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Organic solvents 982 3 A AHA:= 7HHAE, AFHEE, A77F AF
TY U SFEH AEE BE NAFEH 2L tdE AEH T AHEEHZ ok 28
U gt f718AE FHELE F F18A4A3 AHAY BE A7) LHEA uE
AAY A, TAHAY VOC(Volatile Organic Compound)”?t 3= e #ut olvg} uj
AEHNE, 22 371, 84 € 22 984, A A8 28 5 od % 2EY Xy
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o 98'?o g A high performance cleaning, waxing, coating effect, biodegradable
o] 715A4E YEE geli cleaning compound& A 23 FAld, /WdAEe]
FHAE S Aostd dnt 2 AP Lo L3 nA Ak ol F gel Hefo ¥
A AA 2 £%9) wat polishing, waxing, coating, cleaning, sealing agent
absorbent 5o FHASHA AMEHT on ) dRdLg WAy YRR ZYA,
AARE, 37, 2E, A4F 2 AAdHu & AHA Fo] Y HuE L Q)
Th? old] B AFeAe wEAN P AALIAY 5o DAY, PHEE RopdA
AAdF3AG A E AAAEH T JA¢E HAHY F YEE &5 L gt
g} 3% 9 solvent? 4F 2] gelation agent®] mixingg& E§ g W3l wE 3o
geldl &7 EA4E Yelie 7154 gel compoundE A &8t pH test, viscosity test
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Polymer gel®l 3§ FAL solvent ¥ %7} polvmer networke & &4FE 31 polymer
chain®] solvationol] 93] fajdollA uF4oi o/gk®l F, polymer networkol
solvent£ 02 Zits= A4 3dA T4E& T8t HFTAHLE Fig. 13 2L A9 A
A doFitt HEEst Z718el Wt scattering intensitys A} A A Ho,
o2 HWEEI FAYSFE scattering intensityE E7HEE EAE e o] geld
swelling & shrinking© 2 Atel 938 do71h” watA gel swelling clustert
of JAH EAF7t Zaxe dadFez o] 7testth. £33 gel swellingS ©)&
3%, 7Y, pH, ionic strength, hydrophilicity 5o 2% 3o 28 43 AA2
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213} light sensitive gel, thermo-sensitive gel, solvent sensitive gel, ion and pH
sensitive gel, electric field sensitive gel 5 thtd Hefo] gele @A sHA @t

%

Fig. 1 Schematic illustration of gel swelling process
3.4 %

3.1 Manufacturing process and gelation properties

Turpentine oil, NMP(N-Methyl-2-Pyrrolidone), d-Limonene 339 solventdl
gelation agent2 ] Aerosil 200, Aerosil R972, Benton 38 ¥ Carbopol 934& mixing &}
o ¥ ®ste] wE HAHe gelation 54 S nEEAC AXFTAHLS Fig. 29 o)
solvent 89~98wt(%)& 1¢ bottledl F<I3til, gelation agents ZLEA BAAI7]7]
3l EAAIZA4 TEA(triethanolamine) & LA HF 1wt(%)2 H7MAIA stirrerg o] &3t
T3} Gelation agent® 1wt(%) A 2.2 &3 & 1~10wt(%)7hR] WA 71HA F
d&tar, vigdlol w2l Homomixer(HM-20D, Young Ji Hana)® ¢F 3,000~3500 rpm

o =2 I
Organic Solvent Dispersant Gelation Agent I
Turpentine oil + TEA Aerosil 200, Aerosil R972
NMP, d-Limonene Bentone 38, Carbopol 934

| |
'

Mixing
(Homomixer)

v
Gel Products
(Cleaning, Waxing, Coating)

Fig. 2 Schematic diagram of gelation process
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Table 1.3 o] Aerosil 200 2 Aerosil R972= A solvent 5ol ¥+g3tg o0,
I % Aerosil 2000 7}E $43% gelation EAS JEU AT} 28y Bentone 38&
Turpentine oill] 5+ ¥+2-359 28, Carbopol 934 gel3t H A @&kt

Table 1. Gelation of gel compounds

Aerosil 200 i Aerosil R972 ‘ Bentone 3 Carbopol 934
T|N|D|T|N|D|T|N|{D|T|N|D

S-1 O O O O O O O x X X x X
S-2 O O O O O O O X X X X X
S-3 @) O O O O ) 0 x x x x X
S-4 O O O O @] O O X X X X X
S-5 o O O O O @] O x X x X x
S-6 O O O O O O O % x X X x
S-7 @] O O O 0 O O X X X x x
S-8 o] 0 0 0 0 o] 0 x x x x x
S-9 9] 0 o) 0 0 0 9 x x x x X
S-10| © 0 0 o | o | O | O x x x x X

) T : Turpentine oil, N : NMP, D : d-Limonene
O ! Formation of gels, x ! No formation of gels

3.2 pH test

pH metere Cyberscan 510 pH meter(Eutech instruments)& o] &3l 7]F Ao 9
3 FHEZE F AEF ANay BEA AHA F2oA 2ENY A AAHE
pH &< ZR39th Gelation ¥ 2] organic solventdl the pHE A% A3 1
Ae o 54~682 F4 HA YA E JEIHoZN {FUEAY HF YA A
o i fAdS e Ao BEHAUY

Table 2. pH average of gel compounds

Raw Material 1! Aerosil 200 Aerosil R972 Bentone 38

Turpentine oil 6.6 : 6.1 6.3 6.4
NMP 6.4 6.4 6.4 6.8
d-Limonene 54 : 58 | 58 5.6
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3.3 Viscosity test

3= 2398

gt A3 solvent™ Turpentine oil, gelation agentt Aerosil 2000)

dJerigien, o 3

[s]

Ve Rt 22y NMP# d-Limonene®] solventel]l th&ted Bentone 38-&
%ol Ax=ggS
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7t 4 B4
4 gelation agent % 5~7wt(%) BN FHT HE F5&
2AEYE
248 + ded, 7 gelation agentel]l o
# of 3t A o,
1 . 10000 - »
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|4 senonezs” mooy | 4 Bononss
. —
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‘E * 2000 ., *
Af¥;.rAAA1lVAZ QL’;.:I’AAAA
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¢) d-Limonene

Fig. 3 Viscosity of gel compounds based on several solvents

3.4 Volatility test

HMZE gel compounds 7 ZAAIL oM A F7) o ‘335{} FEE Mgz
weslzl o HL 545 AdEdch fU18H 9523 333 HHo A=
gelation® gel compound #EF 3% & 7V7 Sgo 2 AFE R, 30T &EZANA
10min 7+A 2% [Hr&or A7F ®H3lo] W weight loss® & A3,

A48 & {718 A7 gelationd 4§ #7184 @59 ASET AA Fr|ge] 9
ol W& weight losst & 20~60%71% #ass Ag AT F ARt F7184)
F2E NMP2 weight loss7F 74 & A vebwt o, d-Limonene, Turpentine oil &
© 2 weight loss7t F718te A& 2d,
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Fig. 4 Weight loss profile of samples as time changes
4. 48 &

ol4# Zo] HuAd F YWt 852 48 cleaning, coating, waxing 59 4
€ JYElE organic solventE tidez 3 V|FA gel compoundsE Al ZEsHH
gelation A1 g, pH g, = € LAY A¥S 3 23 g5y 2& B &5
5 Aot
1) Turpentine oil, NMP, d-Limonene®] organic solventoll 4%¢] gelation agent® #H

7Y3te] gelationAl 2] 23 Aerosil 200, Aerosil R972%}0] 3% solventol] EF u+-&-3}

How, &3] Aerosil 20001 713 S48 gelation 5A4& YEUUC EF pHE

54~68%2 F4 W FAHE Jetgo A A g Fde e Rez

#EH A
2) AlZ8 gel compounds®] HEE A ZI solventT turpentine oil, gelation

agent Aerosil 2009] A% Ao AL JYelUAY. 3§ gelation agentE& 5~

SWHOAE 2% H/MANAE n¥3e Vel dozn A 39 59 g g

AEo R 2 AHol Lolstu, HFA &7 A& Fol A& Kr1EAY K=

g 2388 F# Jvx Az g
3) Gelation agent A& fFFo w2 |24 3T EAHE FE vayd A
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