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SUMMARY

This paper presents the results of study the ability of silicagel as suppori-substance of
catalysts in the phenol oxidation reaction. Silicagel have positive effect in the phenol oxidation
reaction If diameter of pore approximately 46 - 70 A. With silicagel as support-substance
Mefacac), have shown very good activity in the phenol conversion 100%. The products were

almost acetic acid.

I- MO DAU

Kha nang cua xidc tic axetyl axetonat kim
loai trong phan tng oxi héa phenol dia duoc
nghién ctu gan day [1]. Bai bdo nay dé cap dén
khd nang su dung silicagen nhu chdt mang xic
tac. Me(acac), duge tam vao silicagen va Iuu lai
trong cac 16 x6p, phan (ng oxi héa dién ra trong
nhiing 16 x6p. Bing cédch ndy xic tic ¢ thé sir
dung nhiéu l4n, phan tng oxi héa xdy ra ¢é
chon lo¢ va sau hon,

Silicagen dugc lua chon dé nghién ciu la
cdc loai ¢6 kich thude 16 x&p khac nhau,

Xic tde duge lua chon dé nghién ctu 1a céc
axetyl axetonat kim loai dong, sit, vanadi vi
coban di duoc khao sat hoat tinh trong phan tng
oxi héa phenol [1].

Muc dich cta nghién ciu 13 tim ra loai
silicagen c6 tinh chat phd hop 1am chdt mang dé
nang cao hoat tinh cia xidc téc, lam xdc tic c6
thé sir dung nhiéu lan, déng thoi tao didu kien
dé phan ing oxi hoéa xay ra triet d€, oxi héa sau
hon, pht hop véi muc dich st dung.

II - THUC NGHIEM

Silicagen duge lya chon dé nghién ciu 1h ba

loal vdi cdc tinh chat thé hién ¢ bang 1.

Bang [ Silicagen va cdc tinh chit

Loai buong Dién tich
ST 0 kinh16 | bé mat,
silicagen xdp, A m?/g
SA 23-32 | 624-715
ST 46-70 | 650 -522
3 SB 104 - 140 | 376- 130

Phan tmg oxi héa phenol dugc tién hanh
trong binh cdu cé cdnh khudy, dat trong thiét bi
diéu nhiét dam bao 60°C. Hén hop phan ung
gém 50 ml phenol 0,5 M, 50 ml H,0, 30%,
lvong xic tic Fe(CH,COCHCOCH,), la 05
mM, hoa tan hoan toan trong dung moi, tAm vao
3 g silicagen mdi loai, sau duge sdy kho &
100°C. Phéan ing thuc hi¢n trong 90 phuit dudi
ap suat khi quyén.

Céc san phdm phan tng dugc phan tich bing
HPLC véi cdc diéu kién chay nhu sau:

Cot Zobax C18 4,6 Id; 150 mm; UV; 254
nm;

Thai gian chay méu 55 phii;
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Hé dung maéi 1a Metanol : H,O (0,1% axit
fomic),

MS: Sir dung Mod APCI (Ion héa héa hoc &
ap sudt khi quyén).

Sau khi phan tich so sanh cdc sic ky do
HPLC, chon loai silicagen phil hgp d€ st dung
1am chét mang trong nhiing khao sat k€ ti€p véi
cac axetyl axetonat kim loai khic nhau.

Cic axetyl axetonat kim loai tdm vio
silicagen la:

Fe(CH,COCHCOCH,), VO(CH,COCHCOCH,),
Co(CH,COCHCOCH,),(H;0),
Cu(CH,COCHCOCH.),

Trong dé Fe(acac),, Cu(acac),, YO(acac), thé
hién hoat tinh t6t trong phan ¢ng oxi héa phenol
theo thtt tu giam dan; Co(acac),.2H,0 chua thé
hién hoat tinh 5t [1].

Silicagen sau tdm xidc tdc duge sit dung
nhiéu 1dn, mdi 14n sdy lai ¢ 100°C.

Diéu kién phan (ng oxi héa céc lan sau
tuong tu nhir ldn ddu. Phan @ng duge thyc hién
trong 90 phit, & diéu kién 4p suat khi quyén.

Céc thanh phdn trong san phdm phan dng
duoc xdc dinh bang sic ky long cao dp véi cdc
diéu kién chay da xac dinh.

111 - KET QUA VA THAO LUAN

1. Xic tic di duge khao sat dic trung bang
cic phuong phép vat Iy hién dai. Phé héng ngoai
cha xic tac axetyl axetonat sat trén chit mang
silicagen dugc thé hién trén hinh 1. Day 4 phiic
kiéu vong cang, ion sat lién két vGi ba ligan la
cac ion axetyl axeton [2].

2. Phan tng oxi héa phenol duge tién hanh
trén xuc tac Fe(acac), tAm vao cac loai silicagen
khéc nhau (bang 1). Thanh phén san phdm phan
ng dugc phan tich bing sic ky long cao ap
duoc thong ké trong bang 2.

Bang 2 cho thay silicagen loai ST di dugc
t8m Fe(acac), tao kha nang oxi hoa phenol sau
hon ca. Phenol duoc chuyén héa hoan toan, san
phdm cia phan Gng chi y&u Ia axit axetic va
mot lugng nho axit maleic, axit acrylic. Trong
hén hop sau phan iing khong con cac chit chira
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Hinh 1: Phé hap thu héng ngoai coa xic tac
Fe(acac),

Vong benzen. Hai loai silicagen con lai cho két
qua kém hon silicagen ST, két qua 1a phan (ng
oxi héa xay ra chua du sau, trong sin phdm cua
SA con cdc hop chdt ¢6 vong benzen la
hydroquinon, quinon va catechol chiém 11%.
Vi SB con quinon, hydroquinon va mot s chat
hitu co cd khoi lugng phan tir 16n chigém 7%.
Nghién cru san phdm phan tmg nhan thdy dién
tich bé mit silicagen khong anh hudng nhiéu
dén hoat tinh cua xdc tdc trong chuyén héa
phenol. SA c6 dién tich bé mat xap si so vdi ST
song lai c¢6 do chuyén hoa phenol kém ST.
Nguge lai, SB ¢6 dién tich bé mat nhod hon ST va
SA nhiéu song lai dat do chuyén héa phenol
kém ST va xdp si SA. Chinh cau tric 16 xop va
kich thudc dudmg kinh 16 x6p c6 anh huéng
quan trong hon dén do chuyén hoéa va d§ chon
loc san phidm chuyén héa. Kich thuéc dudng
kinh 16 x&p clia SA 14 23 dén 32 A nhé hon kich
thudc phan tir chat tham gia phan (ng oxi héa
do dé xdc tac khé vdo trong 16 x3p cia chat
mang SA ma chi & trén bé mat chat mang din
dén doé chuyén héa phenol kém, kich thudc 6
X6p ciia SB 14 104 - 140 A lai 16n, din dén kha
nang thiéu chon loc san phdm tao thanh, do vay
¢o nhiéu phan tir hitu co mach dai, kich thuéc
I6n duge tao ra. Do dé ST duge lira chon dé tdm
cdc loai Me(acac), khdc nhau, sir dung lam xuc
tic trong qud trinh khao st ti€p. Két qua cia
oxi héa phenot bing Fe(acac),/ST 14n dau dugc
st dung nhu Fe(acac),/ST1 dé so sdnh véi cac
két qua khao sat & phin 3.



Bdng 2: Thanh phdn sdn phidm cta phan iting oxi héa phenol uén Fe(acac),
vdi cdc chdt mang 13 silicagen

Ti 1é cdc chét trong hdn hgp sau phan tng
ai ) ) - i
silIi::(::gen H:ol(,)l‘ l th;ml’ ai&eﬁi, mgl):itc, a(;?)}'(lli[c, cll-lu);g:){rjl, Qui;non, POlg/me’
(4 (7] % % % % () (e]
SA 39 0 44 0 6 6 5 0
ST 79 0 19.5 0.5 0 0 0
| SB 93 0 0 0 0 3 1 | 3

3. Sir dung Fe(acac),/ST lap lai bén lan oxi
noa phenol vdi cdc diéu kién nhu lan dau. Céc
sin pham dugc dua phan tich bang HPLC, Sic
ky dO cia san phdm l4n thit tu duoc thé hién &
hinh 2.

Thanh phan sian phim gom:
H.O, du: 75,0%
Axit axetic: 18,5%
Axit maleic: 2,2%
Axit acrylic: 2,8%

Axit malonic = 1,5%
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Hinh 2: Sic k¥ d6 HPLC san pham phan dng oxi
hda phenol trén xiic tic Fe(acac), tam trong ST
sr dung & lan lap tha 4 (ky hiéu Fe(acac),/ST4)

Keét qua cho thay xdc tdc Fe(acac), /ST4 van
thé hién hoat tinh t5t. San phdm cUa phan img
oxi héa tuong déi déng nhat, gdm axit axetic [a
chi yéu v mot s6 loai axit hitu co khac chiém
lugng nhé. So sdanh véi két qua khi xde tdc duge

sit dung lan dau Fe(acac)/ST1 (dad trinh bay
trong phan 2, bang 2) nhan thdy trong cac hén
hop san phidm phan tng khi ding Fe(acac),/ST
ciing khong con phenol, khéng con cac hop chat
hitu co ¢6 vong thom, sén phm chi 13 mot s&
loai axit hilu co.

4, ST duge st dung ldm chit mang dé t4m
Cu(acac), vad VO(acac),. Phan ting oxi héa dugc
tap lai 4 14n trén xic tdc. San phdm cta phan
tmg oxi héa duge phan tich bing HPLC. Thanh
phédn san phdm phan Ung trén cdc xdc tdc & lan
thit nhat va 1an thi 4 dugc thé hién trén bang 3.

Sin phdm phdn \ing oxi héa phenol trén
nhimg xdc tic nady dat d0 chuyén héa cao,
chuyén héa hoan toan phenol. Cu(acac),/ST4 thé
hién hoat tinh kém hon VOi{acac),/ST4 do trong
san pham phan (ng cdn nhiéu chdt hon.
VO(acac), néu dung truc tiép ¢d hoat tinh thap
hon Cu(acac), [1}, song néu tdm vio chdt mang
ST lai cho d6 chuyén héa cao hon va sau hon,

Nhan thdy VO(acac), khong tan trong hon
hop phin tng khién phan ting khé xay ra hoan
toan khién do chuyén hda phenol kém [1]. Van
dé nay duogc gidi quyét khi VO(acac), hoa tan
hoan toan trong dung moi thich hgp, duge tam
vao ST. Khi dat ST ¢é tdm xidc tac dugc dat
trong dung dich. phan ing quan sat thay xay ra
manh liét hon khéng chi trén bé mat ma ca trong
toan dung dich. |

Trong thanh phéin sin phdm phan tng oxi
héa trén Cu(acac),/ST vad VO(acac),/ST cung
khong con phenol, san phim wong ddi dong
nhat, chi gém mét s6 axit hitu co: axit axetic,
axit maleic, axit acrylic, axit malonic.

5. Co(acac),.2H,0 la xiic tac khéng thé hién
hoat tinh t6t trong phan tng oxi héa phenol néu
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duge ding & dang tryc tiép [1]. ST duge sirdung  héa phenol trén xdc tic Co(acac),. 2H,0/ST ¢
dé tam Co(acac),.2H,0. K& qua phdn dng oxi  cdc lan thd nhét va thy o the hién trén bang 4.

Bdng 3: Thanh phédn san phdm ciia phan tmg oxi hda phenol trén
céc xuc tac Cufacac),/ST va VO(acac),/ST

Ti 1é cdc chit trong hdn hgp sau phén tng
Loai xtc tdc | H,0,. | Phenol, Ax'{t AxiF AXi_‘ A Xit. Quinen, | Polyme,

2/ > axetic, | maleic | acrylic, | malenic, o ’ 4

o % % % % % o ¢

Cu(acac), /ST1 |} 82,0 0 12 4.0 2 0 0 0
Cu(acac), /ST4 | 80.4 0 6,9 45 6.2 2 0 0
VO(acac),/ST1 | 83,5 0 11 2.5 0 1,38 0 0
VO(acac),/ST4 | 94,0 0 0 5.4 0 0,60 0 0

Bdng 4: Thanh phén san phdm cua phén tng oxi hda phenol trén Co(acac), 2H,0
diing & dang truc tiép v tdm qua chat mang silicagen

Ti ¢ cac chat trong hén hop sau phan dng
C o Axit | Axit Axit Axit .
Loal xdc tdc HZOZ, thnol, axetic, | maleic, | 2crylic, | malonic, Hydro:lumon, PO]Z/me’
o T o, 9 o % o o
C 2H,0
olacac)- 2O sl s | s | 2 13 | 07 29 16
truc ti€p
Cofacac),.2H,O/ST1 | 80,4 0 12 4.5 3.1 0 0 0
LCo(acac)3.2H20/ST4 90,5 0 7.5 1.5 0,5 0 0 0
Theo két qua khao sdt xdc tdc  true ti€p cho hiéu qua kém. Khi duge hoa tan

Co(acac),.2H,0 dung & dang truc tiép khéng thé
hién hoat tinh t6t, phenol khong duge chuyén
héa hoan toan (con trén 41%), déng thdi trong
hén hop sau phan Gng con rit nhiéu cdc chat. St
dung ST dé 1am Co(acac),.2H,0 mang lai két
qua thii vi: phenol duge chuyén héa hoin toan,
khong con vdng benzen, san pham ddng nhat, c6
do chon loc cao. Axit axetic 1a san phdm chi
dao. Lugng sin phdm phu la cdc axit hilu co
khéc chiém lugng nho. Nhir vay 6 thé phan 16n
phenol da duge chuyén héa thanh CO, va H,0.
Sau 4 14n sir dung xdc tac van cho k&l qui nhu
lan 1.

Pidu nay c¢6 thé giai thich do
Co(acac),.2H,0O vo6n khong tan trong hén hop
phan ing, chi ton tai trén bé mat gay khé khan
cho su ti€p xuc nén khi sir dung xic tic & dang
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trong dung moi, 14m vao silicagen, phan tir cia
chat xic tdc ndm lot sau trong céic 16 x8p voi
kich thudc thich hgp, phan ing duge tién hanh
trong cdc 16 x0p vdi kich thude xic dinh xdy ra
¢6 dé chon loc cao, tao san phdm déng nhit.

So sdnh véi xidc tdc hé Fenton va xidc tac Fe-
ZSMS5 nhan thiy cdc xde tic trén tao nhiéu san
phdm phuy Ia hydroquinon, catechol, quinon va
nhiéu axit hiru co khdc, dac biét phenol van
chua dugc chuyén héa hét [4]. Phan ing trén hai
loai xiic tdc nay dat do chuyén hoa khong cao va
khong sau bang Me(acac),/ST.

Nhu vay c6 thé di dén nhan xét 12 silicagen
la chat mang t6t. Chinh nhitng & x8p vdi kich
thude phlt hgp tao diéu kién cho qué trinh oxi
hoa dién ra tir tir va 6n dinh trong su6t thoi gian



ti€n hanh phan ng vé&i do chuyén héa phenol
cao. ST mang lai cho nhiing xic tdc Me(acac),
vén khong thé hién hoat tinh cao khi sir dung
truc 1i€p cling tr¢s thanh xuc tac cé hoat tinh o1,

IV -KET LUAN

- Silicagen duge lua chon lam chat mang
xiic tac axetyl axetonat kKim loai ¢é kich thudc 16
x6p 12 tir 46 dén 70 A phu hop nhét.

- Xdc tic Me(acac),/ST ¢6 thé sir dung nhiéu
lan dam béo hoat tinh tot.

- Cac xidc tdc VO(acac),, Cofacac),.(H,0),
hoat tinh khéng cao khi sir dung ¢ dang truc tiép
nhung VO{acac),/ST vd Cofacac),.(H,0),/ST
(xlc tac tdm vao chdt mang 1a silicagen) lai thé
hién hoat tinh cao, oxi héa hoan toan phenol.

- Sir dung silicagen lam chdt mang c6 thé ¢6
¥ nghia thuc 1€ trong xir 1Y ngudn nude thai bi 6
nhiém hop chét hitu co chira vong benzen, 1am

sach méi trudng.
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