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Abstract; In this paper, Guangzhou University as example, the ecological impact of disposable tableware and public
tableware was quantitatively analyzed and compared by calculated theirs ecological footprint. Firstly, the consumption of
material and energy used in making disposable and public tableware were analyzed. The tableware used in Guangzhou
University canteen includes plastic tableware, stainless steel tableware, wooden chopsticks and bamboo chopsticks. The
resource consumption includes ethylene, steel, wood and bamboo. Their footprint belong fossil energy footprint and forest
footprint. And then, the resource consumption of clean for public tableware was investigated. It main include the electricity
consumption of water, power and waste water treatment. Its footprint belong fossil energy footprint and arable land footprint.
Finally, the ecological footprint of disposable tableware and public tableware (only use one year) was calculated on basis of
different tableware match in college canteen. The results show that the footprint of public tableware match is 3.7236 x 10
gm’ , disposable table ware match (using bamboo chopsticks) is 2.2085 x 10 > gm” and disposable table ware match (using
wooden chopsticks) is 9. 3781 x 10 > gm’. The ecological footprint of public tableware is about 3. 97% — 16. 8% of
disposable tableware. In addition, because the footprint of bamboo chopsticks is 23. 55% of wooden chopsticks, using

bamboo chopsticks can effectively reduce the ecological impact of disposable tableware.
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T SR B FOR AR IR (A SR Sk A WA 45 4 i) | T LA A8 ELAE e F oA I R T /K e 45
BEWR . BRI, BARAMT A TR AL S BRI K R AR 0K b R4 2K IR I BB A B — AN — B0

H %5 JE 75 (ecological footprint) J& i 45 KA 25 £ B % % William Rees $2H i, HoE LR AEMEHA D
(EAMN A — MR B —NE ) B 25 R R A P25 B N\ T BT 3% 1 BT W ORI 98 33K 6 A 1 7 72 A
PR RS TR B RS A L AE R . ERBARKEIIE RSB TSR Y R E
BE B A5 g R B A 25 IR 45 1 6 b AR 75 A P ot (fb 7 BRVE D T Bk B M BR AR R
o K BREE) BT AR o BRI , R A 25 5k — B A T LA b YR LT R A W YA B S A L B - M T AR,
DAL B AT T A 25 B R A S
2 —REBEMNEIT

SRR — YOS B IR A 25 500 SR A e AR PP BRI RE R BERE, JRORHE #E R B A W R R LR
(expandable polystyrene ,EPS) Akt T4, EPS RA LT 5, I3 BEIEHE ; 53 40 AM AT ER AL =5,
SR, T E— R AR B P AR A RERE LU S 4, T ELSEIHHIMEBE UK, ZE R A B AT

EPS 2— WM SRR B 0 B RO, TS 45 5 9 JFURHE 24 , 457 1kgEPS T2 0. 2692kg 1 2.4 , T 4 7
lkg ZJRHILEA REREN 1. 004kg ARYEMRE U] 1kgEPS fRIBERE A 0. 270277kg AREME, H AR EMEAE 25 B B AT
1B EPS AR R (F 1),

®1 1kg EPS AR
Table 1 Ecological footprint of 1kg EPS

lkg EPS JFURH#E lkg ZJARERE PRS2 R
Material consumption of Energy consumption of Footprint of standard coal (m?) Footprint (m?)
1kg EPS (kg) 1kg ethylene (kg) PRk Forest HiHh Grassland FEAK Forest ¥iHh Grassland
0.2692 1.004
(ZJ ethylene) (hMEf standard coal) 1.726988 1.449510 0.466765 0.391769

BFPRBA— KRR RS R, WK 2.

F2 EMEAS—REENMBEANESED
Table 2 The ecological footprint of all kinds of disposable tableware made by plastic

%5 H. Tableware JEUR} Material . VORI #E * JEE Footprint (n')

Material consumption (kg) FEAK Forest b Grassland
K% £ Big meal-box EPS 0.009 4.200882 x 103 3.525920 x 103
/N £r Small meal-box EPS 0.00489 2.282479 x 10~ 1.915750 x 10 3
e Spoon EPS 0.00079 3.687440 x10~* 3.094970 x 10 ~*
i Bowl EPS 0.00135 6.301320 x 10 ~* 5.288880 x 10 ~*

* JFORHE 6 R 21548 ELIWE & material consumption means the weight of tableware
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KM RBRETFH P8 N 0. 0774kg/m” 1T F IR BRETF 778 H 0. 35kg/m™ ™ | — R B F A S B
WIE 3,

R3 RMEET (KRBT WESEE(n’)
Table 3 Ecological footprint of disposable chopsticks

. JEORHH#E JEURH th 552 7 JEE
Tabl B M
R Tableware iU} Material Material consumption(kg) Global mean yield of material (kg/m?) Footprint( m? )
AR Wooden chopsticks A #t Wood 0. 005085 0.0774 6.56977 x 10 =2
414 Bamboo chopsticks 41 #4 Bamboo 0.00339 0.35 9.68571 x 103

HR 3 AL, — R PEARB A R R — R EATRERY 6. 783 1%, R A B T AT 4 i 2Bk 37 B R AM
FER 4. 52 1%, A O0  ATH I FURHEFERE AR B JFRHE FE ) 67 % , BT LA — IR PEAT B X BR 5T R RZ M BE /N
3 ARBRENESREE
FREHEMKBEHLHTANAARR FEAERER AENEREWM. BRI
A RETER I ; A AR B R AT A T AR P2 OB —— Bk, A (A BT, i TR A R E AT
P, BT A2 P L A R i 7 A 15 R k1 A2 P IR AR 0 /ORI R B2 58 , ) oA P A BB TR b, 2 AR LI 2
W E TR 1 PR

A F 4 BJR 8 Ecological footprint of public tableware (m?)
I

v 7
ek RERE 250
Ecological footprint of energy ) E':*’\LEI@ )
consumption in washing Ecological footprint of material
I I
] Y v v
FiK 23 I P 3 . -
Ecological footprint of Ecological footprint of WJ@EE:@' . ﬁ,ﬂ'&ﬂl .
. e . Ecological footprint Ecological footprint
water consumption electricity consumption of steel of plastic
v ]
[ |
P R K A B K 9 P L Y
Ecological footprint of electricity in high quality water LT HEJE R 5 Fossil energy footprint
produce and sewage treatment |
v v v
#7238 Electricity footprint FRIK Forest HiHb Grassland
I
Y Y Y
FRHk Forest Fiih Grassland ] #EHs Arable land

Bl AREERE AR

Fig.1 Calculation course of public tableware footprint
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ERFRLEIE, RIS,
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F4 1kg THOESEITE
Table 4 Ecological footprint of 1kg ethylene

Bt 2 SR
1kg ZJRERE . 2 . 2
Z. % Ethylene . Standard coal footprint (m*) Footprint (m*)
Energy consumption of 1kg ethylene
FRAK Forest ¥iHb Grassland FRAK forest HiHl grassland
1kg 1.004 kg( FruELE standard coal ) 1.726988 1. 449510 1.733896 1. 455308

x5 ANRERERRE) BT
Table 5 The ecological footprint of public tableware made by plastic ( material part)

EORHIE * e ZmER J23 Footprint (m’)
%% H. Tableware Material consumption Footprint of 1kg ethylene (m®)
(kg) FEAK Forest i Hb Grassland FEAK Forest Bl Grassland

FE 4% Tray 0.5 1.733896 1.455308 0. 866948 0.727654
K Wi Big bowl 0.32 1.733896 1.455308 0.554847 0. 465699
JINBjE Small bowl 0.21662 1.733896 1.455308 0.375596 0.315249
% Disc 0.29959 1.733896 1.455308 0.519458 0.435996
H#LF Chopsticks 0. 029985 1.733896 1.455308 0.051991 0. 043637

s JFOBHHFE R 21548 LAY H & material consumption means the weight of tableware

F6 1kg MEKM BT
Table 6 ecological footprint of 1kg steel

i CH T R
Bk Steel Tkg MEKRERE Standard coal footprint (m?) Footprint (m?)
Energy consumption of 1kg steel kg
PRk Forest HiHh Grassland FEAK Forest ¥iHh Grassland
1kg 0.705 kg(FruELE standard coal) 1.726988 1.449510 1.217526 1.021905

x7T BHMBSIENEREH) BEE
Table 7 ecological footprint of all kinds of tableware made by stainless steel ( material part)

JECRH R * Lkg $Ek 238 BHREL
#8 H. Tableware Material consumption Footprint of 1kg steel (m?) Tableware footprint (m?)
(kg) FRAK Forest il Grassland FRAK Forest il Grassland
% Disc 0.17174 1.217526 1.021905 0.209098 0.175502
i Bowl 0.08497 1.217526 1.021905 0.103453 0.086831
R Spoon 0.01526 1.217526 1.021905 0.018579 0.015594

s JFOBHHFE R 21548 LAY H & material consumption means the weight of tableware

3.2 JHFEREURM L
2 PR R Ui AR B ST IRH A R ERK R 7 o 7K RS F R /K RIUE UG BT /K AL B BriH FE R L
WA I R, A MR B, BB i Ve AR an i 2 Bis .

T BRERE rRZ SN/
Clear residue Cleaned by detergent
K Y e A A
Clear detergent by water
Rk
Disinfected by high ﬁi:ﬁi
temperature

B2 MR RIS U AR
Fig.2 Standard course of tableware clean in Guangzhou University
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mE %S,

B 8 AN, JN T A ok 5K 2 ) 89. 35%:10. 65% , R E 1kWh ok H 9 A2 25 2 35
0. 64799 m” ZEAKFN 0. 54387m” Hr i, 1kWh 7K B FR£E 25 /2 585 2 0. 0206m” ATk ), )7 M 1kWh f E fy 2 525
0. 0021948 m” (i AT Bk b 0. 57895m? (YRR AN 0. 48592m” [ Bl .

JHIRF B KT M BRAK AR R KT 1848, BmiK 2R G BEFER 0. 345kWhy/t; T 15 7K W i I 25
KA AL, %) AT 1t 5K M FEH &2 0. 23 ~ 0. 25kWh, B 0. 24kWh, | 1t Y% /K FE R A
0. 585kWh, 2385 3 0. 33869m’ [ ZFK .0. 28427 m? {144 25 4 A1 0. 0012839 m? iy AT Bk dtb

P SC bR, AR TR R YRR FI/K &2 133260kg/d, FIFL &N 612kWh/d,, F3 b, B8 I A 48 K 2 50ff
A—REER BETERINER2 K,1 EEEE 4 HERE NEXFEERERAEITEWNT

BRVINERERR = ¥R AAERMAR x4 x2 + XEPOAHERHE x4

£8 "HEHR 2000 —2004 £ X E5KE % EE(10°kWh)
Table 8 power generation of Guangdong power grid by hydraulic and fossil energy in 2000 ~ 2004

) s it it R K v K KB/ 4K
Year Thermal power Hydropower ermal power/thermal Hydropower /thermal
power + hydropower power + hydropower
2000 1049.354 155.7348 0.8708 0.1292
2001 1091. 1884 190.728 0.8512 0.1488
2002 1230. 8137 169. 1339 0.8792 0.1208
2003 1433.5124 149.2954 0.9057 0.0943
2004 1693. 89 110.07 0.9390 0.0610
1) Mean 1299.7517 154.9924 0.8935 0. 1065

2RAET T 30000 BRR, FHAILT- WA ; REPLEXAMA 6750 BRE, g BXRE
Ve ARy 267000 H Kk, W4 R4 ELF$IEFE R #7108 0. 002292k Why 7k O 0.4991kg/ H o H iR R
ANBRRRIGERE B FRIHARN ES T, K9,

*9 SHARARENRD
Table 9 ecological footprint of clean of per tableware

HFER 45 HLJ& 3% Tableware footprint (m?)
% U5 Resource R
consumption FEAK Forest i Hh Grassland W #EHb Arable land
7K (kg/ R ) Water (kg/per tableware) 0.499101 0.000169 0.000142 6.40818 x 10’
H, (kWh / 2 ) Power (kWh /per tableware) 0.002292 0.001327 0.001114 5.03043 x10 ¢
£t Total - 0.001496 0.001256 5.67125 x10 ~¢

4 BRRTHLLERSH
T AREREATAE R FRAA, HEt, A 1 U 0B 2 BE 6O R 28 B LA F 5 (A
FRS) LA MREE D0, LA La (AR, AR 275d , 282 B4 90d & A 1d i 2 I(IER) , WA A&
H 1a fi 615 WA Eo
TR L B A = AR, T B AN IR R AT SR R AL, ABE T B, A alanal(1)
A, = ZeF X A,

KA, WEBEG I ;eF A REBE L FRACHE T, AR 1. 34 HFh 0. 49 7] # it
2.21% 4, ARG A NER RN RT,

FRAAE, TRH KRR KA AREFER 1 k2K 10,

M 10 ATA, AR R RE/ T — R, ARERN T IS T KIEEAHS | 2K
3.97% fi— R HERA A 2 Rl 16.8%
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x®10 —XEEESARAEARBILE
Table 10 ecological footprint comparison of disposable tableware and public tableware

JE 3% Footprint(m?) LGRMLEEH a3
%% H. Tableware Equivalence area 2l )
FRAK Forest B i Grassland W #f#h Arable land (gm?) Total (gmn®)

— WA H4H A 1 disposable tableware 1 2.2085 x10 2
K454 Big meal-box 4.2009 x10 -3 3.5259 x10 3 7.3569 x10 -3

%Rt Spoon 3.6874 x 10 ~* 3.0950 x 10 ~* 6.4577 x10~*

i Bowl 6.3013 x10 4 5.2889 x10 4 1.1035 x10 3

#1% Bamboo chopsticks 9.6857 x10 -3 1.2979 x10 =2

— R M2 HL4H 4 2 disposable tableware 2 9.3781 x10 2
/N4 Small meal-box 2.2825 x10 -3 1.9158 x10 -3 3.9972 x10 -3

%Rt Spoon 3.6874 x 10 ~* 3.0950 x 10 ~* 6.4577 x10~*

i Bowl 6.3013 x10 4 5.2889 x10 4 1.1035 x10 3

K% Wooden chopsticks 6.5698 x 10 ~2 8.8035 x 10 2

/N %% H. Public tableware 3.7236 x10 3
#% Tray 3.4000 x 10 4 2.8537 x10 4 5.9543 x10 4

%Rt Spoon 3.0210 x10~° 2.5356 x10 -3 5.2906 x 10 ~*

i Bowl 1.6822 x10 4 1.4119 x10 4 2.9459 x10 4

HEF Chopsticks 8.4538 x10 3 7.0954 x10 -3 1.4805 x10 4

WYk Clean 1.4960 x 10 ~3 1.2560 x 10 3 5.6713 x10 ~¢ 2.6326 x10 3

5 4ig

L5 EFR A SCLAAEZS R 0 RE B TR AR B — MR R A A AR B A A 7 S 0 45 R B R T 6

G—BIF—F & E#AT T BT, GPREW, MR A AERS—RIER KR EZ A fE
BRL. AAERNEDERT - REEAENENETAHERLRUEAEHAK. 7Hb, FE—-RKIEEE
HERARNA S | K ETRERARNAS 2 19 23.55% , YU AT AT AR G s AR — Ik vk 4 B3
T R o

2004 FREFEREGHEN 120 (2, KA EPS B &K 86 LA, i —RIEREGE-HEEHEN

71. 67% " Behh,100% H/NEIARE (99 % HRIRE I 95% KA #B A — R PEAR TR BR T, P ¥ B 4R 11 2%
—UHEAR AR T35 1400 42307 o BRI, ™2 AR ERIMGE PR T4 REAR AT MR AIRAR LA PR O BR B (O 00

References :

(1]

(2]

ReeW E. Ecological footprintand appropriated carrying capacity: whaturban economics leaves out. Environment and Urbanization, 1992, 4(2) .
121 —130.
Wang Q Y. International Comparison of China’s Energy Consumption per Unit Products and its Implications. International Petroleum Economics,

2006, (2) :24 —30.

[3] XieHY, Chen X S. The Ecological Footprint Analysis of Fossil Energy and Electricity. Acta Ecologica Sinica, 2008, 28(4) :24 —30.

[ 4] Ministry of agriculture of the people republic China. Agriculture statistic data. http://www. agri. gov. cn/sjzl/nongyety. htm.

[ 5] Food and agriculture organization of the United Nations (FAO). FAOSTAT. http://faostat. fao. org/site/339/ default. aspx.

[6] XieHY, Ye HS. The update computation for global average yield of main agricultural products in China. Journal of Guangzhou University
(Natural Science Edition) , 2008, 7(1) ; 76 —80.

[ 7] China power. China power yearbook. http://hvdc. chinapower. com. cn/membercenter/yearbookcenter/ content. asp? user = yearbook&columnid =
120111103.

[ 8] World Wide Fund for Nature( WWF). National Footprint Accounts. http; //www. footpint network. org/ Academic Edition 2006-world. xls.

[ 9] Ren W. The situation analysis of disposable tableware of China. Journal of Inner Mongolia Finance and Economics College, 2006 (3) :28 —30.

S E K

[2] ER—. RERRIS L W ACAEFEN bR LB M a . B A&t ,2006, (2) :24 ~30.

[3] T, YA BT HIET Mk A RRYRAI L J) AR A RSB 4. AR 752441 , 2008 ,28 (4) :24 ~30.

[4] rpELLF. LG HEE. http ://www. agri. gov. cn/sjzl/nongyety. htm.

(6] WMT, . PEEER™MHERPERWER . ) MREER A AR, 2008,7(1) : 76 ~80.

(7] "EHE K. fEHE S 4E %, hitp://hvdc. chinapower. com. cn/membercenter/yearbookcenter/content. asp? user = yearbook&columnid
=120111103.

[9] fE3C RFRE MRS, P58 42 Be2 i, 2006 (3) :28 ~30.

http ://www. ecologica. cn



	05D102.pdf
	05D103.pdf
	05D104.pdf
	05D105.pdf
	05D106.pdf
	05D107.pdf

