%M. ACTA CHIMICA SINICA 1996, 54, 403~ 407

RS RZER T 15 4 4 i iz B
— & A EHRE

BER”
(MITImEREER &% 321004)
K% Lo

(RIKZEERZR R 430072)

BWE WERAKTAKRESZHEREEEFIS(D RS _HFEREBRAIK VAR W, M E
TRENEEMBEWELE. A FERARHELE S(D B ZARSYHAEEL TS
WMAHIRE T 4.4 71 8.6 fF, T AT WASNEREZS, ABE T REMEREN. BTRAS KK
ERAZED, RAXMBOMERET IV AERE, Y TEES ¥R ES (1) . 2B H T
. NHTEWEYSILACHRERPE ENFRARNNERBTHES R, KA REMGERES
BIfE 4% F 3% AN,

XWIA BENF, REH G FoHM, 4,8

BRSO AN TR FE 32 3h 12 A A T B R, SRR RN B RS, BB R R R, B R
R B ERAE, FIRTI SV ARG B AR R R T A E B XN BE, RAROHFREIEA
i8R Ry 243 AT Sl T RS A R 4 Bk 5 3,5 - TIRK R MR ALK
REHIR, 36 TR A & 44 Ak R B 5

HESEIE, HESYWRBOEEAT RS, A — AT 66 B M A L F B 5 .
BATE R pHY. 2 B A IR, BRTHEZH & (CTMAB) FR7ERY, & (1) B
(D5 HBBXO)ER=TREY, HAREL TRAWSIRE 4.4 M8 65, Xk
TR RN ERE R, e T RN MR AR 45 (1) 48( 1) 5 XO, CTMAB %
B TEER YR ERER, A BN YA R, YT T R 5 2 44T, F BT
FTRELZSRER ST GG T B E, KB THENS R WAX ISR
HIRIXHRZIGHE 4% LAPY, AIXEARAEIRZ S 7E 3% DL

1 3£58

1.1 NESHN

UV - 240 RSN A6 B (A A SR, WHIREEWN 722 BDEMS 66 EH( b
WEEZAWERT ) , WC/09 - 05 BB R AH R %%, TYPE3056 12 35%1X, 386SX + HHL, & #
RS, 41 BODRAER:EE RS HEK lmge mL A&, FIOTE SRR,

1994 ~ 10 - 05 WL B . BERRAH 1995 - 03 - 07 W B K H AP F R & T RIIRE .



404 %R ACTA CHIMICA SINICA 1996

0.013moldm ° — F 8 (B H E A — K B4 KB . 0. 02mol - dm “3CTMAB
FKIER . 0.20mol-dm ~*THRD KV . B B H B I3 R 4, 7K o IR ZE 18K .
1.2 XBHZ

B—E B P BRI W W R CTMAB %W, IR )5, KEA R 25mlL; AR —5&
BMA (I RODARERBEMOER, BEE, KEAE 25mL. LABEBRERE 25CF,
FH1.5mL WREREE G/ Lem B+, HiRESH, T 611nm LSRR VT #
HE A - R, THEYLG R

2 ER5iR

2.1 R '

S(IRB() B FEEM CTMAB FE R = TTR & 9 8 B K RI I K2 BT 610
F612nm 4k (B 1), B/RBEAEEZB A2 H N 5.2x10* F 7.0 X 10*Lmol 1+ em™t. 5
CTMAB W AL & ML, MR BB A8, RMESFIRET 4.4 1 8.6 1.
A 61lnm AMEHK, AN = TR EYHREREWAME, REEBYR —REUEHR
HIHIER.

RS ME R RN EERSYWHAR K F4 ()34 (I ):XO:CTMAB X 1:2:
4. .
FHh, CTMAB 3 i 7] 89 25 B K K F#{X. CTMAB ¥ E 4514 0,8.0x1074,1.6 %
10731 3.2 X 10 "*mol - dm ~* B, i 7| Y B Y ¥ (580nm) 43 F| K 0. 84, 0. 54, 0. 40 F1 0. 32,
611nm AbH TR FEEE4> 5124 0.31,0.20,0.17 #1 0.16.
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1—iX# (& CTMAB) =ZJAAY 1—Co+ Ni;
ZREY 2—Co; 3—Ni; 2—Co; 3—Ni;
ZERAY 4—Co; 5—Ni ERAY  4—Ni;5—Co
2.2 BERM&EG

2.2.1 REBA pHEMS.0~10.0F8.0~10.5 8, & (). EB(I)=TRAYWRIEEM
BAKHEE. %A pHY. 2 WHIR B W 3mL, BERIE T RGO, X3 3 B E, fE FillE.
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2.2.2 AmEMFGGRE CTMABKRE D FHIFE 2Xx10*~2x10 3mol *dm ™ 3f1 4 X 1074
~2x10 3mol+dm *BF, & () B(IW=ZTRAYR L E/EE. %M 1.6 X10 *mol-
dm *CTMAB. #tEt CTMAB M E B KK & T4 85 TR (£ 50 5L B), RET B —
PR & A
2.2.3 BREFRAE XOWEAE 2.6xX10*~1.6%10 *mol-dm ~>38 Bl I 2 I 3% 45 B4 1 %
BEERRLE . HRIER TR, T XOHKE R 1.3 %10 3mol-dm 3.
2.2.4 REBAE FE10~35C BN, KN F4aT A TREE L B2k, B % m 5N #EE.
BEAS, LMMR. AEE(IDH=ZTREYHEBRAZERR, LRetiREEE % 25T, U
PRAE BT R 3 R TE Y
2.3 REzHFEHE
2.3.1 REZE (DWW TERESYWER N RBER, REEJAK, RER,
FTRANSBASKN, UATEESHEMT EEZREZGT, 841D B(IHH=ZTEREY
R RLEEZRK. 4 (11)TE50s WRMEASES, R (T) N FEIE 20min #5245, B
HFHREEMAERF(E 2), B— M BEENEZINEIMEER.
2.3.2 ARESEAHNEMNLZTE EMEXEGT, TRBEFM)E5BEH(HR) REE
HER(S) BV EBHENY =ZTRAY, EE YR TSR
M+ mH,R+ nS = M(H,_,R),S, + mrH" (1)
d[M(H,-,R),S,1/dt = & [M][H,R]*[H" ]”[S]* (2)
YR REEEANRE NS BB FIRER 50 U L, HEShE RSP, ER NI EPX K
e B A ALAR /DN, R 3. B B R R R R (B — 4% R Y 4bFE, B

d[M(H,-,R),S,1/dt = k[M] (3)
H k=ko[H,RI*[H" ]’[S]* (4

Ink =Inkg + xIn[H,R] + yIn[H" ] + zIn[S] (5)
B RIBG, RN A =ebe iR

In(A —A,)= —kt +InAs (6)

AP A NBHNERETFESRANTERNAREE, EE5EBE FHMHKRERIEL.
HELREFRERRLERMS, SBERE—FAAKE, il BRI &MRARETH A - #
£, 80 In(A. - A)DX ¢ fEE, BHMN &, A Ink X500 B B X 80E B, 55 8 Y 5K
¥. LRMEBR(I)YS XO,CTMAB(XO HKE# 2.6 X107 *~2.0X10 >mol-dm~*, CTMAB
WA 4x107*~2%10 *mol-dm 3, I EE 1.6X107 %>~ 3.2X 10 *mol-dm ™) RN #Y
RIVEE x,y Mz AT, XWALERERZET, ERRNAERR—RRI YL ERTITH.
SHFE L (M) BRI (M) ZAFRBEEER, WENREE MR, Bt
A=A, YAy, =A (1-e M)+ A, (1-e %)

=Aw Al e it — A, pe B! (7

TE by > D>k, MAGT, YR NHTHR—Z,M, BARRN5EE, Bl e ' —0,N:
Aw— A=Ay we bt (8)
—-In(Ax —A,) =kyt —InA; . (9)

IR G YR 2 EM GO BOIRTR ¢ fEE, M, BEARNTLE, TR —KEL, H#
RHBR A M, BB, ERIMER ¢ =0 BN - nA; o, WHATEM,
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HAFAETRE M, FKRE. HEECERREM, MM MEE. ZRENTRE M, 44
AU BEME R B FHA - BERRAGTEN, #T RN RIEER.
2.3.3 REARENLE
k=Ae E/RT } (10)
~lnk=E,/RT +¥% (11)
BB, R RE, RIESEETHA -, ROV EREEE, H - nkX1/T
YER, A% R E/R . ERMBH(T)E XO, CTMAB X M i F W% L 8E N 31.43k] - mol **
(E./R =3780, H1%: % ¥ 0.997).
2.4 HEEFHXW
(D BRI EENR 6pg/25mL MIERES, REFKT 5%, HEHFAFE(mg)
J: F (15); K*, Na*,NH;(10);1",NO; ,CO2 ™ (8);Ba®",S" (6);Mg?*,Ca%* ,PO; (5);
SOZ™,C,027 (3);Cr* ,Cl™ ,Br (2);Fe** AR (0.3);Sb(M ), W(VI)(0.07);Mo(V),
V(V)(0.05);Hg?* ,Ga®* (0.03) ;RE(0.001).Cu?* ,Zn?* ,Mn?* , Pb?* FIA KB &Y Feb* Bx¢
DR EEREARENLR, BT HEREER,30s BERTHE. 4(1).B(1)RJE
5%/ Cu®*,10 58 Zn®* , 50 15K Mn?* , Pb%* , 150 151 Fe** W TR B sh il
B. LA ARES EEHENE XL A FHE S Mo®  PH?" F' AP B AFEHTER
HEnE.
2.5 RESH 4
2.5.1 HHEE (1D EEEN 0~16pg/25mL, RERBEH K 1:5~5:1 WEN
FREES A ERIFURULER. BIEFBIHIH A= -0.0023 +0.0478cy; (pg/25mL) , H
XEHH 0.9992; A =0.0021 +0.0349¢¢,(png/25mL), HFZEH 0.9989. LAGH(1 ) 4 (1)
YRR R Spg/25mL WIR S 4THE 11 K, BAHM PR HERZST 510 2.2% 1 2.0% .
2.5.2 &AMRSH EHAFEEAME(DMED), BT FEHTHE, FR AL
®1 ARHESHER

A& (ug) ’Co:Ni WA (ug) Al W (% ) FIXRE (%)
Co Ni Co Ni Co Ni Co Ni

2 10 1:5 2.07 9.85 103.5 98.5 3.5 -1.5
4 10 2:5 4.10 9.92 102.5 99.2 2.5 -0.8
6 10 3:5 6.20 10.01 103.3 100.1 ] 3.3 0.1
2 4 1:2 2.05 4.00 102.5 100.0 " 2.5 0.0
4 8 1:2 4.09 8.00 102.3 100.0 2.3 0.0
4 2 2:1 4.01 2.02 100.3 101.0 0.3 1.0
4 4 1:1 4.00 4.03 100.0 100.8 0.0 0.8
5 5 1:1 4.99 5.00 99.8 100.0 -0.2 0.0
6 2 3:1 '6.10 1.99 101.7 99.5 1.7 0.5
6 8 3:4 6.05 8.01 100.8 100.1 0.8 0.1
10 2 5:1 9101 2.01 99.1 100.5 -0.9 0.5‘
10 4 5:2 9.74 4.05 97.4 101.3 -2.6 1.3
10 6 5:3 9.83 6.07 98.3 101.2 -1.7 1.2
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2.5.3 RASH  HEFEFREL 0.1000g iFE, M 10mL ¥ HCI, IR HEEN 1~2mL. B HS,
B0 5mL ¥ HNO,, InE @ se £, 3F/NOERER T, B0 10 7% 1: 1HCL Fi2b &K, ik, B HE
ERAE 100mL, & . B 2~5ml XHEBRIRLR FENE, ZRELE 2.

2 RESINER
HRARK AR % MM PR MEMZE (%) IOA B (pg) | BIHE(%) | FEFRKEER(%)
KEEEREH | Co 0.355 2.15 3 98.3 0.35+0.014"
(GBW07249) | Ni 0.364 2.02 3 101.1 0.36+0.016"
By Co 0.338 2.53 3 97.0 0.331
Ni 0.126 2.08 3 101.7 0.124
BEICTHE | Co 0.0719 2.48 3 96.7 0.0702
Ni 0.105 2.13 3 101.3 0.103
* RPRAEME.
£k
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The Application of Micellar Media
in Rate Differential Kinetics Analysis

Simultaneous Determination of Cobalt and Nickel

MIAO }i— Gen"
(Department of Chemistry, Zhejiang Normal University, Jinhua, 321004)

CAI Ru - Xiu ZENG Yun-~-E
(Department of Chemistry, Wuhan University, Wuhan, 430072)

Abstract The effect of micellar media ( cetyltrimethylammonium bromide) for .complex
formation reaction of cobalt and nickel ions with xylenol orange ( XO) has been investigated. The
order of reaction and the apparent activation energy have been determined. The sensitivity of
ternary complex of cobalt( I ) and nickel( Il ) are 4.4 and 8.6 times bigger than binary complex.
In the meantime, the difference of the reaction rate of two complex was increased and the
selectivity of reaction was improved obviously. A new analytical method based on the reaction rate
difference of two ternary complex, for simultaneous determination of cobalt( [l ) and nickel( II )
was developed, the logarithmic extrapolation method with computer was used to calculate. This
method has been applied to simultaneous determination of cobalt and nickel in samples with
satisfactory results. The relative error for determinations of two components was within 4% and

the relative standard deviation was within 3% .



