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Abstract Xan thates are organic fbtation reagents used frequently in processing of non-fermousm etal sulfates The oxidation rate constant for potassim 1~
buty | xanthaie (KBX) w ith omnewas studied in thiswok. Two diferent kineticmodek 1 e the log-reduction of ozone w ith potass im r-butylxan thate
in excess and a can petitive kinetic mode] were applied in the detem nation of the rate constant A ccording to the firstmode]l atpH 2 Q 3 Oand 4 0,

the rate constantswere 153, 0 L*mol * 7!, 163. 2 It mol™* s ! and 169 71t mol ¢ s ! respectively when [KBX]0> 10[ O3 ] gand the w ell known
scavenger of hydroxyl radicak tertbutanol was added © the solution However the canpetitive kineticmodel gave an oxidation rate constant of 143
It mol 4 s=!' atpH 2 The overall degradation rate constants of KBX w ih ozone icreased w ih g and varied fom 334 2Ismol * s ' at {H 6 74 to
752. 11t mol 4 s ' atpH 7. 56. The ranoval efficiency of KBX declined along with the increasing dose of the hydoxyl radical mhibior tertbutanol

which suggested the omnemolecule cooperatedw ith the hydroxyl radical to ranove KBX i the oxidation process

Keywords potassim n-butyl xanthate ozonation direct rate oxidation; overall rate constant
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Fig 2 Fw diagram of the experment
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mg L, , KBX
KI . Q 025mob L
KBX
23 HM Tk
KBX ,
300 nm, ( Bader
et al, 1981 ), 4 : HPIC  (
Agiknt ZORBAX Exlipse XDB-C18 (150 mm % 416
mm, 5 Hm)), 25 C, (80 )
7 (20% ), lmlemi |,
30C, 278 nm
3 (R esults)
31 hFRETER
K BX (1)
L
_ [0s]o (1
[ KBX]o- [ KBX]
- [0s]0  [KBX]o KBX
. [KBX] KBX
1 KBX

Table1 The stoichian etric ratios for the direct reaction between omne

and potassim wbutyl xan thate

0,1,/ [KBX],/
H (nmot ™'Y (mmot L) :
2 0 01 01 20
3 002 02 L8
4 0 03 03 21
5 0 01 01 21
| ., f 20~50
KBX z 2
KBX z 2
32 REAST 5 KBX R # £H % (AEE N
)
( Stachelin et al, 1985):
( *OH)

1L0x10~ 1 0x10 Is mol* s
1992). , H o, « OH
) ( Staeheln
1985).

(H ang et al,

etal,

(Hoene etal, 1983 Yao

etal, 1991)

, * OH

(2) :
d[0s]

— =g, = ko [KBX][03] (2)

(2)
—h?}]:ko}[KBX] (3)

KBX

([KBX],/[0s], 2 10), KBX

©= ko, [ KBX | 1 (4)

(4
o h([Os]o/ [Os])-t - din [O5]/
de (3) -dh [Os] /de[KBX ], ,
) KBX

(2 (3)  , In([0s]0/[0s])
t , - dh[0O;]/dt
2030 40 In([Os5]0/[03])-t
) 0. 98 ,

3 ”

, KBX

2 KBX

Table 2 Rate constants for the ozonation of potassium n-butyl xanthate

H K o
/(It mol 4 s 1)
20 0. 1530 0. 97726 153. 0
30 0. 1632 0. 98051 163. 2
40 0. 1697 0. 97515 169. 7
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31 , KBX 34 E2EAL5 KBXEWR AEE ¥
x 2 = 2. ! , KBX
x=1 h ([KBX]o/[KBX]) - In([R]o/ ) (8) (Hogne
[R] ) , ]fO3X /kO3R7 kO3R etal R 1983)
Fox. 5  3A  KBX 4 _d Kd]fx = ko, [KBX][ 05 ] + kou [ KBX ] F OH
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0.25 , KBX
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Fig 5 Detem iation of ([ KBX], /[KBX])- h([R], /[R])

3 KBX
Table3 Rale constant br the reacton of ozonew ih potassim n-butyl

xan thate fran can petitive k netics

[KBX],/  [4CP]y/ ko !
(mmot L=') (mmot L™') (ImoF* s 1)
A 20 01 01 099149 136 1
B 20 Q2 02  09Bu 149 8
Average 143 0
5 , h([KBX]o/[KBX]) h
([R]o/[R]) ,
. h([KBX]o/[ KBX]) -
In([R]o /[R]) )
KBX , 3 3 ,
KBX 143.0
I*mol *s '(pH=2 0).
KBX
’ k()R

3

ko x

0; KBX )

In( [KBX Jo /[ KBX]) - 0].[03]dt :

KBX k.
6 pH  KBX ,
6 , pH , )
KBX
, KBX
( )-
In( [KBX ]o /[ KBX]) J[ 0;]dt (
7), (4. 4
, KBX H
., pH 6 74 756

334 21 mol * s 752 1

1 -1
Ismol*s ,

4 H KBX O,
Table 4  Detem mation of the rate constant of the overall reaction
betv een ozone and KBX at different H
H R? bpy /(Lrmol b s°1)
67 0. 98850 334 2
70 0. 97981 503 2
76 0. 97588 752 1
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