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A Study on the Properties of the Heavy Duty Rust-Converting
Agent used in the Potential Hazard Areas of Fire & Explosion
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ABSTRACT

This study was concerned with the development of a heavy duty rust-converting agent, the
function of which is to form metal complex coatings, containing vinyl halide-acrylic terpolymer
emulsion, defoamer, emulsifying agent, glass flakes, chelating agent such as gallotannic acid,
gallic acid, and pyrogallic acid, and other additives. ‘

The resulted emulson products(Sample No.1~No.5) were characterized through test either in
the forms of emulsions, which include Viscosity, Peneration rate, Acidity and Film drying rate
test, or in the forms of coated layer on rusty steel substrates by FT-IR, which include
hardness, gloss, salt spray, adhesion and flame retardant test.

The test results are as follows; Peneration rate(0.1 ~0.4 mm/min), Soild content(70%), Acidity
(pH 1.8~2.0), Specific gravity(1.30~1.35), Film drying rate(108min, RH 40% ; 150min, RH 80%),
Gloss(83~92, incident angle 60°; 88~97, incident angle 85°), Pencil hardness(4H~5H), Adhesion
(100/100), Salt spray test(>720Hr), LOI(%) value(38%), Vertical buming test(UL 94-v-1). Ac-
cording to the various performance of specimens show above, the evaluation of the availability
of this heavy duty rust-converting agent can be concluded that all the samples(No.1~No.5)
are capable of being used in the field of chemical plant and in the hazard areas of fire and
explosion potential. It was observed that the properties of sample No. 2, especially gloss and
hardness, were much better than that of the other samples.
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GDT(SW PAHE) 40gS &4t 449 3%
Holl wbSIHAIAZ Poly-X(FW PARE) 20g&

DOW FAX 2A1(Dow Chemical, USA)E 3.0g
7tate BAE o7ldl HEAdE awWA 23 B
oZ 9% Coalescent agent® Ethylene glycol
butyl etherg 80ge 7&tth A& Aerosil-
300(Degussa AG, Germany)< 13 EAIZXAE
o Ax 2 gWA xALPoz 05% 1.0%,
15%, 2.0%, 25%9] T2 Z4z} 7hshe] mukst
Z UAA H7IAZ Glass flake RCF-140A
(Japan GlassAb 30g< 7l&tn o7]d =9 +
A AHESZ Vinyl halide-acrylic terpolymer
emulsion(Zeneca USA)"® 700g& 7}8ted 143t
B¢ gAH BAAIZY ol A& 1000ge] EA
Ldo] F wi7x] HO0E H7Iste] Ao &4
tt& A& No.1~No. 5(Aerosil 5=W3} 0.
5%~25%)2 A ZEWNSY Tk FIHA
& WA =4 qBHFHZE LA

Table 1 Suggested formulation for the preparations of

the heavy duty rust-converting agents

(unit: g)
Composition
Substance Sample | Sample | Sample | Sample | Sample
Nol | No2 | No.3 | Nod | No
Vinyl halide-acrylic
700 (70%
terpolymer emulsion (%)
Poly-X 20 (2%)
Poly-GDT 40 (4%)
Dow FAX 2Al 3 (0.3%)
Ethylene Glycol
viene Byeo 8 (08%)
Butyl Ether
Glass flake
30 (3%)
RCF-140A ’
SAN NOPOCO NXZ 1 (0.1%)
Aerosil-30 5 10 15 20 5
crosil-
o 05% | (1L0%) | (15%) | 20%) | ©@5%)
HO 193 188 183 1718 173
(19.3%) | (18.8%) | (18.3%) | (178%) | (17.3%)
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o4 %= AAUFHY 2m/sec FESEAA
T3
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Table 3 pH values for the resulted products

Sample No
pH test

o o

1 2 3 4 5

pH 18 1.8 20 20 20
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Fig. 3 Viscosity-Thickness curve at 20°C plotted as a
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CHCI-CHCCly group®”' 3} Fe~Gallic acid com-
plex, Fe-Pyrrogallic acid complex, Fe-Gallo-
tannic acid complex®l| 23 peak2 AJzteich

1220cm™e] 738 peak: acrylated] T F o]
Qe C-O-C group® Stretching vibrationol 2]
8 Ao 2 assignment T FYGB7,

1308cm™ 83 1365em 522 2709 peak
+ CHC! group®] C-H Bending modeol 23t
Zo]™ 1430cm™ #29) peakE CHz=CH group
9] CH, Bending modecl 9% Aoz 2zZtz
assignment & 4 JQTPB7,

1740cm™ $-29] 7§ peak: acrylate®] C=
O Stretching vibrationo] 9% AoZ 2863
em’”, 2028cm™ 18l3 2062em'E 2 F7H~
H) 22 78 peakSS C-H groupd] ©& Stret-
ching vibration2 & ZtZ} assignment & 4 3l
ey

3345cm ™ 8-29] broadd peakE Yoz
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¥ = OH groupdl 9% Aoz zHzt
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o
2
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Fig.6 FT-IR spectrum obtained from the coated layer
on the rusty steel substrate (KBr disk)
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Table 4 The IR-Spectral data and their assignment for
the coated layers

Wavenumber N
1 Assignment

(em ™)

604 C-Cl Stretching vibration

650 "

762 Peak due to CHCHCl— CH2CCl> group
and Fe-Tannic, Fe-Gallic, Fe-Pyrogal-
lic acid complex

1049 "

1220 C-0-C Stretching vibration

1308 CH Deformation (CHCI group)

1365 ”

1430 CHz Deformation

1670 (%2}

1740 C=0 Stretching vibration (ester)

2864 C-H Stretching vibration

2928 "

2962 "

3345 Peak due to -OH group

7)o deel Aol e Ro= 60" YA
Fe A Yo = 83~929 Felx HYoln 85°
AALZE FEAEL 8~979 FExg eI
t}. £3] No.1~No.39 AlZE2 dnt T4
E59 vz 4F3] =2 & e Ao b
3 A& No. 4%} No.5= 60° YAMZrAI el A 83
¥ 83 183 85" YARFAIEolA 937 839
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o e EHOR MZd g Hler
Heldh
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o] ¥9e] glo] YWt=Ro) H|d AP =2
AEE JeRgen gt F4 painto] T
sl A= JET 53] A& No. .29
Al® No.39 A$7t 289 ¢ & 5HY B=E
e e o] R Glass flake® FHZ 79
g FPoz Aot
’i}a*]ﬂe_ A& No.1~No.5 =5 100/100

o] ¥ FaAE UeRAch
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Table 5 Gloss(%) test results for the coated layers

S e

. ample No 1 9 3 4 5

Incident angle
60° 92 92 91 83 &3

85 97 | 97 | 97 | 93 | 88

Table 6 Hardness for the coated layers

Sample N
aweel y 2 1 3| a | s
Hardness test

Hardness 4H | G5H 5H S5H 4H

olt}, Al& No.1~A]& No.5 E5F T20A)7ko] At
o FHAEAS YEAEd oA Hitd
Glass flake?] =9hy YEF/de] Hudd
(Fig.5 #&x2)ell W& dFe Frdaiaxe} 3
PR R dojAed BE d59 AddAan
B0 o8 A% LAY Fo] murg® o
EAo] 23 23 =HE utg g wE Ao
2 Azt

Table 7 Salt spray test results for the coated layer

Sample No
Salt spray test

Time (Hr) > 720> 720 | > 720 | > 720 | > 720

1 2 3 4 5
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