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Abstract — Using four components - nonionic surfactants, water, hydrocarbon oil and an alcohol as cosurfactant, 12 types of
cleaning agents were prepared, and their physical properties such as surface tension, viscosity, electroconductivity and phase
stability were measured. As the formulated cleaning agents have low surface tensions(3fy6e2dni) and low viscdiges
(1.6-7.2 c.p.), they are satisfied with the general physical properties of water-in-0il(W/O) microemulsions for their industrial
use. They showed a tendency that their temperature range for stable one-phase microemulsion decreased in accordance with the
increase of alcohol/surfactant(A/S) ratio in the formulations. However, the temperature range of one-phase microemulsion was
much more affected by hydrophilic lipapic balance(HLB) value of the nonionic surfactant which increased its temperature
range and it increased in accordance with the higher HLB value in the formulations. And the maximum content of water which
can keep stable one-phase W/O microemulsion was measured at each sample. In addition, their temperature range for stable
one-phase microemulsion was also measured. It was confirmed that the selection of surfactant type was very important for for-
mulating a cleaning agent, since the W/O microemulsion system with the nonionic surfactant of the lower HLB value showed
better cleaning efficacy that of the higher HLB value for abietic acid as a soil, which was used for preparing a rosx-type flu
In the formulated cleaning agents with the increase of A/S ratio in the formulations, however, there was no significant differ-
ence in cleaning efficacy. It was investigated that the differences of their cleaning efficacy was affected by the cleange of th

TTo whom correspondence should be addressed.
E-mail: mgeneli@dreamwiz.com

769



770 ol - XY - 015 -

Rl il

)l - oA - e

condition of temperature and sonicating frequency as important factors in the industrial cleaning. That is, the higher, their
cleaning temperature and the lower, their sonicating frequency, the more increased, their cleaning efficacy. Furthermore, using
optical instruments like UV/Visable Spectrophotometer and FT-IR Spectrometer, their cleaning efficacy for abietic acid was
measured. The removal of soil from the contaminated rinse water was measured by gravity separation method in the rinse bath.
As a result, the cleaning agent system having the nonionic surfactant of HLB value 6.4 showed over 85% water-oil separation
efficacy at over 28C. Therefore, it was demonstrated in this work that the formulating cleaning agents were very effective for
cleaning and economical in the possible introduction of water recycling system.

Keywords: Nonionic Surfactant, Cosurfactant(W/O) Microemulsion, Cleaning Efficacy, Water-Oil Separation
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Table 1. Physical Properties of LAE Series Surfactants

Characteristics Unit Nonionic surfactant Analysis method

Appearance 50 Clear Liquid Clear Liquid Clear Liquid Visual inspection

Color APHA 10 5 5 ASTM D 1209

OH value mgKOH/g 196 169.7 135.2 ASTM D 4252-89

Degree of EO addition mol 2.09 3.10 5.02 Supplier's document

Clouding point °C 50.75 60.5 7175 ISO 1065

Free PEG wt.% 0.09 0.05 0.36 ISO 2268-1972

pH - 6.9 6.9 6.8 ISO 4316

HLB - 6.4 8.3 10.6 Supplier’s document
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Composition(wt%) Nonionic Surfactant 18.2 17.5 16.7 154

Paraffin oil 68.2 65.8 62.5 57.7

Water 45 4.4 4.2 3.8
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Table 3. Physical properties of W/O microemulsion systems
Surface tension Viscosity(cP) Electronic conductivity Phase stability
Lot number pH
(dyne/cm) 25°C 40°C 60°C (psfcm) RIT 40°C ci
N-1 30.7 7.26 431 215 7.6 04 S S S
N-2 305 7.11 3.77 1.74 7.4 0.4 S S S
N-3 30.6 6.54 3.70 181 7.2 0.5 S S S
N-4 30.8 6.29 2.89 194 7.0 0.5 S S S
N-5 30.6 5.37 3.10 1.66 7.3 0.7 S S S
N-6 30.6 5.33 3.42 1.8 75 0.8 S S S
N-7 30.8 5.25 3.38 1.84 7.6 0.9 S S S
N-8 30.7 5.27 3.45 1.87 7.6 1 S S S
N-9 311 4.64 3.09 1.75 7.0 0.5 S S S
N-10 311 4.87 3.47 1.85 7.3 0.6 S S S
N-11 311 4.82 3.13 1.76 75 0.8 S S S
N-12 311 4.36 291 191 75 0.9 S S S
¥ R/T: Room Temperature, C/I: Cyclic Incubator, S: Stable
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Fig. 2. Comparison of temperature range of one-phase microemulsion

with different HLB value.
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ing agents and 97 vol.% of distilled water).
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Fig. 14. Comparison of COD removal from the contaminated rinse
water(the mixtures of 10 vol.% of 3 wt.% abietic acid in clean
ing agents and 90 vol.% of distilled water).

o ZYxe) Yol FFPoE SH AL AR A7 o] dofX] = AFAe] CODAAEL AAEY] AGAE Shaot e A=
= 202 e, o]5le SR oR A5 Eile Ao o v 0}04 EE LA mlg & g s-e vERon &xo =
=4 A T 4 o, ol9) 7o FERw o] f-at MHE 3 7t} A S AEH e AA ago] FUksle 8t RS B
7t i AdsiA A8 "Ho1E 278 &) o]8E 4= 9l o, %ﬁl 60°Col A= N-67F N-10 &5 95% ©]’32] COD AlAES
Bk d2de] 0dE FEUF 10 F-9 %Y A9, N-10S B &%
3-7. 2 AZOM 2HE R frT&Ed 28 14 90% ©]49] &S COD AA&S B2}, N-62 25°Ce} 40°C
B Ao dgad oz Azd 099 dAade] QgL 1A ANA 20% o]5F] & COD A AES Hol w2 FEEAd-E 97
2 Elsl] 3t BHo=m a3k S]] A3-S Fasin) A Jer= Hds QG Ee] Frxdoe] HAds 801E 4 9t 4
43 AES HLBY ko] Agl] & 8] 98-8 A5t fls) £ 07 H|o]& AHEAA 2] H (cloud point)o]de] £=248 F
A, AHEAA 9] HLB Fo] 8.381 N-69F HLB ko] 6.41 N-109 & Z|5le] vlo] AHEAGA Y Eeld 5449 vl43 d A (dehydration)
R @8- ] =4317] fJste] dnt =54 A AAE 25 2 FEglogA] FEEET) olFoR|E ZS &l Bk, AFE v
2 AsiY 5 ¥ e® abietic acid} 3 FAwT gE A ol AHEdA 2] HLB 7ol el 8% iy 2= 24 2 2
A N-67} N-108 SFol 4z} 3 59% @ 10 79wy £33 o e Fw AU 223 218 #E1E 4 AT}
22 gl wE o]E 25°C, 40°C, 60°CY &% ZANA F5EF FAARGA & Z=A APGAY 7S & 3 B shus, Al B
S FsiH o, 8T F B39 CODE &4t AlA 88 o] HhAslaL, Hl A7 vlgo] ol %‘:‘rE Holr}. Fig. 18> ¢uty
2 AXKIATHFig. 13, 14)5714 299 AN a8y SF5e 4 ol Z=A ARgAIL] AP Al2=EE YeR 9lor, eza] 2
A AzZAF FABA SRA717] H8iA, =248 fse] A8 = AL vo] AREHA L] &4 AAE o]gdt odEH &L
ez AF 72 | 721 A1ZT}. xR o7 FEg AF|A, membrangd] o] 83 55T AR 2A H]
d2o] 9AE F=rt 35H% A%, HE APAE sl 2 TH Ao "L AEH o7 A Aoz Hge] whAEE
CLEANING PRE-RINSING RINSING DRYING
B '
HEAT WIND
DRYING
CLEANER R ATER ] VAgc'?UM
(100%)

SOIL &
CLEANER

WATER
RECYCLING

SOIL &
CLEANER

(OVER 97%)

(OIL/WATER
SEPERATION SYSTEM)

Fig. 15. Typical Schemetic system of a semi-aquoeus cleaning.

sletzsl X404 XN65 20044 122

DRYING

WATER
RECOVERY
BY

ION EXCHANGE
OR
ADSORPTION



W/O MicroemulsiondldAle]l &4 2 A4 7} 777

& HasFemA AAH 280 7Fseirt
44 =

Polyoxyethylene alkyl ethdl ¥lo] AHEA, &, ©@alri 24,
dFE e ARA AEFolM 1259 28

).

o

9] e o] 548 Kol water-in-0il(W/O) microemulsich 2Lu+3)
A& w3199t} Polyoxyethylene alkyl ethdr 2] o] AT ZA
A, &, §35i 0Y 099 3R Al2EHY B AUSARAS &
F-2A) 2] BDGE 47+ A48, AIS ratice 37MA1A £ A3 9y
9] microemulsio® EAI5H= &% F90] 7HAslgl o], o]AL 3R
AREGA 7T 7 Aole AAE VAR Bt Al2Fd e
o2 ZAg3y] ot AAFog: ﬁnu%w%zau HLB 7kol| me}
= U, HLB %%
o] Y2 ddAko] microemulsiorEA) %QO] Faw N =RcS ﬁGL_E_ W
FA. 2|3 A7) 2= 29 S 57
Aol FAIFE 24 A HEE 2981 PJJ%, }ﬁL 2%454 D‘r
W
H

2 0
m{n

F

A i) e of

ﬂ 74—E L}E} } 178A49) =2 &2 571 A2 45, 42T HLB

values: 7141 vlo] 2 A @A e) Aeo] Tadhs & o AT oF
]

o=z fluxd] F44EL] abietic aci& A1-g3l2, A 588 =431
2 A3, vo]2 AMEAA L HLB 3ol He5E w2 A 388
HedFo], W/O microemulsiof] 732 v]e]-2 A|HE/IA 2] M o] uj
Fa3hs EA 4 T 23y A/S] BIVE ST mE A1
HEO] Aol WTRE AFS Holx| Tt BgE Al slofA
8% MR 84E gl A 2% Hele) 239 SR W
slof] W MARFEES SHN A, 257F =575 28I 251
FRgrt eSS 22 AR ES HoF AT &5 UV Visable
Spectrophotometéf FT-IR Spectrometé} -2 -27]7] 5 o] &3]

o

Y2 oo da A7 58 2Ha. o] A5, T vhal
Fgos 2R A9urh ARA0] Ao E 20w Vet
Y, olZe FPHOR A i wRedel 33 Andn

& ¢ Jlen, o9 e ALY o] &3 AR E Hrke mie Y
s AP E ke ek & %ﬂ o]&d 4 vt APFe] Faz
A8 e dE e ;51 5 &, HLB %ke] 6.4 ¥]o]2- 7]
£ A8 systend] 7 5°C o] Follx] 85% 0174 =& AA
BEE B, AAHR Aol 7%&@1 BT A o2 2w W/
O microemulsiord| A 2] Az AofA], Y B&, b2 2= el
9] ©dde] microemulsion, 78] fEe] G848 Atsle] 44
g A AL 2L AzrF Pasitiy AokEc) T8 SAARA 2 2
A ARA 7 2 G Foll shve, 357t ol BAskaL, Al A

A
8%k A3}, 30.5-31.1 dyne/ci w2 R 3, 1.6-7.2 c.p.

2] Hlg-o] Bol &

i
ol
2
Z
juch
>
Y
2
X
o
=
i,
3
i
%
(2
s
Ei

g

A &4 HAE o8 L9ET BS IAHLE £ ’\1711.
J

membrang-g] o] &gt F-5E-8] GA2A H|wA A g ALA-S
&40 7 A TEAZICHE, o) AFS HA Al 4 2
ZF AI.

B A agAay

oM FEHE BPBWIE A BAE A

Ao R FPHYLH, A FYol =35 & AW D A

zﬂ_q %}H ol ,\1]7@/& YL:U]—O]] 01
A71=dTAEH(RRC AIE)AA %

© ® N o O

10.
11.

12.

13.

14.

15.

16.

17.
18.

.Rosen, M. J.

OO &
B =28 A AU 344

Axom by,

. Row, K. H., Choi, D. K. and Lee, Y. XChemical Industry and Tech-

nology 10, 328(1992).
“Surfactant and Interfacial Phenomena,” John Wiley
and Sons, New York(1989).

. Swisher, R. D.: “Surfactant Biodegradation, Marcel Dekker, New York

(1985).

. Myers, D.: “Surfactant Science and Technology,’ VCH Publisher Inc,

New York(1988).

. Eiji, N. and Kozo, K.: U. S. Patent, 5,958,298(1999).
. Junji, K. and Eiji, N.: U. S. Patent, 5,954,891(1999).

Kozo, K.: U. S. Patent 5,853,489(1998).
Kozo, K. and Atsushi, T.: U. S. Patent, 5,725,679(1998).

. Shin, M. C., Lee, H. Y. and Bae, J. B. Korean Ind. Eng. Cherl,

825(2000).

Bae, J. H. and Shin, M. Clean Technologys, 1(1999).

Raney, K. H., Benton, W. J. and Miller, C. A.: Colloid Interface
Sci., 117, 282(1987).

Mori, F.,, Lim, J. C., Raney, O. G, Elsik C. M. and Miller C. @al-
loids and Surface<l0, 323(1989)

Mori, F., Lim, J. C. and Miller, C. AProg. Colloid Polym. Sci82,
114(1990).

Raney, K. H. and Benson H.:Am. Oil Chem. Soy, 722(1990).
Miller, C. A. and Raney K. HColloid Suf. A74, 169(1993).

Go, H. G., Park, B. D. and Lim, J. G.:Korean Ind. Eng. Chepni1,
679(2000).

Go, H. G.: M.S. Thesis, Dongguk Univ., Chemical Engineering(1999).
Park, B. D, Lee, M. J., Han, J. W,, Lee, J.K,, Lee, D.K,, Han, S. W.,
Park, S.W., Lee, H. Y. and Bae, J. HWAHAK KONGHAK 40,
106(2002).

HWAHAK KONGHAK Vol. 40, No. 6, December, 2002



	W/O Microemulsion 세정제의 물성 및 세정성 평가
	이명진†·한지원·이호열·한상원*·배재흠**·박병덕
	(주)네오팜 *한국화학시험연구원 **수원대학교 화학공학과 (2002년 4월 16일 접수,

	Evaluation of Cleanness and Physical Properties of W/O Microemulsion
	Myung Jin Lee†, Ji Won Han, Ho Yeol Lee, Sang Won Han*, Jae Heum Bae** and Byeong Deog Park
	NeoPharm Co., Ltd., Daejeon 305-333, Korea *Korea Testing and Research Institute for Chemical Ind...

	요  약


	Abstract�-�Using four components - nonionic surfactants, water, hydrocarbon oil and an alcohol as...
	Keywords: Nonionic Surfactant, Cosurfactant(W/O) Microemulsion, Cleaning Efficacy, Water-Oil Sepa...
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	감  사
	참고문헌



