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Abstract
Key word green building material, recycling, greenmark

The annual amount of architectural waste from construction and demolition
was estimated to more then 120 million tons in Taiwan. The disposal in huge
amount of architectural waste has been resulted in serious environment pollution.
There is more than 80% of wooden and concrete waste during construction and
demolition, which is valuable natural resource. Instead of dispose the waste at
random; it is rather better strategy to recover and reuse the architectural waste,
S0 as to prevent the environmental impact.

According to “Green Building Promotion Act” issued by Executive Yuan, the
authorized administration of construction and building have the responsibility to
propose a feasible strategy for waste minimization and recycling of construction
material. Meanwhile, the Environmental Protection Administration also issued the
“Resource Recycling Act” to promote the waste recycling. Therefore it is
necessary for the building industries to adopt adequate green technology and
using green building materials in construction. For government, has the
responsibility to assistant enterprise either in technology or in regulation.

For fulfill of the above missions, Architecture & Building Research Institute
has established the National Architecture Laboratories in Tainan, Recycling Green
Building Material Laboratory is one of it. This laboratory will focus in the studies of
recycling technology of construction waste.

Studies of this project were coordinated with the establishment of the
laboratory, including the check on facility delivery and the development of
recycling process. The main objective of this project was to improve the
minimization of construction waste, and promote the reclamation of it, so as to
reduce the consumption of nature resource, therefore relax the environmental
impact.

There were five sub-objectives in this project:

1. Studies on the thermal separation of construction waste for the recovery.
2. Technology development of the recycling process on the building materials,
which has market potential and was evaluated to be high value additive.



3. Technology development of bamboo coating, and the performance test of it.

4. Assistance in the establishment of Recycling Green Building Material
Laboratory, and the planning for the application of Chinese National
Laboratory Accreditation  (CNLA).

5. To study and draft the regulations of recycling green building materials, and

investigate the mechanism for market promotion.
Through this study, the first phase of above target was accomplished. The
achievements will provide for the further study while the Recycling Green Building
Material Laboratory be established completely in the year of 2004.
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Bt 4o~
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44 MRZENEETRERE

S TR R R

A WiR % 360mesh 12 2 1000mesh & &7 fe fm &+ R £2 (7K }2)
A A RORA R S R R SR et R g

5= s 2%
AL A¢ IFLP‘-’W/Lﬁ oo
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ﬁ#?'f’“ ARz AAEFPEIZEF R RE
GCER £ WP TEY S R LT CE
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9

2

ETINS
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3 RMG N2 B FREFEF R A Y ﬂ]‘ 4v 5%2_ 360mesh/1000mesh
4R A EREA%%%°@*“ﬁﬁﬁ%mwwﬁﬁiﬁﬁﬁmw
ST A B A 4 B 2 B % o T R 54 B (Acrylics) st R
R TE S AR YR o @ o4 FURRIR 2 YR - B AT ST o

*iEE 4 1 125moL v
€ & @ ldkg/L r2 }
% ¥ B ¢ 75-100KU (25°C)
XA PR D g U2 gl Thr o p
}OA R R RAC1000 s 524 40p
®A% & ¢ 38.0m2/Gal ; 10.0m2/L ; 7.1m2/L

B B R EARY A W 7 4v 5% ~ 10% ~ 15% ~ 20% ~ 25% ~ 30%7 &
PRI AR R(EEE A) 0 P S%kiEAR F I 360mesh 12 2
1000mesh i& 2 8.7 F '/ 2. 7 fofs & > 5 U e AL 15%2 7 vt Bl pE
g A G BHILE

R REREEIARE ASEOTE A E LR B k2 R

M MERE R R ARARKY AR B A BES O P FEERSE
ISR fk;‘jj&%t—g_ o ¥ B2 Tt R REHY 1 10% iFL A }.ikl,‘,;]wc
L2 ST S

TR0 0 10% GAert bl P REPEFET RHTRESLORYE

FLRLIT L2 R R AR B R e R

= ARERR L

SIRBAAEGN A R R AR e F S AR R
£ ER A PRAEE P T CABE AR E A RHTRAGA
G2 R PRI o A AR R R E R T 2 R
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X EERAIFT F A PR
kA R R4 Pk

k A OEF A 3257 Bk
AT L2 F B Pk

G T PR

qh

KREHT LS L AR

1=
r'

kPoh AR WHERF AL T AL TR AR AR

wo RO R A 4

(=) £ F 2 (Closs) : &% ASTM D523 7% "5k ¥ & BIEIR I » ik kRl bt
2. & B 20° ~60° ~85° o AR EAE mL g s R Bz HIp s, &8
%Pz BRicdy (v L3595 360mesh 2 = % #EAE S 021114
1000mesh 2. = g %L 5 02 ~14~ 17> &;"]‘ﬂﬁ\i«}')ﬁg—,ﬁ"l‘ﬂ%&‘
2 AL

(= )ik mcmt Bridsk - B % ASTM D968 % #) 2Bk iE {7 v R 4 AL 2 i B3
S > 360mesh z_ = & % #L¥7 1000mesh z_ = R & FlxskE %k > %
FRE S 60 > pE s SRR R AN R R o

(Z )ik BB B Rl 2 35 ASTM D1186 &2 4 | B i & (7 % Wk & P 2
HPZ HESRBEY B 420 BT REEERA TR
Bo& P BLp|RRE > ¥ B H T35 > 360mesh 2 7 R % & WA T 5

i » 41.08p ; 1000 mesh 2+ jk % & %o T 327E 5 40.490 o

()R g 2% ¢ kJ5 ASTM DAL45 538 (778 "2 $4d 335 » 3%
% 360mesh £2 1000mesh 2 w5 (e %L p|38 % % 324p e > B ERR S
5 vEnIT2 R gz Ea 6 HMmeidd o
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(T )R a2/ Rk« :‘E'JT;#IE Boe 7 ROBOR 2% R B lhREE 0 iR
iR kg ASTM D3363 4¢- L Al & :#%k % > #% % % 360mesh &
1000mesh z_ =5 1 @h‘iiiﬁdéﬁ.%% ik 0 B3GR E )Y 6By Ty
BRI RHE 5N RERA T RTE R

(=) ik il 285k ¢ LR 2 +—w§ ASTM D2794 35 - #5 % % 7
PR Rk E G iR d 2 A @ 1> & % 360mesh 2 1000mesh 2 % & >
7 KX Az L iE 80in/lb 2. #rEF #‘53' EERA NS G A

/:[, °
(= )R W ¥ 4 Rl 0 Pk ASTM D3359 +: * 1mm F B = fi%% - .;g,r

W27 It £ ARER S LY (S F ’ﬁzﬁaﬂﬂﬁw‘ A
g3 F 4 PR R SR TR w@«7waw’mwwﬁ%
PoRREE LT BB GFEFRKR SRR SR
7+ 360mesh £2 1000mesh & iRl 4E % 40 e > ¥ LRI A r 2 s F 4
§ 5 80~85% ; © R AL R RAT R 2 EFMHG L 85~90% 5 R
BARENF T2 GEFRY S 85-00% 5 7 R R T B 2

FiE S 90~95% 5 5 v R R 2 i EF ) 5 85~00% - A
TR A PR PR R LS
FCHEMY & 80% ) HY i E i M2 RFS 0 A
R ERZZ AP N THETREAF AL A BRSO E
§aatE 2 AR i A4 R B RFIT I KR 2 A R 2
BB iamHiF2 o

() B BRI E i g ASTM D2247 it {7 wd iR & |3 ip] 3% (100%RH) » 1 4
i& {7 2000 /|- P iR R 95 TR RI3% 0 360meh 2 2 1000mesh 2+ f %
Bod R M E AR s BE R R o
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I 43 MRERZBERIIMEE IR

R
I P T
360mesh 1000mesh
% & (20° ,60° ,85° ) ASTM D523 02~11-14 02-14-~17
ok v B R e (R ) R R) ASTM D968 60 == 60 o=
R R P ASTM D1186 41.08u 40.49u
%3 TR SR ASTM D4145 1T 1T
oY R W o e ASTM D3363 < 6B < 6B
R VI R ASTM D2794 > 80in/lb > 80in/lb
E 80~85% 80~85%
¥ AT R 85~90% 85~90%
R E 4R R
T ASTM D3359 85~90% 85~90%
e
W 90~95% 90~95%
A 1 85~90% 85~90%
it g B P35 (100%RH) ASTM D2247 > 2000hr > 2000hr
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ERENTRZFNTEEE R

- iRl b AT T IS S S %

T A4 A (360mesh % 1000mesh) #% 5 >t k45 ~ 77 e 4T ~ & F 45 ~
PREIFRHTEIRFPRE L EFREPARHF KR AR HRVE
A ‘ymg‘-ﬁ“*’%% ER R T HTS A B TR

PIRRE R EE 236°C ~60C

BlE R & 0 360mesh ~ 1000mesh 2. +5 ji 4= & Fskd £ 5x5em2 + i % L

P

RITRA & 4 T ¢ 1p~15)

BRI TS S A BB 452 46> FHESET &
JoAr AR REAF T E G ARG PR RRE S 0 R R 2
B SRR 4 PR T Rk RS 0 @ BT ’Ebisbfﬁ #BFﬁH LA
ko v R kA S 1000mesh 2o 5 R %k 360mesh 2 8 » e H X B
ji, » ;%E% o

oy ) .
¥R R H q% 89

. 0.9 W6 0
BT H q4 Da 6

A H q&i 89
G E A qé" 8 2

0.5 0.6 0.7 0. 8 0.9

B o ART g HORE &

45  TriZE R (360meshEATI MR T ITMEBTRFER
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ciier s —0 . 9 |1
it 9
R ﬁ&

@6 0
BT A ﬁéﬁ 9

—

O3 6

—

A MQS 91
4R A ﬁQG 8 2

R AT dea s “RE %

0.5 0.6 0. 7 0. 8 0.

) O

46 772 H(1000mesh)EHT MR T I MBTRAER

I~ R e g A

Bl 47 5+ RUEAHEBFR(EF )R i 2 5Lk 5K
> Bk Nk 4F ASTM D3860-79 -

FERKRREEFTT gL FEY E(AFE ] 20002 Bk
s (AR B ) F o Blde  BesE o PRAT C PRIRE - Lk R4
%o B RBALEF 5% 2B 4

FoAvd FEHRESY FIOEI AL g o g 7 b 360mesh
R R H e a4 ﬁhyfj& 4v 1000mesh + s & iE o
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Acetic

Acetonwzfmfs
Ammoni_‘z.—g"&s?’e“
Benzer_‘s—.'azz73

34.1545

Butyl Al 5:8%8
Carbon Disul#-‘&_'g?g?-?
Carbon Tetrac f 4‘.541 4.1
Cyclohexa_'rm—m‘J
Et hano 354,95

Et hyl Acet_—l.—oj§5455
Ethyl be_j—.'3162636

Et hyl Br o ng - 364

8
Ethyl e_‘o.—g—zr'é'455
Ethyl 9_-1.—110'9727
Ethylfor ma_"ﬂ.'fg“e‘r’
FormaldeH11.492
For mi ¢ AEs 13. 091

Hydrogen Br ,91%55

l'sopropyl AC_j.—H;sSlS
Me t hanOH‘fjﬁzs

Met hyl Ethy_‘hrg—zr'z' 818

Met hyl bromiwﬂp' 9059

Phenow& 455

. 156
Propionic f - %'727
Styrene—'z‘r'fsgsa6
Tetrachl oroet - 834182
Tol Uen_z.—rﬁfghls
Xyl enel 2.818

20

82

036 0m
m1000

e s h
me s

0.000 0.500 1.000 2.500 2. 000 3.500
Adsorptive Capacity/ (%, / x100)

4.7 MECERHRIERE GRR) IRMIEE ) 2 SUEaks
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=~ BORAR G 4

%‘ﬂf@ﬁﬁ%ﬁ;ﬁ’ ARERFBE O BNER S 1065°C 2B o e
Fo— P PE o LTS ARE 0 2 (SR r AR R G 90%(25°C) 2 R 1 IR
*ﬁ’ﬁ24w%%ﬁ—x’agx%ﬁ@wufw’%ﬁﬂﬁwwiw
iR R B L 50%(257C) ; S B A(S S %) BRI R
HRAEDEL 0%BC); 4 BHiS(54 %) BERERE2 jp¥
BRDE G 50%((25°C) 0 14t PETRME (T2 F % 5 ,guf;ﬂ PR T ER51
BATRA 4 o

-

PR RSV RIS R FAPEIRR 00%2 BT 0 By T Rt

9 8.98%2 K A 5 tARHHIR A 50%2 F BT B TR e 24%2 kA

L T ]% 360mesh + s & H i BB 4 vk 0k 4 1000mesh
HRB R TS EA0i 442 B 48

x4 AR ENRRIUR B EIER

T E 5 4 5 (%)
SR H(P) ABEHIER
360 mesh 1000mesh
1 4.794 4.701
2 4,794 4.610 90%
3 4,700 4519
4 2.444 2.325
5 2.256 2.207
50%
6 2.256 2.169
7 2.256 2.211
8 4,982 4.753
90%
9 4.888 4.693
10 2.350 2.260
50%
11 2.256 2.187
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# 5.1 BRI B iia A EER = IRERR A

TCLP
AA NIEA M111.00C

NIEA R303.20T

NIEA R302.20T

NIEA R306.20

NIEAR301.11C

NIEA R300.10T

- TCLP
UV-VIS
NIEAR309.12C

TCLP NIEAR201.12C

CNS1232

CNS13176

CNS1233

CNS1234

CNS13297

ASTM G53,D4587,D4329
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CNS488
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18 ~20

152




22

® 92

L AR 2R 2 2

153



i Whnsk o+
= r ¥l ﬁf WAWE v+ v
C) BENLY "YNnBEMHNETEDYE HExt il 4l AN
Ly¥agid ¥+ HYEYYF ¥
YR WG T+ WXFXEEY T
IR T YNE vt TRBEREFUETY &
7 »lat N < ﬁﬁ«,iw MH wﬁ&ﬁmﬁwwwﬁmmw T
o | [ N TS : -
_ v BEy 4 WHRHHIY -
“ e 1
B Ken0
2 70 ) ,QD oy 'I_l
0 , \
\
_ £ e
6c |J! \\
| .
80, 91 seepl &
- THa
, = =+ b
T E =23 @+ II—.mw.o
4] y )
» g | it
.*ll wn ® an €YV -1 ®
W L+n (R} D D o]
2 181
4
+ (4
§2 @
R
R = | (B4] -
& [
]
L8l ) . -

B R T HICER

=
El

= 5. 1

22

92

154



23

92

155

92



5. 3 TGN FRIEZ

156



157



158



159



B 5. 4 BREATFIS BT

& 5. 5 = BE B E R EH B

160



5. 6 MYEE Bt

161



5.8 REE/KERES

5.9 RBRIERM

162



5.10 1R AF BT

5. 11 MRS

163



5. 13 MR Bl

164



& 5. 14 =ih/E

5.15 BRIMR/ R AL R

165



5.16 FIHEAHAIRE

517 [RFIRISCFE IR

166



Bl 5. 18 M55

5.19 {523t 5E

167



5.20 BEEFXT

5. 21 &R 7K 1E

168



5.22 RO KpiBfhsk

169



5.2

5.2 HEBEENREERSFE B

(<100cm) 10cm

(<30cm)

lcm

gl

©|P N>
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FE8 AFEIEREERRE

92
92 8
5
X (XRD)
(RADIATION MONITOR) (TESTING LABORATORY
UTILITY)
X (XRD)
1.
2. X * NF 1 x10mm
* : 2.0KW
3. X D : 3KW
* : £0.01%
* : 60KV
* : 80mA
*
*
4,
* +0.001°(20 )

*  1000°/min
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*0

PHA

£0.001°(20 )
6° 163°(20 )
180°  +180°(0 )

: 185mm
20 0 20
(Continuous)
(Step mode)

(Calibration)

(Position)
0 (8 axis scillation)
:0.1° 50°
1 6°
(2d=6.708A)
1 225mm

: >40 ~ 50% (for Cu  Ka )
<0.05A

1< 2°

JCPDS DATA Base
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10.

* : , X-RAY
*
*X ; /mm
*X : 2usv/h
* , X-RAY
x , X-RAY

X

, X-RAY

0.1 ~ 0.2mA )
* )
* )
*
x
*X
* )
x
*
*
x
*PDF2
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11. ,
*900mm X 700mm X 1600mm
*WINDOW 2000

*
1

* NETWORK
*WINDOWS ,

* Powder Diffraction File Inorganic
Phases,Alphahetical Index Chemical and Mineral Name
JCPDS International Center for Diffraction Data

*

12.A)
* :> 4.0 1/min.
x : 3 ~ 5 kgflcm2
* 1 <25
* : 2500 kcal/hour
B) PENTIUMIV 2.4G CPU  256MB 40GB

1.44Mb, 3 1/2 48
17"LCD MONITOR
98/2000/NT/XP

178



¢

12

¢

55-75mm )

100x
(POLARIZING MICROSCOPE)
1X
0-109mm
( )
1X
100
0-12V
LBD-IF, ND6, ND25
LED
25mm
1y m

1/14 A

179



4 530nm

4 360° : 1° )
L 4 45°"click"
4
L 4 0.18-0.9N.A.
4 2mm - 21mme .
L 4 360° (Polarizer)
4 Conoscopic
L 4 Bertrand
4 360° (Analyzer)
0.1°
30° 360°
4 10 22mme
L 4 3.3

1.550 1.630 1.680

180



> W

10.

® P-4 PCPENTIUMIV 2.4G CPU 256MB
1.44Mb, 3 1/2

SONY SSC DC-50A 1/2"CCD

o
® 1/'LCD MONITOR
o
o

(RADIATION MONITOR)
2500 cps/uSv/nr - Cs-137

100 nSv/hr 100 mSv/hr
50 KeV 1.3 MeV

0 100 mSv/hr
0 10 Sv

200( )

181

48

40GB



11

12.
13.
14.

5.PVC

20

15V

(TESTING LABORATORY UTILITY)

250

()

25ml
50ml

19L

2109 0.1mg

1500g 0.01g

1400L

PTFE
0.05ml
0.1ml

PVC ( )

1122 x 59.5 x 180 cm (£0.5¢cm).

182

112HP

80mm

180mm

5mm



PVC 2 (A 40 db (B) 32 W X

110 V.
9999  ,9999 ,

(VOC) : v ,
, : : Multi
Mix , ,
(VOC) . b. :
(Nox), (Sox), (Co),
(H2S) (CL2), (NH3), (CHL),
(H2S04) Multix

a. ( 10
30kg). b. 5cm. c.

, 5mmi15 . d.
.e. , 5cm. f.

183



300 150
185

pH/mV

401 686 7.01 9.18 10.01
p H 0.00~14.00
0.01
+0.01
230*180*70mm

25*8mm10

~350°C

184

5mm.

80



e 0.1°C
(] 2200W
L 30*60*13 cm
(] PID
Q.
(]
8.8m 4m , E042
9M/M , 32K ,
®
3m 2.5m 4m
, E042 OM/M ,
32K \
e
o
10.ELE ADR-AUTO200TON
e ( ) PENTIUMIV 2.4G
CPU 256MB 40GB 1.44Mb, 3
1/2 48 17 LCD
(] 98/2000/NT/XP

® ELEADR-AUTO200TON

185



11.

® 6 6 &6 ¢ o

¢

100 250
500 1000 p I 2
0.5~10p | 0.1y |
5~50u | 0.5u |
10~100p | 1u |
20~200p | 1p |
100~1000p | Su |
1000~5000p | 50 |
5mi
0.05ml
5ml 10ml  20ml 50ml 5
100ml , 250ml , 500ml 25 1000ml
2000m| 10
10ml 50ml 100ml 20  200ml, 500ml
15
1000ml 2000m! 10
300ml 10
1,2,3,5,10,20,50, 100ml 10
AS 50ml, 100ml, 250ml, 500ml 5

Pe 500ml , 1000ml

186

5



PE 30L, 50L
150ml, 500ml 5
PP 50,100, 250,500ml 5
50,100 m/m 10
5C 5B 10
10
,30,50,100, 155ml 15

TCLP 12 TCLP 10
1000ppm

1000ml
100PPM AS , Sb, Be,

Cd,Ca,Cr,Co,Cu,Fe,Pb,Mg,Mn,Mo,Ni,Ti,Tl,
V,Zn, Se

500ml
500ml
2L Aristar 2L
2L 2L
2L
Se 1,5-Diphenyl-carbazide 50g
5009 500g 6
100 ¢
2509 259
1kg
5009 100 g

5009 NH;OH 5009

187



o
12.GBC AA
® AA

® AA

500g

401 686 7.01 9.18 1001

10

13.SHIMADZU UH-1

5009

450ml

105,130,165,255, 280mm

)
HRC 55
CNS 1232
) 7 )
* HRC 55
(mm)
60 120 30
70 140 30
80 160 30
90 180 30
100 200 30
110 220 30
120 240 30

188



1. 165mmx30mm( )1

60mm ( )x120mm( )x30mm( )

70mm () x140mm () x30mm( )
2. 210mmx 32mm ()1

80mm () x160mm( )x30mm( )

90mm ( ) x180mm( )x30mm( )
3. 280mmx36mm( )1

100mm () x200mm( ) x30mm( )
110mm () x220mm () x30mm( )
120mm () x240mm () x30mm( )

210mmx 32mm( ) 1
280mm x 36mm( ) 1

°
7 /1
) SHIMADZU
14,
° 600u m,#30  25kg/1
e #30, 8 , 1
) 1KG
15.
[ , 3600rpm, 0~3mm
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16.
PENTIUMIV 2.4G CPU  256MB
1.44Mb, 3 1/2 48

2,

:1~99 |

: 110V, 60HZ

ASTM  CNS
2,112 1 ,3/4

18,30, 40,45, 50,70,100, 120,200

4 )

98/2000/NT/XP

17.

18.

1) 8 ]
12,318 | #4,8, 10, 12, 16,

)
40GB
17 LCD

1200dpi 4  On-line

1000kva
XRD

180mm.
:250mm.
:250mm £10mm.
170mm.
1250 X 250 mm.
1400 Kag.
AW-68(  R-68)
:2HP/220V/60HZ

190

50



1.X

19.

(XRD)

(] 60*90cm

o
) 200KG
® 200HP
) TR 3 380V/220V 300KVA ,
() 600V XLPE  150mm, 600V XLPE  100mm,
)
o 3
2500Kcal /Hour
- X
(XRD)
XRD
X XRD JCPDS DATA Base

191



NIOSH

CNS

40
0.2

0.4
(RADIATION MONITOR)

5.3 5.4
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K 5. 3 XFERBIERT R IRAERZE 2 INEEsRA
X
(XRD)
NIEA
R401.20T
CNS13970
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&5 4 AFERFEMREBARNERH

rER iR EER = 2 THAERR A

AA NIEAR301.11C
10
CNS13407
25mL ,50 mL
0.05 mL

CNS1167

CNLA

194




E=H CNLA 2 EZE ARSI EAEZFR PR

Chinese National
Laboratory Accreditation CNLA 93

(CNLA)

(Chinese National Laboratory Accreditation

CNLA) ISO/IEC Guide 58
/ ISO/IEC 17025
/ CNLA Logo
CNLA
( International Laboratory Accreditation
Cooperation  ILAC) ( Asia Pacific
Laboratory Accreditation Cooperation APLAC) CNLA APLAC
(Mutual Recognition Agreement, MRA) 2000 11
ILAC MRA 34 42
MRA CNLA /
CNLA

(Fastener Quality Act FQA)
CNLA APEC

195



CNLA

CNLA

M~ w
T m O w

o1

http://www.cnla.org.tw/

CNLA

196

CNLA



CNLA

CNLA

"ILAC MRA" CNLA

(2) (3) (4) )

CNLA

197



CNLA

198



¢

199

(Sensor)



*® 6 o o

5.5 BEERERIGE MBS

10

(CNLA)
(‘http://lwww.cnla.org.tw)

CNLA-RLOZ(1)

200



CNLA-RGO1

5.7
5.9

5.6
5.8

201



#x56 CNLAGSEERZEEGHE B

WN RPN P

A WOWNPE

WNNEFRPWDNPEFPO

#&5.7 ABEBEMWRGMG—ERED

CNLA

202




EHHESTHERR

=
=

oo
AR

S

2
28

=0\

5.8 CNLA

O © O

o O O © O 6 6 0 O

O O O 6 O © O 6 O O O ©
O 0 O O © © O O O O ©
© O O O O
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#=5.9 Ell#RECERFTABN
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CNS ASTM

~—~ N N N

N~ N N~ N~ =
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206



207



CNLA (521 )

CNLA CNLA
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CNLA

CNLA

CNLA

CNLA

CNLA

CNLA

209

CNLA

CNLA

CNLA

CNLA



CNLA CNLA

CNLA
CNLA
CNLA

CNLA

210



CNLA

CNLA

( ) CNLA CNLA

CNLA

CNLA

CNLA

( CNLA-JGO5)
CNLA

211



CNLA

CNLA

212



¢ CNL A
v
v
v
v
<>

5.27 CNLA EREEE3RERE

213



CNLA (

1ISO17025 ISO/IEC 17025
/ ISO/IEC 17025  GUIDE 25
CNLA
A
CNLA
B

92 7 16 CNLA-BG0318
922 7 1

CNLA
CNLA

214



5.28

5.28 ELHERE LM 7 ATAERRAER RN

215




5.29

3~5

216



50 i BEEMEREASHEMRIEE

217




93

10

11

12

93 28

93 31

93 31

~N (O W DN

93 31

CNLA

93 9 30

O[O | B W ([N |-

93 12 31

218




12

18

ISO/IEC 17025

0

16

22

19

13

10

17

20

14

23

11

21

15

0.1

0.2
0.3

0.4

11
12
13
14

219



1.5

2.1
2.2
2.3
2.4

3.1

3.2
3.3

3.4
3.5

311

3.1.2

3.13

331

3.3.2

41

4.2
4.3

220




5.1
5.2

5.3

6.1

6.2
6.3

7.1

7.2
1.3

7.1

8.1
8.2
8.3

SRM

9.1

9.1

CNLA

221




9.2

9.3
9.4

10

10.1

10.2

10.3

11

111
11.2

12

121 ...

12.2
12.3
124
12,5

13

13.1

XX

ISO 17025

222




13.2
13.3
134 IS

13.4.1
13.4.2
13.4.3
13.5 IS

14

14.1

14.2

14.3

14.4
14.4.1
14.4.2

145

15

15.1
1511
15.1.2
15.1.3
15.14

15.3

154
154.1

17025

17025

223




155

16

15.4.2
15.4.3
1544
15.4.5

16.1

16.2

16.3

16.4

16.5
16.6

17

17.1
17.2
17.3

17.4

18

18.1

224




18.2 ...

18.3
184
18.5
18.6

19

19.1 ...

19.2

19.3
194
19.5

20

20.1
20.2

21

21.1

212 ...

213
21.4

22

or

22.1

or

225




21.2

23
23.1
23.2
233 L
234
23.5
23.6
( )
4.
0. 1 2. 3
5. 6. 7.
9. 10 11. 12.
13. 14. 15.
16.
EIE SEEH
1. a1
2.
8l 6
3.CNLA-RGO1

4.CNLA-RLOL(1)

226




ENE EBEEMRERLE/FIEEHEF R
F—E B

0 3

9M 7

CO2

227



228

92

6.1



] |
-
l |
- ,

6.1 iz BEEMEDEIRLE/ FIE B HEB L IR &

229



CNLA

230



EE BIIMBRREE R BN HIRR B

Product Specific Requirements PSR

20

231



6.1 "~
<

>

* 6.1 JEBEEMRBEEHER

15%

CFC

phthalate

/

10%
20%FGD
5%
50%FGD

CSA  A82.27

ASTM
1278-94

/
35% 45 -50%
75%

UV

CITES

VOC

ASTM D5230

ASTM D1037

ASTM
VOC

CSA-Z809-96

232

D5116-90




50%

CFC

VOC

JIS

JIS
5308

50%

JIS

60%

JIS

JIS

50%

JIS

JIS A5905
JISA 5908

>14cm

JIS

88/378/EEC
EN71-3

233




100%

FGD DIN 18180
80%
DIN/ISO
11469
51%
40-
60% KSL8511  KSL 8520
KSF 6304 6306
9101 9102
KSF 4002
4002
KSF5210 2527
2544 2537 2535
2525
60% KSF 3200 6.15.1
VOC EN 71-part Il

Molding

KSF 3104 KSA
KSF 3201 1104
KSF 3202

234




25%

50%

phthalate

80% CFC TISI 486 486
488 1334 SO 1043
/

235




6.1

236



VOC

VOC

237



TCLP

238

35%



%

239



10.

PVC

35.6

100

61

90

90%

binders
smooth

200 mg/L

0.75

80

89 7 4

240



N o o A

0.5 mg/L

80

6.2

I 6. 2 BERERREIRFES ZBEEMRBIREIELER

/

5%

10-50%

35- 75%

50%

60%

100% FGD

40-
60%

25%

50%

80%

70

70

TCLP

N




AELA

“ ”

Gypsum Plasterboard
2002 10 14

BOD COD
30%
2. plasterboard
| 3.1
3.2

3.2.1 1. 2.

OECD
3.2.2 1. 5% 2.

1 2A www.iarc.fr

3.3
3.3.1

2. COD

CFC

3.3.2

242



I e

methyl  ethyl propyl butyl octyl phthalates
333
34
3.5
3.6
4.0
AELA
http  //www.aela.org.au/publications/GypsumPlasterboard.pdf
Gypsum Wallboard
1.
1990 2.79
2.
2.1 CAN/CSA-A 82.27
ASTM C1278-94
2.2 1.
10% 2. 20%
FGD 5% 3.
50% FGD

http  //www.environmental choi ce.com/Company.cfm?group=31& cat=36

243



Thermal Insulation

1.1
35%
1.2 45%

50%
1.3 cellulose 75%

14

1.5

1.6

http  //www.environmentalchoice.com/Company.cfm?group=39&cat=36

Bamboo & Other Virgin Wood-substitute Flooring Products

40-60

45
1. ASTMD5230 ’Taber "
2 ASTM D1037 :

244



3. "ASTM D5116-90

245

" VOC 0.5 mg/m2/hr
4, water-based 100%UV 100%
soild UV curable coating
d. "ECP-76 surface
coatings "’
6.
/
10
CITES
CAN/CSA-Z809-96
FSC INBAR
http //www.environmentalchoice.com/Company.cfm?group=32&cat=36
¢ Building Products Using Recycled Materials ”
2002 4 20 123
1.
2.
2.1. / /
2.2.
2.3.
24,
2.5. /
2.6. /



2.7,
2.8.

4.1

4.2

4.1.1.

4.1.2.

4.1.3.

4.14.

4.1.5.

4.1.6.

4.1.7.

4.1.8.

cardboard

118

50%
20%

20%

246



0.5 mg/L

JISA 5308

20

pyrethroids

247

70%

non-fired

edgeless processing

pyrethroids



4.4

30.

31. 20
32.

BidfE— (R ) EUMEZIE

B A

SO tt$

%

50

100

100

100

50

100

50

100

100

100

100

248




%

glass wool 100
rock wool 100
100
100

2000

4.1

4.2

http  /lwww.jeas.or.jp/ecomark/english/pdf/123 e.pdf

12 1 109

249




2002

A w N -

2002

6

http

[lwww.jeas.or.jp/ecomark/english/pdf/109 e.pdf

6

http

65

60%

JIS

[lwww.jeas.or.jp/ecomark/english/pdf/065 e.pdf

61

30%

JIS

250

60%



3 ” ”
http  //www.jeas.or.jp/ecomark/english/pdf/061 e.pdf

Recycled Paving Materials

2002 6 6 56
1.
1
50%
aggregate
2
3 ” ”
2.

1

2

3 ” ”

http  //www.jeas.or.jp/ecomark/english/pdf/056 e.pdf

“  Board Made of Wood or the Like ”
111

fibre board

JISA5905  JIS A5908

251



4.1

1 100% /
2 /
5%
3
CCA
/
4 0.5 glL
5
6
7
4.2
JISA5905  JIS A5908
JIS
5
6.
1
2 JIS A 5905 2.1/A5908 2.1
3 " 100% " XX

http  //www.jeas.or.jp/ecomark/english/pdf/111e.pdf

Wooden Products Made of Waste Wood
115

252



4.1

4.2

pyrethroids

© 00 N O

11
12

JIS

14cm

100%

88/378/EEC EN 71-3

253

70% 200C

0.5¢/L

65%



4.2

http

” XX% ”
[lwww.jeas.or.jp/ecomark/english/pdf/115e.pdf

Plastic Products Using Recycled Materials

JIS

http

”

118

POP

” XX% L "
Ilwww.jeas.or.jp/ecomark/english/pdf/118e.pdf

254



Recycled Gypsum Products ~ RAL-UZ60

1
2 DIN 18180
fibreboard chipboard
3
3.1 100% 5% FGD

3.2 100% 5%
3.3 100% 5%
34 50%
3.5
3.6
DIN 18180

Products made from Recycled Plastics RAL-UZ30a

255



3
3.1

3.2
3.3
3.3.1

3.3.2 TRGS 905
3.3.3
3.34

0.01%
34
3.4.1

342

3.5
3.6
4
5
6

PVC PE
80%
PE PP
4a 67/548/EEC
3.3.1 3.3.2
4a
Xn Xi C
DIN ISO 11 469
RAL-UZ49

256



3.1

3.2

3.3

glass
3.1.1
3.1.2

3.2.1

3.2.2 TRGS 905

3.2.3

3.2.4

3.3.1

3.3.2

34

4a

Xn

257

70%

0.01%

3.3.1

4a

51%

Xi

67/548/EEC

3.3.2

screen



40%

ltems Criteria /

Cadmium 0.3
Lead 3
Copper 3
Arsenic 1.5
Mercury 0.005

5

6

b

60%

ltems

Chrome Cr
Cyanogen
Phosphorus
Trichloroethylene

Tetrachloroethylene

258

50%

Criteria /

1.5
1
1
0.3
0.1



50% 70%

1 6%
Blast Furnace
1 35%
65%
2 40%

http  //www.kela.or.kr/english/e criteria/eco10.htm

259



Wooden Tables and Desks for the Office
60%

1. particle
board 70% 30%

1 5 mg/L
2

Substance | Lead Arsenic Cad-mium | Anti-mony @ Barium A Chrome ' Mercury = Sele-nium

Criteria 500
25 max. . 75 max. 60 max. 60 max. 60 max. 500 max.
/ max. max.
PVC

1.

2.

KSF 3200 6.15.1

EN 71-part lll

http  //www.kela.or.kr/english/e criteria/leco42.htm

260



>~ Lo~

3202

KSF 3104
KSF 3201
KSF 3202
KSA 1104

Wooden Molding

70%
100%
5 mg/L
KSF 3104 KSF 3201
KS

http  //www.kela.or.kr/english/e criteria/leco15.htm

Concrete paving bricks

25%

261

KSF



http  //www.milieukeur.nl/english/fullpages/page1355.html

1998 12 10 -2004 3 14 3.3

2.
5.1
5.1.1
5%
5.1.2
5% 50%
5.1.3
COD
5.2
5.2.1
0.5%
PCB

phthalate 1%

262



5.2.2

5.2.3

5.3
etoxylates
54
5.5
5.6
5.6.1
5.6.2
5.7

5.8

5.9

1.1

1.2
1.3

1%

0.13 mg/m3

263

0.5g/kg
2%

5%

alkyl phenol

8 mg/100 g



1.1.
1.2.

1.3.

2.1
2.2

2.3
24

http  //www.ecolabel.no/

- Building Material ~ Thermal Insulation
Product Profile

CFC

TISI 486  Standard for Glasswool

TISI 487  Standard for Glasswool Boards

TISI 488  Standard for Glasswool Pipe

TISI 1384  Standard for Polyethylene Foam Thermal Insulation.

80%

Foam plastic thermal insulation
CFC

1ISO 1043

http //www.tei.or.th/Program Projects/bep/GL _Home Related/GL home.htm

264



PSR

265

6.3



I 6. 3 BIiFEE REREEERRERE

50 40

VA)

FSC

4

IFM

ACCREDITED

COMPOSTABLE I

1C0 m P =oniLE PHosE

1S014020

266




1 . Type-l program
1ISO14024 1999

ISO 14024

"Type I" environmental labeling program by ISO 14024 1999
Voluntary  multiple-criteria-based third party program that awards a license which authorize the
use of environmental labels on products indicating overall environmentally preferability of a product
within a particular product category based on life cycle considerations

2

1ISO 14021
1ISO 14021

"Type II" environmental labeling by ISO 14021
Self-Declared environmental claim  Environmental claim that is made  without independent
third-party certification by manufacturers  importers  distributors  retailers or anyone else
likely to benefit from such a claim.

3

ISO TR14025
ISO TR 14025

"Type llI" environmental labeling program by TR14025
Voluntary process by which an industrial sector or independent body develops a Type |l
environmental declaration*  including setting minimum requirements  selecting categories of

parameters  defining the involvement of third parties and format of external communications.

1ISO 14020 1ISO 14021
TR 14025

LCA

267



ISO 14021

20

2000

8

268

6.4



A w0 DB

< 6. 4 E—RRHEE = MPIRIBFOKRE HZ LLER

Logo
Criteria Indicators
2 3 . LCA
Professional
Buyers
1.
2.
3. Expert Review
Stakeholder Review
4,
50

269



6.5

6.4

1997 1

50

270




6.5

www.aela.org.au

ABNT

www.abnt.org.br/

Terra Choice

www.environmentalchoice.com/

www.duzpo.hr

www.ecolabel.dk

europa.eu.int/‘comm/environment/ecolabel/index.htm

www.blauer-engel.de/willkommen/willkommen.htm

ASAOS www.minenv.gr/frame.html?280&28&/4/41/g4100.html
www.greencouncil.org/web/

CPCB http  //envfor.nic.in/cpch/
www.jeas.or.jp/ecomark/english/
www.kela.or.kr/
www.mev.etat.lu/
www.enviro-choice.org.nz/
www.ecolabel.no/
www.greenmark.org.tw

AENOR www.aenor.es/desarrollo/inicio/home/home.asp

SIS www.svanen.nu/eng/

SSNC www.snf.se/

TCO Development |www.snf.se/

TEI www.tei.or.th/

DEFRA www.defra.gov.uk/environment/consumerprod/ecolabel
/index.htm

Green Seal www.greenseal.org/

271




LCA

program  ECP

EPDS

PSR
/
PSR
LCA PSC
/ /
LCA
/
TerraChoice 7
TerraChoice

”

EPDS

272

TR 14025

PSR "~

LCA
LCA

PSR
PSC

EPDS ”

Environmental Choice

Environmental Profile Data Sheet

EPDS



http  //www.terrachoice.ca/epds.htm

2 KELA
[ ]
ISO TR14025
1997
2000 2
2002 1 KELA
[ ]
16
TFT-LCD
CD-ROM
[ ]
KELA  LCI

LCA
LCA

273

1997-2001

LCI



MoE

LCI

[ S—

EMC

MoE

LCI

PSR

LCA

N » S v

EDP
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162

2005 250
KELA
1. LCI
2. LCI
3. LCI
4, LCI
o
EDP MoE
http  /lwww.kela.or.kr/english/
3 JEMAI Eco-Leaf
[ ]
JEMAI 1999
2002 "Eco-Leaf’
1. Product Environmental Aspect Declarations
PEAD
2. Product Environmental Information Data Sheet
PEIDS
3. Product Data Sheet PDS PEIDS

Product Specification Criteria
PSC LCA
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]

Eco-Leaf

. PSC

PS

structural aggregate

System certification

JEMAI

PSC EP
EP
]
Ecoleaf
PSC LCA
PSC LCA
JEMAI

Eco-Leaf
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PSC



4 EPD

Swedish Environmental Management Council
Environmental Product Declarations EPD

1. Product Specific Requirements PSR
PSR
2.LCA PSR
3.LCA
4,
1.
BREEAM
www.breeamcanada.ca USGBC
www.usgbc.org LEED Leadership in Energy & Environmental Design
Green Guide
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certification

1ISO 9000 1SO 14000

certification body

certification body

"ISO/IEC Guide 61 / ’
accredited certification body ” "
CNAB ” UKAS
International Accreditation Forum
’ MRA
30 |AF
2002 9
22 |AF / 6.2
IAF
| [ [ |
UKAS RAB JAB CNAB KAB
EDF| | BCIQ
6. 2 BENFIGE/Busa 0 A 2 BRI R EEE
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|AF

IAF "
special recognition " ISEAL 2002
ISEAL "
International Social and Environmental Accreditation and Labelling
Alliance ” FSC |IOAS IFOA
MSC |AF "
EA 7 PAC 7
"ISO/IEC Guide
65 " ISO/IEC Guide
65
1
[
[
[

........................................
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Consumers Union

I 6. 6 tRBRIRIRIR A L FRIE R

6.6

NOo ok D=

eco-label

6.7

50
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7 6. 7 EIE—MRFIE SR /B HEERE

Green Seal Green Seal

Blue Angel Federal Environmental
ue Ange Ageny | RAL
Ecomark JEA

Green Mark

Nordic Swan Nordic Swan

Coordination Board

Green Label Mlnls_try of the
Environment
Environmental Choice NZ [ANZ
Medio Ambiente AENOR
Bureau of
EcoMark Indian Standards
Green Label  Thailand TEI
Stichting Milieukeur
Korean Env. Labelling KELA
NA ABNT
EU Flower

Terra Choice Env.

Environmental Choice Services  Inc.

Good Env. Choice

SSNC
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TR 14025

PSR
LCA

PSR

LCA
LCA

LCA

PSC
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PSR

1ISO

LCA

PSR
PSC



Environmental Choice Program  ECP

1988
1995 TerraChoice
130 /
2. 3
4, d.
30
]
SSM
DSM

Technical Guidelines
TBN
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CCD
2
a
b
/

6
C
d

0.5% 100
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4-8

ECP

2000

100
0.1%



1992

1992
2000

European Commission
/
European Union Eco-labeling Board  EUEB

Competent Body
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30%

15
Liechtenstein

LCC

EUEB

EUEB
EUEB
EUEB EUEB

300-1300
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1994

1994
KELA ~

0.15%

1992

2001

25 000

287

MOE

1995

1992

ISO 14024



o~

KELA

ok W

KELA
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M- A

1. KELA
KELA

N

10
10 100
10-50 200
50-100 300
100-500 400
500 500
]
Green Label

TBCSD 1993 1994 8 TEI
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Thai Green Label
Board TEI
TISI
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TISI

TEI

~ N oM <
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32

. TEl

. TE

. TE

TEI

TISI

2002 8 33
173

292



SCS
Green Seal GEN

1989 1990
1992
Tissue paper  GS-1

40
300

1990
1990
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29
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6. PANTONE 3415C
100 80 40

8.1

8.2

294



10.

1.

8.3.

9.1
9.2
9.3
94

9.5

9.6

9.7
9.8
9.9

8.2.1.
8.2.2.

8.3.1

8.3.2

9.5.1.
9.5.2.
9.5.3.

8.1
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12.

13.

14.

15.

16.

17.

18.

11.1
11.2
11.3
11.4
11.5
11.6
1.7
11.8
11.9
11.10

296



19.

20.

21.

22.

23.

24.

24.1
24.2
24.3
244

24.5

17
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25.

26.

27.

28.

29.

30.

31.

5.1

5.2

298

ISO/IECGuide28

8.1

PANTONE

CNS13249

312C



5.3

6.1
6.2
6.3

6.4
6.5

6.6

6.7

6.8

6.1

9.1
9.2
9.3
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10.

1.

12.

13.

14.

1.

16.

17.

18.

9.4
9.5
9.6

12.1

12.2

300



19.

20.

21.

22.

23.

24.

25.

26.

27.

20.1
20.2
20.3
204
20.5
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: PANTONE
C100/M70  M70/Y90

5.1

5.2

8.1
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10.

1.

12.

13.

14.

19.

16.

8.2
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17.

18.

171
17.2
17.3

17.4
17.5
17.6

11
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4.1

4.2
4.3
4.4
4.5
11.500 m?
6.
7. 12.500 m?
8. 13.
9. 14.
10.500 m? 15. 1-14
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10.

1.

12.

13.
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2.1

2.2

2.3

24

2.5
2.6
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10.

1.

12.

13.

14.

10.1
10.2
10.3

10.4

10.5
10.6

11.1
11.2
11.3
11.4
11.5
11.6
1.7
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19.

16.

17.

18.

19.

20.

20.1
20.2
20.3

309



204
20.5

21.

22.

22.1
22.2
22.3

23.
Ilwww.abri.gov.tw/Green/

OO O0OO0OO0OO0OO0oOO0o

24.

2.1

310

1999

7

http

http

/lo o



AN

2.2
2.3

24
2.5
2.6
2.7
2.8
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6.8
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2003 6

12 13

3 12 13
2003
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12

36

55

77

91

6.10

6.11

6.12
6.13
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39
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reduce reuse recycle
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6. 10 IRIEER " EIRAMBER | ZRIBELE

100
90

85 31070

6. 11 BRREED " BRILISREEM | ZIRABIRE

5%
8%
30%

50%

321




M 12 25

0.2

%6.12 BRIEST T ARIFEA | 2R

N o o o~

90

0.5 mg/L

80

100
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7 6.13 RRFEED " BREINEFAEM | ZABIRE

TCLP
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Reduce Reuse
Recycle
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TCLP

CNLA
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80%
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Reduce Reuse Recycle

327



6.14

1%

TCLP
6.15
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0.2

6.16

A.B.CE
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7 6. 14 [EUTMFHER LR

80 % CNS2215
15%
0.5mg/ L
80 % CNS9909
15%
0.5mg/ L
6 0 % CNS2837 2838 2840
0.5mg/ L
PVC
CNS3802 CN$S13777
70 %
15%
CNS13295
A 20 %
B 30% A 650 £/
C 50 % B 500 £/
0
30% C 450 £/

330



CNS8905

A 50 %
B 30 % A 40 f?
C 20 % B 60 f?
0
15% C 80 f?
8 0| % CNS1240 62958
8
_2'2ggm <0.5%
8 <1|%
200
70 %
20 % CNS9737 9743
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x6. 15 BESEBEYRDBERFRE ]

BHBSMERBEYSIESITAHRER (TCLP ) AR

Mercury
Lead
Cadmium
Chromium
Chromium VI
Arsenic
Silver

Selenium

2 3 7 8 - 2 3 7 8TCDD
Organo phosphorous
pesticides
Carbamates pesticides
Organo Chorine pesticides
Benzene

Carbon tetrachloride

Chlorobenzene

Chloroform

Cresol

2 4 2 4D

4-Dichlorobenzene

2-Dichloroethane

1-Dichloroethylene

=
=
1
S IE=Y =Y =

4-Dinitrotoluene

-1 3 Hexachlorobutadiene

Hexachlorobenzene

Hexachloroethane

Methyl ethyl ketone

Nitrobenzene

Pentrachlorophenol

Pyridine

Tetrachloroethylene

Trichloroethylene

5- 2 4 5-Trichlorophenol

6- 2 4 6-Trichlorophenol

2 4 5 2 4 5TP Silvex

\Vinyl chloride

Copper
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7<6. 16 SHZELNY (Montreal Protocol ) Bl {HEAS: (ozone—depleting substances )
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10%
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30%
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MRA

/
Mutual Recognition Agreement MRA

MRA
Conformity Assessment

accrediting laboratories and inspection bodies
accreditation bodies

MRA



Sameness

MRA

1997
MRA

equivalency

12

MRA

MRA

341

MRA

MRA

criteria

MRA

NPRPPM *



equivalency

1998 3 5

MRA

2001 9 12
MRA

MRA

2003 4
MRA

342



MRA

2002

Criteria 7
MRA
MRA
VOC 2.
5 6.
5.
4.
MRA

Non-Common Criteria

Common
1.
4,
1.
3 4.
" "MRA
Partial MRA

28 19



Accreditation System

Peer Review

MRA

MRA 1.

National Laboratory

Third Party

MRA

MRA

MRA
MRA



no

MRA

W

LR SEEN

2003 10
"Implications of international standards and metrology in trade ” UNIDO
http  //www.unido.org/userfiles/KayalarJ/23idbevent1.pdf
“Mutual Recognition Agreement
between Green Mark and Environmental Choice Programs * December
1997

hitp  //greenmark.epa.gov.tw/news/index.asp?id=121

Mutual Recognition Agreement on Common Core Criteria
http  /lwww.gen.gr.jp/pdf/tech_030522_01.pdf

Common Core Criteria for Paint
http  /lwww.gen.gr.jp/pdf/tech_030522_02.pdf



Common Core Criteria for Toner Cartridge
http  /lwww.gen.gr.jp/pdf/tech_030522_03.pdf

1.

http  //www.jeas.or.jp/ecomark/english/news/enews34a-e.pdf
>
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RC

352



CNLA
93

93
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CNLA

CNS



(92.08.05)

(TGA/DTA/DSC)
/ /
1. / / (TGA/DTA/DSC)
/
/ (simultaneous TGA/DTA or TGA/DSC)

2. ~ 1600
3. 0.01~49.99 |
4,
b.

[ . 20

[ (TGA) 0.4

[ . £200

[ :0~200
6. (TGA rod for TGA only)
7. 1600 (DTArod for TGA/DTA)

50

8. 1600 (DSC plate

for TGA/DSC) 50
9.
10. 98/2000/NT/XP



11.
12.

X

)(.

* X

+0.001°(26 )

(DTG)
TGA/DTA DSC
ASCII
2
( ) PENTIUMIV 2.4G CPU 256MB
40GB 1.44Mb 3 1/2
17 LCD
(XRD)
P NF 1 x 10mm
: 2.0KW
D* : 3KW
: £0.01%
1 60KV
: 80mA

48



* : 1000°/min

* :0.001°(20 )
* . -6° ~163°(20 )
180°~ +180°(6 )
* : 185mm
*0 ~20 0 26
* ; (Continuous)
(Step mode)
(Cdlibration)
(Position)
0 (6 axisoscillation)
* :0.1° ~50°
* . 6°
* ; (2d=6.708A)
1 225mm
* : >40 ~ 50% (for Cu Ka )
* ; <0.05A
* 1< 2°

PHA

JCPDS DATA Base

* X-RAY

*

*X : 7mm

*X 2usv/h

* X-RAY



10.

11.

12.

* X-RAY

X
X-RAY

~0.2mA ) ,

*

*

*

*

*X

*

*

*

*

*

* JCPDS DATA Base

*PDF2

*900mMm X 700mm X 1600mm
*WINDOW 2000

*

* NETWORK
*WINDOWS
A

* :>4.0 1/min.

* : 3~ 5 kgf/cm?

* : <25

* : 2500 kcal/hour

B) 17"LCD MONITOR

(KV OFF. 0.1

15



95-75mm )

100x
(POLARIZING MICROSCOPE)
[ | 1X
| 0-109mm
u ( )
1X
12 100
[ ]
0-12Vv
[ | LBD-IF  ND6 ND25
[ | LED
[ | 25mm
[ 1y m
m 1/4 A
B 530nm
[ | 360° 1° 6'
| 45°"click"



| 0.18- 0.9 N.A.
| 2mm - 21mme .
u 360° (Polarizer)
| Conoscopic
| Bertrand
| 360° (Analyzer)
0.1°
30° 360°
[ 10 22mma@
| 3.3
1.550 1.630 1.680

( )

P-4 PC PENTIUMIV 2.4G CPU  256MB 40GB
144Mb  31/2 48

SONY SSC DC-50A 1/2"CCD
17"LCD MONITOR

(RADIATION MONITOR)

2500 cps/uSv/hr - Cs-137



10.

11.
12.
13.
14.

100 nSv/hr
50 KeV

0
0

200( )

20

2 15V

100 mSv/hr

1.3 MeV

100 mSv/hr

10 Sv

250

(CHLORIDE MEASURING METER)

0.001 to 1.5% (

NaCl

)

15



10

0t0 1999 LCD (kg/m)
(%) NaCl ClI

+5% +1digit( 0.03t0o1% )
30 1
Oto+40
DC AC
1
1
100
100
1
2
0.2% 1L
0.02% 1L
0.2% 1L
0.02% 1L
500ml
100ml 5

(TESTING LABORATORY UTILITY)

19L 1/2HP

(%)

15



5.

) 25ml
[ 50ml

PVC

PVC

(VOC)

2109 0.1mg
)
15009 0.01g
)
1400L
PTFE
0.05ml
0.1ml
PVC (
1122 x 59.5 x 180 cm (x0.5cm).
2 (A 140 db (B)
110 V.
9999 9999
a .

80mm

180mm

32Wx2.

(VOC)

. Mu

I t i Mi
(VOC)
( Nox)

10

X



( Sox) (Co)
( CHL) S P H

30kg) . b .
5mml5 .od.

5c¢cm. f .
. h.

300 150

/ /
pH/mV

7.01 918 10.01

p H 0.00~14.00
0.01

+0.01

230+180*70mm

25*8mm10
( )

~350°C
0.1°C

2200W

5) (HCL  (HH

Mul t i Xx
( 10
5c¢cm. C
5mm.
4
80 185
4.01 6.86

10 15



[ 30%60*13

() PID
9.

[ 8.8m

4m E042
OM/M 32K

()

3m 2.5m 4m
E042 OM/M 32K
)
()

10.ADR-Auto Range 9901X0215

[ ( ) PENTIUMIV 2.4G CPU 256MB
40GB 1.44Mb  31/2

43 17 LCD

[

[

11.

[ 100 250 500 1000
Ml 2

[
W 0.5~10u | 0.1u |
W 5~50u | 0.5u |
W 10~100pu | 1p |
H 20~200pu | 1p |
W 100~1000u | Su |
W 1000~5000u | 50u |

11 15



5ml 0.05ml

| 5ml 10ml  20ml 50ml 5
| 100ml 250ml  500ml 25 1000ml  2000ml
10
| 10ml 50ml 100ml 20 200ml  500ml
15
W 1000ml 2000ml 10
| 300ml 10
| 1 2 3 5 10 20 50 100ml 10
m AS 50ml 100ml 250ml 500ml 5
Pe 500ml 1000ml 5
PE 30L 50L
150ml 500ml 5
PP 50 100 250 500ml 5
50 100m/m 10
5 5B 10
10
30 50 100 155ml 15
TCLP 12 TCLP 10
1000ppm :
1000ml
100PPM AS Sb Be Cd Ca

Cr Co Cu Fe Pb Mg Mn Mo Ni Ti TI V Zn Se

500ml
500ml
2L Acristar 2L
2L 2L 2L
Se 1 5-Diphenyl-carbazide 50( 500g
500g 6 100 g
2509 259
1kg
500g 100 g

12 15



® 500g NHOH 5009

5009 5009
® pH 3 5 7 10 500mL
[ 10
12.GBC AA
® AA
® AA
13.SHIMADZU UH-1
[
HRC 55
CNS 1232 CNLA
105 130 165 255 280mm
o 7 )
* HRC 55
* ;
(mm)
60 120 30
70 140 30
80 160 30
90 180 30
100 200 30
110 220 30
120 240 30
®

1. 165mmx30mm( )1
60mm ( ) x120mm( ) x30mm( )
70mm( ) x140mm( )x30mm( )
2. 210mmx 32mm( )1
80mm ( ) x160mm( )x30mm( )
OMm ( ) x180mm( )x30mm( )
3. 280mmx36mm( )1
100mm () x200mm ( ) x30mm( )
110mm () x220mm( ) x30mm( )
120mm () x240mm ( ) x30mm( )

13 15



210mmx32mm( ) 1
280mmx 36mm( ) 1
®
7 11
14 /1
[ SHIMADZU
14.
® 600y m #30 25kg/1
e #30 8 1
® 1KG
15.
[ 3600rpm 0~3mm
[ :1-~99
®
® 110V 60HZ
® ASTM  CNS 8 2
2 112 1 34 12 38 #4 8 10 12 16 18 30
40 45 50 70 100 120 200
®
16. 4 ) 1 ) PENTIUMIV 2.4G
CPU 256MB 40GB 1.44Mb  31/2
48 17 LCD
1200dpi
17.
° 60*90cm
[
[ 200KG
18.

14 15



19.

200HP

TR 3 380V/220V 300KVA

600V XLPE

2500Kcal /Hour

PE 3

150mm

600V XLPE

50

100mm

15

15



o TGA/
DSC
TGA/
X XRD
JCPDS Dat aBase
e
°
(]
o TGA/
49. €9
12 0Q 49 . .0/9
o

(92.08.05)

DTA DSC

DTA DSC

DTA

C/0.

01



oX

Si

mul t aneous

XRD

DTA-TGA

SDT2960






TGA/ DTA

DSC
DSC
TGA/ DTA
DSC
X XRD X XRD
JCPDS
DataBase JCPDS DATA Base

Powder Diffraction File
Inorganic
Phases,Alphahetical
Index Chemical and
Mineral N\ame  JCPDS

International Center for
Diffraction Data

PVC




TGA/ DTA
0.01 C/ 49.99 C/

1200 C
49.99 C/
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6.1

6.2 BEEMEtERAERZEASHBRER

(1)



8.1

8.2



8.3

9.1

1-1

1-2



1-3

9.2

9.3



10.

10.1

10.2

10.3

10.4



11.

12.

13.

10.5

11.1

CNS

10



14.
14.1

14.2

14.3

14.1
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Y es
2
N o
I |
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I |
v v v
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. |
14.1 BEAERREE

11



14.4

15.1

16.

16.1

12



16.2

16.3

TEL 06-3300504-2100
TEL
06-3300504-2302
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