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Abstract
A customized cleaning agent was investigated for improving the performance decreased by the pollution of collecting plates

in an electric fume collector (EFC) which was developed and applied for the purification of effluent gas including oil mist from
the textile industry. The pollutants on the surface of collecting plates were blackened by the condensation of oil mist for a long
time and difficult to remove by general cleaning agents. The composition of an optimized cleaning agent consisted of alkali,
alcohol, glycol and non-ionic surfactant sources was determined by considering the pollutant properties and effect on the damage
of the basic metal of collecting plate and so on. The developed cleaning agent solution diluted by 9.1% was applied to the
field test, and also the pollutants strongly adhered on collecting plate surfaces were successfully removed by a simple spraying
method. The effluent gas purification efficiency of EFC increased significantly by cleaning of collecting plates.
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Figure 1. Soiled collecting plates of the EFC and the cleaning test
specimens.
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Table 1. Fabric Softeners Used Mainly in Tenter Process of S Textile Company

Product Name

Components

SD-160B

SILI A-908S

Dimethyl siloxane, (aminoalkyl)methoxymethylsiloxy-and dimethylalkoxy-terminated, polyoxyethylene alkyl ether, water
Octadecanamide, polyoxyethylene alkyl ether dimethyl siloxane, (aminoalkyl)methoxymethylsiloxy-and

dimethylalkoxy-terminated, water

VVI;sfnrs - anfm'

E= < 100%

before

E' : Cleaning efficiency (%)
W tore - Weight of contaminant before cleaning

Wfier © Weight of contaminant after cleaning

o

SRl G e SYSAY] BEA 9 2% ANEA

AE E5et FEAE Az, /ME dEe] AR 22 Uy
OF A A gt M aES ERIste] HA o TS HE
3tick

2.3, EXIE MY ABA 'E*. 2 1 2

el 7k S JRAE ARe av= 3h7] s Ay A

N

= 7 %
- % EFC HHT%J l—"%ﬁ%‘i}ﬂ% FHIAFATY T (A2007-17%)
o FEAIEY L] B8N Tl Fatel S48, HIISHAIE

A2 YERY= dilution-to-threshold (D/T) ratioS AHY3}3Th
[8-12,15]. HIE|ZAelA vl&E 7FeAdo] 2 1259 aldehyder ¢t
FdFel disidE 7] T EAIEER L 7171 el F3ted

R FERAS ARSI, B, Weld SHsE BaelH

o

A5 o 349 AAzA Sl st & B BT 4 9)
7] wiiel, AR APanE AT A% 5ot alE A
A& RUER S B3 HEY o7 °‘El{14] %o EFCe] A
23 A7 Folli= 1870 AA B3t #4533 Arlsiglon, A
g3l7] A 1d oldle] FA% 339 %ﬁzﬁ% WA AvE mlow
Aelsto] A A - Fo] AF A Aee] WekE vlwsklh

7} °‘El{3 5, 14] EFCZ xtg
71 7REshaL e SAM Gl i LA Hol T2 AME
= 7 EFY FAA 795 Table 101 B3I 1 74
AAlE B AeZA FAAZ LA siloxane oligomerE 33t
o, I fspAel A wiEEe] 7 edwAE Ao
[14]. SAell A% EFCe] 27] A5 $23lo] 99 | AEE U
S5 Wl WS Alskar oFFEA AT T 80% oo A
ZENE Ve E Ao ® B uErh14]. SAke] 'ElFA miETA
gsto]l 28 EFCY] TS QPR o Axyo] wEg AME-d}
o AL FFIM FHEFE e Ak, F71H 0w A9
EYAHSR 5o A2 st QAT A7 AL Sk At

1108923
= (1) 5-hydroxyl-2-pentanone

(2) 4-hydroxy-4-methyl-2-pentanone

(3) 3.5-dihydroxy-6-methyl-2,3-dihydro-4H-pyran-4-one
(4) 5-(hydroxymethyl)-2-furancarboxaldehyde

(5) dibenzyl ether

(6) di-n-octyl ether

(7) octadecanoic acid, octyl ester

4 ©
o ¢ ® s @

N S SN N

10 15 20 25 30

Intensity (a.u.)

\ (7)

Retention time (min)

Figure 2. GC-MS analysis of pollutants accumulated on the collecting
plate of the EFC.
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Table 2. Cleaning Efficiency of Alkali Compounds and Influence of Concentrations

Alkali Source

Concentration (wt%)

Before
Cleaning

KOH

After
Cleaning

Efficiency (%)

Before
Cleaning

NaOH

After
Cleaning

Efficiency (%)

50.0

o] KOHS] Aol tha & A¥3E Btk NaOH 4 KOHY] -§
57t s AENE oA, sER ARE e 55
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3 frefistelede EREe] steedde e Al A8l
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Table 3. Cleaning Efficiency of Glycols and Influence of Concentrations

Concentration (wt%)

Glycol Source

Before
Cleaning

PEG 200

After
Cleaning

Efficiency (%)

Before
Cleaning

N
H —_
2

DPGME

After
Cleaning

Concentration (wt%)

Efficiency (%)

Table 4. Cleaning Efficiency of Alcohols and Influence of Concentrations

Alcohol Source

Before
Cleaning

After
Cleaning

5
4.0

Ethanol

Efficiency (%)

Before
Cleaning

IPA

After
Cleaning

Efficiency (%) 10.6 8.5
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Table S. Cleaning Efficiency of Developed Cleaning Agent Diluted with Water by 30 wt%

Amount of Diluted Cleaning Agent (g)

10

20

Before Cleaning

After Cleaning

Efficiency (%) 27.0

58.3

100

(b) after
Figure 3. Cleaning efficiency of the developed cleaning agent.

(a) before
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Table 6. Threshold Olfactometry Results of Effluent Gas from EFC Before and After Cleaning

Dilution-to-Threshold (D/T) Ratio

Air Dilution Sensory (ADS) Test

Inlet Outlet Efficiency (%)
1 173 100 422
. 2 284 173 39.1
Before Cleaning
3 300 249 17.0
Average 252 174 31.0
3 Weeks 300 144 52.0
. 10 Weeks 448 208 53.6
After Cleaning
18 Weeks 208 100 51.9
Average 319 151 52.7

Table 7. Concentrations of 12 Aldehydes in Effluent Gas from EFC

Concentrations (ppb)

Odor Substances

Before EFC Cleaning

After EFC Cleaning

1 2 Average

Formaldehyde* 54.4 216 135 29.0
Acetaldehyde 167 210 189 190
Acrolein* ND 42 2.1 5.3
Acetone* 292 53.7 415 419
Propionaldehyde 116 24.5 70.3 15.5
Crotonaldehyde* ND 10.6 53 8.3
Butyraldehyde 6.7 23.8 153 9.6
Benzaldehyde* ND 9.31 4.7 17.6
i-Valeraldehyde ND 32.1 16.1 ND
n-Valeraldehyde ND ND ND 42.7
Octanal* 10.8 13.4 12.1 17.8
Nonanal* 524 37.8 45.1 34.6
Total 437 635 536 412

* Specified offensive odor substances by Korean Ministry of Environment (KMOE)
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(b) 10 weeks after

(c) 20 weeks after

(a) before

Figure 4. Comparison of surface conditions of collecting plates in
EFC before and after cleaning.
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