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Tém tat D nghién ciru dong hoc cia phan tng epoxy héa dau déu nanh sir dung xuc téc trén co
s mudi wonfram. Qud trinh epoxy héa da dat 91% chuyén héa ndi doi, 87,66% hiéu suat epoxy
héa va hé xic tac c¢6 d6 chon loc 0,96. San phan nhan dugc sau 1 gio phan tng & 60°C ¢6 ham
lwong nhém oxiran dat 6,68%. Hé’mg s6 tbe do cua phan ung (k) thyc hién tai cac nhiét do nam
trong khoang 0,45 + 1,16x10> L.mol s va ning lugng hoat héa ciia phan tng 1a 44,26 KJ.mol .
Céc thong sb nhiét dong hoc cua cdc phan g epoxy héa nhu entanpy (AH), entropy (AS) va ning
luong hoat héa ty do (AF) cling da dugc xac dinh. Ca entanpy va nang lugng hoat héa ty do déu
dwong nén 60°C 12 nhiét do phi hop cho qud trinh epoxy héa. Sy thay dbi céu tric cua dau dau
nanh trong qué trinh epoxy héa dwoc nghién ciru thdng qua phd cong hudng tir hat nhan ciia dau

dau nanh va dau dau nanh epoxy héa.

T khoa: Xic tac kim loai, dau thuc vat epoxy héa, dau dau nanh, wonfram, dong hoc.

1. Mé dau

Cong trinh nghién ciru [1] da gidi thi€u cac
két qua nghién ciru budc dau vé phin tng
epoxy héa dau dau nanh sir dung xiic tic trén co
$& mudi Na,WO,. Cong trinh nghién ctu [2] da
dé cap toi anh hudng cua diéu kién phan tmg
dén qué trinh epoxy héa dau hat huéng dwong
cling st dung hé xic tic trén co s mudi
wonfram. Ca hai cong trinh nay déu dung
phuong phédp phan tich truyen thong (chuan do
héa hoc) dé danh gia hiéu suat epoxy héa ciing
nhu ham luong nhém oxiran ctia san pham. Tuy
nhién, bén canh phuong phap chuan do héa hoc
con c6 thé ding nhiéu phuwong phép phan tich
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hién dai dé nghién ciru qua trinh epoxy héa dau
thuc vat néi chung va dau dau nanh ndi riéng
nhu phén tich hong ngoai FTIR, phén tich cong
hudéng tor hat nhén... trong d6 phan tich cong
hudng tr hat nhan H-NMR ngoai tdc dung phan
tich dinh tinh né con dugc dung véi muc dich
dinh luong dé xdc dinh hiéu sudt epoxy héa cua
qué trinh epoxy héa [3-6].

Nghién ctru phan trng epoxy hda ngoai viéc
xac dinh ham Iugng nhom oxiran va hiéu sudt
epoxy hda, phén tich dong hoc phan ung ciing
thuong dwoc nghién ciru dé ddnh gid ning
luong hoat héa (E,), entanpy hoat héa (AH),
entropy hoat héa (AS) va nang lugng hoat héa
tu do (AF) cta phan tng [7-9].

Cong trinh nghién ctru nay da tién hanh
nghién phan g epoxy héa dau dau nanh bing
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viéc sir dung ca phuong phap chuin do héa hoc
va phuong phép cong hudng tir hat nhan dé
danh gig hiéu suat epoxy héa va phan tich dong
hoc dé xdc dinh nang lugng héa ciia phan tmg
thong qua viéc x4c dinh hing s6 toc do k.

2. Thue nghiém
2.1. Nguyén liéu

Déu dau nanh Viét Nam c6 chi sb it 131
cgly/g. Mubi Na,WO, cua Merck (buc). H;PO,
85% Viét Nam). Thudc thir Wijs cia Merck
(Ptrc). Axit bromic 33 % cua Sigma-Aldrich
(M¥). Hydro peroxit 30 % cua Xilong (Trung
Quéc), mudi amonium QX (QF 1a cation
amonium bac 4) cua Tokyo Chemical industry
Co., LTD (Nhat) va mot so héa chit khéc.

2.2. Phuwong phdp nghién cuu

Chi s6 i6t dugc xdc dinh theo tidu chuan
ASTM D5768-02: mau duoc hoa tan trong
dung mdi v6i su ¢6 mat cia dung dich wijs va
dugc chuin do bang dung dich Na,S,05 0,1N.
Ham lugng nhém epoxy dugc xdc dinh theo
tiéu chudn ASTM D1652: mau dugc hoa tan
trong dung méi va dugc chuan tryc tiép bang
dung dich HBr 0,IN. Phan tich cong hudng tu
hat nhian dugc thuc hién trén mdy Brucker
Advance 500 (M¥).

2.3. Tong hop dau ddu nanh epoxy héa

Dau ddu nanh, chat 6xy héa va xidc tic véi
ty 1& mol BD/H,0,/Na,WO, 1a 1/2/0,15 va
Na,WO4/QX/H;PO,4 1a 1/0,0275/0,3 duoc cho
vao thiét bi phan tng. Hé phan tng dugc ning
t6i nhiét d6 phan tng. San pham phan tmg duoc
chiét tach, rira va say kho.

3. Két qua va thao luan

3.1. Anh hudng ciia nhiét dp dén qud trinh
epoxy hoa dau ddau nanh

Tién hanh cdc phan tng epoxy héa dﬁu dau
nanh véi nhiét d0 phan Gng thay doi tu

50+70°C. Mau sau khi rira va sdy kho tién hanh
phan tich ham lugng nhém epoxy va chi sb iot
dé tir d6 tinh hiéu suit cua phan ung. Két qua
phéan tich trinh bay trén hinh 1.
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Hinh 1. Anh hudng ciia nhiét d va thoi gian
deén ham luong oxy-oxiran.

Tt hinh 1 nhan théy, tai nhiét 6 phan ung
50°C, ham lugng oxy-oxiran tdng cham theo
thoi gian. Sau 1 gid, ham lugng oxiran chi dat
3,25%, kéo dai phan tng dén 3 gid ciing chi dat
4,23% va giam xudng 4,05 % néu kéo dai t6i 5
gio.

Tai nhiét d6 phan ng 70°C, ham lugng
oxy-oxiran ting manh trong gid dau ctia phan
ung. Tuy nhién, khi kéo dai thoi gian phan ung,
ham lugng oxy-oxiran lai giam di déng ké. Ham
luong oxy-oxiran sau 1 gid phan trng dat 6,74%
nhung sau 5 gio chi con 5,08 %. Diéu nay
chung to tai nhiét d¢ cao, néu kéo dai thoi gian
phan ting, hién tugng mé vong epoxy da dién ra.

Khi phan tng thyc hién & 60°C, ham luong
nhém oxiran cia dau d4u nanh epoxy héa
(DPN-E) ciing ting manh trong gid dau phan
tmg (dat 6,68%), tiép tuc kéo dai phan tng,
ham lugng oxy-oxiran tiép tuc ting nhung toc
d6 ting khong déng ké nén sau 5 gio dat méi
dat 6,77%.

Tir ham lugng oxy-oxiran va chi sd 16t cua
DDN-E két hop vdi chi s6 i6t ban dau cua dau
déu nanh (DDN) tinh dugc hiéu suit epoxy héa
(E), hiéu suit chuyén héa nbi déi (I) va d6 chon
loc xtc tic (E/T). Két qua phan tich trinh bay
trén hinh 2.
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Hinh 2. Anh hudng ctia nhiét 6 va thoi gian (hinh
a-1 gio, hinh b-5 gi®) dén hiéu suat epoxy héa (E),
hiéu suat chuyén héa ndi déi (I) va do chon loc
xuc tac (E/)

Tt hinh 2a nhan thay, phan mg thyc hién 1
gio & 50°C, hiéu suat chuyén héa ndi doi, higu

sut epoxy héa va ca do chon loc xic tic ciing
thdp. Tang nhiét do t6i 60°C hiéu suit epoxy
héa higu suét chuyén héa ndi dbi ting manh va
dd chon loc xtdc tic ciing tdng toéi 0,96. Tuy
nhién, néu tiép tyc ting nhiét do téi 70°C thi
hi¢u suit va ca dd chon loc xitc tac hau nhu
khong thay doi.

Kéo dai thoi gian phan tmg t6i 5 gio ¢ 50°C
thi higu suat chuyen héa noi doi tang téi 90,4 %
nhung hiéu suit epoxy héa chi ting t6i 53,21 %
nén d9 chon loc xdc tic giam manh tr 0,84
xudng con 0,59. Trong khi d6 véi phan {mg
epoxy hda ¢ 60°C, kéo dai thoi gian phan Gng
t6i 5 gio, hiéu suit chuyén héa ndi doi, hiéu
sudt epoxy hda va ca do chon loc xic tac hau
nhu khong thay ddi so v6i Iic 1 gio. Nhung khi
phéan @mg & 70°C kéo dai t&i 5 gior thi hiéu suét
chuyén héa ndi doi hau nhu khong ting nhung
hidu sut epoxy héa lai giam xubng 66,7% nén
d6 chon loc xtc tic cling giam dang Kké (hinh
2b). Piéu nay chung to da c6 hién twong mé
vong nhém epoxy & diéu kién nhiét d¢ nay.

3.2. Phan tich nhiét dong hoc cua phan ung
Qud trinh epoxy héa dau thyuc vat néi chung

va dau dau nanh noi riéng vaéi xic tac trén co sd
mudi wonfram dién ra theo so d6 sau [6-9]:
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Trong d6, (a) va (b) la giai doan tao phtc
peroxo, giai doan nay dién ra rat nhanh, phan
g tao phirc dugc coi nhur dién ra tic thi nén
giai doan nay hau nhu khéng anh huong dén toc
dd qud trinh epoxy héa. (c) la giai doan hinh
thanh vong epoxy nhd phan tmg bé gay nbi doi
bang hop chat phirc peroxo 4i lyc dién tir. Xiic
téc phirc ¢ dang ban peroxo dugc hoan tra lai va
tiép tuc chuyén thanh hop chit phuc peroxo véi
s ¢6 mat cua hydro peroxit (d) va qua trinh be
gdy nbi doi tiép tuc dlen ra. Toc do cua qud
trinh epoxy héa chi yéu phu thudc vao giai
doan nay [6-8]. Vi vdy, toc do cta qud trinh
epoxy héa vé mit 1y thuyét dugc xac dinh theo
cong thuce sau [9]:
d[EJ/dt = k.([H,O,],-

- 2[Na;WO,],-[ED.[Na;WO,], (1)

Suy ra:

In([H>0,],-2[Na,WO,]o-[E]) =
= -k.[Na;WO4],.t+In([H>0,],-2[Na;WO4]0)  (2)

Trong d6 [H,0,],,[Na;WOy4], lan luot 1a
néng do mol ban dAu cua H,0, va Na,WOy; [E]
1a nong d mol ciia nhém epoxy hinh thanh; k
1a hang s tdc do; t 1 thoi gian phan tng.

Tu cong thic (2) nhén théy In([H,O,],-
2[Na2WO4] [E]) la ham bac nhét theo thoi gian
t Vorl hé so bién thlen -k[Na,WOy,],. bd thi ham
s6 biéu din mbi quan h¢ gitta In([H,O,],-
2[Na;WOq,],-[E]) va thoi gian t s€ la dudng
thiang tuyén tinh.

Két qua thuc nghiém biéu dién méi quan hé
gitta In([H,0,],-2[Na;WOQO,],-[E]) va thoi gian t
dugc trinh bay trén hinh 3.

1.90

o)
o
1

1)
S
n

Ln[H,0,], - 2[Na,WOQ ], - [E]
5§ 3

o
a
1

o
S

Thoi gian, gio

Hinh 3. Anh hudng ciia thoi gian dén
Ln([H,0,],-2[Na;WO,],-[E]).

Tir hinh 3 nhan thiy dudng biéu dién mdi
quan hé gitta In([H,0,],-2[Na,WO4],-[E]) Va
thoi gian khong hoan toan la duong thang, mbi
quan hé nay chi tuyén tinh trong khoang thoi
gian dau cta phan tng. Pudng cong & giai doan
sau 12 do c6 su dong gbép cua phan tng md
vong nhom epoxy [5, 7-9]. Béng viéc xdc dinh
dudng tiép tuyén cho phép xdc dinh hé sb bién
thlen k[NazWO4]0 dé tir d6 xdc dinh duoc hang
sO toc d6 k. Két qua xdc dinh hang s6 toc do
cua qud trinh epoxy hda trinh bay trén bang 1.

Béng 1. Anh hudng ciia nhiét do dén tinh chit nhiét dong ciia phan g epoxy héa

TT Phantmg Hang s6 toc do k, L.mol™.s

AH, J.mol! AS, J.mol' AF, J.mol™

1 50°C 0,45%10™ 41573 -161,87 93882
2 60°C 1,05x10° 41490 -159,14 94509
3 170°C 1,16x10° 41407 -162,43 97145
Cong thirc Arrhenius (3) cho thdy mdi quan “Eq
hé tuyén tinh giita Ink va 1/T theo cong thic k=Ae® 3)
(4), trong d6 — Ink=-— )

s6 toc d9, E, 1a ning luong hoat hoa, T la nhiét
d6 theo do K, R 1a hang s0 khi ly tuong (8,314
J/K.mol), A 1a nhan t6 tan SuAt.

V6i mdi nhiét do khic nhau, phan tng
epoxy hda dlen ra v6i cdc hang sb toc do ciing
khac nhau. Méi quan hé gitra Ink va 1/T véi cic
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s6 liéu thyc nghiém cia phan @mg epoxy héa
trinh bay trén hinh 4.

Ttr hinh 4 nhén thiy, véi ba cip sb liéu thuc
ng}liém gﬁa 1r~1k Vélrl/T da xac dinh dugc duong
thang bi€u dién mo6i quan hé gitta chiing v&i hé

s6 bién thién E, la -5323,6. T hé sb bién

thién dé dang tinh duoc ning lugng hoat héa
cia phan ung E,= 44260J.mol” hay 4426
KJ.mol" (10,57 kcal.mol™"). Két qua nay cho
thdy phan ting epoxy héa dau dau nanh bang hé
Xiic tic trén co s& mudi wonfram c6 nang lugng
hoat héa nho hon so v&i phan tmg epoxy héa
dau hat cotton (11,7 kcal.mol™) [7], dau mahua
(14,5 kcal.mol™) [8] va dau palm olein metyl
este héa (15,1 keal.mol™) [9].

Entanpy hoat héa (AH), ndng luong hoat
héa ty do (AF) va entropy hoat héa (AS) dugc
tinh theo cdng thtrc (5), (6), (7) [7, 8]. Két qua
thuc nghiém v&i ba phan tng epoxy héa thuc
hién ¢ ba nhiét d6 trinh bay trén bang 1.

AH=E, —RT 3
AF = AH-TAS 6)
AS —AH
k = ge e RT (7)
Nh

N: 56 Avogadro, h: hang sé Planck

uT
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Hinh 4. M6i quan h¢ giira Ink va 1/T.

Két qua thyc nghiém vé tinh chit nhiét
dong cho thay entanpy hoat héa AH dwong nén
ban chit ciia phan ung epoxy héa 1a phan tmg
thu nhiét va hidu suat epoxy héa sé& ting cling
vOi sy tang nhiét do. Mat khac, do nang luong
hoat héa tu do AF duong nén phan trng nghich

s& dién ra va nhiét d6 cang ting, AF s& cang
dwong hon, cang tao diéu kién cho phan tng
nghich nén s& lam giam hi€u qua epoxy héa. Vi
vay, voi mot hé xic tdc nhit dinh, ton tai mot
nhiét d6 ma tai d6 s& can bang dugc ca phan
ng thuén va phan Gmg nghich va hi¢u qua cua
quéd trinh epoxy héa 1a cao nhat. Vi két qua
thuc nghiém nhén dugc khi nhiét d¢ phan ung
tang tir 50°C dén 60°C hiéu suét epoxy héa ting
va s& tiép tuc tang nhe néu nhiét do tang tiép tGi

70°C. Tuy nhién, khi thuc hién ¢ nhiét do nay
va dac biét sau 1 gio phan ung thi hién tuong
mo vong epoxy dién ra véi téc d6 16n hon toc
d6 hinh thanh vong va hiéu suat epoxy héa khi
d6 giam (hinh 1). Vi vay, 60°C ¢6 thé duoc cho
la nhiét d6 phit hop dé tién hanh phan tng
epoxy héa dau d4u nanh khi sir dung xic tic
trén co s mudi wonfram.

3.3. Nghién ciru phan umg epoxy hda dau ddu
nanh bang phan tich cong huong tur hat nhan

Tién hanh epoxy héa dau dau nanh tai 60°C
trong thoi gian 1 gio, san pham sau khi rira sach
va sdy kho tién hanh phan tich cong hudng tir
hat nhan H-NMR. Két qua phan tich phd duoc
trinh bay trén hinh 5. Vi tri pic va proton tuong
ung dugc trinh bay ¢ bang 2.

Hinh 5. Ph 'H-NMR cuia ddu ddu nanh (DDN) va
dau dau nanh epoxy héa (DDN-E).

Tu bang 2 nhén thdy, pic tai vi tri 0,8-1 ppm
dac trung cho proton cua nhém -CH;, pic tai vi
tri 1,2-1,4 ppm déc trung cho proton ciia nhém
-CH,-, pic tai 1,6 ppm dic trung cho proton cua
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nhém B-CH,-(C=0)O- va pic tai 2,3 ppm dac
trung cho proton ctia nhém a-CH,-(C=0)O0O-.
Tat ca cdc pic nay déu c6 mit trong ca hai pho
H-NMR ciua DDPN va DDN-E va céc pic nay
déu dic trung cho cdc proton khong bi thay dbi
trong qud trinh epoxy héa chuyén DDN thanh
DDN-E ngoai trr pic tai vi trf 1,2-1,4 ppm boi
vi trong qué trinh epoxy héa proton ctia nhém -
CH= ciing s& chuyén thanh proton ctia nhém
nhém -CH,- va s& gép phan vao vi tri pic nay.
Céc pic dac trung cho céc proton khong bi thay
dbi trong qud trinh epoxy héa nay s& dugc ding
lam céc pic chuin dé x4c dinh hiéu xut epoxy
héa va do chuyén héa nbi dbi ciia qua trinh
epoxy hoéa [3,5].

Trén pho H-NMR ctia DPN pic tai vi tri 2,0
ppm va 2,7-2,8 ppm lan luot dic trung cho
proton ctia nhém -CH,- bén canh cacbon ndi

d6i va & gitra hai cacbon ndi ddi. Trong qud
trinh epoxy héa néi d6i trong DPN chuyén
thanh nhém epoxy va cic proton nay s& lan luot
chuyén thanh cic proton ctia nhém -CH,- bén
canh nhém epoxy hodc xen gitta hai nhém
epoxy. Chinh vi vay, pic tai vi tri 2,0 ppm va
2,7-2,8 ppm s& khong xuét hién trong phd H-
NMR cua DDN-E nhung lai xuét hién pic mdi
tai vi tri 1,4-1,5 ppm va 1,7 ppm.

Pic tai vi tri 5,3-5,4 ppm dic trung cho
proton cua lién két d6i -CH=CH-, pic nay 13 nét
trén phd H-NMR cta DDN va con lai khong
dang ké trén phd H-NMR ctua DPN-E. Nguoc
lai, pic tai vi trf 2,9-3,2 ppm ddc trung cho
proton ciia nhém epoxy, pic nay khong c6 mat
trong phd H-NMR ctia DDN nhung lai ton tai
13 nét trén phd H-NMR cua DDN-E.

Béng 2. Pic hép thu proton trén phd 1H-NMR ciia dau d4u nanh va diu dau nanh epoxy héa

Dién tich pic

Proton Vi tri, ppm DBN _ DPN-E
-CH;, 0,8-1 8,039 4,180
-(CHy)y- 12-14 50761 21,570
-CH,-epoxy-CH,-epoxy-CH,-  1,4-1,5 - 9,176
B-CH,-(C=0)0- 1,6 6,837 3,356
-epoxy-CH,-epoxy- 1,7 - 2,716
-CH,-CH=CH- 2,0 9,812 -
a-CH,-(C=0)0- 2,3 6,066 3,076
-CH=CH-CH,-CH=CH- 2,7-2,8 4,159 -
-Cpoxy- 2,9-3,2 - 4,290
-CH,-CH-CH,- 4,143 4,024 2,027
_CH=CH- 5354 9881 0,504

S6 lién két doi (U) trén mot triglyxerit dugc
tinh theo cong thurc (8), trong d6, Apown la dién
tich trén mot proton trén mot phan tor va dugc
tinh theo cong thuc (9) véi p la s6 proton c6
trong cdc nhém chudn [5].

U= l A5,3—5,4ppm -1 (8)
2 Aproton
A
proton = (9)
p

S6 nhém epoxy (Ep) trén mot triglyxerit

duoc tinh theo cong thuce (10) [5].

A29—32
Ep = —22320m 10
P="7 A (10)

proton
Tu dién tich pic (bang 2) st dung céc cong
thirc (8), (9), (10) tinh dugc sd lién két doi trén
mot don vi triglyxerit trong dau dau nanh (U,)
va dau dau nanh epoxy héa (U) va s6 nhém
epoxy cua ddu dau nanh epoxy héa trén mot
triglyxerit tir d6 s& tinh hiéu suat epoxy héa (E
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= 100E,/U,), hi¢u sut chuyen héa ndi doi (I =
100(U,-U)/U,) va do chon loc xuc tac (E/T). Két
qud tinh todn trinh bay trén bang 3.

Bang 3. Hiéu suat epoxy héa, chuyén héa ndi doi va
d6 chon loc xtc tac tinh theo hai phuong phép

Proton E, % I, % E/1
5 -CH; 924 99,15 0,93
2 a-CH,-(C=0)-0- 96,03 100,19 0,96
o B-CH,-(C=0)-O- 100,67 101,30 0,99
& -CH,-CH-CH,- 96,61 100,06 0,96
Chuan d6 ASTM 8891 9427 094

Phé H-NMR trén hinh 5 cho thiy mic du
khong con rd nét nhung van ton tai pic tai vi tri
5,3-5,4 dac trung cho proton cua cacbon lién
két d6i diéu d6 chimg to van con lién két doi
chua bi chuyén héa vi vay hiéu suét chuyén héa
nbi doi khong thé dat den 100%. Tuy nhién, tir
bang 3 nhan thay hiéu suit chuyén héa ndi doi
tinh theo cdc pic chuén khéc nhau s& khdc nhau
va nho nhét khi tinh véi pic chuan -CHj la
99,15% (sai 1éch +5,2% so véi két qua chuin
do) con lai déu 16n hon 100% véi sai 1éch 16n
nhét so véi két qua chudn do 12 +7,5%.

Hiéu sudt chuyén héa ndi doi da khong thé
vuot qui 100% thi hi¢u suit epoxy héa cang
khong thé vuot qua 100%. Nhung trén bang 3
khi st dung pic chuan B-CH,-(C=0)-O- thi hiéu
suat epoxy héa lén t6i 100,67% sai léch toi
+13,2% so v6i két qua chuan do. Sai 1éch it
nhat +3,9% khi sir dung pic chuan -CHa.

D3 chon loc xtic tac tinh theo céc pic chuén
sai léch khong vugt qué +5,3% so véi két qua
chuin do6. Pic chuin -CH; cho ca hiéu suét
epoxy héa va hidu suat chuyén héa nbi doi sai
1éch it nhat so véi két qua chuan do va tuong
ung do chon loc xtc tic ciing ¢6 muc do sai
I¢éch it nhét so véi két qua chuan d6. Nguoc lai,
pic chuin B-CH,-(C=0)-O- cho ca hiéu suit
epoxy héa va hiéu sudt chuyén héa ndi doi c6
d sai l&ch 16n nhét so véi két qua chuan do va
dd chon loc xuc tac ciing cho d¢ sai 1&ch 16n
nhit so v6i két qua chuén do.

Nhu vay, so v6i phuong phap chuén d6 héa
hoc, phuong phép dinh luong bang H-NMR

thong qua viéc xdc dinh s lugng nbi doi hay s6
lugng nhom epoxy trén mot triglyxerit cho do
chinh x4c thap hon so véi phuong phap chudn
d6 héa hoc. Pay ciing c6 thé 1a mot trong
nhirng 1y do ma cdc phuong phap phan tich hi¢n
dai tuy rat phat trién nhung phuong phép truyén
thong - chuan d¢ héa hoc - van hay dugc sir
dung trong phan tich héa hoc.

4. Két luan

Bing viéc thay d6i nhiét do qua trinh
epoxy héa, da xac dinh dugc céc tinh chét nhiét
d6ng hoc ctia phan tmg voi hang s6 tbc do phan
tmg k thay dbi tir 0,45.10% L.mol’.s" t6i
1,16.10% L.mol".s™, ning lugng hoat héa cua
phan tng E, 1a 44,26KJ.mol". Gi4 tri entanpy
hoat héa AH dwong cho thay day 1a phan tmng
tda nhiét nhung nang lugng hoat hda tu do AF
cling duong nén s& ton tai mot nhiét d6 ma tai
d6 qué trinh epoxy dat hiéu qua nhét. Cac két
qua thuc nghiém da chi ra 60°C la nhiét d6 phu
hop nhit cho qua trinh epoxy hoa dau dau nanh
V0'1 hiéu suét chuyen héa noi doi dat 91%, hiéu
suét epoxy hoéa dat 87,66% va d6 chon loc xic
tac dat 0,96. San pham epoxy héa dau dau nanh
khi d6 c¢6 ham lugng nhom oxiran dat 6,68%.
Phén tich cong hudng tir hat nhan cho thiy ro
su bién ddi cdu tric trong qud trinh epoxy héa
dau d4u nanh thanh dau dau nanh epoxy héa.
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Thermodynamics Study of Epoxidation of Soy Bean Oil Using
Tungstate-based Catalyst

Nguyén Thi Thity, Vii Minh Dirc, Nguyén Thanh Liém

Polymer Centre, Hanoi University of Science and Technology,
1 Pai Co Viét, Hai Ba Trung, Ha Ngi, Viét Nam

Abstract: The kinetics of epoxidation of soybean oil using tungstate-based catalyst was studied. It
was possible to obtain up to 91% of conversion, 8§7.66% of yield and 0.96 of selectivity. The product
of epoxidation carried out at 60°C in 1 hour possesses an oxirane content of 6.68%. The epoxidation
rate constants (k) with different temperatures were in the range of 0.45+1.16x10> L.mol".s" and the
activation energy (E,) was calculated as 44.26 KJ.mol"'. Some thermodynamic parameters such as
enthanpy (AH), entropy (AS), and free energy of activation (AF) were determined. Both the enthalpy
and free energy of activation are positive and the entropy is negative.Moreover, the change of
structure of soy bean oil in epoxidation was also investigated by using nuclear magnetic resonance
(NMR).

Keywords: Metal catalyst, vegetable oil epoxidation, soybean oil, tungsten, kinetics.



