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SUMMARY

In this work the effect of solvent and N-hydroxyphtalimide (NHPI) on the cobalt leaching and
on the activity and the stability of silica based cobalt (Il) interphase catalyst for aerobic oxidation
of sec-phenethyl alcohol (a-methylbenzyl alcohol) was investigated. The solvents that were used
in this work are CH;CN and CH;COOC,Hs. It has been found that under similar reaction
conditions, with CH;CN as solvent, the system consisting NHPI combined with Co/SBA-15 lead a
sec-phenethyl alcohol conversion of 36.4% after 9 h of reaction while in the presence of
CH;COOC,H; as solvent, the sec-phenethyl alcohol was completely converted after just 5 h of
reaction. Recycling experiments indicates that in CH;CN, activity of catalyst recycling decreased
significantly in fist recycle. On the other hand, in CH;COOC,Hs as solvent, no loss of the
catalytic activity was observed after at least 2 catalytic cycles of the phenethyalcohol oxidation.
In the presence of both NHPI and sec-phenethyl alcohol in CH;CN, the quantity of Co leached is
very high. On the contrary, in CH;COOC,Hs, the leaching of Co is neglisible in any cases.

- MG PAU

Phan ting oxi hod cuia cdc ancol thanh céc
hop chat cacbonyl tuong tng 1a mot trong cac
chuyén hod thong dung va quan trong trong
tong hop hitu co [1 - 3]. Méi day, NHPI (N-
hydroxyphtalimide) da dugc ghi nhan 1a chat
xuc tdc ¢6 gid tri d6i v6i phan ting oxi hod bang
oxi khong khi cdc hgp chat hitu co khac nhau
trong di€u kién phan dng mém [4 - 10]. Nguoi
ta da thira nhan rang goc tu do phthalimide N-
oxi (PINO) dugc sinh ra tit phan ting ctia oxi va
NHPI c6 kha nang tich mot nguyén ti hydro
ctua chat phan tng. Sau d6 goc tv do méi tao
thanh nhanh chéng phin tng vé6i oxi dé tao
thanh san pham oxi hod twong tng. Pac biét, su
két hop gitta NHPI va hgp chat chita Co lam
tang ddng ké t6c do oxi hod. Ishii va cdc cong su

[4] da chiing minh rdng su hinh thanh cta PINO
tir NHPI va oxi dugc tang cuong mot cach dang
ké béi musi Co(II) (hinh 1).

Gan day, v6i co gang di thé hod hé xiic tdc
déng thé nham don gian ho4 qud trinh thu héi
xtic tdic va xUr Iy san phidm, dong thoi tranh 6
nhiém moi truong boi chét thai chia Co, nguoi
ta da thdy rang su két hgp gitta NHPI va phiic
cta Co(Il) gin trén oxit silic da xdc tdc mot
cdch ¢6 hiéu qua phan tng oxi hod nhiéu loai
rugu khac nhau thanh cic hop chit cacbonyl
twong dng [11]. Babak Karimi va cic cong su
[11] da chi ra rang chat xtc tidc c6 chita Co(IT)
gan trén oxit silic ¢6 tinh bén nhiét cao dong
thoi c6 thé thu hoi va tai st dung khi két hop véi
NHPI it nhdt 5 14n ma van chua bi giam hoat
tinh. Tuy nhién, su di chuyén ctia kim loai hoat
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tinh Co (II) clia chat xic téc tir pha ran vao pha
long dén nay van chua dugc nghién ciu mot
cach c6 hé thong. Chua c¢6 nghién cttu nao dugc

cong bo lién quan dén anh hudng cua moi
truong phan ting dén su tan ra cua pha hoat tinh
ctia phic di thé ctia Co(II).

NHPI + O, ColOA _ bino
Dung méi, nhiét do
L,Co(ll) + 0, ~—= L,Co(ll)-00+
LCo(ll}-00 -+ L,Co(ll) =——= LyCo(lN-00-Co(llL,
L,Co(ll-O0 - +  NHPI L,Co(ll)-O0OH + PINO

Hinh 1: Co ché tao thanh PINO tir NHPI va mudi Co

Do su tan ra ctia Co dudi cdc diéu kién phan
ung va hoat tinh clia xic tic sau khi tai sinh la
hai yéu t0 quan trong doi v6i qué trinh oxi hoa
pha 16ng trén xc tac di thé nén trong bai bao nay
chiing t6i bdo cdo sy anh hudng clia moi trudng
phan tng dén kha nang tan cua Co tir pha ran vao
pha 16ng va dén hoat tinh va tinh bén cua chat
xtic tac Co (II) gan trén chat mang oxit silic, dang
mao quan trung binh c¢6 trat tu SBA-15.

I - THUC NGHIEM

1. Nguyén liéu va qua trinh diéu ché xic tac
di thé
Céc hoa chat sir dung trong cong trinh nay
duoc cung cdp bdi hang Merck, Fluca va Sigma
Aldrich. Viéc di€u ch€ chit mang mao quan
trung binh SBA-15 duogc thuc hién theo phuong

2 _CHO

(Et0),8i"

phdp trinh bay trong tai liéu tham khao [12].
Xuc tdc phiic Co/SBA-15 dugc di€u ché bang
céch gan truc ti€p phitc Co (II) vdi tién chat oxit
silic — Shiffbase trén SBA-15 — hinh 2 [11,
13]. Cu thé, salicylandehit (1 duong lugng gam)
duoc cho vao trong mot luong du etanol tuyét
d6i. Sau d6, thém mot lugng xdc dinh cta 3-
aminopropyl(trietoxy)silan. Dung dich lap tic
¢6 mau vang do su tao thanh ctia imin. Sau do,
muobi coban (II), (CH,CO0),Co.4H,0 (0,5
duong luong gam) dugc thém vao dung dich va
hén hgp dugc dun héi luu ¢6 khudy trong 30
phiit dé cho c4c ligand méi tao phic véi Co. Sau
do6, SBA-15 duge thém vao va hon hgp duge dun
héi Iuu va khudy qua dém. San phdm dugc ria
v6i nude cho dén khi nude rira trd nén khong
mau. Tién hanh siy san phdm trong ti sdy &
100CIC trong 2 git dé thu dugc xuc tac di thé
phic Co/SBA-15.

"NH, ‘,_-- ' | TENTTTUSI0E)s
Py Et OH e
OH OH A
Co(OAc)2
Y
[ ) [
li E, (Et 0),Si N 6
™, N o | ".,". S ’ I
NNy o il . c
L ’\N lO (SBA-15) ( Eto]asr,."\_, S N (o]
. Iln

(SBA=15) \’ ]

s (]

Hinh 2: So d6 cac budc phan tng diéu ché€ xuc tac phic Co/SBA-15
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Thu hoat tinh xic tac

OH

| + 0,

Phan ting oxi hoa sec-phenetyl ancol duoc
tién hanh véi tdc nhan oxi hod 1a oxi khong khi.
Truéc tién, dung dich cia NHPI (1 mmol,
10%mol) va phic Co/SBA-15 (0,25% mol tinh
theo Co) trong dung moéi CH,;CN hoac
CH,COOCGC,H; (15 ml) duoc cho vao binh cdu 3
6. Sau d6, 10 mmol chat phan ting (ancol) dugc
thém vao va hon hop phan tng dugc khudy &
60JC qua dém dué6i dong khong khi. Trong
truong hop st dung xtc tdc dong thé lam miu
d6i ching, qué trinh phan tng dugc ti€n hanh
dué6i cung diéu kién nhung phic Co/SBA-15
dugc thay thé€ bang (CH;COO),Co.4H,O véi
lugng mol Co tuong duong. Sdn phdm oxi hoa
dugc dinh lugng dinh ky bang mdy sic ky khi
GC-14B trang bi cot mao quan AT-WAX 30 m
x 0,53 x 1,2 um. Sau khi két thiic phan tng, cac
chat xdc tac duogc tich khéi hon hop phan dng
béng cdch loc va rtra v6i dung moi CH;CN hoac
CH,COOCG,H;, sdy trong khong khi r6i tii su
dung. Dinh lugng Co trong dung dich sdn phdm
phan tng bang thiét bi ICP - AES.

111 - KET QUA VA THAO LUAN

Téng hop va dac trung tinh chat ctia xiic tac

Viéc ¢6 dinh phitc Co(Il) trén chit mang
oxit silic mao quan trung binh da duogc thuc hién
thanh cong. Ham luwong ctia Co/SBA-15 dat
duoc khoang 0,33 mmol.g"' (xdc dinh bing phé
hép thu nguyén tir). Chat xic tic c6 kich thudc
mao quan nam trong khoang 30 A va dién tich
bé mat rieng 870 m*.g”'. Phé tlr ngoai clia chat
xdc tdc chi ra pic & 600 nm tuong tng véi
chuyén tiép d-d cta phiic kim loai. Pic nay dich
chuyén vé phia budc séng cao hon (khoing 630
cm™) d6i véi mau phic Co hap phu vat 1y trén
oxit silic (hinh 3).

Phan 1ing oxi hoa cua sec-phenetyl ancol

Hoat tinh xtc tdc cua cdc chat xdc tdc

O
Hé NHPI +
X phic Co(ll)/SBA-15) ﬁ/*\]/J\
N

Dung mai, nhiét do

Co/SBA-15 d6i v6i phan tng oxi hod bang oxi
khong khi ctia sec-phenetyl ancol dugc ddnh giad
va so sdnh véi tinh chat clia xdc tdc dong thé.
Ngoai ra, anh hudng ctia dung moéi dén hoat tinh
clia cdc chat xic tdc dong thé va di thé da duoc
nghién ctu. Cic két qua nghién ctu dugc trinh
bay trong bang 1.
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Hinh 3: Phé tlr ngoai — (a) Mu6i Co hap phu
vat 1y trén SBA-15; (b) Phiic Co hép phu vat 1y
trén SBA-15; (¢) Phiic Co gén trén SBA-15

Bing cach stt dung CH,CN 1am dung moi,
do chuyén hod cua sec-phenetyl ancol khi
khong c6 mat xic tic chida Co 1a 20% (thuc
nghiém 1) sau 9 gio phan tng trong khi véi su
c6 mit cta dung moéi CH,COOC,H; do chuyén
hod dat 37% tai cing thoi gian (thuc nghiém 2).
C6 vé nhu phan tng oxi hod sec-phenetyl ancol
trong dung moi CH;COOGC,H; dién ra dé dang
hon trong dung mo6i CH;CN. Sau khi thu dugc
cac két qua ding quan tdm nay, ching toi da
quyét dinh nghién ctu su anh huéng cta dung
moi dén hoat tinh clia céc chat xic tdc dong thé
va di thé. Mot diéu ly thd 1a hoat tinh cta chat
xtic tdc dong thé ting manh (CH,COO),Co.
4H,0 khi ta thay th€ dung moi CH;CN béang
dung moi CH;COOC,H; (thuc nghiém 3 va 4).
Két qua tuong tu cling quan sit duoc trong
truong hop clia chat xdc tdc di thé. Du6i ciung
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Bdng 1: Anh hudng clia dung moi dén hat tinh ctia xic tdc dong thé va di thé

n'gfﬁl‘;‘;n Xiic tac* Dung moi pﬁﬁf‘ﬁg’h e o <"
1 Khong st dung xtc tac Co CH,CN 9 20
2 Khong sur dung xtc tac Co CH;COOC,H; 9 37
3 (CH;C00),Co0.4H,0 CH,CN 8 342
4 (CH;C00),Co0.4H,0 CH,COOC,H; 3 100
5 Co/SBA-15 CH,;CN 9 36,4
6 Co/SBA-15 CH,COOGC,H; 5 100

(*) trong moi thuc nghiém déu st dung NHPIL.

mot diéu kién phan tng, khi st dung dung moi
CH,CN, hé phan tng bao gdm NHPI t6 hop véi
Co/SBA-15 cho hiéu suat chuyén hod sec-phenetyl
ancol dat 36,4% sau 9 gio phan tng (thuc nghiém
5) trong khi trong su cé mat cia dung moi
CH;COOG,H;, sec-phenetyl ancol dugc chuyén
hod hoan toan chi sau 5 gi¢ phan tng (hiéu suét
chuyén hoé 100%, thé hién boi phdé GC).

Trong ca hai truong hop, dung moi CH;CN
hoac CH;COOGC,H;, hoat tinh cua xiic tic di thé
Co/SBA-15 (thuc nghiém 5 va 6) déu xap xi
hoat tinh cia xic tdc déng thé
(CH5CO0),Co0.4H,0 (thuc nghiém 3 va 4).

Tai sir dung xtc tac

Dé nghién cttu 4nh huéng clia dung moi dén

tinh bén cla xic tic di thé Co/SBA-15, cic thuc
nghiém tai st dung xic tic da duoc ti€n hanh
trén phan tng oxy hoa ctia sec-phenetyl ancol su
dung dung moéi CH;CN hoac CH;COOC,H;. Cic
két qua thuc nghiém dugc trinh bay trong bang
2. C6 thé thay rat rd, trong dung moi CH,CN,
hoat tinh clia xdc tdc tai sit dung gidm ddng ké
ngay trong lan tai st dung dau tién (thuc nghiém
2). Két qua phan tich nguyén t6 sian phim cta
phan tng cho thdy tinh chdt khong bén cta xtc
tac trong dung moi CH;CN. Sau 1an téi st dung
dau tién (thuc nghiém 1), 36,9% Co da bi tan tir
pha ran vao pha 16ng. Diéu ddng ngac nhién la
trong dung mo6i CH;COOC,Hs, hoat tinh xuc tac
khong giam di sau it nhat 2 1an téi st dung (thuc
nghiém 3, 6).

Bdng 2: Anh huéng clia dung moi dén hoat tinh va do bén cha xic téc di thé

Thuc Xic tac Thoi gian Hiéu suat Co (% trong
nghiém phan tng, h | chuyén hod, % luong)**
Dung moi CH;CN

1 Co/SBA-15 méi 23,5 99.6 36,9
2 Co/SBA-15 téi sinh lan 1* 28 71 -
3 Khong c6 xtc tac di thé 23,5 354 -
Dung moéi CH;COOC,H;
4 Co/SBA-15 méi 100 0,9
5 Co/SBA-15 téi sinh lan 1 100 5,4
6 Co/SBA-15 téi sinh lan 2* 12 99 1.4
7 Khong c6 xic tac di thé 23,5 55,2 -

(*) Tén hao xic téc (7-10% trong lugng) do loc; (**) % trong lugng clia Co tan vao pha 16ng sau phan tng.
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Ngoai ra, két qua phan tich nguyén t6 san
phdm phan tng da khang dinh hdu nhu khong
¢6 Co tan tir pha ran vao pha long trong lan su
dung dau tién (thuc nghiém 4) va chi ¢6 5,4%
trong lugng Co bi tan tr pha rdn vao pha long
trong 14an tai st dung dau tién (thuc nghiém 5).
Viéc Co trong xdc tdc tan tir pha ran vao pha
16ng c6 thé lien quan dén dung moi va/hoic
NHPI. D¢ khao sat anh hudng cia NHPI, mot
loat thuc nghiém da duoc ti€n hanh. Cac két qua
duoc trinh bay trong bang 3.

Mot diéu ly thid 1a Co trong xuc tdc di thé
khong bi tan vao pha long khi khong c6 mat
NHPI (thuc nghiém 1, 2, 5 va 6). Trong dung
moi CH;CN, khi khong ¢6 mat chat phan tng,
chi ¢6 mat NHPI, 6,4% Co tan tir pha ran vao
pha long (thuc nghiém 3). Khi ¢6 mat ca chat
phan tng, ca NHPI trong dung moéi CH,CN,
luong Co tan tir pha rdn vao pha long 1a rat cao,
dén 36,9% (thuc nghiém 7). Nguogc lai, trong
dung moi CH;COOGC,Hs, Co hau nhu khong bi
tan vao pha long trong moi trudng hop. Mot
ciach cam quan, dung dich sin phidm phéan tng
trong truong hop st dung dung moéi CH;CN luon
c¢6 mau xanh ctia mudi Co trong khi trong

truong hop st dung dung moéi CH;COOC,H;
luon thu duoc dung dich sin phdm gin nhu
khong mau. That khé giai thich mot cach chinh
xdc anh hudng cua cdc dung moi dén tinh tan
ctia Co. Rt c6 thé diéu nay lién quan dén ban
chat cta dung moi. Dung méi CH,COOGC,H; 1a
dung moi khong phan cuc ¢6 hang s6 dién moi
va mo men ludng cuc tuong tng 12 6,02 va 1,88
con dung moi CH;CN la dung moéi phan cuc cé
hang s6 dién moi va mo men ludng cuc tuong
ung la 37,5 va 3,54. Trong dung moi CH;CN,
ngay ca khi chua ¢6 mat chat phan tng sec-
phenetyl ancol, chi ¢c6 NHPI, xic tic Co/SBA-
15 va oxi da c6 hién tugng Co bi tan tir pha ran
vao pha 16ng. Khi cho thém chat phan tdng sec-
phenetyl ancol, lugng Co bi tan ta nhiéu gap gan
6 lan. C6 vé nhu tinh phan cuc cia dung moi
CH,CN c6 vai tro trong viéc lam phan cuc moi
lién két gitta bé mat cia SBA-15 véi phic cla
Co va NHPI trong qua trinh tao thanh goc tu do
PINO va lam cho Co dé dang roi khoi bé mat
ciia SBA-15. Su ra di cua Co khoi bé mit cua
SBA-15 dién ra cang manh hon khi ¢ phan tng
gitta hgp chét trung gian PINO va chit phan
ung, tic la khi PINO lién tuc dugc tao thanh tir
NHPI va Co dé tham gia vao phan tng oxi hoa.

Bdng 3: Anh huéng cia NHPI dén su tan ctia Co tit pha rén vao pha 10ng

Thuc Diéu kién phan ting Co (% trong
nghiém Dung moi NHPI Chit phan ting lugng)*

1 CH;CN Khong Khong 0

2 CH;COOC,H; Khong Khong 0

3 CH;CN NHPI Khong 6,4

4 CH;COOC,H; NHPI Khong 0

5 CH,;CN Khong sec-phenetyl ancol 0

6 CH,COOC,H; Khong sec-phenetyl ancol 0

7 CH;CN NHPI sec-phenetyl ancol 36,9

8 CH,COOC,H; NHPI sec-phenetyl ancol 0,9

(*) % trong lugng cua Co tan vao pha léng sau thuc nghiém.

IV - KET LUAN

T6m lai, ching t6i da chi ra rang moi trudng
phan tng c6 anh hudng manh dén hoat tinh cta
hé xtc tic NHPI va Co/SBA-15 trong phan tng

oxi hod rugu dé tao thanh cdc andehit twong
ting. Duédi cing mot diéu kién phan tng, véi
dung mo6i CH;CN, hé xtc tic NHPI va Co/SBA-
15 cho hiéu suét chuyén hod sec-phenetyl ancol
thanh andehit tuong tng dat 36,4% sau 9 gio
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phan tng trong khi véi dung moéi CH;COOGC,H;,
sec-phenetyl ancol chuyén hod hoan toan thanh
andehit tuong tng chi sau 5 gid phan tng. Cac
thuc nghiém tdi st dung xic tac cho thay trong
dung moi CH;CN, hoat tinh clia xic tdc giam
ddng ké ngay tir 1an tdi st dung du tién. Trong
dung mo6i CH;COOC,Hs, khong c6 su giam hoat
tinh xdc tdc sau it nhdt hai lan tdi su dung.
Trong dung moéi CH;CN, véi su ¢ mit cia
NHPI va oxi cung véi su ¢6 mat hoac khong c6
mat clia sec-phenetyl ancol, luong Co bi tan tir
xtic tdc ran vao dung dich Ia rat 16n trong khi
trong dung moi CH;COOCGC,H;, luong Co bi tan
ra 12 khong ding ké trong moi trudng hop.
Nhitng nghién citu sau hon dé hiéu rd vai tro cla
dung moi va moi trudng phan tng dén kha nang
xfc tdc cuna hé xidc tdic NHPI va Co/SBA-15
trong phan tng oxi hod bang oxi khong khi mot
s0 hop chat khiac s& duoc tiép tuc tién hanh
trong phong thi nghiém ctlia ching toi.

Loi cam on: Cdc tdc gid chdn thanh cam on sy
tai tro kinh phi cia Trung tdm nghién citu khoa
hoc quoc gia Cong hoa Phdp trong khuén kho
thod udc hop tdc giiia Vién Hod hoc Cong
nghiép (Viét Nam) va Vién Nghién ctiu xiic tac
va moi truong (Cong hoa Phdp).
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