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Resources metabolism analysis for the pulp and paper industry in Wuhan, China
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Abstract: Resources metabolism problems are the main reason resulting in the eco-environmental impacts of industrial
system. Material flow analysis is a methodology that focuses on tracking and quantifying a substance or substance group as it
moves through a system and is the primary tool used to understand the metabolic processes of anthropological activity. Based
on analyzing the resources metabolism of the pulp and paper industry in Wuhan by the methodology of MFA, an analysis
indicator system was built, which included four aspects: resources input, resources consumption, environmental stress and
circular symbiosis. The fuzzy comprehensive evaluation method and the problem tree model were used to evaluate
metabolism of raw materials, water, and energy of the pulp and paper industry in Wuhan. Five grades were included:
excellent, good, moderate, bad and very bad. The results were compared with the national average level in 2007. The
results showed that the evaluation grade of resources metabolism of the pulp and paper industry in Wuhan is excellent, while
it is still slightly lower than the national average level. When evaluating the resources metabolism separately by resources
input, resources consumption, environmental stress and circular symbiosis, we found that; (1) The grades of the ecological
efficiency of raw material input, energy input and water input were excellent, good and excellent respectively; (2) The
grade of the energy consumption per unit product was good, and that of the water consumption per unit product and the raw
material consumption per unit product were excellent; (3) the grades of the output value per unit pollutant and the

pollutant emission per unit product were excellent, and the grade of the compliance rate of pollution emission was good;
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(4) The grade of the proportion of cleaner production was good, and that of the pollution treatment and the sustainable
utilization of resources were excellent, but that of reuse water rate was bad.

Based on the resources metabolic analysis for the pulp and paper industry in Wuhan, we can draw some conclusions as
follows: (1) The problems on energy consumption, water consumption and pollution discharge mainly arise from pulp and
paper production, suggesting great potentials on reduction of energy and water consumption and pollution emission in these
processes. (2) Comparing with national average level, the use rate of the wastepaper pulp is higher and that of the wood
pulp is lower. (3) The ecological efficiency of the energy input and the energy consumption per unit product are below the
national average level, and the proportion of cleaner production is also below the reference value. They all should to be
improved. (4) There is great potential for improvement in reuse of water resource.

This study demonstrates the use of resources metabolism analysis approach we posed before, and highlights the need for

the evaluation standard and database for analysis of the resources metabolism for industrial ecosystems.

Key Words: resources metabolism analysis; indicator system; fuzzy comprehensive evaluation; pulp and paper industry
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Table 1 The analysis indicator system of resources metabolism of pulp and paper industry of Wuhan
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Table 3 The second indicators’ standardized values and total weights of resources metabolism of Wuhan pulp and paper industry
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Table 4 Indicator system of resources metabolism of the pulp and paper industry in Wuhan——Target indicators
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Table 5 Indicator system of resources metabolism of the pulp and paper industry in Wuhan——The first level indicators
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Table 6 Indicator system of resources metabolism ofpulp and paperindustry in Wuhan——The second level indicators
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Fig.6 The assessment tree of resources metabolism analysis of the pulp and paper industry in Wuhan

WAL ARSI B R A 120 10:13:77 10 [ 01 4 [ 3 FhIRAG LB 22:19:591 ) AL Z R, BRI
T AR R A A LB T 4 TS 2 K
3.2 Kb

GEWEAR 3B (] BV B ] DU T s 4R SRR 25 A RE RO 1, (05 4 [ 1 4R i
BIKPie —EFE B A 22 10.3% , BEIRKIA B IR ] FREEMMaFE bR ER G T S ORI, A 5 A E i 4R
TP K FE T o W R B K G AR 0 WG A~ — 8 bR 438 S A, 10 BH el s Aol %) SRR ) B 7K 9%
T feft FH i B N L ABOR IR B 4 P30 KOF 5 5 BB TR AT 9 W > — A8 bn 4 o R, Ud BH ok 1T 3 40010 78
BRI A ORI 7™ S e IR AR 7 TR AT 4 T+ 25 8] 5 95 S5 Y Wy HEOR — A — G AR AR PR L, 16 2K
DU I AR 75 Je W HE R KT 35 B4 & AU - 4K (B S8R Ts G R R SR A R . RS
TEFR A B8 7 54 E YK A Y IR ES 022 20. 4% . TEW Kot 4000 A= 25 2 45 9 30 e W08 B A 114 3
A= Aahr A TR B T5 A R IR R SR RO B R OK MR RS O 25 5 2 EF
BIKPA22 71.5% Ui TG E— 2541 i i 0T 1 400l ) 37 35 A = TR bR e ) 75 B2 4% 4R R R B K 9%
PEFFLER K
4 Hit5itig

2 X T 2 XA Tl R AR 2 R B LI TR 2R 5 D A [l TR AR L 43T, ] A5 s i 4TI, 9% U
A EARIKE 5 4 [E i ARA 7L P-4 K AR ARG G, 2458 SR T .

(1) BT EAOLAERE JKFE I3 JeHERO T % 322 [l 3 IR i R rE 4851 5

(2) BB TTE AR 4 P-4 7KOF Fug , HR 4R R H E L 4 S 24K F

(3) MR AN 4307, AR AR AR SR B SR A AR AR 5 B T3 Y il /KO 55
EL A 2 4 P24 7KOF , BRI A AE B ROR LA K SR = i (R BE VR TH FE 5 5 2 S AU Tl P B KO i B —
M0 T Bt — A

(4) MNRGIEALLA ST, b8 T A 77 iR bR b A $ T+ 1% 25 (8], /K IR FE S 41 K P 5 4 [ 1 40010 F
PRV 22 B A e il /K B DR A 7 T A T 0

http ; //www. ecologica. cn



24 1] TEMEE A U E AR Tk B I A 7715

(5) HTHE SRR BRI A SR B4 RS AR T AP 4K P26 47 10007, T — W Bol g 20 0T i 2 i
TV AREL AT W e B AT IR A R GE BT KA B TZAT L S A D RE A itk — 22T
Brigh: MR 20 B A R A 0I5 SO AR SCHESCH BB O I, A e 2 A W 4% B Wi 3 R AR %
TR DRI 51 B R v T 2 v LA X A SO A AR B R ) S8 R o L G X AR SR
ARG

References:

[ 1] Brunner P H, Rechberger H. Practical Handbook of Material Flow Analysis. New York; Lewis Publishers, 2004.

[ 2] ShiX Q. A theoretical framework on ecological management for industrial resource. China Population, Resources and Environment, 2010, 20(6)
80-86.

[ 3] Wuhan Environmental Protection Bureau. Wuhan Environmental State Bulletins in 2007. (2008-04-08) [2011-07-20]. http://www. whepb.
gov. cn/frontpage/ pubinfo/PubinfoDetail. action? id =00000000000000022291.

[ 4] Wuhan Bureau of Statistics. Wuhan Statistical Yearbook 2008. Beijing: China Statistics Press, 2008.

[ 5] Graedel T, Allenby B. Industrial Ecology. 2nd ed//Shi H, translated. Beijing: Tsinghua University Press, 2004 ; 278-291.

[6] WulN, ShiL. Nitrogen metabolism in industrial parks: a case of Yixing economic development zone. Acta Ecologica Sinica, 2010, 30(22) .
6208-6217.

[7] Vaidya O S, Kumar S. Analytic hierarchy process: an overview of applications. Furopean Journal of Operational Research, 2006, 169 (1) : 1-29.

[8] Wan NF, JangJ X, XuJ X, Wu J C. Application of the analytic hierarchy process to pest management in the rice fields of Shanghai City. Acta
Ecologica Sinica, 2005, 25(11) : 2997-3002.

[9] ShiXQ, Zhao J Z, Ouyang Z Y. Urban eco-security and its dynamic assessment method. Acta Ecological Sinica, 2005, 25(12) ; 3239-3245.

[10] China Technical Association of Pulp and Paper Industry. Chinese Pulp and Paper Yearbook 2008. Beijing: China Light Industry Press, 2008.

S 30k

[2] e, Pl AESRGE MR EASEMEEHIR. FEAD - BIR5HEE, 2010, 20(6) : 80-86.
[3] RWHEAREAY R 2007 4RI FHFBR AR, (2008-04-08) [2011-07-20]. http://www. whepb. gov. cn/frontpage/pubinfo/
PubinfoDetail. action? id =00000000000000022291.

[4] RWUAGHR. RINGEITAE% 2008, 65T, R ESHHE R, 2008.

[5] MR, MRt Pl RS (SR /0, 2. Jbnt. AR, 2004 278-291.

[6] ®IAMR, A% TR XARBE—LUITHEXNAT I L X AR, ER20, 2010, 30(22) : 6208-6217.

[ 8] Ti4FUg, JEARNE, M, RIEA. BRSHIEE ISR A FEAYIRIE P AN . E54, 2005, 25(11) : 2997-3002.
[9] b, Bak:, BRIHE S, WMm A2 e LHAB TN Tk, ¥, 2005, 25(12) : 3239-3245.

[10] HEEL¥S. P EGEAUEY 2008, U, FEE Tk H I, 2008.

http ; //www. ecologica. cn



	24a 72.pdf
	24a 73.pdf
	24a 74.pdf
	24a 75.pdf
	24a 76.pdf
	24a 77.pdf
	24a 78.pdf
	24a 79.pdf
	24a 80.pdf
	24a 81.pdf

