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(7h) SEM A4 A g4 3%

<19 29 ~ <2d 36>9 ad #4912 SEM A A P2z

O HEEA (36743, A=)

Spectrum processing :

Peaks possibly omitted : 1.751, 2.310, 5.887 keV

Processing option : All elements analyzed (Normalised)

Number of iterations = 3

Standard :

C  CaCO; 1-Jun-1999 12:00 AM
O  SiO; 1-Jun-1999 12:00 AM
Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 3.47 8.60
0K 30.03 55.92
Fe K 66.51 35.48
Totals 100.00
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Spectrum processing :

Peaks possibly omitted : 1.747, 2.302, 3.691, 5.411, 5.898, 8.040 keV
Processing option : All elements analyzed (Normalised)

Number of iterations = 4

Standard :

C  CaCO; 1-Jun-1999 12:00 AM

O  SiO,  1-Jun-1999 12:00 AM

Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 4.33 9.17

O K 41.64 66.22
Fe K 54.03 24.61
Totals 100.00




Spectrum processing :

Peaks possibly omitted : 1.488, 1.745, 3.690, 4.490, 5.890 keV
Processing option : All elements analyzed (Normalised)
Number of iterations = 4

Standard :

C  CaCO; 1-Jun-1999 12:00 AM

O  SiO,  1-Jun-1999 12:00 AM

Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 4.29 9.90

O K 34.46 59.70
Fe K 61.25 30.40
Totals 100.00




Spectrum processing :

Peaks possibly omitted : 1.491, 1.741, 2.323, 3.692 keV
Processing option : All elements analyzed (Normalised)
Number of iterations = 3

Standard :

C  CaCO; 1-Jun-1999 12:00 AM

O  SiO,  1-Jun-1999 12:00 AM

Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 3.98 10.01

O K 28.20 53.28
Fe K 67.83 36.71
Totals 100.00




Spectrum processing :

Peaks possibly omitted : 1.748, 2.320, 3.699, 5.412, 8.037 keV
Processing option : All elements analyzed (Normalised)
Number of iterations = 4

Standard :

C  CaCO; 1-Jun-1999 12:00 AM

O  SiO,  1-Jun-1999 12:00 AM

Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 3.92 8.91

O K 36.30 61.89
Fe K 59.78 29.20
Totals 100.00




Spectrum processing :

Peaks possibly omitted : 1.498, 2.940, 5.402, 5.886 keV
Processing option : All elements analyzed (Normalised)
Number of iterations = 4

Standard :

C  CaCO; 1-Jun-1999 12:00 AM

O  SiO,  1-Jun-1999 12:00 AM

Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 3.95 8.51

O K 40.83 65.95
Fe K 55.21 25.55
Totals 100.00




Spectrum processing :

Peaks possibly omitted : 1.760, 5.420, 5.895, 9.820 keV
Processing option : All elements analyzed (Normalised)
Number of iterations = 4

Standard :

C  CaCO; 1-Jun-1999 12:00 AM

O  SiO,  1-Jun-1999 12:00 AM

Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 3.74 8.15

O K 39.99 65.46
Fe K 56.27 26.39
Totals 100.00
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Spectrum processing :

Peaks possibly omitted : 1.732, 5.888 keV

Processing option : All elements analyzed (Normalised)
Number of iterations = 4

Standard :

C  CaCO; 1-Jun-1999 12:00 AM

O  SiO,  1-Jun-1999 12:00 AM

Fe  Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 4.94 9.94

O K 45.38 68.56
Fe K 49.68 21.50
Totals 100.00
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4. 7130 RAAAA A

7}, 713144 A G AA ] 71=3 w7

1314 A A VCI(Volatile Corrosion Inhibiton@, 7} olA WEA2 gy AlgEHE
vz ehEl g o] oA 7|skste] FE&EFH gF dute At HE& AT
+ BAA It VC= A2xt thd Foll A77F A&Ee 1 Hold &35 Hds

N

ol
-

Mzl AY WA ZAES K477 2 37 B FEFEAB AL AR
sgom, oleld ¢4 AFOR VACIAAFHANE Folol 2@ S5 PHA,
FAE o18F /A ol Atk olAF A1 RHAAAE WA =
Fol o@ A, Aeldel g% F71AA ol AT 5 o A3e) P AF
ot olel@ 713hg RAAAA Y B <E 305t Bk,
<E 34> JI3Hd AN S
X s3
1. 2 -8 20l -0t 2 HIEN RS
2. AN S1HE g2otH 2 ¢H
3. F30| 2+ (EZEU0 2tHsl EHE3)
JIsts 4. Jlsgtel JtA=E 200 2XEe MEE 220K e, dESHRKX.
SAAHA 5. BI=EAME0l IJts
6. F#elA - I8 S0l 28 YEI Hlwole 21201 JHRE.
7. SEMML0 s ‘ItEZ.
8. Zal2(Freon) S2 EXENMI =ZR ot Zell2 RHUH HSE = AS

7134 WA Al (Volatile Corrosion Inhibitor, VCDE ©hk3k ofFEo] AM&E W, Uk
O WA FTHRE EE 5 FET AL gtk dExFoz FAgoZ = [HA
A2 A oiql7lulm o] E] (DICHAN), [Cl&Z 2 ® o]l Eeto] EIDIPAN), [AlZ2
g Hdolrlzluty o] E] (CHO), ofxAMATHEE Yo}, of2itath+AdEE Fo] AT
M, 502 gRHE NAFEE0TE HXELoLE, EYEZIE Tol ol &5
Zt},

-

=
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71834 A = 7oA VC, EgotEA VO 55 3 Ao =2ZA HAFWu
ofdel 3, &, %, "W, MREFAH, vy FE T OIS 5 &
gat, VC= vFMILFA)NA Aol A7EE Zo =& =
A& FA7F ATk
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W2 A (Vapor Corrosion Inhibitor, VCDE o] &3 Hu 7Aoo 744 F2] <l
215 Aost= WHolth VO £ tir]stelA A&

of F2tste] YA o g Frsta bg3 35 Ags dAMstes SAS Bl ¥
A71s18td mMAYES S HolH ole A S5 &=

< I
= AT ol <& 35> AT

_l_4

<H 35> 2H0AY &IIEstE 24 HHLIS

Anodic Oxidation Cathodic Oxidation

My — M* + 2¢ 1/2 0, + H0 + 267 — 2(0H)

addrzlo g VCIE th7]slolA AHA
inhibitor2 A o)l =& AlH A

e
K
o
olN
N,
s
ftlo
L
rr

o]z} electrolyte-layer
g o2 bAstA Addste] 559 FAS
Q 719} stellA 10-6 Torr A%

=3 VO B e o

H TS v59 VA 834F 45 o+ itk 18 VCY F71
Torr o)) ole] WA FaAo] @r|ztel A oltt. o

1
257k Fobgel wekA gl He VClel HuEE oA

Inhibitor2 41 29] &8tz MHE] §&

o 54 ol ol AAEW 3stA 2= Inhibitord] &E&o FIFS HHTh
Rosenfeld ‘&< inhibitore] Aol tigt &3t (-OH, NOy;, NH, 5)¢ gaFo] &
st A€ 3% Cyclohexylamine, Hexamethyleneimine, piperidine, morpholine}
benzylamine s°] 7Fg &3HHQ H714 HEE°IH benzoate A 3FE-S orthout
meta X AAA] (eletrophilic) nitro 5717 =UHANS W o] F&A4e
7t X . B3 oEl 2ot A7 WS ofwl & Z9shA] ¢S Inhibitoro]
™ Ammonium carbonate ((NH4)2CO3)¢} Copper ammonium carbonate (Cu(NH;),COs)
T &3FR1 F7]9A Inhibitor= & Ao

Wakaoka®} Yamamoto= ThF3E 2ol 23 f7]4ke] EA)sle] el HAAH S

o
stmomn, ol o3t F2o HEE v FAHE ZHAstH, AWARA 3
o} A C8~C102] carboxylic acidollAl o] F21L8 Hlth
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2o] &0 23 K2 . thiosulfate(S2032-) > nitrate > chloride > sulfate >
dichromate > acetate > cyanide > orthophosphate > hydroxide > carbonate >
permagnate(MnO,-) > iodide(I-) > ferricyanide(Fe(CN)s*) > ferrocyanide(Fe(CN)")

Romanove} khanovichell ¢JsiA VCI®] A%< inhibitor <4 Azr, Aozl
inhibitor &2A12F, & X2lo] A3l A7F FE2lo] AZEHQYS we] VCIo zFF
I BAET Fo=R Hrirb Jbesith VCIO Jide] lojA ikt Al2-gl(3HA)d
A9 Fe] Z7o] FastH, o83 S92 A2 #& TF 7IAY FibE
=3 ZA %t} Trabanelli 5< 10 ppme] ©]4+3k3HS0O,) 3holl A o] 7h&32)

o, theFdk aliphatic, alicycle®} W= o}wl 5o thdt Inhibitor A
. ol& <3 36> 2t
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%719 =
o] g3 4

>
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<E 36> JISE2AAIEN 2 st RII8E22 Inhibitor 22
(10 ppm2l O AHSHEH(SO,) EHEO0IAI2l Armco Iron)

3tstH Inhibitor Efficiencies (%)
n-hexy lamine 92
n-dihexylamine 57
n-octylamine 94
n-decy lamine 84
n—dodecy lamine 50
cyclohexy lamine 80
dicyclohexylamine 95
N,N-dimethyl cyclohexylamine 93
N,N-diethyl| cyclohexylamine 94
aniline 40
diphenylamine 16
triphenylamine 17
N,N-dimethylaniline 87
N,N-diethylaniline 23
N,N-dimethy|-meta-toluidine 52
N,N-dimethyl-para-toluidine 80
N,N-diethyl-or tho-toluidine 15
N,N-diethyl-meta-toluidine 12
N,N-diethyl-para-toluidine 44
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ANE 2 20 10 70
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<E 48> 2 244 B (29 S & A ZTE)

o d C} o5 =
AB R 168 otz HHA mo AolLIES
NE | 8= (o) INVEE SHz CHHI 2+ 2|
(mg) (mg) (mg/cm)
(mg) (mg/ci) (%)

S1 20.525 18307.8 18152.3 155.5 7.5617

blank | S2 20.579 18027.6 17869.5 158.1 7.7086 8.0421 -

S3 20.549 18144.7 17962.8 181.9 8.8558

S1 20.525 18000.9 17980.5 20.4 0.9941

1 S2 20.537 18072.8 18065.3 7.5 0.3653 0.6318 8
S3 20.526 18098.7 18087.7 11.0 0.5359
S1 20.576 17985.7 17983 2.7 0.1316

2 S2 20.533 18018.6 18014.5 4.1 0.1997 0.1494 2
S3 20.530 17973.9 17971.5 2.4 0.1169
S1 20.557 17949.2 17906.9 42.3 2.0613

3 S2 20.502 18007 17967 .8 39.2 1.9094 2.0332 25
S3 20.525 18160.2 18116.5 43.7 2.1290
S1 20.540 18042.2 18038 4.2 0.2047

4 S2 20.561 18241.6 18231.2 10.4 0.5066 0.3394 4
S3 20.552 17949.6 17943.3 6.3 0.3069
S1 20.533 18072.6 17940.3 132.3 6.4469

5 S2 20.537 18254.3 18121.4 132.9 6.4735 6.3530 79
S3 20.487 18017.6 17891.6 126.0 6.1385
S1 20.494 18126.8 18106.5 20.3 0.9892

6 S2 20.518 17958.2 17934.2 24.0 1.1690 1.0913 14
S3 20.552 18098.3 18075.4 22.9 1.1156
S1 20.513 17970.6 17925.3 45.3 2.2075

7 S2 20.502 18077.7 18026.6 51.1 2.4891 2.3353 29
S3 20.561 17997.3 17949.9 47.4 2.3092

S1 20.501 18157.7 18025.7 132.0 6.4323

8 S2 20.528 18121.2 18006.4 114.8 5.5919 5.9666 74

S3 20.537 18059.5 17938.9 120.6 5.8754

S1 20.521 18186.9 18030.2 156.7 7.6360

9 S2 20.530 18243.5 18085.3 158.2 7.7059 7.5645 94

S3 20.526 18121.4 17970.5 150.9 7.3516
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O 49> S28& NEE 2HZE (4F F)
168 =i oy SELE=
NI ANEH (mg) _ CHHl 2|
ALOI2% (mg) (mg) (mg/ o)
(%)
St 18089.0 18076.9 12.1
blank s2 18096.0 18083.1 12.9 13.3 -
s3 17971.4 17956.5 14.9
S 18109.9 18109.3 0.6
1 s2 18109.3 18108.7 0.6 0.6 4
S3 17983.5 17983.0 0.5
S 17908.5 17907.0 1.5
2 S2 17989.9 17988.7 1.2 1.4 10
S3 18158.2 18156.8 1.4
S 17964.8 17962.0 2.8
3 s2 18088.0 18085.2 2.8 2.7 20
S8 18058.3 18055.8 2.5
S 18118.4 18118.0 0.4
4 S2 18166.6 18166.2 0.4 0.4 3
S3 18000.1 17999.8 0.3
S 18089.2 18088.4 0.8
5 s2 18251.3 18250.6 0.7 0.8 6
S3 17962 17961.2 0.8
St 17951.4 17950.0 1.4
6 s2 18048.1 18046.7 1.4 1.4 11
s3 17927.6 17926.2 1.4
S 18120.6 18119.6 1.0
7 s2 17968.2 17967.2 1.0 1.0 8
S3 18010.7 18009.6 1.1
St 18076.5 18036.7 39.8
8 s2 18109.3 18078.7 30.6 36.1 272
s3 17954.6 17916.6 38.0
S 18149.4 18149.2 0.2
9 s2 18097.0 18096.8 0.2 0.2 2
S8 17977.5 17977.3 0.2

- 128 —




Al (24413

i

35 C, 5 % NaCl ¢

KeN
o

o}

)

=2

7)-10

e

=
=

A S <9 62>+ 1o & A

= Mg

<19 61>

<JE 61>

- 129 -



oF
o
I
<
30

nJ

24\

I d

oF

I
<
80

nJ

24\

I

blank

- 130 —



71 ML

)

=
=0

al H
=

A A

o
=<

-

o

)

o}. 582

(D 7]

E

Jo°
Ho
!

mg, Abstotdd, A AtEtolA(F-7]

152 22l e

A

o
aze

-

)

(o]

3
pul

=1

7}

A
Al (Volatile Corrosion Inhibitor, ©]

=
=

A A FA 2k ¥h33ste] B2 wetting agent

3]

} VCI )7}

S

g

1™, 7134 8%

o -
FeFS wx

d& HAT (W7 BBA o 2oH

0 5L ztow, o

A4 2

oFshALL,

Lo]
oF7] A 71T},

=)

=
=

Al

1l

FE A

S},

WA o] B o]ok

b

O SER

K

il

A 7HA 9

=l
=

iy

Aok <Y 6D F8A

o}o}

ol
s

= A

=

—_—

S

<

ol
o0
ol

}

F

M

HIAlL

or
<
Jilg

)
00
<+

<J¥ 63>

- 131 —



= 2
EHPgAde FoaRA EYe] YA SFEes 28, a5a4Y 234, =9EA 9
Y, TELAAL, HAY SOl 7T =3} WAAES

Phosphosilicate
(SWI11L,HALOX), Zg¥Addg7t o] At olo] A& o] #dstA]
Z3pyl WAL £89| A AR ABAF L AY b4 2

WA g

¢ FE&AH ASH 2 A, FA4EHY FUE SMA dE A
(Wetting dispersing agent)& AF-&3stH, o]#i3 #+4HA| 2+ Disper BYK 181, 182,
184, 190 5o] glow, Aol FUHA fo kg 24k 5 ks HY fAH
H7r EFA L, w A B Aol dAET w13 YA WA ol
AstE = TRl AUt

th &ZABYK 020)

2

~

ke
kol
ol
il
]
:c|>L_’,
_|>L
ofo
Qﬂ.
2
[
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_|>L
ofo
>
b~
ke
kol
_\3
N
)
P~
P‘l‘,
=)
_E
ot Y
_|>L
oo
>
b
=)
dn o P

(zh) pH =4
pH ZZA 2+ =Yoo}, TEA, DMAE(dimethylaminoethanol) 5¢] Al&7}53lH, =
59 Y FHH A=A P = A 27 EF A Jselw, A pH
75958 % .

(vp) A WA A(flash rust inhibitor)

g BAA e AAUGEE, 2GR E SOl AHEEHT, oju RIEA] ofd, A EH
' Awo] I f71AsIEEY] RARAAE EF AHESTE ol IAWA &
HE SUAZIH, @FEFAE Al 724 g Ady =g o] Ay sk blister
S JAS= 7 Ao

(vp &Y A (leveling agent)

aAe] s843% =9 APA B FHHE BAE A ARSsiH, EYddH =
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Sy Ry AR a9E 93 =94 BxgA o, oy =
2 FEAEEE FY7ME, JdEdZEE, 2 S8 E Fo] AMgET, 9
Aol Hgold, TubdzA 9 TH AT AlEa, AFolH A=Al &
Fa A, TE¢A o] "ozl

(o) &4 ZH A\ (thickner)

R4 oladel s olad Y FEWA Fol AEHW, FY A pHAF 7-10 Abo]
2 2o Fa3y, =89 Hme f8A FHo| /M & =0tk E3 =79
HES zdste] £ A Euo 580X, 4084 BE ER o] %m A%
A 2 ko] AHH Bk FEHE FAANA F= TS S

=54 YaetRE F7] FolAE Waolw ZHEC] Homg AL How

EQsA g eddo] AL gtolth e RO FHACHEZ Wo| 2o|x

FE=gd A4HT

O F4HLE FAHEBaSONS FAROR a8 FAAELMS Basid Ax
o o] Be Ae Aol Ymy wlFBI~450] Ar] 4, el P

@ F 74 34hakEBlanc Fixe, Precipitation barium sulphate) %4 4] (& i 11:Baryte)
< 78t A7e AAEEA A& 42 Barytest 2oy AA7L of

F " AI3H7] W) Baryteol| Hls] §/FEol 21 =5 FolA FHo] Aot

Wol(11i, Az, Whiting, Chalk) &2 CaCO3= A3A-& st T

o A FAERAE IAT FAERANAE Foh EZAOIANE 77
e fGA Zom, 7t4o] AA AAJEEA ol AHEHE dxolth

@ 734 erakbz<p(Precipitation Calcium Carbonate) A 413]o] &8 713t g4Hy
25 Tt JAAE gidg] ot YA mAlEtH FAES WotHt
F3 =8 FolA HHe] FHuh

® Clay(d&, ™%, China Clay, Kaolin) AE2 4t &w
AI203 - 2Si02 - 2H202] 3}t zrom ab dztglo] HA| ok lake 459
AAdE, #4458 T AHEEY

ARG AR Talo) 548 g Ae=2 L 3MgO - 45i02 - H200|H =5

rn

(.

-

o
o
fru

©® =
o] AAEAA, 2BA, Wat=s, FAEE S AH&dT
@ TFHE@EAE) THGI0De E43 Aoz JArE AL F=7F = AAG
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5 F 7P B ZHEo| Yol 4Xg FHoE HAY wulEA, =EAVA
of AH&dT

TFZE(fk# [:Diatomaceous Earth) 7+ZE(Si02 - nH20)E £33 Aoz 79
ARG AA Tl A-gH T

© 427} ¥(Silica White, Percipitated Silica) TF4FATH =& %o A& 7}ate] HA
A7l Ao =2 dAe] =717F 0.01um F S 2 1A|sle] White Carbonelgtii® &
HRT g JAALAA, £3A so= AHEH

@ ¥l Evteo]E(Bentonite) AL HES FAESE ot ARG AZAE AEsto] &
AgolA BEWIH =SS F7HMEUYEs =8 IJ3 59 SHARZ Hol
AH-&-F T

(1) WAL

(TiO2:Rutil&Anatase)ol™, 1 & ofAZ(iifi#E:Zn0), 2] EE(ZnS+BasO4), A (HY

F:Lead White, 2PbCO3 - Pbh(OH2)2)°] Al&-Ht}. =2 ALEHT}

@O 4kstE eH(Titanium Dioxide) 7Hg @ol Ab&shte #WARIE EA S o]4ts}
go)t}. oj4tslEl ek 15ty g Ho] tAsty FE3H 4k, el g §43)
2 Aol Asta HAY, 2H Yol ypg Attoltstg R AR x| w
223 Rutil Type)d oFtebAl&@(Anatase Type)o] Utk FEde A
Al203,5b203,Zn0-5 0.2 EHAEE sl E4HFo] Fa 38, WEAdo| ofF <
s X7t 9% HAEE "ot olyeAl gL wolsk( itk :Chalking)7}
ofF AlShA|RE MM T = psir

@ o}As(Eg#EZine Oxide, ZnO) A &S ZnOol™ Aol Qlo] FAFHJE A}
&t Wgo] FolAY 7t FAERCNE AHSEHT. ZAdo] A7) wEe] 4
7V7t &2 e Ze AR WhSEte =R HETh A4 Hi HFoe 2o
82 oy AE3l7] o] Ht

@ B EZ(Lithopon) AE-S ZnSet BaSO4e] EFEZA oHyExy My o o
ofASF(Edi ) BTy Atk Foll A FAN Aol A Ho] Gl bk
BitfbKFE St e gFdel |y g

@ ZslolACE Lmdhifbiigh) w2 ZnOZA 2HY, e 4bs)
2 AT WFgo] A got IuA AHEskA| e

© AM@:Lead White) 9714 &4Fd 2PbCO; - Pb(OH)22AM HAZE 74 <
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<78 64> EcIRdEN ECI0AEH DEATH [HE LI (S22 2AI12)

<O 65 H=EA 2EATHO HE ZEUTRE (S22 F 24A12

-
~

() &4 FAdA4 A AEHE
b F71A %
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F71A WA A =& dicyclohexylammonium nitrite(DICHAN), sodium benzoate, sodium
nitrite, ammonium benzoate & AH&3IoH, IRARZE FE&A F2-5d S PU
1473} =84 ol ZA] 429 KWER 728-40S AF&3lt) o9 Ao wE Wi
AE5s syl AsA 5% dst 3BT AFEFAE S dstd o, o9 =4
o & Hdes AEACRE FE57] faiA Arle] BAAES Yk

O F71A BZA} 84 B AN AN =" =4

F71A WA A e} 84 2B A mE 2L (E SIS0 T

k
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<# 51> |RIIA SEANY =S4

IEHO OE =4 1

DS
S 106 DE A oflEt= SB AB NaN02 HlD
11 80 S-70 10 5
2| 55 5 PU147 10 - - -
3| 55 5 PU71 10
41 75 - PU147 10 1 1 1
51 9 PU147 3 1 1
6 o Q1A 10% o 0%s KOHZ Z3H(ZA  JpA gral) M PUTIZ 1112 288
7 | A2 601 SBY OIEAIY 1%= ZJf 2olAlZ. PH= KOHE O/=20f0 112
Ao i)
8| 200 | KHPO, sB NaNO2 h
AR
Ph O, &ErA
200 | 10(5%) =3} 21(10%) PU147 3.47 3.47 Bll, <h=els
(e} =) (e}
< (1.5%) (1.5%) MDA
e =t
200 | 4(2%) 40(10%) PU147 2 4 2
° ° (1%) (2%) (1%)
2 4 1 =5 o=z=u
200 | 4(2% 60(30% PU147
(2%) (30%) (1%) (2%) (0.5%) M BT g
1 2 0.7 SC2A D
200 | 2(1%) 60(30%) PU147 =
(0.5%) (1%) (0.35%) SEpos
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6 B, XA
= 0/ 0/ 0/
200 (%) 2 20( 10%) PU147 6(3%) 3(1.5%) oo o
S
PH 10, BlErat
1 200 6 =2 20(100/) PU147 6 3 EH, o:lﬂi’“é’,
(3%) ” ° (3%) (1.5%) pEol o &
A, ASCO 1416
ASCO EQ, 3
200 y 2 20 PU147 6 5 o1 os
3% = 10% 3% > 5% =0,
() (10%) (3%) (2.5%) DS106
200 - 20 PU14T 6 > ASCO EQ, A!TH
(10%) (3%) (2.5%) T
200 - 40 PU14T 6 3 SoHAE 7Y
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L4 A Ot
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Ei —
kL
0

30% e

18 200
(5%)

100 % 2E H
AFE (CONTROL)

100% e

STAINOI 442,

6
OlALS
HAe oty

20
_ (3%)

#18-20
(10%)
PU147

A 20
0g

40(20%)

21 200
(25%)
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<# 53> |IIA LENY =S4 2EH0N TE =4 3

SI|4& APP 5 o
ANEY H20 | Lactic (2.5% KOH DEA SB NaN02 %"“l_ﬂl Hl D
acid 2H) -
DUL, WE, Torol o
8. TEo HMO0l OA &
10 PU 4.3 2
ANE 27 200 50 INE=] 40 - o, FINE E2 &2 0l
(5%) 147 (3%) (1%) o )
M8t A0 LIEIY . 9R A
ol <&t
<H 54 I 3N =24 DEAHNH O =4 4
NGRS H20 | K2HPO4 AB DIEA | PA e Hl D
EAAH
eRY UM, HEH 2
ANE 28 210 6 6 90 PU147 B
(23
AME 29 180 90 EW-312S 30 CONTROL
AME 30 180 6 9 90 EW-312S 30 GELLATION &AM
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<H 55> RI|H AN =24 DENM OE X4 5
NS H20 | DICHAN | SB | SN | urea | AB 2 TEA M) o E A
s GELLATION 244 (25T o]
A2 36 140 0.67 5 60 = aepe Rede =X
ol oy a2 )
AE 37 140 5 5 60 s2 GELLATION 2 A4
| ol H| =
Az 38 140 0 |10 60 == DEHI SAMET oS
Iz Eloﬂﬁl S o i) Lo,
I = =, AT
HHE. 02 OA 112 | @84 0=
A2 39 140 0 | 10 60 PU 147 22 5|M3 = coatingMZ |  SN-UREA
WEQY & (U} 2F =, | @xy A0
SaUM)
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<H 56> RIIH 2EHA =84 MU TE

S
NEY H20 | DS 106 TEA Urea | K2HPO4 [
10 10 10 40 =R
NE 40 200
(5%) (5%) (5%) (20%) stob 2ElEtel
DO AR, B
NE 41 140 60 S0l 250l REHo
2 2g0l 28
VCI MIXTURE EXCOR
3s PONDER-TYPE MU(A11),
NE 43 200 Vel 4 200

=l
2
[

=
AEd 20, ¢

rios

s

oo

— 145 —




A

@ FAA LA <}

AL ok <1H 667

719] BrrAR F71A A wE W

Ak

5 2o

ol

<8 66> #71A YA =Y IO OE LY

[ AL

S

AE o &

i

§ 4 HALOX 5703 DS 106-morpholine %2

17 415

J]

%7}

g e PU 1473} o ZA] %0 KWER 728-40-2 A5

. =

S84 TYAZ

rure]
=0

H

IZd I I e

}sdth. HALOX 5703 DS 106-morpholine th&-3}

S

oy

o

A
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N

ol
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NEs 3
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=

to ARgstl e, o

S|
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S
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<H

57> HALOX 570 30% =&

x4
AlSF ek (wt %)
SF= 62.8
28% ammonium hydroxide 7.2
Halox 570 30
pHE 8-92 EFoI0 WEHAIZ.
<H 58> DS 106-morpholine 30% =&MU X4
Al & (wt%)
SE= 62.8
28% ammonium hydroxide 7.2
MORPHOL INE 5
0S106 27
pHE 8-92 2FHSIHW LEHAIZ
© DEAA FAAN e F84 FAdA TRAL 24
AEAA o BAA A o) g7t F&A FHAAA Y 2L TFol (FE 5P ~ <&

61> 2t
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<E 59> N2XH so 2HENU Ol28 =24 2AAMME =4 1
HALOX DS106—
ANEZE SB IEAN SEAN Bl
< | 570-30% | Mo-30% <
AlZ 0 %0 30% Halox 570 3wt % ph 8, &4
47 PU147 %S
30%
= 0 45 PU147 Halox 570 3wt %, OI= Al BldH A
48 45 30% NESES2 HAE.
E=IN
AlZ 30% Halox 570 5wt %, ph 8, #8384
34 166 _ _
49 PU147 s, oM A4S
AlZ 50% Halox 570 3wt % ph 8, &84
20 180 _
50 PU147 %S
ANE 30% _
40 160 SO0l 25ttd, =40l Z20
51 PU147
4
AlZ 30% Halox 570 3wt % ph 8, &84
20 (2% | 180 _
52 ) PU147 s, To Hed 20
e Tapping A& &
49-2 PRIng AT
ANE 30%
20 180 0.3wt %
53 PU147
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<# 60> J2XHH s2 2EAH olsst +=8d RFAYMNNE X4 2

HALOX
ANEH 5T | NE=S IEH SEH a| ol
570-30%
N 100% Halox 570 10wt %, pul47
66 74 60
54 PU147 30%
= 30%
200 CONTROL
55 PU147
Halox 570 5wt %, OIZ Al
AlZ 30% =3
34 30 156 _ 23.4%, OIEt= 15%
56 IRulls]
AlZel 2
Halox 570 7.5wt %,
I ZAl 25% AtEel &4t
g, HAX TO0O HA
A2 30% =3 ~
50 166 _ NSHN SHEAEN L
57 Rulls]
ZtEE . AI2H0] ZEH
et aA2el ¥ HE0t
SIte.
Halox 570 3.wt %, OllZ=Al
AlZ 30% =3
20 70 110 B 16.5%, H240| ot
58 Rulls]
Z0OMH, HOHO I=EEHH
A2 30%
68 332
59 PU147
<H 61> LEXH s2 2 ol8s =824 BAAHAML £
HALOX morph DICHA*
AN=H ) Q&= DEA HID
< | 570-30% | oline = < BA
Halox 570 5wt %, PU147
31%, OIEt=S 19%,
A2 PU147-5 ]
44 .51 2 50 166 2 DICHABA Z0dll=l Xl &2
60 0%
201 A 1%>0.5%
MG gellationZMATH
Halox 570 5wt %, PU147
A2 30% 25%ph 8, So4d %S,
34 2 166
61 PU147 DAL #SsY
ER(E:, =24)
Q@ TEAA FAA N ME S8 FAA ZEA ] HH WA
J B

AEAA S BAA A o] &T F&4 FAAAAY A WTAELE offe <2
67> ~ <" 7003 A
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<8l 67> DEXAH 59| ghAA|

0|88 84 RAAKK YH KT 1
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<18 68> N2 S8 LFEHE 0188 =84 FALNML &
2

W=4d
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<J8 69> N2NAH S LHANE 0|88 =84 RAANMNE 2
3

H-d

<A 70> NEX S LYHME 0186 =84 SAANA &3
4

H-d

_]
o —
O F71A AA L} LZ8AA LA E&oll e 784 FA9A =

[e]
S712A A A Q1 Corfree M1, sodium benzoate®} 13EAA 2] ¥ A2l HALOX
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800M, HALOX 570& &&3te] 84 FAAAAE A=xstlon, dryotet TEA
= 74719 Corfree M19] &3iE HAsiA H7bstdth #71A BA@A <} AE2AA ¥
AL T8 WE F84 FAIA ZEA Y =AHS

2t

<#H 62> FIIH 2EHA A2XH HHHE ES0 GE =8d FAAAM
DN &4 1

Al 28%— HALOX | HALOX
Corfr HALOX
= TEA | &2 570-30 | SZP39 DEA H20 Hl 2
ee M1 800M
= L|Of % 1
CorfreeM1 5%, TEA
20 10%, AXAI2+0l OH
# 10 (1o 5 PU147 o 2 Lgl, A3t o
62 | (5%) )" 100% 2. Wad Z2ol.z
MTYPE, BLISTER &
M(GL22 Al
# 10 190 PU147 Halox 800M 5%, I
63 (5%) 30% orErel
Corf M1 1%, HALOX
6#; (127) 10 (Zf/") 164 Plgof 5%, TEA 5% (HXH
’ ’ ’ 204 TEA)
SZP 3%, S0 =24
Hol 2, H=SH
; 6 | oa| N O ZoIE. 44
> g AS, 2AHCO M
X10| %9
ADLot = £
;; (127) (Zf/") 60 P%gj 104 | 2 PH 9, AZAIZH
’ ’ ’ 24A12F A}
# 34 3 3 PU147
67 (5%) | (1.5%) 30%
Corf M1 1%, 2L
# =23 Ot sys 9, OBl 3
68 10 3 120 50% 67 3|, gellation &
A AITH
# 10 34 190 PU147
69 (5%) (5%) 30%
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<H 63> RIJIA 2N D=2XH dEAS 280 OE =84 2AAH
DM X4 2
28%—
Al HALOX
Corfree or@ | HALOX HALOX
= SB 570-30 DEA H20 Hl 1
o1 M1(CM1) L|Of 800M ) SZP391
(=] 0
(ml)
GELLATION a4,
# 6 2 4 34 60 | P14 | 94 | sonium BENZOATE
70 100% v
o] A&k
AXNES, CM12
# . , PU147 &260] ZOHEtoll
71 6(3%) 0 4 34(5%) 60 100% 96 Motk == @
ATt BT,
# PU147 HALOX 5% PU 147
72 3 166 100% 83%
# PU147 HALOX 10% PU147
73 % 821 1003 66%
<H 64 RIIAH 2&ENe D=2XH dEAS 220 OE =84 2AAH
IEHS x4
Al HALOX
Corfree | 28%232 | HALOX HALOX
=3 570-30 DEA H20 Hl 1
o1 M1(CM1) LIOH(ml) 800M % SZP391
# PU147 PH 8, GELLATION
6(3%) 34(5%) 100 60
78 100% e
# PU147 HALOX 570 5%,
34(5%) 100 66
79 100% PU147 50%
# PU147 HALOX 570 5%,
34(5%) 130 36
80 100% PU147 65%
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<H 65> RIIH ZEH A2XH SFHE ESE0 HE =8d FAHA

M =4 4

28%—
Al gt HALOX | HALOX
Corfree k2 | HALOX
= A 570-30 | SZP39 | I2EAM | H20 Bl D
M1(CM1) LIOF | 80OM
Z| Al % 1
(ml)
M1 1%-SZP
1%-570 5%-PU147
50%, 2 @LIOf
# PUT4T S
2(1%) 34 | 2(1%) | 100 T2 | 1mm Ei=e,
81 100% QT A
MO R A
g22(22)
570 5% 4 i
5%-PU147 50%,
# 10 sa(50) 0o | PUT | o | BB LM,
82 (5%) ’ 100% S AN B 2%
2L Tor
QO &
240
# 4 PUT4T7 MEE ALY,
34(5%) 100 62
83 (2%) 100% 1%82 2 A Al HOE
SH
# 0 PUT4T7
34 100 64
84 (1%) 100%
570 5% 4 i
# 4 PUT4T7
34(5%) 162 2%-PU147 81%,
85 (2%) 100% v
RAEd 2=
1%
# 10 puta7 | S
34(5% 100 N | 2 2SN 2%
86 (5%) (5%) 100% =
64
# 8 PUT4T 570 542t R
34(5%) 158
87 (4%) 100% 2%-PU147 76%
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<# 66> FIIH LEAHY J2XH SEHE EE0 GE =84 AN

28%-
Al = HALOX
Corfree or3 | HALOX
2 % 570-30 IEA H20 HIZD
M1(CM1) LIOF | 80OM
b= Al %
(ml)
8
# Pu147 570 7% Rl 4%-PU147
(4% 47(7%) | 145
88 ) 100% 72.5%
1.5 )
# 8(4 x> 230t o
(0.75 20(3%) -
89 %) S (ATH)
%)
s . PH 9, 570  3%CMi
# ' 2 Pu147 0.75% 2Rl 4%-PU147
(0.75 | (4% | 20(3%) | 170.5
9 ) ) ikl 100% 85% HEIH =00, &
' DLIOH AT 2B
/\I-}\O—|
8 570 5%2H2=Rl 4%-ACRYL
# or3 i
(4% 34(5%) 158 - 76% LUXEA A=240
o ) - I
100%
6 Ak 570 5% =Rl 4%-ACRYL
# o3 50 DEME LS
(4% 34(5%) | 100 58 |
92 ) =l HEE COHE. #91 B
100% O %5
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+84

8 A

DEHS X4 6
28%—
Al gt ’ HALOX
orm | HALOX HALOX
2 | oM | 2 570-30 DER H20 H D
LIOF | 800M SZP391
Z| Al %
(ml)
570 B2t A R
8 aH
# 4%-ACRYL 78%,
(4% 34(5%) 158 | ot3 ™ )
91 AN HA, A=A
) 100%
o ot E8
570 B%-2t A R
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16.6% DEO H=
Mol sAS 9l
Pu147 N 288 Dt =
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’ =on,
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Pul47
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100%
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96 28 14%, LAEA,
o=z
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0.75% & ==Hl
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1.5 4 115 34 PU147 80%(# 90 M&
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<O 88> |IIH LEMY DEXAH LHAH E0 HE =4
SAYH 2EHS 2E U4 18

<J8 8% RIIAH LEHML LDE4H A 20 OE =24
SAAT g

Halox 800M(ZEAHA <=&4 WA A), HALOX SZP391(¥-71A4], Strontium zinc
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CM1 5% TEA 10% PU147 30%, S== 2Al2t
HALOX 800M 5% PU147 30%, & == 0.5h
HALOX SZP391 3%, PU147 30%, &= 2h

HALOX 570 5%, PU147 30%, &= 8h

<72l 90> Halox 800M, HALOX SZP3912t Corfree M10f| CHEH 2H& A H|W
WA o] T 8o wE HgHe FHrlslgon, AdA3 CORFREE Mlo] tfa &3
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HALOX SZP391 1.5%, HALOX 570 5%, PU147
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AZ 1: HALOX 570 5%, PU147 83%, &==
19h

AZ 21 HALOX 570 10%, PU147 66%, & ==
24h

<8 92> HALOX 570 &t & SJH0l MHE PU147 AIARIS] X HEsS Hlw

# 72(HALOX 570 5%-PU 147 83%), 73(HALOX 570 5%-PU 147 83%) Al&ol w3l A
Tt A <™ DAY WeA H7HE AAsoH, Waed AldS de
Zol Hlo|A g} FRFE ol&dt oA Ito]For Ao, olo A

T < 94> o

olN

oW
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NZOl CHE =4 AIZZ1

# 72(HALOX 570 5%-PU 147 83%), 7T3(HALOX 570 10%-PU 147 83%) Al =°l thgt
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o, o] Ale]ZF(1Ale]E, 12417 <9 9509} 2}
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55°C, 95% R.H. 4.5h
[ |
50
08 40 A
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]
8 304
% 25°C, 98% R.H. 3h 25°C,98% R.H. 1.5h
- —n n
1.5h
20 1.5h
10 T T T T T T T T T T T
0 2 4 6 8 10 12

Time(hrs)

<JE 95> 25X AIO|E AIEe F7]

# 72, # 73 84 B4 ZEAC el L5 5 Alo]lZ AFAF, YT W
AL <19 96>3 2ot

<38 96> 25 A0|Z Algdo] E &4F 7Y
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# 72, # 73 &4 FAGA ZEA A dElA 255 AlolEd AI@EHrE A
HALOX 570 #=Fo]l F71Eel mwetr 5% AtolEdel tigh W7ol #4s
AL FRI3A T

F71A HAA L {714 SAA L)L vBEAA WA L] s WAy UTA
7FAa3 Ho 70A1%F olule] YFAE 2= AL EAT 4 Ao, o] F8 =
Ao 2 B4, AL L AL 59 (FE 6D~ 70> £

<H 69> SJ|H 2HA FIH Mt D2XAH SAEA sgd9

=2 240 e S§4, NEoHEL 2 834 |
S R
AN P HI D oA (=22
o hrs)

# 54 Halox 570 10%-PU147 30% 2-4

# 55 PU147 30% CONTROL 0.5

# 62 CM1 5%-TEA 10%-PU147 25% x 1

# 63 HALOX 800M 5%-PU147 28.5% [® 0.5

# 64 OM1 1%-TEA 5%-HALOX 5%-PU147 25% [© 1

# 65 SZP 3%-PU147 29% 1

# 66 CM1 1%-Halox 570 5%-PU147 30% 8

# 67 | Halox 570 5%-SZP  1.5%-PU147 25% M= 4

# 69 HALOX 80OM 5%-HALOX 5%-PU147 25% [© 1

# 72 Halox 570 5%-PU147 83% [© 15

S&T AHOI20 X
# 73 Halox 570 10%-PU147 66% L 20
Stx 0|

# 79 Halox 570 5%-PU147 50% 13

# 80 Halox 570 5%-PU147 65% [® 15

# 82 Halox 570 5%-2f2= Rl 5%-PU147 50% 3

# 83 | Halox 570 5% Z4M  2%-PU147 50% [® 15

# 84 Halox 570 5%-2f 2Rl 1%-PU147 50% [® 15

# 85 Halox 570 5%-2f2= Rl 2%-PU147 81% 25

# 87 Halox 570 5%-2f2= Rl 4%-PU147 76% [®

570 3%-CM1 0.75% &M  4%PUi47 T =20 X
# 90 _ 40
85% rDLIOF WHAHDE 28t
Halox 570 5% <Rl 4%-Ats&ot32 NSH 22, ©
# 92 A 15
50% oI NE A
Halox 570 5%-PU147 _ X
# 94 oI NE A 22
66. 4% A 022 16.6%
# 95 Halox 570 5%-22= M| 6%PU147 77% N2y 22 [© 15
SEAH 2%-570 5%-PU147 N ©
# 96 UNEN, REH L 18
52%-0F 32 14%
570 5%-CM1 0.75% 4= Ml 2%-PU147
# 97 - 18
80%(# 90 MH EA)

- 174 —




<E 70> RN LEE L S LMY DEXH YHHO S
xR ZT40 0= S&, NEEL U YHA ||

=<

M 23
ANzdH | Bl
= = = AFA | (Y42, hrs)
HS0l H2n
# 98 HALOX 750 5%-PU147 95% L= E40 US. © 100| ¢t
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50%( I = Al) HEE.
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2%-PU147 60%
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#102 | LAK 2%-5500F 10%-25 4% | AX B FRLD} x 16
AS
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# 103 X 30
1.5%Z==Hl 2%-PU147 79.5%

# 104 | ==Xl 1.8%550WF 9%-== 67% tackOl U &¢8. X 75 0l&t

# 105 # 104 1500-0I &= 60g X 75 0l&t

# 106 S50WF-CM1 28, 0= Al - x -

=M 1.8%-5500F == a4E 250t
# 107 X 47 0l &t
46%-0Il Et= 28% S & (TACKS 2Hl)
== o2 2US
Ol = Al CONTROL (01l Et S+WATER) 550WF-0il = Al Jt
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oeE

AEAA FARA L} AL AL 2 2" A A}, EF
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<E 72> [EN AT T2 HALOXAIS ZE NS =EE JI=XE
TR RS
IEA 11X 2= A 2XF AN ISES=Ip] Py
H(um) | 224 (hrs)
HALOX 430 JM
SZP 391JM 3-5%
<15 100 3-5% & -
) HALOX 550 1-3%
Acrylic HALOX 550 1-3%
emulsion HALOX 570,  HALOX
) 25-50 336 SZP 391JM HALOX 750 3-5%
primer 515LFG 1-3%
HALOX 570,  HALOX
50 0] &t 500 SZP 391JM HALOX 750 5%
515LFG 1-3%
SZP 391IM 1-3%
Alkyd HALOX 570,  HALOX
) <25 100 or HALOX 550WF | HALOX 750 3-5%
emulsion 515LFG 1-3%
% 1-3%
. . SZP 391JM 3-5%
dispersi HALOX 570,  HALOX
25 0] &t 336-500 or HALOX 550WF | HALOX 750 3-5%
on 515LFG 1-3%
1-3%
HALOX 430JM
<25 100-200 13 - HALOX 570 1-3%
2K PU -
HALOX 430JM
25 0] &t 336-500 5% SW-111 3-5% HALOX 570 1-3%
1K Epoxy
25 168-336 HALOX 750 HALOX SW-111 HALOX 550WF  1-3%
(low PH)
Halox 430JM HALOX 570,  HALOX
Epoxy < 25 336 SZP 391 1-3%
. . 1-3% 515LFG 1-3%
dispersi
HALOX 570,  HALOX
on 25 0] &t 500 O] At SZP 391 1-3% HALOX 750 5%
515LFG 1-3%
A71 71 Agd ostd ZdEH AdFA Fx9 1x WAHAZ= HALOX

430JM, SZP 391¢} HALOX 750
HALOX 750 2 &3ttt =3 w4 23 H42Y /jde #siA 550WF & A&

F}.

F271A Ak 718 A7 2 2" A0l w

S AMg3H, 23 WA A 2= SW-111, SZP 3913

=

2 g4

H X]

T’—l‘o'qu—ﬂ

A AT

/N2 HALOX 430JM(calcium phospate Al€), SZP 391(zinc phosphate A <),
SW-111(A A o1 E A D)et 550WFE & AF) 59 F7] B34 2 H2ANAA &5
< o]&ste Ads sk

© BAA WAAS Je WA D A G2 Fed RAA mPAe) 24
2 WRAG 7e A D mEA g2 584 FaolA =AY 24

o &9 (F TPKFE 84>} 2}
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<E 75 2I1H AN JIE

EIIN £ DEANHNH OE =4 FAAUN DEAMNS X4 3
NE
o IPA | OIEt2 | 570 750 | 550WF | SWi11 | &R IR H20 | HS1007 HI D
(=]
570 5%-550WF 2%—=XHE
# " 10 s 00 25 Ol Al 50%IPA SYSTEM
121 (5%) ’ 2 - mAIZE 2R S Doy
IPAS] AtER| gAY
, ==H 10%
19 32 4 8 4 100 =232 32 20 - EEI R =2 5%l =
2L AAIFHOF B
M 2AH 2% &2
# 32 4 8 4 200 __ 8 ~
252 50% SO 44 ot
123 12.5% 1.56% 3.16% 1.56% (39%) 3.16% = _
ObE A OBt
#
100 DW-608 100 CONTROL
124
#125 6(3%) 4 100 DW-608 100 -
SW111 5%-550WF %—==2
70%
# 126 40 6 10 4 140 =23 - wht AN, OsSY
AE 2/24
Filter &2 &.
4.5 _
# 127 # 125-84= : 1509 (3%) S& Xl 3%
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<H 76> 2IIA 2EA Jle HOtH € DEH GE =34 FAYAN DEHS =4 4

0= g =4 uv
NeH SZP SILANE 750 B50WF | SW111 DE A H20 Hl 2
= Al Al OFA I (ST)
0/ __ 0/ _ ) =
# 128 32 6 6 4 120 | 252 32 1 S 3% 552‘6“; Frs2 2
M2 A =
# 128-2 Acotoz 3
750 4%-5500F 2%-=25 2
# 129 32 8 4 4 120 | 25 2 32 1 60%
- E AR we
0/ __ 0/ _ 1 =
# 130 4 21 4 266 | 80 | 252 21 0.67 SZP 2% 550;)’!; s 2
# 131 6 4 4 140 A 70
SW 3%-5500F %25 1
_ 10%
# 132 80 10 6 4 20 | 25 1 80 1 sioime Las e
=HA 3%
H1B24SILANE @ A =240
s,
=HT 5%, (&3 0A
# 133 63 60 4 6 4 63 1 e
# 134 63 60 4 6 4 63 1 # 133 + AN 5% =0t
SW 3%-5500F 3% 25 2
# 60%-UV-ST2%
32 6 6 4 120 | 25 2 32 1 4 W-ST 2% E2 = A4
128-UV o5
Wek 30min(3:00)
# 128
-2
25
2-60%(3 40 120 =25 2 40 Control
/2)
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<E 77> 2O1H 2EN Jle EOtH 2 DEH0 GE =34 RAYN ZEHMS =4 5

= SZP HUEs Algt 750 550WF | SW111 | &=H DZEA H20 =t | Qe Bl
al A
o = = =T < Al (ST)
750 4%-550WF 2%-=2% 2
# 129 32 8 4 4 120 =23 2 32 1 60%
- A& X0 3B
_ SZP 2%-550WF 2%-2= 2
# 130 4 21 4 2.66 80 =23 2 21 0.67
60%
# 131 6 4 4 140 & 70
SW 3%-550WF 3%-=2Z 1
_ 10%
# 132 80 10 6 4 20 =22 1 80 1 .
Stor g WY Z2E
SEM 3%
#132+SILANE : A EHO0|
A=
SEH 5%, (AEUA
# 133 63 60 4 6 4 63 1
BH A1)
# 134 63 60 4 6 4 63 1 # 133 + SEXM 5% =It
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<H 78> FIA LENE JlEL HIOtH # DENN TOE =4 FAAN 2EHMS =4 6
UVerE R

NEY | SzZP | IE*S | 570 | 750 | 550WF | SW111 | Z==H 2EA HO | =&AL | BEA HI D

252 SW  3%-550WF 2%-3& 2
# 120-UV 48 4 6 4 | 140 1 4

3/2 70%-UV-ST2%

25 2 750 4%-5500F 2%-2& 2
# 129-Uv 32 8 | 4 4 | 120 32 1 4 _ .

3/2 60%RE HBHO0l HE (LX)

252 W 5%-3F 2 60%
# 135 32 10 4 | 120 32 2 _ i

3/2 IEYESO0 HE (LX)

252 SW 3%-5500F 1%-3S 2
# 136 38.5 2 6 4 | 100 38.5 | 4 6

3/2 50%-UV-ST2%-Z = I 3%

252 SZP 3%-550WF 1%-3& 2
#137 | 6 | 38.5 2 4| 100 38.5 | 4 6

3/2 50%-UV-ST2%-Z = I 3%

252 SW %35 2
# 139 38.5 6 4| 100 38.5 | 4 6

3/2 50%-UV-ST2%-Z = Ml 3%

SW 3%2& 2 70%UV-ST

252 2% AEH 1% AEM O
# 140 45 6 4 | 140 1 4 ]

3/2 20 X840l #ES. &

Z2el & R84 ¢35
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<& 80> FIIAH LE M Jler EIHA

ol

DR B2 2824 ¥

Ngd | SZP | Oigts | AXA [EH | HO | 24K Hl
SW 3%-570 %= 2
= 60%-UV-ST 2% ALl 0.25%,
# 143 30 0.5 120 | 22| 30 MEHEd =0l0] 22
3/2 R=d0l ¢Es. &= &
o2 8ls
SZP 3%570 1%z=Z= 2
= 60%-UV-ST 2% XMl 0.25%,
#1144 | 6 30 0.5 120 | 22| 30 MESHEH &olo] 22
3/2 o=cl sd &y, gXF @
ol gd=. &
=
_ SZP 5%-== 2 70%-UV-ST 2%
# 145 | 10 40 - 140 | 22 _
AEH HAH
3/2
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<EH 81> 2J(AH ZEMN I/ &SI & DERIN OE £84 2AN DEAIS X4 9
5500 | SW11 S| AE | g Wore | =3
NGRS 570 VS DE X water | OlEt= Hl D
F 1 A H A MGST) | A -
=3 570 2%-550WF 1%-=25 2
# 146 4 2 4 120 2 4 3 32 32 60%
3/11 GELLATION 2
=3 570 2%-SW 3%-== 2 60%
# 147 4 6 1 4 120 2 4 4.5 30 30 S& M JF EXCCESS, X
3/11 A AT
. 570 1%-SW 3%-=2= 2 60%
o
# NSM0| o5, MBS
2 6 1 0.5 4 |10 2 4 3 30 30 _
143-314 570 1w0AS DU
3/11
=
570 1%-SW 3%—=5 2 60%
=3 AX ASESH A2 5700]
# 148 2 1 4 120 2 4 3 33 33 AZcl 84 0|
3/11 W et AlEel S Al
O &
as
570 0.75%550 0.75% 232
# 149 1.5 1.5 1 4 120 2 4 3 32.5 32.5
3/11 2 60%
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<H 82> SIIAH ZE A< JIE

LA

=1}

DEHON OE =

g4 24

AH 2EHS =4 10

= b |
550W | SW11 Sa | AT | g wers | =3 Ofl E¢
ANEY | 515 SZP IE A water Hl 1
F 1 A A A M(ST) | A = -
# 14901 == M 6g ¢ =t
g sie| sAh 2HE
# 150 )
SEM 2o SNl E 8=
2 A
SZP 3%-515 3%-25 2 60%
_ =X™H SN 612 B
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7. Mock-up test
7h AEA A AE

4) WA A9 A& &
B AFolA MEe 84 FAAAA e 7138 FAAAA ] WA EHRE dotE
7] flal AR A@A] AH&E WFEA Aol 3] AL KS-D 1652 F 2 7o
293 A dx BE 23 24 WHo w2l OBLF AFe] ESS K2 H141> 23tz

A LA = 371, QSN-750)%8H]

<O 141> SN Zx HE 2N

o SHStE 2 %
=T C Si Mn P S Cu Cr Ni
1= 0.12 [0.25 ~|0.60 |0.070 ~{0.035|0.25 ~|0.30 ~ |0.65

(KS D 3542) | Olat | 0.75 ol 5t 0.150 0I5t |0.55 1.25 015t
13 0.06 | 0.47 0.39 0.089 | 0.004| 0.27 0.38 | 0.11
2 3 0.07 | 0.46 0.39 0.089 | 0.004| 0.27 0.38 | 0.11
3 3 0.06 | 0.47 0.39 0.089 | 0.004| 0.27 0.38 | 0.11
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T2 | DEOX &S AEE 2 (mg) | 2 | RFAANM ZEE AIEE 2K (mg)
St 340 314.0 S6 337480.0
S2 338281.0 S7 338761.2
S3 339638.3 S8 338967.4
S4 339711.7 S9 337 566.7
S5 340 281.8 S10 338673.4
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<E 97> 8285 Algol AISEl Algmo| 2AH ZEF B3 |

o IEGIR %S 4= 5 SHZ B

= ANEE 23 (mg) | AIEE 2H (mg) (mg) (mg)
S 340 314.0 339881.3 432.7
S2 338 281.0 337963.3 317.7

S3 339 638.3 339 109.9 528.4 431.5
S4 339711.7 339276.4 435.3
S5 340 281.8 339838.5 443.3

<E 98> &28E Alglol AIEEl AlgTe| A |ZEF B3} |l

o DES 4= 5 SHZH D

- ANEE 2N (ng) | AIEE 2H (mg) (mg) (mg)
6 337 480.0 337 467.2 12.8
S7 338 761.2 338747.2 14.0

S8 338 967.4 338 954.0 13.4 13.5
S9 337 566.7 337 552.2 14.5
S10 338 673.4 338 660.4 13.0

8000
5284
2353 4433
317.7
128 140 134 145 13.0
| | | .

52

<

53

145>
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WA g Algde] 100 pm ~ 600 ym of FAZ FE84 F
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SC1 (0 pm) SC2 (100 pm) SC3 (130 pm)

SC4 (150 pm) SC5 (400 pm) SC6 (600 pm)

B 47> g3 BF A A 48417 3 Aot

SC1 (0 pm) SC2 (100 pm) SC3 (130 pm)

SC4 (150 pm) SC5 (400 pm) SC6 (600 pm)

OB 148> H BF AIY A 72417+ 3 At
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SC1 (0 pm) SC2 (100 pm) SC3 (130 pm)

SC4 (150 pm) SC5 (400 um) SC6 (600 pm)

<O 149> G5 B2 Al IY 6AIZH F A

SC1 (0 pm) SC2 (100 pm) SC3 (130 pm)

SC4 (150 pm) SC5 (400 pm) SC6 (600 pm)

<IE 150> Y5 22 Al Y 168AI12H 3 Zn}
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SC1 (0 pm) SC2 (100 pm) SC3 (130 pm)

SC4 (150 pm) SC5 (400 um) SC6 (600 pm)

<IE 151> g5 BT AE Y 102412+ 3 A
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g
<29 152>+ AYgTrdusE S48t Tt P02 ANFA= Adstus dS53

o 40% 4 BEAE A &St

X

Zrjme] AZdelHE waAY Wy d@ T llmm, 9% Fw
13mm, =A< F L=3m, H=3m, =29} vlA Alo]o] /45 L=1.4m, H=0.84m,
A4e ommeld o8 Azdolgg Edz A A@A] Ade <2y
153>3 2t}

m}u: d
[
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<2l 153> AR AL
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AQ1 Ao AXEHA oW, AlFrdue]
o] AL, <a¥ 154>9F o] trx
HHEA slo] Al gA] Rl A=

3 % WA= FALE

F47e o7 F

O

AEAE AR BTy 3 7
=

A&l s= WeRe 52 A=
%Oﬂ A =28 AHe =& e d
= il 2A FPANAR (T4, F

Holo] wel thE), 599 A

<E 154> AlEA 22

A& A IHT-J Q. <9 1655029 15703 Zo] 10% °of dFE =
O]F dFY 1Ao7 WMy Fo], (1Y 15703 o] AlFA o] B

AES ‘6‘}9&4.

<8l 155> A4 =M (10% Nacl)
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H HF 25 AR (10% Nacl)
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2. ARA EA
QETERESIERY
AXE AFA Y FAAdAA A Aoll, HAE Zoll g B4

NEE CE 993} 2

<E 99> AHAOIM MFE =2 T2

ag RS ES = AE
St LH = = S0ty =
2 L= Bkt SRS
S3 Bl =A3=
4 LH = = SRS
S5 Weaz =ord=

(7bH) SEM &4
AHAE = ABE <Y 163><2P 1677 7o] SEM E4L E3)
Ao




D14 . 4mm

<E 164> HF2HIE ol = ®F AR, SEM ARl (X 80)

<38 165> WFHIE Setd= AMF, AZl, SEM AFEl (X 80)
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<38 166> A eH= AF ALZI, SEM AREl (X 80)

<8 167> LHEXE SN = AF| ALEl, SEM ALEl (x 80)
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N

73
%71, EMAX, Horiba)®& Bl & o] @8t m]A|x2 9

133 = AdAL <19 168>2 SEM(Scanning Electron Microscope, FAHA 213 1

, S-3000H, Hitachi) 4]} EDS(Energy Dispersive Spectrometer, oA E4F &
AE B8-S AAsEAT

<&l 168> SEM [S-3000H / HITACHI / =]t EDS [EMAX / HORIBA / &&]

7 298 vAEY 4R BaASE olde} 2ot
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Spectrum processing :
Processing option : All elements analyzed (Normalised)

Number of iterations = 3

Standard :
C CaCO3 1-Jun-1999 12:.00 AM
] Si02  1-Jun-1999 12:00 AM
Si Si02  1-Jun-1999 12:.00 AM
Cr Cr  1-Jun-1999 12:.00 AM
Mn Mn  1-Jun-1999 12:.00 AM
Fe Fe  1-Jun-1999 12:.00 AM
Element Weight% Atomic%
CcK 7.93 19.07
oK 2543 45.88
Si K 115 118
Cr K 0.48 0.27
Mn K 0.65 0.34
Fe K 64.36 33.27
Totals 100.00
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Spectrum processing :
Peak possibly omitted : 3.700 keV
Processing option : All elements analyzed (Normalised)

Number of iterations = 5

Standard :
C CaCO3  1-Jun-1999 12:.00 AM
] Si02  1-Jun-1999 12:00 AM
Al Al203  1-Jun-1999 12:00 AM
Si Si02  1-Jun-1999 12:00 AM
Fe Fe  1-Jun-1999 12:00 AM
Element Weight% Atomic%
CK 44.04 60.26
O K 31.30 3215
Al K 0.32 0.20
Si K 0.81 0.48
Fe K 23.52 6.92
Totals 100.00
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Spectrum processing :

No peaks omitted

Processing option : All elements analyzed (Normalised)
Number of iterations = 2

Standard :

] Si02  1-Jun-1999 12:00 AM

Si Si02  1-Jun-1999 12:00 AM

Ca Wollastonite  1-Jun-1999 12:00 AM

Fe Fe  1-Jun-1999 12:.00 AM

Element Weight% Atomic%
O K 25.79 54.57
Si K 0.62 0.74
Ca K 0.29 0.25
Fe K 73.30 4443
Totals 100.00
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Spectrum processing :
Peak possibly omitted : 2.320 keV

Processing option : All elements analyzed (Normalised)

Number of iterations = 5
Standard :

C CaCO3 1-Jun-1999 12:00 AM
O  Si02 1-Jun-1999 12:00 AM
Na  Albite  1-Jun-1999 12:00 AM
Mg  MgO 1-Jun-1999 12:00 AM
Al Al203  1-Jun-1999 12:00 AM
Si Si02  1-Jun-1999 12:00 AM

K MAD-10 Feldspar  1-Jun-1999 12:00 AM
Ca Wollastonite  1-Jun-1999 12:00 AM

Ti Ti  1-Jun-1999 12:00 AM

Mn Mn  1-Jun-1999 12:00 AM

Fe Fe 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK 20.21 37.69
O K 28.96 40.55
Na K 0.67 0.66
Mg K 0.30 0.28
Al K 0.23 0.19
Si K 1.28 1.02
K K 0.58 0.33
Ca K 0.30 0.17
Ti K 0.85 0.40
Mn K 193 0.78
Fe K 44.69 17.93
Totals 100.00
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Spectrum processing :

Peak possibly omitted : 1.260 keV

Processing option : All elements analyzed (Normalised)
Number of iterations = 2

Standard :

C CaCO3  1-Jun-1999 12:00 AM

o Si02  1-Jun-1999 12:00 AM

Si Si02  1-Jun-1999 12:00 AM

Ca Wollastonite  1-Jun-1999 12:00 AM
Ti Ti  1-Jun-1999 12:00 AM

Mn Mn  1-Jun-1999 12:00 AM

Fe Fe 1-Jun-1999 12:00 AM

Mo Mo 1-Jun-1999 12:00 AM

Element Weight% Atomic%
CK -49.77 -904.81
O K 42.27 576.88
Si K 1.57 12.23
Ca K 0.58 3.16
Ti K 3.65 16.64
Mn K 131 5.19
Fe K 99.27 388.15
Mo L 113 2.56
Totals 100.00
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(W) XRD A1g 24 (X-A 3 2H)

<19 169>e] XRD (DMAX 2500, Rigaku) #H|E o]&3st] AFH3E o E4& 3
PlATE 10 ~ 70 ° o] HAA B 4° o 52 40 kV/ 100 mA o =HS
Z M3

<38l 169> XRD A|&~7| (DMAX 2500, Rigaku)

A1
&

<
o
W)
A

e

AA A A= <™ 17003 2.

<38 170> XRD 24 XN Zxut
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FE/55E XRD AR 24 A3 <Od 173" 17553 2o

Relative Intensity

500

400

300

200

100

<= 171> XRD EA ZIHUYRH| oFN =)

I ! I ! I ! I ' I
A y-FeOOH
O : Fe:0.
- O : a-FeQOH -

10 20 30

Diffraction angle 20

<& 172> XRD 24 Z3HHFRHA Ectdx)
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<O 173> XRD 24 ZIHLHSHIEH oFn )

<OE 174> XRD 24 HAINHSHIE 2ok k)
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<E 100> AlEAl LIS &= GlO[E | (0fe 12/ 159, B9l %)

A2+ 1281 | 128152 | 1812 | 13152 | 281 | 23152 | 331¢
(2014) (2014) (2015) (2015) (2015) (2015) (2015)

Q& 12:22:00 41.4 73.4 30.9 37 59 83 51
& 1:22:00 44 .2 72.3 36.2 35.9 61 83 57
@& 2:22:00 56.9 75.9 447 42 64 85 56
& 3:22:00 56.5 83 54.9 54.6 73 85 63
A 4:22:00 63. 1 87.7 65.8 69.9 73 83 68
@& 5:22:00 58.6 93.8 73.8 81.9 78 81 67
™ 6:22:00 60.7 97.9 81.4 87.2 79 82 63
@™ 7:22:00 62.6 100.3 86 90.8 82 87 60
@& 8:22:00 64.2 101.4 89.3 92.8 82 87 64
& 9:22:00 67.3 101.5 95.8 95.5 79 82 7
& 10:22:00 68.9 101.5 96.5 95.8 69 72 58
@& 11:22:00 65.2 101.8 93.6 9r7.2 56 63 44
= 12:22:00 66.6 102.2 93.3 97.8 43 56 42
2= 1:22:00 67.1 102.4 94 101 34 45 44

= 2:22:00 65.7 91 90.6 102.4 32 40 46

< 3:22:00 66 90.5 92.6 102.1 30 38 41
= 4:22:00 67 87.6 92.2 101.8 30 37 42
= 5:22:00 58.2 87.5 94.2 101.8 32 39 45
= 6:22:00 40 78.8 93.6 101.7 30 44 52
= 7:22:00 34.2 66.5 7.2 101.3 37 46 47
2= 8:22:00 32.5 56.9 42 101.3 42 53 53
2= 9:22:00 28.9 53.8 37.8 100.9 44 53 52
2= 10:22:00 26.7 46 31.7 100.3 45 48 54
= 11:22:00 23.1 447 29.8 80.6 54 52 56
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KE 101> Al8A| W=

&= GOl I (g 12/ 152, BH9l: %)

ALZHCH 3152 431 43154 58 1< 52 15¢ 61
(2015) (2015) (2015) (2015) (2015) (2015)
@& 12:22:00 44 91 9.8 90.7 84.8 88.4
&8 1:22:00 58 91 98.2 91.8 82.5 90.4
@™ 2:22:00 57 91 98.7 93.8 82.5 91.9
@™ 3:22:00 69 92 97.5 95.3 83.4 93.1
2™ 4:22:00 67 92 98.8 96.5 84.3 94.7
2™ 5:22:00 66 92 99.8 97.6 84.6 95.8
@™ 6:22:00 71 92 100.5 99.7 85.6 97.3
@™ 7:22:00 73 92 100.7 99.1 86.3 96.9
™ 8:22:00 70 87 9r7.2 71.3 80.7 62.5
2™ 9:22:00 59 80 91.1 52.3 2.1 42.8
@& 10:22:00 47 75 73 42.6 .7 34.6
@& 11:22:00 35 68 61.7 34.4 58.7 29.1
= 12:22:00 30 63 49.6 29.6 50.8 27.6
2= 1:22:00 22 56 35.1 27.9 48.8 24.7
= 2:22:00 16 49 27.2 24.7 45.4 25.8
2= 3:22:00 14 47 21.4 22.5 47.5 26.3
= 4:22:00 17 50 20.3 23.3 55.3 25.5
2= 5:22:00 17 50 28.4 28.8 62.3 27.1
2= 6:22:00 15 53 46.3 40.2 68.8 39.1
= 7:22:00 18 55 61.2 52.3 7.7 45.8
2= 8:22:00 18 58 741 65.2 80.9 57
= 9:22:00 22 54 84.6 76.1 85.4 69
= 10:22:00 26 55 90.6 80.7 88 75.2
< 11:22:00 33 57 93.5 83.7 90.4 82.8
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<E 102> AgA W - 2|F 25 o[ | (& 12/ 158, B2l C)

A2t 1281y 128152 121y 12152 2E1Y
(2014) (2014) (2015) (2015) (2015)
02910 8.4(LIB) | 2.3(L8) | 6. 1(W8) | -0.7(H2) | -10.1(LH%)
/8.2(AR) | /-2.7(AR) | /-6.4(AF) | /-0.8(2AL) | /-10.6(AR)
1:29:01 7.3/6.9 -3/-3.8 | -7.1/-7.3 | -0.9/-1.1 | -10.7/-11.3
2:29:01 7/6.8 -4.3/-5.4 | -8/-8.3 | -1.1/-1.2 | -11.4/-11.8
3:29:01 74/7.2 | -5.1/-6.1 | -8.4/-8.4 | -1.3/-1.3 | -11.8/-12.4
4:29:01 6.1/5.5 -6/-6.5 -9/-9 ~1.4/-1/6 | -12.2/-12.8
5:29:01 48/42 | -5.9/-5.9 | -9.5/-9.6 | -1.6/-1.6 | -12.9/-13.2
6:29:01 3.3/2.9 | -5.6/-5.8 | -10.1/-9.9 | -1.7/-1.7 | -13.2/-13.5
7:29:01 2.1/1.4 -6/-6.4 | -10.8/-11.2 | -1.7/-1.8 | -13.5/-13.8
8:29:01 1.6/1.8 | -6.1/-6.2 | —11.4/-11.1| -1.3/-0.9 | -12.4/-12.1
9:29:01 1.6/1.6 5/-3.8 | -8.8/-8.7 | -0.2/0.8 | -7.8/-7.8
10:29:01 2/2.6 -3.1/-1.4 | -5.4/-6.4 | 1.7/4.5 -2.6/-3
11:29:01 1/0.5 -1.2/0.6 | -4.3/-4.5 | 3.7/6.2 0.5/1.2
12:29:01 0.5/0.3 0.5/2.7 | -1.4/-0.1 | 6.4/10.1 5.2/7.3
13:29:01 3/5 1.5/2.6 0.2/3.4 | 10.1/17.9 7.8/14
14:29:01 1/2.1 2.1/4.1 0.8/6.4 | 11.4/20.7 | 6.4/16.1
15:29:01 1.8/4 3.6/5 -0.4/4.8 | 10.3/16.4 | 6.6/19.3
16:29:01 1/1.4 3.7/4 -1.9/0.4 | 9.3/11.2 5.3/12
17:29:01 -0.6/-1.2 | 2.9/2.9 | -3.8/-4.2 6/5.9 2.5/4.4
18:29:01 -2.1/-2.6 | 1.9/1.8 | -5.9/-6.7 2.1/1 ~1/-1.8
19:29:01 -3.1/-3/5 1.3/1 ~7.4/-8.4 0/-0.7 -3.6/-4.5
20:29:01 -4.3/-4.9 | 0.8/0.7 | -8.4/-9.3 | -0.9/-1.2 | -5.5/-6.2
21:29:01 -5.1/-5.5 | 0.4/0.3 | -10.1/-10.9 | -2.1/-2.5 | -6.9/-7.5
22:29:01 -5.6/-5.9 | 0.2/0.2 | -11.2/-11.5 | -3.3/-3.7 -8/-8.6
23:29:01 6.2/-6.5 | 0.5/0.6 | -12.2/-13 | -4/-4.4 -9/-9.5
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<E 103> AIEA o - 25 2= Hlo|E I (& 12/ 158, EHi: °C)

A2 28152 3g1Y | 3815 4812 48152
(2015) (2015) (2015) (2015) (2015)
viogigr | STCHR) LR | B.3(UR) | 11.8(UR) | 6.2(L)
/-6.2(212) | /1.1(2A8) | /-4(2AR) | /11.7(22) | /6.3(21%)
1:29:01 -6.4/-6.7 | 1.6/1.7 | -4.3/-4.9 | 11.7/11.7 | 6.2/6
2:29:01 -6.5/-6.2 | 1.3/1.5 | -5.1/-5.6 | 11.6/11.7 | 6.1/5.8
3:29:01 -4.8/-4.2 | 1.7/1.9 | -5.6/-6.2 | 11.6/11.5 | 5.7/4.9
4:29:01 -3.3/-3 | 1.5/1.4 | 6.2/-6.6 | 11.5/11.5 | 5.3/4.6
5:29:01 -2.8/-2.6 | 0.9/0.7 | -6.5/-7 | 11.5/11.5 | 5/4.6
6:29:01 -3.4/-4.1 | 0.7/0.5 | -6.9/-7.4 | 11.4/11.4 | 5.1/5
7:29:01 -4.5/-5.3 | 0.5/0.7 | -5.9/-5.5 | 11.4/11.6 | 5.7/6
8:29:01 -4.3/-4.1 | 0.8/1.1 | -1.3/-0.8 | 11.4/11.4 | 6.6/7.3
9:29:01 -1.1/-0.1 | 0.9/1.1 | 3.1/3.7 | 11/10.5 | 7.9/9.5
10:29:01 2.9/4.7 2.5/4 8.5/8.8 | 10.2/9.8 | 10.7/12.4
11:29:01 7.6/9.6 | 5.1/6.2 | 11.8/11.7 | 10.4/11.7 | 13.4/14.4
12:29:01 12.9/15.4 | 7.9/8.8 | 14.1/17.1 | 11/11.4 | 16.9/19.2
13:29:01 15.3/20.9 | 8.1/12.5 | 15.4/20.8 | 11.9/13.3 | 20.4/22.1
14:29:01 14.3/20.2 | 9.3/11.4 | 16.1/25.3 | 14.2/21.7 | 22.6/25.1
15:29:01 13.8/19.2 | 8/10.2 | 15.3/20.4 | 17.5/28 | 23.9/27.5
16:29:01 12.9/15.1 | 7.2/9.6 | 13.9/18.6 | 19.5/29.4 | 24.3/26.7
17:29:01 10.9/11.9 | 6/6.2 | 12.4/14.1 | 19.2/19.9 | 22.8/21.7
18:29:01 8.7/8.9 4/3.6 10/9.8 17/16.8 | 19.7/17.1
19:29:01 6/5.9 2.6/2.2 | 6.5/5.7 | 14.8/13.2 | 15.6/12.4
20:29:01 5.9/6.8 | 1.4/0.9 4/3.2 | 13.1/12.2 | 12.2/9.8
21:29:01 7.9/8 0.2/-0.5 | 1.5/0.5 | 12.1/11.5 | 9.7/8
22:29:01 8.1/7.8 | -0.4/-0.7 | -0.3/-1.3 | 11.3/10.9 | 7.6/6.4
23:29:01 7.7/7.4 | -1.9/-2.5 | -2/-3 10.3/10 | 6.3/5.7
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<E 104> AIEA W - 2/F 2k H|ofEf Il (ofd 12/ 15, el °C)

212 2152 212
M o e e
0:29:01 14.8(LH=) 20.4(LH =) 13.1(LH)
/14.3(21%) /19.9(21%) REEED
1:29:01 13.6/12.7 20.1/20.6 12.2/11.4
2:29:01 12.6/11.9 20/20.1 11.4/10.7
3:29:01 11.8/11.2 19.9/19.8 10.8/10.3
4:29:01 11.1/10.7 19.6/19.3 10.6/10.4
5:29:01 10.6/10.3 19.2/18.7 10.4/10.6
6:29:01 10.4/10.9 19/18.3 12/13.2
7:29:01 12.4/13.8 18.9/19.5 15.4/18
8:29:01 15.8/18.4 19.8/22.4 20.4/23.7
9:29:01 19.5/23.1 21.4/21.7 24.9/28.5
10:29:01 24.6/27.6 21.9/22.1 28.5/31.2
11:29:01 28.9/29.8 23.9/26.6 31.2/33.7
12:29:01 31.9/32.7 25.9/27 33.2/35.2
13:29:01 34.1/34.9 27/28.3 34.5/36.8
14:29:01 35.5/39.1 2r.7/27 34.8/38.3
15:29:01 35.9/41.4 27.4/26 34.6/41.1
16:29:01 35.8/39.7 26.4/24.3 34.6/41.9
17:29:01 34.7/36.7 24.9/22 .4 33.7/40.3
18:29:01 32.1/30.6 23.3/21.2 31.3/32.4
19:29:01 28.4/24.9 21.5/19.4 28/25.9
20:29:01 24.3/21.4 19.7/18.1 24.5/21.9
21:29:01 21.1/18.6 18.1/16.8 21.1/19
22:29:01 18.7/17.6 16.7/15.7 18.5/16.7
23:29:01 17.1/16.6 15.5/15.1 16.8/15.5
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HM3E EHE AT7NI L MBS

EEREEE I P DS EE
U] AMREE F 9T dEZH
AA F2143, 5%/10% NaCl HAAE, d2t F2FF5AE 5) 8 449 SA4e
B35t HESta ool EAFEE /NSt () dicyclohexylammonium, sodium
benzoate, sodium nitrite, ammonium benzoate 52.E TFAE F71A WA} &
A Z22 588" PU 14D 484 dFA] FA(KWER 728-40) 5 o2 FAH 484
A 43F, () 5 Soll el §sl=rt 22 n&AA WA SHALOX 57074
DS 106-morpholine) &4 =HZ&8AC H7Ig 16, (i) F71A HH A HCorfree

M1, sodium benzoate) A&EAA WAHAE &3 39F, (v) F714 HAAL 7E
HA7HAE £ 4959 AZ g2 BAAAAZ 94 24=HAT. oo g 4%
ANRE Faf 7P W0l FEgk FU1A A 2 AUV E8F 659 &
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A 4 AFAE Jte) FAH BB
O vl=e) A%, 2+ 5 SR FE3 Y47 mFol box girdert Lo #
R g2 =0 e A% 1 URE VEA 54 FES Hol sln
B0 wE mdAw p45g FE Ve 9ugEd T2 JIAGEY
FAFE Ay e wE A FAuE £ tid &S ot <& 113
I o] AAIE v Ut
<E 113> 2228 =32 MY
Scenar ios Costs
A709 grade 50 steel with shop—applied | 7% premium for shop applied primer,
zic primer and two field topcoats. Full | $1.61/ft> for 2 field top coats,
removal and repaint every 20 years. $6.60/ft? for each repainting.
A709 grade 50W weathering steel, ) )
] o 4% premium for weathering steel,
maintenance painting at selected areas » ) o
L $3.70/ft° for maintenance painting.
beginning year 10.
A709 grade 50W weathering steel, full ) )
) 4% premium for weathering steel, $
blast and paint at vyear 15 and » )
6.60/ft° for repaint.
thereafter.
) ) 7% premium for shop prime, $1.61/ft2
A709 grade 50 with shop primer, ) »
o ) ) for 2 field top coats, $3.70/ft° for
periodic maintenance, and full repaint ) o »
maintenance painting, %6.60/ft for
at 30 years. )
full repaint.
A709 rade 50 with sho applied
) g ) ) P ?p ) 15% premium for metalizing, $3.70/ft?
metalized coating, maintenance painting ] ] »
) for maintenance paint, $6.60/ft° for
at 30 vyears, repaint at 50 years and )
repaint.
thereafter.
A709 grade 50N weahtering steel,
properly detailed with maintenance | 4% premium for weathering steel,
painting in corrosive ares every 20| $3.70/ft? for maintenance painting.
years.
A ATE v=e B YE FEA WELAG 1T D FEF WISAEAGS =
2o D g3t o o] TAHe L WEI 2 F wEH 2P} A 1HE2
B AAALL A&AQA AFHA o thy A}S wgdd Aog¥® B o
TE 2R FEF WYL gF A& A7E B, FF, T F=F )
547 9 olF MW wFel U FH vl 2ol I F g Ao Am
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Internal Corrosion | &J| ot&t™ 24! 2|2 Oloh, LHR 24
Technologist HO T2 2LHY ZE s
o ZEY 22 Ty FEL 8N 24
PCIM Technician R, _  —
HIIE 80| |8 nd Il us
Pipeline
Industry
(IOl = 2felAte) ) PCIM 2 Q1= HIOIZ2tel AIAEN st 2
PCIM Technologist _ - -
Z24 2] ZTZ O] A el W=
Senior Internal | &J| 3IstA f4 2|9 2AMSH 0|5H,
Corrosion|UR 24 M % UWR R4 2248 2
Technologist ANAEO AIE X2 23 J=u=s
Chemical Treatment o o -
oo SO St A BA 25 Yl 1=
Specialist
g &8 &Hg2 8 g = UEFE &
Corrosion Specialist o -
= A& U=
Specialty Internal Corrosion | LI 24 REY 22| T2 )
Program Specialist A - FS - EHIF Y 22 U=
(82 Z20H)
M aterr i a |
Selection/Design| 24 230 AIECH= ME A8 xR
Specialist
Protective Coating | s & XAH, 2& & 242 =H <
Specialist mi=;

— 297 —







2ed

AA, 2) 71813 FEAAA A, 3) G AdFA FAHA 7eAF

] A

=

A &2 A

718 A AA NG oA 7] s F2

o

<
=0

]

H

5)

K

A

=]

AA A

JJo

3l

Atk F&

<
T

<}
=

T

L/\ggi

A
4y

71 A8 HEEAH.

7A
o

7 2.

o
1=

=0

QAgY=ojor T AP

AL
;OO

K

JJjo

ok
QF

D 3A el H

1of) 4% 2}

(e}
-
1t

CEERE

E A

2) #A st ep?

I Zo] i

]
=

JJo

o

oju

ol

3 A4 7]

B/

7

i
jze]

wjr

-

o

B/

~

;01_

e
oo

K

mK

Earth-based Corrosion

Rare

0947-5117),

and Corrosion(ISSN:
Inhibitors(ISBN: 978-0-85709-347-9), Corrosion Science(ISSN: 0010-938X)

Materials

oAM=

=
o

W

K

&9 712 d77 29

& g, Fudl= ols}

- 299 -






10.

11.

12.

13.

14.

15.

=

A, “EIAEY Jlewd TRAA iz @7, AR AT,
2000

AYE, 8w, A, 2, “FER WSAY dud sedddE =AK1/2)7
Sk 723813 2] 14(3), 2002, pp.89-98

AYE, 8w, A, 28, “FER UWSAY dusd sedddE =AH22)”
St 723813 2] 14(4), 2002, pp.92-98

P. Albrecht and A. H. Naeemi, “Performance of Weathering Steel in Bridges” ,

NCHRP report 272, 1984

Technical Advisory 5140.22, “Uncoated Weathering Steel in Structures” ,
Federal Highway Administration, 1989

ojgwl, WA S, “FmwFe] =il o] mE ojFrIHlE AHATT, FAVE
3|X1 Al6%, pp.121-151

K. Isamu, M. Kazuyuki, K. Fmimaru, “f§ZMDI=~IL x> 7+ > ZAFEHD 72
DM BEVESI & Z DFIH Bl —iit s 4 > 7 FEE R L 2 A REMHMNT [ 744 7
VI A S EAZ xS 5 El—", JFE Ho#i 5, pp.31-37

Y. Fujii, M. Tanaka, H. Kihira, K. Matsuoka, “Corrosion risk management
methods to realize long-term durability of weathering steel bridges” , Nippon
Steel Technical Report 91, 2008, pp.58-63

V. Krivy, “Design of corrosion allowances on structures from weathering
steel” , Procedia Engineering 40, 2012, pp.235-240

JR. Davis, “The Effects and Economic Impact of Corrosion” , ASM
International, 2003

A, “wEuEY 54 HE&ERAY, mRarAstE ) 7(D, 2008,
pp.16-19

A.J. Sedriks, “Corrosion of Stainless Steel, 2” , 1996

J.S. Halliday and W. Hirst, “The fretting corrosion of mild steel” , Proceedings
of the Royal Society of London. Series A. Mathematical and Physical Sciences
236(1206), 1956, pp.411-425

K. Sieradzki and R. C. Newman, “Stress-corrosion cracking” , Journal of
Physics and Chemistry of Solids 48(11), 1987, pp.1101-1113

G. S. Frankel, “Pitting corrosion of metals a review of the critical factors”
Journal of the Electrochemical Society 145(6), 1998, pp.2186-2198

- 301 —



16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

N. J. Laycock, J. Stewart, R. C. Newman, “The initiation of crevice corrosion
in stainless steels” , Corrosion Science 39(10), pp.1791-1809

H&H, AAT, “olTES A BmE JAFAFAO 54 B A7, tiF
=5 A 583 A 3909), 2001, pp.1050-1057

27, “Alffe olFw% HEFeo FASA”,
2014, pp.55-62

P. Pedeferri, “Cathodic protection and cathodic prevention” , Construction and
Building Materials 10(5), 1996, pp.391-402

J. Morgan, “Cathodic Protection” , 1987

W. von Baeckmann, W. Schwenk, W. Prinz, “Handbook of Cathodic Corrosion
Protection” , 1997

o, “FrA (B WIFAZA (vt nFe] AAA8 w4374 S
A7, WFEFFE] A 47(6), 1999, pp.83—87

a3, “141 FA7A ] st g TIAAAE A #H3 FAH £4° d=AT
T3 15(2), 2003, pp.147-157

2l 9%, “S847IM 728 1AEA 3 SFA/FER W44 w
& Ago gstod”, d=77x38E3]# 102), 1998, pp.49-57

P. Albercht, “Corrosion control of weathering steel bridges” , Corrosion Forms
and Control for Infrastructures 1137, pp.108-125

A, “FEF wigol AHEEHE WA 4 B2 927 Fd nx= 4
F, i@ AIsrs] =235 A 32(1), 2008, pp.13-20

) T Al WA 2 O ARAFASAHET AT
3 =3 16(4), 2004, pp.415-423

M. Yamashita, “The long term growth of the protective rust layer formed on

e

27 - Hatsla A 32(4),

P
QL'
i‘l
l'Ll

ox d
rO
=
1o
45 o 5

weathering steel by atmospheric corrosion during a quarter of a century”
Corrosion Science 36(2), 1994, pp.283-299

H. E. Townsend and J. C. Zoccola, “Eight-year atmospheric corrosion
performance of weathering steel in industrial, rural, and marine environments”,
Atmospheric Corrosion of Metals, ASTM STP 767, 133982, pp.45-59

Q.C. Zhang, “Corrosion behavior of weathering steel in marine atmosphere”
Materials Chemistry and Physics 77(2), 2003, pp.603-608

D. Knotkova and J. Vickova, “Atmospheric corrosion of bolted lap joints made
of weathering steel” , ASTM Special Technical Publication, 1239, pp.114-136

- 302 —



32

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

K. Asami and M. Kikuchi, “In-depth distribution of rusts on a plain carbon

steel and weathering steels exposed to coastal-industrial atmosphere for 17

years” , Corrosion Science 45(11), 2003, pp.2671-2688

T. Kamimura, “Composition and protective ability of rust layer formed on

weathering steel exposed to various environments” , Corrosion Science 48(9),

2006, pp.2799-2812

A, “HEAZe 5T 543 WA Hrtel B3 A7, =3I

ekl AALskei =&, 2004

tted, =GH, A1y, “FEF WFAE 4 uFFe 2Hd g2AY Wi F
=3 16(4), pp.2391-2400, 2015

Wed4e A7 dr] =2 Algel o3k WA dHt,

£

ST

2014 AR FAL 22=FA (BE, A=, 71AAND, ddddx153]

Preferred practices for steel bridge design, fabrication, and erection: Texas
Department of Transportation, 2015

Florida Department of Transportation, “Implementation of Requirements for
use of Uncoated Weathering Steel and Coating Systems for Steel Bridges” ,
2012

[llinois Department of Transportation, “Standard Specifications for Road and
Bridge Construction” , 2012

Federal Highway Administration, “Steel Bridge Design Handbook: Corrosion
Protection of Steel Bridges” , 2012

AXNAA T 7exFEY, “KATS 7|€R A", 2012

P. Albrecht, SK. Soburn, F.M. Wattar, G. Tinklengerg, P. Gallagher,
“Guidelines for the use of weathering steel in bridges” , Transportation
Research Board, NCHRP report 314, 1989

B. McDad, D. Laffrey, M. Damman, R. Medlock, “Performance of weathering
steel in TxDOT bridges” , Texas Department of Transportation, 2000

P. Albrecht and T.T. Hall, “Atmospheric corrosion resistance of structural
steels” , Journal of Materials in Civil Engineering 15(1), 2003, pp.2-24

J. McConnell, HW. Shenton III, D.R. Mertz, D. Kaur, “National review on use
and performance of uncoated weathering steel highway bridges” , Journal of
Bridge Engineering 19(5), 2014, 04014009

- 303 —



47.

48.

49.

American Iron and Steel Institute, “Performance of weathering steel in
highway bridges-a third phase report” , 1995
Federal Highway Administration, “Environmentally acceptable materials for the

corrosion protection of steel bridges” , 1997

AT, RS, AYY, FAEE] T FE ETE AL AT F8A) @
£ 2% 349 RS W} - L HFAYG”, FIRAPAEA 86), 2009,

pp.238-242

- 304 —



