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Table 1 ~ Selection of digestion reagents
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P, 7 A 220g/mL, X Cr (1) f4 7K i T I 1%
AR EN IR AL HEVE 5 Cr, (CO5 ), ZE7K VR R 2
AAFAEN, EZR N & A T BUK RN 5 CrPO, 1
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Fig.3  Relationship between microwave digestion temperature
and Cr( VI) leaching concentration
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mg/kg 5519 mg/ kg [F) [E {4 & PIAE i, # IR HY 687—
2014 PEAT 7 HE X BR AR, R 2 2 TR g BRI,
R A AN [ B AR A2 A ot T P AR X
R4 13.19% . — 1.37% Fl = 5. 60% . 15 i
XFPIR AR, i RES HI 687 R kit X R



14

BAPA A5 T P AR T — R R 15 258 B 1 (A A S DM A T [T R B 4 v 9 75 B

740 %

00,24 Co( VD) S AR, 0 B i 25 5 W fff
14 Cr( VD) BUERURE  17 Cr( VD) &S m e, ]
R T 0o DA i 1, {EL R T i/ AR
FIBL (28— U B IE I 1) Y Zesh AP i R IR T
—ER A Cr( D) W75 A, BRIk HEX IR AH XS
i 22 1482 BE S 2 A A5 PR B R CHE ATl Aol T 3
A R DR IR R P R R RLE )+ 10% 1 Jo

J350, Z BT IR B o3 M 2 BRIEA T bR [l e
ME . 3R 2 Al P AR = e T A Y
JAREISCR K 94.3% ~96. 6% , ¥I{H K 95. 3% , 1
FIRATF W B h Cr (VD) HJ7 3% Ol 1
WA 83.5% ~89. 6% ,¥I{EH H87.2% ), Ikl
L, A SOR T oA 6 A [ 1L 25 5 4
TR A P Cr( VD) fHAST5 35 A i Jo 2 B
BT IRATFE WA BN A ik
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Table 2 Precision and recovery tests of the method

filjEeEl BEKREE A | ERRRE B | IFRRE C
19.83 19.08 |696.2 735.5 | 5567 5476
7 e (E 20.43 19.38 |722.9 714.8 | 5436 5551
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HIGHLIGHTS

(1) Accurate temperature control technology of microwave digestion equipment was the key to ensure the test
quality.

(2) A simple and efficient digestion reagent for hexavalent chromium determination was screened.

(3) Effective separation between hexavalent and trivalent chromium can be achieved at pH 7 —11.

Microwave digestion Filter Constant volume Detection
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ABSTRACT

BACKGROUND: Hexavalent chromium is one of the necessary indices for monitoring the soil environment of solid
waste and construction land.

OBJECTIVES: To establish a simple, accurate and precise method for the determination of Cr( VI).
METHODS: Using 0. Imol/L disodium hydrogen phosphate solution (pH =9.0) as the extractant, the sample
was treated by microwave digestion at the optimized temperature and time, ensuring the destruction of the solid
sample matrix. All Cr( VI) in the lattice was dissolved into the solution, and oxidation of Cr( Il ) was effectively
inhibited. The hexavalent chromium (solution) and trivalent chromium ( precipitation) was separated by 0.45um
filter membrane at pH =9.0. Cr( VI) in the sample solution, and the content of Cr( VI) was determined by
inductively coupled plasma — optical emission spectrometry (ICP — OES).

RESULTS: When the sample quantity was 1. 00g, the microwave digestion temperature was 90°C, and the
digestion time was 20min, the complete extraction and accurate determination of Cr( VI) in solid waste was
guaranteed. The detection limit was 0. 057mg/kg, the relative standard deviation (n =7) was lower than 3.20% ,
compared with HJ 687 standard method, the relative deviation is —5.6% —7.6% , and the recoveries of Cr( VI)
in solid waste were 94.3% and 96.6% . Compared with the previous ICP — OES method with the detection limit of
0. 83mg/kg and recovery of 87.2% , the detection limit of this method was lower by 10 times.

CONCLUSIONS: The proposed method has a lower detection limit, short sample pretreatment time, and high

degree of automation and can be widely used in the field of environment monitoring.

KEY WORDS: Cr( VI); solid waste; disodium hydrogen phosphate; microwave digestion; inductively coupled

plasma — optical emission spectrometry
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