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PebE . m RO . KRR LA & 20 K W4 A
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fETRK VR 7 AR Bk, mT R R A
PERESH Y Cr™ SRERRTAL R, BRERENHEBUARH A
PHESF3CHR AR, P or B ahER IR, STy $ L
W pH, FI R B A S5 B AR T He REEAR
W5E -4 o ZOTIRTE . P, ShRiE A
Fed, HAHEMRAR IR, @A E R AR

IR
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L1 AR5

Agilent 7700 HLJEHE & 55 B IR B4 (S5 H
GHER T ) 5 SHA-CA B H KR %
PN A i e T PR A 7] )

BIC R bRUERE A (1000 mg/L, FEZA (04 )R
K PR A, ), 3 G ARy
JF GBWO7581 ~ GBW07585 (£ Tl —PH OWFFE s,
W ), 732 RS BH B TS

AR W JE KRB EN . JoKBERR A 40 . B
Mg A oK. AR e, &
Bk (IRE 9K ).
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B PR SRR (pH>11.5) : FREL 30 g ik R &0 A
20 g AN, RETKERZELL, TROGEMH
T BT

FALBER (407.9 /L),

1.2 AU TAEAAF

Agilent 7700x HLJEHE G 45 2 AR BTG (3L H
BHARNF] )o AU TAERM: GHTI% 1.55 kW;
ZAS A 1.15 Limin, B ESHE 15.0 Liming flf
A 4.0 mL/ming B EETEHUE 0.3 v/s; &
75 R Bk, BUAREFE] 0.1 55 SRFEERFE 8.0 mm;
RAFHENEREE ;. mEhs i,

1.3 SEETJTk
1.3.1  AFERTALEE

HE i FR IC2 o #F (RS B £ 0.01 ¢) T 200
mL 19 &0 A, A 50.0 mL B8 P B U . 1.0
mL & LB, 05 mL MM A A0 - A
P, EEET, WIRIRT S min CIRIF N
280 r/min ) J&7, WA 92 °C1H iR 7K ¥ £ L 60 min
(PRUEH 280 r/min ), HUHREIEE . &0 5 min
(4000 r/min ), F0.45 pm JE B ok 98, BOIZ 8 W
10.00 mL F 50 mL 28448, JnZ&4# 7K 10.00 mL,
A 5.0 g 732 YA &+ A2 e B AR, 48 ¥ 20 min,
IS Y 1 pH AE 7.0 ~ 8.00 5.0 5 min (4000 1/
min ), BUHW 10.00 mL, MMELEZ 2.00 mL, B
Akt IRSEHATINGE, 5 ERAE TR R ] A

=
oA Ho

132 RYBRHER R

Cr*™ RINBRAERS G 5. BHL 0. 0.10, 0.25.
050, 0.75. 1.00 mL Cr™ bR fEIF K (10 pg/mL) T
—2 10 mL &=, MAZRER 1.60 mL, FH/KE

e

25, FE,
2 HERE5HR

2.1 AR B

H T R e R A AR BB, b3 s A R T8
T, H g BEENS(E S LR 25, 2 ¢/L, ICP
5 B 25 3 U™ H AR T, OF HA S %655 1k
o (AR E T ac i S A FREL IO, 7T 43 B ihEh
GER, BB H AT LU pH. 15058 TR
BT A B g F G R IO pH 1952, B 10 mL
PBORAE Ty, A C™ bRIERTR, PREFHMRE R
1.00 mg/L, BIARMAR 518 4.5, 5.0, 55 ¢, pH
K Cr* YRR BRI A B AL AN 1 fiim, 455
— 250 —

WL, YRR AGLIAE] 5.5 ¢ I, W pH 4 6.0
AT, O IR K 75%, W] BESE R Ok o 78
FRYESNE T WO Cr™*, 9l S 28 B g i
BiF S O R G TR AR SR I A A
45 ~ 50 ghf, i pH } 8.0 ~ 9.0, Cr* Ay i
RN 100% ~ 102%. 4 pH 8.0 M, Na'. Mg™
SRR A2 1.0, 0.025 g/L, Eh5rFBRFRILF] 96%
DLE, BN AT R, I, S EERE IR A
wH50g
* 1 PAETFH0E A EIHEEGHE pH
e SREHIRSE

RIIEHE (g) pH Cr* (mg/L) IR (%)
0 >11.5 1.00 100
45 9.0 1.02 102
5.0 8.0 1.00 100
55 6.0 0.75 75

22 SrprlEfiER

FHASES A B RO S T 25 AR T
B L fif S AR T, R AR IE 5 R I B ) ol
MR, MR TTRFEER R . TR
£ & “Cr,
23 Wi E

P B PR S U S 3V E ™ 28 T R
fREh, fEMRAR B B JC7A R F FH B -3 e A B
&, SR ICP-MS KA HER M. AR CE AL
IEAEESER, RS ARR FEE s T4, —
PR EREAE HBR Ak 2R T AN B S R ARAR Y T 2R A
KWFRICE . W AAR TR EZA “Ge. '“Rh.,
In, "Re, “Cr 5A[F M AR TEUEZ k47 H
B, BEREW]. TCe 5 PCrit iz ek E, M
FELE R SR, I B AR e R B BICRTE
80% ~ 110% ., UL, "Ge NHRATEE T E A BT
MOEAMEAER, HIEEEF Ge MINFRICE
2.4 Zpigiat

BRPE B BOGEIE Cr (1) FETHE 32 PAr"C.
A0 2R FE T O (T, R /O
AR MR Z R T B T i Ea 0 K,
T AE He Tl N 3 ~ 5 mL/min I, iR 1S
BICRPRUER I A E S N . 455381, He
TR 4.0 mL/min B, JCRAGH ERLE, B, ¥
WA Ry e fd: 4
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T FE S AR HEY it GBWO07585, Bl 42 UK A
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50 mL B, 55T AR S FRECE 530 0.5, 1.0
2.0, 5.0 giF, BPRER 45041 : 100, 1 250,
1:25,1: 100, C™ (e gs i 2, 45508
N, BT 1050, S B mE, B
1: (10 ~ 25) BF, ARifEdY) o I e (8 A e 16—
#, T O™ AN HEY ORI A =, RS
A, AL R 1 25,
*2 AEBERLETH G UEER

2.6 BRI 2 B A H R

AR SR 45 F T, 43 HL0 ~ 1000 ng/mL
ROV ST R BT e EAniE i e, BEA ARy
Cr bRUE R B, GhAbR Sy 1ICP-MS AR A2 F A
AIGE Cr i EUE (eps) 5 WARIGE “Ce 1T EUH
HIHEER, MR y=11.37x+0.002943, FH5 2%k
4 0.9999, 75 I WGE S E 10 K, DL 35S
PR 2T B A R, R 0.06 me/kg.
2.7 ERAEE RN

e 5T 52 90 J7 o XF R 5 07 2 40 B GBWOTSS1
GBWO07584. GBWO07585 H1 () Cr™ #E 47 5 W F 47
L » S, LR SRR, SSR 3, hE3
o 6755 . AT, U (S AR R A VRS VE LA, AR AR
1:25 7 HEMR 22 (n=5) N 1.16% ~ 5.40%, FWi% 74
110 72 SR . W
R3 FERTZEREHRE
FRUED) 5t YOEME (mg/kg) MEE (mgkg) FHME (mekg)  AXHRZE (%) HSRERZE (%)
GBWO07581 0.89 +0.08 0.85. 0.88. 0.95, 0.83. 0.85 0.87 -2.25 5.40
GBWO07584 7.0+0.7 69, 6.6, 6.7, 7.0, 69 6.8 -2.86 241
GBWO07585 67+5 71, 73, 72, 73. 72 72 7.46 1.16
A n=5,

2.8 JiikHext

e FE 2 b E W) 5 GBWO7581, GBWO07584
GBW07585, ffi FHEAT M85 4x#E (HJ 1082—2019 )
ARG RS, Z5R K 4. hFR 405,
HJ 1082—2019 X TR & A i i i Co™ 2 25
AR, FXRZERGS, AP TE. B RS E
FESR Y Cr® Y78 5 TR B

x4 FHiEbesd

HJ 1082—2019 Ak
. NEME AHXF . AHXF
BRI it 5 {E . 5 {E .
(mg/kg ) (meke) e (mefke ) e
m; mge
T () R ()
GBWO07581 0.89+0.08  0.60  -32.58 0.87 225
GBW07584 7.0+0.7 6.1 -12.85 6.8 -2.86
GBWO07585 67+5 65 -2.98 72 7.46
H: n=2,
SE ik
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Matrix separation-determination of hexavalent chromium in soil using inductively coupled plasma mass
spectrometry with He collision model

ZHANG Ning, LIU Lu, SUN Kai-xi, WANG Lei, ZOU Jia-jie, LI Long-fei, ZHU Yong-xiao, MENG Jian-wei ( Hebei
Research Center for Geoanalysis, Key Laboratory of Mineral Resources and Ecological Environment Monitoring Hebei
Province, Baoding Hebei 071051 )

Abstract: Hexavalent chromium ( Cr® ) is one of the important soil pollutants, and it is of great significance to study the
determination methods of low concentration hexavalent chromium in soil for soil census. Using alkaline sodium carbonate as the
extractant, hexavalent chromium in soil was extracted by constant temperature water bath oscillation at 92°C. The extraction
solution was treated by ion exchange to reduce mairix interference, and Cr® (*Cr) in the extraction solution was determined
using an inductively coupled plasma mass spectrometry with He collision mode, with ’Ge as the internal standard element.
The results showed that the detection limit of the method was 0.06 mg/kg. The certified reference materials were analyzed to
test the method. The determined values were in good agreement with the certified values. The standard deviations ( RSD ) of
the method were 1.16%-5.40% ( n=5) . The method is rapid, accurate, and suitable for the determination of low content
and large batch of hexavalent chromium in soil.

Key words: inductively coupled plasma mass spectrometry; hexavalent chromium; matrix separation
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