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Abstract : The textile industry is suffered from air pollution problems which must be resolved. In particular, white smoke and
odor after the tenter process require abatement. The major air pollution problem in the textile industry occurs during the finishing
stages, where various chemicals are used for coating the fabrics. Lubricating oils, plasticizers, and water repellent chemicals are
the fabric treatment chemicals. The coated fabrics are cured by heating in tenter facility. In this process, most of air pollutants
emitted into the air. White smoke is basically made up of tiny solid or liquid particles of VOCs less than one micron in size. The
oil mist can be carried over long distance from their point of origin. The most effective method of removing odor from tenter
process is to get rid of tiny oil mist at the emitted gas. For this reason, the full-scale EFC (Electric Fume Collector) of 700 CMM
was tested for removing odorous substances emitted from tenter facility. As a result of this study, odor and white smoke can be
eliminated effectively and quite large amounts of oil can be recovered.

Keywords : Textile, Odor, Oil mist, Tenter Process, EFC
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Full-scale EFC (Electric Fume Collector)S &-8-31 €l

Table 1. Properties of several fabric softeners
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Materials Flexibility Slip Hydrophilicity Usability S}'};tl):)l‘lgnlgn Foaming activity
Negative ion + ++ ++ - ++ R
Positive ion - - ++ +++ - +
Dipolar ion ++ - 4 + _ _
Nonion + ++ ++ ++ + R
Polyethylene + +++ - - + —+
Silicon +++ +++ —+ -+ (1) ++

= 170~180 CojlA]
ANAHZ -5+ 180~190
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Softener : Tenter 1 Scrubber. |
140 Kg/day 153m3 x 1 set |_640 m¥/min_,
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Figure 1. Process of textile production.
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Figure 2. Schematic diagram of Full-scale EFC.
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Table 2. Fabric softeners used in S textile company

Table 3. Result of fractional distillation experiment of fabric softener

Distillation time | Boiling
. Recovery
Item and point (mL) Notes
Recovery rate )
A |106 (0.2 mL/min), 89~91 9.3
General| B |80 (2.4 mL/min) |101~103| 188.5 3.6mL
Softener| C |80 (1.2 mL/min)|120~121| 98.6 Loss
Total 296.4

£ 37k4) Aol EgEo] Qleky WErE 4 ek HekAlA
Yo &7} oF 200~220 C $£FEO2 & 7ot
Aol A SR AEEe] HE] gielA Ry 7]
sheo] thrl2 wjEHEhy 958 4 9ck

(b)

Figure 3. Wet-scrubber operation: (a) before EFC installation (white
smoke emission), and (b) operation of EFC (no white
smoke).

classification General Softeners Silicon Softeners
Product SONASOFT SP SONASOFT NR
(1) Distearyl amino amine acetate (1) Polyoxyethylene Alkyl Ester
(2) Fatty acid ester (2) Butyl Glycol
Components (3) POE Alkyl ester (3) Polyalkyl {(nOalkyl) amino alkyl} Siloxane POE
(4) Polyalkyl {(nOalkyl)amino alkyl}Siloxane POE Alkyl ester
Alkyl ester
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3.2. Full-scale EFC (Electric Fume Collector) A X|
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Table 4. Result of olfactory measurement of scrubber
(Units : dilution rate)

Classification Ist 2nd 3rd 4th
300 m*/min | inlet | 10,000 | 10,000 | 14,422 | 14,422
Scrubber

(direct firing) | outlet | 3,000 | 6,694 | 6,694 | 3,000

600 m’/min | inlet | 669 1,000 -
Scrubber

(thermal oil) | outlet | 300

10,000

669 - 1,442

Table 5. Result of oil mist measurement of scrubber
(Units : mg/m3)

Classification Ist 2nd
300 m/min Outlet 1 0.042 0.056
Scrubber Outlet 2 0.042 0.017
(direct firing) Average 0.042 0.037
600 m’/min Outlet 1 0.137 0.148

Scrubber Outlet 2 0.160 0.103
(thermal oil) Average 0.149 0.126

Table 6. Result of olfactory measurement of EFC

Item . Before EFC . After EFC Efficiency
dilution rate (times) |dilution rate (times) (%)
Ist 1,442 448 70
2nd 3,000 300 90
3rd 3,000 448 85
4th 1,442 300 80
5th 2,080 300 86
Average 2,190 360 84
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Table 7. Comparison table of octanal removal efficiency (Scrubber vs EFC)

Classification ' Scrubber Scrubber Efficiency Classification EFC inlet EFC outlet Efficiency
inlet (ppm) outlet (ppm) (%) (ppm) (ppm) (%)
A company 0.020 0.019 5 1st measurement 0.030 0.004 87
B company 0.070 0.066 6 2nd measurement 0.051 0.037 27
C company 0.006 0.004 33 3rd measurement 0.027 0.017 37
D company 0.012 0.012 0 4th measurement 0.010 0.007 30
E company 0.006 0.004 33 Average 0.030 0.020 45
Table 8. Comparison table of nonanal removal efficiency (Scrubber vs EFC)
Classification ir?lZiLl(};)Zi) Oi?g?s;;) Efﬁ(ﬁ;}e)ncy Classification ElEpCleLl;et EF((;pomu;Iet Efﬁ(ﬁ;}e)ncy
A company 0.031 0.030 3 1st measurement 0.375 0.016 95
B company 0.133 0.128 4 2nd measurement 0.375 0.011 97
C company 0.014 0.014 0 3rd measurement 0.070 0.022 69
D company 0.024 0.023 4 4th measurement 0.039 0.016 59
E company 0.014 0.014 9 Average 0.210 0.020 80
0.020 mg/m3i |- A A=k o]& &) EFCof &3t Table 10. Amount of oil recovery from EFC operation
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Table 9. Comparison table of oil mist removal efficiency (Scrubber

vs EFC)
. . Analysis Results
Classification (Unit : mg /m3)
- Ist 0.042
300 m’/min Scrubber
2nd 0.037
. Ist 0.149
600 m’/min Scrubber
2nd 0.126
700 m*/min EFC 0.003

Table 11. Analysis of recovered oil

Water contents (%) Recovered amounts (L)
1 month 24 3,123
2 months 22 4,352
Average 23 3,738
(3) Full-scale EFC MX| &2| 2 3|4 A}

EFC 417 5 A4 9 31532 Table 109] 2]}k
V4 7 HrFOR B o) AHF 3738 Le) 90| B

Hgom, olg dzkog shtsu o
Ao oiE,

EFC 3o 2 344
shelsl7] $lsto] HAG

oF 44,850 L7} 35 =

20 AYFRA A4S FsAE
A

o] st i E4e 4

Test item Standards of refined oil | Analysis results Units Methods
Flash point over 40C 154.5 (® KSMIS02719:2008
Carbon residue less than 4% 2.06 weight% KSMISO10370:2006
Precipitates less than 1% 0.8 weight% KSMIS09030:2008
Ash less than 1% 0.55 weight% KSMIS06245:2008
Sulfur less than 0.55% 0.2 weight% KSMISO8754:2003
Cr less than 5 1 mg/kg Inductively coupled plasma
Pb less than 30 4 mg/kg Emission spectroscopy
Metals
Cd less than 1 less than 1 mg/kg
As less than 2 less than 1 mg/kg
Total Heating Value 8,913 Kcal/L KSM2057:2006

Notes : diesel oil : 8,476 kcal/l, kerosene : 8,356 kcal/l, B-C : 9,203 kcal/l
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