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Abstract

The catalytic efficiency of transition metal oxides deposited on the polymer matrix has been investigated in sodium
sulfide oxidation. Using known patents methods:heterogeneous catalysts were synthesized by introducing transition
metal oxides into the polymer matrix, the concentration of Na,S was measured by the potentiometric titration method .
It is shown that the polymeric catalyst 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 determined. The mechanism
of electron transfer between copper and manganese cations has been considered.
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1. MO DAU

Trong cic nha may hoéa diu mot trong nhiing
van dé quan trong nhét trong viéc bao vé mdi trudong
1a khir doc va tai sir dung cac hop chit co chia luu
huynh. Co6 rat nhidu phuong phap xir li Na,S da
dugc Ung dung trong cac nha may cong nghiép,
trong d6 oxi hoa Na,S trong dung dich kiém béi oxi
trong khong khi 13 mot phuong phap mang dén hiéu
qua cao va gia thanh ré.

Trong diéu kién khong ¢ xuc tic qué trinh oxi
héa Na,S duoc dién ra trong diéu kién nhiét do 90-
110°C va ap suat 0,3-0,5 MPa. Chit xuc tac c6 hoat
tinh cao dd duoc biét dén do6 1a mudi cua cac kim
loai chuyén tiép Ni, Mn, Cu, Co, Fe [1]....

Céc chat xtc tac dugc c¢b dinh trén nén polyme
duogc sir dung dé xtr 1i cac hop chat chira lvu huynh
trong nudc thai cdc nha may hoa dau c6 nhiéu uu
diém nhu gitr duoc hoat tinh xuc tac cao trong thoi
gian dai (tir 5-10 nam), bén viing trudc cac tac nhan
hoa hoc khac ciing nhu trong méi trudng kiém va
dic biét dugc tai st dung nhiéu lan khong giy 6
nhiém méi truong [2]. Tat ca nhitng wu diém d6 da
dugc khiang dinh trong chit xtc tic KS (cb dinh
phtaloxyanin coban trén nén polyme), nhugc diém
cia KS 1a gia thanh cao do sy dit do cua
phtaloxyanin coban. St dung cac oxit kim loai
chuyén tiép ¢ dinh trén nén polyme trong xur li
nude thai nhim muc dich nang cao hoat tinh xuc tac
va giam gi4 thanh cua chat xuc tac.

2. THUC NGHIEM

Céc oxit kim loai chuyén tiép dugc st dung
trong viéc nghién ctu la TiO,, V,0s, Cr,0;, MoOs,
MnQO,, Fe;,0;, Co3;04, NiO, CuO. Dung dich sach
Na,S duoc nhan bing cach cho khi H,S qua dung
dich 25% NaOH dén bao hoa. Chat xuc tac di thé
duogc tong hop bang phuong phap co sin theo bang
sang ché bang cach tron oxit kim loai chuyén tiép
vao polyme ¢ nhiét 3o cao khoang 150-200°C sau d6
ép moéng va cit thanh cac manh nho véi kich thude
2x2x2 mm [3].

Qua trinh oxi héa Na,S duoc dién ra trong binh
phan tng hinh tru, van téc khi oxi qua dung dich
phan Ung trong binh tir 6-12 I/h. Dung dich duogc
tron déu nhd may khudy. Nong d6 Na,S ban dau tir
4-15 g/l va dugc xac dinh bang phuong phap chuin
do dién thé.

Céc két qua tinh toan cung v&i dd thi dugc thiét
lap trén chuong trinh Excel.

3. KET QUA VA THAO LUAN

3.1. Hoat tinh xic tic cia cac oxit kim loai
chuyén tieép, dwgc c¢o dinh trén nén polyme, trong
phan ing oxi héa Na,S

Hoat tinh xiic tic ciia mot sd oxit kim loai
chuyén tiép di dugc nghién ciru trong phan tng oxi
hoa H,S, NH;. Trong phan g oxi héa Na,S chi c6
MnO,, CuO biéu hién hoat tinh xtc tac cao, con cac
oxit kim loai chuyén tiép khac TiO,, Cr,0;, Fe,Os,
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C0304, NiO ¢6 hoat tinh xuc tac t}lép hon, mot sb
khac tham chi con kim hdm van toc phan Gng nhu
V,0s, MoO; (hinh 1).

Vo102, g /(1%c)
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Hinh I: Hoat tinh x0ic tac cta cac oxit kim loai
chuyén ti€p, duogc co dinh trén nén polyme, trong
phan ng oxi hoa Na,S

Két qua trén dwa theo co ché phan tng oxi hoa
khir dudi tac dung cia chét xtc tac, theo d6 van toc
phan tmg phu thu¢c vao hai yéu té:

1) Van toc tao thanh t6 hop chat xtc tac (K) va
oxi (0), van tbc nay phy thudc vao van tdc bam gitr
oxi 1én bé& mat chit xuc tac: 2 K+ 0, — 2 K--O

Theo yéu t6 nay hoat tinh xuc tic clia cic oxit
kim loai chuyén tiép phin bd theo ddy sau: CuO >
CO304 > NiO.

2) Van tbc phéan ra t6 hop K-O phu thudc vio
nang lugng lién két giita cac oxit kim loai chuyén
tiép va oxi: K—O + R — RO +K

Day hoat tinh xuc tac cua cac oxit kim loai
chuyén tiép dua trén yéu t6 th hai dugc sip xép
nhu sau: Co304 > CuO > NiO > Mn,0; > Cr,03>
FCQO3 > 7Zn0O > V205 > T102 [4]

Hoat tinh x0c tac cao cia mangan oxit (MnQ,)
c6 thé giai thich bang viéc chiing khong chi 1a chat
xuc tac nang cao van toc phan tng gitta Na,S va O,
ma con truc tiép tham gia vao phan tng v4i Na,S
gidng nhu mot chét oxi héa tham gia vao giai doan
dau ctia phan tng [5].

Tir két qua & trén ching ta huéng dén mot chit
xuc tic mdi 1a hdn hop giita dong oxit (CuO) va
mangan oxit (MnQO,) ¢6 dinh chung trén nén polyme.
Lua chon ti 1€ gitta CuO va MnO, sao cho nhén
duogc chit xuc tac c6 hoat tinh cao nhit trong phan
g oxi hoa Na,S duoc biéu dién ¢ hinh 2.

T hinh v& ¢6 thé théy duoc chit xuc tac co hoat
tinh cao 14 hdn hgp CuO-5/Mn0,-15 (5% theo khbi
luong la CuO, 15%-MnO, con lai 80% la polyme),
so sanh hoat tinh cta chat x(c tac méi nhan duogc
ndy va chit xuc tac da dugc tmg dung nhiéu trong
viée xtr 1i nude thai 1a KS-20 (20% theo khdi lwong
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la phtaloxyanin coban, 80% la polyme) thiy ring
van toc phan mg oxi hoa Na,S trong trudng hop xuc
tac 1a hon hgp CuO-5/MnO,-15 cao gip gan 1,5 lan
s0 v6i KS-20, tir d6 c¢6 thé thdy duoc tiém ning ng
dung to 16n cua chung vao xir li cac hop chat chira
luu huynh trong nudc thai cong nghiép.
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Hinh 2: Sy phu thudc van tdc ban dau phan ung
oxi hoa Na,S vao ti 1¢ gitra CuO va MnO,
trong chat xuc tac

3.2. Nghién ctru cic nhén t6 anh hwong dén hoat
tinh xic tac cia hon hgp CuO-5/MnQ,-15 trong
phan ing oxi héa Na,S

Trong viéc ng dung chat xuc tic vao trong
cong nghiép can tim ra thanh phin phan trim theo
khéi lugng oxit kim loai dua vao trong polyme, ciing
nhu tim ra khdi luong nho nhét chét xuc tac dua vao
trong dung dich phan tng dé c6 thé dat van tc phan
mg cao nhat. Tur két qua cta thi nghiém da chung
minh dugc rang: 1) khi ting thanh phan cia CuO-
5/MnO»-15 tir 0-15% thi vén téc phan Gmg oxi hoa
Na,S ting sau d6 du c6 ting thém khéi luong CuO-
5/MnO,-15 vao trong polyme thi van téc ciing
khong thay dbi; 2) ting khdi lugng chét xic tac dua
vao trong dung dich phan tmg tir 0 dén 5,0 g thi vin
téc phan tng dong thoi ciing ting theo va ciing dat
duogc van toc tdi wu (hinh 3).

Trong diéu kién thiéu chét xuc tac khi ting nhiét
d6 ciing nhu 4p sudt thi van toc oxi hoa Na,S ting
theo. Str dung chat xuc tac 1a hdn hop CuO-5/MnO;-
15 trén nén polyme quan sat thiy rang van toc phan
g dat cao nhét ¢ diéu kién 60°C, cao hon hay thap
hon nhiét d6 nay déu anh huong lam giam vén tdc
phan tng (hinh 4).

Trong qua trinh di tim bac phan tmg két qua thi
nghiém dé ching minh vé phan tng bac 0 theo ndng
d0 Na,S va bac 1 theo n6ng d6 cua oxi (hinh 5). Tu
két qua d6 hoat tinh xtic tac cua hdn hop
CuO-5/Mn0O,-15 trong phan Ung oxi hoa Na,S
khong phu thudéc vao viéc ting nong do cia Na,S
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nhung lai tang cung voi viée tang nong do oxi trong
hon hop khi dua vao dung dich phan rng.
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Hinh 3: Sy phu thudc van tdc oxi hoa Na,S vao
khoi lugng chat xtic tac
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Hinh 4: Su phu‘ thudc van tég oxi hoa Na,S vao
nhiét do trong diéu kién c6 chat xtc tac 1a hon hop
CuO-5/MnQO,-15
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Hinh 5: Su phu ghucf)c theo logarit, ctia van tde o~xi
héa Na,S vao nong do O, vdi chat xuc tac 1a hon
hop CuO-5/Mn0O,-15

Viée tim ra béc cua phan Gmg theo Na,S va O,
giup dua ra co ché cua phan tng oxi hoa Na,S dudi
tac dung cua hon hgp CuO-5/MnO,-15:

Mn*" + SH — Mn*" + SH’ (1)

Hoat tinh xuc tdc cua...

2 SH' — HSSH Q)
Cu®"+Mn’" — Cu" + Mn** (3)
Cu'+ 0, — Cu” + 0, “)

Giai doan 1 va 2 dién ra voi toc do cao tuong
mg v6i phan tng bac 0 theo ndng do Na,S. Giai
doan 3 1a sy chuyén ddi ion giita dong va mangan
tao nén hoat tinh xuc tac ciia hon hgp CuO/MnO; [6,
7]. Giai doan 4 dién ra cham va phu thudc vao néng
d0 cua oxi.

4. KET LUAN

Hoat tinh xic tac cua cac oxit kim loai chuyén
tiép di dugc nghién ciru, trong do hoat tinh cao nhét
1a ddng oxit va mangan oxit.

Xac dinh duogc ti 16 toi vu giita dong oxit va
mangan oxit trong chit xuc tac (5% theo khdi luong
CuO, 15% MnO,) va so sanh hoat tinh ctia hdn hop
d6 véi chét xuc tac da biét KS.

Xac dinh duoc phﬁn tram can thiét cua oxit kim
loai dua vao trong polyme va khdi luong chat xtc
tac dua vao trong dung dich phan ing sao cho dat
hiéu qua cao nhat.

Nhiét do tot nhat dé dién ra phan tng la 60°C,
oxi hoa Na,S véi xuc tac 1a hon hop CuO-5/MnO»-
15 la phan Gng bac 0 theo néng d6 Na,S va bac 1
theo nong do cua oxi.

Co ché phan tng oxi héa Na,S voi xiic tac la
hdn hop CuO-5/Mn0,-15 da dugc dua ra.
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