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2.2 UL £ Z# ¥ 5% #H 44 g
T& St Uz o= A= = H| 2
KS JIS JWWA WSP AWWA BS DIN
28} D3565 ATEE(G3443 FFEE(GIT7 FE8 & C200 Steel water pipe-6in.|534 Steel pipes, joints and|2460 Steel water pipes I—
TEY 2 TEY g4 =3 28 and larger specials for water and
sewage
CT VAL G3492 £2 Z (€203 Coal-tar protective
o ZE2 oL coatings and linings for steel
TEY 4 water pipelines - Enamel and
tape-hot applied
ASPHALT G3491 L2 ¥ 4147 Bitumen-based hot- | 30673 Bitumen coatings
4 OfAZE 2 applied coating materials |and linings for steel
(BTUMEN) T for protecting iron and pipes, fittings and
steel, including a suitable |vessels
primer
LOUDEPORY D8502 T Y K135 _—’FE% %1040 -’F.'n:;% 22 |C210 Liquid-epoxy coating
A EN #XI £ MO EA X | BA ol EA] £X] | systems for the interior and
B Y D7 CE Y TR (T8 TX 8 fexterior of steel water
H [ pipelines
= CEVENTMORTAR A0 28 2 C205 Cement-mortar 534 Clause29 Concrete  [2614 Cement mortar
= # 2Ef2 2ol protective lining and coating |lining and cement mortar | linings for cast iron pipes
=+ for steel water pipe—-4in. lining of pipes and fittings
and larger-shop applied
D3619 T8 = K132 ££& £ (033 L& E2|
FEPOIDR ooz 24 2 2ol 24 o olza 24 2o
oy zu oY zu Y 2
EOXY, FONDRR D3608 TES o C21§ Fusion—bqndgd epoxy
EA x| 24 o coating for the interior and
— oW 3Y ZH exterior of steel water
— pipelines
POLYURETHANE C222 Plolyu.rethane coat@ngs
for the interior and exterior
of steel water pipe and
fittings
(A=)
6
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(A=)
B st e ol = = = H| 2
KS JIS JWWA WSP AWWA BS DIN
CT BAVEL D8307 ==& & [G3492 =8 Z C203 Coal-tar 4164 Coal-tar—-based
It EEIZ oL |zt S EI= of L protective coatings and | hot applied coating
EE7 gk e gk linings for steel water materials for protecting r—
pipelines — Enamel and [iron and steel,
tape—hot applied including a suitable
primer
ASPHALT D8306 ==& & [G3491 ==& & 4147 Bitumen-based 30673 Bitumen
It ofAEE £5 (o ol AZE 5 hot—applied coating coatings and linings
(BTUVEN) Sl Sl materials for protecting |for steel pipes,
iron and steel, fittings and vessels
including a suitable
primer where required
TAREPOXY D8501_ T=E£Z E} K115j—5-§- =3 C210 Liquid—epoxy
2 o ZEA| F=X] 2 o|FA| FX| coating systems for the
T2 2 23 E2 2 =g interior and exterior of
H = steel water pipelines
COEVENT MORTAR C205 Cement—-mortar
2| protective lining and
= coating for steel water
= pipe—4in. and larger—
= shop applied
&t EPOXY. POWDER D3608 ==& of C213 Fusion—bonded 30671 Thermoset
’ A =X 24 epoxy coating for the plastic coatings for
el 3 2t interior and exterior of buried steel pipes
steel water pipelines
D3607 2% & 30670 Polyethylene
PE, POADRR Al Zz|of 23 coatings for steel
=z pipes and fittings
PE. EXTRUSON D3589 &4l Z [G3469 EZ|olE |K152 =E& E |047 =E£& Z2| [C215 Extruded 534 Clause 26.8 30670 Polyethylene
e ' gofEall ms Z+- |3 m= Zha 2o g2l m= AE| g5 Z2k | polyolefin coatings for | Plastic cladding coatings for steel
S— z e the exterior of steel pipes and fittings
water pipelines
PE TAPE D8500 ==& & C214 Tape coating
’ 2 e|H Ho|= systems for the exterior
T=7 gk of steel water pipelines
POLYURETHANE K151 =& ZE |047 =& Z2}|C222 Polyurethane 30671 Thermoset
2| el e o= A8 IlE ZH | coatings for the interior plastic coatings for
o H dalld mlul Ol bl.% PUTIcU Slecl PIPCo
water pipe and fittings %
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24.2 ol 2|

NERE
2} RAYS TERER T o5 HI D
AWWA C203 COAL TAR ENAMEL o) o)
AWWA C205 CEMENT MORTAR O O
0= AWWA C210 LIQUID EPOXY O O
AWWA C213 FUSION BONDED EPOXY O O
AWWA C214 POLYOLEFIN TAPE O
AWWA C215 POLYOLEFIN , EXTRUSION O
AWWA C222 POLYURETHANE O O
JIS G3491 OIAEE O
JIS G3492 ETTEN [N O
os JIS G3469 ERNEEREE O
JWWA A109 ANOIE SEI2 O
JWWA K135 CIPOTEIN O
JWWA K151 EC[SdE O
JWWA K152 ERNEEREE O
EN CEMENT MORTAR o)
glsN BITUMEN(ASPHALT) O
o NF COAL TAR ENAMEL O
ISO FUSION BONDED EPOXY O
POLYETHYLENE, EXTRUSION O
POLYURETHANE O

= 73 100mmoIdt & E,0/1& 2
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3.1.1 #AgE & AIAE
CHER SEANAE/WZ B2
A& OlIZAl 2948 SHE A HSA-AN =

=
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-2
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H:OLE==0|Sell U AH= AS IS AIZ

= AlIZ=X
St : (1)EZEE - ECINIEdHER OIS =X

e NS 22ot0le = K= ol
HEYE Ete
()28 - SFUCIOIAAIOHHIOIEE =
HN=Ze 0HE Bt

H: (83, ST, 48 S FIAZZ &)

(NE=8:10TC 0|14
(2Q)He8 : 5~20T

ANYHE SES

- Al

HE, E3M, 2, =

Zc|RdE

8 233d Zc|2ddE =X &=

| 1IN
o
E3

o 44 J

Al : MOI(CIHIZ HIE CIOI 2 AIOHUIOI E)
StHl : 222 +Xl, [Z2I0t2! =X ]

~YUIHOR 22|

~Z2 2 = WA
B2/ E : MDI+E2IS,
*Z2|28|0f : MDI+0}2!
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3.1.254 Hlu
1) 23 Hlw
IEENEN —S4B S2IH, BEN A ~2% 22 A A 2
~MM BH B, FRE ~SEI| B4 Kot
—&4 29 B4 80| ~AI8 E IS 82 AR 23
-2RI(VOC) AHZ0ll E &3 MY =S
-d3 N30l IHE S= Al2t NS
DNME SEI2 | -sHRA0IA LEratE gy R EITTFEEEE
_XHE 4\_2 g0| _C’/\Ilod AII(O:{A)O" Ol:%l-
-HlwHE H38 -HEH HIDE 2e SE 2 Altl
-2 (21, #—é‘) ZH oz 8
3)EcIRdlE -8t 2clH, sIstH d5 -AIE 50 Ot S& X0l 2 =W EF A
4o ZH theE, JEEH -8 TEZI|ER FALRIS 2l
-z B9 2+ 20 Zc|diotet
-sS&J| &Y 0| XtO|&E QI 4]
Ol 2%
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UMUZAIL - SZ2(01)
-2 H3 B eH(%) x] v}
HIZAl =X 45-55 HIAHSAZE
Ol &HSHEIEH(TIO2) 5-15
g3 15-25 A0 Rolld =gt
= 1-10 VOC
4aldl 5-15 VOC
a8y 1-10
Aot gl 1-10
e =3 1-10 PAHs
JIENH HHIL) 1-20
Z2/0t0I0IE ==X 15-25
Nonyl Phenol 1-10
g3 35-45 A0 Rolld =gt
= 3-13 VOC
aldl 1-10 VOC
MIBK 1-10 VOC
JIENH HIYL) 1-20

*3U MZYH S S MSDSE 2HE &




3) BE N8 Z Hl

€ DU MUKSC HMUZA =X S22 ECIRYE =N T2 S MEQ EE S4 Hl
¢ EERIN=SEH —
-Uv254: X |RIIEE(NOM)E s&
-Uv272:2%,35 282 A= LEF B2 s
- DOC : Dissolved Organic Carbon
¢ A2 S2A4)|207R ‘LTS U TS YHYE S4 Hlu S’ (2002.12)

0.03 o XA
0.025 | mPU L Mae:25C
O Epoxy sro Al2t on
D 0.015 | () 22 60T HAHNE &S
3 SHRACLE 0I5 T Ol A A2
0.01
0.005 |
o I __ ) __
m— 0 0.5 1 2
] Chlorine Residual(mg/L)




(A=) BEAE 22 Hl

uv-272

0.025

0.02

0.015

0.01

0.005

0

mPU

O Epoxy |]

0.5 1
Chlorine Residual(mg/L)

uv-254

0.03

0.02

0.01

EPU
O Epoxy

pH

5
] - — |BPU
4T O Epoxy
-
S 3 "
E
o
o 2
lat
1
o L I | L |
0 0.5 1 2
Chlorine Residual(mg/L)
0.083
EPU
O Epoxy
o 0.02 |
N~
¢
>
2 0.01 |
0 | E—
6 8
pH




4) Z2CIRYE L SMHSENES S4 H

. Etd =2<2d0} B4 Z2IdE A3 =22IdlE

Isocyanate | Low functional MDI Low functional MDI Multi—-functional MDI
& = Prepolymer &= Prepolymer T = Prepolymer

Main Resin | Long Chain Di— or Tri—functional | Long chain Di— or Tri—functional Multi—-functional Polyol
Polyetheramine Polyol

s4 oL 9o Z2|,3stN A== &4 | oBd &TY ERO HAlgl) RA o= X&0| &) &SIl E2l=
Al212] ol A= cross—link=& A2 XECF oD Aol LS A2 S ANZ(ZI A8 cross-link0ll &2
=00k &. Long chain Di—functional Polyol2 | ot= cross-link& & XI& 0| 60l A

F=2 A28, 2 2 Tri-functional CoUol A50| R4 8HH &)

—cross-linkcE =0[J| KoK 2 Polyol2 Al &t
S & (functionality) It =2AmineS —chain 20l & X1 8 hydroxylJ|

AE28IH, Aminel S0 &2 Bt | —»cross-linkEJF 20 221,38t~ £0| =2 cross-link 84
2 EJF Ao &, 20lH HAs0l 20 (B4 22280t

cross—Ilink& It A4l E OF&HIEXI 2 alkali2t solventOll CHSE | -»EtS XY 24 (polarity)2 84
Hed0l ¥3). 8t= hydroxyl21Jt CH 2 &
—8tS -’:—EJHJEOP +89 9
S0lle S20IX8H E2IHAXH | >x=20=s A S26t10, &< —hydroxyl212 S0I23 A XIH2
Ol QEN 2N AN BSE 9| flexibilityJt ==& Fe 20|22t 24 Bt8Ce2 &7
(surface—wetting) =l | Ol &0l & b AXEHS QEW 2210 20| &
It et S H&= N6t >3 2Al @3 SH(UOI24H, | S(surface-wetting).
OIFUC HANE &Y Uigstd
—alkali2 solventOfl CHet H&AH0| | S)0l CH5H0 OIE8 &0l &S -8 )}
LIS

>E0to| 22,318 % 450| B4
oSS (L) HZY £ 22|23 EH0ILE BHY Z2I 230t
HIGHO 4

SHE U SN




3.2 2H &4 == & Hlw

OR¥
e
Jm

=
TT

3.2.1 ZEI2 }ILIZ/OIAZE =8 &
- 4B AR 248420 FIAZTZAN PAHs 2 O 2R ——— §AXNOZ 2 A EJls
- &M (Wrapping Material)2 AF2 &= Glass Fiber, Hessian Cloth S =

- &&tA ATHCl Polyethylene, Polyurethane SEXCZ AIE 22

3.2.2 SclMEd(PE) IS

1) PELIS 2”2 SF

== S| AL
ot = Al CROSS HEAD TYPE -ZIH & A8t : 600mm
EXTRUSION (O-DIE) -(0|124) 3= 11 Jts
-0 EJts
SIDE EXTRUSION TYPE -32 I8 Jt=s
(T-DIE) -0|8& Edts
SURIA DIPPING TYPE -1S I8 ANMX, 23202 EHE
POWDER FUSION (FLUIDIZED BED:& = Al) -0|8& JIs
SPRAY + DIPPING TYPE 32 I =g
-0l Its
HO|Z2D|Al —COLD APPLIED TYPE 32 I )Y =g
TAPE WRAPPING —-FUSED TYPE -0l Its

18



2) HEX PE LIS gy HEg 2

., |
'E'H'g'&l'él (P'1 F) O-Dia OQ"EAI

4
ZHOZA S
Hq&3
EzZ|o|EHE

g&EA(PIH)/2E Y&E2I(3LC)/35
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(1) ¢&4 : O-DIE

21 =g Pl

& CHol

2 =g
1) 272 T 50 72[5tH Yol =5 1) I 50| 8F Foll YEEX e I USF
2) 20 w2t 2FE T 5ol o3 F9t T 50 (TENTING 814})
Itse 2) Z 5o Zo| drek drekMof ol m 5o gfa|ut ohd Ly
) E2EII 22 2(60T~80T) & XLt Al SHLE T 2
=MoL ES e WA S 3) Y&t 7S x[Z=ofl ®gto| UAF
(=t =4 600A)
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(2) &=A(T-DIE) / 2-Layer, 3—-Layer

LHDFH
S ™

T-Ctol =01

W e
o

e
e

& A

HI=Al =&

s =g
1)3&5 =2/ 2 Hatdsol ¢ 25 ¢ 1) olgz m 50| 275
2) M= 7ts [ He7t 2 2) 84 d|0| = Y@&to| B TIEX| b2 HF
3) #gf ¥ 50| Eolgt & 2, o= 50 ol 27t A

4) o ¥ 25X (Max.210T)ot ZM 2| Hofl 2| et H35} 3) &/t 74 Feto| A2 = US
4 2T o/gho|22 2xfof o|X|& FEo| /S
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Flame Heating

(3) 2« 24! ( Powder Fusion / Dipping) : 1&/3&

Air Blowing

e

(=

1) olg & 50| 7S

2) =H =X & A28t 35 T 5 &3
(FBE, %5 PE, PE)

3) &% CIES Y itol =gt

4) dH[d] R M =JpotE[ A &g

1) 7t 29 1Xof wtz} ZFo| 2™ &=to| £ X|
AALLZH EH 2% HAo et s ER EF
o, =5 £ i 2@y 23

2) 2| ItE S| B2(S4 2 260C) =1t Al 2
M R EE ME s Uy 2

) = HIAJI LYo ER O 5 M=o 2, EEl
= 52 18 o2& E¢ol| ofEt =X LY £
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(4) HiolZ 2[4

—
LA i

_\ U0l =

Zd

=g

1)olgda A #& Hepsoll digt AlS0| JHs5HH,
HY B0 Eolgt

2) ol 3H™o| gleoz 2x|o HPseko o5 H3t
fHIL S

3) Yk Jts HeIt 2

1) 87 H|E 220 0| & 227 A5 o2
( Tenting & 4t)

2) M =d|7tH| ™ Dlo|H, o] e A= gA
of wat M =2I} T 5HH 2= AL HEo| &
e = AUS
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28 =2 SeamlllH #8 &M o HEE TEIE 9 20|
o K9 EAMAl Hair crack 24 Jts




3.23 EZcIRAE =&

- NP YOIEB DE CH IS
- 20K JHLE HIZES AWWA C222 RS X 88
- YA Toto] 452 PESS IS SS8 FEO £FY

(/8 72 S Hin Jtsst S &S HludHH Ofch H2t 28 )

H:PE3S IS 2R & =uel S& #3 Hluw

& 73
s
PE/35 (KS D3589) Z2|RdIEHAWWA C222)
Xy z+24 Min.Av.80N/10mm= Min.10,350kpa,
- (=8N/mm) (=10.35N/mm?)
s3eel Av.8mm/single10mm 12mm(1/2-in.) Max.
SANE 5J x k /mm coating thick. ?g?% '39/;;21/%22;": Ct?]?é'izg)’ thick.

25




0= gy ESES) CHE b2
ZEI20IUYL/OARE | +HB AN Zx +BE S, A BH X
+CHst 2T S8 Ibs SHS0A 32 2 0]
AL SMAINE S YA JHs +E282(Soil Stress)0ll oI5t 2 L4
0|82 = Its B=CEEE N
U *7H L OB MEJis 2L A Q5 &Y 8Y 2 32 g A8
(35 1) cFE YAS, WL HIRE 24 | +D20S Al 2 L A L5 28 Kt :
+&HIHIJH W & oSN SIH0ll B - od A
PE SAY OESH e + Rl 4ol ot 23 - M= wold
Sf=Al T-Di AT Eom EE AF [C]O Ol EE RO = (2esd)=8
OtEAl, T-Die | +JtA, SRV HB A O1Y +0|E2 &Y 2}
(35 m=) *HH, WA Y, WPL 24 2 HISRS DI 84 2
7 & Obs +RAE0 o5t A5
*CTOEN & 20|
+U7E, 0182 L FEL =Y Jis SAIB AE FEH (LR JT20| =8 2223
PU(B2I2EIE *HH, WA Y, WPL 24 +HB EHI ER o230 e
S EBZ AR K2
O S =E 0|
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oo

411 UHE CF

1) 0I=

< 7234 Coal tar enamel, Cement mortar, FBE, L—Epoxy & Polyurethane 82 25 AI& Jts

% 2t 3, XIS OICHEE L 2 28 AADIC20, 22 24 85T ClY522 dEio Z O

*» S88+822= Cement mortar?t L-epoxydt =EH0|U =2 #23HE Polyurethanell 222 & DuctileZ0E = HH HE
< PDA(Polyurea Development Association)Jt #& &t Polyureas &+E8 22 LA MEEX $S

2) ¢=
% L-Epoxy?t iR =00, L £ Cement mortar AtHZ
% L-Epoxy CHAl 4otz LEME 2MUE HZEA N, 22 E &

3) 78

< 78 S& ~#H(EN 10244 Steel tubes and fittings for the conveyance of aqueous liquids including water for human
consumption — Technical delivery conditions) = A X &8t LIS A YX| AIAE;
= Cement Lining, Bitumen enamel Lining, Coal tar Spray, Two—pack Epoxy, Urethane Lining

v SE0 0ISH= AAR2 222 S2A EX 2R : AL & 2 3 #3 &

v W22 S88+82 Cement LiningE 012 SOIMH, &&3 AT PU XHE SIt 0l &
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Composite

3-Layer
Polyolefin

Fusion—Bonded Epoxy

Polyolefin
Tape Wrap

Extruded 2-Layer PE

LtiAiiIe
|

Asphalt

[Q8: 458 25 32

ol e =5F ey

Coal Tar SA4 Hn AP-8=22H4
J=3RL:2002.1200 A
1940 1950 1960 1970 1980 1990 2000 ol

2) 0=
< DEX =XI(PE,FBE,PUR) K& AIE St FAI

=
ey ABAIAZE)=SZUAM =2 HE FHZ EAAE(PE,PUR) g2 &
& SUSAPEQ M Sol 78 L 082S SA2Z PUME St FA

X3
Q
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421 U A F

1) Z22IRAE =X &2
- 43 Z2/< EH100% Solids Rigid Polyurethane) :

: 0I24S 83 RAAWWA C222)2 J|E0 2 24H5} (x)
(*) ANSI/NSF 61 215 HE

- B Z2|<dl0HElastomeric Polyurea) Z3CIE FX2 SOl (st ZEPS A S HIE2Z 4= 22 UWE
HE NE S0I0, AWWA C222 B& J|ES 25
2) Mgt &g
- S52E, MY 22, DECUHE ESE S E HE NS HO| U2U, S 2H 2HEHAH MAE SK
- N2t FASE AEotl=e Jls WL S

U2 ER UEAN =X 2
- =22 BPA-free lIZ Al =XI(BP-F, BP-AD)2 E8ISt TS E AN SR L L IIsEF
- =29 43(1.0~20nm or 10~100nm), E&2(0.01~1 or 1.0~2.0 %S&Hl), =22 EF
- S5l JI=S EUHZ 6t Y= H, EFELIYe =20 &2 L U2 IS0l 27L=XI0 CHEt T AR

& A DS S S WS CHE 2201 S HE OOF &
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422 ABH YA S

1) 2EI2 NILZ/OIARE &8F
- BT ATHO 28 A Dz Y22 5206 A8 24 FAY

2) Zcloigd IS
-XEH ANZAN SEE 220122 4| 2EIZ2 ILIL/OIAZE SSE2 UM JIS2 A W2 &4 S
- ZC|0IZE 35 IS S& JIE(KS D3589)2 MAA +=F0|122 &2 X5 HEE A2z Hud
- SLSEA Z20E€d 35 IS JI=0l VLN &I KSD3589 & +ZE R2 UEGH 8224 &4
Zc|0Eel 38 II=SH SSoHH MEELL US
- 0182 II==2 ELEHA M0 A HAAUAS

3) ECIRUE =&
- &EF ATHOIH, 238 2R = Il HEZ Z2CNEH IS IS SS 8 2 == ¢
-, 083 L 8E R ANS S0l AN X+ L &2 Het 810l HE IISoI2Z &< HE Aldl SU ol
- XQE FE Y X0 2AHOEZ L& H2= S E 12 |2 LRI fEtL=E 22 SO ZYAS HE Ml
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5. 2 H4LTE YA TF BB B Yy

1) 4=E2 22 Y &4 05 2-ol gals

o LS HAYUZA OIX &3 B4 &3 88 I 58

< H ESAS QYA ST U gHo2 N EA4AE HS(PEPUS)S EEE AT EHE

< 0|82 L HetR0| Hetst g4 2d M

SUHNSZBEHAEANCE e SFA SE, SS SY 2 92 S2O| Uist SEct Bt L J|= 8 = 483

2) 4CE UM L YA T2

rt

d 28 M A

S ol 2Y 28 210, gelHe =8 22 L TSZ LY A MAZ He
<« BXl 73 843

3) =T L2 A, HE, NS, SX2c| Mol et MAIX A2 i

S ARM, SN, HTIIR, B OH L ANS 45 RIIHHE U DS A7 WY
B RL B L MY OAS DS ALTS AT 45 FAS S AHN0D NS 67
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A FHRI4EEN S, MEOHBEHEMENIANT TSR F v IHBE, (CHBEVIFEEMEELI, [TR7 702
BLEME, &, TRUAFEUBERHELZVDOTIH?

A FRISEEISHRE—MPYICFEAWEEOTWE T7R7 7L N BEERS, (ZHE~N, BHEMEERHERMLEECEN
TS RFVIOHBRE KT AT IV ZBERECRAFOMETREEIND L ) (T4 ) £ LT,

TIAF v HBMEOEMELCDOERICE, X —N—RBHOREZHL LU, WHEMEERKL CEREEYOXE % I
LEI) T HBEMIWTTIEEN DY ET, tOEBEERIDLTEIZLE T TS AF v I/HBMESBFEVLIIEEIZLE RN
£90, ZOLIRBRCESOEREBONDIET, LIESKOBIETRA7 7L b ZBEME L S8ERTBEAUIRRED R
nsyETT,

LLahh, SHETFREINDZTIRF v IOHBMEOLERICHEL, JRMICE 727 7V ZBERE, 3EZHT L
ICR2eBbhEd,

Q2 (772FvomE, Tk, TRUDLECWE, & RUIFLLRE, COBENHILMEILLL, YO
L5 IEUDITENTL &I 7

A) T752FvomBICE NEHEROEBMBELT TRYIL R UK, sRLEb0E TRYIFL
KR, FRAWIOODTREELH ) T, O BMWMERMEICEN. SwiatiEr AT s e smbh e
WEFEITH Y, LOLTIFMG272Z20 2 BT 25, ZOEHBEOE IS L ) EHTX 285 S
¥, KL ZCBISOMEE, IR 2 R L & o RHE (EE] - BEE) 2EAL, TFLRBE
BIZE>TREMFITRZETHFVWET (N-181K) .

—F, RUIFLOMAEOWE R, BELD L CIZRSH 2 B0 L 280810, IRL 2K =L > Bl 2
LHL, F2RBBEMNTEZETHHWET (KRI-2811) .
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»mﬁﬁﬁiwéu V), B-1IRT T8LE FO&HIF,, »EEL T,
DELE Fodlfgs b, BB L U1, 600A% 2 5 KRGO E g s LT, HEMWIC TRY 7 v &> 45
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—F, 1. 600AL FTOEEICOVWTIE, THRUDILR®E, - "K)VZF L W8, D2 O008RE DD £ T 5,
ZHIEOWTIE, Mot e v FORICIE T, E A —7—BED L, FEcE 720 D EEIRT 2 O HEER
Ll E2FEY,
RX-1772F v I/ BBEMENE L OKIEME

I5 H R oL R KE RVITFLwE
5 . P T BLER ORI E, 1. 600AA
BEENDOWE boODOARDWIHEAE. | T g gapmmar et
ERE~NDWE Al B, BRI HE,
: - Zg0vy bET 2, LE
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7. = A

A=A & MSe gl

7.1 2UH SA Q2N EH Hsl 55 & S4
== IE U SY 2 8%
1)Et Eo|2y e w8 X -EHEIE, AE XS Y+ Y B35
Elastomeric «HANE, QUM St Al LH3IEE0| ZOE +EX FE A AREE 259

Polyurethane

(Solvent, Alkali0fl 2t&t)
STRH0IH BRAE, YALS B

~r

oz 0
> A

2)EtA Z2|2dI0}
Elastomeric
Polyurea

B4 SR EN SASHHEE X

Jeffamine Polyetheramine(==2!) Al

“E4d SC|dEH0l HioH =R A
LisIetds2 HIx&

SI2H0IH AHE0| |

90t0

Sf==otLt,

Bd ECRUE N FAEHET
TSI ES2 F4, HE FHY 240
ZLA A

3)& 3 Zc|2dE
Rigid Polyurethane

’0

UT TR AK 2 X

R/

XL="

SAT, QIXAT, HESHA HAUNE, LHEH, L3
sld S Yol ds 25

ST20IH 22

= 83,0 2 IYXNS S Y
ATEOFE M
= EYE 0l &, PEES




- = 100% &= 100% 18 = 100% U&=
B4 Scl2dE 28 B4 Scl=2dot 28 23 Zc|2dE 2 E
QIEALE, psi 1,000 ~ 2,000 1,100 ~ 4,000 &)1l == 7 B0
Shore & A20 ~ D65 A20 ~ D65 D)5(0) - D0
HANE, % 50 ~ 1,500% 20 ~ 1,000% &) = Bl
LHoI2 &

(CS17, 1kg, 1000cycles)
XJ| Z& 3A2HE

60 ~ 200 mg, 2 H &

40 ~ 300 mg, 2 &

40 ~ 80 mg, S &2 &

2 NE, =) 38

3AI2F = . 40mils(1mm) OFT 60 ~ 150 in—-lbs 5~ 35 in-lbs 25 ~ 120 in-lbs
gz’gsé%s/?\élz%?o, =5 BN 5 5% 5~ 16% 1 ~ 2%
Liatetd

(ASTM D716;1,000A1 2+ & A)

20% NaOH Pass Pass Pass

10% H2S504 Pass Pass Pass

25% H2S04 Fail Eail Pass

3% NaCl Pass Pass Pass

Gasoline Fail Fail Pass

Toluene Fail Fail (& £24A|2}) Pass

23 etel (ASTM G95, 3% NaCl, -
1.5V, 30, 23T)

10mm ~ 35mm &tel Bta

25mm ~ 38mmete| Bt

3mm ~ 15mmete| Bt3

20 et E&4

(SP10, 2Mils profile)

700 ~ 2,200psi

500 ~ 2,000psi

1,000 ~ 4,000psi

[Hl2] oHet X2 212 : 100% Solids Polyurethane and Polyurea Coatings Technology — Shiwei William Guan, Madison Chemical Industries




7.3 HY S

0x
m

4

HI

100% &=
Etd Scl2dE 28

100% &=
Ed S0t 28

100% L& E
d3 ECI2dE ZE

A 2 -20C ~ 65T -40TC ~ 50T 4010 = 5510

=J| &3t A2t @237TC 102 ~ 2A12¢ 3~ 120= 30=x ~ 458

F2 Jts &3 A2t @23TC 1TAIZ2E ~ 12A12¢ 1TAI2E ~ 3AIZ2E 12 ~ 1.5A12t

MEZE AlZ2E @23C 302 ~ 24 A2t 182 ~ 12AI2¢ 582 ~ 8Al2t

AE Jisst 2AX & SAIZH ~ 36AI2¢ 2A12F ~ 5A12E 102 ~ 4.5A12¢

S+ Jis 38@23C 12A12F ~ 7L 12A12F ~ 48A| 2} 4532 ~ 4A8A| 2t

ANE s 2%, X -30C ~ 80T -45C ~ 150C —4 01 =~ 12510

AE Jls 25, 23 -30C ~ 50T -45C ~ 150C -40TC ~ 90T

20 HA0AL At st HEAE %/{30~60mils 40 ~ 60mils 15 ~ 30mils

AAHX SO SN (XA 0.76mm) (XA 1.0mm) (XA 0.38mm )

Z3C2IE A KA0A2 Al L8 60 ~ 150mils 60 ~ 150mils 40 ~ 80mils

HEHAX ET EY (1.5mm ~ 3.8mm) (1.5mm ~ 3.8mm) (Imm ~ 2mm)

Coesy esrie Bl Spray, cast, trowel, roller, brush,|Spray, pour Spray, cast, trowel, roller,
pour brush, pour

ATY Ol A EF 2HHQILE 1S &X|, static mixer|22¢E &X|, &8 S=4, 2UHAQ|LF 1S A X, static
Lt whip hose mixing Jts static mixer S mixerLt whip hose mixing J}

Aol B 2My AH| 2MS AH| 2] sl

=50 Rl 012 ~ k2t 012t =2 oIt ~ =2¢

e dH| & S2 /s 2 st = e &ols =

QlBtA Ol H O Of2 A Smooth to glossy to smooth Orange peel look(2&!lXl 2 &|Smooth to glossy

2| )




7.4 S0 NSUHAHL =Scldl0F AFHS 2 El

1) AWWA C222 HE O 20l CHEt 22| 3|4l

YAl oo o

X} 2008 6R9Y, B Y
24l : William Guan

HS : AWWA C222 73

AWWA C222 7+ Z0il CHoll Z 2/ &LICY.
Ot2H AWWA C222 At20ll E= 21 20| Z2IRdlE S0l 222 220l OtLID Z2/0teloIL Z2IS W Z2|0te! X2 EgSS X &6t JUSLICH

HAStZRH = & Y48 U= 0l T=8 MDI(OIAAIOHUIOIE) 2t Z2| 0t 2 Z2|RdI0tE BHECHD SHAZLICH 2 LE Aot 'AWWA C22282 22|
cllotg Z& oA =01 StASLICH

Z &0t U

AKX ed =AJ] BHELICH

rr

[
e

24 ALE : William Guan

gt= Al - oo

22008 6813 (3HR2Y)

M= Zc2l2d0t0 et JIsX&/24 QA Uit 314l

Zc| ROt SelRdE ZE A0S XH0IEHS €88 2 NHEE FUGAL. ———FH-—— ZSCRdE =& =8 220 tet Ol==E83
2 AWWA C2222 Zc|d00ll BEE X Z&LICH S22 0ls Z2& WE SZO0IL /S IS0 HE6HA &&LIC. S0 XS 22 dgie =&
2 JH UR SZ0 ZCIR0HE ALE8 N E M6 QST FUASH &6 AE FHE YUSLICH N 2 A= J0RE I8 dHds

LICk.

Best Regards.
Shiwei William Guan




2) Ec|2dI0tJF AWWA C22201l 2 & Z Xl &= 0lR

B AEH @ William Guan(wiiliamguan@gmail.com)
BEe M coo

S 2008EH6R 102 (32 L)

K= : AWWA C222 =70l CHSH 3] Al

a2 "Zeldoro 6 & 2= 0 L=X0ll TELICH

"Ze|2d0H'0l CHet Aol= PDA(Z2|IRAIOHEE 3N 2ol CHS 2 201 & YSLICH
(http://www.polyurea.com/spps/ahpg.cfm?spgid=948 & X & )

"PDA"S| &2/ 230 Z 9

- ZC/ R0 ZE/EESEHE O/LAIOHHO0IE &4 +X] E8 429 £ H/‘C’ If/ PE ZO/HLL. OILAIOMHIOIEE XX SEH0A X EZE £ BIEF
9 & + A0 IXE HEHM, S8 H 0/ L E= 0/LAIOHHI0/E2] 02 & é’, FA ZC/EC/0 = E/EE/U/"’ T U0 D EC/IHEE RAE

E/£E/Z7f,_ O}810] &2 & (amine—terminated) Z 2/ +X]0/H L} &I/ 0F H/JfE/(hydroxy/—z‘erm/naz‘ed) =/ #+L +& L.

-2 ZEEI2 BIEA/ 0HLI10] FIHE EE/0 +X Z/EE OLEI0] HIHE H 2! EEHE HZL 0/0F LY. OFEI0] Al HE 55’/0/ 2AE O/ EF 29X 01 4L/

E/E Bl FAIFIX] ZOFOF BIL). O/ 8t 4T/ E0/21E OFBI0| AIHE ECI0 +AEE9 ESE6H I/ &9 Z0/0). +X S8E2 &8t MM £ b=/

& 25 (non-primary components)E E&l&8 + Q0. 0/ &IIHSE ZE/IS HE/I0 LR AE S2Li412! S E 0 22 ’“éfJ/ S HZsg+ 20 &2
2+ S22 FHE)E &6 &=

(£9Y) PDA= "E2/dI0H" D=2 ZEASHA &MAIDID Yes FE JIA0I0H, €9 "SI0 2 Y22 ISt HASOZ AIEE £+ U= AHE
Z2E OIAS M 22 MG USLICEH HRZAE, Ex8 el "01210] HIHE EEIEH amine—terminated polymer" Xl & (&2 Texaco Chemical
Olet S|ALOI A PODA E&I XS0l 2foH JHELE A )0ll CHoH 2 S2te SXAQI AIE &48 0lRg 182 "%EITEHO} TE'OZN QES LHH BIEA 1
ci8H"0t2I0l HIHE ZEZ2IH £=X"22H HOESE 40| S0 UK &2 A= IEE MHA °".§ gHOLOF BHCH D BRI E & MStol 26t JSLICH 0l
St E2 YA o= 222 £= SIS E2I012 X2 EE 22 AISS 2282 015K 21 AELIEP

AWWA C222 722 EAE Q=G E&H 8T A =S8 22 AAAHUA AHEED A= LE "SECSUE DE'S 4|2 22 S48 01210] MAHE 2l
H=X&2 MEZX &30 YASLICH DHEZ 0|XE2 POAI 788 A9 "EC| 20 OtL 1] 1 &0l XX gsUCH CHENA 2otXd, "El <l
OF'0ll CHEt PDA B2l= AWWA C222 #ZE2Z2R2H 11 IS8 4EX2Z HiAISHD A= R LLICH




7.5 SIALHI Z (22l E T&222) 2 NSF ¢

Ol

1) NSF 03 EAl IS A

NSF Internat_ional

RECOGNIZES

KOREA GENERAL STEEL PIPE CO., LTD.
Facility: CHUNGCHEONGNAM-DO, KOREA

AS COMPLYING WITH NSF/ANSI 61 AND ALL APPLICABLE REQUIREMENTS.
PRODUCTS APPEARING IN THE NSF OFFICIAL LISTING ARE
AUTHORIZED TO BEAR THE NSF MARK.

o

Avered
Ameri al
Standards Institute

This certificate is the property of NSF International and must be returned upon request. For the most current and complete information. please access NSF' s website (www.nsf.org).

B A
Janu_ary 8. 2009 David Purkiss, General Manager
Certificate# 31551 - 01 Water Distribution Systems

39




2) NSF € NEEEM (517000 &S)

NSF International
Movember 26, 2008

TEST REPORT

Send To: 3L550"M
GLOBAL STANDARD CONSULTING, LTD.
1460-1, SEOYANG B/D
SEOCHO-DONG, SEOCHO-KU
SEOUL 137-867
KOREA
Attn: MR. MARIA LEE

Plant: 3L351

Customer: 3L550
KOREA GENERAL STEEL PIPE CO., LTD. KOREA GENERAL STEEL PIPE CO., LTD.
# 130 DEOKSEONG-RI, DONG- MYEOMN # 130 DEOKSEONG-RI, DONG-MYEOMN
CHUNGCHEONGMNAM-DO 330-871 CHUNGCHEONGMNAM-DO 330-871
KOREA KOREA
Attn: MR, YOUNG - SEOB CHOI

Attn: MS. MARILA LEE

Product: Deltalon PW Pipe
Trade Designation : Deltalon PVW Pipe
Test Type: QQ - Qualification Testing

Thank you for having your product tested by NSF.

The enclosed report details the result of the testing performed on your product. Your program representative will
be contacting you in the near future if there are any remaining issues concerning the status of this product.

Please do not hesitate to contact us if you have any immediate questions pertaining to your product.

ft‘(/{x A e

Clifton MEIellan - Director, Toxicology Services

Status: Pass

Reviewer:

CC: Program: 0050 - DWA, Std. 61 (Health Effects Testing)
Program Rep DAVID PURKISS
Region: 03 - Asia
PA Project: 9024643

Page 1 of 9

F120081126115553 J-00063297
This report shall not be reproduced, except in its entirety, without the written approval of NSF. This report does not represent NSF
Certification or authorization to use the NSF Mark. Authorization to use the NSF Mark is limited to products appearing in the Company’s
Official NSF Listing, (www nsf.org). The results relate only to those items tested .
789 Dixboro Road, Ann Arbor, Michigan 48105-9723 USA
1-800-NSF-MARK 734-769-8010
wanww . nsf.org
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Sa|Lizlol OIBEIT Y= B ME2E BIelEH, HAMY, BUSXD, AstEaAs
BT SO R 4 00 27| SHIAINS| HXIoIZI0l A BES MEstns U
LB Zls0lle KIEo| gict SIOIE B AbHlel BAlnt Eawe] B, o Sofl mE 2|
olel SaliMoR A= RIS ZHEQ OfLjat 7|0 MAIE BT DAOIMC BF MFS
o4 SRsich SHUC,

BE MHS 42|57 TERY, ABAY, BAKY, QNS SRS USKIE MUst
= B
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EB47IE (& 48B0ME FI=8, $25 FaliS0| HH HEX| Y= 5o 5
EXES0| Yz =uS.

oj2{st 243t ZE BE0 MZEC2 P} EF 2ESECH MFEILE S24-Fo)7| o2

of 2 2 7t ZEH0| o S8 HERmY,

i |
P |

Sarme] - R XA 3 2147| 7Ky 24icks S2i9aot
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SfoLt ol DR I BRG] HSA| S S
st S 717Hel Of2ZOR Ols} UBs EIX| Re1T ULICk
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BC 245t ENS JIXjE 22 TE AX] 7Y LRH0| B 7L,

= oo

B2 23|90t THAHS ZHO! 0|AAOI0|E (socyanate)?t Zud HEIES 2=E O
(Amine)2 BRI (Polymerization) 22 EEEIH 7|E MSE MBECH 240 Yol =4 Fdo=
e 22 Hapie - 2010 - Uiy - LIFEA0| T2 FEZR0] HISHH BP0 RUSHCE
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77 =2 UH & g 40 & S4 dlw
EF &2 ey =4 Td49 E3

(1)=x (Ohetdsee gol/gdsRs Uy 8R8
DONI2225|S21 0 HIAHSAS BH2AI2!I HIZAI2X U= o
@98 L JIEH EIHAI(Z3A) -HIAHIE A
QEM(HH, JAY 5) -g

1 SaEA BEEY —BIE, A
DEZINZHHEROIRIZ FHR2E(EES) -oteIz

«ES20CI0IAAIOIHIOIES FHZSHE M2H0l AL BSHOISZ AH AIE %S (LH=Jt B=II=0l US

@EH(HH, JAH 5) -KS 08502

(1) AH
-Ct2ts CIHYHECIOIAAIOFHIOIE (Multi- functional MDI) & Z2|Z2IM (Prepolymer)

(2) BH
—~ANS | /AWWA C222
-Ct2s Ze2l2(Multi-functional Polyol)
(1) =H
DU ZAI#=X : HAH= A, F £= AD (Ohetdszz Kol /LASES 28 HHGHK =&
@t 2 JIEF EIIM(E3, &eldt 8) -HIAH= A
QUL 2 -&3
3) 2 Uk i
(2)B3HH -otelg
Ol Z Al
@®E2/0l01E o2l S o2z -2IIS8HMSE: MEK,Xylene S
(3)EH, dietsd =XF

(DMEK, Xylene E£& (Lh=ot BEIIF0 48
@342, CHYRE, HlAaa4d S

(1) AXI

-H&s CIHEZHECTI0l A AIOUIOI E (Low-functional MDI) S£&= Z2lZ2|0 (Prepolymer)
4) Z2/2d(0t (2) BHI

-Z2|0lHIZ0t2! (Polyetheramine) )

=0 MIfel(Jeffanine)-Sof M=Z/Mgf =0

42




