopy)
va quang phd Raman nham khao sat tinh chit, hinh thai
bé mit va vi cdu tric ciing nhu thanh phin nguyén té cua
CNTs.

Thuc nghiém
Téng hop xiic tic

Nguyén vat liéu ban ddu: Tién chat cia pha hoat tinh
dugc st dung 1a mudi nitrat sit (Fe(NO,),.9H,0) c6 do
tinh khiét trén 98%; chit mang duoc sir dung la Y- -ALO,
(CK 300B Ketjen) c6 bé mat riéng 220 mz/g, chat mang
& dang ép dun c6 duong kinh 1 mm va chiéu dai 3 mm
s€ duoc nghién nhé nham thu duogc céc hat ¢6 kich thudc
nam trong khoang 40-80 pum. Ngudn carbon duorc su
dung trong nghién ctru nay 1a LPG duoc cung cip boi
Téng cong ty PVGas, dat tiéu chuin TCVN 6486:2008,
¢6 thanh phan cac hop chat hydrocarbon dugc xac dinh
theo tiéu chuan ASTM D-2163 (twong tmg véi tiéu chuan
TCVN 8360), v6i ham luong pentane va cic hop chat
hydrocarbon néng hon nho hon 2%mol, ham lugng cac
hop chat olefin nhé hon 10%mol, ham lugng butadien nho
hon 0,5%mol, ngoai ra ham lwong lwu huynh téng nho
hon 140 mg/kg theo tiéu chuin ASTM D-2784.

Qud trinh tong hop xiic tic: Xbc tic duge chudn bi
bang phuong phap tam uét theo bon cong doan sau:

- Pua pha hoat tinh 1én bé mat chat mang: Trudc hét
muoi nitrat sat dugc hoa tan trong nudc cat, sau do dung
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pipet dé dua dung dich mudi thim 1én bé mit chat mang,
tiép theo chat mang da dugc tam dung dich mubi s& duoc
sdy kho. Qua trinh nay duoc lap lai vai lan dé bao dam
toan bo bé mat xtic tic dugce tham déu.

- Siy kho: Pua chat mang da dugc tim mudi vao ta say
de dugc say kho ¢ 110°C trong 14 h.

- Nung: Qua trinh nay dugc thyc hién & 350°C trong
4 h trong khong khi nham chuyén muoi sang dang oxide
tuong ung;

- Khir: Qua trinh nay duoc thyc hién ¢ 400°C trong
2 h trong dong khi H, nham chuyén oxide sit sang sat kim
loai, qua trinh dugc thuc hién ngay trong thlet bi tong hop
CNTs nham tranh cho Fe bi oxy hoa tré lai néu bj tlep xuc
v6i khong khi.

Téng hop CNTs bang phwong phip CVD

Nguyén li¢u dugc su dung trong nghién ctu nay la
LPG, H,, N, va H,O. Trudc khi di vao h¢ thong, cac khi
duoc dua qua luu luong ké dé do luu luong. Chat xuc tac
Fe/y-AlL,O, (ham luorng cua pha hoat tinh bang 20% khdi
1uong) duoc phan tan déu trén bé mit cua thuyén bang s,
roi dit vao trong dng phan ung bang thach anh (quartz)
¢6 duong kinh 42 mm va chiéu dai 1600 mm da duoc dat
trong 10 g1a nhi¢t. Khi N, dugc sir dung (VO’I lwu luong 100
ml/phat) dé dudi khong khl trong hé thong trong thoi gian
1 h, sau do duoc thay bang khi H, (voi luu luong 100 ml/
phat) va tién hanh nang nhiét do ctia hé thong 1én nhiét
do khir xuc tac ¢ 400°C, qué trinh khir dugc thuc hién
trong 2 h. Sau do, kh1 H, dugc thay bang N,, tlép tuc gia
nhiét hé thdng véi toe do 10°C/phtt den nhlet do tong hop
CNTs. Khi d3 dat nhiét 46 mong mudn, hdn hop khi tong
hop gom LPG va N, duoc suc qua binh dyng nudc nham
bao hoa hoi nuéc trong nguyén liéu roi di vao thiét bi tong
hop. Binh dung nuéc sir dung ¢ nghién clru nay la binh
2 ¢6, mot ¢d co 6ng din nham dam bao cho hdn hop khi
dugc suc vao trong nudéc, ¢ con lai dé dan hdn hop khi
va hoi nudce ra ngoai, binh nay dat trong phong thi nghiém
nén nhiét do ctia nudc trong binh dwgc xem 1a bang véi
nhiét d¢ trong phong thi nghiém. Qua trinh tong hop dugc
tién hanh trong 2 h, sau do hé thong duoc lam lanh dén
nhiét @6 moi truong dudi dong khi nito, rdi tién hanh thu
gom san pham va can khdi lwong thu duge. Phan tram
lwong san phdm tao thanh duoc tinh theo cong thirc sau:

wl—wl (1)

%CNTs = « 100

Trong d6, %CNTs la ty 1¢ CNTs tong hop duge (%
khoi luong); wl 1a tong khéi luong ciia mau thu gom dugc
(g); w2 1a khoi luong cua xtc tac su dung (g).
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Phén tich va danh gia dic trung ciia CNTs

Trudc hét san phim tir qua trinh téng hop dwoc chup
anh bang kinh hién vi dién tir quét (SEM) trén thiét bj
FESEM-S-4800 va kinh hién vi dién tir truyén qua (TEM)
trén thiét bi JEM1010-JEOL, nhdm quan sat hinh thai bé
mit va vi cdu trac. Tiép dén, san phim dugc phan tich
quang phd Raman trén may RENISHAW nham xac dinh
dic trung vé mirc do Kkhuyét tat trong cu tric (mirc do nay
duoc tinh bang ty s6 cuong do I/1g, voi I val; 1a cuong
do pic tai dinh D va G). Quang phd dlen tur t1a X (XPS)
duogc do trén may Multilab 2000 (Thermo Electron) véi
dién cuc Al Ka (hv = 1486,6 ¢V) nham phan tich thanh
phén nguyen t6 cia carbon va oxy trén bé mat san pham.
Cubi ciing, bé mit riéng dugc xac dinh bang phuong phap
hap phu va giai hap phu déng nhiét nito, xir Iy s6 lidu theo
ly thuyét BET (Brunauer - Emmett - Teller) trén thiét bi
ASAP-2020.

Két qua va thao luan

O nhién ctu nay, nhém tac gia da tién hanh qua
trinh tong hop CNTs ¢ nhiét d§ 650°C véi luu lugng
100 ml/phut, ty 1¢ LPG/N, 1a 3:7. Cén san pham thu duoc
dé xac dinh tong khi luong thu duoc sau phan ung, su
dung cong thirc (1) dé tinh toan ty 1 san phdm tao thanh
so voi lugng xuc tac st dung. Két qua cho thdy, ty 1¢ san
phém tao thanh rat cao, dat 434% khéi lugng so véi khdi
lwong xtic tac da sir dung. Pé danh gia tinh cht cua san
pham thu dugc, truée hét nhom tac gia tién hanh chup anh
mau bang kinh hién vi dién tir quét, anh SEM dugc trinh
bay trén hinh 1.

Hinh 1. Anh kinh hién vi dién ti quét.

Quan sat anh SEM ciia san pham trén hinh 1A cho théy,
san pham c6 hinh thai bén ngoai hoan toan gidng véi CNTs
da duoc cong bd [8, 20], ¢6 kich thudc dong déu véi mat do
rt cao bén canh hinh anh ctia mot sb cAu trac khac dén tir
xuc tac hoac cac dang carbon khac. Theo tac gia Sylvain va
cac cong su [15], thanh phan carbon khac c¢6 thé 1a carbon
v6 dinh hinh hodc carbon ¢ dang hat nho (particles). Hinh
1B trinh bay anh v&i mtc d6 phan giai cao cho thiy mirc
d6 dong déu vé kich thudc ciia san pham, duong kinh ngoai
clia cac 6ng nam trong khoang tir 42-65 nm.



D¢ thay 16 hon hinh dang ciia CNTs, nhom tac gia d tién
hanh chyp anh san pham bang kinh hién vi dién tir truyén
qua (TEM), két qua trinh bay trén hinh 2. Tir anh thu dwoc
cho phép khang dinh san pham thu duoc & dang dng.

Hinh 2. Anh kmh hlen vi dlen i triuyen qua.

Thanh phin nguyén t6 cua san pham tao thanh dugc
xac dinh thong qua két qua phéan tich mau bang quang pho
dién tur tia X, gian d0 quang pho duogc trinh bay ¢ hinh
3. Thong qua glan dd quang phé XPS thu duge cho thay,
trong thanh phan ciia san pham ngoai carbon thi oxy cling
da xuét hién trong san pham.

«— C1s

O1s

Cwong do (a.p)

v___ L,

I

o 150 2‘;0 3{‘]0 4l‘JD 560 Eaﬂ 7\;0 Bl‘)o 9[‘!0 1000
Niang lwong lién két (ev)

Hinh 3. Gian db quang phd XPS.

Tinh toan thanh phan nguyén t6 clia cac cdu tir trong
san pham CNTs dua vao gian d6 XPS, két qua dugc trinh
bay ¢ bang 1. Nhu vay, ngoai thanh phan chinh 1a carbon
thi oxy ciing chiém mot ham lugng nho trong thanh phan
san pham. So v&i két qua duoc cong bd trudc cua cing
tac gia [7] thi ham luong oxy trong CNTs tang tir 3,7 dén
6,5%kl. Su gia taing ham lugng oxy trong CNTs c6 thé giai
thich 1a do sy c6 mat ciia oxy trong hoi nuée, tuy nhién dé
khing dinh dwoc diéu nay cn c6 thém nhiéu nghién ciru
chuyén sau khéc.

Bang 1. Thanh phan nguyén t§ cta carbon va oxy thu
dugc bang phan tich XPS.

Thanh phin nguyén t6 (% khéi lwong)

Carbon Oxy
93,5 6,5
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EHOAHOC | \|. - 59(9) 0.2017
SUNVU NURE iLL Yl

Khoa hoc Ky thuat va Céng nghé n—

Tién hanh phén tich san pham bang phé Raman, két
qua duoc trinh bay trén hinh 4. Céac nghién ctru da chi ra
rang, dinh D (¢ s0 song 1356 cmr N déc trung cho mtrc do
khuyét tat trong mang luéi ciu trac cia CNTs va sy c6 mat
cua cac dang tdn tai khac cua carbon nhu carbon vo dinh
hinh hoac carbon ¢ dang hat rén, dinh G (¢ $6 song 1592
cm!) dic trung cho cau trac mang ludi tinh thé cua san
pham [9, 11]. Do do, ty s6 cuong do I /1, duge sir dung dé
danh gia mtc do khuyet tat cua san pham ty s6 nay cang
16n thi murc do khuyet tat cang cao va nguoc lai. Tinh toan
ty 1¢ cuong do ! S dbi v6i CNTs, gia tri thu dugc bang
0,96 chung to ton tal cac khuyét tat trong ciu tric mang
ludi tinh thé ciia CNTs va ciing ¢6 thé dén tir cic dang
khac cua carbon trong san phdm thu duoc. So sanh ty 1é
cuong do I /1, cua CNTs thu duoc trong nghién ctru nay
véi gia tri cua CNTs thu duoc khi tong hop ¢ 700°C trong
nghién ctru ctia Dikio va cc cong sy [21] thi ty 18 nay rat
gan nhau. Tuy nhién, khi so sanh véi két qua ctia nhém Liu
va cac cong su [15], ty sb I /1, thu dugc ¢ nghién ctru nay
kha 16n (0,96 so v6i 0,41).

Dinh D Pinh G

Cwong do (a.p)

1.000 1100 1,200 1300 1.400 1.500 1.600 1.700 1.800 1.900 2.000
Do dich chuyén Raman (cm-)

Hinh 4. Gian dé do dich chuyén Raman.

C6 nhiéu nguyén nhan dan dén sy khac nhau trong mtre
d6 khuyét tat cua san pham, ngoai yéu té thanh phan khi
mang (¢ nghién ctru nay khong cd6 mat hydro nhu trong
nghién ctru cta Liu) thi mot nguyén nhén quan trong khac
1a nhiét d6 tién hanh phan tng, 650°C & nghién ctru nay
so voi 850°C ¢ nghién clru cua Liu. O nghién ctru cia
Murphy [22], nhom tac gia di tién hanh xur 1y lam sach
CNTs v6i nguyén liéu ban du c6 thanh phan 85% CNTs,

10% carbon v6 dinh hinh va 5% NiO va FeO, tac nhan
dugc st dung cho qua trinh lam sach la acid HNO; nong
do 70%. Két qua tinh toan ty 1¢ cuong do I /1, cua mau
trude va sau xir 1y cho thiy ty 1é nay da giam tu’ 1,21 vé
0,97. Su thay doi ty 1é cuong do nay ciing dugc tim thay
trong nghién ctru ctia Roberta va cac cong su [23] khi ham
lwong CNTs trong mau phén tich ting 1én thi ty s6 nay
giam xudng. Nhu vay, véi két qua ciia 2 nhom nghién ctiru
vira néu thi c6 thé thay ham luong cua thanh phan carbon
khong phai CNTs trong mau phan tich nhu carbon vo dinh

91
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hinh hay carbon ¢ dang hat c6 anh huong 16n dén gia tri ty
16 cuong do I /1, thu dugc. Do do, khi tién hanh qua trinh
tong hop & nhlet d6 cao thi tdc do phan tmg cua hoi nudce
va carbon v6 dinh hinh hoac carbon ¢ dang hat sé tang 1én,
két qua lam cho san phdm c6 d¢ tinh khiét ting 1én va gop
phan lam giam ty 1& cuong do I /1.

= 400 -
3’ ——BDuwong hap phu
5,300 - - -~ Dwing giai hap phu
>
=
s
a
]
=
=
-_
o
c
o
3
0 0,2 0.4 0.6 0,8 1
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Hinh 5. Pudng hap phu va giai hap phu déng nhiét nito.

Bé& mit riéng dugc xac dinh bang phuong phéap hip phu
va giai hap phu dang nhiét nito, gia tri BET thu duoc bang
124 m¥/g. Puong dang nhiét hap phu va giai hip phu cua
san pham duoc trinh bay trén hinh 5. Két qua nay cho thy
¢ sy xuét hién mot vong tré kiéu IV theo phan loai cia
IUPAC. Vi vay, co thé khé“ing dinh ré“mg CNTs thu duoc la
mot loai vat li€u mao quan.

£ a
Ket luan

Trong nghién ctru ndy, nhom tac gia budce dau da thanh
cong trong viée tong hop vét liéu carbon nano ong CNTs
¢6 higu suat cao trén xuc tac 1a Fe/y- -ALO, tr nguén nguyén
liéu 1a LPG str dung hoi nude (dong Val tro tac nhan lam
sach). Viéc sir dung hoi nude thay cho hydro trong nguyén
liu nhu cac ky thudt san xudt CNTs truyén thong s& lam
giam riii ro chay nd va gop phan giam gia thanh san pham.
CNTs thu dugc da duge danh gia cac dac trung quan trong
va xac nhan céu tric nano 6ng bang anh TEM. Két qua
bude dau thu dugc & nghién ctru ndy mé ra mot huéng
nghién ctru méi trong viée sir dung hoi nuée dé téng hop,
diéu chinh kich thudc ong ctia loai vat liéu CNTs va la tién
dé dé ché tao vat liu CNTs véi s6 lugng 16n phuc vu cac
g dung trong nghién ctru va san xuat cong nghiép.
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Tom tit:

Hat nanocapsule Chitosan chira thudc curcumin dwgc ché tao thanh cong bing phwong phap Coaxial
electrospraylng phwong phip cho phép ché tao cic hat polymer nhiéu 16p c6 kich thuéc nano bang cich sir
dung kim ddng tam. Strc cing bé mit cua ciac dung dich Chitosan véi ham lu’0’ng Chitosan khac nhau dugc xac
dinh nhim danh gia kha nang tao thanh cAu triic 16i - v6 cia cac hat thu dwgec. Nong do Chitosan trong dung dich
va thong s6 van hanh - hiéu dién thé sir dung - dwoc khao sat dé danh gia anh hwéng cia cac yéu té nay dén qua
trinh hinh thanh hat nanocapsule. Hinh thai va kich thwéc ciia hat dwoe danh gia biang phwong phap kinh hién
vi dién tir quét (SEM). Céu triic 16i - vo cita hat dwgc danh gia bang phwong phap kinh hién vi dién tir truyén qua
(TEM). Cac hat tao thanh cé bé mit biang phing va kich thuéc trong khoang tir 15 dén 235 nm. Cac két qua cho

thay Coaxial electrospraying la phwong phap don gian va hiéu qua dé ché tao hat nanocapsule.

Tu khod: Chitosan, Coaxial electrospraying, Curcumin, nanocapsules.

Chi s6 phén logi: 2.9

Curcumin (diferuloylmethane) 1a mot hop chat
polyphenol c6 mau vang. Hop chat nay dugc coi 1a chét
mang tinh chat dugc 1y chinh trong cu cdy nghé vang.
Nhimng nghién ctru gan dy chi ra rang Curcumin cé
nhiéu tinh chat duogc ly, dac biét la kha nang khang va
tiéu diét cac té bao ung thu [1, 2]. Tuy nhién, tac dung cta
Curcumin bi han ché nhiéu trong qua trinh sir dung do kha
ning hoa tan kém, nhanh bi dao thai khoi co thé ngudi [3].
Dé ting kha niang diéu tri cia Curcumin, mot hudng tiép
can thu hat duoc nhiéu sy cha y doé 1a két hop Curcumin
vao cac hé mang thudc nhu cac hat polymer c6 kich thude
nano, liposome, hydrogel... [4, 5].

Chitosan 1a mot polymer thién nhién thu dugc bing
cach deacetyl hoa chitin, mot loai polysaccharide thu dugc
tir cac loai vo tom, cua va mot sd loai giap xac. Trong cac
nguyén lidu sir dung lam hé mang thude, Chitosan dugc
xem nhu 12 mot trong nhitng polymer tot nhat véi cac tinh
chat: Kha nang tuong thich sinh hoc tdt, ¢ kha ning phan
hay sinh hoc va ¢ kha ning khang khuan [6-8].

Trong nghién ciru trude day [7, 9], Electrospmnmg
la phuong phap dugc ap dung de két hop cac loai thudc
va protein vao cac hat dan truyén thubc co kich thudc
nanomet. Tuy nhién, cac hat mang thudc nay co nhuoc

“Tac gia lién hé: Email: hdphu@hcmut.edu.vn
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diém 1a khong kiém soat duogc vi tri cua thude & trén bé
mit hat. Do d6 thuong xdy ra hién tugng nha thudc bung
nd tir cac hat ché tao bang phuong phéap nay. Dé khéc phuc
nhuoc diém do, phuong phap Coaxial electrospraying dugc
cai tién dua trén phuong phap Electrospraying. So véi cac
hat nano tao bang cic phuong phap Electrospraying, hat
nano tao thanh tir phuong phap Coaxial electrospraying
c6 nhiéu wu diém vuot troi. Vi cau trac 18i - vo, hat tao
thanh tir phuong phap nay c6 thé kiém soat dugc vi tri
ctia thube trong hat, han ché tbi da lugng thudc nam ngoai
hat. Nho do, hé mang thu6c han ché duoc su bung nha
thudc & thoi diém ban dau so voi hat khong c6 ciu tric
161 - vo [10]. By la mét phuong phap day htra hen dé co
thé ché tao cac hat mang thudc kich thudc nano co céu
trac 101 - vo. Tuy nhién, phuong phap nay bi anh huong
boi nhiéu yéu t6 nhu: Stc cing be mat cua dung dich va
ndng d6 dung dich hay cac thong sb cua qué trinh Coaxial
electrospraying (hiéu dién thé sir dung, luu luong st dung,
kich thudc dau kim...) [11, 12].

Trong nghién ctru nay, hat nanocapsule Chitosan chira
thudc Curcumin dugc ché tao bang phuong phéap Coaxial
electrospraying. Cac thi nghiém dugc tién hanh dé du
doan kha nang hinh thanh cau tric 151 - v6 cta hat va khao
st cac yéu to anh huong dén qué trinh tao hat bao gom:
Néng dd Chitosan, hiéu dién thé su dung (U), lvu lugng
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Chitosan nanocapsules
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Abstract:

Chitosan nanocapsules loaded with cucurmin
were fabricated using coaxial electrospraying - an
electrohydrodynamic process that generates multi-
layer nanoparticles by utilizing coaxial electrified jets.
The surface tensions of polymer solutions in various
chitosan concentrations were measured to predict the
formation of the core-shell structure of the observed
nanoparticles. The effects of chitosan concentrations
and process parameters such as the applied voltage
and flow rate on the nanoparticle generation and the
morphology of final nanoparticles were examined
using scanning electron microscopy (SEM). The core-
shell structure of produced nanocapsules was analyzed
using transmission electron microscopy (TEM).
Fabricated chitosan nanocapsules had a smooth
surface with the diameter ranging from 15 nm to 235
nm. Results suggested that the coaxial electrospraying
is a simple and efficient technique for nanocapsules
production.

Keywords: Chitosan, coaxial electrospraying, Curcumin,
nanocapsules.

Classification number: 2.9

str dung (Q).
Vat liéu va phucong phap nghién ciiu

Vit li¢u

Chitosan voi d§ deaccetyl hoa: 80-85%, trong luong
phan tr M = 100.000-300.000 (g/mol) dugc mua cua
hang Acros Organics (Bi). Curcumin dugc mua tir Vién
Duoc lidu (Viét Nam). Acid acetic dugc cung cip bai
Prolabo chemicals. T4t ca cac hoa chit dugce st dung truc
tiép ma khong tién hanh thém bat ctr phuong phap lam
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tinh khiét nao khac.
Phuwong phap nghién ciru

Chuén bi dung dich Chitosan va dung dich Chitosan
chita thuéc Curcumin: Cho Chitosan va acid acetic 90%
vao lo thity tinh ¢6 nép van. Sau d6 sir dung may khudy tir
dé hoa tan Chitosan & nhiét d6 phong trong vong 24 h dé
Chitosan hoa tan hét trong acid acetic (dung dich tré nén
dong nhat). Mot phan ba dung dich Chitosan & trén dugc
chiétralo thuy tinh khac, sau d6 thém thu6c Curcumin véi
ham lugng 10 wt% so voéi ham lugng Chitosan. Hon hop
trén duoc khudy tir trong vong 1 h dé hoa tan hoan toan
thudc Curcumin vao dung dich.

Tao hat Chitosan chira Curcumin bang phwong
phdp Coaxial electrospraying: Qua trinh ché tao hat
nanocapsule Chitosan chita Curcumin dwoc thyc hién
bang thiét bi Coaxial electrospraying tu ché (home-made).
Viéc cai dat va thuc hién qua trinh Coaxial dugc mo ta
¢ hinh 1. Cac dung dich sau khi dugc hoa tan hoan toan
dugc cho vao xilanh 20 ml ndi v6i kim tiém dong tam va
duoc dat vao thiét bi bom tiém dién. Dung dich Chitosan
s& duoc dua vao dau kim phia ngoai, dung dich Chitosan
chira Curcumin dugc dwa vao vao dau kim phia trong.
Colector duoc boc mang (phéi) nhom dé dé dang thu san
pham. Tién hanh qua trinh Coaxial electrospraying voi
nhiét d¢ 40°C, 6 am khoang 80%.

Dung dich Chitosan

=

Dung dich Chitosan chira Curcumin

|

Kim bén trong

Kim phia ngoai
B6 phan tao
Hwéng e &
trong
lwe

Hinh 1. So d6 qua trinh tao hat Chitosan chiia Curcumin
bang phuong phap Coaxial electrospraying.

Phirong phdp phdn tich: Stc cing bé mit cua dung
dich Chitosan va dung dich Chitosan chira Curcumin
dugc xac dinh bang may Dataphysics OCA 20. Mau duoc
phan tich tai Phong thi nghiém trong diém Polymer va
Composite.



Hinh thai ctia hat nanocapsule Chitosan chtra Curcumin
duoc phan tich bang kinh hién vi dién tor quét (SEM -
Hitachi S4800, Khu céng nghé cao TP H6 Chi Minh).
Puong kinh hat duoc xac dinh bang phan mém Image-J.
Céu trac 151 - vo cua hat thu duge duoc phan tich béng
kinh hién vi dién tir truyén qua (TEM - JEOL JEM 1400,
Phong thi nghiém trong diém Polymer va Composite).

Két qua va thaoe luan

Du dodn khd néng tao thanh ciu triic core-shell ciia
hat thu dwoc bang cdch danh gia sirc cang bé mdt va sirc
cang lién dién cua dung dich

Ste cang bé mit va ste cang lién dién pha cia 2 dung
dich st dung dé phun c6 anh huong rat 16n dén céu tric
cta hat thu duoc. Dé dat duge céu tric 16i - vo nhu mong
mudn, hé s6 che phu ciia dung dich pha ngoai - dung dich
Chitosan 1én dung dich pha trong - dung dich Chitosan
chtra thubc Curcumin (A ) phai la duong [10, 13].

shell/core

Nghia la:
shell/core - ’Ycore - Yshell - ’Yihell/core >0 (1)
Trongdoy,  lastccing bé mit cia dung dich Chitosan

chura Curcumm Yoy 18 SUC cang bé mit cua dung dich
Chitosan, vy, ... 1a stc cang lién dién gilta 2 pha. Trong
truong hop nay, do dung dich trong 2 pha la hai dung dich
¢6 kha nang hoa tan vao nhau nén stic cang lién dién gilra
2 pha s€ c6 gia tri gan béng khong (v, e © 0)- Do d6 hé
sO che phii c6 thé tinh bang cong thirc:

- ycore - Yshell (2)

Bang 1 trinh bay gia tri sic cang bé mit cia dung
dich Chitosan (y, ) va sic cing bé mit cua dung dich
Chitosan c6 chira thuéc Curcumin (7,,..) V01 nhing ndng
d6 Chitosan khac nhau, dong thoi cling dua ra gia tri tinh
toan hé s6 che phu ciia pha dung dich Chitosan 1én pha
dung dich Chitosan chira thudc Curcumin (A

shell/core

shell/core) :

Bang 1. Stic cang bé mit cta dung dich Chitosan, dung
dich Chitosan chiia thuéc Curcumin va hé s6 che phi
tuong tng.

Chitosan
con::vlgza)tlon Y core Y shell shell/core
2 31,47 (£0,52) 34,44 (£2,0) 2,97
3 31,25 (£0,42) 32,13 (£1,12) 0,88
4 31,58 (+0,04) 32,16 (+0,47) 0,58
5 31,68 (+0,09) 32,60 (+0,48) 0,92

Két qua do stc cing bé mat cua cac dung dich cho
thiy khong co sy khac biét nhiéu vé stc cing bé mit
gita dung dich Chitosan va dung dich Chitosan chira
thudc Curcumin. Dya vao biéu thirc (2), hé sé che phu
(A ) cling dugc tinh toan. Két qua cho thiy cac gia tri

shell/core
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hé s6 che pht (A yore) déu duong véi cac dung dich chira
Chitosan nong dg tur 2 wt% t61 5 wt%. Diéu nay cho thay
cac cap dung dich déu phu hop dé tién hanh ché tao hat
nanocapsule ¢ cau trac 13i - vo.

Khio sdt qud trinh tao thanh ché d¢ phun

Trong qua trinh Coaxial electrospraying, ché do phun
dong vai tro rat quan trong d6i véi su hinh thanh céu trac
16i - vo cua hat thu duoc [14, 15]. Nhiéu nghién ciru chi
ra rﬁng hat thu duoc c6 hinh dang tot va c6 cau tric 16
- vo 10 rang khi dugc tao thanh voi ché do phun 1a “cone-
jet”. Ngoai ra, mot s6 nghién ctru gan ddy vé phuong phap
Coaxial electrospraying ciing cho thay ché d6 phun bi dnh
hudng chi yéu boi hiéu dién thé dua vao hé [10]. Do do,
phan nay tap trung vao khao sat viéc hinh thanh cac ché do
phun trén dau kim bang cach thay d6i hiéu dién thé ap vao
hé va giit nguyén cac thong sé khac cua qua trinh phun
nhu khoang cach phun va luu lugng phun. Hi¢u dién thé
voi gid tri tr 5 kV dén 25 kV, do tang hiéu dién thé 14 2,5
kV, dugc sir dung dé khao sat viéc hinh thanh cac ché do
phun trén dau kim cua hé.

Droplet

Micro-dripping
Chiéu tang hiéu dién thé

Cone-jet Pulsed Cone-jet  Multi-jet

>
>

Hinh 2. Nam ch& d¢ phun: (a) droplet, (b) micro-dripping,
(c) stable cone-jet, (d) pulsed con-jet, (e) multi-jet, dat
dugc tuong ting véi cac higu dign thé tang dan: 5, 10,
12,5, 20 va 25 kV. Thong s6 Coaxial electrospraying: L
=10 cm, Q_./Q, = 0,1/0,2 mi/h. Nong do Chitosan: 5
wt%.

Hinh 2 trinh bay cac ché d6 phun thu dugc khi thay d6i
hiéu dién thé ap vao. Khi hiéu dién thé dp vao kha nho,
U = 5 kV, lyc dién truong khong da 16n dé co thé thing
duoc stc cang bé mat va luc nhét cia dung dich, dan dén
viéc hinh thanh mét giot 16n trén dau kim (hinh 2 a), ché
d6 phun nay duoc goi la “droplet”. Theo thoi gian, giot
polymer nay phat trién ngay cang 16n. Khi kich thudc cua
giot polymer du 16n, trong luc va lyc tinh dién da 16n dé
théng duogc strc cang bé mit va luc nhdt cla dung dich,
giot polymer nay sé& roi xuéng mang thu va tao thanh mot
16p phim mong. Ché do phun nay tiép tuc dugc ghi nhan
khi hiéu dién thé tang 1én U = 7,5 kV. Tuy nhién, céc hat
polymer roi xubng c6 kich thuéc nhé hon véi toc do 16n
hon so vé6i trudng hop hiéu dién thé sir dung U = 5 kV.

Ché d6 phun “micro-dripping” thu dugc khi tang hiéu
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dién thé 1én 10 kV (hinh 2 b). Hién tuong nay xay ra la do
tac dong cua ché d6 phun cua dau kim trong 1én ché do
phun cta dau kim ngoai. V4i hiéu dién thé nay, lyc dién
truong chi du 16n dé hinh thanh ché do cone-jet & dong
polymer phia bén ngoai. Trong khi d6, ché do phun cua
dong polymer phia bén trong van dang ton tai & dang giot
(droplet). Do d6 céan tr¢ su phan tan thanh cac hat nho cua
dong polymer phia bén ngoai. Két qua 1a hinh thanh cac
giot co kich thuéc micromet - nén goi la ché d6 micro-
dripping.

Khi tiép tuc tang hiéu dién thé 1én dén 12,5 kV, giot
polymer & dau kim di dwoc dinh hinh thanh nén Taylor
¢6 hinh con, ché do phun dat duoc la ché do “cone-jet”.
O hiéu dién thé nay, luc dién truong da da 16n dé co thé
thang duoc strc cang bé mat cua dung dich polymer trong
¢4 2 pha, tao thanh ché do phun “cone-jet” cho ca hai dong
polymer (hinh 2 c). Day la ché do thich hop dé tién hanh
ché tao hat co ciu truc 15i - vo. Ngoai ra, ché d6 nay duoc
duy tri khi tiép tuc ting hiéu dién thé 1én 15 kV va 17,5 kV.

Khi hiéu dién thé sir dung ting 1én 20 kV, ché d6 phun
chuyén thanh “pulsed cone-jet”. O ché d6 phun nay, hiéu
dién thé 16n 1am mat 6n dinh ché d6 phun. Véi hiéu dién
thé twong d6i 16n, giot polymer & du kim bj chia ra thanh
hai hodc ba tia, mdi tia 1a 1 “cone-jet” nho, nhung nhing
tia ndy xuat hién theo timg dot (theo xung) theo thoi gian
(hinh 2 d).

Khi higu dién thé ting lén dén 25 kV, non Taylor &
trén dau kim da bién mat, thay vao d6 1a hang loat cac tia
polymer c6 kich thugc rat nho xuat hién trén dau kim, ché
do phun nay duogc goi la “multi-jet” (hinh 2 e). Khi hi¢u
dién thé qua 16n so véi sirc ciang va luc nhét cia dung
dich, giot polymer bi phan tach thanh cac tia nho. O ché
do phun nay, pha 161 va pha v bi tach biét hoan toan. Do
d6 khong phu hop dé c6 thé tao dugc cau trac 13i - vo nhu
mong mudn.

Qua qua trinh khao sat anh huong cua hi¢u dién thé
dén ché do phun cho thay, ché do phun “cone-jet” la ché
d6 thich hop dé tao dugc hat co céu trac 16i - vo, dat duoc
khi hiéu dién thé nam trong khoang 12,5 dén 17,5 kV. Do
d6 hiéu dién thé sir dung trong céac thi nghiém tiép theo s&
nam trong khoang tir 12,5 d&én 17,5 kV.

Anh hwéng ciia néng dp Chitosan dén hinh thdi va
kich thuwoc hat thu dwoc

Trong phan nay, sy danh hudng cta ndong do Chitosan
trong dung dich dén hinh thai va kich thude hat s& duoc
khao sat va danh gia. Dung dich véi ndng d6 Chitosan tir
2 wt% dén 5 wt% dugc sir dung dé tién hanh tao hat. Cac
thong s6 Coaxial electrosraying khac dwoc gitr nguyén
trong qué trinh khao sat: L = 10 cm, Qm/QShell 0,1/0,2
ml/h, U= 12,5kV. Hinh 3 1a anh SEM cua cac mau hat thu
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duoc voi cac nong do Chitosan khac nhau.

Két qua anh SEM cho thdy, & nong d¢ 2 wt% mau thu
dugc khong phai ¢ dang hat ma ¢ dang mang mong (hinh
3a). O ndng d6 2 wt%, s0 luong chudi polymer trong dung
dich khong du 16n dé hinh thanh nén cac chudi r6i, dung
dich ndm trong khoang “dilute regime”, két qua la cac giot
polymer tao thanh trong qua trinh Coaxial electrospraying
khi di chuyén dén bang cuc thu trong qué trinh bay hoi
dung moéi thi bi xep lai do cac chudi polymer két hop lai
v6i nhau khong dii dé hinh thanh bo xwong nang da.

(b) 3 wt%

Hinh 3. Anh SEM ciia hat nanocapsules Chitosan chiia
Curcumin thu dugc véi n(‘ing do Chitosan khac nhau: (a) 2
wt%, (b) 3 wt%, (c) 4 wt%, (d) 5 wt%. Thong s6 Coaxial
electrospraying: L = 10 cm, Q_ /Q,, , = 0,1/0,2 ml/h, U
=12,5 kV.

Khi ndng d6 Chitosan trong dung dich ting 1én 3 wt%,
mau thu duoc da c6 hinh dang hinh cau rd rang, bé mit cac
hat kha tron nhan tuy c6 mot ph?ln nho bi dinh vao nhau.
Két qua nay cho thiy, v6i nong do Chitosan 1a 3 wt%,
dung dich da dat duoc lwong chudi rdi nhét dinh, dung dich
d3 ndm trong ving “semi-dilute moderately entangled
regime”, bd xuong nang d& 1a cac chudi polymer lién két
v6i nhau da hinh thanh du, giap cho hat trong qué trinh
bbc bay dung méi khong bi thay dbi hinh dang. Két qua
khong c6 nhiéu su khac biét khi tang nong do Chitosan tir
3 wt% 1én dén 4 wt% (hinh 3 b va 3 ¢).

Tuy nhién, khi nong d6 ting 1én dén 5 wt%, hat thu
dugc ¢6 xu hudng bi dinh chim vao nhau, trén bé mit hat
16n xuét hién nhiéu nhitg hat nho vé tinh bam trén bé mit
(hinh 3 d). O ndng d6 nay, tuy strc cang bé mat khong thay
d6i nhiéu, nhung lyc nhét cua dung dich polymer lai ting
1én, khién cho Iyc tinh dién khong con kha ning tach cac
hat nay phan tan roi ra. Két qua la cac hat bi dinh vao nhau
trong qua trinh bay dén mang thu.

Sy thay d6i nong do ciing anh huong dén kich thudce
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hat thu dugc. Nhu dugc trinh bay ¢ hinh 4, duong kinh
trung binh cua cac hat tdng nhe tir 126,87 (£90,85) nm 1én
135 (+£90,42) nm khi nong d6 Chitosan thay ddi tir 3 wt%
1én 4 wt%. Tuy nhién, khi nong do ting 1én 5 wt% thi ¢
mot su thay ddi manh vé kich thudce hat thu duoc, dudng
kinh trung binh hat tang [én 191,55 (£86,61) nm. Sy thay
d6i vé d6 nhét cua dung dich polymer dugc cho 1a nguyén
nhan dan dén su thay doi kich thudce hat thu duge khi thay
d6i nong do Chitosan. Khi dung dich c6 do nhét 16n hon,
su tac dong cua dién truong Ién giot dung dich bi gidm di
do lyc nhét cua dung dich 16n hon, khién cho kha nang
phan tach giot polymer bi giam di, két qua 1 hinh thanh
cac hat cau polymer c6 kich thugc 16n hon.

Nhimng két qua trén cho thay, véi ndng do Chitosan 1a
3 wt%, hat thu dugc c6 dang hinh cau, bé mat cua hat tron
nhén, kich thude hat thu dugc 1a nhod nhit va g?m nhét véi
gia tri yéu cau la tir 70 dén 200 nm. Do d6 gia tri ndng do
Chitosan 3 wt% sé& dugc lua chon dé tiép tuc tién hanh
khao sat sy anh hudng cua hi¢u dién thé dén hinh dang va
kich thudc hat trong phan tiép theo.

(@) (b)
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Hinh 4. Su phan bd kich thuéc va dudng kinh trung binh
cta hat nanocapsules Chitosan chia Curcumin tao thanh
bsi dung dich polymer c6 nong do Chitosan khac nhau:
@) 3, (b) 4, va (c) 5 wt%. Hinh (d) biéu dién su anh
hudng cia nong do Chitosan dén kich thuéc trung binh
hat thu dugc.

Anh hwéng ciia hiéu dign thé sir dung dén hinh dang
va kich thudoc hat thu dwoc

Trong phan nay, su anh hudng cua hiéu dién thé dén
hinh dang va kich thudc hat cua san phém thu duoc sé
duogce tién hanh khao sat va danh gia. Dung dich Chitosan
v6i ndng do 3% duge sir dung dé tién hanh thi nghiém.
Gia tri hiéu dién thé s dung lan luot 14 cac hiéu dién thé
ma ché do phun dat duogc la ché do “cone-jet”™: 12,5, 15,
17,5 kV. Cac théng s6 Coaxial electrospraying khac s&
duoc gilt nguyén trong sudt qua trinh khao sat: L= 10 cm,
Q.../Q,., = 0,1/0,2 ml/h.
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Hinh 5. Anh SEM clia hat nanocapsules Chitosan chia
Curcumin thu dugc véi hiéu dién th€ sit dung khac nhau:
(a) 12,5, (b) 15 va (c) 17,5 kV.

Hinh 5 12 anh SEM ctia mau hat nanocapsule Chitosan
chtra Curcumin tao thanh v&i cac hiéu dién thé khac nhau.
Nhin chung hinh dang cia cac hat thu dugc & cac hi¢u
dién thé khac nhau khong c6 nhiéu sy khac biét. Cac hat
thu dugc c¢6 dang hinh cau rd rang, bé mit cac hat kha tron
nhin. Khi ting hiéu dién thé str dung, cac hat thu dugc c6
xu hudng tach rdi nhau hon. Véi su gia tang hiéu dién thé,
luc dién truong trong qua trinh Coaxial electrospraying
duoc tang cuong, giup cho qué trinh phan tach giot
polymer duogc thuc hién d& dang, luc ddy Coulomb trong
truong hop nay ciing cao hon nén cac hat thu dugc s& dé
dang phén tach trong qua trinh bay dén mang thu.
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Hinh 6. Su phan bd kich thudc va dudng kinh trung binh
cta hat nanocapsules Chitosan chida Curcumin thu dugc
v6i hiéu dién thé st dung khac nhau: (a) 12,5, (b) 15 va
(c) 17,5 kV. Hinh (d) biéu dién sy anh huéng ctia nong do
Chitosan dén kich thuéc trung binh hat thu dugc.

Hiéu dién thé cling anh hudng dén kich thude hat
nanocapsule thu dugc. Trén anh SEM cua 3 mau hat thu &
ba hiéu dién thé khac nhau (hinh 5) c¢6 thé thay kich thudc
cua cac hat thu dugc c6 xu hudng nho hon khi hi¢u dién
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thé tang 1én. Sy thay doi vé kich thude khi higu dién thé
thay doi dwoc trinh bay chi tiét & hinh 6. Khi hiéu dién
thé thay doi tir 12,5 kV 1én 15 kV, chi c6 mot sy thay doi
nho vé dudng kinh trung binh ciia hat thu duoc, tir 126,87
(£90,85) xudng 117,42 (+78,49) nm. Tuy nhién, c6 mot sy
thay dbi 16n vé kich thudc hat khi hiéu dién thé ting 1én
17,5 kV: Buong kinh hat trung binh giam chi con 57,21
(+44,32) nm. Sy thay doi vé hiéu dién thé dan dén su thay
ddi hinh dang nén Taylor. Véi su tang 1é€n vé hiéu dién thé,
nén Taylor ¢6 xu hudng tré nén nhon, tao diéu kién cho
viéc phan tach giot polymer trén dau nén tré nén dé dang
hon, két qua 1a sy thay doi vé kich thudc hat thu dugc.

Cau truc loi - vo ciia hat nanocapsule Chitosan chira
Curcumin

CAu trac cta hat nanocapsule Chitosan chira Curcumin
duogc phan tich bang kinh hién vi dién tir truyén qua TEM.
Hinh 7 1a anh TEM cua hat nanocapsule Chitosan chira
Curcumin dugc tao thanh bang cach sir dung cac thong sb
Coaxial electrospraying: L = 10 cm, Q_ /Q_ = 0,1/0,2
ml/h, U = 17,5 kV, néng d6 Chitosan: 3 wt%.

Hinh 7. Anh TEM ciia hat nanocapsule Chitosan chia
Curcumin. Thong s6 Coaxial electrospraying: L = 10 cm,
Q../Q,. =0,1/0,2ml/h, U= 17,5 kV, ndng do Chitosan:
3 wt%.

Két qua anh TEM cho thay hat nanocapsule thu dugc
da dat duoc cAu tric 16i - vo nhu mong mudn. Tuy nhién,
bién gidi gilra pha 161 va pha vo trong hat thu duoc khong
ro rang. Hién tugng nay xay ra la do hai dung dich st dung
trong pha 151 va pha v¢ la hai dung dich c6 kha nang hoa tan
vao nhau. Do do, trong qué trinh Coaxial electrospraying,
hai pha dung dich nay c6 xu huéng khuéch tan vao nhau.
Két qua hat khi thu dugc c6 pha 156i va pha vo khuéch
tan mot phan vao nhau. Ngoai ra, do sy khac biét khong
nhiéu vé thanh phan pha - chi khac biét mot phan nho
luong thudc dua vao - nén kha ning phan biét hai pha
bang phuong phap TEM van con nhiéu han ché.

Hat nanocapsules Chitosan chira Curcumin da duge ché
tao thanh cong bang phuong phap Coaxial electrospraying.
Viéc phan tich strc cang bé mat ciia dung dich Chitosan
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va dung dich Chitosan chira Curcumin cho thiy hé dung
dich st dung cé thé tao dugc hat ¢6 ciu trac 16i - vo.
Théng sb tot nhat dé tién hanh tao hat bang phuong phap
Coaxial electrospinning 1a: Nong do Chitosan: 3 wt%,
L=10cm, Q_ /Q,, = 0,1/0,2 ml/h, U = 17,5 kV. Cac
hat nanocapsule dugc ché tao tir bo thong so6 nay c6 kich
thudc tir 15 dén 235 nm. Két qua nghién ctru chi ra rang
phuong phap Coaxial electrospraying 1a mot phwong phap
hiéu qua dé ché tao hé mang thude ¢6 kich thude nano cd
cau tric 18i - vo.

Nghién ciru ndy duoc tai trg boi Dai hoc Quéc gia TP
Ho6 Chi Minh trong khuon kho dé tai ma s6 B2015-20a-01.
Cac tac gia xin tran trong cam on.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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the Zr(IV) matrix by solvent extraction with TBP/Toluene.
Manh Nhuong Chu, Thi Mai Phuong Nguyen, Van Trung Nguyen

Effect of the nutritional medium and environment on artificial
fruiting body formation of Cordyceps militaris.

Minh Duc Nguyen, Thi Phuong Doai Nguyen, Thi Thu Ha Tran, Dang
Khanh Tran, Huu Trung Khuat

Experimental study on the punching shear capacity of flat slab
reinforced with amorphous steel fibers.
Cong Thuat Dang, Ngoc Hieu Dinh, Gia Toai Truong

Surveying the effect of hydraulic vibrator parameters on the
resistance between steel piles and soils when installing.
Van Trung Vu, Ha Phi Thai, Quang Hung Tran

‘Water balance calculation to determine the sizes of intensive shrimp
ponds.
Phu Quynh Nguyen

Method of cleaning deposition in gas and oil transportation pipeline
without interrupting production process.
Hoai Vu Nguyen, Thanh Vinh Pham, Xuan Dao Tran, The Vinh Nguyen

A study on properties of PA11/bamboo flour composites using PVA
compatibilizer.
Vu Giang Nguyen, Duc Huynh Mai, Huu Trung Tran, Quang Tham Do

Investigation of carbon nanotubes as fillers to enhance the
mechanical properties of motorbike tire rubber based on natural
rubber and synthetic styrene-butadiene rubber.

Tran Ha Nguyen, Thi Minh Nguyet Nguyen, Vinh Dat Vuong, Van
Thang Le

The selection of thermotolerant acetic acid bacteria and their
applications for acetic acid fermentation.

Xuan Phong Huynh, My Vi Nguyen, Ngoc Thanh Nguyen, Hoang Dang
Long Bui, Toshiharu Yakushi, Kazunobu Matsushita, Thi Phuong Dung
Ngo

Screening of highly organic zinc enriched Saccharomyces Cerevisiae.
Thi Trang Nguyen, Duc Manh Le, Thi Minh Khanh Nguyen, Thanh Ha
Trinh, Thi Tham Le, Thu Trang Pham, Hong Quang Le

Highly efficient water-assisted synthesis of carbon nanotubes by the
chemical vapor deposition method.
Huu Tri Truong, Thi Lap Bui, Dinh Lam Nguyen

Fabrication of Curcumin-loaded Chitosan nanocapsules using the
Coaxial electrospraying method.

Ngoc Hoan Doan, Ngoc Sinh Pham, Phong Phu Vo, Minh Son Hoang,
Dai Phu Huynh

Tap chi dién t& (E-journal): vistum; b.ujstun




	Bia1-9-2017
	bia 2
	so9-2017.pdf
	bia 3
	Bia4-9



