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Life Cycle Assessment Evaluation of Chrome Tanned Cattle Leather

YUAN Linlin’, YA O Qingda’, DAN Nianhua', WANG Lu’, LI Minghui’, DAN Weihua”, LI Zhengjun’
(1. National Engineering Research Center of Clean Technology in Leather Industry, Sichuan University, Chengdu 610065,
China; 2. Fujian Key Laboratory of Green Design and Manufacture of Leather, Jinjiang 362271, China)

Abstract: Chrome tanning is currently the most mature, reliable, and suitable tanning method in leather industry. Howev—
er, since the leather production needs to add a variety of chemicals, the discharge of the waste solid, liquid, and gas can
pollute the environment. Therefore, pollution has become the biggest constraint for the development of leather industry.
The leather production process involves multiple stages, multiple materials, and complex operations. Scientific and reason—
able pollution evaluation of leather production has become a key issue related to the development of the leather industry.
Life cycle assessment (LCA) is an assessment method that can quantitatively evaluate the environmental impact of a prod—
uct’s life cycle from raw hide to leather. Based on the principles and theoretical framework of LCA, this paper adopted
the eFootprint supply LCA network platform, global warming potential (GWP), primary energy consumption (PED), acidifi—
cation potential (AP), etc. as environmental impact assessment indicators. Also, the main processes of leather production
were evaluated throughout the LCA. This work provided a reference example for the establishment of the LCA database for
leather industry, and gave the information support for the realization of the green industrial chain of the leather industry in
China.
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Tab.1 The production units of cattle leather
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Tab.2 Main evaluation indicators

AR 45 5(H4) Febr i
Ak GWP(kg CO; e0) 1 3 2 N JEUR] I S i B FE I — A 2
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Tab.3 LCA data of cattle leather (pre—tanning and tanning treatment)

WEROYIRL RER  LueEGRlE MSREMOME  WRER URNORR

A J Im* SRR EdE Tk 0.17kg c
BHKA 0.05kg E mEfbs  0.082kg E
RIKHF 0.041kg E Tink PR 0.049 kg C
i Ak#  0.059 kg C NIFT 0.005kg C
Fi#7  0.005 kg E FH R4 0.02kg E
HLS#¥ 0.082 kg C 4l 0.018 kg C
F#R  0.018kg E VEV/R 0.174 kg C
MR  0.037kg C )] 0.976 kWh C
AREF 0016 kg C

R4 HEE ICAFRHIEROESEEMTEEIRLIE)
Tab.4 LCA data of cattle leather (wet dyeing and dry finishing treatment)

IEFERT PR RER U EOE ORI AR R ORI

wiz  0.086 kg E JNHRFT 0.008kg C
MR 0.147 kg E FH iR 0.05 kg E
R 0.115 kg C il 0.028kg E
Rl 0.011 kg E KPSk 0.073kg E
FERE 0.13 kg C TG 0.041kg E
Bkl 0.159 kg E e (1) 0.006kg E
Bkt 0.039 kg E ) 3.3kWh C
5 EHE LCABREER(TAK/ SRAIE)
Tab.5 LCA data of cattle leather (sewage and sludge treatment)
R WREEg RURORKRIE R R RURRRIR
K 204.659 C YA 0.365¢g C
Wik 146.603 C WEmY  1232¢g C
Few 16.202 E Tk 0.355 g C
PR 0.254 C PAC 0.357g C
PAM 2.737 E i 0.854 kWh C
REEHEFEILCALER
Tab.6 LCA results of cattle leather
A IESIEE ey MR AFEPR AL LCA 4 TS
VI REJE N AE(PED) MJ 1.64E+03  +17.07%
AP FE IR FEVE (H(ADP) kg Sb eq 490E-02  +10.79%
TR YHTHFE(WU) kg 1.09E+03  +9.62%
SEAZ (G WP) kg CO, eq 8.56E+01  +8.86%
B 2 #E(ODP) kg CFC-11 eq 3.62E-06  +13.52%
W& 1L N AP) kg SO? eq 823E-01  +16.24%
AR TEHAIRI) kg PM2.5eq 1.13E-01  #9.17%
Fetk 2 R4 A K(POFP) kg NMVOC eq 2.38E-01 +11.86%
S I E(EP) ke POs%eq 6.17E-01  +14.85%
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Tab.7 Analysis of unit process results of cattle leather
4L Hr  GWP9% PEDM% ADP/% AP/% RII%
THT MRl 89.79 9125 9896 93.08 87.18

BTAYL 885 793 090 541 9.72
VKR ALEE  1.37 083 003 063 252

xR 8 HH4E LCA RitmamR( AT R EFIALIE)
Tab.8 LCA cumulative contribution of cattle leather (pre—
tanning and tanning treatment)

WL GWP/% PED% ADP/% AP% RI%
BERTM MBI (S) 8979 91.25 989 93.08 87.18
58 2954 8258 8569 9791 87.21 72.70
BIKHA 024 027 006 014 020
JB A 014 009 001 018 033
By #5711 002 003 001 001 o001
HLS 44 473 378 050 410 1044
s 007 008 002 003 003
T 002 001 001 010 0M4
R 001 001 0 001 0.02
TolbEh 004 002 0 001 0.09
fint &b B4 019 017 008 015 0.18
i M 002 002 0 001 003
N 020 011 033 034 046
RN 003 004 001 002 003
VeV 028 008 0 0.05 113
H 7 117 081 002 064 137

* 9 WEHESE LCA BT R R (RS EN TRER)
Tab.9 LCA cumulative contribution of cattle leather (wet dyeing
and dry finishing treatment)

R LR GWP/% PED/% ADF/% AF/% RI/%
W) 885 793 090 541 9.72
R 018 023 005 008 0.09
FRAh 004 005 00L 003 004
INTRET 002 00L 000 003 0.05
IV 389 269 008 213 455
el 306 272 038 219 367
JiEal 017 041 003 009 012
WIHTR 028 03 009 010 0.30
eI 006 008 002 003 0.05
Y 013 045 001 007 012
TRl 015 013 003 010 0.15
Bkl 008 014 004 005 0.07

KSR 051 048 012 019 0.27
eSS 016 016 004 008 011
GEMEED s 012 0.04 0 024 0.13
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Tab.10 LCA cumulative contribution of cattle leather (sewage
and sludge treatment)

SRR AR GWP/% PED/% ADP/% AP% RI/%
FKIRAL F(E) 137 083 008 063 252
WEAIREM 0 0 0 0 0
VEWR 032 0.10 0 0.05 1.31
1 101 070 002 055 1.18
TR WAk 0 0 0 0 0
Fr g 0.03 002 0 0.02 0.3
PAM 001 001 0 0.01 0.01
TR TR 0 0 0 0 0
PAC/ HfiE 0 0 0 0 0
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