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Abstract: To evaluate the ecological performance of tanning process or leather products and identify
ecological problems, a method for identifying and evaluating ecological problems of tanning process based
on simplified life cycle assessment (LCA) and plate theory was proposed. Based on the plate theory, the
leather-making process is divided into several plates according to its function, the simplified LCA is used for
ecological assessment, and combined with value engineering, the ecological problem is identified. The
research results show tanning process is divided into pre tanning preparation process, tanning process, wet
dyeing and finishing process and dry finishing process. After applying LCA, it is found that the order of
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impact on ecological performance is pre-tanning preparation, wet dyeing-finishing plate, tanning plate and
drying-finishing process plate. Combined with the engineering value theory, the starting point of the
unsolved ecological problems in each process plate can be analyzed.

Key words: fur and leather engineering; life cycle assessment (LCA); process plate; ecological performance;
ecological products
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Fig. 1 The division of basic process plate in leather manufacturing
Fz2 FEIZHLCA
Tab. 2 LCA of leather-making process

ot R4 R GWP/(kgCO; eq) PED/MJ SO./kg COy/kg NO./kg NH;-N/kg COD/kg IWU/kg
T K 1.59E+00 2.63E+01 4.80E-03 1.46E+00 3.70E-03 2.57E-02 4.92E-01 1.10E+02
J A 1.28E+00 3.41E+00 7.84E-04 1.24E+00 1.18E-03 1.92E-03 5.08E-02 2.56E+01
TRk 2.17E+00 3.82E+01 7.00E-03 1.98E+00 5.32E-03 3.85E-02 6.76E-01 2.20E+02
wBIRME 7.00E+00 1.07E+02 2.56E-02 6.32E+00 3.22E-03 1.86E-01 2.24E+00 2.31E+02
B 5.32E-01 7.48E+00 1.70E-03 4.92E-01 1.36E-03 8.80E-03 1.06E-01 7.80E+01
B 2K A 1.42E+00 2.05E+01 7.00E-03 1.23E+00 1.37E-02 9.64E-02 4.44E-01 1.12E+02
NS 1.40E+01 2.03E+02 4.68E-02 1.27E+01 2.85E-02 3.57E-01 4.00E+00 7.76E+02
BTk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.89E—02 3.23E+00 0.00E+00
fie ke 2.85E+00 4.15E+01 1.45E-02 4.96E+00 1.78E-02 5.89E-06 2.39E-03 1.91E+01
Tk K 2.90E-02 3.95E-01 1.40E-04 5.08E-02 1.79E-04 1.23E-07 2.01E-03 2.79E+02
xSl 7.49E+00 9.14E+01 6.00E-02 1.31E+01 3.56E-02 1.22E-04 4.38E-02 3.20E+01
RERTEVIR 3.54E+00 6.81E+01 2.10E-02 6.11E+00 1.60E-02 1.40E-03 7.18E-02 4.45E+01
AL R} 1.48E-01 2.04E+00 5.58E—04 2.56E-01 6.75E-04 1.51E-06 4.06E-04 1.05E+00
Tk K 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.96E-02 0.00E+00
TSI 1.38E+00 1.88E+01 6.46E-03 2.38E+00 9.44E-03 5.48E-06 1.08E-01 1.29E+01
TG 4.71E+00 6.80E+01 2.36E-02 8.21E+00 2.93E-02 8.25E-02 4.51E-03 4.81E+01
NS 2.01E+01 2.90E+02 1.26E-01 3.51E+01 1.09E-01 1.13E-01 3.50E+00 436E+02
[A] 7 2.58E+01 3.97E+02 8.43E-02 2.27E+01 6.10E-02 1.97E-01 3.17E+00 9.32E+02
A 3.45E+01 6.13E+02 1.11E-01 3.03E+01 7.80E—02 1.24E-01 1.20E+00 9.20E+02
" 1.09E+02 2.17E+03 3.30E-01 9.40E+01 2.18E-01 5.00E-01 3.50E+00 1.21E+03
g 1.28E+02 3.00E+03 3.45E-01 1.07E+02 2.48E-01 1.18E-01 2.43E+00 5.65E+02
g 2.82E+01 9.98E+02 8.65E-02 2.08E+01 5.35E-02 2.68E-01 5.20E+00 4.17E+02
eSS 1.85E+01 4.43E+02 5.95E-02 1.70E+01 3.15E-02 3.35E-02 1.36E+00 8.68E+02
Nt 3.45E+02 7.62E+03 1.02E+00 2.92E+02 6.90E-01 1.24E+00 1.68E+01 4.92E+03
T 2.32E+00 3.27E+01 7.40E-03 2.14E+00 5.95E-03 3.82E-05 1.09E-03 9.30E+00
(84 4.25E-01 6.00E+00 1.36E-03 3.93E-01 1.10E-03 5.80E-07 4.22E-05 1.64E+00
gk 4.07E-01 5.75E+00 1.30E-03 3.76E-01 1.05E-03 5.55E-07 4.03E-05 1.52E+00
Wi 3.92E+00 7.35E+01 1.02E-02 3.52E+00 7.75E-03 2.66E-03 3.68E-02 5.65E+00
pLgu 1.72E+00 2.45E+01 5.50E-03 1.59E+00 4.42E-03 2.70E-06 2.12E-04 6.40E+00
NS 8.80E+00 1.43E+02 2.58E-02 8.00E+00 2.03E-02 2.70E-03 3.82E-02 2.45E+01
Mk 7.57TE+02 9.94E+03 3.44E+00 9.88E+02 2.61E+00 2.43E+00 4.84E+01 8.58E+03
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Fig. 2 Influence of leather making process on result index ECER—135 of LCA
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Fig. 3 LCA results of beamhouse plate

Bl 4 #EHIBCR LCA
Fig. 4 LCA results of tanning plate
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Fig. 5 LCA results of dyeing-finishing plate
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Ko ettt LCA
Fig. 6 LCA results of finishing plate
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