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Tém tit: Bén canh mudi wonfram, xuc tac trén co s& kim loai con ¢6 cac thanh phén déng xuc tac
nhu axit vO co, tac nhan chuyén pha. Trong d6, tac nhan chuyén pha tao diéu kién cho su di
chuyén cuia xtic tic tir pha nay t6i pha khac noi dién ra phan tmg. Axit thuc ddy sy hinh thanh phuc
gitra kim loai va hydro peroxit. Phu thudc vao d6 pH cua mdi truong, phirc hinh thanh c6 thé 1a
PW-4, PW-3 hoic PW-2. Anh huéng ctia ham luong mudi wonfram ciing nhu tac nhin chuyen
pha dén qua trinh epoxy hoa dugc nghién ctru bang viée xac dinh ham lugng oxy-oxiran va chi s6
i6t ciia san pham. Ham lugng axit ctng duoc nghién ctru thong qua anh huéng cua pH méi trudng
phan tng t61 qua trinh epoxy hoa. Két qua chi ra rang, khi ti 1¢ mol gitra lién két doi cua dau Vi
mudi wonfram, mudi amoni va axit phétphoric 1a 1/0,15/0,00413/0,045 thi phan ung c6 hiéu suét
epoxy hoda cao nhét dat 87,66% véi do chuyen hoa ndi do6i dat 91% va do6 chon loc xuc tac dat 0,96
va san phim epoxy hoa khi d6 ¢6 ham luong oxy-oxiran dat 6,68%.

Tir khéa: Xuc tac kim loai, epoxy hoa dau thuc vat, dau dau nanh, wonfram.

1. Mé dau

Epoxy c6 ngudn gdc tir ddu mo vdi céc tinh
chat uu viét cia minh da va dang dugc sir dung
rit rong rdi trong nhiéu linh vuc Gng dung
nhung nhuoc diém 16n nhét 1a phé thai cua
ching lai khong thé ty phan hay trong méi
truong. Thém vao d6, ngudn nhién liéu hoa
thach trong d6 c¢6 diu mo dugc bao dong dang
di vao giai doan can kiét. Vi vay, nhya epoxy
c6 ngudn goc tai tao va co thé ty phan hiy nhur
nhwa tir ddu thio moc epoxy hoa di va dang
dugc nghién ctru ciing nhu tng dung rt nhiéu
dic biét & cac nudc tién tién trén thé gioi [1].
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O Viét Nam epoxy hoa dau thyc vat clng
da dugc nghién ctu bang phuong phap truyén
théng tir rat lau nhung epoxy hoa bang xc tac
trén co s6 kim loai wonfram mai dugc Trung
tam Polyme Pai hoc Bach khoa Ha Noi bét dau
nghién cru vao nam 2015. Cong trinh nghién
clru [2] da gidi thiéu két qua nghién ciru bude
dau vé phan ung epoxy héa dau dau nanh su
dung xuc tac trén co s@ mubi Na,WO, va da
cho thy nhirng wu diém cua h¢ xtic tac ndy nhu
thoi gian phan ung rat ngin, giam thiéu cac
phan tng phu, hi¢u suét epoxy hoa cao va san
phim epoxy héa co chi sb OXy-oOXiran cao.
Trong cong trinh niy tac gia tiép tuc tién hanh
nghién ctru anh hudng ciia cac thanh phan trong
hé xuc tac trén co s¢ mubi Na,WO, dén qua
trinh epoxy hoa dau d4u nanh.
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Phan Umng epoxy hoda xuc tac trén co soO
mudi wonfram gdm hai giai doan véi giai doan
mot 1a sy hinh thanh phac peroxo [3]. Tuy theo
d6 pH cua moi truong ma hinh thanh cac dang
khac nhau cua phirc peroxo. Theo cac nha khoa
hoc Venturello, Ishii, Dunncan va Gresley thi
ton tai ba dang phirc peroxo: PW-4 ([PO,{WO
(Oa}al"), PW-3 ([POL{WO(O2)r} {WO(O,)
(H0)}1) va PW-2 ([HP04§WQ(02)2}2]2_)-
Hoat tinh ctia cac phirc dugc sap xép theo thu
tu PW-4>PW-3 >PW-2 [4].

Giai doan hai cua qua trinh epoxy hoa la su
hinh thanh vong epoxy nh¢ phan tmg be gay
nbi doi bang hop chit phic peroxo ai luc dién
ttr. Phan tmg nay dién ra trong pha hitu co, tuy
nhién phiic peroxo lai dugc hinh thanh trong
pha nuéc [3]. Day chinh 1a vin d& dbi voi hé
xUc tac tac nay. Venturello va cac cong sy da
tao ra budc dot pha 16n khi bo sung thém tic
nhan chuyén pha vao hé xuc tic [4]. Cac tac
nhan chuyén pha thuong 1a cac mubi ammoni,
mudi phdtphat, ete vong (crown ete), cryptand
va polyetylen glycol..., ching cé tac dung tao
diéu kién cho sy di chuyén cua xuc tac tor mot
pha vao trong pha khic noi dién ra phan ting [5, 6].

2. Phwong phap nghién ciru

2.1. Nguyén liéu

Déau dau nanh Viét Nam c6 chi sd 6t 131
cgly/g. Mubdi Na,WO, ctia Merck (btrc). H;PO,
85% Viét Nam). Thudc thir Wijs cia Merck
(btc). Axit bromic 33% cua Sigma-Aldrich
(My). Hydro peroxit 30% cua Xilong (Trung
Qudc), mudi amoni QX (Q" 13 cation amoni béc
4) cua Tokyo Chemical industry Co., LTD
(Nhat) va mot sé hoa chét khac.

2.2. Phwong phap nghién citu

Chi s iot xac dinh theo tiéu chuan ASTM
D5768-02: mau hoa tan trong dung mdi c6 mit
dung dich Wijs va duoc chuin do bang dung
dich Na,S,0; 0,IN. Ham lugng oxy-oxiran
hodc ham luong epoxy xac dinh theo tiéu chuén
ASTM D1652: mau duoc hoa tan trong dung
mdi va duge chuin truc tiép bang dung dich

HBr 0,IN. P6 pH xé4c dinh trén pHep Tester”
cua hang Hanna instruments (M¥).

2.3. Tong hop dau ddu nanh epoxy héa

Thiét bi phan ing gém binh cau 4 ¢6, sinh
han, phéu nho giot, hé théng khuéy tron, hé
théng gia nhiét, nhiét ké. Dau dau nanh va xuc
tac duogc cho vao binh phan tng, chat 6xy hoa
duge nho giot vao binh phan Gmg. H¢ phan Gng
dugc néng t6i nhi¢t d6 phan tng. San phim
phan tmg duoc chiét tach, rira va say kho.

3. Két qua va thio luin

3.1. Thanh phan cdc axit béo cia dau ddu nanh

Thanh phin cac axit béo cia dau dau nanh
(DBN) dugc phan tich bang phuong phap
GCMS, két qua phan tich duoc trinh bay trén
sdc ki dd hinh 1 va bang 1.
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Hinh 1. Sic ky d6 GCMS.

Bang 1. Thanh phén axit béo ciia dau dau nanh

Axit béo Tén khoa hoc Ham luong %
16:0 Axit palmitic 11,32

18:1 (n-9) Axit oleic 28,98

18:2 (n-6) Axit linoleic 52,94

18:3 (n-3) Axit linolenic 1,16

18:0 Axit stearic 491

20:0 Axit arachidic 0,32

22:0 Axit behenic 0,36

Tir bang 1 nhén théy, trong thanh phan dau
co6 chira 83,08% cac axit béo khong no, cac axit
béo no chiém 16,92%. Trong cac axit béo
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khéng no, axit chira 3 nbi doi chiém ty 1€ khong
dang ke (1,16%), axit chira 2 ndi doi c6 ham
lugong gan gap do1 so voi axit chia 1 nbi doi.
Thanh phan khong no cha yéu ctia DDN 1a axit
linoleic, chiém 52,94%.

3.2 Anh huong cia ham lwong muoi Na,;WO,
den qua trinh epoxy hoa dau dau nanh

Tién hanh cac phan ng epoxy hoa dau dau
nanh & 60°C vdi ti 16 nbi d6i (BD) va chat oxy
héa H,0, ¢b dinh 1/2, con mudi wonfram thay
ddi tir BD/Na,WO, = 1/0,09 + 1/0,17 trong khi
cac chat ddng xuc tic dwoc gitt c¢d dinh
(Na,WO,/QX = 1/0,0325, Na,WO,H;PO, =
1/0,3). Mau dugc lay ra theo thoi gian, sau khi
rira va sdy kho thu duoc san pham dau d4u nanh
epoxy hoa DDN-E. Tién hanh chuin d6 ham
lwong oxy-oxiran theo tiéu chudn ASTM. Két
qua phan tich trinh bay trén hinh 2.
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Hinh 2. Anh huéng cta ham luong Na,WO, dén
ham lugng oxy-oxiran.

Tu hinh 2 nhan the‘iy, voi ham luong
Na,WO, 1a 1/0,09, ham lugng oxy-oxiran tang
manh t61 3 gio phan tng sau do6 muc do ting
giam dan néu tiép tuc kéo dai thoi gian phan
ung. V6i ham luong Na,WO, tr 1/0,11+1/0,13
ham luong oxy-oxiran ting manh trong gid dau
tién cua phan ung va do ting giam dan néu kéo
dai phan Gng toi 3 gid va hau nhu khéng ting
néu phan tng tiép tuc dugc kéo dai dén 5 gio.

Khi ham luong Na,WO, 16n
(1/0,15+1/0,17), ham lugng oxy-oxiran ting rat
manh ngay trong gio diu phan mg va ting
khong dang ké néu tiép tuc kéo dai thoi gian
phan tng. Sau 1 gid phan ing, ham luong oxy-

oxiran voi ti 18 BD/Na,WO, 1/0,15 va 1/0,17
dat gan nhu bang nhau (6,27% va 6,31%).

Céc san phim DDN-E theo thoi gian ngoai
viéc xac dinh ham lugng oxy-oxiran hinh thanh
con duoc xac dinh ca luong ndi doi con lai
thong qua chuin do chi sb i6t cua san phim. Tur
chi s6 i6t thuc nghiém (Clpy) va chi sb i6t ban
dau (CI.7) cia DDN dé dang tinh dugc hiéu
suat chuyén héa nbi doi (I) theo cong thire (1).
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Ham lugng oxy-oxiran ly thuyet (Or7) cling
dugc tinh tir chi sé i6t ban dau cia DDN theo
cong thuc (2) [7]. Trong d6 A; va Ao lan luot 1a
khéi lwong nguyén tir cta i6t va Oxi. Tir ham
luong oxy-oxiran thuc nghiém va ham luong
oxy-oxiran 1y thuyét tinh duoc hi¢u suét epoxy
hoa (E) theo cong thuc (3). Ti 50 gitta hi¢u suét
epoxy hoa va hiéu suat chuyén hoa ndi doi (E/T)
cho phép tinh d6 chon loc xuc tac [8]. Nhu vay,
dd chon loc xuc tac 1on nhat bé'lng 1. Két qua
tinh toan hiéu sudt chuyén hoa ndi doi va do
chon loc xtic tac trinh bay trén hinh 3.
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Hinh 3. Anh hudng ctia ham lugng Na, WO, dén
hi€u suat chuyén hoéa no6i d6i, d6 chon loc xtc tac.
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Tir hinh 3 nhan thdy véi ham luong mubi
wonfram nho (BD/Na,WO, = 1/0,09) hi¢u suét
chuyén hoa ndi déi ting manh theo thoi gian tir
59,4% (lac 1 gio) toi 88,41% (lic 5 gio phan
ng). Ham lugng mudi wonfram ting, hi¢u suét
chuyén hoa nbi doi ting manh t61 1 gid phan
mg sau d6 do tang giam dan néu tiép tuc kéo
dai thoi gian phan Gng téi 5 gio. Khi ham luong
mubdi wonfram da 1on (BD/Na,WO, tir
1/0,15+1/0,17), hau nhu khéng c6 su chénh
léch hiéu sudt chuyén hoa ndi doi trong quéa
trinh phan tng. Tai 1 gio phan mg d6 chuyén
hoa nbi doi véi ti 16 BD/Na,WO, 1/0,15 va
1/0,17 14n luot 1 90,31% va 90,39%.

Ciing tir hinh 3 nhan thiy tai 1 gio' va 5 gio
phan mg do chon loc xtc tic déu giam cing
véi sy ting ham lugng mudi wonfram va do
chon loc xtic tic hdu nhu khong thay ddi khi
ham lwong mudi wonfram du 16n
(BD/Na,W0,=1/0,15+1/0,17). V6i moi ham
luong mudi wonfram, do chon loc xtc tac déu
giam theo thoi gian phan Ung nhu voi ti 1€
BD/Na,W0O,=1/0,09 36 chon loc xuc tac giam
tr 0,98 xubng 0,93 con voi ti 18
BD/Na,W0,=1/0,17 d6 chon loc xtic tac giam
tir 0,91 xudng 0,87.

Nhu vay, tir hinh 2 va hinh 3 nhan thdy véi
ham luong mudi wonfram the‘ip mac du hiéu
suét chuyén hoa ndi d6i chua that cao nhung d6
chon loc xuc tac rit cao (0,98) nén hau nhu
nhing ndi d6i bi bé gy déu dwoc chuyén thanh
nhoém epoxy. V&i ham lugng mudi wonfram du
16n, hidu sudt chuyén hoa nbi doi rat cao (90 +
96%) nhung do chon loc xuc tac lai the‘ip hon
nén trong nhiing lién két doi bi bé gay thi s& c6
mot s6 khong duge chuyén thanh nhom epoxy
c6 nghia phan tng phu s& nhidu hon. Tuy
nhién, v4i d6 chon loc xUc tdc van ¢ mirc
0,87 = 0,91 nén hiéu suat epoxy héa van cao
82,31% (1 gio) va 83,93% (5 gio) voi ham
luong mudi wonfram BD/Na,WO, = 1/0,15.
Lya chon ti 1¢ BD/Na,WO,=1/0,15 cho nhitng
nghién ciru tiép theo.

3.3. Anh huong ciia chat xiic tic chuyén pha
QX den qua trinh epoxy hoa dau ddu nanh

Tién hanh cic phan tmg epoxy hoa dau dau
nanh ¢ 60°C voi ti 1@ BD/H,0,=1/2,
BD/N32WO4: 1/0,15, Na2W04/H3PO4=1/0,3.
Chat xtc tac chuyén pha Na,WO,/QX thay dbi
tr 1/0,0225 +1/0,0425. Mau dugc léy ra theo
thoi gian, sau khi tach, rira va séy kho thu duoc
san pham DDN-E.

Tién hanh phén tich ham lwong oxy-oxiran
va chi s6 i0t ctia cac miu dau dau nanh epoxy
héa DDN-E d tir d6 tinh hiéu suat ctia phan
mg va d6 chon loc xtc tac. Két qua phan tich
trinh bay trén hinh 4 va hinh 5.
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Hinh 4. Anh hudng ciia ham lwong QX dén
ham luong oxy-oxiran.

Ttr hinh 4 nhan thiy v6i ham lugng QX nho
(1/0,0225 va 1/0,0275), ham lugng oxy-oxiran
tang manh ngay trong gid d4u phan tng va ting
khong dang ké néu tiép tuc kéo dai thoi gian
phan tng. Sau 1 gid, ham luong oxy-oxiran dat
duogc véi ty 16 1/0,0225 va 1/0,0275 1an luot 1a
6,56% va 6,68%.

Vé6i ham luong QX 16n hon (1/0,0325),
ham lugng oxy-oxiran ciing tang manh trong
gio dau phan tmg va ting khong dang ké néu
tiép tuc kéo dai thoi gian phan tng. Tuy nhién,
ham Iugng oxy-oxiran dat dugc (6,27% tai 1
gio va 6,40% tai 5 gid) thap hon so véi cac ty 18
1/0,0225 va 1/0,0275. Khi ham luwong QX 16n
(1/0,0375 va 1/0,0425), ham lugng oxy-oxiran
tang manh trong 3 gio dau va d¢ ting giam néu
kéo dai thoi gian phan ung.
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Hinh 5. Ar}h huong cta ham lugng QX dén hiéu suét
chuyén hda no6i doi va dé chon loc xuc tac.

Tir hinh 5 nhan théy, tai 1 gio phan tng véi
ham lwong mudi QX tir 1/0,0225+1/0,0325, hau
nhu khéng cé su khac biét v& hiéu suét chuyén
hoa nbi doi trong khi ham lwong oxy-oxiran lai
tang khi ham lwong mudi QX tiang tir 1/0,0225
dén 1/0,0275, sau @6 lai giam néu ham luong
mudi QX tiép tuc ting ti 1/0,0325 (hinh 4).
Két qua dua t6i 1a d6 chon loc xtc tac voi ham
lwong QX 1/0,0275 dat cao nhit (0,96) va giam
Xuéng 0,94 vo6i ham lugng QX 1/0,0225 va
0,91 v6i ham luong QX 1/0,0325. Cac ham
luong mudi QX tir 1/0325, 1/0,0375 va
1/0,0425 cho xuc tac c6 d6 chon loc gan nhu
nhau. Diéu nay c6 nghia ham luong mudi QX
1/0,0275 c6 kha ning han ché phan ung phu
t6t nhat.

Tai thoi diém 5 gid phan Gng, ham lugng
mudi QX 1/0,0325 va 1/0,0425 cho hiéu suit
chuyén hoéa nbi d6i 16n hon trong khi hiéu
suit chuyén hoa ndi déi voi cac ham luong
mudi QX 1/0,0225, 1/0,0275 va 1/0,0375 dat
gﬁn nhu nhau. O thoi diém nay d¢ chon loc
xtic tdc véi ham lugng QX 1/0,0275 van dat
gia tri 16n nhat.

Thoi gian phan Ung kéo dai tr 1 gio téi 5
gid, hiéu suat chuyén hoa ndi doi ting khong
dang ké v6i ham lwong QX nho
(1/0, 0225+ 1/0 ,0275) nhung su chénh 1éch
hiéu sudt chuyén héa cua phan ung tai ha1
thoi diém nay ting ro rét khi ham luong mudi
QX 16n hon.

Nhu vdy ham lwong mubi amoni
(Na,WO4/QX) 1a 1/0,0275 c6 dd chon loc xuc
tac cao nhat va san pharn c6 ham lugng oxy-
oxiran cling dat cao nhat. Vi vay chon ham
lvong mubi amoni 1/0,0275 cho nghién ciu
tiép theo.

3.4. Anh huong cua ham lwong H;PO, dén qud
trinh epoxy hoa dau dau nanh

Mubi wonfram Na,WO, cing chit 6xy hoa
H,0, trong moi truong axit H;PO4 s€ tao thanh
phtc peroxo. Tuy theo do pH cia moi truong
ma hinh thanh céc dang khéac nhau cia phuc
peroxo (PW-4, PW-3, PW-2). Cac phirc nay cé
hoat tinh khac nhau [4] nén kha nang xuc tac
cho qua trinh bé gy lién két doi dé hinh thanh
vong epoxy ciing khac nhau. D& danh gia duoc
anh hudéng cia ham luong H;PO, dén qua trinh
epoxy héa dau dau nanh tién hanh chuin bi cac
modi trudng phan ung epoxy vdai ti 1¢ BD/H,0,=
1/2, BD/N32WO4 = 1/0,15 va N32WO4/QX =
1/0,0275, con chat dong xuc tic H;PO,
(Na,WO,/H;PO,) thay ddi tir 1/0,15 t6i 1/0,4.
Tién hanh x4c dinh d6 pH cua mdi truong phan
mg bang may do pH. Két qua phén tich trinh
bay trén bang 2.

Bang 2. Anh hudng ciia ham luong H;PO, dén
dd pH cua moi truong phan ung

Na,WO,/ 1/0,15 1/0,20 1/0.25 1/0,30 1/0,35 1/0,40
H,PO,
pH 5 12 1,0 09 08 07

Tir bang 2 nhan thy, ciing voi sy ting ham
luong H;PO,, do pH cua moi truong phan tng
giam tir 1,5 xubng 0,7. Tién hanh epoxy hoa
d4u d4u nanh vé6i cac moi truong pH khac nhau
& 60°C. San pham duoc ldy theo timg khoang
thoi gian, sau khi rira sach, séy khé tién hanh
chudn d6 ham luong oxy-oxiran va chi sb i6t.
Két qua phan tich trinh bay trén hinh 6 va hinh 7.

Khi mdi truong c6 pH bang 1,5, ham luong
OXy-oxiran cua san pham ting dan tir 2,08%
dén 5,51% cung voi thoi gian phan tmg. V&i pH
moi trudng bang 1,2, ham luong oxy-oxiran
tang manh tdi 3 gio phan ung, sau do ting cham
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Hinh 6. Anh hudng ctia pH moi trudng dén ham
luong oxy-oxiran.

néu tiép tuc kéo dai thoi gian phan tmg toi 5
gio. Khi méi truong phan ung cdé pH trong
khoang 1+0,9, ham lugng oxy-oxiran ting rat
manh ngay trong gid ddu phan tng sau d6 ting
rit cham (v6i pH=1) va hiu nhu khong ting
(v6i pH=0,9) néu tiép tuc kéo dai thoi gian
phéan Gng.

V61 moi truong ¢6 pH nho (0,8), ham lugng
oxy-oxiran voi cac san pham liic 0,5 gio va 1
gior rat nho (1,82%) nhung chung ting rat manh
khi thoi gian phan ung kéo dai toi 3 gio
(5,93%) va hau nhur khong tang néu tiép tuc kéo
dai t61 5 gio. Nhung néu pH cua moi truong
nhé hon nira (0,7) thi ham lugng oxy-oxiran
clia san pham ting rat chdm theo thoi gian phan
ng tir 1,78% (lac 1 gid) dén 4,34% (luc 5 gio).

Nhu vay, voi moi thoi gian phdn rng, moi
truong ¢c6 pH = 9 cho hi¢u qua epoxy hoa cao
nhat nén thich hop cho phan tng epoxy hoa dau
dau nanh.

Hinh 7 cho thdy hiéu sut chuyén hoa nbi
doi tai 1 gio phan ung tang tir 33,56% t61 91%
cung véi sy giam pH cua m01 trudong tor 1,5
xuong 0,9. Tuy nhlen néu tiép tuc giam pH
xuo6ng 0,8 thi hi¢u sudt chuyén hoa ndi d6i giam
rat manh xubng 28,11% va thay d6i khong
nhiéu néu pH giam tiép xubng 0,7.

Tai 5 gio phan ung, hiéu suit chuyén hoa
nbi doi khong thay d6i nhiéu (khoang 94,24 -+
92,9%) trong khoang pH =1,2+0,9 nhung sé&
giam manh néu pH tlep tuc giam xuong
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Hinh 7. Anh hudéng ctia pH méi trudng dén hi¢u suat
chuyén hda noi doi va dg chon loc xuc tac.

Theo thoi gian phan tng, moi trudng co
pH=0,9 hiéu suat chuyen hoa ndi ddi ting rat
manh ngay trong gid dau phan tng (91%) va
tang khong dang ké néu tiép tuc kéo dai thoi
gian phan tng t&i 5 gid (92,9%). Nguoc lai, voi
moi truong c¢6 pH 16n hon hodc nho hon 0,9 thi
hidu sudt chuyén hoéa ndi doi ting dan theo 5
gi0 phan ung.

Ciing tir hinh 7 nhan théy, do chon loc xtc
tac Iic 1 gid phan tng hiu nhu khong bi anh
hudng boi @6 pH cua moi trudong va dat gia tri
khoang 0,96. Tuy nhién, & thoi diém 5 gio phan
ung da co su khéc biét vé do chon loc xuc tac
trong cac moi truong pH khac nhau. B§ chon
loc xtc tac tang tir 0,89 toi 0,96 khi pH cia moi
truong giam tur 1,5 xuéng 0,9 va do chon loc
xuc tac s& giam xuéng 0,94 néu pH cua moi
truong tiép tuc giam.

Nhu vay, moi truong c6 pH bang 0,9 hay
ham luwong Na,WO,/H;PO, = 1/0,3 cho ca hi¢u
suét chuyén héa ndi d6i va do chon loc xtc tac
dat cao nhét l1an luot 1a 91% va 0,963 (lic 1
gi0). Voi do chon loc xtc tac va hiéu sut
chuyén hoa nbi d6i nay thi hiéu suit epoxy hoa
dat 87,66%.

4. Két luan

Tur két qua nghién ciu vé anh hudng cua
cac thanh phan trong h¢ xic tac trén co s¢ mu01
wonfram cho thdy ngoai ham Ilugng mudi
wonfram thi ham lugng cac chat dong xuc tac
nhu mudi amoni, axit H;PO, cling anh hudng
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Effect of Components in Tungsten based Catalyst System on
the Epoxidation Reaction of Soybean Oil

Nguyen Thi Thuy, Vu Minh Duc, Phan Ngoc Quy
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Abstract: Beside sodium tungstate dihydrate, metal-based catalyst consists of co-catalysts such as
inorganic acid (phosphoric acid), phase-transfer agent. In which, phase-transfer agent facilitates the
movement of catalyst from one phase to another where the reaction takes place. Acid supports the
formation of complex between metal and hydrogen peroxide. Depend on the pH of reaction medium, it
can form complex of PW-4 or PW-3, or PW-2. The effects of the sodium tungstate dihydrate as well
as phase-transfer agent concentration on the epoxidation process were investigated by determining the
oxirane oxygen content and iodine value of the obtained products. The acid content was also studied
through the influence of the pH of reaction environment to the epoxidation process. The results
showed that when the mole ratio between double bond and sodium tungstate dehydrate and salt of
ammonium, and phosphoric acid was 1/0.15/0.00413/0.045, the reaction had the best capability of
epoxidation with the yield of 87.66%, the conversion of 91%, the selectivity of 0.96 and the
epoxidized oil possessed 6.68% in the oxirane oxygen content.
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