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Application of a Spectroscopic Technology in Textile Testing (A)
——Application of Energy Dispersive X-ray Fluorescence Technology
(EDXRF) in Detecting Heavy Metals in Textiles

LIN Sujun, WANG Yongsheng, HE Ronghui,NIE Sushuang, GONG Yan”

(School o f Materials Science & Engineering ,Beijing Institute o f Fashion Technology s Beijing 100029 ,China)

Abstract In recent years, it has become more and more stringent to control over harmful substance contents in
textiles among the nations in the world. In this paper, an overview for current situation of analytical techniques
used for detecting heavy metals in textile was given. Furthermore, the application of energy dispersive X-ray fluo-
rescence technology (EDXRF) in detecting heavy metals in textile was introduced. The testing results of the heavy
metals in the textiles by EDXRF were basically consistent with those by ICP-AES. Our studies showed that
EDXREF is an effective analytical method for detecting heavy metals in textiles. It can be used as a screening method
for quick,simple,non-destuctive detection of heavy metals in textiles.
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Table 1 Samples
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Figure 1. Samples to be investigated.
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Table 2 Instrumental parameters (EDXRF)

s FE it 44 B -5 s BHE/kV B/ mA A A 5 ] /
1 Cr 5 (3 mg/L) Low Zc 12 100
2 Cr W (30 mg/L) Low Zc 12 100
3 Cr % (120 mg/L) Low Zc 12 100
4 Cu ¥ (3 mg/L) Mid Zb 20 100
5 Cu ¥ (30 mg/L) Mid Zb 20 100
6 Cu % (300 mg/L) Mid Zb 20 100
7 i 3 R g B2 4 LR 28 1 Low Zb,Mid Za,Mid Zc WL AsRERE KX 100
8 i 3 K W 22 %)y L4 2 Low Zb,Mid Za,Mid Zc AL BT AT R 100
9 iR W B4y LR 3 Low Zb.Mid Za,Mid Zc NS 100
10 T 37 5% M 2L 4y LR %5 4 Low Zb,Mid Za,Mid Zc 100
11 T3 3% R W e 41 JL IR 8¢ 5 Low Zb,Mid Za,Mid Zc 100
12 R E =R 1 Low Za,low Zc,Mid Zc 100
13 RE = 4R 2 Low Za,low Zc
14 RE =AU A 3 Low Za,low Zc
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Table 3 EDXRF data for the samples 1~6

i 2 B JLR I 58 B (E
Cr W (3 mg/L) Cr 192
Cr W (30 mg/L) Cr 514
Cr F (120 mg/L) Cr 1576
Cu K (3 mg/L) Cu 31
Cu % (30 mg/L) Cu 188
Cu VW (120 mg/1) Cu 688
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Table 4 EDXRF data for the samples 6 ~9
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T 3 R 1 B 4 LR 2% 2 Cu 62
LIEZEESAPIN & 3 Cu 58

35 R W B A LA 4 Cu 142
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Table 5 Comparison of EDXRF data with ICP-AES data
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e EDXRF £l 4% -

B AR 4554 Cu gfg/ -
(mg kg™ 1)
T 3R 1 S 4 LR 2% 1 0. 460 127
LIRZEQ PN & 0. 209 62
i R W B 4y LR 3 0. 348 58
DEZESCESAPIN E R 0.170 142
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Table 6 EDXRF data for the cotton fabric samples

(1940s,1950s)
ol 1 TR
S.Ca, Ti, Mn, Fe, Cu, Zn,Br
S,Cl,Ca, Ti, Mn, Fe, Cu, Zn
S,K,Ca, Ti, Mn, Fe, Cu
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Figure 2. The EDXRF spectrum of the Sample 2.
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Figure 3. The EDXRF spectrum of the Sample 8.
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Figure 4. The EDXRF spectrum of the Sample 12.
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rapid detection of polychlorinated biphenyls based on sur-
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