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X #o (L 28

Mo (D FR#ERHEM. 0.06 M MnSO, ¥,  EDTA frE, HEWEMBRS ILH
B, HCPCF ¥ . 2.0~3.0x107* M, A LB £ 4 KK HCOPCFY (m. p. 216 ~
216 5°C) IR LB, HEREPBLSYTHREALBREARY. &K AV#X
ERGEBARK, HREH AR ELRE, SRRBEYCTRIHE ST, TR
K ZBTKEHEEREMEHEE TR 4k,

72 RS eI EE T (Mg TR ) B WED-8A 5241430 36 BE 31 CR it ok 2% 1 48
7). pHS-3 REH (LEE AT EET). OS50l R HEK®.

R¥HE

ERAAAE FEHRAEPIAZKL.0mL RiEE Mo (1D 38R 5 R 2 %
W, FAMBEE9.0mL, BRE WA 1.0mL HCPOF ¥ ¥, R IFH K8, 7 570 nm Xt
ARG (A) Bt (1) # 22, ARl B A AR e Rl — IR B T W s,

FEREMNE  HAWNZSEREY, HHCPCFBETH~XED, HARAH
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R BT & 1 By itk 1%
AR P HITRY (Onceer=2.4%x107° M, 25°C), W HREE, HKE 570~
580 nm BRI ERKR, BEAREKBERCELZL, o
jm EDTA &)L 2R, il 2 i Kk £ B4 80~40nm, . F pH 0.05
ZHTE. NHOH JREA0.04~0.10 M BERR N #H L O% A
REEE@E D, FXFRO0.06MNHOH kg, & 1 "%
P4 %4, HOPCF B 2.0~3.0x10° M, BEHK 0.02
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25~45°C, RJUE T AR, REME I~bmin, K 0 o 0d

W7 E- AR B R R, RS, BEmMT R T e

LY X EE—AER, NMET 2P 5%, MR H. 1 Sk R P RGBT
IR ERHFERELEHNE (Effect of NH;OH concentration

RARER MR ER TR —RERTE ROy fwg o herston s
I REREER). Am570mm; 25°C; Chopor=2.4
~ 0,/ dt = kCL05m0] 1)) X 1075 M; Cpger=1.0X10-TM
R On, Oy B Oi 53 5IHE BYHR (G oid 2 HOPCE), ##4b5] (& #l tf h Mn*) R &
MEREAEEYROKE, mEEEE, W58,
~ dOxcpcr/dt =K O%cpcrOf ©))
1. oty EEMo(DREREE LR LIS BT KB A=eOacecr,
a7,
—dA/dt= kA '6))
BUxt 5
log(—~dA/dt) =alog A-+log k; (4)
{13 % HCOPCF i B #4700, LAy 44/ 4 REW 4 dA/dt, REERE i
S A-t B4R, Wi ERHE ¢=0 F 0.5min K § — 44/ 46 {5 R X ) WO 4, BF
BEELBME L PR, WU log(—44/40) % log 4 Y, #£ Creper H1.1~2.9%107° M
EENE—HL@E2), ABPREHARB U ELNA Ra=1.02, HXEXK

®1 o & W 2

(Determination of &)
NH,OHO0.051; Mn2*1.0x10-7M; 28°C; A=570nm

Chicrer (31) 4q Ao —JA/8  |—log(—A44/4t) 4 —log 4
1.1x1075 0.256 0.225 0.062 1.208 0.2405 0.619
1.7x10-5 0.393 0,343 0,100 1.000 0.368 0.434
2.4%x10°8 0.531 0.464 0,134 0.873 0.4975 0.303
2.9%x10°5 0.624 0.548 0,152 0.818 0.586 0.232
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0.998. (R T159 WRBFIEIITHLER, TR, #ARRKX HCPOF Jh— % T 5.

Ll R(3) B .
Lot —log A=Fit—log 4, (5)
s : .
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10} RR, #H—FHIEARRHN HCPCF —R R,
To0of 2. BehHR  EXRtia=1, WA
0.8 —~dA/ A=K O di ®)
020304050607 B Oy ERIBP AR LA, NGt Et B
-—logﬁ ﬁ},/—“r\t—to——-At ﬁ ‘
HR? HEaBXRHE ‘ log (4o/ A) =K"O8ps 4 )
(Plot for calculation of a) B %
og log(4o/4) (j;’/ 4) _ Blog Oy +1log &' (8
£2 B w H £
(Determination of g)
NH;0H 0,05 M; HOPCF 2.4 1075 M; 25°C; A==570nm
Cu O 4y Aig ~log 18U/ A | g0y,
3.0%10- 0.478 0.452 1.314 7.523
5.0x 108 0.452 0.411 1.083 7.301
1.0%1077 0.398 0.344 0.897 7.000
1.5%10-7 0.343 0.277 0.731 6.824
2.0% 1077 0.280 0.200 0.534 6.699
3.0x107 | 0.168 0.097 0.321 6.523
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—log G

HEXR&ANEE, ZFE MoIDKRET, —n A3y g3 HEB E’Dé?@
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QREFL)--AEFBAGHRAMNRE., MESEBERNPELL, - (-7
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FHERI)-3-FWE PR, W Mo ID REEAME AR AR, IR Mo (I0) 764408
EFBARAMREN, 52 EABRTEEEY., Perez-Bondito 2™ A% Mn (II)
A A A IIRFN, REFEREMT M), RN PEEST T8 &
HOPCF-Mn (ID RE& 9 5 5 Mn (I1) #4605 Mo (I1I), %7 R £R AW FHE T 3%
R 1 2 PR N €A, Mo (D ZF A,

HCPCF+Mn (I1) Zlf_:’_ HCPCF-Mn (II) (10)
2
HOPCF-Mn (II) 4+ Os —> HOPCF-Mn (LI) (11)
HCPCF-Mn (IIT) > HOPCFox +Mn (IT) (12)
R (12) SEhr R BRIt SR, T RBE (10) , (11) A1 48,
dOxucecr/dt = k3 Oucpcy-ynan — k1 Onceor Cunan (13)
dOxncpcp-mnary/ 3t = k1 Cucecr Cynany — F2 Cacpor-maan
— ks Oncecr—nan 067 (14)
ERSFHT '
dOucpcr-maan/dt =0 (15>
[+
Oncecr—mean = _70_;—?0_208,—2- Oncecr Cyman (16)
RN (18)
—dOncecy/dt = -—7@—]-0—3—0—%1/’12—5- Uaceor OMn m an
ka+ k30F;
EXETRN, Co, TANEE, BFH 5
- —dCnceer/dt =k Ouceor Orxaury (18) 221 ' 4

3.0
oo, B0 1 B (2) A, 2.8} /3
2.6 /

#3 XAEAEAAR

(Determination of apparent activation energy) E 2.4r
NH,OH 0.05 M; HOPCF 2.4x10-5 M; boazy
Mn?+ 1.0%x 1077 M; A=>5301nm 2.0+
1.8¢
—ln4 ¥ . L6l
T(K) Ik | (K
1min | 2min | 3min | 4min (x107%) o 1,"4 I
1.2
298.15 | 1,097 | 1.266 | 1.448 | 1.671 1.90 [14.457{ 0.00335 1.00 l‘l. é é "1 5'
803.15 ) 1,121 | 1.866 | 1.720 { 1.931 | 2.78 |14.838] 0.00330 t(min)

308.15 | 1.184 | 1.614 | 2.064 | 2.313 | 3.84 |15.161| 0.0035 M4 FREET —lnd-t XRH
) (—in4-t plots at various
temperatures)

318.15 | 1.291 | 1.981 | 2.489 | 3.057 | 5.86 |15.584] 0.00314 1—25°C; 2—30°C; 3—35°Cs
4—40°C; 5—45°C

313.15 | 1.238 | 1.796 | 2.172 | 2.551 | 4.32 |[15.279] 0.00319
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A-t 34, BERO) L —In AXtEHE ¢ FRBELE Y, AR/DREEERBEN
BEHEHY, FREELE 3.
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(20). Co®* (20). Cu®* (20)_ Ni®* (20)_ Fe®* (10). Zn®* (20), Pb** (12), AI*+ (20),
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(4x10%  NO; (10%), 8,03~ (2x10%) PO}~(10°), HARBFAEM BN T HRLER
Bi. Ca® @ Mg WBFIAT) 107 M HEERH, MEARNA—ENBESRENER, T4
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A, ARER. LRIEW, Mo(D#K & 7 1.0x1078~3.0x 107" M [X i log (Ao/41) 5
Oy ZIIH BRIFHRMERR, RW TR A 1.0x10"2 M, L5 Perez-Bendito™ 4 # i i)
BEEBABASE 1, 4R E40RK _HEE K RS RN RN i € Mo (1) 24
W (8.64X107"~1.64 X107 M) lh i, AYMIBE, BMABITEBX R KEF

Mn(ID), B ERARA R SRR, LRSI R ST RRAE L 2%
BE-H(KD,

£t RAAFEWHAR

(Determination of Mn (II) in natural water)

K # # K ®OK wmooK B X X
(Water sample) (Well water) | (Stream water) (Pond water) (Tap water)
&£ -7 -7 -7 -8
Crtactn (This method) 5.6x10 3.6x10 9.6x10 3.6x10
) B RAR - - ~ -
(18 method) 5.3x1077 8.8x1077 9.2x1077 4.5%x1073

* REB B R Mo (1D R840 107 —FER MM,



10 # W o ] # 965

$ £ X B

[1] BIXF, ks, L F4M 4, 219 (1982).

[2] H. Muller, Crit. Rev. Anal. Chem. 18, 313(1982).

[3] Bb. H. Ha6mearen, II. H. Jarnng, J. B. Kazabuna, “Bunemuuecrue mMemodvl anaiuza npupodxs.e 60d”, cTp.
82, Kmen, Hayxosa xymra, 1981.

[4] K. B. fgauapceait, “Kunemuxecxue memods anaiusa”, crp. 47, Mocgsa, I'XH, 1963,

[5]1 D. Perez-Bendito, M. Valcarcel, Anal. Chim. Acta 94, 405 (1977).

CATALY TIC-KINETIC SPECTROPHOTOMETRIC
DETERMINATION OF TRACE MANGANESE dI)
USING 1, 5-BIS (2-HYDROXY-5-CHLOROPHENYL) -
3-CYANOFORMAZAN

Yvu Ru-qIN* Zene GE-MmNe LiIN RUN-GUO
(Hunan University, Changsha)

ABSTRACT

The aerial oxidation of 1,5-bis (2-hydroxy-5—chlorophenyl)-8-cyanoformazan
(HCPCF) in ammoniacal medium catalyzed by Mn(II) has been investigated and
used for spectrophotometric determination of trace Mn(II) in water. The effect of
various experimental factors was studied and the optimal conditions for Mn (II)
determination were found. It has been shown that the reaction follows the rate
expression:

~—d0ncper/dt = b Ofiopor Cipar ®
The values of & and 8 were determined spectrophotometrically and found to be 1.02
and 0.95, respectively. The reaction behaviors of some cyanoformazan derivatives
were corapared. Only those cyanoformazan derivatives which contain chelate-forming
groups can be oxidized in the presence of Mn(II). It has been postulated that the
complexation between Mn (II) and HCPOF is a necessary step in the catalytic
oxidation of the reagent. From the Arrhenius plot, the apparent activation energy
of the catalyti reaction was found to be 42kJ.-mol. A linear plot of log (4;/4s)
v8. Oy can be obtained in the Mn(II) concentration range of 1.0x1078~3.0%
10-"M. The effect of various ions was examined. Trace amount of Mn (IT) in natural
water samples can be determined by the standard addition method. The resulis were
in good agreement with those obtained by ion-selective electrode measurements.




