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Abstract

Abstract
Keywords: green building materials, circular economy, industrial linkage, resource recycling

In recently years, the community has been promoting the zero waste concepts, and striving
to establish a circular societal system which is based on the achievements of optimal production,
optimal consumption, and minimize waste approach. Base on this approach, the Architecture
and Building Research Institute (ABRI) of the Ministry of the Interior has been promoting the
green building policy over 20 years, and launched the Green Building Materials Labeling
Program in 2004 to drive the development of the green building materials industries.

Among the 4 categories of green building material labels, recycling green building
material has most important influence to circular economy. For the promotion of recycling
green building materials, the alliance of recycling green building materials industries was
arranged and sponsored by ABRI, and will be a communication platform for the industries of
material manufactures and building industries. Information about technology, policy and
regulation, are also be studied and discussed between the members of this alliance.

This project also studied the diversify effectiveness of recycling building material,
including waste reduction, reducing of material consumption and CO2 emission etc. From the
results of this studies, will encourage the private and public sectors to use recycling building
material, during construction and decoration of building.

To enhance the competitive power - this project compare the recycling green building
material with conventional building material, it was found not only the environment and
economic effectiveness, some of the recycling building material has special characters such as
energy saving, lighting, sound and heat resistance etc., those “high performance recycling

green building material”, will highly attract the consumers.

Comply with the policy of circular economics, the Recycling Green Building Material
Industry Alliance (RGBMIA) will be an important partner of industries, and will assist ABRI

to promote the application of recycling green building material.
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Ib #g-¢F % ke 18,000~21,000 19,500 1,559
[l %g-7F 5% kErh 15,000~18,000 16,500 4,791
10. 7 ¥ # 15,000~30,000 22,500 79,416 178,686
11.4 i 58 1,000~1,300 1,150 250,000 28,750
13K A 4R &Kk 2,200~2,600 2,400 15,000 3,600
18.-k ik & 7,500~8,000 7,750 300 233
Y o e 1,300
19.% 8 5% 2 2,500 100 25
1,600
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(1) Amefi: L2588 KEFE

(2 wHT R AN P EREESE S BRAFIE S RV REFREET BV
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(3) wiH B I & f;‘—fga% F 2012 60%3*
(4) #i Rt EASL P RE

B B EFERYE

(1) h2FThpERF

AESZ WBER - B RERVRE YR A FEE S EY R
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Bz Rl 3 -kFH15%2 ¥ 3 Wamdpa ¥ Jm%uﬁwﬁﬁ9ﬁﬁﬂWk%#ﬁ
WK L60% 0 A AloWEz LA R kEET R 0800 & T2 R4 gk R
7},' s F ﬁ}\‘gr—r ARl

RA2FRFE=ASECLEA(1-R2 M2 WATEH 2 F)xv o B pe X
1000kg + (1-25%) x 60% =800kg
2 mAvrF

AA G 2w A H B B2 R4 ol e qpiT F et H RARA
X8R A BRI AP H25% 0 B v iR pe et F H60% 0 ok 2 AL e
4B KAFET 2 A80020 T2 w el TR 08000 T2 FAST AR o

FEE AT R
BAPRE=45E o F E(-w ot WA 454 F)xw Jobl B 5
1000kg + (1-25%) x 60% =800 kg
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43 #%L%?J PR M2z L 2.65kgCOxe/m? e gt & T 3 3k 12mmz £ 24 &
BKAFEA L ERGL16kg 7T E AW A B2 g B A2 % 165.63kg CO2e
54T o

2.65 kgCO»e/m? +16 kg/ m2 x 1000kg/ t = 165.63 kg COze/ t

ek s - A SUES RLE S F AR T AN BR60%L v it
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- TS LR R Y ENE SRS RS E TN
»F 599.38kgCO2 > & 3840 ¢
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RAFRFE=FASE o F Bo(1-R 2 P2 WRF R4 3 )xv ol B
1000kg + (1-4%) x 20% =208 kg
(2) Br R ¥ B B F

doR BT A SR T L A A E AR L R 2R
FRLA g L RP gL UATEFAFLE  &F 2 AL S
BOS D O B 2082 T LW L TR 52080 T L BASLAR oot E S

L B
BRAPFE=ASE 2 E+(Lw ot 2 WA 247 4 F)xw ot B 5
1000kg + (1-4%) x 20% =208 kg

(3) B A% F

gk (20198 KRG EAEL AL A AA) TEHIpHAE S F 8
s@'ﬁi%JCOZ#E%G:f&_%\»J v - AL R ORRGR G y@%@;%*i&%g;. %]ﬁ‘i#k*z;
37.43 kg CO2e/m2» »+ 4 & FF fop 3 % 5 5.65kg COze o & B2 42 2 ¥ /A
L4 %2 HE - L3 RAERI L ALY ELE T L AR CE R R
ﬂ‘iiﬁx%g&i@’ﬁ%]l‘?flﬁﬁwﬁ’éfcimzrg@;ﬂ;;ii%@#i,z&g—ﬁi;ﬁhﬁﬁ
e 5 7.49 kg COz2e/ m? s 3+ 8 N 4

37.43 kg COze/ m?x20%=7.49 kg COe/ m?

11.4 kg~ & =t 30cm(W) x30cm(L)2 R # ivde & > 12
4 .?s%zé+ 2. R F 5 59.16kg COze/t > 3+ 8 3% 4

[(1000kg/t)/(11.4 kg)x(0.3mx0.3m)] x7.49kg CO2e/ m?=59.16 kg
COze/t
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RAFhprE=A%E 2E E+(1-7 k5 )xw o B pe s
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2 HEH¥rEFLEr
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AEI U FHEA2102 T 2w e o TR 2100 T 2 FAISE AR F oo
4o AT

BAVFE=ASE 31 vio W44 F)xvr o
1000kg + (1-5%) x 20% =210 kg

(3) A 2

T EEHEFRAI ZOBE - BRET F B BRRE
d 3 A g2l fe s g 2 L%}‘té’*‘%\ﬁll’ﬁxmi#ﬁ}’?’r{ i 2
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FRLZAMET LA R BRG] B h
CNS 8905 # * R g+ 7z v/ » ¥ &% Fhit *7}7}“"9"13“—%’ LIRSl
fgé"\’f’aﬁléq’#if‘,}}aﬁ’»%%?k/pf‘/}o

20198 REEAFE P AU TEHAMASL AR ER
COME % B 2 0 R B HIE 2 Jﬁ%@’ﬁ%l’?ﬂiﬁﬂ#&%xt 59.24
kg COze /M3 b & 52 328 » pl 7 # B % 29.62 kg COze /kg -

ol b E A BB e A B F20% F S E 5T R0
€108 T EHR AL AR EOLTREL SRR
%’éf*—ié_r‘?’@iﬁim/’ﬂ\g ié_i} \ka'/W/}’{ 2\,@?/&&/"#&&
'L_E-_ f%. 622kg COse > _;!r ;\ S N

210 kg x 29.62 kgCOe/kg + 1000kg/t =6.22 kg CO2e
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SEHAEVTEL 2L FERAFTRELIN0OD T > F N AT
RAFRFE=ASE L Ex L A EBRS
1000kg x 100% =1000 kg

(2 AR & FExE

bRt A SR L A Y ey il
FREHFAFLB &5 2 AL108 A 530338210002 72 v jethid
7oAk b 10002 T 2 F AR AR P oo 2L Mo T A
*E

BAFFE=4 %8 >
1000kg + (1-0%) x 100% =1000 kg

BH(l-w okt 2 WARH B AF 4 5 )xw ok 4B e

(3) AP E

EHEEF A SR T AR i&%ﬁﬁf}:‘_;\—'f‘ B 5 4.72
kg CO2e/t> 3f M3t X R #20.6kgCOze/tr tx & 2 A1V 7 4 5
L 4 BEH 2z Fcr £224.88kg COe/t & 40T

29.6 kg COze /t -4.72 kg CO2e/t =24.88 kg CO2e /t
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1000kg + (1-19%) x 15% =185 kg
(3) F AT

Zyp (20198 R BEAFER L P -A &)

FTE M A 4 g8
%?JCOZ#“&:E % 0 - LB A R R B E ZFE G

B 5 7.7 kg

COze/m YA AP P 2 T7.16kgCOe° ML G AL 4 BiEhe -
B- Byt gL R PR R E R ROR B 2 8 R B
in’rzjfmﬂii FiEHE TR AL M2 FA%E 51.16 kg COz2e/ m?

oL 5 .
¥ L

7.7 kg CO2e/ m?x15%=1.16 kg CO2e/ m?

M HE B EET.5Kg ¢ 60cm(W) x60cm(L)z R T4 E > 1o ey
B2 HETH I AL R E 559.13kg COze/t > 3+ 8 N 4T

[(1000kg/T)/7.5 kg)x(0.6mx0.6m)] x1.16kg CO2¢/ m2=55.68 kg
CO2e/T
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B E R

(1) RAEFTRPFERF

AA LB EN - T REAL VR T REARESCER TR

s EY e iR > ARk ETEHLEZkET &
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MEFTFSEHBTAS TS Y2 R FTRE L8800 T o B M40
R2FRFE=ASE L ExvyioB R

1000kg x 88% =880 kg
2 BIFFE?

AAEFRYZEREFOHEIMLE LA LEIREIFA T 2R W
AR EATEHEL  wE L ALIOMPL A S I FH 8800 72 vyt
FLo P TR L BB0 N T 2 FASTER S o 3 Y }\ CIIS R

BAFRE=ASE o f Exv o Bpe F
1000kg x 88% =880 kg
(3) AT F

EHBEEFTASRIP T AR, > 2T F2 AR B2 Qe
L35 051kgCOze/kg k35 ¥ F -2 TR A ST HEE S 20kg
s MW A 2 RO B R 2 Bl A & 3 5 25.5 kgCOge o

ARt BEHEFASER- LA Rl RY R LR - FARW
BN EABREHETF T FBRB%Ly IH A me R L TR
BHlzF A AL 2200 mEe T AR R > FTERL LA

ér%,ﬂb%,ﬁngwﬁgjp{,qpkpﬁﬂlﬁﬁ HEREEFTFFZRBE ;S
22.4 kgCOze » & ;4 4T #7571

25.5 kgCOze/t x 88% =22.4 kgCO2e/t
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k= ?"\%‘é—‘ﬁﬁ%ﬁf#f TALE T - K@t R x/%,J(A,\;;E;{
o AR FEHFL R RBAS? PRBREBERS F 100 % &
FEfFavsav RpEBRS &2 A-MPL 820 ETHETom
VLE 1,000 72 R4 AR

REFRFE=AFE €2 +(L-RAR2 QAT EIFL F)xvr ol m 5
1000 kg + (1- 0%) x 100% = 1,000 kg
2 mRAFFE>

PoY 2 i o f- gl kiR g fladgs
BFFEFAALE T o B RS L100% & F 2 A - *E?T/FQ’
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0.007 kg COze/¥. x100%(® fz# 4% fe » % ) = 0.007 kg COze/H.
0.007 kg COze/#. + 2.5kg/#. x 1000kg/t = 2.8 kg CO2e /t
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RA2FRFrE=ASECLEA(1I-RA M2 WATEH 2 F)xv ol BaeF
1000 kg + (1- 5%) x 40% = 421 kg
(2 BmIFHFELRE

N A ARz AT iEL CEFREE kR R WY vk
HPE(CkFRF)ZEAFTFEHRL » &5 24 - @,kgg.y}ﬁg,};;ﬁ R
F 4002 T2 wAfT R T E R 4000 T L F AR P oo 3 E

AT or g
Biafpi=Asd L +(-viol 2 @R T4 F)xv o e
1000 kg ~ (1-0 %) x 40 % = 400 kg

(3) A% &

DK S dwﬁim*%%J’L%%¢%%@ﬂﬂﬁlﬂé
LT L3 5981 KkgCOe/t: $0 % " B3 %k ik 2 T Mg e
Msmcown’iéwéﬂzuk&%zﬁwﬁﬂﬁ*1aﬁp@ﬁ S E %
P8 BHRREELETT A RAREARP I P BT & R R T
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550 kg x 29.62 kgCOe/kg = 1000kg/t =16.29 kg CO2elt
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1000 kg = (1- 0%) x 15% =150kg

(3) AT E

RS EH R SRR B ERES L PR E A2
A@i?fi~a%%§?§%L§J\xé CERRAME IR RV i RRANE R
ERPRTRAMEEEIHBLIRLILS

EEFRELFTAOAESRY 2w iR L T LB KR A
2 H kﬁqﬂ,,;{%‘ﬁu& FEEERE CREBORE AL LR LA
é_r%xfﬁk‘ﬁ&!\"{.m"

EHREEF TASREPT R, EFFORRZ REE R
BRI &3 5981 kg COzeftr o & A Y £ 2 B R P 5 48.2 kg CO2e/t>
- ¥ £ P £ 7/932.8 kg COze/t -

o E o A A FEeEE R0 @ % 150kg C B ok A L E A
FRHEFER S kE oMl AR EHETSERAT TR ERME S 139.9kg

COze s B ;N d4eT™ #r 3

=
R\

150kg x 932.8 kg COze/t + 1000kg/t =139.9 kg CO2e
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=44 fIﬁ A Esagt RS

£ 211 4 S P MRS R E R

— WA iy  Tioap 109 # & FAE>c ¥
pew | pol | BAT | cogpe | DHER I 3ass | RAFA | RREFE | COF | BURR A
(kg) (kg) (kgCO2e) (%) P £ (¥f) 72 () (7%) £ (f) EH’ ~)
L AR REFE 800 800 99.38 1,926 61,352 49,082 49,082 6,097 $118,163,952
BRI Y 208 208 59.16 506 90548 18,834 18,834 5,357 $45,817,187
A 7 e 210 210 6.22 506 14,617 3,070 3,070 91 $7,396,253
ARl 1,000 1,000 24.88 2,407 674,115 674,115 674,115 16,772 $1,622,595,503
EERR 165.7 185 59.13 446 38,000 6,297 7,030 2,247 $16,947,822
T F 880 880 22.4 2,119 79,416 69,886 69,886 1,779 $168,282,928
L 1,000 1,000 2.8 2,407 258,494 258,494 258,494 724 $622,195,949
KA R & KR 421 400 468 963 55,900 23,534 22,360 26,161 $53,831,700
Fok MR E S B 550 550 16.29 1,324 47,266 25,996 25,996 770 $62,580,449
KRR 255 255 231.2 614 391 100 100 90 $240,074
SRS 157.9 150 139.9 362 163 26 24 23 $59,060
B+ 500 500 57.52 1,204 788 394 394 45 $948,752
=t 1,129,827 1,129,386 60,153 $2,719,059,628
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