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v 34 Edol AFAE R E& rust removing, coating effect 5] AP o2ZN BA
P3t7] g agol A’
re By ZAAAY EAH g 54 H A7 &
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2.1 Manufacturing process

AU A YL B3t 24 bottleE 7]FoR2 M FTFo] wt(%)7t HEE  Acid
(HCl, H3PO,) 28~45wt(%)9} Water 45~62wt(%)2] 33S Zr7 WslA|7]HA] Table
1.3 Zo] EXA7 3% sampleS A &Gt £¢ TEA(triethanolamine) & 174 #
wt(%)2 H7ts Aelo) A gelation agentd] Carbopol® 9345 1wt(%) Hl€Z Hu
8wt(%)7+A Z7t, £48 ¥ A Homomixer(HM-200, Young Ji Hana)2 ¢ 2,000rpm$)
52 kA itk 1z @RFE corrosion inhibitorg! polyvinyl pyrrolidone€ 1wt(%)
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&2 A 8wt(%)7hx] FU3tHAA &Y HomomixerZ 5000rpme £E2 22 @yt
A A gel compoundE A 284t <iul A @A} corrosion inhibitorE gelation agent2}t
F Aol blendingAl ©h3e 71ZUA EE GEE Ao BFHoZN uHRPFE 2¢
A= B, gelationAl 71+ Fig. 19 Az 33 L =&3A9¢.

Table 1. Blending ration of gel composition
(Unit : wt%)

Components e Gelation . Corrosion
Divisons PO Acids agent Dispersant Inhibitor™ Water
Sample 1 28/35 1 1 8 62/55
Sample 2 28/35 2 1 7 62/55
Sample 3 28/35 3 1 6 62/55
Sample 4 28/35 4 1 5 62/55
Sample 5 28/35 5 1 4 62/55
Sample 6 28/35 6 1 3 62/55
Sample 7 28/35 7 1 2 62/55
Sample 8 28/35 8 1 1 62/55

" Acids : commercial hydrochloric acid(37%), commercial phosphoric acid(85%)
** Corrosion inhibitor(polyvinyl pyrrolidone) : Sigma Chemical Co., molecular weight 360,000

Acids

[4— Dispersant(TEA)
A 4

Ist Blending Rug-iiecmoving 'gype
e] Compounds

l¢— Corrosion Inhibitor
v (Polyvinyl Pyrrolidone)

2nd Blending

Fig. 1 Schematic diagram of gelation process

Hydrochloric Acid
Phosphoric Acid

A

Gelation Agent

Carbopol*934

2.2 pH test

pH test¥ Cyberscan 510 pH meter(Eutech Instruments)E o] &3l 7]F ol ¢
calibration$ HEHF A8 EFHd| FHste LA FAH3 AdAHE pHES
AstARth. 2 B3+ HCI based gel pH 1138, HsPOs based gel& pH 1.29 &
Z}z} GERU AT
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2.3 Viscosity test

AT AL Z 3o wE AREE A4 o2 Viscometer(Brookfield DV-II+)&
o]-§3t 60rpme = 241t Ax AFAFT F FAHSATD. Gel compoundd] HE=E &3
& A3 acidg Hdl §F Bwt(%)E H7FAldl= HClI 2 HiPOs 25 1000cP ©] 39
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AME 548 JeER o, acidd §Fg A FaAA 2 &3] Bwt(%)7t HH
gelation agent &3 6~8wt(%) HHAA 10,000cP ol4e AT EAL Yl
53] HCI9 7% gelation agent &% 6wt(%)E 7IHoz Hx7t 43 F7Hsle A
S 9% F ATt
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Fig. 2 Viscosity of gel compounds as gelation agent concentration

2.4 Rust removing test

A% acid based gel compound®] =AA FHE A7) 945 BE& Al H(Iron)
€ 5cmx5cm 2712 HeEFE =290 gel compound® brushingstfch 42 Wi %
24Hrol A3 3tR & W distilled water2 A A8 & Zoom Stereo Microscope(FUA Y,
OSM-1)& A&3to] x608& 2 brushing A& 2 morphologyE #E3AY. Ad4d
AEA FE5EHAA BZE rust7t AAHT 55 29 color’t #FEHE HE 8¢
& & AArh

(a) before treatment

{b) after treatment
Fig. 3 Morphology of rust removing effects in iron((left : HCI, right : H3PO4)
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3.8 2

oAz o] FL£ERH rust removing E coating effect EHE UEE F e
acid® Y E8Z gel compoundE A Z3to] gelation A&, pH Al¥, viscosity Ald %
rust removing test 59 71ZAEE FAT Ay e 2E AES EE2Y F U
o},

1) dulA¥8-& E3] hydrochloric acid @ phosphoric acid®] 3% W3ld w& gelation

ANE8E 83 A acid9 water?) blending % 90wt(%), corrosion inhibitor &

2 1~5wt(%)ol A 2] gelation 2710l A At
2) Az9 sampled 7122 =& A A3 acid & 28wt(%), gelation agent &

F 6~8wt(%) HYoA nHEE EAL Yetdg wetM acidE gel typel 2 A
te] &4 T EX¥ A AN ZAE FAAd wE BAY P g3 E

Z 3]
& F A

3) 7% =399 rust removing E7#E 5HE A7, gel compoundE brushingd ¥
4 EUY rust7t AAEHE RE FAE F AdRed, water§ AHE3to 8]
A # o] 7}strt
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