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Determination of hexavalent chromium in soil by alkaline solution
digestion-inductively coupled plasma mass spectrometry
LI Xiao-hui'* |, HU Xin-ying” , HU Jia-zhen', SUN Hui-ying', YUAN Run-lei',
YU Ya-hui', WANG Man-man'
(1.Precious Metals Analysis and Exploration Technology Key Laboratory of Ministry of Land and Resources,
Henan Provincial Rock & Mineral Testing Centre, Zhengzhou 450012, China; 2.Suzhou Gusu District Education
Science Research Center, Suzhou 215000, China)

Abstract: Taking alkaline solution digestion as the pre-treatment method, the optimal digestion conditions are
determined through exploring the sample pre-treatment conditions such as magnesium chloride addition way, digestion
temperature ,and digestion time.The appropriate internal standard elements and interference deductions are selected out,
and an analytical method is established for rapid determination of hexavalent chromium in soil by inductively coupled
plasma mass spectrometry.The mass concentration of hexavalent chromium is linearly related to the corresponding signal
intensity within 1.0 mg-L™",with a correlation coefficient of 0. 999 9.The detection limit of the method is 0. 11 mg-kg™",
and the lower limit of the determination is 0. 44 mg-kg™'. According to the experimental method , hexavalent chromium in
China’s national standard substances is determined,and the measured value is consistent with the recognized value.The
relative standard deviation (n=6) is 0. 98%-2. 81%.By conducting spiked recovery experiments on actual samples, the

spiked recovery rate ranges from 94% to 105%. The established determination method has good stability and high
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accuracy , suitable for the analysis of trace hexavalent chromium in soil samples.

Key words: alkaline solution digestion; inductively coupled plasma mass spectrometry; soil; hexavalent chromium
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A%/ W 1350 || fAN BTl iE L 3
e ipiEYA\ 2.0 RAETVREE/mm 150
HA WA/ (Lomin™") 1.20 || #HUE/ mm 0.7
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6 M iR bR EY) I BWZ 6686—2016 (AL adL
Tl EEORPTIERE ) , W 100 mg/L,

6 MR ARUENT FHIE (10 mg/L) - HX 10. 0 mL 6 #¢
BEFRUERE VAT T 100 mL 25830, K EZA

Bl HEHUR . FREL 20. 0 ¢ SASLHIAN 30. 0 g BRIR
MORBERE 1 LIVAESRHER R,
HIPRIE pH KF 11,5,

WEIR S - — P v T . PRI 8. 71 g
WEIR S B 6. 80 ¢ WhIR A Tk, EA R
100 mL $£%4]

AR (0.2 g/mL) FREL 20 ¢ EALEEIA T
K R E 2R A 100 mL,

Ge FRUEREA WL, VR EE R 100 mg/L, E KA
& I8 K FL T AR BT I 0 s Ge IARIA TR, MR E
410. 0 ng/mL, Hi Ge A A V5 YRR R 1C 1 1T 8
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AT, R O s O 5 & T EIR R
N, BEE PR S 800 r/min , KL M ITFRZ 90 ~
95°CL#4F 60 min, BUR Bedh , B A ==, FH 0.45 pm
TEERRIE , JEIEE T 100 mL 25 P, AR
B 50% G B2 T W A pH 2 7.5£0. 5, HIK
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Cr( 1) %Ak,
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N T BRE R A ) SR ERERT RO . A SO
WF7E I PR AL BE I B R 0. 2 o/ mL B S BETA TR,
BN ARE B WA 2 B A 2 mL, 435I FH s i
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GBW 07583 .GBW 07585 #E4 7115 , ok % 5 G ALk LA
AT AR 52 25 S R s 25 R 2,
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GBW 07581 GBW 07583 GBW 07585

INEME/ (mg-kg™") 0.89+0.08 3.6+0.3 67+5
AAS MEME/ (mg-kg™") 0.92 3.69 69. 80
ICP-MS JEME/ (mg-kg™") 0.94 3.53 68. 90
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1 600 t/min IXF 6 5% [ AR HEY) BT GBW 07582
GAEMH A 2.7 mg/kg) Fl GBW 07584 (IkE1H M
7.0 mg/kg) M &5 R 052w, WE 1, A1 o] L
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DI % — HAnfEY) i GBW 07582 . GBW 07584 il
GBW 07585 M BiF 52 %F 42, [l s At i b B 45 14 A
AR AR T i R B AR YR A 80 ~ 85,85~ 90,90 ~ 95,
>95°C, P A [R] 31 Aife 0 B XoF [ G A o 40 Joi ) 7 45
SRysemm 25 R 3,
F3 HMBREINNELRHEM mg/kg

P27 S W5
NE(E
LY/iois 80~85°C 85~90C 90~95C >95C
GBW 07582 2.7+0.3  2.33 2.52 2.67 2.44
GBW 07584 7.0+0.7  5.39 6.11 6.94 6.67

GBW 07585 67«5 53.50 62.70 66. 30 63.30

H e 3 TN, Y I B IR T 90°C B i i
ANGEAE I 25 SR AmARR 5 22T ff Ui B = T 95°C B, 48
TR DAL s 8 W 45 it DR e 488 2 00 5 2R
%, BRIt , 0 36 BT A i Bl 90~ 95°C.
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[ e LAty Ak B 2% A RS | 2 3 e B 10 43 5l
40 .50 .60 .70 .80 .90 min I X 6 45 b i 4 i
GBW 07581 .GBW 07583 .GBW 07584 F1 GBW 07585
W E S5 A 25 R W3 4, ISR 4 WTLLE 1 TH
f sk 1E] > 30 min B 00 5 235 SR 0 S O AEG , 50 I 90 i
BB R, B TP ) 6 I AR AT R0 | B T A
FI ) P38 ) s 45 T 8, > 9 A B () 1) 3K 60 min
i, B A 5 N S 2 0T DA S AL, 44k e 398 9 fie it
[i] , D 5 SR FEALRFE RS , U B T A B 13124 60 min
B, 6 M4 O B 80 PR, 60 32 T £ 7 Ao
58] 25 60 min,

F4455 128

=4 EEEERE S R0 mg/kg
TEC il

WE
L/ 30 min 45 min 60 min 75 min 90 min
GBW 07581 0.89+0.08 0.70 0.81 0. 88 0.90 0.87

GBW 07583 3.6+0.3 2.28 3.09 3.57 3.59 3.56
GBW 07584 7.0+0.7 5.21 6.15 6.92 7.02 7.06
GBW 07585 67+5 51.40 60.10 68.70 70.50 69.30
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#H0.999 9,

Fie 8 HJ 168—20204 A% W I 23 BT 77 7 A o 1l
ITHAR S B SR A TP AR, 485 5002 10 3k
J SR TR 7 A R 2~ 5 A% 19 25 EAREE &, 3
BRRER2Z (s) 3% DL=t(n-1,a=0.99) xs i}
BRI IR R 0. 11 mg/kg, LA 4 F5 46 L BR T8
ME FERA 0. 44 mg/kg,

2.8 REEMEMHERRE

PRI 56 07 vk Xt 6 M A% A UE bR vE ) R
GBW 07581 ,GBW 07582 . GBW 07583 . GBW 07584
H GBW 07585 #4770 #r, “FATM & 6 ¥, iH5 I
(EAIAIXT R 2 (RE ) FIAHS AR (R 22 (RSD) , 25 9 W
F 5, MRS AL E (5O E (A — B E
5/ RE N - 1.12% ~ 2.09%, RSD & 0.98% ~
2. 81% , 77 WL IR 5 FURG %5 B2 34 R W 2 AH G 23 BT
TR BT R

5 BTEENARERRER
WER,  WElE

FRUEYI I RE/% RSD/ %
(mg-kg™)  (mgekg™")
GBW 07581  0.89x0.08 0.88 -1.12 1.24
GBW 07582 2.7£0.3 2.75 1.85 1.07
GBW 07583 3.6+0.3 3.64 1.11 2.01
GBW 07584 7.0+0.7 7.08 1.14 0.98
GBW 07585 67+5 68. 40 2.09 2.81
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VUL 3 FlOR R 2R AL () - 8 &, o il i AT 3 4
W BE K- e 56, 5 SR LR 6, ik 6 1]
1,3 B - AR SOINAR DR AE 94% ~ 105% , A%
T3 % ITSOR RAT, BEAS T 2 S BRRE i AN oK
*6 EUIRBER
BRI, b ISR mcR

(mg-kg™)  (mgkg™') (mg-kg™') %
ZRIA AR 2.76 3.00 5.62 95.3
5.00 7.57 96.2
10. 00 12. 60 98.4
FANEEAR: 4.52 3.00 7.39 95.7
5.00 9.75  105.0
10. 00 14.80  103.0
HT XK 40.6 5.00 45.30 94.0
10. 00 50.32 97.2
50. 00 92.30  103.0
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