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0.1¢g/L Mn( VD) 245 % H KMnO. il %,
DL NaxCoO4 ¥ bR o, FHHTLAKFRORE 2 75 223k
F£.0.1g/L Mn( 1) 1723 H MnSO, #il 4%, &
FEFRSE . 0. 1000 g/ L Cr( VI) 1P £ 8 FH 5 1
K,Cr,07 4% . 0. 100 0 g/ L Cr( 11D W4 V&
Na,S03 i Jii KoCra07 ¥l 2%, pH= 3. 0.
0. 00341 0. 007 mol/ L. Na,S,05 ¥ LA K105 #5
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JE . 3.5g/ L KIO4 ¥ H 3. 5g B4 i K104 %
T& 6 mL MR RS 1 1L K3 645 . 33
o/ L KT ¥, W HATECH . NaySOs A 18
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1.2.1 Mn( II) A1 Cr( I VB &30 2
BH—E AR 1~ TmL) H+ 1. 0~ 540 Hg
Mn( II) F1 1. 5~ 390 Hg Cr( II) F)VE & W0
T 100 mL #EE I, HHEH HAcNaAce 0t
WA pH b 3.0, b ARG, W s I A
10. 0mL K104, 2kZE70 S5min, 2RI /KA
HIFEWE . ARG N 8. 0 mL BEERZE My A1 10. 0
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ML R 1K 105 . #EAI /50 2.5 mL KT .
EALE Smin J5, F NaxS>03 ¥ W0 18 UF 25,
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HAEZAHEN F n 10. 0 mL NayP,05 . LA FH#R4E

KU, 5, 418, R
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MM T Cr( 1) B9 NaxS,03 AR (A - B)
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Table 1 Comparison of the amplification times of this method for
Cr( [I) with EFWakil s one
This method” EFWakil’ s method
Cr( IID) 0
taken, m/Hg Volume of 5,03 Amplification Volume of $,03" Amplification
consumed” *, V/mL times consumed, V/mL times
5.0 0. 381 12 0. 287 9
20.0 1.530 12 1. 146 9
100.0° " 7. 642 12 5.730 9
200. 0 15.30 12 11. 45 9
300. 0 22.89 12 17. 19 9

*  Added 10. Om] of NasP,07 solution after oxidizing Cr( IIl) into Cr( VI).

* E NayS,0;3 concentration was 0. 003 021 mole L™ !
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When the amount of Cr( II) < 130 g, the titration was carried out with a microburette( 4 determinations)

6.0mL LA b, &5 R HIH &N 8.0
mL .

SCES R, 4.5~ 13.0mL K104 W& &
T 1.0~ 540 Hg Mn( II) A1 1. 5~ 390 Hg Cx( 1)
SEARAM, ASEKEE 10.0mL .,

TSR T, RN 105 AT H 1.5
mL DA b AR R B v v 58 e A il . AR T H AN
K%, KIS 2 KRR S5 MnOs X
BT DUECE Mon( ) A0 E (8RS AT A . A
HEER 2. 5mL .
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Table 2 Analyses of the mixed solutions of Mn( 1) and Cr( II)
as well as Mn( Vl) and Cr( V)

Amount taken, m/Hg Amount found” m/Ug

Note
Mn Cr Mn Cr
1. 00 390.0 1.02%£1.10 389.57%0.5
10. 00 270.0 9.982 X0. 57 270.3 0. 35 . .
Analysis of the mixed
100. 0 100. 0 100. 2 £0. 40 99.97 £0. 42 solution of various amounts
+ + of Mn( II) and Cr( IIJ)
300. 0 10. 00 299. 8 0. 37 9.973 0. 62
500. 0 1. 50 500. 2 X0. 32 1.53£1.09
1. 00 390.0 1.03%1.28 389. 3 £0. 51
5.00 330.0 5.03 0. 49 330.2 £0. 32
50. 00 200. 0 50. 01 0. 44 199. 7 0. 37 Analysis of the mixed
sloution of various amounts
200.0 50. 00 199. 8 0. 40 50. 03 0. 54 of Mn( VI) and Cr( V)
400. 0 5. 00 400. 4 0. 33 5.02%0.79
540. 0 1. 50 539. 1%0. 45 1.49%1.10

*  Average+ RSD(%), n=9

#3 Cr( 1), Cr( V), Mn( II) 0 Mn( V) JRE B S Mn 0 Cr BT RO
Table 3 Elemental analyses of Mn and Cr in the mixed solution
of Cr( 11D, Cr( V), Mn( II) and Mn( VIj

Amount tanken, m/Hg Amount found” m/Ug

Mn( II) Mn( VI) Cr( IID) Cr( VI Mn Cr
10. 00 500. 0 350.0 10. 00 510. 5 0. 43 359. 6 £0. 47
10. 00 500. 0 10. 00 350.0 510. 2 0. 40 360. 3 £0. 46
500. 0 10. 00 350.0 10. 00 510. 3 £0. 43 360. 4 0. 48
500. 0 10. 00 10. 00 350.0 510. 1 0. 40 359.7 £0. 45
250.0 260. 0 180.0 180.0 509. 4 %0. 43 360. 1 £0. 40
5.00 5.00 5.00 5.00 9.98 £0. 46 9.98 0. 65
5.00 5.00 180.0 180.0 10. 02 0. 45 359.9 £0. 43
5. 00 5.00 350.0 10. 00 10. 03 0. 47 360. 2 £0. 43
5.00 5.00 10. 00 350.0 10. 00 0. 45 360. 0 £0. 41
260.0 250.0 5.00 5. 00 509. 4 %0. 43 10. 01 0. 68
500. 0 10. 00 5.00 5.00 509. 8 0. 43 10. 02 0. 69
10. 00 500. 0 5. 00 5. 00 510. 3 %0. 42 10. 03 0. 70

Average+ RSD(%), n= 9
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HIGHLY SENSITIVE IODOMETRIC AMPLIFICATION
METHOD FOR SIMULTANEOUS DETERMINATION OF
MICROGRAM AMOUNTS OF Mn AND Cr

Zhang Minghao, Chen Bo and Zhang Quanru
Department of Metallurgy, Changsha Technical College, Changsha 410012, P. R. China

Fang Zheng

Department of Chemistry,
Central South Unwversity of Technology, Changsha 410083, P. R. China

ABSTRACT A simple, rapid and highly sensitive iodometric amplification method was developed for the determination
of microgram amount of Mn( II) and Cr( II) . The method is based on both oxidations of Mn( II) as well as Cr( II) in the

absense of sodium pyrophosphate and only oxidation of Mn( II) in the presence of sodium pyrophosphate with excess of

periodate in acetate buffer(pH= 3. 0), removal of unreacted periodate by masking with molybdate, and subsequent titra-

tion of the liberated iodine after adding iodide. The developed method was found suitable for the analysis of the mixture of

Mn( VI) and Cr( VD) and the elemental analyses of Mn and Cr in the mixture of Mn( II), Mn( VI), Cr( II) and Cr( V]

after the reduction with sodium sulphite, too. Various samples have been successfully analysed by this method with 20

times and 12 times amplification for Mn and Cr, respectively.

Key words iodometric amplification simultaneous determination

masking Mn Cr
(4B REKR)



