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Abstracts

The VOC/HAPs, which is producted by manufacturing process in paint manufacturing facility, is serving as cause material
of odor and photochemical oxidation such as ozone, toxicity and carcinogenicity. It is urgent to study on its emission
characteristic and control technologies.

In this study, we select four paint factory and apprehend these operating situation. And we estimated the activated
carbon replacement possibility of Kapok fiber, which is a natural material, with control technologies of VOC/HAPs.

As a result of research these facilities, it is researched that above 50% of atmospheric emission is volatilized naturally.
And that result presented design arguments such as flow of suction facilities, facilities specifications, activated carbon
filling volume, and replace cycle of activated carbon as control technologies. Also, that result presented emission process
improvement such as adoption of central-controlled ventilation device, installation of inlet flenge, and Potable cleaning
process.

The oncentration profile of VOC/HAPs, which is volatile naturally outside the factories, is surveyed above 70% at Toluene,
Ethylbenzene, and Xylene. And a result of estimate the odor contribution level about the component whose Odor Threshold
is known, it is estimated that major cause material of A, B, C factories is Toluene and that of D factory is m/p-Xylene.

The rate of pollutant adsorption of Kapok fiber, which is natural material, is indicated about 91.9%, 66.7%. That result
validated the possibility as replacement of activated carbon.
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Table 1, Grouping of HAPs, OECD

Group

Example of HAPs

Metals and metalloids

Cadmium, Mercury, Arsenic

Respirable mineral fibers

Asbestos, Glass microfibers

Inorganic gases

Fluorides, Chlorine, Cyanides, Phosgen

Nonhaloganated organic compounds

Aldehydes, Benzene, PAHs

Halogenated organic compounds

Vinyl chloride, Chlorobenzens, Dioxins
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Table 2, U.S, EPA 188 HAPs”
Acetaldehyde Diazomethane Hexane* 1,2—Propylenimine
Acetamide Dibenzofuran Hydrazine Quinoline
Acetonitrile 1,2-Dibromo—3—chloropropane Hydrochloric acid Quinone (p—Benzoquinone)
Acetophenone Dibutyl phthalate Hydrogen fluoride Styrene*

2—Acetylaminofluorene
Acrolein

Acrylamide

Acrylic acid
Acrylonitrile

Allyl chloride
4—Aminobiphenyl
Aniline

o—Anisidine

Asbestos

Benzene™*

Benzidine
Benzotrichloride
Benzyl chloride
Biphenyl
Bis(2—ethylhexyl)phthalate(DEHP)
Bis(chloromethyl) ether
Bromoform
1,3—Butadiene
Calcium cyanamide
Captan

Carbaryl

Carbon disulfide
Carbon tetrachloride
Carbonyl sulfide
Catechol

Chloramben
Chlordane

Chlorine

Chloroacetic acid
2—Chloroacetophenone
Chlorobenzene
Chlorobenzilate
Chloroform
Chloromethyl methyl ether
Chloroprene
Cresol(mixed isomers)
o0—Cresol

m—Cresol

p—Cresol

Cumene

2,4-D

DDE

1,4-Dichlorobenzene

3,3" —Dichlorobenzidine
Dichloroethyl ether
1,3-Dichloropropene
Dichlorvos

Diethanolamine

Diethyl sulfate

3,3 —Dimethoxybenzidine
4-Dimethylaminoazobenzene
N,N-Dimethylaniline

3,3 —Dimethylbenzidine
Dimethylcarbamoyl chloride
N, N—Dimethylformamide
1,1-Dimethylhydrazine
Dimethyl phthalate
Dimethyl sulfate
4,6-Dinitro—o—cresol
2,4~Dinitrophenol
2,4-Dinitrotoluene
1,4-Dioxane
1,2-Diphenylhydrazine
Epichlorohydrin
1,2—Epoxybutane

Ethyl acrylate
Ethylbenzene*

Ethyl carbamate (Urethane)
Ethyl chloride (Chloroethane)
Ethylene dibromide
Ethylene dichloride
Ethylene glycol
Ethyleneimine (Aziridine)
Ethylene oxide

Ethylene thiourea
Ethylidene dichloride
Formaldehyde

Heptachlor
Hexachlorobenzene
Hexachlorobutadiene
1,2,3,4,5,6—-Hexachlorocyclohexan
e
Hexachlorocyclopentadiene
Hexachloroethane
Hexamethylene diisocyanate

Hexamethylphosphoramide

Hydroquinone

Isophorone

Maleic anhydride

Methanol

Methoxychlor

Methyl bromide(Bromomethane)
Methyl chloride(Chloromethane)
Methyl chloroform

Methyl ethyl ketone (2—Butanone)*
Methylhydrazine

Methyl iodide (Iodomethane)
Methyl isobutyl ketone (Hexone)*
Methyl isocyanate

Methyl methacrylate

Methyl tert—butyl ether

4,4" —Methylenebis(2—chloroaniline)
Methylene chloride
4,4'-Methylenediphenyl diisocyanate
4,4" —Methylenedianiline
Naphthalene

Nitrobenzene

4—Nitrobiphenyl

4—Nitrophenol

2—-Nitropropane
N—Nitroso—N—methylurea
N-Nitrosodimethylamine
N-Nitrosomorpholine
Parathion
Pentachloronitrobenzene
Pentachlorophenol

Phenol

p—Phenylenediamine

Phosgene

Phosphine

Phosphorus

Phthalic anhydride
Polychlorinated hiphenyls
1,3—Propane sultone
beta—Propiolactone
Propionaldehyde

Propoxur (Baygon)

Propylene dichloride

Propylene oxide

Styrene oxide
2,3,7,8-Tetrachlorodibenzo—p—dioxin
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Titanium tetrachloride
Toluene*
Toluene—2,4—diamine
2,4-Toluene diisocyanate
o—Toluidine

Toxaphene
1,2,4-Trichlorobenzene
1,1,2-Trichloroethane
Trichloroethylene
2,4,5=Trichlorophenol
2,4,6-Trichlorophenol
Triethylamine

Trifluralin

2,2, 4=Trimethylpentane
Vinyl acetate

Vinyl bromide

Vinyl chloride

Vinylidene chloride
Xylenes (mixed isomers)
o0—Xylene*

m—Xylene*

p—Xylene*

Antimony Compounds
Arsenic Compounds
Beryllium Compounds
Cadmium Compounds
Chromium Compounds
Cobalt Compounds

Coke Oven Emissions
Cyanide Compoundsl
Glycol ethers2

Lead Compounds
Manganese Compounds
Mercury Compounds
Fine mineral fibers3
Nickel Compounds
Polycyclic Organic Matter4
Radionuclides (including radon)5
Selenium Compounds

* . target compound
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Table 3. Summary of instrument and analytic conditions(VOCs)

Instrument analytical condition

- Adsorption : —207C, 50 mL/min
- Desorption : 310C, 21 mL/min, 5min
- Conditioning : 3007, 50 mL/min, 5min

Thermal Desorber
(SPIS—TD 3000, Heungkook)

- Detector : FID, 2007, 50 mL/min

- Column : PLOT 50m X 0.32mm X 5um

Gas Chromatography BP—1 50m X 0.32mm X 1um

(DS 6200, Heungkook) Carrier gas(He) 3 mL/min

- Oven Temp. : 45C(15min)—4C/min—160C
—10C /min—2007C (3. 25min)
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Table 4. Summary of instrument and analytic conditions(Odors)

Instrument analytical condition

- 1st ramp. : 60C/min, final Temp. 180°C (3min)
- 2nd ramp. : 0C/min

- CIS Initial Temp. : —30T

- 1st ramp. : 10C/s, final Temp 260C (10min)

- 2nd ramp. : 0C/s

Thermal Desorption System
(TDS—-G, Gerstel)

- Inject : Split 20:1

Gas Chromatography - Column @ VOC 60m X 0.32mm X 1. 8um
(6890N, Agilent) Carrier gas(He) 1.0 mL/min

- Oven Temp. : 40C(5min)—10C/min—180C

Mass Selective Detector - SIM mode
(59731 MSD, Agilent) - MSD source Temp. : 230C
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Table 5, Current status on paint products of this study

factorv | A Use of product Odor Solvent Activated carbon establish
y b Source replacement period —ment
mixing, .
A general Industry dispersion Xylene) Tolueney MIBK 2 times / year 1978
B construct MIXINg, Xylene)Toluene) HCs 2 times / year 1972
coloring
C construct MIXINg, Xylene) Tolueney Alcohols 2 times / year 1985
coloring
. mixing, .
D marine dispersion Xylene)Ethylbenzene) HCs 2 times / year 2009
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Table 6, VOC/HAPs distribution of paint products

Concentration(ppb)
Compound
Indoor(A) Outdoor(A)| Indoor(B) iOutdoor(B)| Indoor(C) :Outdoor(C)| Indoor(D) iOutdoor(D)
1 Ethane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
2 Ethylene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
3 Propane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
4 Propylene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5 Isobutane N.D. N.D. N.D. N.D. N.D, N.D. N.D. N.D.
6 n—Butane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
7 Acetylene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
8 trans—2—Butene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
9 1-Butene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
10 cis—2—Butene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
11 Cyclopentane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
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Concentration(ppb)
Compound
Indoor(A) Outdoor(A)| Indoor(B) Outdoor(B)| Indoor(C) Outdoor(C)| Indoor(D) Outdoor(D)
12 Isopentane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
13 n—Pentane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
14 trans—2—Pentene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
15 1-Pentene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
16 cis—2—Pentene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
17 2,2—Dimethylbutane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
18 2,3—Dimethylbutane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
19 2—Methylpentane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
20 3—Methylpentane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
21 n—Hexane N.D. N.D, N.D. N.D. N.D, N.D. N.D. N.D.
22 Isoprene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
23 1—Hexene N.D. N.D. 146.4 41.3 662.8 16.2 19.8 N.D.
24|  Methylcyclopentane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
25| 2,4—Dimethylpentane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
26 Benzene N.D, N.D, 85.9 N.D. 10.5 N.D, 28.4 N.D.
27 Cyclohexane N.D. N.D. 25.7 N.D. 18.9 N.D. N.D. N.D.
28 2—Methylhexane N.D. N.D. 30.0 N.D. N.D. N.D. N.D. N.D,
29| 2,3—Dimethylpentane N.D. N.D. N.D. N.D. 8.5 N.D. N.D. N.D.
30 3—Methylhexane N.D. N.D. 23.7 N.D. N.D. N.D. N.D. N.D.
31| 2,2,4—Trimethylpentane N.D. N.D. N.D. N.D. 26.6 N.D. N.D. N.D.
32 n—Haptane N.D. N.D. 69.1 N.D. 20.4 N.D. N.D. N.D.
33 Methylcyclohexane 969.8 451.1 1947.9 120.4 1404.3 48,1 107.9 19.7
34| 2,3,4—Trimethylpentane N.D. 1.3 N.D. N.D. N.D. N.D. N.D. N.D.
35 Toluene 4932.9 2049.9 2026.2 274.6 8029.1 332.6 44.7 10.7
36 2—Methylheptane N.D. N.D. 17.3 N.D. N.D. N.D. N.D. N.D.
37 3—Methylheptane N.D. N.D. 13.7 N.D. N.D. N.D. N.D. N.D.
38 n—Octane 518.6 98.8 56.6 6.1 148.2 12.4 20.9 N.D.
39 Ethylbenzene 385.2 1320.0 5164.7 617.4 1292.3 102.5 658.1 34.8
40 m/p—Xylene 1015.4 374.6 927.3 121,2 2117.9 156,2 646.9 25.2
41 Styrene N.D. 15,9 65.1 4,5 1070 7.7 N.D. N.D.
42 0—Xylene 594.5 166.3 346.1 50.2 1250.4 99.6 480.9 16.7
43 n—Nonane 18.1 3.6 169.0 13.4 179.6 8.8 7.7 N.D.
44 Isopropylbenzene N.D. 2.5 16.6 N.D. 11.5 N.D. 15.3 N.D.
45 n—Propylbenzene 68.1 3.6 31.0 N.D. 33.0 N.D. 5.9 N.D.
46 m—Ethyltoluene N.D. N.D. 47.1 N.D. 80.6 5.7 46.0 N.D.
47 p—Ethyltoluene 33.5 6.7 N.D. N.D. 14.3 N.D. N.D. N.D.
48| 1,3,5—Trimethylbenzene N.D. 4.9 20.5 N.D. 38.3 N.D. 8.5 N.D.
49 o—Ethyltoluene 93.3 3.2 16.8 N.D. 15.5 N.D. 7.2 N.D.
50| 1,2,4—Trimethylbenzene 111.5 15.6 38.7 4.1 109.5 9.7 68.2 2.6
51 n—Decane 45.2 2.3 70.2 6.8 62.9 3.7 5.3 N.D.
521 1,2,3—Trimethylbenzene 34.6 4.8 23.1 N.D. 23.3 N.D. 7.2 N.D.
53 m—Diethylbenzene N.D. N.D. 19.9 N.D. 8.3 N.D. 6.1 N.D.
54 p—Diethylbenzene N.D. 20.5 17.0 N.D. 23.1 N.D. 7.3 N.D.
55 n—Undecane 29.7 1.9 25.0 3.7 23.9 2.8 4.2 N.D.
56 n—Dodecane 98.4 N.D. 22.9 3.8 11.0 5.3 6.8 N.D.
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Table 7. Relation of odor intensity & concentration (unit : ppm)9)
Compound relative equation f eel?r?;elcyonc, f eelier?gSﬂcyonc, feelsifllgr(l:%nc,
Methylethylketone Y=1.85logX+0.149 2.9 35 410
Methylisobuthylketone Y=1.65logX+2.27 0.17 2.8 45
i—buthylalcohol Y=0.7900gX+2.53 0.012 4.0 1400
n—buthylacetate Y=1,14logX+2 34 0.066 3.8 220
Toluene Y=1,40logX+1.05 0.92 25 660
Stylene Y=1.42logX+3.10 0.033 0.84 22
m—Xylene Y=1.46logX+2. 37 0.12 2.7 63
o—Xylene Y=1.66logX+2.24 0.18 2.9 46
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Table 8, Components and concentration of sample gas (A).

Concentration(ppm) Threshold Expected Odor Conc, Attribution
(ppm) (%)
Compound
treated treated treated treated
source source source source
gas gas gas gas
Methylethylketone 1.81 1.93 0.44 0.44 4.11 4.38 0.08% 0.24%
i—buthylalcohol 2.59 3.82| 0.017 0.017 152.61 224,52 3.07"%| 12.43%
Methylisobuthylketone | 18,11 11.97 0.22 0.22 82.30 54.40 1.65% 3.01%
Toluene 67.43 16.25| 0.016 0.016 4214.23| 1015.35| 84.67%| 56.19%
n—buthylacetate 15,91 36.72 0.33 0.33 48 .20 111.26 0.97% 6.16%
m/p—Xylene 15.40 13.18| 0.035 0.035 440,10 376.45 8.84%| 20.83%
Stylene 0.67 0.00| 0.041 0.041 16.23 0.00 0.33% 0.00%
o—Xylene 7.46 7.82| 0.38 0.38 19.62 20.59 0.39% 1.14%
ol #3E= Toluene(56.2%) ) m/p—Xylene(20.8%) ) SAES AN PAAE TS FEEEE
i—buthylalcohol(12.4%)2 Wre}sith, Toluene(205.0ppm) » m/p—Xylene(7.42ppm)

AALO]l AL wiE YT WAL TooA] FAalA Methylisobuthylketone(6, 1ppm) 2] <=2 & Uepston]
Toluene, m/p—Xylene, i—buthylalcohol®] 7|oJ%=7} oFz]7]oj%= BZ= Toluene(95.9%) » i—buthylalcohol
90% S22 Ueh o5 7iE &4 digt 54 7ot (1.9%) » m/p—Xylene(1.6%)%] =22 Yet} Toluene
sto ek 9 *]#37:5_ H ok vl Aol < o] ¢l E4E weE
aEH0RE 5 7 AoE AlrET

CALE] 37| H =

BAre] er7lef= A% pyER7} Ta AT A 2 A
A5 SAERI o ANE BAC) 49 B va 08 4L XY A0 oE o A 4
oA Q] oFEZS H=rBIZE Toluene(391.4ppm) » &Y odz&EZ l"—E—f:tﬁ Toluene(18. 2ppm) >

m/p—Xylene(303. 1ppm) ) o—Xylene(137. 7ppm)2] & m/p—Xylene(6.5ppm) » i—buthylalcohol(4.3ppm)2]
o2 Uehgon HLHIMo fgdte oFr|dx: £=0]Q1a1 27|91 == Toluene(70.8%) » i—buthylalcohol
Toluene(70.0%) > m/p—Xylene(24.8%) > i—buthylalcohol (15.7%) > m/p—Xylene(11.6%)2] <2 & e} A, B
(3.3%)9] =2 &2 YEht AAMRE fAgE AEFE el Aok e AFE UEa Ql8le
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Table 9. Components and concentration of sample gas (B).

Concentration(ppm) Threshold Expected Odor Conc, Attribution
(ppm) (%)
Compound
treated treated
source |[treated gas| source source |[treated gas| source
gas gas
Methylethylketone 29.86 4,28 0.44 0.44 67.85 9.72 0.19% 0.07%
i—buthylalcohol 19.72 4.20 0.017 0.017 1160.18 246,90 3.32% 1.85%
Methylisobuthylketone | 21.92 6.07 0.22 0.22 99.65 27.60 0.29% 0.21%
Toluene 391.39 | 205.00 0.016 0.016 24461.89| 12812,48| 70.00%| 95.87%
n—buthylacetate 16.84 1.21 0.33 0.33 51.04 3.66 0.15% 0.03%
m/p—Xylene 303.07 7.42 0.035 0.035 8659,18 211,90 24.78% 1.59%
Stylene 3.40 1.75 0,041 0,041 82.83 42.74 0.24% 0.32%
o—Xylene 137,71 3.48 0.38 0.38 362.39 9.15 1.04% 0.07%
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Table 10, Components and concentration of sample gas (C).

Concentration(ppm) Th(reshold Expected Odor Conc, Attribution
Compound ppm) (%)
treated treated treated treated
source gas source gas source gas source gas

Methylethylketone 1.43 0.19 0.44 0.44 3.26 0.44 0.20% 0.06%
i—buthylalcohol 4.29 0.32| 0.017 0.017 252.09 18.54| 15.71% 2.53%
Methylisobuthylketone 3.03 0.14 0.22 0.22 13.77 0.62 0.86% 0.08%
Toluene 18.18 10.43| 0.016 0,016 1136.33 651,96| 70.80%| 88.92%
n—buthylacetate 1.03 0.08 0.33 0.33 3.13 0.23 0.19% 0.03%
m/p—Xylene 6.49 0.32| 0.035 0.035 185,51 9.10| 11.56% 1.24%
Stylene 0.00 2.12] 0,041 0,041 0.00 51.70 0.00% 7.05%
o—Xylene 4.14 0.23 0.38 0.38 10.90 0.60 0.68% 0.08%

Toluene(10.4ppm) » Stylene(2.1ppm) ) m/p—Xylene
(0.32ppm) 9] 201911 oF7] % E 3= Toluene(88.9%)
> Stylene(7.1%) » i—buthylalcohol(2.5%)2] <=2 2 1}
Epytt

CALe] A$ w&Yoll A= Styleneo] AEE A ot
WAL FoA HEE A2 AAEY] S77 o &
B FAoA e edEd viEel e A= wetEm,
thFo] Aibao] Tkl WAIAA G Sto| A9 oFF
71 &=7} =& Toluene, Stylene, i—buthylalcohol®]
545 st ArrdehkE st oS aakE gl
oF AzdiHo] 7 Ao R wekEr

DAFe] e}37lel=
Aubg fFAERE 2 AAEC=R e DA
Mixed Xylene& 5= &A= ARESIL SIith, DAF vi=
HAESFTA) dHEZ HEEEZE n-buthylacetate
(22.6ppm) » m/p—Xylene(15.3ppm) » 0—Xylene(12.Oppm)
9] Lol IHV|dEE m/p—Xylene(51.7%)

i—buthylalcohol(29.3%) > n—buthylacetate(8.1%)2]
oo, SRMAAEE AX WAAE Seto| A9 st
EZE= m/p—Xylene(0.78ppm) ) o—Xylene(0.58ppm) )
n—buthylacetate(0.27ppm) 2] O 2 VeIl 213 7] o]
T m/p—Xylene(63.2%) » i—buthylalcohol (20.5%) >
Toluene(5.8%)2] =S &2 e

DALSl A9 HiEdd WAAAE T BFoA
m/p—Xyleneo] 7} =4 Yepst o 7 wjEdo] &
FH ARE Uetde HARAAETEY o F|dEes
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Table 11. Components and concentration of sample gas (D).

Concentration(ppm) Th(reShOId Expected Odor Conc, Attribution
Compound ppm) (%)
treated treated treated treated
source gas source gas source gas source gas

Methylethylketone 2.01 0.07 0.44 0.44 4.57 0.16 0.54% 0.44%
i—buthylalcohol 4,21 0.12 0.017 0.017 247.70 7.27] 29.30%| 20.53%
Methylisobuthylketone 2.69 0.07 0.22 0.22 12.23 0.31 1.45% 0.88%
Toluene 0.49 0.03 0.016 0,016 30.56 2.04 3.62% 5.75%
n—buthylacetate 22.60 0.27 0.33 0.33 68.49 0.81 8.10% 2.29%
m/p—Xylene 15.31 0.78 0.035 0.035 437.38 22.39| 51.74%| 63.22%
Stylene 0.53 0.04 0.041 0,041 12.92 0.91 1.53% 2.57%
o—Xylene 11.99 0.58 0.38 0,38 31.56 1,53 3.73% 4,.32%
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2wt FARRE FAo® SIE QT dntdos &
B 2r2o] AA7|%L Space Velocity= 50cm/seco]3},

Retention Time 1seco]t o2 A7 AlFEHH &2 Ao
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Fig. 11. Photographies of Kapok fibers(x 100,
% 400).
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KX E/HO [e) O T z)= = 7= SR
NF BAE 100g0] ST BN Bamge oo Gorel 0eF FAT) Slstel BHT
S AABEE o, FE4EE 0.27cm/sec, HMFF ATt
Table 12, Results of adsorption ability
adsorbent Flow S.V. R.T. Inlet Outlet Efficiency
(L/min) (cm/sec) (sec) (ppm) (ppm) (%)
1.67 3.40 2.06 2579.48 7.72 99.7
A.C. A(palm)
5.56 11.30 0.62 94,76 0.766 99.2
1.00 2.03 9.85 3.4 0.097 97.1
A.C. B(palm)
5.56 11.30 1.77 47,99 0.493 99.0
1.67 3.40 5.88 17.07 0.091 99.5
A.C. C(coal)
4.76 9.68 2.07 17.07 0.035 99.8
1.67 3.40 3.68 19.35 0.172 99.1
A.C. D(coal)
4.55 9.25 1.35 4.62 0.028 99.4
) 0.33 0.27 181.48 10,11 0.818 91.9
Kapok fiber
4.35 3.55 13.80 15.72 5.23 66.7
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Aol = #EE2E el

4, ofF AI=4dE =&t} wiEdat WAAA
A Qerpas Y] vlolwe BT
e FERAAES] HoF AABES 66.2%= B7HE S
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63.2%% 9 o3 YEAR HrrEc)
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