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Spectrophotometric Determination of Copper with Violuric Acid

Koji MATSUSAKI

and Shiro HARASAWA

Abstract

Copper with violuric acid at pH 9 formed a watersoluble yellow complex with absorption

maximum at 343 mg, by which copper was spectrophotometrically determined.

The sample solution containing 20~75 xg of copper was transffered to a 25 m/ volumetric flask.
The pH was adjusted to 9 with 5 m/ of buffer solution (0.2 M H3zBOs and KC1:0.05 M NazB.O7
1:4),and 5 m/ of 4.0x10-3 M violuric acid solution was added. After 15 minutes the absorbance

was measured at 343 mg against reagent blank.
16200, and the sensitivity was 0.0040 ng Cu/cm?2.

1:4,

The apparent molar absorptivity at 343 m, was

The mole ratio of copper to violuric acid was

Cations such as iron, cobalt, nickel, chromium and anions such as citrate, oxalate, thiosulfate,

EDTA, cvanide ion interfered.
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Fig. 1 Absorption spectra of violuric acid and
copper-violuric acid complex
Cu: (1) 4.0x10-5M, (2) 8.0X10°5M, (3)0
Violuric acid : (1), (2), (8) 8.0X1074M
pH : (1), (3) 8.9, (2) 5.6
Reference : (1), (2) Reagent blank, (3)Water
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Fig. 2 Effect of pH on absorbance

Cu:(1) 4.0X10°5M, (2) 2.0X107*M
Violuric acid : (1) 8.0x1074M, (2) 2.0X10°M
Wavelength : (1) 343mp, (2) 415mp
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Fig. 3 Effect of violuric acid concentration
on absorbance

Cu : 4.0X10-5M, Violuric acid : 4.0x1073M
pH : 8.9, Wavelength : 343mu
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Fig. 4 Effect of standing time on absorbance
Cu: 4.0X10°5M , Violuric acid : 8.0X10~4M
pH : 8.9, Wavelength : 343m
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Fig. 5 Continuous variation method

VA : Violuric acid

(Cul+LVAJ:1.,0X10"1M

pH : 8.9, Wavelength : 343mu
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Fig. 6 Calibration curve for copper
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Table 1 Effect of diverse ions

Cation added » (ng) » Added as Copper found (%)
(A)* (B)*
NH4™ 360 NH4Cl 99.4 98.1
Fe** — ( 10 Fe(NOs)s 103.1 109.6
100 140.9  188.4
Co?* ( 1.2 CoClz 112 4 116.2
12 240.9  204.9
Ni* 12 NiClg 157.0  159.0
Mn%* 50 Mn(NO3)z 101.1 102.3
crt 100 Cr(NOa)s 26.9 21.8
NG 100 AI(NO3)s 85.6 98.4
Zn®" 100 Zn/NO3)2 27.6 100.3
vo** 100 - VOCly 102.2  100.0
Pb** 80 Pb(NO3)2 100.0 98.7
Hg"' 80 HeCls , 102.5  101.7
Ca®" 100 CaClg 99.4 100.3
Anion added (mg)

F~ 38 NaF 102.8 101.7
Cl 71 , NaCl 102.8 100.8
NO; 12 KNO3; 103.1 102.2
S0.%" 19 NaSO4 102.8 102.2
S208%~ ( 2.2 NagS:203 100.3 99.5
22 54.5 56.0
SCN™ 12 KSCN 102 5 102.0
CN~ 0.52 KCN 4.0 2.9
C204% ( 1.8 Na2C204 94.8 94.0
18 63.2 64.3
CsH30,~ 12 NaC3zHs02 99.4 99.4
C4H406%" 30 K2C1H4O0s 96.6 95.0
CeH507"" ( 3.8 NagCeHs O~ 51.4 55.2
38 21.4 23.9

EDTA 0.58 Disodium salt 0.8 0

Cu taken 12.7 ng
*  Buffer : (A) KH2PO4-NagB4sO7
(B) H3BO3-KCl-NazB4O+
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