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Abstract 
The catalytic efficiency of transition metal oxides deposited on ihe polymer matrix has been investigated in sodium 

sulfide oxidation. Using known patents methods.heterogeneous catalysis were synthesized by introducing transition 
metal oxides into the polymer matrix, the concentration of NaiS was measured by the potentiometric titration method , 
it is shown that the polymeric caiahst based on copper and manganese oxides has highest activity in sodium sulfide 
oxidation. Complex optimal conditions, kinetic parameters of sodium sulfide oxidation in the presence of the mixture 
of copper and manganese oxides deposited on the polymer matrix have been detennined The mechanism 
of electron transfer between copper and manganese cations has been considered. 
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1. MO DAU 

Trong cac nhd mdy hda ddu mgt trong nhO'ng 
van de quan trgng nhdt trong viec bao ve mdi trudng 
la khir ddc vd tdi sir dung cdc hgp chat cd chira luu 
huynh. Cd rat nhieu phuang phdp xir li NajS da 
dugc ling dyng trong cdc nha mdy cdng nghiep, 
trong dd oxi hda NajS trong dung djch kiem bdi oxi 
trong khdng khi la mpt phuang phdp mang den hieu 
qua cao vd gia thdnh re, 

Trong dieu kien khdng cd xiic tac qud trinh oxi 
hda Na2S dugc dien ra trong dilu kien nhipt do 90-
llCC va dp sudt 0,3-0,5 MPa. Chdt xiic tac cd hoat 
tinh cao da dugc bilt den dd Id mudi ciia cdc kim 
loai chuyen tiepNi, Mn, Cu, Co, Fe [1].... 

Cdc chdt xuc tac dugc cd djnh tren nin polyme 
dugc su dung dl xii Ii cdc hgp chat chira luu huynh 
trong nudc thdi cdc nha mdy hda dau cd nhieu uu 
dilm nhu giO dugc hogt tinh xuc tdc cao trong thdi 
gian dai (tir 5-10 nam), ben vû ng truac cac tdc nhdn 
hda hgc khac cung nhu trong mdi trudng kiem vd 
dgc bipt dugc tdi sir dyng nhilu lan khdng gdy d 
nhilm mdi trudng [2]. Tdt cd nhiing uu dilm dd da 
dugc khdng dinh trong chdt xiic tdc KS (cd djnh 
phtaloxyanin coban tren nen polyme), nhuge diem 
ciia KS Id gid thdnh cao do su dat dd cua 
phtaloxyanin coban. Sir dung cdc oxit kim loai 
chuyin tilp co djnh tren nin polyme trong xur li 
nudc thdi nhdm myc dich nang cao hogt tinh xiic tac 
va giam gia thdnh ciia chdt xuc tdc. 

2, THUC NGHIEM 

Cac oxit kim loai chuyen tiep dupe sir dung 
trong vipc nghien ciru la TiOi, V2O5, CriOs, M0O3, 
Mn02, Fe203, C03O4, NiO, CuO. Dung dich sach 
NaiS dugc nhan bdng cdch cho khi H2S qua dung 
djch 25% NaOH din bao hoa. Chdt xuc tac di Ihl 
dugc long hgp bang phuong phap cd san theo bang 
sdng ehi bdng each trdn oxit kim logi chuyen tiep 
vao polyme d nhiet dp cao khoang 150-200°C sau dd 
ep mdng vd cit thdnh cdc manh nhd vdi kich thudc 
2x2x2 mm [3]. 

Qua trinh oxi hda NaiS dugc diln ra trong binh 
phdn img hinh try, van tdc khi oxi qua dung dich 
phdn irng trong binh tir 6-12 1/h. Dung dich dugc 
trgn dlu nhd may khudy. Ndng dp Na2S ban dau tiir 
4-15 g/1 vd dugc xdc djnh bdng phuang phap chuan 
dpdipnthS. 

Cdc kit qud tinh toan ciing vdi dd thj dugc thiet 
lap tren chuang trinh Excel. 

3. KET QUA VA T H A O LUAN 

3.1. Hoat tinh xiic tac ciia cdc oxit kim loai 
chuyen tiep, dugc co dinh tren nen polyme, trong 
phan irng oxi hda Na^S 

Hogt tinh xuc tdc cua mdt sd oxit kim logi 
chuyen tilp da dugc nghien ciru trong phan irng oxi 
hda H2S, NH3. Trong phdn irng oxi hda NaaS chi cd 
Mn02, CuO bilu hipn hoat tinh xuc tac cao, cdn cac 
oxit kim logi chuyin tilp khac TiO:, Cr203, Fe203, 
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Co,04, NiO cd hogt tinh xiic tdc thap hon, mpt so 
khde thdm chi cdn kim ham van toe phdn ii'ng nhu 
V2O5. MoO, (hinh 1) 

Bui Dinh Nhi va cgng sii 

la phtaloxyanin coban, 80% Id polyme) thdy rdng 
vgn 16c phdn irng oxi hda Na2S trong trudng hgp xuc 
liic Id hon hgp CuO-5/Mn02-15 cao gap gan 1,5 lan 
so vdi KS-20, tir dd c6 thi thay dugc tiem ndng irng 
dyng to Idn ciia chung vdo xir li cdc hgp chat chira 
luu huynh trong nudc thdi cdng nghipp. 

ill 
S TiO; \ . 0 . r r . O , MnO, MnOj l ( .0 ,{n , ( ) , MO CiiO 

Hmh I Hogt tinh xuc tac ciia cdc oxit kim logi 
chuyen licp. dugc cd djnh ircn nOii polvmc. trong 

phan ling oxi hda NaA 

Ket qud tren dga theo co che phan iing oxi hda 
khur dudi Idc dyng cua chdt xiic tac, theo do van toe 
phdn ling phy thugc vdo hai yeu td: 

1) Van toe tgo thdnh td hgp chat xuc tac (K) vd 
oxi (O), van toe nay phu thugc vdo van toe bdm giii' 
oxi len be mat chat xuc ldc: 2 K + O2 —» 2 K~0 

Theo yeu td nay hoat tinh xuc tac ciia cdc oxit 
kim logi chuyen tiep phdn bd theo day sau: CuO > 
Co304>NiO, 

2) Vdn tdc phdn ra td hgp K-0 phu thugc vdo 
ndng lugng lien ket giira cdc oxit kim loai chuyen 
tilp vd oxi K—O + R -* RO + K 

Day hoat tinh xuc tdc ciia cac oxit kim logi 
chuyen tiep dya tren yeu td thir hai dugc sap xep 
nhu sau: CojO^ > CuO > NiO > Mn^Oj > Crj03> 
Fe203 > ZnO > V2O5 > Ti02 [4], 

Hoat tinh xiic tdc cao cua mangan oxit (MnOi) 
cd the giai thich bang vice chimg khdng chi Id chat 
xiic tac ndng cao vgn toe phdn irng giira NaiS vd O2 
ma con true tiep tham gia vdo phan ii:ng vdi NaiS 
gidng nhu mpt chdt oxi hda tham gia vdo giai dogn 
dau cua phdn irng [5]. 

Tir ket qud d tren chimg ta hudng den mgt chdt 
xiic tac mdi la hdn hgp giiJa ddng oxit (CuO) va 
mangan oxit (Mn02) cd dinh chiing tren nen polyme. 
Lua chgn ti lp giCra CuO va MnO: sao cho nhgn 
dugc chat xiic tdc cd hoat tinh cao nhat trong phdn 
ling oxi hda Na2S dupe bieu dien d hinh 2. 

Tir hinh ve cd the thdy dugc chat xiic tac cd hogt 
tinh cao Id hdn hgp Cu0-5/MnO2-15 (5% theo khdi 
lugng Id CuO, 15%-Mn02 cdn iai 80% la polyme), 
so sdnh hogt tinh cua chat xiic tac mdi nhdn dugc 
ndy vd chdt xuc tac da dugc iing dyng nhilu trong 
viec xii Ii nudc thai la KS-20 (20% theo khoi lugng 

n 

~ C i 0 T 
.UiOrlS 

MiOriD 

Hinh 2- Sy phy thugc vgn tdc ban ddu phan irng 
oxi hda Na^S vdo ti lp giira CuO va MnO? 

trong chat xuc tac 

3.2. Nghien cuu cdc nhan to anh hudng den hoat 
tinh xuc tac ciia hon hop CuO-S/MnOj-lS trong 
phan irng oxi hda Na2S 

Trong vipc iing dung chat xiic tdc vdo trong 
cdng nghipp can tim ra thanh phan phdn trdm theo 
khdi lugng oxit kim loai dua vdo trong polyme, cung 
nhu tim ra khdi lugng nhd nhdt chdt xiic tdc dua vdo 
trong dung djch phdn iing de cd the dgt vgn tdc phan 
irng cao nhdt. Tir ket qud ciia thi nghipm da chiing 
minh dugc ring: I) khi tang thdnh phan cua CuO-
5/Mn02-I5 tir 0-15% thi van tdc phdn iing oxi hda 
NaiS tdng sau do dii cd tdng them khdi lugng CuO-
5/Mn02-15 vdo trong polyme thi van tdc cung 
khdng thay ddi; 2) tang khdi lugng chat xuc tdc dua 
vao trong dung djch phdn irng tir 0 den 5,0 g thi van 
tdc phdn irng ddng thdi cung tang theo vd cung dgt 
dugc vgn tdc tdi uu (hinh 3). 

Trong dieu kipn thieu chdt xuc tdc khi tang nhiet 
dg cung nhu dp suat thi van tdc oxi hda Na2S tang 
theo. Sir dyng chat xuc tdc Id hdn hgp Cu0-5/Mn02-
15 tren nen polyme quan sdt thdy rang vgn tdc phan 
irng dgt cao nhat d dieu kipn 60°C, cao ban hay thap 
hon nhipt dg ndy deu dnh hudng ldm gidm vgn toe 
phdn irng (hinh 4). 

Trong qua trinh di tim bgc phdn iing ket qua thi 
nghipm da chiing minh ve phan iing bgc 0 theo ndng 
dg NajS va bgc 1 theo nong dg ciia oxi (hinh 5). Tir 
kit qua dd hogt tinh xuc tdc ciia hon hgp 
Cu0-5/Mn02-15 trong phan line oxi hda NaaS 
khdng phy thugc vdo vipc tang ndng dg ciia Na2S 
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nhung lai tang cimg vdi vipc tdng ndng dp oxi trong 
Hon hgp khi dua vdo dung djch phdn irng. 

CuO-5/MnOi-15. g 

': Sy phy thugc vgn toe oxi hda Na^S vao 
khdi lugng chat xiic tdc 

Hinh 4. Su phy thudc van toe oxi hda Na2S vdo 
nhiet dp trong dieu kien cd chat xiic tac Id hdn hgp 

CuO-5/Mn02-I5 
0,1 - , 

Hinh 5\ Su phu thugc theo logarit cua vgn tdc oxi 
hoa NaiS vao nong do Oi vdi chat xiic t^. Id hdn 

hgpCuO-5/Mn02-15 % 

Viec tim ra bac ciia phan iing theo Na2S vd O2 
giiip dua ra ca che ciia phan iing oxi hoa Na2S dudi 
lac dung ciia hon hgp CuO-S/Mn^Oi-l 5: 

Hogt tinh xuc ldc cua .. 

2SH'-»HSSH (2) 

Cu^* + Mn^* -^ Cu" + Mn "̂ (3) 

Cu* + O2 -> Cu^̂  + O2" (4) 

Giai dogn 1 vd 2 diln ra vdi toe dg cao tuong 
irng vdi phdn ung bdc 0 theo nong dg Na2S. Giai 
dogn 3 Id sg chuyen doi ion giira dong vd mangan 
tgo nen hogt tinh xiic tdc ciia hdn hgp CuO/MnO: [6, 
7], Giai dogn 4 dien ra ehgm vd phy thugc vao nong 
dgcLiaoxi. 

4. KETLUAN 

Hogt tinh xiic tac cua cac oxit kim loai chuyin 
tilp da dugc nghien ciru, trong dd hoat tinh cao nhat 
Id ddng oxit vd mangan oxit. 

Xac djnh dugc ti lp toi uu giaa ddng oxit vd 
mangan oxit trong chat xuc tac (5% theo khii lugng 
CuO, 15% Mn02) vd so sdnh hogt tinh ciia hdn hgp 
dd vdi chdt xuc tdc da bilt KS. 

Xdc djnh dugc phdn tram cdn thilt eiia oxit kim 
logi dua vao trong polyme vd khoi lugng chat xiic 
tac dua vao trong dung dich phan irng sao cho dgt 
hieu qud cao nhat. 

Nhipt dg tdt nhdt de dien ra phdn irng Id 6Q°C, 
oxi hda Na2S vdi xiic tdc la hon hgp CuO-S/MnO:-
15 Id phan irng bdc 0 theo ndng dg NasS vd bdc I 
theo ndng dp cua oxi. 

Ca che phdn iing oxi hda Na2S vdi xuc tac Id 
hdn hgp CuO-5/Mn02-15 da dugc dua ra. 

TAI LIEU THAM KHAO 

1 Hoffinan M. R. Kinetics and mechanism of oxidation 
if sulfide by oxygen: Catalytics by homogenious 
metalphtalocyanyne com/j/eies/Hoffinan M. R,, Lim 
B.C // Environmental Science Technology, 13(11), 
1406-1414(1979). 

2 A. O. Akhmadullina. Heterogeneous catalytic 
demercaplizalion of light hydrocarbon feedstock I A. 
G. Akhmadullina, B. V, Kizhaev, G, M. Nurgalieva, 
1. K. Khmshcheva and A. S. Shabaeva, et al // 
Chemistry and Technology of Fuels and Oils, 29(3), 
108-109(1993), 

3. A C. >fs 1041142, Bioji Ne 34, 1983. KaTajiHsaiop 
fljifl OKHCJieHHS cepHHCTtix coeflHHeHHH H cnoco6 
ero npHroTOBJieuHH/A. F, AxMaflyjuiima, A, M. 
Ma3rap0B, M. H. AJIBJIHOB, B. B Kajianeea, H. K. 
Xpymeaa, P. M. HyprajineBa, T. A. OcTpoyMoea, 
A. O. BHJib,aaHOB. 

t. B. Halpem, J. E. Germain. Compt. Rend., 277(24), 
1287-1290(1973). 

5, V. Valeika, Oxidation of sulphides in tannery 
wastewater by use of manganese (IV) oxide I V, 
Valeika // Polish J. Environ. Stud. VoL 15 No 4. 
2006, 623-629. 

Mn"*" +SH"->Mn' ' + SH' (1) 



TCHH, T. 50(2), 2012 

6. S. Veprek. Mechanism of Ihe deactivation of 
Hopcalite catalysts studied hy XPS. ISS, and other 
techniques I S, Veprek, D, L Cocke, S. Kehl and 
HR Oswald // J, Catalysis, 100(1), July 1986, P, 
250-263 

Bill Dinh Nhi vd cgngsif 

F, C, Buciuman. A spillover approach to oxidation 
catalysis over copper and manganese mixed oxides I 
F.C. Buciuman, F, Patcas, T Hahn // Chem. Eng. 
Proc, 38, 563-569(1999), 

Lien h^: Biii Dinh Nhi 
Trudng Dgi hgc Tong hgp Nghien ciru Cdng nghp Quoc gia Kazan Lien bang Nga 
(Kazan National Research Technological University) 
Dipn thogi:+79274156220 
Email: \icInanik/((/Aaluio com 




