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was obtained under the following conditions. To a
500 ml of sample solution containing more than 0.002
pg of meecury, 50mg of AC and 5 ml of I N hydro-
chloric acid was added, the mixture was shaken for
70 min. Under the optimum condition, the recovery
of mercury(Il) and methyl mercury(II) was 96 % or
better. The recovery of mercury(II) decreased in the
present of more than 0.2M NaCl, but improved by
the addition of sodium iodide to a sample solution.
Interference from foreign substance such as K+,
Ca2+, Mgz+, Fea+, an+’ an+, Niz+’ GO“‘, Cuz+’
Cré+, Pb2+, Pd2+, NH,+, Br-, I-, I0;-, NO,-,
SO.2-, sulfide ion, ABS, glucose, L-glutamic acid
and humic acid were not so serious but Au3* and
S,042~ was interfered with the recovery of mercury
(II). The proposed method and flameless atomic
absorption method was compared with the determi-
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nation of mercury (II) and methyl mercury (II) at ppb
lebel in the sample solution such as water, river water,
39, NaCl water and sea water. The recovery was
(92.34+10)9, for the proposed method and (95+9)%
for the flameless atomic absorption method respec-
tively. The detection limit of mercury was 0.5 ng on
10 mg of AC when the signal to noise ratio was 2.
(Received July 4, 1979)
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(1) XY 15.00ml #ink, #&iE (70~90)°C T
#5 MG E s v A () 27 e a (VI ©EBEL
fo. kT, BEEEE 25ml AfR4 i iz Ao —@iL
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Fig. 1 Titration curve
Cr(VI) oxidized from 15.00ml of 1.596x10-2M
Cr(III) solution in initial volume of 200ml was
titrated with 5.000x 10-2 M Fe(II) solution.
3.2 HEMRR
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Table 1 Results of determination of Cr(III)2

Concentration Taken End point
of Cr(III) of
solution  Cr(IlI) Caled. Found® Relative
(x10-2M) (mg) (ml) (ml)  error (%)

0.5330 4.157  4.797 4.798+0.012 +0.0 s=0.01,c.v.=0.2%
1.063 8.29 9.57 9.59 +£0.01 +0.2 s=0.0l,c.v.=0.1%
1.596 12.45 14.36 14.35 £0.03 —0.1 5=0.02,c.v.=0.2%
2.021 15.76  18.19 18.21 +0.03 +0.1 s=0.02,c.v.=0.1%

a) Cr(VI) oxidized from 15.00 m! of Cr(III) solution in initial
volume of 200 ml was titrated with 5.000x 10-2 M Fe(II) solution;
b) 5 titrations

—x ML 0.2% LINT, EHEIEIBEELDITHHER
TEHERBB LN

3.3 ERBUERHORE

3:3:1 /oL (VI) Q@) [CKD BE
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Table 2 Effect of various conditions on the
titration of Cr(VI) with Fe(II) in
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THEIDGME & LCit, ZEMbdh & EHenke RIST5C
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W ke ErnEL bRE. s OBTLGHAICOWTRAL
ofE R WEMEEMICT S I X ) SEMEENTE R
BILTEh, morzea(VD) LoRE b E2550
St B, T E 2 e Al EORISI L 5T
EFHHAN) L 7w a (V) L OWBAERIIGEZ, BY
HIEMEBE T LI LD B ENTEL. £
T, zwma(ll) EEBFERO Rbbhicz m A (V) EHig
Bring, Be—EaEHo_mbshxinzg, LN
BE L BER—&EOBRKEARL, BERO—EEY
Mz, BF ORI DORETHREROCER T HEROK
FOBRIEEUEOEEC OV THN. ok, BERILT
A ) BRI LD 7 v AFRSR OB AR A B < & Lot
TEB5L5% 25ml #inz pH £ 0.5 & Li.
FDiER, Table3 KiR$ ko, SEIHAVGIEET
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Table 3 Results of titration by the method without
prior oxidation process?)

HCi®) Excess Boiling T;:jkren End point
121;82 amel Cr(VD)  Caled. Found®  Relative
Taken End point (mg) (ml) (ml) error (%)
Conditions Cr?\rll) Caled. Found®’ Relative A)
(mg) (ml) (ml) error (%) 20 10 8.92 10.29 10.30-£0.01 +0.1
A) Concentration of HCI 40 10 8.91 10.28 10.280.01 +0.0
oD 60 10 8.9] 10.28 10.27-£0.01 —-0.1
0.5 8.92 10.28 10.28 +0.02 40.0 60 20 8.92 10.29 10.294-0.03 +0.0
1 . 3.576 4.081 4.0814+0.011»  +0.0 B)
1 8.92 10.28 10.30 +0.01® +0.2 22 10 17.78 20.33 20.3040.02 —0.1®
1 17.78 20.49 20.50 +0.04® +0.1 22 20 17.78 20.33 20.31+0.02 -0.1
2 8.92 10.28 10.28 +0.02 +0.0 a) Cr(VI) in initial volume of 100 ml was titrated with A) 5.000
) B'OllmgHm x10-2 M, B) 5.047x10-2 M Fe(II) solution; b) s=0.0l, c.v.=
(::i!;e) M) 0.1% (n=5); c) s=0.02, c. v.=0.1%(n=>5); d) 3 titrations
20 1 8.92 10.19 10.18 £0.02 —0.1
20 2 8.92 10.19 10.20 £0.04 +0.1
20 2 17.78 20.32 20.36 +0.03 +0.2 3.3.3 EMLATLEAR “ELSRRERC L b 7

a) Cr(VI) in initial volume of (100~200) ml was titrated with
A) 5.005x10-2M, B) 5.049x10-2M Fe(II) solution; b) s=
0.01, c.v.=0.2% (rn=5); <¢) s=0.01, c.v.=0.1% (r=5); d)
§=0.04. c.v.=0.2% (n=5); e¢) 3 titrations

m 4 (L) OB ONE BRI HiIHOBRFLZHEM L,
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{ERTALE DEIF DINRGRHEL VB 2 & & Lic. &k
RRSNEEIEINI O —EB% KM%, pH % FE Liz

ZRESARRERA 150ml FABLL, FIEBRED 7 = A
(III) EEHERRENZ, RUGRE - BER OB O
BEEEOEELYRNI. FOiER% Table 4 TR
Lic. ThLDFER? G, RIGREXZE T3 Lk
o THEFEHEC TG RSB/ T, 7o, s
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Table 4 Effect of various conditions of the prior
oxidation process®)

Taken of End point
Conditions C(rr(nIII) Calcd. Found®’ Relative
£) (ml) (ml) error (%)
A) Reaction temp. (°C)®
70 12.79 14.80 14.80+0.04 +0.0
90 12.79 14.80 14.8240.03 +0.1
B) Excess PbO; (%)®
7 12.45 14.44 14.4410.01 +0.0
22 12.45 14.44 14.4240.02 —0.1
38 12.45 14.44 14.43+0.03 —0.1
C) Reaction time (min)?
1 12.79 14.78 14.7940.03 +0.1
4 12.79 14.78 14.8240.01 +0.3
10 12.79 14.78 14.784-0.04 +0.0

a) Cr(VI) oxidized from 15.00ml of Cr(III) solution in initial
volume of 200 ml was titrated with A) 4.985x10-2, B) 4.973x
10-2, C) 4.990x10-2M Fe(II) solution; b) PbO; : (20~30)%
excess, reaction time : 10 min; c¢) Reaction temp. : (70~90)°C,
reaction time:5min; d) Reaction temp. : (70~90)°C, PbO; :
22 % excess; e€) 3 titrations

3e3.4 HBEOTMBEUKARBORE 3-3-2 C
AR D ZFREER O BILRF BB O\ T by, 7
m o (IIL) BB Y B\ TF OB LI AR 49
KBECTERELREBR COWTCHHE L. Z2ea
(II1) EHERHEO—EEY Mg, 3-1 e WmILhin
HETo etk BEOZBLRARIERET SO
ZEMERCER T HHERLYRET S 12D DEFHERE O
B oW Lic. #0fHR, Tableb i3 X5
CRIER OBINBE R OB HEE OB LOF B Ic L,
3-1 OBEGEBTH L) OFEREND 5 2 L2\ D
bt

335 /0A(IO) MEBRBROHRRAEOEE 7
=4 (IID) EEAEPSVR % BREATAMEAIE & L A% L7cns,
Z DBEOFBERE OFEY 1. FO/E, (0.05~
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Table 5 Effect of amount of HCl added
and boiling time3)

Taken of End point
Conditions Cr(lII) Calced. Found® Relative
(mg) (ml) (ml) error (%)
A) Conc. HCI added (ml)b
20 12.79 14.80 14.8210.03 +0.1
25 12.79 14.80 14.841:0.01 +0.3
40 12.79 14.80 14.81+0.01 +0.1
B) Boiling time (min)¢’
5 12.79 14.84 15.0540.17 +1.4
10 12.79 14.84 14.884-0.01 +0.3
15 12.45 14.44 14.4340.03 —0.1
20 12.45 14.44 14.4240.02 -0.1

a) Cr(VI) oxidized from 15.00 ml of Cr(IIl) solution in initial
volume of 200 ml was titrated with A) 4.985x10-2, B) 4.973x
10-2M Fe(II) solution; c) Conc.
HCL:25ml; d) 3 titrations

b) Boiling time : 15 min;
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BROBEEBCOWTRH Lic. 70 ) Kb
BRICSARRIBIR & 7 m & (L) %G X 1eth, HEHE
B L GABRH oML X BITBREL, R L = A
(V) %@ (D) EERK CEMERE T BEEYT-
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Investigation of the standardization of chromi-
um (III) solution by the potentiometric titration
involving the prior oxidation with lead dioxide
suspension. Toyoshi Nacal, Toshio MATsuDA and
Yoshinaga Koujt (Department of Chemistry, Faculty
of Science and Engineering, Ritsumeikan University,
28-1, Kita-machi, Tojiin, Kita-ku, Kyoto-shi, Kyoto)

The standardization of chromium(III) solution was
investigated by potentiometric titration with an iron
(II) standard solution involving the prior oxidation
of chromium (IIT) to chromium(VI) with the lead
dioxide suspension. The proposed procedure is as
follows: 10 ml of 5x10-2M lead tetraacetate in
glacial acetic acid solution was added dropwise to
about 120 ml of distilled water. After lead tetra-
acetate was sufficiently hydrolyzed, the pH of the
suspension was adjusted to about 12 by adding 10 M
sodium hydroxide solution. 15.00 m! of (0.5~2.0) x
10-2M chromium (III) solution was added to the

EH, B:EBE-TE2F LV RICIBTNLN I =V ADRTIBRAEEREHSERILEHOWMBEIRE 119

suspension, and the mixture was shaken occasionally
for 5 min at (70~90)°C to complete the quantitative
oxidation of chromium (III) to chromium(VI). This
mixture was made acidic by adding concentrated
hydrochloric acid until a clear solution was obtained
as a result of the reduction of excess lead dioxide,
and boiled for 15 min to remove chlorine, which
was produced by the reaction between excess lead
dioxide and hydrochloric acid. Then, dichromate
produced was titrated with the standard solution of
ammonium iron(II) sulfate by potentiometry using
platinum electrode and SCE. (5x10-3~2x10-2)M
chromium (IIT) solution {amounts of chromium taken;
(4~16)mg} could be determined within the relative
error of 4+0.3 9%, and within the coefficient of varia-
tion of 0.29,. This method is useful for the stand-
ardization of chromium (III) solution, because it
can be made rapidly (within 30 min for the prior
oxidation) without laborious filtration of excess lead

dioxide and gives accurate results.
(Received Aug. 23, 1979)

Keywords
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