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TOM TAT: Vin dung phrong phap ldn Tiép cin hé théng, nghién ¢u nay trinh bay vic mg
réng thuit todn Powell ntim gidi quyét bai toan nkin dzng ©@p hop céc théng & dong hoc trong ¥
phirong trinh vi phan médt qua trinh chuyn hoa né ca thanh nhién fu biodiesel. Thét toan Powell
m¢ réng duoc phét trén trén e sg tich top phrong phép luan phiéning bién Wi tim kiém ngiu nhién
va phrong phép leo dc theo veat gradient.

Céc It qui thuduoc cho phép mé pimg danh gia tacdong anh heong aia cac yu ts cdng nglh
toi hiéu qui qua trinh chugn hoa biodiesel va nghiénre xacdinh cké dg hagt déng i wu aia hé thiét
bi chuyn héa biodiesel.

Phirong phap nhin dzng diroc trinh bay trong bai bao naying cé tl¥ dwoc irng ding mjt cach
thugn loi trong tac w mé hinh héa caddi tirong cong ngh khéc,dac biét 1a trong céc trong hyp cac
md t toan hvc aia doi twpng ain nghién ¢u chra nhiéu tham 8 cin phii nhdn dang.

Tir khéa: phirong phéap ldn Tiép ain hé thang, chuyn héa né ca , nhién ku biodiesel.

1.PAT VAN PE

Biodiesel la thét ngir dungdé chi loai nhién
liéu dung chalong @ dieseldugc sin xuat tir
diu thyc vat hay no dong vat. Thanh phn
chinh @a biodiesel 1a cac alkyl ester,uting
thu dugc bing phrong phéap chugn vi ester
giita triglyceride (thanh gim chinh trong &u
thuc vat hay n& dong vat) va alcohol (ch yéu
& methanol). $ hién dién cia xuc tac (axit,
kiém...) € thicdéy qua trinh phn ung. Bé dat
hiéu suit chuyén hoa cao pii dung dr alcohol
do phin tng chuyn vi ester la qua trinh thn
nghich. Qué trinh chudn hoa biodiesel la &
qué trinh nhiu giai doan va At phic tap, bao

gdm céac phn ung thuin nghich rji tiép nhau
v6i cAc @n phim trung gian la diglyceride,
monoglyceride va 6t loat cac plin tng phu
gay @n trd quéa trinh chugn héa biodiesel nh
phan tng xa phong hoéa, gh tng thiy phan.
Nghién @ru qua trinh chudn hoa biodiesel
thuong doi hoi nhidu thi gian, cdng &c cung
vai nhitng chi phi tai chinh khéng BnhDo \ay,
mét trong nhiing gii phap pléi hop hiéu qua
cung \6i cac nghién eu thyc nghém la nghién
citu mo pfdng dra trén md hinh todnok cia
qué trinh chugn hoéa biodiesel i sy hé tro

ciia computer.
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Theo nguyén ly @a phrong phap lan tiép
can hé thong trong quéa trinh thi lap mo &
toan hc phai tién hanh tac w nhan dang céc
théng $ chra biét c6 mit trong cac quané
toan hc md & dbi twong dang dugc nghién
ctu [12]. D6&i véi hé thiét bi chuyn héa
biodiesel cac thambsguan tpng nHit cin duoc
nhan dang chinh 1a cac thond $iéu dat déng
hoc ciia qué trinh chudn vi ester.

C6 thé thdy ring nhirng nghién ¢u vé dong
hoc cia qué trinh chudn héa biodiesel kn tip
trung chi yéu vao nhém nguyéndi diu thc
vat [3-8]. Mit khac Ru hét cac nghién u
dong hoc déu xuit phat fr gia thiét ring céac
phan irng chuygn vi ester c6 #c la $ nguyén
(thudng chip nhin 1a cac phn tng kic hai) [2-
4,7]. Trén thec t, do n& dong vat haic diu
thuc vat 14 triglyceride c6 thanh ph rit phic
tap, chia rit nhidu gsc axit béo khac nhau nén
bac cia cac phn ung xay ra trong qua trinh
chuyén vi ester (bdu dién qua & mii cua cac
dai lugng mdng do trong cac phiong trinhdong
hoc dang vi phan) mangic trung biéu kién va
thuong la cac gia trkhéng nguyén. Ghg do &
phic tap trong thanh pin héa kc cia cac
triglyceride nén cac théngdsiong hoc khac
ciing la nhing théng 8 biéu kién dbi vai ting
loai nguyén léu ay thé.

bé thuc ar dapung duoc cacdoi hoi cua tac
vu md hinh héa va mé phg king ngdn ng
computer trong nghiénta nay qua trinh
chuyén héa n& ca tra viingddng hing séng
Cuu Long thanh biodiesatugc biéu dat bing
cac quan & dong hpc phrc tap dang phrong

trinh vi phan vi cac tic phin irng biéu kién c6

gia ti khéng nguyén. Céc théng gong hoc
biéu kién duoc nhin dang bao gm hing  téc
d¢ biéu kién k, ning hrong hait hda béu kién
E, bac phan ang béu kién my , ... S cac
tham $ cin dugc nhin dang ting 1&n d@ing lam
cho vic nhin dang tro nén khé kiin va phirc
tap hon. Nhing t ngai nay dugc xir ly bang
cach phat tén mot thuat toan nin dang mang
tén thut toan Powell my rong trén o s tich
hop cac plrong phap tim Km ndiu nhién
(Random Search), pbng phéap leo & theo
huéng vect gradient (Steeptest Descent
Method) va plrong phap luan phién énrong
(Expanded Taxi Cab Method).

2. POl TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twgng nghién aru

Péi twgng céng ngh dugc nghién ¢u la qua
trinh chugn hoa nd c4 tra thanh biodiesel ah
tac nhan chudn héa methanol. Bl ca tradugc
liy tir cAc nha may éhbién thiy san xuit khiu
cia tnh An Giang. Tac nhan chély hoa
methanol, xic tac KOH la cac héaiph nhip
khau tir Trung Qubc.

2.2. Phrong phap nghién @&u

2.2.1. Phrong phap nghién déu trén mo
hinh vgt thé [2,9,10]

Qua trinh pAn ung dugc thyc hién trong
binh éu ba é cé kp sinh handé ngung
methanol. My cadugc cho vao binh pin ung,
duoc gia nhét dén nhigt do phan ung.
Methanol va xuc tac KOHugc dinh lrgng va
tron déu truge khi dua vao pln ang wi ma ca.
H&n hop duoc khidy tron lién uc trong siébt
qué trinh phn ang.
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Qua trinh chugn vi esterdugc thrc hign voi
ba ptin tng thudin nghich o ban:

TG + ME 5 DG + ES

(1)

DG + ME S MG + ES (2)

MG + ME S GL + ES

©)

trongdd: TG - triglyceride; DG - diglyceride;
MG - monoglyceride; GL - glyxerin; ME -
methanol; ES-methylester ; k hing $ téc do
cac plin tng thuin (j=1,3,5) va cac gin tng
nghich (j=2, 4, 6) tong tng trong cac pin
rng chuyn vi ester (1), (2), (3).

Tai cac thyi diém khéac nhau, én hanh iy
mau tr thiét bi phan ¢ng. Pha lodng dng
tetrahydrofuran va trung hoaimhbing mt vai
giot HCI 0,6 N. Qué trinh pha lo&ng va trung
hoa lam cho cac @h tng drng lai. Saudo,
mau duoc loc va duy tri 4i nhiét do -5°C. Cac
phan tichdinh rong duoc thec hién trén H
thong sic ky khi Hewlett-Packard Series 6890
dugc trang b ddu do FID & dyng ot HP
INNOWAX (30 mx 0,53 mm x Ium) véi khi
mang la helidé xac dinh diu tr Methylester
(ES) va & dung ot DB-5HT (30 mx 0,250
mm x 0,1um) dé xacdinh céc éu tir TG, DG,
MG va GL.

2.2.2. Phrong phap nhin dgng céc thong
s6 dpng hoc aia md hinh

Bai toan nhn dang duoc dit ra trén ¢ so

tim kiém ayc tri (cyc tiéu) cia ham mc tiéu

tbng binh plrong (hdic tong tri tuyét dbi) do
léch gita rdng d6 cac du tir dwoc xac dinh
bing thrc nghém wi ndng dé cac du tr
twong (tng xacdinh tr tinh toan md péng theo
hé phrong trinh vi phan co ata céac thong&
dong hoc biéu kién dangdugc nhan dang. Céac
phuong phap tim ec ti dugc r dyng bao
gom:

- Phrong phéap tim Km ndiu nhién [8];

- Phrong phép leo & theo hréng vect
gradient [8];

- Phrong phép luan phiérirhg bén [11]

Céc thoéng & dong hoc bidu kién ca qua
trinh chugn hoa biodiesel trong bai bao nay
dugc nhin dang bing mot thuat toan nin cang
tich hpp xay drng trén © s phdi hop céac
phuong phap tim Kim nai trén.

2.2.3. Ngbn ng lap trinh

Chuong trinh nlin dang dwoc viét trong moi
truong ngdn ng MATLAB.

3. KET QUA VA THAO LUAN

3.1. Thuat toan nhan dang két hop leo
déc ndiu nhién va luan phién fng bién
(RG-PM)

Qua trinh chugn hda nd ca thanh biodiesel
duoc thyc hién nhr d& md & trong pln 2.2.
Trong st thoi gian phin thg mdng d6 cac éu
tr lién e thay ddi va dugc md & boi hé
phuong trinh vi phan (PTVP):

o« =™ el (@)™
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d m m m m m m m m
° F)fzkl(alxl) li(a'sxs) l"!_kz(a'zxz) lé(a%x(a) l6“"3(0'2)(2) lé(a's)(s) ¢ +K, (a5%) lé(GIGXG) ¢
d m m m m m m m m
’ ?)fsz(azxz) lé(0'5)(5) lé_k4(a'3xs) lé(0'6)(6) lé_ks(a%Xs) Lé(0'5)(5) lé"'ke(a'4x4) LA(a/6X6) ’
d m m mu, m
° %:ks(asxs) “asXs)™ —Ks (@, %)™ (X)) ™™
" ) (4
d m m m m m m
° T)%:_kl(alxl) Li(a'sxs) * +k,(a,%,) uz(aexe) * —ks(a,x,) Lb(a'sxs) N

+ k4(a3X3)mus (a'es)(e)mu6 - ks(asxs)m% (asxs)mu5 + ke (a4x4)m% (a'fs)(e)mus

d m m m m m m
o T8 2k (a0)™ (%)™ ~ Ky (@,5)™ (@eXe)™ + Ky (%)™ (%)™

dt

- k4(a'3X3)mu3 (a'(ax(a)mui + l<5(a'3)(3)rnu3 (0'5)(5)mu5 - ke(a'4x4)mu4 (ae)(e)m5

trongdé :

+ %, (7=1-6) &n luot la mng do cua cac
cAu tr TG, DG, MG, GL, ME, ESuong ttng
tai thoi diém tdang xét , (mol/lit) ;

5
+ k}- = Aj.e BT , (5)

voi k - hing $ toc do phan ang biu kién
[(mol/lit)**.ph]; p — ch s5 hieu chinh thr
nguyén @ak ; E - ning lugng hait hoa plin
g béu kién [cal.mol'] ; A - ¢ sb Arrhenius
biéu kién ; my - bac phin tng béu kién aia
céc phin tng chuyn vi ester (1)+(2)+(3)uong
tng ; R 1a hing $ khi ly twong [1.987 cal.mol
LK ; Tlanhit do [K] ;

+ g - cacdai luong dac trung cho & 5 haat
d6 ciia cac @u tir j.

Nhu vay cac théng & cin nhan dang la céac
vecb vecb A=(A), E=F) K=(k), U=
(my), a = (w).

Dé nhin dang cac veat théng $ dong hoc
biéu kién K, E, U, A, a trong bai b4do naya
nghién ¢u d& xuit thuat toan nln dang

Powell my rong RG-PM (Random Gradient
Powell's Method) da trén © si tich hyp
phrong phép leo & theo Gradient rigi nhién
v6i phuong phép luan phiénrbg bién. Thuit
toan RG-PM bao &m céc tac w nhan cang
theo trng nhém va nén dang tich tep.

3.1.1. NHKin dgng theo &rng nhom thong
dong hoc (TV1)

Tap hop céc théng & dong hpc cin nhin
dang dugc trng nhom (hay con @ la céc
vecb) : A=(A), E=(E), K=(k), U= (my),
o = (). Thugt todn nfan dang duoc bt dau voi
viéc nhin dang cac gia frk nam trong mén
tim kiém khoi dau Q, = [k™", k™] ciia vect
K.

1) Nhin dang vectr K={kj} ,j=1-6

Bl: Chontruéc U = (my=1) ;a = (05 = 1) ;
Q= [k™", k™.

B2: Bdt dau thec hign qua trinh nhin dgng
bang phwong phap tim kém ngiu nhién.

B3: Khoi tao bing phrong phap tim Km
ngiu nhién 1 gia ti khoi diu KO € @, .
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B4: Tich phan E PTVP (4)dé md phong
qué trinh chugn hoéa i cac théng & dong
hoc da chyn, tinh Sg(gia ti SS @a hrdc khoi
tao) theo cdng tic tinh Hng binh plrong do
léch gira cac gia irndng do thu duogc tir thuc
nghiém x, va cac gia irndng do thu duoc tir

tinh toan mo pbng X,

ms _is S

SS ZZZ(Xmu tn Xmu mp)

tn=1 i=1 j=1

haic ding c6 tié tinh S theo cong thc :

ms js is — )
SS= ZZ z mu tn mu mp
tn=1 j=1 i=1 Xmu tn

trong dé : js = 6 - 6 lugng ciu tir c6 mit

trong md & toan hc (4), ms- 5 cac gia tr

nhiét 46 duoc khio sét,is — & thoi diém ldy
mau dé xac dinh duoc gid ti ndng do thuc

NGhiEM Xmij.in -

B5: Khoi tao bo gia ti K €  Q bing
phuong phap tim K¥m ndiu nhién.

B6: Xac dinh K%, tr bai toan éi wu
SSmin = Min SS trong qua trinkip lai cac
buéc B4, B5 n lan (voi ny bo gid ti cia K tim
duoc bing phrong phap tim Kim ndiu nhién).

B7: Chon K9, Iam tam, 40 ra mén Qo =
[kojmin ijma)j

o™= k™ = Ag ;o™ = K™+ Ag

B8: Xacdinh K&, tir bai toan &i wu

SSmin=mMin SS

trong qua trinhdp lai cAc hréc B4, B5 B lan
(voi n, by gia ti cua K tim dugc bing king
phrong phap tim Km ndiu nhién).

B9: Bt dau theec hign qua trinh nhin dgng
bang phwong phép leo dc.

Xuat phat fr diém xuit phat K? leo dic theo
huéng gradient ngu nhién (lwéng tir KO toi
KW véi viéc lan luot tao ra cac B gia ti K
MGi : Koaji = ko + 1. Agyj

trongdd : Agy,i - hréc leo dc va ch sb
thir ty caa hréc leo dic trong tng.

Véi mdi bugc leo doc tién hanh mé pbng
qué trinh chugn hda King cach tich phansh
PTVP (4) va xadinh dugc SS trong ung. Xac
dinh Ky tir bai toan i vu trong qué trinh leo
déc

SSrmin = Min SS

Két thic leo dc , chuyn sang bréc 10.

B10: Kiém tradiéu kién ding:

ISSgrimin — S50] < c
(6)

- Néu (6) khong tha man: Con Ky, lam
diém xuit phat noi va quay @ thic hign lai tir
B4.

- Ngroc lai, néu diéu kién (6) thba man:
thuc hién B11.

B11: Kiém tradiéu kién ding theo yéu &u
vé viéc diéu chinh kich & mién Q..

- Néu & lan diéu chinh chra dwoc dap
trng: thrc hién tiép B12.

- Néu & lan didu chinh da duoc dap ung:
thuc hién tiép B13.

B12: Chon Ky lam tam, 40 ra mén Q :
k™, k™1 .

K™ = kg =g K™= kg + A

Quay to lai thuc hién tr bugc B4.
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B13: Thuc hién nhgn deng hing phwong
phap luan phién &ng bién

B14: Clon diém xuit phat Kyso= Kg

B15: Chon mién gioi han Qucs : [Kies™,
kjcs™™] ; chon cac xac bién thiénAg s

B16: M6 phong qué trinh chudn héa ting
cach tich phanéPTVP (4) i Kge Xacdinh
dugc S0 tuonging.

B17: Tiép tuc tich phan & PTVP (4) , thrc
hién phiwong phéap luan phiénéng bién trong
qué trinh thyc hién du cac phién tich phansv
(j-1) bién kj d& duoc 65 dinh dé tim gia ti SS
nhé nhit véi bién Kj con hi. Xac dinh Ky tir
bai toan i uu : SQemin= min SS

sau not vong kp tim kiém luan phién i tit
ca cac bén.

B18: Kiém tradiéu kién ding:

|[$Sgs1min — S5gso0| < e
(7)

- Néu (7) khodng tha man: Chn diém xuit
phat mbi K g0 = Kgs1 Va quay @ thuc hign lai tir
B16.

- Ngroc lai, néu didu kién (7) thva man:

thyc hién B19.
B19: Kiém tradiéu kién ding theo yéu &u
vé viéc diéu chinh kich & mién gisi han Q cs
- Néu & lan diéu chinh chra dwoc dap
&rng: thrc hién tiép B20.
- Néu & lan diéu chinh da duoc dap ung:
thuc hién tiép B21.
B20: Chon Ky 1am tam, 40 ra mén gisi
han msi Qycs : [kj,Gsmin, Koes™;

kj,Gsmin = kgr1j—Arcs; Kios™ = kgij + A gs .-

Chon céc Insc bién thiénAges va quay tis
lai thuc hién tr buéc B16.

B21: Két thic thit toan nlan cang wi K =
Kgsi; SS = S§imin-

2) Nhin dgng vect E

Trén @ sv vect K da xacdinh duoc, thec
hién cac xéc tim kiém twong tr nhr da trinh
bayé phin 2) trongdé thay th vect cin nhin
dang K bing vect E va tich phanPTVP \6i
cac A dugc tinh toan theo Bu thic (5) tr k; va
E; tuonging.

Khi két thic thdt toan nlin dang xacdinh
duoC E = 15 A= Ags; SS = SGimin-

3) Nhin dzng cac nhém théngisisng hoc
con ki

Trén @ sy vecb K va E da xacdinh duoc,
thuc hién cac lrdc tim kiém trong tr nhr da
trinh bayé phin 2) trongdé thay tié veco da
dugc nhin dang E king vect cin dugc nhin
dang (vi da nhu ).

3.1.2. Nhdn dang tich hpp cac nhom théng
sé d@gng hoc (TV2)

Trong tac v nhan dang tich kp, trng nhém
cac thdng & dong hpc dugc gp chung thanh
cac nhomdn hon va véc nhan dang duoc thuc
hién véi bo gia ti khsi dau la Kt qua nhan
dang aia TV1. Céc béc tim kiém dugc thyc
thyc hién twrong tr nhe d& trinh bays TV1
trong d6 thay ti¢ vecb cin nhin cang 1a cac
vecb tich hyp (vi da gop chung K i U hoic
gop chung K, U i E).

Nhu vay qué trinh nhn dang cac thdng &
dong hoc biéu kién da duoc thyc hién theo hinh
thirc phandoan. Trong cac phadoan, $ bién
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sb cia ham moc tiéu SSda thre ar giam thiéu
nhd viéc phan hach thanhing nhém theo in
chit hoa ly gia cac thong&dong hoe, Kt qua
nhan dang aia cac phandoan trugc dugc r
dung lam diém xuit cho ntin dang ¢ phan
doan tiép theo. Nhom ing $ téc do biéu kién
K = (k) duoc lya clon lam phandoan nhin
dang xuit phét do c6 té khai thac cac githiét
vé bac phan tng, k& sb hoat 46 va pram vi bién
thién d¢ia cack; tr cac ngén di liéu da cong
bé [4-7]. Nhy vay mirc d6 phic tap cia bai
toan tim kém orc tri giam di mét cach rd ét.
Trén thrc t& phuong thrc nhan dang theo irng
phan hach céc théng&dong e co thé duoc
xem la & mo rong thiit todn luan phiéning
bién tr viéc luan phién tim ec tri ham mc
tiéu SS theoiing bén thanh luan phién theo
tirng nhém céac Bn 5 cia ham mc tiéu. Heu
gua nhin dang dia thuit todn luan phién tm
rong duoc ting 1&n nl viéc phbi hop mot cach
linh haat pheong phap luan phiénév pheong
phéap tim kém ndiu nhién va phong phap leo
déc. Phrong phap tim Km ndiu nhiénda cho

phép tim @c tri nhanh lon khi ham nac tiéu

c6 nhéu bén $5. Phrong phéap leo & gop
phan 1am &ing hiéu qua nhan cang nhy chuyén
tr nhan dang ndiu nhién sang rim cang theo
huéng »ap Xi voi husng gradient aa ham nac
tiéu SS.

Thuat toan nlin dang RG-PM da duogc
chuyén thanh clrong trinh plAn mém viét bang
ngdn ngt Mathlab.

3.2. D ligu thwc nghiém caa qud trinh
chuyén héa mb céa tra thanh Biodiesel

Phrong phap nbn dang RG-PMcé thé ap
dung wi cac ming dr liéu dong hpc da duoc
cong 1 trong cac nghiéniw khac nhau & qua
trinh chugn hoa biodiesel khac nhau [3-8].
Trong nghién 6u nay cac gia irnong do cua
c&c du tir chinh c6 it trong qua trinh chidn
héa n¥ céa tra ling tdc nhan methanol thiwgc
trong cac thi nglim tai cac thi diém khac
nhau i cac clé 6 nhiét 46 khac nhauduoc
trinh bay trong bng 1 va céac hinhuthinh 1
dén hinh 8) theo quy trinid md & ¢ muc 2.2.
vGi xdc tac KOH va i ty 1é methanol/ny ca
12 6:1[2,10,11].

Bang 1 Dit liéu thyc nghém tai 50°C

Nongdo (mol/lit)
Thoi gian (ph) TG DG MG GL ME ES
0 0.825 0 0 0 4.948 0
5 0.119 0.076 0.034 0.596 3.017 1.931
15 0.078 0.043 0.019 0.685 2.813 2.135
25 0.042 0.019 0.006 0.758 2.645 2.304
35 0.031 0.013 0.005 0.778 2.599 2.350
45 0.025 0.009 0.003 0.787 2.572 2.378
55 0.020 0.009 0.003 0.792 2.557 2.391
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Hinh 1.Sy bién thién ¢a TG, DG, MG, GL, ME, ES

theo thi gian i nhiét do 35°C
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Hinh 3.Sy bién thién ¢a TG, DG, MG, GL, ME, ES

theo thvi gian @i nhiét 46 40°C
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Hinh 5. Sy bién thién @a TG, DG, MG, GL, ME, ES

theo thi gian i nhiét do 56°C

Hinh 2.Syr bién thién cia DG, MG theo thi gian i

nhiét do 35°C
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Hinh 4 .S bién thién @a DG, MG theo thi gian &i

nhiét do 40°C

S
o
£
< 03
-
e 01 ——DG
o
=

01 20 40 g0 M6

Thoi gian (phut)

Hinh 6. Sr bién thién @a DG, MG theo thi gian &i

nhiét do 50°C
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5 == ES
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Thoi gian (phut) o= MG

Hinh 7. Sy bién thién @a TG, DG, MG, GL, A, E theo

thoi gian @i nhiét do 60°C

3.2. Céc théng 8 dong hoc biéu kién cia
qua trinh chuyén héa mé ca tra thanh
Biodiesel

3.2.1. Nhin dgng trng nhém théng 6

Phrong phap nbn dang trinh bays phin
2.1 duoc thyc hién bsi phdn mém chay trén
ngdn ngt 1ap trinh Matlab. Bng ngdn ng lap
trinh nay B PTVP (4)dugc giai nhd mot dong
[énh: [y , X] = ode 45 (‘function’, tspan, T ).

0,5
£ o4
]
é 0,3
.g 0,2 —&— DG
%n 0,1 —®—MG
z i tag-an

0 20 40 60
Thoi gian (phut)

Hinh 8. Sy bién thién Ga DG, MG theo thi gian i
nhiét 46 60°C

Sau khi thec hién nhan dang theo itng
nhém (TV1) i cac kic phan tng nguyén (céac
gia tri my = 1) va cac &sd haat d6 o; = 1,da
xacdinh duoc mot bo gia ti cac thong & dong
hoc biéu kién K, E, A dugc trinh bay trong
bang 2.

Bang 2Céc thong & dong hoc thuduogc khi nhin dang trng nhém

Hé $6 Gia tii Heé s5 Gia tii Heé sb Gia ti

ks 0.5035 k 0.42777 k 0.32674
ks 1.1201 I 1.0903 k 0.0025625
Aq 5.9543*10° As 5.9580*10 As 2.2311*16
A, 5.2227*1% A, 5.45170*18 As 28.6965
E, 23753 5 14991 E 10100

E, 20200 E 9900 E 5984

Hiéu qua nhan dang dugc danh gia i mac
d¢ teong thich éa mo & toan hc (4) Wi cac
dir liu thee nghém. Chuin trong thichduoc
xacdinh theadd léch trong ddi trung binh gira
sb ligu tinh toan theo mé hinh toarac qua

trinh chuygn hda biodiesel vabsliéu thu dugc

bing thrc nghim aia it ca cac thi nghim tai
mdi nhiét 46 khac nhauypng wi tirng du tir
TG, DG, MG, GL, ME, ES.
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_ F1>6
27: ()gtn Ximp) B .
: Két qua tinh toan kém dinh sr twong thich
N L YY) Vi 5 b AV trEn o4
Xi = ol cia mé hinhtugc trinh bay trén cacang 3.
Bang 3 Két qua kiém dinh sr twong thich
Nhiét do Do lech trung binh (%)
phin ang (C) TG DG MG GL ME ES

35 20.80 29.82 31.94 3.41 2.28 3.73
40 24.06 37.49 29.80 4.28 2.18 2.30
50 39.26 28.13 27.83 5.49 3.29 4.41
60 30.51 30.88 91.66 1.48 1.11 1.29

Sau lréc nhin dang theo tng nhém i cac
bac tr do nguyén cé ¢hthiy ring mic do
tuong thich ¢a céac b gia ti K, A, E thudugc
con kha thp. Cac b gia ti naydugc sr dung
lam céc gia ir xuit phat cho béc tiép theo
thuc hién hing cach nhn dang G bac phin
ung theo plrong an nén dang tich lyp céc
nhém (TV2) bao §m ca nhém bng the ¢ budc
cudi cung.

3.2.2.Nhin dgng tich hpp cac nhém théng

sb dgng hoc (TV2)

Bo cac théng & dong hoc biéu kién coa quéa
trinh chugn héa biodieselit my c& nkn dang
& giai doan tich hyp dugc trinh bay trong éng
4. Lwu y ring trong qud trinh rim dang tich
hop nay nhém & sb hoat d6 da dugc wéc hrgng

tr cAc phan tich & mirc d6 can tré qué trinh
phan tng aia cac $u t6 nhr d6 nhét pha bng
hén hop, diu trac khéng gian i@ cac éu tir
thanh pln, cac phnung phy, ...

Sy trong thich @a mé hinh pin anh Kt qua
nhan dang dugc trinh bay trén dng 5 va céac
hinh 9. Két qua kiém dinh cho thy thuit todn
nhan dang hat dong héu qui, mé hinhdong
hoc qué trinh chudn héa biodeselrong thich
t6t voi cac Kt qua nghién ¢u thec nghém. Do
sai kch gita m6 pleing va thrc nghém nho
hon 4,5%d6i véi cac du tir sin phim ton tai
sau pinung nhr ES, GL, ME.

Béang 4. Cac thong&dong hoc thudugc khi nhin dang tich kop

Hé s Gia tii Heé so Gia tii Hé sb Gia tii

ky 0.0888 k 0.2080 K 0.2988

k, 0.1595 K 0.9320 K 0.0059

A, 2.7243*1G As 3.1163*16 As 6.4412*10
A, 2.3369*16 A, 6.4153*1° As 0.0069

E; 14020 B 13560 E 9360
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- [pYar'TN

ne.

E, 10590 g 20450 & 100
mu, 1.56 my 1.17 my 1.95
mu, 1.33 my 5.63 my 0.54
a, 0.8 as 0.85 as 0.95
o, 0.9 Oy 0.85 Og 0.85
Bang 5.Két qua kiém dinh sr trong thich
Nhi¢t do Db lech trung binh (%)
phanting (C) TG DG MG GL ME ES
35 4.09 9.25 12.03 4.24 1.06 2.69
4C 6.28 12.63 12.07 2.01 0.78 1.31
50 11.44 12.21 14.73 1.95 1.12 1.53
60 3.54 11.81 13.50 0.59 0.26 0.33
. TG
E 0,5 N
s O
S 0 20 40 60
c
(=]
2
Thoi gian (phut)
— - TGtn —*— TGmp
0.4 DG
=
(=]
£
o 0.2
el
[-T)
c
o
2
0 - b % %
0 20

Trang 44




TAP CHi PHAT TRIEN KH&CN, TAP 14, $0 K3 - 2011

Nong do (mol/l)

0,5
0,4
0,3
0,2
0,1

MG

0 20 40 60

Thoi gian (phut)

B MGtn —*— MGmp

Nong do (mol/1)

ME

e g -

0 Thoi giap fphut) 40 60

—— MEtn —*— MEmp

Nong do (mol/l)

2,5

1,5

0,5

ES

Thoi gian (phut)

——EStn —* ESmp

Trang 45



Science & Technology Development, Vol 14, No.K3- 2011

GL
1.5
=
g 1
[°)
S /a’/—*
@ 0.5
5]
2
0
0 20
Thoi gian (phut)

40 60

—%— GLtn —*— GLmp

Hinh 9Quan I8 Nong d¢ - Thoi gian xacdinh king thyc nghém va theo tinh toan mé phg

biéu d6 ching © ring biéu dat bic phan ing
biéu kién bing cac 8 1¢ phan anh dong hoc cia
cac plin ung chuyn vi ester trong qua trinh
chuyén hoa ni ca thanh cac methylester 1a phu
hop hon. Véi céac thong & dong hc thu duoc
cac duong cong bin thién Bng 46 DG, MG
tinh toan theo &PTVP (4)déu c6 arc dai léch
vé phia bén trai ging ket nhe cacduong cong
thuc nghém. Tir cac King $ téc do va ring
luong hait héa béu kién thuduoc cing thy ré
ring mic do thuan loi khi thuc hién phin ung
chuyén vi boi tdc nhan methanofing 1én theo
chiéu tr triglyceride i ditryglyceride va
monoglyceride. Quy k&t nay la hoan toan phu
hop Vi cac gn phim trung gian ditryglyceride,
monoglyceride i dugc tao thanh cé hat tinh
cao ln va c6 é&u tric khéng gian itan tro
hon so \6i triglyceride nguyén u.
4. KET LU AN

Trén @ s phrong phéap lan tiép cin he
théng da xay drng duoc thuit toan thich bp
cho phép nin dang c6 Kt qui cac théng &

dong hoc biéu kién coa cac phn ing chuygn vi

ester trong qué trinh chéty héa nd ca thanh
biodiesel Bng tac nhan methanol. 6V céac
thong $ dong hoc thu duoc da hoan 4t dugc
tac w xay drng mé hinh toandt aia qua trinh
chuyén héa né c4 thanh biodiesel

M& hinh toan thutuoc cho phép én hanh
nghién ¢u md plong dé danh gia taaong anh
huong aia cac yu t6 cong ngh t6i hieu qua
qué trinh chu§n hoa biodieselimg nhr trong
nghién @u xacdinh ck d6 hoat dong Bi wu
cua ke thiét bi chuyén hoa biodiesel. (Cacon
dung md pbng va bi vu héa & dugc trinh bay
trong bai bao éip theo).

Phrong phap niin dang dugc trinh bay trong
bai b4do nay @ing co tié dwoc wng ding mot
cach thdn loi trong tac w md hinh hda caddi
twong céng ngh khac, dac biét la trong cac
truong hyp cac mo & toan hc cia déi twong
can nghién ¢u chra qua nhiu tham $é cin

phai nhan dang.
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DEVELOPING EXPANDED POWELL’'S ALGORITHM TO IDENTIFY  THE
MATHEMATICAL MODEL PARAMETERS FOR TRANSESTERIFICATI ON OF
FISH FAT INTO BIODIESEL FUEL

Le Xuan Hai, Le Huynh Tuyet Anh
University of Technology, VNU-HCM

ABSTRACT: By employing the system approach methodology, mbéearch showed the
expansion of Powell's algorithm to solve the idicaition of kinetic parameters in the differential
equation system which describes the transestetificeof fish fat into biodiesel fuel. The expanded
Powell’'s method is developed on the basis of tlgprdhm that combines Taxi-Cab method with
random search method and gradient method (steelessent method).

The obtained results allow us to simulate and ogtnthe biodiesel fuel production in order to
assess the influence of technological factors andffect of process and to determine the optimal
operation conditions.

The expanded Powell's algorithm can also be adwgedasly applied to simulation or
optimizzation in the cases when the mathematicallenof the research object contains several

parameters which must be identified.

Key words:system approach methodology, the transesterifinadidish fat, biodiesel fuel.
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