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Abstract

The catalytic efficiency of transition melal oxides deposited on the polymer matrix has been investigated in sodium
sulfide oxidation. Using known patents methods.heterogencous catalysts were synthesized by introducing transition
metal oxides ino the polymer matrix, the coneentration 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 m 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 mangancse cations has been considered.
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1.M0 PAU

Trong cac nha may héa diu mét trong nhimg
van dé quan trong nht trong viéc bao vé moi trudng
1a khir doc va téi sir dung cac hop chét ¢é chia luu
huynh. C6 rat nhidu phuong phap xur li Na,$S da
duge ing dung trong cac nha may cong nghiép,
trong dé oxi héa Na,$ trong dung dich kiém bai oxi
trong khong khi 12 mét phuong phap mang dén higu
qua cao va gia thanh ré.

Trong diéu kién khong c6 xiic tac qua trinh oxi
héa Na,$ duge dién ra trong diéu kién nhiét do 90-
110°C va 4p sudt 0,3-0,5 MPa. Chat xdc tc c6 hoat
tinh cao da duqc biét dén do 1a mudi coa cac kim
Ioalchuyen llcp Ni, Mn, Cu, Co Fe[l1]...

Céc chit xic thc duge ¢b d|nh trén nén polyme
duge sir dung dé xix li cac hop chit chira luu huynh
trong nuge thai cac nha may héa dau co nhieu uu
diém nhur gifr duge hoat tinh xdc téc cao trong théi
gian dai (tir 5-10 nam), bén vitng trudc céc tic nhan
héa hoc khdc cling nhu trong méi lru«‘mg kiém va
dic biét dugc tai sir dung nhiéu lan khéng gay o
nhiém méi trudmg [2]. Tt ca nhitng wu diém do da
duge khing dinh trong cha( xiic tac KS (co d|nh
phtaloxyanin coban trén nén polyme), nhuqc diém
cia KS 1a gid thanh cao do sy dit do cta
phlaloxyamn coban Su dung cac oxit kim loai
chuyén ucp ¢é dinh trén nn polyme trong xir li
nuée thai nhdm muc dich ndng cao hoat tinh xuc tac
va gidm gia thanh ciia chét xiic téc.

2. THUC NGHIEM

Céac oxit kim loai chuyén liép duge su dung
trong vigc nghién ciru 1a TiO,, V05, Cry05, MoOs,
MnO,, Fe;0;, C0,04, NiO, CuO. Dung dich sach
Na,$S duge nhan bang cach cho khi HS qua dung
dich 25% NaOH dén bao hda. Chit xic tac di lhe
duge |ong hop bing phuong phap ¢6 sin theo béng
sing ché bing cich trén oxit kim loai chuyén tiép
vao polyme & nhiét do cao khoang 150-200°C sau d6
ép mong va it thanh cac manh nho véi kich thuge
2x2x2 mm (3].

Qua trinh oxi héa Na,§ duge dién ra trong binh
phan {mg hinh try, van tée khi oxi qua dung dich
phan ung trong binh tr 6-12 I/h. Dung dich duqc
tron déu nhé may khudy. Nong 46 Na,$S ban dau tir
4-15 g/l va duge xac dinh bang phuong phap chudn
dé dién thé.

Cic két qua tinh todn cling véi dd thi dugc thiét
1ap trén chuong trinh Excel.

3. KET QUA VA THAO LUAN

3.1. Hoal tinh xuc tac cida cac oxit kim loai
chuycn ncp, duge b dinh trén nén polyme, trong
phén wag oxi héa Na,S

Hoat lmh xiic tac cia mdt sb oxit kim loai
chuyén tiép da dugc nghién clu trong phan ing oxi
héa H,S, NH;. Trong phan {ng oxi héa Na,S chi cd
MnQ,, CuO biéu hlen hoal tinh xic tac cao, codn cac
oxit kim loai chuycn lxcp khac TiO,, Cr0;, Fey0s,
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I . Lt L
C0:0,. NiO ¢6 hogt tinh xiie tac thap hon, mot so
khac tham chi con kim ham vin 1oc phan tng nhr
V1205, MoOu (hinh 1)
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Hinh 1 1oat tinh xiic 1a¢ cva cac oxit kim logi
chuyén tiep. dirgre o dinh trén nén polyme. trong
phan g oxi héa Naxs

Két qua trén dya theo co ché phan (mg oxi hoa
khir dudi tac dung ciia chit \uc lac theo dé van 16c
phan trng phy thuge vao hai yéu té:

1) Véan loc 120 thinh 16 hop chat xiic tac (K) va
oxi (0), van 1d¢ ndy phu thude vao vin 16¢ bam giir
oxi Ién bé mat chél xuctac: 2K + 0y — 2K--O

Theo yéu 16 nay hoat tinh xiic tdc cia cdc oit
Kim loai chuyén tiép phan bé theo day sau: CuO >
Co;0,> NiO.

2) Vin téc phan ri td hop K-O phu thugc vao
nang luong 1ién két iira cac oxit kim logi chuyén
uép vaoxi K—O +R — RO +K

Day hoat tinh xiic tdc cua cac oxit kim loai
chuyén uép dya trén yéu 6 thir hai duge shp xép
nhu sau: Co,0; > CuO > NiO > MmO; > CryO>
Fe,0y > ZnO > V,0,> TiO, [4}.

Hoat tinh xic 1dc cao cua mangan oxit (MnO,)
¢6 thé giai thich bing viée chiing khong chi 1a chat
xuc tac ning cao van 16¢ phan g gita Na,S va O,
ma ¢on trye tiép tham gia vao phan ung voi Na,§
gidng nhur mot chat oxi hoa tham gia vao giai dogn
dau cia phan ung [5).

Tir két qua & trén ching ta huong dén mot chat
xic tic mai 12 hdn hop giira déng oxit (CuO) va
mangan oxit (MnO,) ¢6 dinh ch\'mg trén nén polyme.
Lua chon ti 1& gia CuO va MnO, sao cho nhin
duge chat xuc tic c6 hoat tinh cao nhat trong phan
ung oxi hoa Na,$ duqc biéu dién & hinh 2.

Tir hinh v& ¢6 thé thay duge chit xic tic cé hoal
tinh cao 1a hon hop CuO-5/Mn0,-15 (5% theo khdi
lugng la CuO, 15%- MnOz con lai 80% la polyme),
so sanh hoal tinh cia chat xic tac méi nhan dugc
ndy va chit xuc tac da dugc img dyng nhicu trong
viée xtr li nudre thai 1a KS-20 (20% theo khdi lugng

Bui Dinh Nhi va cong sie

la phmloxyanin coban, 80% la polyme) thiy ring
van 10¢ phan img oxi hoa Na,S trong (rucn{; hgp xic
tac 14 hdn hgp CuO- S/MnOa 15 cao gap gan 1.5 lin
50 vén KS-20, 1 do cd thé lllay dugce ticm nang (mg
dung 1o 1on cia ching vao xir li cc hop chét chira
lirw huynh trong nude thai cong nghiép.

ax
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Iinky 2+ Sy phy thuge van 15¢ ban dau phan ung

oxi hoa Na,$ vao ti I¢ giva CuO va MnO;,
trong chat xuc tac

3.2. Nphién ciru cac nhan (5 anh hwong dén hoat
tinh xdc tac cia hdn hgp Cu0-5/Mn0;-15 trong
phan ang oxi héa Na,S

Trong vigc immg dung chil xuc ldc vao trong
cong nghiép can tim ra thanh phan phan tram theo
khor lugng oxit kim loai dua vio trong polyme, cing
nhu tim ra khéi lugng nho nhat chat xie tac dua vao
trong dung d|ch phéan img dé ¢6 thé dat vén téc phan
ung cao nI\al Tir két qua cia thi nghi¢m da chimg
minh duge ring: 1) khi ting |I\anh phan cua CuO-
5/MnO;-15 tir 0-15% thi van toc phan ing oxi héa
Na,$ ting sau d6 dii ¢ tang (hém khéi lugng CuO-
S/MnOy-15 vao trong polyme thi van toc cing
Khang thay ddi; 2) tang khdi lugng chat xic tac dua
viio trong dung d|ch phan img tir 0 dén 5,0 g thi van
10¢ phan ing dong thai cung tang Ihco va ciing dat
duge vin 16¢ 16i uu (hinh 3).

Trong di¢u klcn thiéu chét xiic tic khi tng nhi¢t
d¢ cing nhu ap suat thi van tdc oxi héa Nay$ ting
theo. Sir dung chit xic tac 1a hén hgp CuO- S/Mnoz-
15 trén nén polyme quan sét (hay rang van 16c phan
ung dat cao nhat & diéu kign 60°C, cao hon hay lhap
hon nhigt d9 nay déu anh hudmg lam gidm vén tbe
phan ung (hinh 4).

Trong qua trinh di nm bac phan (mg két qué thi
nghi¢m da chimg minh vc phan (mg bdc 0 theo néng
do Na,S va bic 1 theo nong dd cia oxi (hinh 5). Tt
két qua d6 hoat tinh xic tac coa hén hgp
Cu0-5/Mn0,-15 trong phan Umg oxi héa NaS
khong phu thuge vao vige tang nong d¢ cua Na;$
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nhung lai tang citng vai viée tang néng dé oxi trong
hén hop khi dua vao dung dich phan tmg.

Vo 102, g/(1%)

06 -—I -— : -
6 1 2 3 & 5 6 7 38
CuO-S/Mn0Oy-15, ¢

Hinh 3: Sy phy thuge vin _lf)c oxi héa Na,S vao
khoi lugng chat xic tac

Vot 108, g/(14c)

Hinh 4. Su phy thue van tbe oxi hoa Na,$ vio
nhiét dg trong diéu kién c6 chat xic tac 1a hén hop
CuO-5Mn0;,-15

1g(dC / dty
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S

0,4 0,2 0 0,2

Hinh 5: Sy phu thude theo logarit cla van tc oxi
hda Nay$ vao ndng dé O, vai chit xic tée la hén
hgp CuO-5/MnO,-135

Viéc tim ra bic cua phan ting theo Na,S va O,
8ilp dua ra ¢g ché cua phan fing oxi hoa Na,S dudi
lac dung cia hén hgp CuO-5/Mn0O;,-15:

Mn*' + SH™— Mn™ + SH [0
221

Hoaqt 1inh xic 16c cua ..

2SH' — HSSH )
Cu? +Mn** = Cu" +Mn" 3)
Cu'+ 0, — Cu* +0, (4)

Giai doan | va 2 dién ra v(ﬂ 1bc dé cao tuong

ung voi phan Ung bic 0 theo nong d6 NagS. Giai
doan 3 1a sy chuyén ddi ion giira dong va mangan
120 nén hoat tinh xic tic cua hon hop CuO/MnO; 16,
7). Gian dogn 4 dién ra chim va phy thuge vao nong
dg cua oxi.

4. KET LUAN

Hoat tinh xic tac cda cac oxit kim loai chuycn

1iép di duge nghién ciry, trong d6 hoat tinh cao nhét
13 ddng oxit va mangan o*<|l

Xac dinh dugc ti 1§ 16i wu giira déng oxit va

mangan oxit trong chat xie tac (5% theo khdi i lugng
CuO, 5% MnO;) va so sanh hoat tinh cua hén hop
dé vai chat xic téc da biét KS.

Xac dinh dugc phan tram cAn thiét cia oxit kim

loai dua vao trong polyme va khéi lugng chét xic
tac dua vao trong dung dich phan img sao cho dat
hi¢u qua cao nhal

Nhigt dg 1ot nhat dé dién ra phan ing la 60°C,

oxi hda Na,S véi xic tac la hon hop CuO-5/Mn0O,-
15 1a phan ing bac 0 theo ndng dd Na,S va bac |
theo nong d cia oxi.

Co che phan ing oxi héa Na,$S véi xic tac 1a

hén hgp CuO-5/Mn0,-15 da duge dua ra.
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