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Abstract

A study for replacing methylene chloride for an alternative cleaning agent which can be
utilized for cleaning aluminium parts of hard disk drives was carried out at Suwon factory

of Samsung Electro-mechanics Co. Ltd.

As a result, quite a good cleaning agent was selected through data collection of alternati-
ve cleaning agents, their analysis of environment effects and safty factors and testing of
their cleaning power. As compared with methylene chloride, the selected cleaning agent has
better cleaning power. It is also more environmental-friendly, less toxic and more economical.
And the operating cost reduction due to adoption of this alternative cleaning agent in Sa-
msung Electro-mechanics Co. Ltd. was more than W146,000,000 annually without any capi-
tal instrument in addition to improvement of environmental and safty conditions in the plant.
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Taole 1. Operating Conditions of MC Ceaning System
No. of step @) @ ® @ ®
Process- [mmersion cleaning Ultrasonic cleaning Rinsing Vapor rinsing Drying
Condition, C 38 38 27 50 50
Capacity, £ 70 75 90 48 60
Purpose Oil & o]&¢] 12414 22} 253413 a4 714174 ANEAZ
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Table 2. Operationa Status of MC Cleaning System
and lts Environmental Prodlems

Amount of Use

fems Names or Production
Cleaning Methylene 5,000
agents Chloride kg/month
Cleaning Al parts 400,000
Cleaning parts (HDD hub) EA /month
system Non-aqueous
Cutting oil
Soils (mineral oil :
93%,
fat oil : 5%)

1) Environmental loads

Waste MC liquid 2,254kg/month

Waste MC gas : 1,261kg/month

2) Installation and operation of
air control facility . generation
of waste activated carbon

Environmental
Problems

3) VOC regulation
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Table 3. Characteristics of Aternative Cleaning Agents
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Table 4. Composition of MC and Alternative Non-agueous Cleaning Agents

A7 A
e MC Cleaner B1 Cleaner C Cleaner D Cleaner E
=76
TFAA Ajit Biit Ciit Diit Bt
S e RS
FAE CHCl, CsHCl, CHCCLE _
Balges 64742 ~-48-9,
CAS No 75-09-2 26638-19-7 1569-01-3
A5, 25T o o
s 1.3244 1.156(207C) 1.259(15°C) 0.82 0.82
(g/cm?)
A o .
28.12(207C) 34.95(20°C) 21.8(257C) - -
(dyne/cm)
Bl
(C) 40.8 45-68 32 209-235 151
Zazg/ . ) } 0.22
Zwac 78.7cal/g 56cal/g 52.8cal/g S (Butyl Acetate=1)
71 . . . . o
348.9(20°C) 40(19.47C) 502 (20°C) 0.1(25°C) 5(257C)
{(mmHg)
A= (cP) 0.425(25C) 0.895 0.43 - 1.940
Q184 () SFEsy N SRSy 86 44
KBt 136 120 58 - -
2o &= 0.17% (25°C) - 0.066g/100g & 1ppm ©] &} 7% (25°C)
Odor Chloroform odor a4F A okt JjH =8k AF WA 4g dA
7194 He E494 £a94 a4 7}/ 7144
HEHS] (TWA) 50ppm 470ppm PAFT-1I 670ppra ©] 4 300ppm
et A& (LEB2) & A - e
Hol ¥4 4 =4 =4 =4 -
oDpP 0.007 0 0.07~0.11 0 0
712 () 2,25091/kg 1,80091 /kg 4000 ~500091/keg | 1,500ks/drum 4,0009 /ke
vlAAd s SR EA R BetEd A A F 2 AE
A1 obA A X (NFPA) Y v A 0 R A |2 A
h= AN1F F718A | HAd= A A S | da Ha
B8 =0 ODP, GWP &
7t =1
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Table 5. Physiochemical Properties of Individual Components in Qeaner BT

538l A74A Cleaner B1&

71578
S0l & @FAAE

60

21& dichloropropane (DCP)
12 colloidal silica®} coconut dietha-
A= FA=O] Ut Table
5t A|AA Cleaner Bl A4FdA¢l BAlA] A

¢+ Cleaner B1loll thgt 744

JRe] BAS B
1 AAA Cleaner

Composition
Mixture of DCPdimer Colloidal silica . Coconut . Dimethyl ether
[tems diethanol amine
112926-00-8
CAS NO. 26638-19-7 900-338-0 61-791-31-9 115-10-6
-amorphous
2y TLAdAJ L -synthetic coconut diethanol
T TR CH Ll silica gel amine (CH).0
*CH3CHOHCH ;OH
H5H, € 70 - 120 100 170 -24°C
HE (B=1) 1.1¢1% 1.3 0.874 0.661
Eoo] 83, % - 100 584 7.6
e, ¢ - Brcs - 350
sk, ¢ -5 B8y - 41
7tad WY, % - bre= 18y 3.4~27
NFPA &
(87, 8, ureA) 1,30 1,0, 0 2,00 2, 4,1
7taNdER 713 Al al
o) e =23 /‘K_‘_p oé A3 s=EE,
=¥eA & , G771, A AEA 2+31R)
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Table 6. Operating Condition of FT-R

Items Analytical Conditions
FT~-IR Model Bomen B-100
Cell type Material KBr

Scan Speed

11 Scans/min

Resolution 22

Tadle 7. Operating Conditions of GC

247]7] =2 Az zs| D
=0 DS 6200 | ©
Column | Capillary DB-1, 30mx0.53mm, 5um (J
) &W Scientific #&)
R 23
57: 70°C-1nm, 10°C/min, 120°C-30min

FdRr x| 200C |AZ7 £%| 250C
- Gas .
Carrier gas N, flow rate 1.22mé/min

Split ratio 1:33 Ag FdE 0b5ud
3] A &) Methanol | A& FAlH] 1:1
Table 82 Table 79 #4x4] w} GC

ol&te] &A% Cleaner Ble] TAANEES] AF
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Fig. 3. FT-R Spectrum of Cleaner B1
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Table 8. Residence Time and Area Fraction of In-
dividual Comporents in Ceaner B1

Cleaner B1 #4| ., = . Peak H3
1
Q2 Peak W | N IREEI Ty g gy
1 6.255 1.273
2 8.556 1279
3 9.089 0.067
4 10.631 0.428
5 10.831 0.164
6 12.163 0.196
7 12.856 0116
8 13.276 27518
9 13.840 2.964
10 14.279 0.096
1 15.046 0.001
12 16.030 64.662
13 16.407 0.0598
14 18.636 1.172
15 20.206 0.0018
A 100%

Table 9. GC Residence Time of Severa Chemicl

Agents
v gew | N aa gew| 45402 min
Methanol 6.24 MC (925302%;]) 'v_?g&)
Chloroform 7.22 CCl4 (91540'/?%;0#9%)
IPA 777 | 12-DCP 16.01
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HeE Y.
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Table 10. Compansion of TCE, MC, DCP and Cleaner Bi

B 32 TCE MC 1,1-DCP 12-DCP 1,3-DCP 2,2-DCP Cleaner B1
;é:‘l_R.
a4 CHCI=CCL, CHL, CHCICHCH, | CHCICHCICH, | CH.CICHGHGL | CH.CCICH, (ch%ﬂ)
Q'T'
CAS NO. 79-01-6 75-09-2 78-99-9 78-87-5 142-28-9 594-20-7
5% -
721, . 12 ¢ 3-8,
Wi 87.21.465 398 88 9% 0 60 83.3-986
420 1465 1.3 11321 1.1560 11876 11136 1.15(22°C)
7% mmHg BT820C) | 348.9(20C) - 50(95) 395 - 40(194T)
AR(20%), 058 0.4% - - - - 0.869(22¢C) -
2 gona
% (ZOC) %4 %12 - - - - 3495(22°C)
dyne/cn
19, cal/g-deg | 0.223(200C) | 0276020 - - - - -
Zakad 1314
sEa) 572 787 - - - - 56
cal/g
AT ELL
. g8 -
5] 011 198 060 0.26 24
ER ' ~ ~ B } ~
20c) 0.033 0.170
B 410 840 - 557 - - -
a4 (dg4) ¢ e e 21 16 21 5 a4
TLY-TWA
(84171, ppm 50 50 - 5 75 - -
| (ACGH)
)
€| TLV-STEL 0
{15%), ppm o0 - - 110 110 - -
(ACGH)
o AHa O
7}‘(55“,;' % (8.0-105%) (14-25%) 3.1%01% 34~145 - - Rl
ol |[AZZMNEA
X: 8T E8° # 5650mg/kg 1600mg/kg 6500mg/ke 1947mg/kg - - -
A 50
A e gz ol dol7leA ok7HsA Hobks4
(ACGIH) (A5) A3) i (IRIS) (RIS) i i
W 5% 32 - - - - 5 (229)
FEAlD 8317|139 _ _ _ _ _
(CERCLA) 45kg 450kg
£ | w3472 mg/l 0.30)a}* 0.20]81** 9 e o A oe
QTR 5 0.005 0.007 = s e 9e S
Al Aredss | R 002 gg g2 og 0 #e
7|2 B 71959 71959 71952 174 )
Agig e | 00 084 () () (e ()
7| NFPAEE (22, ‘ 3
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Table 12. Resuits of Rlot Pant Degreasing Test

72 AE 23 AE 23
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- ZAAAZ 4002
L A1 AL FE 342 (1207)) ARER 242R
- o Cl
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*NVR [ o4& ¥He v a4 A7 E (Non-Volatile Residue)
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Table 14. Economic Analysis of Ceaner Bl
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