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TOI UU HOA PIEU KIEN TRANSESTER HOA DAU DUA
BANG ETHANOL XUC TAC ENZYME LIPASE
TU CANDIDA RUGOSA VA PORCINE PANCREAS

Tran Thi Bé Lan!, Mai Thé Tink?, Tran Thi Nguyét Minh’ va Phan Ngoc Hod’
ABSTRACT

This paper presents the research results of the condition for coconut oil’s
transesterification using ethanol and catalyzing Candida rugosa (LCR) and Porcine
pancreas (LPP) enzymes. Using the optimal method of single-objective function of one-
level Box-Wilson model, the optimal conditions of reactions for obtaining the highest
yield were determined. The results show that the highest yield is 0.76% for LCR (ethanol
concentration of 98°, stirring speed of 250 (ring/min) and the time of 6 h); and for LPP,
the highest yield is 0.82% (ethanol concentration of 97°, stirring speed of 225 (ring/min)
and the time of 5,2 h). In addition, when the two-level Box Behnken Design model is used,
the conditions for LCR are found: ethanol concentration of 98,0178°, stirring speed of
214,085 (ring/min) and the time of 5,9999 h. Under these conditions, predicted the yield
is 0.8582% (however, the highest yield obtained when experimental condition values are
rounded is only 0,815%). Similar procedure was appied for LPP and the results show
ethanol concentration of 98.3579°, stirring speed of 248,5 (ring/min), the time of 6,9999
h; and the highest predicted yield is 0.8516% (0,752%). The conclusions from this
research is that: with one-level Box Wilson model, the three conditional factors are
directly proportional to the yield for LCR; while stirring speed and the time are directly
proportional to the yield and ethanol concentration is inversely proportional to the yield
for LPP. With two-level Box Behnken Design, the three conditional factors are directly
proportional to the yield for both LCR and LPP.
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TOM TAT

Bai bdo nay trinh bay két qua nghién cieu diéu kién transester héa dau dira bang ethanol
xuc tdc enzyme Candida rugosa (LCR) va Porcine pancreas (LPP). Bang phuwong phap
161 wu héa ham don muc tiéu mo hinh bac mot Box-Wilson, diéu kién toi wu ‘cua phan ing
dé thu dwoc hiéu sudt cao nhat di dwoc xdc dinh. Két qua cho thdy hiéu sudt cao nhat tim
dwoc la 0,76% (LCR) (nong dé ethanol 98°, toc do khudy 250 (vong/phiit), thoi gian 6 h);

va hiéu sudt cao nhdt doi véi LPP la 0,82% (nong do ethanol 97°, toc dp khudy 225
(vong/phut), thoi gian 5,2 h). Ngodi ra, khi sit dung mo hinh bac hai theo Box Behnken
Design, cdc diéu kién cho xic tic LCR tim duwoc la: nong dg ethanol 98,0178°, toc do
khudy 214,085 (vong/phiit), thoi gian 5,9999h. Dudi cdc diéu kién nay thi hiéu sudt
phong dodn cao nhat la 0,8582% (nhiung thiee té chi la 0,815% khi cdc gid tri diéu kién
thwe nghiém dwgc lam tron). Quy trinh twong ti dirge dp dung cho xiic tic LPP, két qua
tim dwoc la: nong do ethanol 98,3579° toc dé khudy 248,5 (vong/phit) va thoi gian
6,9999 h; va hiéu sudt phong dodn cao nhat la 0, 8516% (thuc té 1a 0,752%). Két ludgn rit
ra thi nghién ciru nay la: véi t6i wu bic 1, cd 3 yéu té khdo sdt ty 16 thudn véi hiéu sudt

! Truong Dai hoc Can Tho
2 Pai hoc Bach Khoa TPHCM

79



Tap chi Khoa hoc 2012:23b 79-88 Truong Dai hoc Can Tho

doi voi LCR; nhung voi LPP thi toc d¢ khudy va thoi gian ty I¢ thudn, con nong dj con y
lé nghich voi hiéu suat. Voi toi wu hoa bdc hai, ca ba yéu to deu ty I¢ thudn voi hiéu suat
cho ca LCR va LPP.

Tir khéa: Téi uu hoa, transester hoa, Candida rugosa, Porcine pancreas

1 PAT VAN DPE

Déu dira la nguon nguyén liéu kha ddi dao & Viét Nam, va né c6 nhiéu cong dung
trong doi song, cong nghiép va y hoc. Mac du da co nhiéu cong trinh nghién ctru
transester hoa trén nhiéu loai dau thuc vat nhu dau olive, dau co, dau thai,... nhung
cho dén nay chwa c6 nghién ciru nao dwgc thyuc hién trén dau dira. Bang phuong
phap transester hoa dau dira xuc tac lipase, san pham biodiesel di thu duoc véi cac
hiéu sudt khac nhau & cac diéu kién khao sat cu thé. Dé hiéu suit dat cao nhét ¢
diéu kién xac dinh thi bién phap tdi uvu hoa dugc chon lya trong nghién ctru nay.

2 NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu, hoa chét va thiét bj

Enzyme lipase tt Candida rugosa Type VII (= 700 unit/mg solid) ky hiéu L1754
(LCR). Enzyme lipase tir Porcine pancreas, Type 11, ky hiéu L3126 (LPP). Ca hai
enzyme déu do hing Sigma-Aldrich (M§) cung cap.

Déu dira dugc mua tir cong ty san xuét dau dira Tin Vui. Do acid < 0,24%, néng do
nudc < 0,1%, acid lauric 49-51%.

Ethanol 99,7°(Trung Qudc) va mot sd hoa chit do hing Merck (Darmstadt,
Germany) cung cap.

Thiét bi: M4y khudy tir gia nhiét (Heidolph MRHei-Standard ding cho xuc tac
LQR va IKA®RH-KT/C dfmg cho xuc tac LPP), microburet ¢6 vach chia d6 nhéo
nhat 1a 0,01 mL vdi the tich toi da 1a 2 mL va mdt so thiét bi thong thuong khac.
2.2 Phwong phap nghién ctru

Cac buoc thuc hién:

Xuc tac LCR: 8 g dau dira (chi s6 acid 5,9 (mg) KOH g/dau g; 46 4am 0,47%) véi
0,15 g bot LCR thém 2 g dung dich dém phosphat pH 7,0.

Xuc tac LPP: 8,5 g dau dira nhu trén véi 0,2 g LPP thém 2,5 g dung dich dém
borat pH 9,0.

Ca 2 dat trong erlen 50 mL trén may khudy tir z (vong/phit), & ap suét khi quyén,
nhiét do 35 (°C), thoi gian t (h). Khi d6 mdt lugng ethanol xac dinh dugc thém tur
tir vao voi toe do 1 giot/giay.

Sau phan mg, san phim duogc tach bang cach ly tdm 3500 (vong/phut), tach lay
16p trén cing 1a biodiesel tho (Wei et al., 2004). Khi khao sat tim 3 diéu kién can
t6i wu ndng d6 EtOH, toc do khudy va thoi gian chon ty 1é ethanol: diu tot nhét 1a
6:1. Hiéu sut thu hoi tinh trén 2 g san phdm cua phan tng ti 16 v6i chi sb ester cua
san pham biodiesel duoc x4c dinh dwa vao phuong phap do nhu sau:

Chi s6 ester = chi s6 xa phong - chi s6 acid
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Chi s xa phong tinh dugc khi xa phong 2 g san 7ph§rn biodiesel v6i 25 mL dung
dich KOH 0,5 N trong ethanol, ¢ 30 phut va chuén d¢ bang dd HCI 0,5 N cho t6i
khi mat mau cua chat chi thi mau phenolphtalein. Khi d6, 1 mL dung dich KOH
0,5 N twong ung 28,05 mg KOH va: chi s6 xa phong hoa = [28,05%(a - b)]/c (Ha
Duyén Tu, 2009).
Trong do:

a: s6 mL HC1 0,5 N d3 dung cho mau tring

b: sé mL HCI 0,5 N dé dung cho mau tht

c: khdi lwong chat thir tinh bang gram

Chi s6 acid tinh dugc khi 2,5 g miu biodiesel hoa tan trong 50 mL hdn hop ethanol
95°: diethyl ether (1:1) dugc trung hoa béng dung dich KOH 0,1 N v&i chi thi
phenolphtalein 0,1%. Khi do, chi s6 acid = 5,61xa/b (a s6 mL KOH 0,IN; b: khéi
luong mau thir (g)) (Ha Duyén Tu, 2009).

Khi @6 hiéu sudt duoc tinh la: %H = my/m, v6i  my=(0, 5><(a -b)*Mip(esterbio))/ 10°.
Ddbi chiéu voi chi sb ester cao nhat dé chon hiéu suét cao nht.

Sau khi tién hanh cac thi nghiém tham do va da chon vung c6 chi sb ester cao nhat
tuong umg voi hiéu suit cao nhit (xuc tac LCR 1a 7,03 va 0,81%; LPP 13 6,01 va
0,73%) dé lam tdm cho quy hoach ti wru, khi d6 néng d6 EtOH, toc do khudy va
thoi gian 1a: LCR (98°, 250 vong/phit, 6 h), LPP (98°, 200 vong/pht, 5 h).

Céc s0 liéu dugc tinh toan, xtr Iy bang cac ham chuyén dung tinh ma tran va do tim
trén phan mém Microsoft Excel.

3 KET QUA VA THAO LUAN

Pé xac dinh diéu kién tbi uu cho qué trinh transester hoa, thi nghiém duogc tién
hanh theo phuong phap leo dbc ung voi ba yéu t dugc khao sat 1a nong do
ethanol, tdc do khqu va thoi gian phan tng. Ham muc tiéu dugc chon 1a hiéu suét
phan tng. Phuong trinh hdi quy c¢6 dang nhu sau: (Nguyén Minh Tuyén et al.,
2001).
Bac 1:
Bac 2:

V6i: x; - bién so ma hoa cua bién thuc Z- nong d¢ ethanol, x, - bién s6 ma hoa cua
bién thuc Z, tdc do khuay, X3 - bién sb ma hoa cta bién thuc Z5- thoi gian phan
{mg; y — ham muc tiéu; b, by, by, by - cac hé sd cia phuong trinh hoi quy. Trong
nghién ctru nay ham muc ti€u dugc chon khao sat 1a hi¢u suat Vb

b, + bix; + byx, + bsx;

y=
¥ =bo+ bix; + boxy + b3xs + boxXo+ bisx X3+ bysxoxs + by X7 booXy” + basxs®

3.1 Phwong trinh hdi quy va t6i wu héa bac 1 theo Box Wilson

3.1.1 Ma trgn quy hoach thuc nghiém va cdc hé 50 clia phuong trinh

L}rgng thi nghiém can thiét N khi hqach dinh ~theo yéu td toan phz‘in~ duoc xac dir}h
bang cong thirc: N = 2* (k: s6 yéu t&). (Nguyén Canh, 1993; Nguyén Minh Tuyén
etal.,2001)

Véi myc tiéu khao sat ba yéu té anh huong la‘lrnéng d6 ethanol, toc d6 khudy va
thoi gian phan Gng thi sé thi nghiém can phai tién hanh N = 2° = 8 thi nghiém. Mdi
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thi nghiém 13p lai 2 1an va lay gia trj hiéu suét trung binh (yy). Cac gié tri cac bién
71, Z,va Z3; gid tri 6 tam va khoang bién thién dugc tinh theo bang 1 va 2.

Bing 1: Cac mirc nghién ciru ciia tdi wu héa bac 1 phan g xic tic LCR

Mirc nghién ciu

Bién nghién ctu  Bién ma hoa Pon vi

- -1 0 +1 +a
Nong d6 con x1 ° 2 96 98 100 +2
Téc d6 khudy x2 vong/phat =50 200 250 300 +50
Thoi gian x3 gio -1 5 6 7 +1

Bing 2: Cac mirc nghién ciru ciia t6i wu héa bac 1 phén tng xiic tic LPP

Bién nghién A s, . Mirc nghién ciru
P Bién ma hoa Don vi i 1 0 +1 g
Nong dé con x1 ° 2 9% 98 100 +2
Toc do khuay x2 vong/phut  -50 150 200 250 +50
Thoi gian x3 gio -1 4 5 6 +1

Xem 99,7°= 100°.
Ma tran mé rong sau khi dua ﬂthém ot bién 40 x,= +1, hiéu sudt ma (y*) tinh theo
phuong trinh hoi quy dugc thé hién & bang 3.

Céc hé s6 phuong trinh hdi quy dwoc xac dinh theo cong thirc:

N 4 r
b, = %le,.j v, (N=22 déi véi j=0, N=8 dbi voi j=1+3)

Trong excel dung cac ham nhu: Transpose, mmult, minverse thiét 1ap va tinh cac
hé s6 b;. (Trinh Vian Diing, 2008).
Suy ra gi tri cac hé sb hoi quy dbi véi ham muc tiéu 1a:
o LCR: b, =0,7627; b, =-0,0313; b, = -0,0288; b; = -0,0288
o LPP: b, =0,6834; b; =-0,0313; b, = 0,0463; b; = 0,0388
- Kiém tra ¢ dong nhét ctia ma tran theo chuan Cochoran:
Tra Gy (p-099s-1a-5= 0,6798; tinh theo cong thirc: Gy = max S{/ES (S{
phuong sai cta 2 lan 13p lai & moi thi nghiém).
o Gy =0,2963 (LCR)
o Gy =0,2759 (LPP)

= Gy, > Gy nén céc s lieu duoc do cung mot d§ chinh xac nhu nhau (d96 1ap lai
tot) va cd thé chap nhan dugc.
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Béng 3: Ma trin mé rong

Truong Dai hoc Can Tho

Xuc tac LCR Xuc tac LPP
TRNNS e Y Gn Ohwn yey e Qo Ol
1 1 1 1 1 064 067 12.10° 0,68 0,74 33.10°
2 1 1 1 -1 071 073 46.10" 0,67 0,66 1,1.10*
31 1 -1 1 0725 0,73 42.10° 06 0,64 2.10°
4 1 1 -1 -1 073 0,79 35.10° 0,54 057 7.4.10"
5 1 -1 1 1 067 074 44.10° 0,78 0,80 3,9.10*
6 1 -1 1 -1 0795 0,79 10° 0,67 0,72 277.10°
7 1 -1 -1 1 078 079 210" 0,71 0,71 8.10°
8 1 -1 -1 -1 081 085 1,7.10° 0,58 0,63 25.10°
9 1. 0 0 0 08 076 14.10° 410 0,7 068 28.10* 13107
10 1.0 0 0 079 076 7410% 10* 0,72 0,68 13.10° 3,910
11 1 0 0 0 08 076 1410° 410* 074 068 3210° 1,6.10°
12 1.0 0 0 078 07 3.10* 0 0,73 0,68 22.10° 8,8.10"
131 0 0 0 078 076 3.10" 0 0,7 068 28.10% 13.107
14 1 0 0 0 081 076 2210° 9.10* 075 0,68 44.10° 25.10°
151 0 0 0 08 076 1410° 410* 07 068 2810" 13.107
16 1.0 0 0 079 076 7.410* 10* 0,705 0,68 4,7.10% 22.10°
17 1 0 0 0 08 076 33.10° 16.10* 068 068 1,2.10° 4,1.10*
18 1.0 0 0 075 076 6.10° 63.10% 0,635 0,68 23.10° 473.10°
9 1.0 0 0 076 076 7.0° 410 074 068 3210° 1,6.10°
20 1 0 0 0 0,725 0,76 14.10° 3.10° 0,625 0,68 3,4.10° 57.10°
201 0 0 0 069 076 53.10° 81.10° 0,7 068 28.10* 1,3.107
22 1 0 0 0 08 076 33.10° 1,6.10° 068 0,68 12.10° 41.10"

3.1.2 Kiém dinh su c6 nghia cdc hé 6 theo tiéu chudan Student

Pé kiém dinh su ¢o y nghia cac h¢ s6 theo tiéu chuén Student thuc hiénNthém 14
thi nghiém (L)' tam thuc nghiém va thu dugc gia tri yy, trén bang 3. (Nguyen Canh,
1993; Nguyén Minh Tuyén et al., 2001)

Phuong sai tai hién:

Sai s6 tinh cho b;:

S2

th —

S,

m

— u=l

m—1

Sy _
N (N=8)

Z(yt{:(tb) _Jjo)

cu=1+14
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Trong d6 y°, (ty) © gid tri trung binh cua yy, ¢ 14 thi nghiém tai tam; §°: gia tri trung
binh cta cac lan do gia tri y°,, m: sé thi nghiém lam tai tim thyc nghiém, ¢ day
m=14.
Céc gia tri tinh toan theo sb liéu thuc nghiém cda phéan bd Student dugc tinh theo
cong thirc:

. bl

bj Sb

Thay y°, @), ° Vo phuong trinh (2), ta dugc két qua gia tri phuong sai va phan bd
theo Student nhu sau:
Gi4 tri bang cua tiéu chudn Student dbi véi mirc ¥ nghia p = 0,05; bac ty do la
f = 13. Tra bang ta cd tu(p;f) = t,(0,05;13), hodc dung ham Tinv tim dugc
t,=2,16037.°
e LCR:Sy*=0,001358, tye=58,55; ty=2,4; tpo=2.21; tpyy=2,21
o LPP: Sy =0,001359, tye=52,43; ty=2,4; ty=3,55; tyy=2,97
Ddi chiéu véi t, thay tat ca céc t,; déu 16n hon t,. Vi vay, cac hé sb b; déu co nghia.
Phuong trinh hoi quy la:
e LCR: §=0,7627 - 0,0313x, - 0,0288x, - 0,0288x;
e LPP: ¥=0,6834-0,0313x; + 0,0463x, + 0,0388x3
3.1.3 Kiém tra tinh twong thz’ch cia cdc phwong trinh héi quy

Kiém tra su tuong thich cua phuong trinh theo ti€u chuan Fisher. (Nguyén Canh,
1993; Nguyén Minh Tuyén et al., 2001)

N

s? ) Z Vi —
F="%  v6i Si=4—"—
s2 N-N'
Trong d6: N=8: s6 thi nghiém; N'=4: s6 hé sb c6 nghia trong phuong trinh; yg: gia
tri do dugc trong thuc nghiém; y*: gia tri tinh theo phuong trinh. Cac gia tri thu
duoc 6 bang 3.
Kiém tra tinh twong thich ciia phwong trinh hdi quy

Phuong sai du cho ca xuc tic LCR va LPP c6 gia tri la: $%,,=0,0029

2 2
Tiéu chudn Fisher: F=>% =21124 (LCR)va F = *;d; —2,1492 (LPP)

th th
So sanh gia tri F v&i Fy, = F .m0 trong d6 p:mic y nghia; fi: bac tu do cuia
phuong sai du fj=N-N' = 8 -4 =4; f;: bac tu do ciia phuong tai hién f, = 14-1
=13
Tra bang hay dung ham Finv tim du’O’c Fo 0,05:4:13 = 3,1791, suy ra F,> F, cac
phuong trinh héi quy phu hop véi cac sb liéu thuc nghiém.
3.1.4 T6i wu héa thuc nghiém

Téi wu toi héa qua trinh khao sat cac ham muc tiéu bang phuong phap leo doc
(phuong phap Box-Wilson), chon budc nhay cua yéu to Z, 1a §, = 25 lam co sé,
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dua vao 5% tinh &, va 8; clia Z; va Z theo cong thirc: (Nguyén Canh, 1993; Nguyén
Minh Tuyén et al., 2001)

bA,

b A,

Trong do §; la budce nhay cua yéu tb thir i; bz 1ahé s6 hoi quy cua cac yéu td tuong
quan; A; 1a khoang bién thién cua timg yéu té twong tmg. Céc gi tri tinh toan thé
hién tren bang 4.

Bing 4: Bing théng ké cac hé sb bi va §;

Xic tac n Hésé (b))  Khoang bién thién A; Buéc nhay §;
1 -0,0313 2 0,0625 1
LCR 2 -0,0288 50 1,4375 25
3 -0,0288 1 0,0288 5
1 -0,0313 2 0,0625 -1
LPP 2 0,0463 50 2,3125 25
3 -0,0388 1 0,0388 4

Tién hanh thi nghiém theo hudng gradient tim dugc céc gia tri hiéu sudt & bang 5.

Bang 5: Quy hoach thi nghiém theo huéng gradient ciia hiéu suét

Enzyme LCR LPP
N 1 2 3 4 5 1 2 3 4 5
x1(°) 9% 97 98 99 99,7=100 99,7=100 99 98 97 96
xp(vong/phut) 200 225 250 275 300 150 175 200 225 250
x3(h) 50 55 6,0 6,5 7,0 4,0 44 48 52 56
y (%) 0,35 0,54 0,76 0,69 0,64 0,27 0,43 0,69 0,82 0,58

* Ghi chii: LCR: bdt déu leo déc tir mire dudi. LPP: n(fng dé leo tir moc trén, con lai leo tir moc dudi.

Két qua trén bang 5 cho thdy xuc tac LCR va LPP hiéu sut tot nhét thu duoc ¢ thi
nghiém thtr 3 va thtr 4. Khi tiép tuc leo dbc thi hiéu suit bi giam, vi vay thi nghiém
thir 3 (LCR) va 4 (LPP) cho két qua tot nhat theo hudng gradient di chon véi hiéu
suat 1an luot 12 0,76% va 0,82%.

3.2 Phuong trinh hdi quy va t6i wu héa bac 2 theo Box Behnken Design

Céc mirc nghién ctru tuong ty nhu bac 1. Téi wu hoa theo mé hinh bac 2 ciia Box
Behnken Design bang phan mém Modde 5 dugc chay tu dong cho két qua tdi wu
khi ta nhap khoang thyc nghiém ctia céc bién 1a tot nhét, khi d6 ching t6i thu duoc
két qua nhu trong bang 6.
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Béng 6: Ma trin theo mo hinh Box Behnken Design cho xic tac LCR va LPP

N Xy X2 X3 Yicr (%) yrep (%)
1 -1 -1 0 0,32 0,26
2 1 -1 0 0,41 0,29
3 -1 1 0,35 0,42
4 1 1 0,56 0,54
5 -1 0 -1 0,48 0,65
6 1 0 -1 0,68 0,68
7 -1 0 1 0,6 0,66
8 1 0 1 0,68 0,76
9 0 -1 -1 0,56 0,43
10 0 1 -1 0,71 0,55
11 0 -1 1 0,73 0,41
12 0 1 1 0,68 0,71
13 0 0 0 0,78 0,74
14 0 0 0 0,75 0,77
15 0 0 0 0,80 0,75

Ddi v6i xtc tac LCR: Nong do EtOH, toc do khudy va thoi gian t0i wu 1an luot 1a:
98,0178°; 214,085 (vong/phut); 5,9999 h s& cho hi¢u suat phong doén 1a 0,8582%,
nhung thyc té 1a 0,815%.

Va phuong trinh hoi quy la: ¥ = 0,7767 + 0,0725x; + 0,0358x, + 0,0325x; +
0,03%,%, — 0,03x;x3 — 0,05%,%5 — 0,2133x%,> — 0,1533%,> + 0,0467x;>

Theo Hinh 1 va 2, hiéu suit dat cao nhat khi nbng d6 EtOH, toc do khuéy, thoi
glan tuong tac tai nhing diém mau den cua khdi 1ap phuong va mau dém nhat tai
vi tri udn cong ctia bé miat dap ung. Hiéu suit trung binh khi ndng d6 EtOH, tbc do
khuay, thot gian tuong tac tai nhimg diém mau trang va mau den nhat 1a hiéu suét
thap. Nhu vay, hiéu suat cao nhat khong nhat thiét 1a 3 yéu phai tuong tac tai tim
cua khoi 1ap phuong.

Ddi v6i xtic tac LPP: Nong do EtOH, toc do khudy va thoi gian t0i wu lan luot la:
98,3579°; 248,5 (vong/phtt); 6,9999 h s€ cho hi¢u suat phong doan 1a 0,8516%,
nhung thyc té 1a 0,752%.

Va phuong trinh hoi quy la: ¥ = 0,7533 + 0,035x; + 0,1038x, + 0,0288x; +
0,0225x,x; + 0,0175%,x3 + 0,045%,%;3 — 0,1067x,° — 0,2692x,” + 0,0408x;”

Hinh 3 va 4 cling m6 ta tuong tac cua 3 yéu t6 1én hiéu suit phan tng xuc tac LPP
tuong tu nhu LCR dugc dé cap o trén.

Nhan xét: Toi uu dua ra chi mang tinh chat ly thpyét, co thé giai thich sy chénh
1éch cua hi€u suat phong doan va thyce t€ 1a: thyc t€ kho co6 thé kiém soat hoan toan
chinh xac céc diéu kién nghién ctru, vi c6 thé bi anh hudng boi sai s6 cua dung cu -
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thiét bi do, anh huong ctiia nhiét d6 - anh sang moi truong, tbe do bay hoi cua

ethanol khi pha,...
. 4

W

Hinh 1: Khéi 13p phuong thé hi¢n twong téc ciia 3 yéu t6 ndng do EtOH, tbc d§ khudy, thoi
gian 1én hiéu suat phan ing
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Téc 46 khudy = 250

Téc 46 khudy = 200

Téc 45 khudy = 150
Hinh 2: Mb hinh bé mit dap tng thé hién sw twong tac ciia 3 yéu té ndng do EtOH, tbc d
khuay, thoi gian 1€n hi¢u suat phan ing

"

Hinh 3: Khéi lap phwong thé hién twong tic ciia 3 yéu t6 ndng do EtOH, téc dd khudy, thoi
gian 1én hiéu suat phan ing
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Téc 49 khufy = 200

Truong Dai hoc Can Tho

.v'
bl SO sy
R
(R
- Wty o
o -‘-'.{:t"t’b"*""""'
5 o i o &

e
Tac dé khuay = 300

Hinh 4: M6 hinh bé mit dap tng thé hién sw twong tic ciia 3 yéu té ndng do EtOH, toc dd

4 KET LUAN

khudy, thoi gian 1én hiéu suét phan ing

Tur két qua cua nghién ciru nay, mot so két luan duoc rat ra nhu sau:

- i xé4c dinh dugc phuong trinh hdi quy va tdi wru hoa theo mo hinh bac 1 theo

Box Wilson va bac 2 theo Box Behnken Design.

— Vi ti wu bac 1, ca 3 yéu td khao sat ty 1& thuan véi hiéu sudt dbi véi LCR;
nhung v6i LPP thi toc d§ khuay va thoi gian ty 1€ thudn, con ndng dd con ty 1€

nghich véi hi€u suat.

—  Véi ti wu hoa bac hai, ca ba yéu t6 déu ty 1¢ thuan v6i hiéu suit cho ca LCR

va LPP.
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