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ABSTRACT

Cobalt-tetrasulfophthalocyanine supported on TiO, carrier has been synthesized. Investigate
of oxidising sulfide by using the supported catalyst was carried out as well. The result shows that
the activity of the catalyst is highest under visible light irradiation and is carried out at the pH of

10.

1- DAT VAN BE

Metallophthalocyanine (MPc) la nhitng phiic
co kim duge sir dung lam xdc tdc cho mot s&
phan tng oxi héa khir trong x&r 1y méi trudng
nhu:  mercaptans, sulfide, hydroxyamine,
phenol...Bén canh dé cédc hop chat ban din nhu
TiO,, ZnO, CdS... ¢6 kha nang xiic tac cho phan
ing phan hiy nhiing hop chat hiru co doc hai
khi dugc chi€u sing bing tia UV & budc séng
thich hgp. Tuy nhién, hi€u qua va kha nang tng
dung trong thuc ti€n cia cdc hé xic tic niy
khong cao boi vi phé hap thu ciia chiing ¢6 budc
séng khoang 380 - 386 nm, ndm trong ving UV
chi chiém khoang 4% nang luong 4nh sdng mat
troi. Mot hudng nghién ctu dang duge chu y va
hita hen (ng dung thuc tién 1a diéu ché hée xic
tic ¢4 hoat tinh cao trong viing phd rong bang
cdch gin ket cdc chat nhay quang trén co s&
Phthalocyanine trong viing anh sang kha kién va
nhiing chét ban dan cé tinh chat xiic tic quang
oxi héa trong viing tir ngoai nhur TiO,.

Tiép theo hudng nghién ciiu vé tinh chat xiic
tdc ciia MPc [1], trong nghién citu nay ching téi
trinh bay mot s6 ket qua nghién ctu diéu ché he
xtic tac di thé cobalt (ID-tetrasulfophthalocyanin
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(CoTSPc) gin trén chat mang TiO, trong phan
ing oxi héa hgp chit sunfit.

II- NGUYEN LIEU VA PHUONG PHAP
PHAN TICH

CoTSPc dugc diéu ché tai Vien Cong nghé
Héa hoc theo tai liéu [1, 3].

Na,S.9H,0, CH,OH, (NH,),HPO, FeCl
(tinh khiét-Trung Quéc), Zn(CH,COO), Ti0,
P25 Ti(OC;H,),, axetyl axeton, N ,N-dimetyl-p-
phenilendiamin.2HCI (Merck).

Phé phén xa UV-vis dugc do trén may UV-
vis Spectrometer V530 (Shimadzu).

Phé XRD duge do trén médy DB8-Advance
(Bruker).

Anh hién vi dién tir truyén qua (TEM) duge
do trén mdy Gieon 1400.

Néng do §* hoa tan duoc do biing phuong
phdp so mau trén mdy DR/2000 (Harch-USA).
Phuong phép nay dua trén phan ing clia $* v
N,N-dimetyl-1,4-phenilenediamin v&i su hién
dién clia Fe™ tao thanh netylen blue. Sau dé do
mét d6 quang cha dung dich taj budc séng A =



750 nm, tir dudng chuédn suy ra néng do S* con
lai [3].

Tai lugng CoTSPc gan trén chat mang TiO,
ducgc xdc dinh théng qua do ham lugng kim loai
Cobalt tu do bang phuong phdp cuc phd trén
mdy VAT97 (Metrohm) sau khi da phd miu béi
hén hop H,S0.,/H,0, va tia UV trén may 705-
UV Digester (Metrohm).

111 - THUC NGHIEM

1. Diéu ché CoTSPc giin trén chat mang TiO,
(CoTSPc-TiO,)

CoTSPc-TiO, dugc diéu ch& bing phuong
phdp solgel st dung Ti(OC;H,), nhu nguén cung
cdp TiO,. Hén hop gém Ti(OC,H,),, etanol,
axetyl axeton dugc khudy déu & nhiét do phong
trong 30 phdt tao thanh dung dich déng nhat.
Sau dé hén hop gém etanol, nuéc cat va CoTsPc
dugc nhéd giot tir tir vao dung dich trén. Hén hop
1i€p tuc duge khudy & nhiét d6 40°C. Dung dich
sau cung dugc siéu am trong 60 phit tao thanh
sol dong nhat va dugc gel hod béng céch cho
bay hoi tu nhién. Chét ran tao thanh dugc rira
nhiéu lan véi nude cat va etanol, sdy chan khong
¢ 100°C thu dugc chdt bot mau xanh. Véi
phuong phap diéu ché § trén, ching t6i thu duge
CoTSPc-TiO, c6 mau xanh thdm vdi tai lugng
25 mg CoTSPc/1g CoTSPc-TiO,.

Dé kiém tra do bén CoTSPc-TiO, trong
dung dich kiém, CoTSPc-TiO, duoc khudy trong
nudc & pH12 trong 24 gid, loc thu héi san pham.
Két qua cho thdy san phim vin khéng bi mat
mau xanh didc trung va dung dich thu duoc
trong sudt, khong mau (kiém tra trén phé UV-
vis). Piéu nay ching té lién két giita CoTSPc va
TiO, bén trong méi trudng kiém.

2. Phan iing oxi hoa sulfit bang oxi khong khi
duge xiic tic bdi CoTSPc-TiO,; khi ¢6 va
khéng c6 chiéu sing

Cic thi nghiém duge ti€n hanh trong cung
diéu kién suc oxi khong khi, khudy bang may
khudy tlr va nhiét d6 dung dich phan Ung dugc
giit khong ddi & 32°C bing hé théng trao déi
nhiét c¢é gin bom nudc tudn hoan. Binh phan
tng chita 500 ml dung dich Na,S 100 ppm

(twong duong 35,5 mg hay 1,090 mmol sulfit),
0,8 g xic tac (tuong duong 20 mg CoTSPc).
Phan tng dugc khao sit & cdc pH khac nhau va
git khéng déi trong sudt qué trinh phan tng.
Thoi gian phan ing dugc theo ddi thong qua
viéc x4c dinh ham luong sulfit con lai. Nguén
anh sang s dung tir dén Halogen 150 W, dugc
loc qua dung dich X,Cr,O, 0,006 M/H,SO, 0,01
N dé dam bao 4nh sang sau khi qua dung dich
c6 budc séng A > 450 nm. Phan ing déi ching
dugc thue hién khi thay CoTSPc-TiO, bing TiO,
P25. D€ khao sét su bay hoi cla sulfit, phan tng
duoc thuc hién trong trudng hgp khong sir dung
xdc tdc.

IV - KET QUA VA BIEN LUAN

1. Phé nhiéu xa tia X (XRD) ctia CoTSPc-
TiO,

Phé XRD ciia CoTSPc-TiO, (hinh 1) thu
dugc cé thanh phdn pha chi yéu la anatas thé
hién & pic dac trung ing v6i 20 = 25,4, ty 1 cdu
tric pha anatas chiém trén 90%. Kich thudc hat
trung binh tinh theo cong thic Scherrer (6] la 8
nm.

2. Anh hién vi dién t& quét (SEM) va anh
hién vi dién tr truyén qua (TEM)

Kich thuéc va hinh thdi cia CoTSPc-TiO,
duoc thé hién qua anh SEM va TEM (hinh 2).
Két qua cho thdy san phdm bao gém nhiing hat
kich thudc nano tuong déi déu nhau. Cic hat
nay c6 kha nang phén tén tét gép phan gia tang
hiéu qua cho qua trinh xdc tdc quang oxi hda.

3. Phé phan xa UV-Vis (UV-Vis RD)

Theo két qua do phd phian xa UV-Vis,
CoTSPc-TiO, ¢6 do phan xa anh sdng thap hon
rat nhiéu & ving anh sdng cé budc séng 600 -
700 nm so v&i TiO, (hinh 3). Nhu vay, CoTSPc-
TiO, ¢6 kha nang hap thu anh sang 16t & ving
kha kién, dac biét la ving 600 - 700 nm tuong
ing v6i phdé hdp thu Q band (n — =') cla
CoTSPc. C6 thé két luan rang phé hap thu clia t&
hop CoTSPc-TiO, dugc md rong tr ving dnh
sang UV sang vung anh sang kha kién.
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Hinh I:

Hitachi 5.0k 5.0mm %10

Hinh 2: Anh SEM (tréi) va TEM

Hinh 3: Phé UV-vis RD clia
a) TiO, b) CoTSPc-TiO,

4. Phan ng oxi hoa sulfit xic tic béi
CoTSPc-TiO, c6 chiéu sang theo pH thay
ddi
Két qua khao sat hiéu sudt phan hiy sulfit &

céc pH khdc nhau (bang 1) véi xic tac CoTSPc-

TiO, cho thdy kha nang oxy héa sulfide cia xic

tdc dat hiéu qua cao nhat & pH = 10, khi tang
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Phé XRD ctia CoTSPc-TiO,

: %5
CoTSFC=T102.004
CoTSPC-T102

(phai) cua CoTSPc-TiO,

hodc giam pH thi hiéu sudt giam. Nguyén nhan

12 do & pH thdp hon. sulfit ton tai dudi dang ion

hydrosulfide HS (pK,' = 6,98) s& phan tng vdi

oxy kém hon so véi dang sulfit S* (pK,; =

12,91) t6n tai chi y&u & pH cao. Day la do trong

cg ché chuyén dién tit, S* chuyén dién ur sang

oxy dé dang hon HS. Tuy nhién & pH cao hon
¢6 thé ¢6 su canh tranh gida ligand OH va §"
v6i nguyén tir kim loai Co® trung tam nén tdc

do phan dng giam di [2].

5. Phan ing oxi hoa sulfit xdic tac béi
CoTSPc-TiO, c6 chiéu sang va khong
chiéu sang
Khi khao st phan tng & pH = 10, sau thdi

gian 210 phit phan dng, két qua thu duge ham



lugng sulfide bi oxy hod trong trudng hop cé
chi€u sdng va khong chi€u sang twong Gng la
85,7% va 76,5% (hinh 4). Trong khi dé d6i véi
xic tdc TiO, P25 su oxy hod sulfit gin nhu
khong xay ra. Su chénh léch giita luong sulfit bj
oxy hoé trong diéu kién c6 chi€u sang va khong
chiéu

sang cho thdy c6 thé do ¢6 su dich chuyén dién
tlr gifta bang dan clia CoTSPc vao bang dén cta
TiO, khi bi kich thich boi 4nh sdng kha kién (A
> 450 nm) [4], khi d6 luong O," ting lén lam
tang hiéu qua xic tdc oxi héa cla hé (khoang
9%) so véi trudng hop khong chiéu sing.

Bdng 1: Qua trinh oxi hoa sulfit theo thdi gian & cac pH khdc nhau

Lphit] 0 | 30 [ 60 [ 9 | 120 | 150 ] 180 [ 210
pH Ham luong sulfit con lai, % **

9 100 94,05 [ 7850 | 72,60 | 6434 | 5422 | 51,89 | 5065

10 100 91,60 | 7752 | 69,01 60,35 51,40 | 4923 | 48,550

11 100 94,08 80,55 | 7336 | 62,73 5496 | 51,78 | 51,12

12 100 9534 | 8050 | 7348 | 61,67 | 53,89 | 51,80 [ 50,96

*Ham lugng sulfit da trir di sy bay hoi ctia H,S trong trudng hop ¢6 chiéu sdng.
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Thei gian, phat
Hinh 4: D6 thi bi€u dién qud trinh oxy hod sulfit xidc tac bdi CoTSPc-TiO,

IV - KET LUAN

CoTSPc di duoc 6 dinh trén chdt mang
TiO, véi tai luong 25 mg CoTSPc/1g CoTSPe-
TiO,.

He¢ xtc tdc di thé CoTSPc-TiO, xic téc t6t
cho phan iing oxi héa hop chat sulfit va dat hi¢u
qua cao nhat & moi trudong c¢6 pH 10.

Két qud thyc nghiém cho thdy x!ic tac
CoTSPc-TiO, c6 hoat tinh cao hon khi dugc
chiéu sang.
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