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Fig. 1 Effect of ultrasonication on elution of chromi-
um from soil

Soil sample A (2.0 g) was extracted with 20 mL of (1)
water or (2) 67 mL of 5 mM NasCOs - 10 mM NaHCOs.
Concentrations of chromium in leachates were deter-
mined by ICP atomic emission spectrometry.

Table 1 Concentrations ” (mg/L) of chromium in water leachates prepared by
ultrasonication and mechanical shaking

Soil sample Ultrasonication ” Mechanical Shaking“

A 0.10+0.01 (n=4) 0.13

B 0.03, 0.03 0.05

C 0.02 —

D 0.01 0.01

E 0.67 —
JSAC 0401 0.16 £ 0.01 (n =3) 0.160 = 0.042% (n = 9)
JSAC 0411 <0.01¢ 0.0142 £ 0.025% (n = 5)

a) Determined by ICP atomic emission spectrometry; b) Sonication time: 30 min; c¢) Test
method, Notification 46 of Environmental Agency of Japan; d) Reference value for Cr(VI)

(Ref. 5); e) No detection
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&, NEIAENCEIE L 00T, e R il
L7 R ER 46 5ICER L 72 AT EOMHE L 3% 0.02
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Table 2 Concentrations (mg/L) of chromium (VI) in water leachates by the DPC method and the official method

DPC method*

Soil sample Portable colorimeter Spectrophotometer Official method ”

A 0.086 0.083 0.12

B 0.024 0.024 0.04

C 0.0107 (0.027) 0.0119 (0.027) —

D <0.01°Y (0.089) <0.007°% (0.11) <0.02%

E 0.71 0.69 0.71
JSAC 0401 0.016° (0.75) 0.027, 0.024° (0.76) 0.160 = 0.046° (n = 9)
JSAC 0411 <0.008¢ <0.005" 0.0142 = 0.025 (n = 5)

a) Leachates taken were 0.5 mL for sample E, 1 mL for JSAC 0401 and 2 mL for the other samples; b) Test method, Notification 46 of

Environmental Agency of Japan; c) With the correction of absorbance (values in parenthesis were those without the correction); d)
No detection; €) Reference value (Ref. 5)
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Field Determination of Leachable Chromium (VI) in Soil by
Ultrasonic Extraction - Diphenylcarbazide Colorimetry
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A simple and fast field method was developed for the determination of leachable Cr(VI) in soil
by ultrasonic extraction and colorimetry with 1,5-diphenylcarbonohydrazide. Extraction from
2.0 g of a sample with 20 mL of water was accomplished with 30 min under ultrasonication (46
kHz, 15W). The extraction was repeatable with a relative standard deviation of 10%. The
extraction characteristics were discussed based on elution kinetics. The water-leachable con-
centrations of Cr(VI) or the total Cr were comparable to those obtained by the shaking extrac-
tion (6 h) used in Notification 46 of Environmental Agency of Japan. A detection limit of 0.003
mg/L was obtained by a laboratory-made colorimeter with a RGB light-emitting diode. The
proposed method is applicable for soil samples containing no Cr(VI)-reducing matters, e.g.,
humic substances.

Keywords : chromium (VI); soil ; ultrasonication ; diphenylcarbazide ; colorimetry.
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