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CHINA SYNTHETIC FIBER INDUSTRY
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Fig. 1 LCA system boundary of production process

for three kinds of fabric

N A 2 0/
SR A b R
|Eﬂ¢FFT{%%¢F|

A HER

R

Toll ok 7 b
L )73

it " s 2F ik
I WEE Lk
HliHE= K
AR BRI 1

K2 3 Fhiz el B LCA REtil S
Fig.2 LCA system boundary of production process for three

kinds of sportswear
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Tab.1 Environmental impact categories and

environmental impact factors
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Tab.2 LCA results of producing 1 kg fine denier
polypropylene filament

PREE 02 ) e
GWP/ kg CO, eq. 3.7
AP x10/ kg SO, eq. 0.76
TETP x10%/ kg DCB eq. 0.87
POCP x10°/ kg C,H, eq. 1.1
EP x10°/ kg PO’ eq. 0.84
EC x10%/ MJ 1.1
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Tab.3 LCA results of producing 1 kg fabric

I Ty v YT
GWP/ kg CO, eq. 7.5 6.3 11.0
AP x10%/kg SO, eq. 2.0 2.6 2.5
TETP x10%/ kg DCB eq. 1.4 1.6 1.3
POCP x10°/ kg C,H, eq. 2.5 3.4 5.0
EP x10°/ kg PO3 eq. 2.2 2.1 3.2
EC x10%/ MJ 1.6 1.3 2.3
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Tab.4 LCA results of producing one sportswear
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B % BE%E EIES
GWP/ kg CO, eq. 1.92 2.45 3.80
AP x10°/kg SO, eq. 5.76 10.7 9.15
TETP x10%/ kg DCB eq. 3.16 3.42 3.22
POCP x10*/ kg C,H, eq. 4.76 11.6 15.9
EP x10*/ kg PO} eq. 9. 66 10.8 15.6
EC/ MJ 48.7 54.0 85.6
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Tab.5 Carbon emission in each production stage of three kinds of sportswear
_ WHER R kg €O, eq.
1B - — - — -
LYl % Ak Hekl By Fk £ Ly 4%

HENL 8 603. 31 8 137.46 94.73 6 570. 46 3 844.46 1191.89 700. 20
Wt 8 720. 06 5 356. 89 62.47 4 067.36 5 070.77 785.95 446. 67
e 6 18 598. 26 6 482. 87 75.62 9517.30 9 768. 15 951.43 558.96
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Tab. 6 Proportion of carbon emissions in each production

stage of three kinds of sportswear
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Life cycle analysis of fine denier polypropylene filament

JIANG Jianping', XU Sijia®, DENG Ji', GUO Xitao’, KE Weibin', GUO Qinghai', QIU Zhiming’
(1. Guangdong Modern High-Tech Fiber Co. , Lid. , Jieyang 515500; 2. School of Materials Science
and Engineering , South China University of Technology, Guangzhou 510640)

Abstract: Taking the production process of fine denier polypropylene filament as the analysis object, six environmental impact
categories, namely global warming potential ( GWP ), acidification effect potential ( AP), terrestrial ecotoxicity potential
(TETP) , photochemical oxidation potential (POCP) , eutrophication potential ( EP) , energy consumption( EC) ,were selected
by using the life cycle analysis (LCA) method to quantify the environmental impact of the production process of fine denier poly-
propylene filament. The fine denier polypropylene filament and its fabric and sportswear were analyzed and compared with polyes-
ter and nylon 6 and their fabrics and sportswears by LCA, as was the carbon emission in the production process of sportswear.
The results showed that the three kinds of fabrics had their respective advantages in six environmental impact indicators under the
same weight mass; the fine denier polypropylene fabric possessed the lowest values in all the six environmental impact categories
and gave the minimal impact on the environment under the same area; the sportswear made of fine denier polypropylene fabric al-
so possessed the lowest values in all the six environmental impact categories, and GWP was only 1. 92 kg CO, eq. for one piece
of sportswear; and in the production process of three kinds of sportswear, the weaving stage had the highest carbon emission in
the production stage of fine denier polypropylene sportswear, accounting for 31% , while the fiber preparation stage had the high-
est carbon emission in the production stage of polyester and nylon 6 sportswears, accounting for 35% and 41% respectively.

Key words: fine denier polypropylene filament; life cycle analysis; environmental impact; carbon emission
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Preparation and properties of PP/PE medical coated nonwovens

ZHAO Bo
( Zhongyuan University of Technology, Zhengzhou 450007 )

Abstract ; Polypropylene/polyethylene (PP/PE) medical coated nonwovens were prepared by coating molten PE on the surface
of PP spunbonded nonwovens by coating composite process prior to cooling and setting using PP spunbonded nonwovens as the
base cloth. The micro-morphology and properties of the nonwovens were studied. The results showed that many tiny bubbles can
be observed around the fibers in PP spunbonded nonwovens after PE coating, and the surface density, thickness, breaking
strength, bursting strength, water contact angle and thermal stability increased, while the tearing strength, air permeability and
moisture permeability decreased; the surface density and thickness of PP/PE medical coated nonwovens were positively related to
their breaking strength, bursting strength, tearing strength, water contact angle and thermal stability, and negatively related to
their air permeability and moisture permeability; and PP/PE medical coated nonwoven was a suitable choice for disposable medi-
cal protective clothing due to its hydrophobicity and gas resistance.

Key words: polypropylene; polyethylene; nonwoven; medical; coating composite process; preparation; properties



