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Mechanism of toxic substance transfer from human body in natural fabrics using
surface analysis techniques
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This work for the first time has attempted to understand the effect on the
property of commodity fabrics as multiple layers with the heavy metals with moisture absorption
effect.This study shows that heavy metal indeed transfer from the substrate (a wet skin with
artificial sweat including a heavy metal) to upper fabric layers and the concentration of heavy
metal ions differing degrees in each layer. Some combinations of the fabrics indicated highly
effective adsorption of heavy metals, more heavy metal ions were observed being preferentially
remained on the top layer of particular sets of different fabric assemblies than others. They have
no significant correlation with the standard moisture regain. This indicates that specific
combinations of different fabric layers enhance molecular absorbency rather than single material
layers although each fabric possesses no particular function to absorb purposely.
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Table 1 The fabric combinations which
metal ions (Pb2+, As3+) were observed on
each layer by LDI and ICPMS.

Upto4h | Upto 39 | Upto2nd | Upto 1¢

SSSS CCcCcC PPPP
RRRR WWWW
PCPC ¢ CPCP
RCRC ¢ CRCR
WSWS ¢ SWSW
SPSP PSPS
SCSC ¢ CSCS
WCWC ¢ » CWCW
(Upto 3¢ down)
WPWP 4= pPWPW
PRPR 4= RPRP
RSRS/SRSR
RWRW &= WRWR

C: Cofton, P: Polyester, R: Rayon, S: Silk, W: Wool
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Figure 1 SEM images, EDX image of
polyester-cotton layers with As model
sweat. (The metal weights are calculated
from ICP-MS results).
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