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Abstract : CFC and organic chlorine solvents has been used in the fine machinery and electronics ‘
industries for a long time since they have various excellent properties as cleaning agents. However, it is
inevitable that alternative cleaning agents should be used since CFC and organic chlorine solvents were
identified as ozone-depleting chemicals. There are various alternative cleaning agents. Among them,
aqueous/semi-aqueous cleaning agents are environmentally friendly and promising in the long term. And
their use and developement are on the increase in advanced countries, but few in our countries. In this
paper, the chamactistics and major components aqueous/semi-aqueous cleaning agents are analyzed and
compared. And various cleaning equipments for aqueous/semi-aqueous cleaning agents such as immersion
cleaner, ultronsonic cleaners, power spray cleaner, and vibration or rotational cleaners are compared and
evaluated. Finally, important consideration points for selction of a cleaning system are analyzed and

suggested in this paper.
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» Cutting oils and coolants

» Salts
» Grease
» Lubricants

« Finger prints

» Waxes

* Drawing compounds

» Shop dint
« Oily particles

* Polishing and buffing compounds

» Rust and scale
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- Mill scale (hot rolled scale)

- Scale developed during welding or heat
treating

- Superficial oxide

- Rust and corrosion products

- Hard water scale

- Products of reaction of hard water with

soil, especially protein
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3 3. Physical Properties of Terpene chemicals

Glidsafe d-limone
Flash point, ‘F 143 122
RCRA hazardous waste no yes
Vapor pressure, mmHg @207C 04 1.5
Kaui-Butanol value 114 60
Odor quality control tight variable
Compositional quality control low low
Biodegradability yes yes
Solubility in water @20°C 0.02 —

2 g1 AH AR AR £ = d% 2y
olg B¢ AYEZ AFHIL = ARAN FEA
o] ZA o] ARg-7IZte] FHobd 4 3o XL-1&
49 gz AME A 7F60T)std AAsta
YZH@0Tolsh g el ol AF AL AYAA AAHE-E
4 Atk ojRAL 2ol Wt XL-19] IA/Ad H
A4 4ES] ¥M3kE 7H ARl Jhsstr]
g Eolm XL-1 AAA ARAIZE Z2Ask AZA
AR FE £2 F Aok XL-IARAS 545 89
3 oS53 2o
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o] g3o] o] AAR, TH AR, FAR, 182,
23 82 F9] Aol shsdtt

s AN FEAFFASFTE 35%)2 HNBE
2 FHFdo

- ARF) AFEo| 9ol WFFHA Aeo]
7bsste e 2L Q1 4 Uk
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W ALg o] 7hssith

XL-1 4842 utatz] gx FElE AdeolA
7hgste] HAT F7)E XL-1 5§99 Fxo #A
o] W0%7tAE dRRPoR FH(100T A+
25%, 60T 7t 10%)&ch mabx =71 90%7
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AE vAEER S5 Joh. 13 35% XL-1§
g 60TalA "‘iﬂl%il Aol 2041zt 7HEAl AR
(mis) 3] =427} A& B 05~08%2] FuwEao]
wHAg 5 ok F=3F XL-12 E4 glycol ether §-A)
2A ATFFA SALDS0 lot)o] 4.79g/Kgo 2 A A
2 754 7zt

90%XL-1 QESBE X LE=E

exel | T 90%XL-1 SRS o A—
E - —_— —_ »
% . oReNele ]
(35%) 20%XL-1 é) > X /X1
%
il

a2 60°C, Jt& 60°C,

60C, M&E & met az

L;

a9 L 47 ARA XL-19] 473 2 Q423
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¥ 4. Aqueous/Semi-aqueous Cleaners

A AR 7=

43

CLEANER SUPPLIER TYPE USE POTENTIAL
PROBLEM
Bio Act EC7 Petrofirm, 1 T & Est Electronics & Flammabilit
irm, Inc. s |
io Ac eLrof nc erpene €] Parts Cleaners Yy
Aliphatic Esters
. , i Vapor
AVD Solvating | Specialty With De . Health Safety,
easin
Agent Chemicals Perflourocarbon gr. . & Emission Controls
. Applications
Rinse
. Treatability,
. . Aqueous With . ]
Simple Green Simple Green Metal Cleaning Aquatic
Surfactants ..
Toxicity
. . . Corrosivity,
Alkaline With Metal Cleaning . .
Daraclean 220, . . Silicates, Immediate
W.R. Grace or Without & Electronics .
280,283 R Rinse May Be
Glycol Ethers Parts Cleaning .
Required
Quaker . Immersion Corrosivity,
Quaker 624 GD . Alkaline . .
Chemical Co Ultrasonic Silicates
Turco 3878 Emulsion Chromates from
Atochem-NA wiagitation (3778) Rep]act.t Vapor 3878
Turco 6778 Non-Chromated Degrasing Non-Chromate
Alkaline (6778) Form
. Coors Porcelain . .
Coors Bio-T c Terpene Metal Cleaning Flammability
o.
Ridolene 1025 Parker Amchen Alkaline (NaOH) Vapor Degreaser Safety
Parts Cleaning .
TD 1414-F-B DO Petroleum Solvent ) Flash Point
& Paint Prep
Terpene Lacquer .
3HA-HF Arsol . Flash Point
Hydrocarbon Stripper
Not Applicable
K1000/1200 Ashai Chemical No-Rinse Metal Cleaners to Ultra-fine
Cleaning
Glidsafe Glidco Organics Terpene Electronics & .Low Solubility
Corp. F Parts Cleaners in Water
Metal &
Sunclean XL-1 =L T E#) Glyco Ether Electronics Emission Controls

Parts Cleaners

a9 12 XL-1e} 93 A4 & ZWJM,E =
A& Aotk AdA XL-1 35%% Ee XA
F  60C7AA 7heFE  awsld WA PERESL
ARet. ARFE IAANA AEAL ¥ AAS
31 XL-1 892 AYAREE AL BoFr) 35%4
£0e wtalA] gu @43 71Ystd 2:89] Hujn)
&2 2%02 PdEd AREL gyl Ade
AR GEALE (0% XL- 1h5)o] FAH D RS
A3 g} FHel Qe N(20% XL-1¥%)o] A
o M AE 9_‘35 AL XL-1 4ga2 gul
FAY 2598 AN F AR ES AAAA

L r.\i flo

FYPPT. QHES 9% XL-1 2AgAd 71834
22X HAZEANM AAH APl o]FojAm
AREL AzARPoR ARFLAL 5oz B
W

2 FAESFA ARA FF

E 45 @A FARSA ARAZ olgEm 3
= ARAC g TIAA, ARA Pel, ol8WY,
AHedel BAE $& oMY Aot " Y

A7lE A3A A2%
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4 A ¥ FF9 Y 29X
2 o
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FW ~ SFKPa(et & ~ F4] Al g

2) EFARY &FE AR =29 X
W}l F9

3) AgARS 2), 3z FL

4) nPFZ] FARSo Fo] P

8719 AL ARAd pES
CERE: AANA ABAS ARPez o
23 AA

D AES 2AAAYE 5+ d&= ZaJ4HY
AARA Aol T2

2) 23 AAA A 1A

3) AR FHS 4T wdboly HAz Y
ol F7]17]3¥(air bubbling) A Q

4 F71I71X FAA A AwxA, A4
o] gl AAA 44 "g

& ojste] YAE= Gy
ol s} FA7I%el FHHI} A
259AA AE B4 RYUA V¥ HYs
il 7iH|H o] M(cabitation)oll 2] FH
23 wwkoe g o]2H ol M43

D zgdel Fu4, duAREE A
29 27194 slsto] 43 Be

2 &g Peratz ANPEREL REA
4+ ooz FAS AW & 5 UL

3 zgdel o AR exst e
B2 Ashdel it AgAE Wl de

D WE ARA AHeILs, HHE APT

&3 BAAR AN ANYEL A3lF S
EE 2 FHAY AP ezA A
3143 dERE A

D FAZES w2Ad gol E - 3 AN

A AR EDe] AL wxsta HA o

o] WA E Lol3Ag

2) JAARES] J%F-dHFH P de2 A

AT HEAA B aRE Agrbs
FEolu AR =719 A%

[E5Ae A3 7% 2 A4
FAETA AN AMeEe AgEge A
& BF M7 (ow pressure spray cleaning), T BT A
Z(high pressure spray cleaning), ¥ x4 (immersion
cleaning), 223} A% (ulrasonic cleaning) 2 A T
= 3] A4 A (vibration or tumbling cleaning)o] Ai=H]
olE AW 54 diste] H sl gk sy

CLEAN TECHNOLOGY Vol 3 No 2

gk Y ol ARgurge Hage

HeER

2A%ste] ALg sl At 9 BARE 3z
ol 2 AAARPYe] Heo] F st

zt,
ks
-
3%

=3 AREe] R4 e PYFTA, A=A
AARE 7teFRAe QAN Sol 8 1A
oltt. metA A MPEFAZ A7 YA A
el did A AR g g Al




#3234 FAEFA A 7% 45

felatel MRS Aol Bk,
ZAle =2

AL 4, =27], 2@ 42
cBAE QALY FH L Q¥UAE
AR YFLTE

E d7E 199749 Aedste 3A7e 4
Age] d7u] 2Ll olste] = gE o ofd 7

h A= U

cARF ARES HEFE

e L U = P B4

-AREE &ags

- BAA
- Adzxb 2 AQWAA . =735 “CFC tiAARA", 43+ AARE, pp.
- SANARA AREF, & L A AR 7897 (1994, 2).

&, &9q) 2. BRBR “FH dAARA, AFA2Y A=

P el FARCEM, 25, AFF AR EAET 7 v 2 B, 33(8), pp43-48 (1993).

- 33 FA 3. o]d9, AF%: “LLI-TCE @ CFC-113 A &23
- 71 @A o 4 AF ARTR7IE AR, FAE, S,
- 53, EG D A3l BT pp. 104-123 (1997).

- H71Ee] Az R A - AR 4. =733, o]&E§: “CFC 1139] dIAMAA",
Analytical Science and Technology, 5(3), pp. 166A-190

A (1992).
4. = 5. Pollution Prevention for the Metal Finishing Industry,

A Manual for Pollution Prevention Technical Assistance
Providers, EPAX} 5 (Feb. 1997).

72 1 X J71E2= F/4
222340 CrCHiA Hl%ﬂiga /TZ‘I 6. Alkline Aqueous Solutions, URL: http://clean.rti.org//
) 7]40] o =F O o o2 AL g
AB7IEe] do2 F3& o2 ez AR 3 alk genhtm (May 6, 1997).
o} olel g AAMT A7} thul7k Uolok & ol

7. Sage 2.1 Solvent Alternatives Guide - User’s Guide,
EPA-600/1R-95-049a (March 1995).

8. "tiAl MAA EF-A4A ARAE XKdtn A
A A A7} % 38lt}”, Chemical Report, pp. 35-42 (1995.
6).

9. HEE: "de - TE2OA-FA T4 ARA < 3
FALE, 43 3}@}732} pp. 69-74(1995. 3).

10. A3)4: "CRC-113 thA) AF71% 2 A=A, 2
7t AAREZ, pp. 78-83 (1992. 4).

1. "A71% AAZ-NAAZA Terpene’, Az Azt
23, pp- 92-97 (1993. 9).

12. "A71E AAF-HAMAYA Terpene’, A2k M=}
2=, pp- 158-163 (1993. 10).

13. XHAE: “EFAANZA - vv 27 0-v XL-17,
TG, pp. 33-39 (1994 winter).

14. B. Carter: “Solvents - the Alternatives”, Waster

o FB5A AR71E2 AP EY FHAQTFE 2
FH AFS AR Aol 2FE NP2
o] AR o] saqsolop & otk HHo| AP
zAozME ¥ ARASAHGEHY, AR, 2F
3), AARAL ARFAZENNAA, AFA), BHAA
A2, AP, AFZRA, AALLE & F
At =3 Ao A AP Y4 2L =2
7, A€ FF R A, AAF L ANz, A
Adel 5tH HAAAAIYPE Adg £ Qo ol
st AA ol87ted AAA AP FHAP=z
e A% 5 FAY B4o] ylojor & Aoln}. 13
F2 FYd 2dEste R RAE ARGl
I BRI AAGel e ARA A
gAoof & Zolw E3 oS MFAZ HA 9 A

o R

L

§E2S 9 & JES AFRA AY 2 A
agn AYHTe) 8 A 2 ARLAl g
AF7k Qojokg o]t

ox

Reduction Resource Center for the South East,
http://www.owr.ehnr.state.nc.us./wrrcL.htm (May. 3, 1996).
15. =43 “CFC fAEFE o] &3 AR7E", &

471« A3A A25



46 AE, 3184

7123 %53, 251), pp. 53-66 (1996).

16. =73, A7), °o]&§: “CFC dAARA] =
A7, B dst 71%, 10(5), pp. 4-15 (P992).

17. 8EFz: “KREBH - x5 729> 0 Hi.
A", BeFEEt, pp. 47-51 (1994).

18. STE: THE®» HW, MABME (199%).

CLEAN TECHNOLOGY Vol 3 No 2



