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Lu TINH XUC TAC CUA CAC PHU'C KIM LOAI
[UYEN TIEP TREN CO S& NHUA IONIT EDE-10P
ONG QUA TRINH OXI HOA ION SUNFUA

NG OXI PHAN TU

Trong mot 88 cong trinh vira cong b [1-3) ching toi thiy phirc kim logi trén co s& polune cé
lang 1dm xtc téc cho qué trinh oxi héa cic hgp chit chéa lwu huynh. V) thé€ ching t8i djt
28 tiép tuc tdng hop h§ phtrc kim loai chuyén tiép trén cdc chit mang khéc nhau vi nghidn
tfnh ch&t xic tic cda ching. Trong bii bdo nidy chiing tdi d8 cip dén nhya ionit EDE-10P
hng c&c kim loai chuyén tiép 4 ta ophirc véi né. Dé ditu ché phirc kim logi chuyén tiép véi
. ionit EDE-10P, trwéc hét chuyén nhva ionit EDE-10P sang dang mudi Ma* bing céch rida
, 3au d6 cho nhya vdo dung dich cdc mudi kim loai chuyén tiép véi ndng 45 tinh trwée, dd
b nhiét 4§ phong trong 24 gid. Trong théi gian ndy ion kim loai h&p phy vdo ionit vi tpo
véi ionit. Tiép d6 téch xdc téc ra khdi dung djch trén phéu Bucne, rira nhidu [in bing nuwée
y khé trong khong khf. Nong d§ kim loai trong ionit duge xéc dinh theo sy mA&t di cda ndag
ing dich mudi truéc va sau khi hip phy bing céch chuin 46 hodc do mft 48 quang cda dung
tdch ra.

Hoat tinh cda cic chit xdc tdc dwoce nghién ciu cho qud trinh oxi héa natri sunfua bing oxi
t trong hé tinh theo phuong phép [4]. HE tinh gom mét binh phdn éng hai ngkn kifu "con
m4y diéu nhiét, may l&c va microgasomet, nhd dé6 mh cé thé theo déi sy thay d8i thé tich
D3) trén dung dich phin éng theo th¥i gian. Dwa vio dudmg cong ddng hoc 4¢ tinh téc 4
IAu cda phdn émg. MJi thf nghiém dwoe Iip lai khéng ft hon hai Iin, sai 83 do trung binh
hép 1A 3-5%.

J4c sdn phim oxi héa 12 SO3~ dwgc x4c dinh theo phin ing véi BaCl; vi S;037, SO}~
chidn 43 bing phuong phép i6t. Bin chit xdc téc dwge xdéc dinh bing phwong phép héa
A chup phé hong ngoai trén mdy UR-26* dwéi dang vién véi KBr.

CAC KET QUA THUC NGHIEM VA GIAI THICH

loat tinh xdc tdc cda phic kim loai chuyén ti€p trén nhwa ionit EDF-10P phy thuc vdo bia
ra ndng d ion kim loai dwoc biéu dién & bing 1 va 2.

‘r két qua bdng 1, néu khéng cé chat xic tdc thl qud trinh oxi héa natri sunfua hju nhw
t xdy ra, mdc dd vé& mit nhiét déng hoc 1A hodn todn ¢6 loi. Véi s céd mit cda chit xic téc,
» phan ng ting nhanh, hoat tinh cda céc ion kim loai ¢ thé xép theo diy:

Mndt > Nt 5 Cott > Cult > Felt = o (l)

\ay (1) hodn todn gidng diy hoat tinh cda chc phire kin. logi chuyén tiép trén co 8& ayi polime
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Bdng 1
Aah hudng cda bdn chit jon kim logai dé€n hogt tinh xéc tée cda phirc kim lopi chuydn tid
trén ionit EDE-10P trong qué trinh oxi h6a Na3S 0.1M bing axi phin td & 40°C (V = 10 m
[M**] = 2 mmol/g, ms = 0,03g

Tdc 43 ban dRu cda qué trinh oxi héa

Ion kim loai
W, - 10%, mol 0, /1.g.gy W, - 10%, mol O, /1.gy.mmol

crt 0,5 0,25
Mn?+* 15,4 7.7
Fe?* 0,6 0,25
Co?t 2,6 1,3
Ni?* : 73 8,7
Cu?t 1,3 0,65

EDE-10P 0 0

Nhw v§y hoat tinh xdc téc cda phirc kim loai dwge xéc djnh chd yéu bing bidn chit cda i
kim logi v ciu trdc phin t& cda né.

T¥ bing 2 thiy ring t& 43 phin tmg it thay 48i véi sy thay 48 ndng 49 ion kim logi, 5
phém chd y&u cda phin éng I2 ion sunfat (SOF™) cdn sdn ph&m phy I céc ion S,037. Sau ph
#mg oxi héa natri sunfua, cdc chit xidc téc déu thay d& miu vi ¢ miu den rit d¥c trumg c
che phirc sunfua kim logi. V1 vy sau phdn émg céc chit xtc tde dwge rika bing dung djch He
Déi véi phirc Fe?* /EDE- 10P sau khi rita biing HCI cdn xdc djnh dwgc sy c6 mit cda ion Fe!
Nhw viy ion kim loai thay d8i héa trj trong qué trinh phin émg. Con ddi véi Cu?*, Co?*. Ni?
Mn?* /EDE-10P cvhi x4c dinh dwoc sw ¢6 m¥t cda ion héa trj 2 vl trong mdi trudmg axit cbc i
héa trj cao hon nhw Co®+, Ni®t, Mn** v.v... khdng ben sé chuyén v trang thdi bén virng héa
2.

V3 sy thay 43i thanh phia « ' tiia xbc téc trong phdn dmg chiing t3i di ding phd h3ng ng
d? xéc djnh. Nhya EDE-10P 13 nhya chua hai nhém chéc - OH, NH cé khd ning tao phirc s
kim loai [5]. Trong phd hdng ngoai cda EDE-10P ¢6 cdc vych 1050, 1150 cm ™! dng véi dao df
bién dang cda nhém -OH vA 1560 cm™! ¢ng véi nhém -NH. Véi sy ¢ m¥t cda ion kim logi
sy thay dd lém trong pho hong ngoai va sy thay 48i ndy khic nhau 48i véi méi ion kim logi k)
ahau. Vé&i phic Cu’t /FDE-10P cyc dai hip phy & 1560 cm ™! bién m&t vA xuit hin cyc dyi 0
& 1360 cm ! vi 825 e . Nl viy, trong ionit, ddng da tao phirc véi nhém chire -NH cda nbi
Ditu nay ciing phi hop véi két qud cda téc gid [6] cho ring Cu?" tao phirc vén 4 nguyén t¢ ni
Cyc dai & 825cm ! ¢6 thé \rng v&i véi dao ddng cda lién két Cu-OH. VI vBy c6 thé d8 nghj «
trdc da nhén cda phirc dong v&i ionit EDE-10P nhu sau:

bt R e e SR

N N N N

; o d

sy Cu/———g SER o, ) (5
g \N N/ N :

S S W Y

D3&i véi che trudng hop cdn lai, xudt hign che cyc dai riug & khodng 500-650 cm ™! djc tn
cho dao déng cda lién két kim loai - phdi t& nhu Fe-O, Cr-0, Co-0. D3i v6i Ce'* xult biga
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30 cm ™! d¥c trung cho dao ddng cda lién kéL Cr-OH do tpo thanh phée da nhda hhi adng
P ¥m. T¥ d6 ta cb thé bidu didn phire cda Cr®* véi nhys jonit EDE-10P nhe sau:

-"]'\\.../' Vr*‘-’“\—« ‘r\_

N
/
)Cr\_._ g>/cr S
. 0/ \N % (3

3+
u phin dmg, 43i véi ph&%leDE-IOP xuft hién vach hip phy yfu & 1560 cm™'. Didu 46
[y m&t phin nhém chic -NH dwgce gidi phéng khdi lign kdt véi Cu?*, Ngodi ra cyc dpi hlp
825 cm ™' bién m&t v xuft hién cye dai hip phu méi & 650 cm™* dfc trumg cho lidn kit
p - phéi t&. Bing phwong phép héa hoc di xéc dinh sy tyo thinh phérc sunfua kim lopi
thya ionit. Nhw vy sy tao thinh lién két ben Cu-S di lAm yéu lién két cda ion Cn” vén
thira-NH vi phé din mdi lién két dé.

Bdng 2
r phy thudc t8c 4§ ban dBu cda qué trinh oxi héa Na,S blng oxi phin té vio ndag 4) cda
Cu?*, Ni?* trong ionit EDE-10P & 40°C (V = 10 ml, my = 0,05g).

Xdc tée [M+], mmol/g  W,.10° Alx W, 109, MoiQr,

0,1 0,2 2,0
0,3 0,3 1,0

Cu?* /EDE-10P 0,6 0,4 0,8
0,7 0,5 0,7
0,9 0,6 0,67
1,0 0,7 0,7
0,1 0,3 3,0
0,3 0,6 2,0

Co?* /EDE-10P 0,5 1,0 2,0
0,7 1,8 19
0,9 1,5 1,7
1,0 117 l"’
0,1 0,2 10
0,3 0,6 37

Ni?*/EDE-10P 0,4 0,8 3,0
0,5 1,1 2,2
0’6 l.ll 300
0,7 1.9 17
0,9 2,4 37
1,0 2,9 9
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Do d6 cé thé biéu dién phirc sunfua ddng trong nhya EDE-10P nhu sau:

S R e e
N N N N
N
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N ™
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Cyc dgi hap phy & 650 cm™" ¢6 thé img v&i dao ddng lién két Cu-S. C4 thé gidi thich tron
d8i véi trudmg hgp cda Cr®* /EDE-10P. Dya vao két qud nghién ctru ph8 h3ng ngogi vi ph:
phip phin tich héa hoc ¢d thé khing dinh ring phirc sunfua kim loai v&i nhya EDE-10P 1A t

t&m xéc tdc cho qué trinh oxi héa NayS, phirc sunfua kim loai thye hign chérc ndng chuyédn
td tir ion sunfua dén oxi phin tif.

Cé thé md t4 céc giai doan cla phin ¥ng nhu sau:

a) Hip phy céc phin t& tham gia phdn éng $?~, H,S, O3 ... lén bé m¥t nhya EDE-10
t30 thinh phérc sunfua kim loai. Dang ciu trdc (2), (3) dé ding chuyén thanh dang (4) v¢
¢6 m¥t cda ion . Do tao thanh lién két bén Cu-S nén mot phin lién két Cu-N bj ph& hdy, ni
kk8ng bj phd hdy hodn todn vl né€u phd hdy hodn todn thl CuS sé r&i khdi b& mit nhya vi ch
vdo dung djch phin éng, diéu ndy khong nhin thiy tir thye nghiém.

b) Sau khi tgo thAnh phirc sunfua kim loai, ion $?~ & chuyén di¢n t& téi O, théng qua
tim xfic tdc phirc sunfua kim loai

e— e—

- S ek 5
X,y 2
ionit

tée 12 ion kim loai nhin dién tif tr S?~ va truyEn dién ti cho O3. Viéc tao thanh trang théi t:
gian (5) mA & d6 céc chit tham gia phdn &ng va trung tAm xidc tdc cé s twong dng vd ciu ty
ning lwong 1A cé lgi hon cd vE mit n¥ng lwong dé thuc hién chirc nAng nhin vA chuyén dién

¢) Tao thanh sin pham va gidi hip sdn phim, chuyén sdn phim tir b¥ mit nhya ionit
dung djch.

Céc giai dogn a, ¢ xdy ra nhanh; giai doan b xdy ra chim phy thudc vdo khd ning thay
héa tri cda ion kim logi, #3 lugng tim xéc thc (ndng 49 ion kim logi) va ban chit cda nhém ¢
cda nhya ionit vA 14 giai doan quyét dinh t8c 4§ phdn ¥ng. Day hoat tinh (1) di khing djoh r
t8c 43 chuyén dign ti (tdc 4o phin drng) trwée hét phy thudc vio bdn chit ion kim logi vi
tao dién tik cda ching. Trong mdi truwdng kiém ion kim loai cAng d& oxi héa bing ion sunfua
cAng dé bj kh& bing oxi bao nhiéu, tdc dé chuyén dién ti tir S?~ t&i oxi chng nhanh biy nh
tirc 1 t8c 46 phdn ¥ng cing 16n biy nhiéu; Nhue viy, Mn?* dé thay ddi héa trj nhit, ¢b hogt ¢
16n nhit, cdn ion Cr** khé thay d&i héa trj nhat nén cé hoat tinh nhd nhat.

Sy phu thudc cda hogt tinh vao ndng d§ ion kim loai (bing 2) 1A do ..hi ndng 44 kim logi ¢
1Am t¥ng 88 trung tdm xdc t4c trén bé mit nhua ionit nén t8¢ dd phdn dng ting.

o -
KET LUAN
1. Hoat tinh xtc tdc cda phtc kim loai chuyén ti€p trén co s& nhya ionit EDE-10P §
thudc chd y&u vdo bin chit va ndng 44 ion kim loai.
2. Trong qué trinh oxi h6a NagS bing oxi phin ti, trén b¥ mit nhya ionit tao taknh pt
sunfua kim loai 1A trung tim xic tédc vA thyc hién chirc ndng chuyn di¢n ¢t §7° déa Oy, (
phirc sunfua kim logi ndy 14 md Linh don gidn cda enzim sinh vau tong ©é thdug nha feredox
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LYTIC ACTIVITY OF COMPLEXES OF TRANSITIONAL METALS ON
BASIS OF RESIN IONIT EDE-10P IN THE OXIDATION PROCESS
JLFIDE-ION BY MOLECULAR OXYGEN.

'he influence of the nature and the concentration of transitional metals lons on the resin ionit EDE-
n the catalytic activity of the oxidation process of sulfide-ion was studied. Mechanism of oxidation
ide-ion by molecular oxygen as electron transfer from S; to O; with the participation of sulfida .
gxe of transitional metals was proposed.
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NH GIA DO HOAT DONG CUA
[ DOI VINYLIC HOAT DONG

C4c monome vinylic hoat ddng dwoc sk dung rong rai trong tdng hgp cao phin td, troug vige
png lam thudc thir d¢ xdc djuh cdc hyp chit chia bhidro hub dgng. Song vige ddnh gid 4§
dong cda ching van chua 6 hé thing v dinbi leong.
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