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ABSTRACT 

Cobalt-tetrasulfophthalocyanine supported on T/Oj 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. 

I - DAT VAN DE 

Metallophthalocyanine (MPe) l i nhung phdc 
ca kim dugc su dung lam xuc tic cho mdt sd 
phan dng oxi hda khd trong xd ly mdi trudng 
nhu: mercaptans, sulfide, hydroxyamine, 
phenol...Ben canh dd cic hgp chat ban din nhu 
TiOz, ZnO, CdS... cd kha nang xuc tic cho phin 
dng phan huy nhdng hgp chat huu ca ddc hai 
khi duge chie'u sang bing tia UV d budc sdng 
thich hgp. Tuy nhien, hieu qua vi khi nang dng 
dung trong thuc tiin cua c ic he xuc tic nay 
khdng eao bdi vi phd hap thu cua chdng cd budc 
sdng khoing 380 - 386 nm, nim trong vung UV 
chi chie'm khoang 4% nang lugng inh sing mat 
trdi. Mdt hudng nghien cdu dang dugc ehu y va 
hda hen dng dung thtfc tiin la diiu che he xde 
tic cd hoat tfnh cao trong vung phd rdng bing 
each gin kit cic chit nhay quang tren co sd 
Phthaloeyanine trong vung anh sing khi kiin vi 
nhung chat ban din cd tfnh chat xuc tic quang 
oxi hda trong vung tu ngoai nhu TiOj. 

Tiip theo hudng nghien edu vi tfnh chit xuc 
tie cua MPc [1], trong nghien cdu niy ehung tdi 
trinh biy mdt sd kit qua nghien cdu diiu che he 
xde tie di thi cobalt (Il)-tetrasulfophthalocyanin 
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(CoTSPc) gin tren chat mang T1O2 trong phan 
dng oxi hda hgp chat sunfit. 

11 - NGUYEN LIEU VA PHUONG PHAP 
PHAN TICH 

CoTSPc dugc diiu che tai Vien Cdng nghe 
Hda hgc theo tii lieu [1, 3]. 

Na2S.9H20, C2H5OH, (NH4)2HP04 FeCl, 
(tinh khiet-Trung Qud'c), Zn(CH3C00)2, TiOi 
P25 Ti(OC3H7)4, axetyl axeton, N,N-dimetyl-p-
phenilendiamin.2HCl (Merck). 

Phd phan xa UV-vis dugc do tren miy UV-
vis Spectrometer V530 (Shimadzu). 

Phd XRD duac do tren miy D8-Advance 
(Bruker). 

Anh hien vi dien td truyin qua (TEM) duoc 
do tren miy Gieon 1400. 

Ndng do S '̂ hoa tan dugc do bing phucmg 
phip so miu tren miy DR/2000 (Harch-USA). 
Phuang phip nay dua tren phan dng eua S'" va 
N,N-dimetyl-l,4-phenilenediamin vdi sU hi6n 
dien eua Fe'* tao thanh metylen blue. Sau do do 
mat do quang cua dung dich tai budc sdng % = 



750 nm, td dudng chuan suy ra ndng dd Ŝ " cdn 
lai [3]. 

Tai lugng CoTSPc gan tren chat mang TiOj 
dugc xic dinh thdng qua do ham lugng kim loai 
Cobah tu do bang phuang phap cue phd tren 
may VA797 (Metrohm) sau khi da pha miu bdi 
hdn hgp H2SO4/H2O2 va tia UV tren may 705-
UV Digester (Metrohm). 

Ill - THUC NGHIEM 

1. Dieu che CoTSPc gdn tren chat mang TiOj 
(CoTSPc-TiOj) 

CoTSPc-Ti02 dugc dieu ehi bing phuang 
phip solgel su dung Ti(OC3H7)4 nhu ngudn cung 
cap Ti02. Hdn hgp gdm Ti(OC,H7)4, etanol, 
axetyl axeton dugc khuiy diu d nhiet do phdng 
trong 30 phdt tao thanh dung dich ddng nha't. 
Sau dd hdn hgp gdm etanol, nude cat va CoTsPc 
dugc nhd gigt td td vao dung dich tren. Hdn hgp 
tie'p tuc dugc khuiy d nhiet do 40°C. Dung dich 
sau cung dugc sieu am trong 60 phut tao thinh 
sol ddng nha't va dugc gel hoa bing each cho 
bay hai tu nhien. Chat rin tao thanh dugc rda 
nhieu lin vdi nudc cit va etanol, say chan khdng 
d 100°C thu dugc chat bdt mau xanh. Vdi 
phuang phip diiu che d tren, chung tdi thu dugc 
CoTSPc-Ti02 cd mau xanh thim vdi tai lugng 
25 mg CoTSPc/lg CoTSPc-TiOj. 

Di kiim tra do ben CoTSPc-TiOj trong 
dung dich kiem, CoTSPc-TiOj dugc khua'y trong 
nudc d pH12 trong 24 gid, lgc thu hdi san phim. 
Kit qua cho tha'y sin phim vin khdng bi mat 
miu xanh dac trung vi dung dich thu dugc 
trong sud't, khdng mau (kiim tra tren phd UV-
vis). Diiu niy chdng td lien kit giua CoTSPc va 
TiOj bin trong mdi trudng kiim. 

2. Phan ufng oxi hoa sulfit bang oxi khong khi 
dugc xuc tac bdi CoTSPc-TiOj khi co va 
khdng cd chie'u sang 

Cic thf nghiem dugc tie'n hinh trong cung 
diiu kien sue oxi khdng khi, khuiy bang miy 
khuay td vi nhiet do dung dieh phan dng dugc 
gid khdng ddi d 32"C bing he thdng trao ddi 
nhiet cd gin bom nudc tuan hoin. Binh phan 
dng chda 500 ml dung dich Na2S 100 ppm 

(tuang duong 35,5 mg hay 1,090 mmol sulfit), 
0,8 g xde tic (tuang duong 20 mg CoTSPc). 
Phin dng dugc khao sat d cie pH khac nhau va 
giu khdng ddi trong sudt qua trinh phan dng. 
Thdi gian phan dng dugc theo ddi thdng qua 
viec xic dinh ham lugng sulfit cdn lai. Ngudn 
inh sing sd dung td den Halogen 150 W, dugc 
lgc qua dung dich K2Cr207 0,006 M/H2SO4 0,01 
N de dam bio anh sing sau khi qua dung dich 
cd bude sdng X > 450 nm. Phin dng dd'i chdng 
duge thuc hien khi thay CoTSPc-TiOj bing Ti02 
P25. De khao sat su bay hoi eua sulfit, phan dng 
dugc thuc hien trong trudng hgp khdng sd dung 
xdc tic. 

rv - KET QUA vA BIEN LUAN 

1. Pho nhiiu xa tia X (XRD) cua CoTSPc-
TiOj 

Phd XRD cua CoTSPe-Ti02 (hinh 1) thu 
duge cd thinh phin pha chu yiu la anatas thi 
hien d pic dac trung dng vdi 20 = 25,4, ty le eau 
true pha anatas chie'm tren 90%. Kfeh thude hat 
trung binh tfnh theo cdng thdc Scherrer [6] la 8 
nm. 

2. Anh hien vi dien tii quet (SEM) va anh 
hien vi dien tu truyen qua (TEM) 

Kfeh thudc va hinh thai cua CoTSPc-T1O2 
dugc thi hien qua inh SEM vi TEM (hinh 2). 
Ke't qui cho tha'y sin phim bao gdm nhttng hat 
kfeh thudc nano tuang dd'i diu nhau. Cic hat 
nay cd kha nang phan tan tdt gdp phin gia tang 
hieu qua cho qui trinh xuc tac quang oxi hda. 

3. Phd phan xa UV-Vis (UV-Vis RD) 

Theo kit qua do pho phan xa UV-Vis, 
CoTSPc-Ti02 cd do phin xa inh sing thip hon 
rat nhiiu d vung inh sing cd budc sdng 600 -
700 nm so vdi TiO, (hinh 3). Nhu vay, CoTSPc-
TiO, cd kha nang hip thu anh sing tdt d vung 
khi kiin, dac biet li vung 600 - 700 nm tuong 
dng vdi phd ha'p thu Q band (TI —>• TI') cua 
CoTSPc. Cd the kit luan ring phd hip thu cua td 
hgp CoTSPc-TiOj dugc md rdng td vung anh 
sang UV sang vung inh sang kha kiin. 
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////i/i 2; Anh SEM (trai) va TEM (phai) cua CoTSPc-TiOj 

Hinh 3: Phd UV-vis RD cua 
a) TiOj b) CoTSPc-Ti02 

4. Phan umg oxi hoa sulfit xiic tac bdi 
CoTSPc-TiOz c6 chie'u sang theo pH thay 
ddi 

Kit qui khao sit hieu suit phan huy sulfit d 
eie pH khac nhau (bang 1) vdi xdc tic CoTSPc-
Ti02 cho tha'y khi nang oxy hda sulfide cua xdc 
tic dat hieu qua eao nhit d pH = 10, khi tang 

hoac giim pH thi hieu suit giam. Nguyen nhan 
li do d pH tha'p han, sulfit tdn tai dudi dang ion 
hydrosulfide HS" (pKj = 6,98) se phan dng vdi 
oxy kem han so vdi dang sulfit Ŝ ' (pK, = 
12,91) tdn tai chu ye'u d pH cao. Day la do trong 
CO che chuyen dien tu, Ŝ " chuyen dien tit sang 
oxy di dang han HS". Tuy nhien d pH cao hon 
cd the cd stf canh tranh giua ligand OH' va S 
vdi nguyen td kim loai Cô * trung tam nen toe 
do phin dng giam di [2]. 

5. Phan irng oxi hoa sulfit xdc tac boi 
CoTSPc-TiO^ CO chieu sang va khong 
chie'u sang 

Khi khao sat phan dng d pH = 10, sau thcri 
gian 210 phdt phan dng, kit qua thu dugc ham 
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lugng sulfide bi oxy hoi trong trudng hgp cd 
chie'u sing va khdng chie'u sing tuang dng la 
85,7% va 76,5% (hinh 4). Trong khi dd dd'i vdi 
xdc tic Ti02 P25 su oxy hoi sulfit gin nhu 
khdng xay ra. Su chenh lech giua lugng sulfit bi 
oxy hoa trong diiu kien ed chie'u sing vi khdng 
chie'u 

sing cho tha'y cd the do cd su dich chuyin dien 
td giua bang din cua CoTSPc vao bang din cua 
TiOj khi bi kfeh thfeh bdi inh sing kha kiin (X 
> 450 nm) [4], khi dd lugng Oj*' tang len lam 
tang hieu qua xuc tic oxi hda cua he (khoang 
9%) so vdi trudng hgp khdng chiiu sang. 

^^^ j ,phu t 
pH ^ ^ 

9 
10 
11 
12 

Bdng I: Qui trinh 

0 1 30 

oxi hoi sulfit theo thdi gian d eac pH khic nhau 

60 1 90 1 120 1 150 1 180 210 
Ham luong sulfit cdn lai, % '*' 

100 
100 
100 
100 

94,05 
91,60 
94,08 
95,34 

78,50 
77,52 
80,55 
80,50 

72,60 
69,01 
73,36 
73,48 

64,34 
60,35 
62,73 
61,67 

54,22 
51,40 
54,96 
53,89 

51,89 
49,23 
51,78 
51,80 

50,65 
48,50 
51,12 
50,96 

*Ham lugng sulfit da trit di su bay hoi cua HjS trong trudng hgp co chie'u sang. 

N6ng do Ŝ " 
con lai, % 

Ti02 P25 

-CoTSPc-Ti02 KCS 

CoTSPc-Ti02 CS 

120 150 180 210 

Tho'l gian, phut 

Hinh 4: Dd thi biiu diin qua trinh oxy hoi sulfit xdc tie bdi CoTSPc-TiOz 

,•1 ,= r!r,-:„ IV-KET LUAN 

CoTSPc da duoc cd dinh tren chat mang 
Ti02 vdi tai luong 25 mg CoTSPc/lg CoTSPc-
Ti02. 

He xdc tic di the CoTSPc-TiO^ xdc tic td't 
cho phan dng oxi hda hgp chat sulfit va dat hieu 
qua cao nha't d mdi trudng cd pH 10. 

Kit qua thuc nghiem cho thay xdc tic 
CoTSPc-TiOj cd hoat tinh cao hon khi dugc 
chieu sing. 
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