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Determination of Chromium (\[) in Textiles by Ion
Chromatography-Inductively Coupled Plasma Mass Spectrometry
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Abstract; To eliminate the international trade barriers and safeguard the people’s health, a
method was developed to measure chromium (V[) in the extract of textiles with higher sen-
sitivity, It was based on ion chromatography combined with inductively coupled plasma
mass spectrometry (IC-ICP-MS). IonPac AGl1 anion-exchange column and NH,NO; mo-
bile phase were used, with gradient elution and collision cell technology (CCT). The chro-
matograms were analyzed and discussed through control experiments and isotopic abundance
ratios. The results show that it can separate chromium (]l ) and chromium (V[) very well.
A limit of detection of 0. 02 pg/L for detecting chromium (V[) is obtained with an injection
volume of 100 pL. This method can meet the requirements for determination of extractable

chromium (V]) in textiles with simple operation and high sensitivity.
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Table 1 The operation parameters
for ion chromatography system
F 03 THESH
BT A

TonPac AG11

A: 0.05 mol/L NH4;NO3, pH 7.5

MR B: 1 mol/L NH;NO;, pH 7.5
A:0~5.5 min
Wby )
B:5.5~8 min
Wi/ (mL/min) 0.8
HERER TR/ uL 100

£2 ICP-MSEEIESH
Table 2 The main operation parameters for ICP-MS

FE THESH
IER /W 1300
WA W R/ (L/min) 13
BB WA/ (L/min) 0.8
F AW A/ (L/min) 0.8
LA < 7% H,/ He
i3 <t/ (mL/min) 6
B B B[] /ms 500
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C. Cr(VD ¥ 5 D. 25 H R METT
Fig.1 Chromatogram of different solutions
A. mixed solution of Cr([l[) and Cr(V]);
B. Cr(Il) solution; C.Cr(VI) solution; D. blank
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Fig. 2 Chromatogram of mixed solution
of Cr(Il ) and Cr( V) at different m/z ratio

Inset: Partial chromatogram of blank solution

at different m/z ratio
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Fig.3 Chromatograms in standard mode
and CCT mode
a. blank; b. mixed solution

of 20 pg/L of Cr(Il) and 20 pg/L Cr(VD)

T FR 3 DX 35 P T ARG VAR 22 19 3 % T X Y
JE Dk B, T A5 7 B X Cr (VD Bt BR
0.02 pg/L, SLHFEH,0.02 pg/L Cr(VD T
A TEAEE ES S BE R (E 4b D,
ATLAE i, A IC-ICP-MS Jrikta il Cr(VD) BA
RAR 46 3 R

450 b
=

s 8.0F Z 3°°'wmw¢
= £ 150
2 ) Pe—
2 6.0f 210 240 270 300
8 /s
= 4.0
fo 2.0

0.0's T T T T T

0 10 20 30 40 50
C\cmm/(ug/L)

4 a FRREC(VM)HRERRHBEE;b.C(V)HWEBEETMRSREXRHOMUSEL,R=0.999 7
3 25 FUE S 0. 02 pe/L Cr(VD WY (3

Fig.4 a.Chromatogram of Cr( V] ) standard solutions of different concentrations; b. Linear correlation

of Cr(V[) chromatographic peak area as a function of concentrations, R=0. 999 7

Inset: Chromatogram of blank solution and 0. 02 pg/L Cr(VI) solution
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