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qmﬂmaqa (molecular formular): C.H,CH,

ﬁmﬂ"ﬂimaqa (molecular weight) :92.13
CH

3
qwﬂﬂiﬂﬁ%}N (structure formular) : @

¥onund (CAS chemical name) : Phenylmethane
¥oMIm (common trade name) - Methacide ¥13® Toluol
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1.2 awfaniameniniazinll (physical and chemical properties) Ingautilu

Y
[

yoaunadszmedts 1l nazszidald aumnianemenmuaziadl iasil

ANABUIHAI (melting point) :-95°C
i}@nm‘lw (flash point) :6-10°C
AMUHUIUY (density) g/ml, 20 °C £ 0.8669
ﬂmﬁﬂﬂ (boiling point) 1104 °C
ANUMUILY'1e (vapor density) :3.20
anuaule (vapor pressure) 25 'C : 28.7 mmHg
. oYY vt
N3aEaY (solubility) -azanerh latesun azaelanalu

1Loaneaed axd I Aae 151lesy
msveuladalild
msazmmfwﬁqmwgﬁﬁ’m (25 °C): 535 mg/l
anpud lueIne (25 °C) £ 112 g/m’

9NTINTILINGY : 2.24 (Butyl acetate = 1)
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VOCs inhalation exposure health effects exposure
concentration time source*
(ppm)
benzene 250 - 500 continuous  vertigo, drowsiness, headache, nausea 3
3,000 continuous  euphoria, nausea, staggeringgait coma 2
20,000 brief, eye, respiratory irritation 2
intermittent
toluene 10 - 40 continuous  no symptoms 2
80 - 300 years no abnormal liver tests 3
100 6h eye/nose irritation, headache, dizziness, 2
high feeling, normal neurobehavioral
tests
200 8h mild fatigue, weakness, confusion, skin 2
tingling
600 8h euphoria, headache, dizziness, nausea, 2
pupil dilation
800 8h above symptom but more pronounced 2
and persisting for days, muscle fatigue,
nervousness, insomnia
reversible lung, kidney, liver function
glue sniffer 3yr tasts 3
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exposure source* (1) accidents, (2) experimental chambers, (3) estimated from occupational

settings.

#31: Harold, 1998

A I a v o a =4 1 a 1 A 1 [l
137190 12 Llﬁﬂﬂﬂ'ﬂllL‘IJ‘L!W‘HGUfJ\WI'J‘V]1ﬁ$a18@1!14385311’18\‘118‘]51!@@”\1‘]“VIll@lfJiNfﬂEl (919)

VOCs inhalation exposure health effects exposure
concentration time source*
(ppm)
n-hexane 54 -200 lyr polyneuropathy 3
<500 no symptoms 2
400 — 600 Year polyneuropathy 3
420 - 1280 >5 yr changes in color vision, retinal 3
pigmentation
>1,000 continuous  symptoms of narcosis 2
1,500 continuous throat, eye irritation, nausea 2
5,000 10 min dizziness, confusion 2
MEK <200 (combined  months or  polyneuropathy 3
with alcohol, years
toluene,acetone)
MBK 1,000 minutes nose, eye irritation 2
147 — 164 6—12yr  polyneuropathy 3

Exposure source* (1) Accidents, (2) Experimental chambers, (3) Estimated from occupational

settings.

#31: Harold, 1998
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AMsznoun 38 uaasanyuzuazaIulIZNoUVN sorbent tube

3. MuIUTZANT NNV sorbent tube TaelFaunsn 21

C -C
sorbent tube efficiency(%) = —22L 0% 1100 21

VOCs,r
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Craoc (mmol/l)
Run no. Oh 1h 2h 3h 4h 5h 6h
1 13.0 13.0 13.0 12.8 12.5 11.9 11.6
2 13.0 13.0 13.0 12.8 12.8 12.7 12.6
3 13.0 13.0 13.0 12.7 12.7 12.0 11.8
4 13.0 13.0 13.0 12.7 12.6 12.1 11.7
5 20.0 20.0 20.0 20.0 19.7 19.7 19.6
6 20.0 20.0 20.0 20.0 20.0 19.8 19.8
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7 20.0 20.0 20.0 20.0 20.0 19.7 19.7
8 20.0 20.0 20.0 20.0 19.8 19.8 19.6
9 6.0 6.0 5.8 5.5 5.5 5.0 4.8
10 6.0 6.0 6.0 5.6 5.5 5.1 4.9
11 6.0 6.0 5.8 5.6 5.2 4.9 4.8
12 6.0 6.0 59 5.7 5.6 5.3 5.0
13 13.0 13.0 13.0 5.7 5.6 5.4 4.7
14 20.0 20.0 20.0 20.0 19.7 19.5 19.5
15 13.0 13.0 13.0 12.6 12.4 12.2 11.2
16 13.0 13.0 13.0 12.8 12.3 12.1 11.5
17 13.0 13.0 13.0 12.7 12.7 12.4 12.1
18 13.0 13.0 13.0 13.0 12.8 12.7 12.4
19 13.0 13.0 13.0 12.6 12.5 12.0 11.4
20 13.0 13.0 13.0 12.7 12.6 12.4 12.0
21 13.0 13.0 13.0 12.6 12.4 12.0 11.1
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Q139N 14 uaad C.. C

T,in ~T,out

(Q, =100 m’/h, C, =350 ppm , Q, =0.65 m'/h, C

R ¢ dszanimumsihiialngdunnainigeg

NaOCl

=13 mmol/l, r,= 1 mm)

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 380 134 64.69
2 367 137 62.75
3 356 139 60.89
4 362 140 61.2




5 383 144 62.47
6 381 152 60.1
avg. 62.02

d' 'y 2 a o CY =) d' 1
MINA 15 uaaa ¢, G, b A & UszaniammsiniaIngduinaidng

T,out

(Q, =250 m’/h, C, =350 ppm, Q, =0.65 m'/h, Cy ., = 13 mmol/l, r, = 1 mm)
time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 368 182 50.43
2 357 166 53.56
3 334 158 52.65
4 341 154 54.95
5 337 167 50.59
6 340 166 51.16
avg. 52.22

d' 'y a2 a o CY =S d' 1
MIMNN louaaaC.. C. RN ﬂ5$ﬁﬂ‘ﬁﬂ1Wﬂ1§‘]_l”l‘]_lﬂTTl§]’f)u1ﬂL’JEIWING]

T,in ~T,out
(Q,=175m’/h, C, = 150 ppm, Q, =0.65 m'/h, Cy ., = 13 mmol/l, r, = 1 mm)
time (h) Crin (ppm) Crout (ppm) removal efficiency (%)
1 147 65 55.76
2 152 65 57.35
3 154 64 58.42
4 167 70 58.31
5 171 74 56.94
6 157 71 55
avg. 56.96

d' Iy a a o U =S d' 1
MIMNN 1709 C.. C. RS 1J53amm‘wmsmmimgaumammm

T,in ~T,out

(Q,=175m’/h, C, = 550 ppm , Q, = 0.65 m’/h, C,,.,; = 13 mmol/l, r, = 1 mm)



time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 587 254 56.72
2 564 238 57.82
3 579 238 58.85
4 561 228 59.3
5 560 240 57.21
6 554 245 55.83
avg. 57.62

d' o a A o @ = d‘ 1
M3 18 1aag C;, Cp b A & AlszanimmwmsiihiiaIngauinaiaigeg

T,in ~T,out

(Q, =100 m/h, C, = 550 ppm , Q, = 0.65 m’/h, .., = 20 mmol/l, r, = 1 mm)

time (h) Crin (ppm) Crout (ppm) removal efficiency (%)

1 584 268 54.12%
2 571 237 58.52
3 563 181 67.84
4 537 206 61.71
5 555 204 63.3
6 561 221 60.57

avg. 62.38

nugve _* Ao ai T lFlumsduiu average removal efficiency

d' Iy a a o L4 = d‘ 1
MINN 99U C,.. C. LN I 1J53ammwmsmmimgaumammm

T,in ~T,out

(Q, =250 m’/h, C, = 550 ppm, Q, = 0.65 m’/h, C,, .., = 20 mmol/l, r, = 1 mm)

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)

1 555 292 47.33

2 585 334 42.85*
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3 564 300 46.8

4 570 279 51.02

5 565 283 50

6 557 265 52.46
avg. 49.52

nueve _* Ao ai T lFlumsduaw average removal efficiency

d' 'y a2 a o CY =) d' 1
MINN 200099 C.. C. LR S ﬂ53?(1/]‘55]1‘1/‘!ﬂ13‘].|”|‘].|ﬂ11/]§]’01!1/]L’JEIWING]

T,in ~T,out

Q=175 m’/h, C.=350ppm, Q, =0.65 m’/h, C =20 mmol/l, r,= 1 mm)

NaOCl

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 348 145 58.41
2 333 130 60.99
3 356 130 63.45
4 344 115 66.49
5 365 131 64.11
6 371 139 62.64
avg. 62.68

A1319N 21 @A C. C

T,in ~T,out

(Q, =100 m’/h, C, = 150 ppm , Q, = 0.65 m’/h, .., = 20 mmol/l, r, = 1 mm)

A 2 dszanimunmsinialngaunnainie

time (h) Crin (ppm) Crout (ppm) removal efficiency (%)
| 141 57 59.41
2 147 71 51.83
3 154 68 55.88
4 169 57 66.42 *
5 149 63 57.75
6 151 60 60.01

avg. 56.98




nueve _* Ao mi T lFlumsduaw average removal efficiency

A1319N 22 @A C.. C

T,in ~T,out

(Q, =100 m’/h, C, = 150 ppm , Q, =0.65 m’/h, C,,.,, = 6 mmol/l, r, = 1 mm)

A 2 dszanimunsinialngaunnainie

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
| 121 63 47.71
2 132 67 49.58
3 139 65 53.29
4 128 60 53.33
5 137 70 48.76
6 140 71 49.37
avg. 50.34

d' 'y a2 a o CY =S d' 1
M3 23 waaa ¢, G, b A & dUszaniammsiinia Ingduinaidng

T,out

(Q, =250 m’/h, C, =350 ppm, Q, = 0.65 m’/h, C,,_,, = 6 mmol/l, r,= 1 mm)

time (h) Crin (ppm) Crout (ppm) removal efficiency (%)
1 370 202 45.45
2 365 213 41.67
3 366 206 43.83
4 381 205 46.12
5 376 195 48.02
6 379 216 42.89
avg. 44.66

d' o a A o @ = d‘ 1
M13099 24 1aaa C;, C; b A & lszanimmmsihiiaIngauinaiaigeg

T,in ~T,out
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(Q, =100 m’/h, C, = 550 ppm, Q, = 0.65 m’/h, C,,_,, = 6 mmol/l, r,= 1 mm)

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 543 262 51.66
2 535 255 52.36
3 558 260 53.38
4 522 235 55.01
5 541 255 5291
6 519 245 52.87
avg. 53.03

@139 25 1aAd C.. C

T,in ~T,out

(Q, =250 m'/h, C, = 550 ppm , Q, =0.65 m’/h, C,,.,, = 6 mmol/l, r, = 1 mm)

A 2 dszanimunsinialngaunnainie

time (h) Crin (ppm) Crout (ppm) removal efficiency (%)
| 524 302 42.29
2 511 265 48.13
3 536 293 45.29
4 528 287 45.55
5 543 292 46.2
6 551 296 46.37
avg. 45.47

Q13197 26 AN C... C

T,in ~T,out

(Q,=175m’/h, C, =350 ppm, Q, =0.65 m’/h, C,,, = 6 mmol/l, r,= 1 mm)

R ¢ dszanimumsihiialngdunnainigeg

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)

1 370 190 48.64

2 365 183 49.88




3 374 184 50.74

4 368 184 50.12
5 380 194 48.9
6 351 184 47.63
avg. 49.32

d' 'y a2 a ] CY =S d' 1
MINN27 0@ C.. C. MR & ﬂ5$ﬁﬂ‘ﬁﬂ1Wﬂ1§‘]_l”l‘]_lﬂTTl§]’f)u1ﬂL’JEIWING]

T,in ~T,out

(Q;=250 m’/h, C.=150 ppm, Q, =0.65 m’/h, Craocr = 20 mmol/l, r, = 1 mm)

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 132 70 46.72
2 144 75 47.96
3 140 61 56.11
4 135 63 53.51
5 141 76 46.34
6 137 75 45.18
avg. 49.31

d' o a A o @ = d‘ 1
M1319% 28 1aag C;, Cp b A & dlszanimmwmsiihiialngauinaiaieg

T,in ~~T,out

(Q,=175m’/h, C, =350 ppm , Q, =0.65 m’/h, C,,.,; = 13 mmol/l, r, = 1 mm)
time (h) Ciim (ppm) Crout (ppm) removal efficiency (%)
1 331 144 56.53
2 325 139 57.14
3 328 135 58.96
4 327 134 59.1
5 320 137 57.1

6 319 142 55.43




avg. 57.38

A13719N 29 AR C. C

T,in ~T,out

(Q,=175m’/h, C, =350 ppm, Q, =0.65 m’/h, Cy ., = 13 mmol/l, r, = 1 mm)

A 2 dszanimumsinialngaunnainie

time (h) Ciin (ppm) Crout (ppm) removal efficiency (%)

1 331 144 56.53
2 325 139 57.14
3 328 135 58.96
4 327 134 59.1
5 320 137 57.1
6 319 142 55.43

avg. 57.38

A13197 30 AR C.. C

T,in ~~T,out

(Q, =100 m'/h, C, = 150 ppm , Q, = 0.65 m’/h, C,,.,; = 13 mmol/l, r, = 1 mm)

A 2 dszanimunsinialngaunnainie

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 122 49 59.45
2 129 53 58.96
3 131 51 61.24
4 148 66 55.62%
5 137 54 60.47
6 132 53 60.04
avg. 60.04

vuoma * Ao A 1l lunsfuia average removal efficiency

d' o a A o @ = d‘ 1
M13099 31 4aag C;, Cp b A & lszanimmmsiihiialngauinaiaigeg

T,in ~~T,out



(Q,=175m’/h, C, =350 ppm, Q, =0.5 m’/h, Cy ., = 13 mmol/l, r, = 1 mm)
time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 361 209 42.2
2 343 195 43.16
3 362 185 48.99
4 347 165 52.39
5 366 179 51
6 360 200 44.57
avg. 47.05

d' 'y a a o L4 = d‘ 1
MINN32ude9C,.. C. LA I 1J53ammwmsmmimgaumammm

T,in ~T,out
(Q,=175m’/h, C, =350 ppm, Q, =0.8 m’/h, Cy ., = 13 mmol/l, r, = 1 mm)
time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 324 92 71.51
2 322 84 73.84
3 343 84 75.43
4 353 90 74.44
5 329 88 73.32
6 337 98 70.97
avg. 73.25

d' o a A o @ = d‘ 1
M13709% 33 4aaa C;, C; b A & lszanimmwmsiihiialngauinaiaigg

Tin Crou
(Q,=175m’/h, C, =750 ppm , Q, = 0.65 m’/h, C,,.,; = 13 mmol/l, r, = 1 mm)
time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 740 319 56.86
2 728 310 57.42

3 747 314 57.98
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4 755 317 58.01
5 739 314 57.55
6 747 328 56.15
avg. 57.33

d' 'y a a o L4 = d‘ 1
MINN34ugaaC,.. C. LN I 1J53ammwmsmmimgaumammm

T,in ~T,out
Q=175 m’/h, C.=1,500 ppm, Q, = 0.65 m’/h, Craoc = 13 mmol/l, r, = 1 mm)
time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 1670 730 56.31%
2 1495 593 60.31
3 1560 600 61.53
4 1512 581 61.57
5 1477 579 60.79
6 1526 604 60.42
avg. 60.92

vuoma * Ao A Ll lunsfui average removal efficiency

= dq 1 = a o L 4
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d' o a A o @ = d‘ 1
M13719% 35 4aag C;, Cp b A & dlszanimmwmsiihiialngauiinaiaigeg

T,in ~~T,out

(Q,=175m'/h, C, =350 ppm , Q, = 0.5 m’/h, C,,,; = 6 mmol/l, r,= 0.5 mm)

time (h) Ciim (ppm) Crout (ppm) removal efficiency (%)
1 360 165 54.03
2 345 150 56.41
3 343 161 53.12

4 330 156 52.66




5 341 169 50.48

6 347 174 49.76
avg. 52.74
31971 36 LAY CrnCro bR & UszingmwmsthaTngduiinaidiag
(Q,=175m’/h, C, =350 ppm, Q, = 0.5 m'/h, Cy_,, = 13 mmol/l, r,= 0.5 mm)
time (h) Ciin (ppm) Crout (ppm) removal efficiency (%)

1 325 146 55.04

2 317 141 55.57

3 322 142 55.98

4 308 139 54.71

5 316 144 54.28

6 324 152 53.17
avg. 54.80

d' o a A o @ = d‘ 1
M1309% 37 4aeg C;, Cp b B & dlszanimmmsiihiiaIngauinaiaigeg

T,in “T,out
(Q,=175m’/h, C, =350 ppm , Q, =0.5 m’/h, C,,.,,, = 20 mmol/l, r,= 0.5 mm)
time (h) Ciin (ppm) Crout (ppm) removal efficiency (%)
1 313 153 51.13
2 306 139 54.54
3 321 142 55.76
4 329 146 55.76
5 314 137 56.33
6 325 144 55.81
avg. 54.89

d' Iy a2 a -] CY =S d' 1
MI199 38 Uaaa ¢, C,, b A & UszaniammsiiniaIngduinaidng

T,out



(Q, =175 m’/h, C, =350 ppm, Q, = 0.8 m’/h, Cy ., = 6 mmol/l, r,= 0.5 mm)

time (h) C;; (ppm) C; ou (PPM) removal efficiency (%)

1 364 73 79.83
2 347 65 81.13
3 360 67 81.45
4 351 61 82.62
5 345 64 81.52
6 367 73 80.1

avg. 81.11

Q13197 39 uaAAd C.. C

T,in ~T,out

(Q,=175m’/h, C, =350 ppm, Q, =0.8 m’/h, Cy_,, = 13 mmol/l, r,= 0.5 mm)

R ¢ dszanimumsihiiangdunnainigeg

time (h) C;: (ppm) Cou (PPM) removal efficiency (%)
1 374 62 83.42
2 355 54 84.91
3 363 53 85.32
4 364 48 86.85
5 375 49 86.9
6 363 51 86.01
avg. 85.55

d' Iy a a o v =S d' 1
MINN40uaaaC,.. C. IR 1Jszamm‘wmsmmi‘ngaumammm

T,in ~T,out

(Q,=175m’/h, C, =350 ppm, Q, = 0.8 m’/h, Cy ., = 20 mmol/l, r,= 0.5 mm)

time (h) C;; (ppm) Cy oue (PPM) removal efficiency (%)

1 355 56 83.31*

2 320 44 86.14
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3 337 42 87.62
4 339 39 88.37
5 345 42 87.83
6 343 46 86.46
avg. 871

nueve _* Ao ai T lFlumsduaw average removal efficiency

A1319N 41 @ C. C

T,in ~T,out

(Q,=175m’/h, C, =350 ppm , Q, = 0.8 m’/h, C,,_,,, = 30 mmol/l, r,= 0.5 mm)

A 2 dszanimunsinialngaunnainie

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
| 327 46 86.04
2 339 41 87.8
3 321 39 87.84
4 340 40 88.13
5 345 38 88.92
6 356 44 87.56
avg. 87.72

Y o w Y v U aaa a U U A
3. ﬂﬁﬂi%qnﬁﬂ‘ﬂi%ﬂﬂﬂ1ﬂﬂﬂ%ﬂ wet scrubber 53“ﬂﬂﬂﬂﬂiﬂ1ﬂﬂﬂ°ﬂ!ﬂ‘l§‘u ﬂ‘]Ji’)Z“]IIWM as

MEK

d' Iy a a o L4 d‘ A
AITNN 42 1aag C LR ¢ Uszanimwmsiitia MEK NI N

MEK,in CMEK,out

(Qg =175 m'/h, Cyypye = 350 ppm , Q, = 0.8 m'/h, Cy, oy = 20 mmol/l, r,= 0.5 mm)

NaOCl

time (h) Cyiex.n (PPM) Crek.oue (PPM) removal efficiency (%)
1 325 54 83.45
2 334 57 83.08

3 322 51 84.01
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4 347 51 85.16
5 324 51 84.21
6 306 47 84.6
avg. 84.09

d' Iy a a o L4 d‘ A
AITNN 43 1Uaag C LR ¢ Uszanimwmsiitia MEK NIATN N

MEK,in CMEK,out

(Q, =175 m’/h, C,p = 350 ppm , Q, = 0.8 m'/h, Cy, ., = 30 mmol/L, r,= 0.5 mm)

time (h) Cyiex.n (PPM) Crek.ou (PPM) removal efficiency (%)
1 347 36 89.5336
2 365 39 89.303
3 361 43 88.01
4 357 42 88.2
avg. 88.76

d’ ) Aa A ) L% td' 1
MIT 44 1889 Cypy Cuncon B B & Ysza@nEnmmsiga MEK fina1a149)

(Q, =175 m’/h, C,p, = 350 ppm , Q, = 0.8 m'/h, Cy o, = 40 mmol/l, r,= 0.5 mm)

MEK

96

time (h) Cyiex.n (PPM) Ciexou (PPM) removal efficiency (%)
1 356 35 90.24
2 374 38 89.71
3 366 29 92.03
4 370 28 92.47
avg. 91.11

d' Iy a a o L4 d‘ A
AITNN 45 uaag C LR ¢ Uszanimwmsiitia MEK NI N

MEK,in CMEK,out

(Q, =175 m’/h, C,p = 350 ppm , Q, = 0.8 m'/h, Cy, ,; = 50 mmol/L, r,= 0.5 mm)

time (h) Cyiex.n (PPM) Crek.ou (PPM) removal efficiency (%)




1 344 33 90.39

2 353 35 90.19
3 362 28 92.16
4 373 29 92.22
avg. 91.24

d' 'y a a o U a dl 1
A13199 46 Uaaa C,, C, ., bb A & Uszaniamumsthiiaozy launnainie

A,out

(Q,=175m’/h, C, =350 ppm , Q, = 0.8 m/h, C,,_y, = 20 mmol/l, r,= 0.5 mm)

time (h) Cain (ppm) Crout (ppm) removal efficiency (%)
| 357 44 87.79
2 331 43 86.89
3 347 43 87.71
4 363 40 88.98
5 353 43 87.82
6 364 45 87.54
avg. 87.79

d' o a A o @ a d' 1
MINN 47 Udaa C, C, LA 2 dszanimumstdaosd launnainiee

A,in A, out

(Q,=175m’/h, C, =350 ppm , Q, = 0.8 m/h, C,,_y, = 30 mmol/l, r,= 0.5 mm)

time (h) Ciim (ppm) C,out (ppm) removal efficiency (%)
| 314 38 87.98
2 305 30 90.13
3 323 32 90.028
4 317 39 87.76
avg. 88.97

Q131N 48 AAI C,. C

A,in ~Aout

(Q,=175m’/h, C, =350 ppm , Q, = 0.8 m/h, C,, ., = 40 mmol/l, r,= 0.5 mm)

ILR ¢ Uszaninmnmsiitaess lauinainie

time (h) Ciin (ppm) Caout (ppm) removal efficiency (%)




1 367 33 91.13
2 374 31 91.6
3 355 26 92.56
4 361 26 92.84
avg. 92.03

d' 'y a a o U a dl 1
A3 49 uaaa C,, C, ., b B € Uszaniamumstiiaezy launnainie

A,out

(Q,=175m’/h, C, =350 ppm , Q, = 0.8 m/h, C,, o, = 50 mmol/l, r,= 0.5 mm)

time (h) Cain (ppm) Crout (ppm) removal efficiency (%)
1 373 29 92.16
2 381 31 91.96
3 389 30 92.16
4 370 29 92.22
avg. 92.13

4. MsAnENaAINNTAATNNNAaUTEANENINNTLNTRINgAY MEK uazasdlnu

d' 'y a a o L4 = d' 1
MINN 50U C,.. C. LA I ﬂ53E‘T‘Vl‘ﬁﬂ”l‘Wﬂﬁ‘].l”l‘]JﬂI‘V]Q’f)lﬁ/]L’Jﬂ”l@]N*]

T,in ~T,out

(Q, =175 m’/h, C, =350 ppm, Q, = 0.8 m'/h, Cy o, = 0 mmol/l, r,= 0.5 mm)

time (h) Crin (ppm) Coout (ppm) removal efficiency (%)
1 333 226 32.27
2 340 231 32.14
3 350 237 32.26
4 359 251 29.95
5 321 230 28.24
6 327 244 25.33
avg. 30.03

d' Iy a a o L4 d‘ A
AITNN 51 1aag C LR ¢ Uszanimwmsiitia MEK NI N

MEK,in CMEK,out
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(Qg =175 m'/h, Cyypy = 350 ppm , Q, = 0.8 m'/h, Cy, o, = 0 mmol/l, r,= 0.5 mm)

NaOCl —

time (h) Cyiex.n (PPM) Crek.ou (PPM) removal efficiency (%)
1 321 178 44.53
2 333 184 44.73
3 337 189 43.92
4 329 188 42.96
5 346 202 41.73
6 353 214 394
avg. 42.88

AN 52 uAAd C, . C

A,in ~Aout

3
(Q,=175m’/h, C,

ILR ¢ Useanimmmsititaess lauinainie

=350 ppm, Q, = 0.8 m'/h, Cy, ., = 0 mmol/l, r,= 0.5 mm)

time (h) Ciim (ppm) C,out (ppm) removal efficiency (%)
1 345 168 514
2 354 174 50.98
3 366 178 51.46
4 347 171 50.82
5 349 180 48.3
6 366 196 46.4
avg. 49.89
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MARUIN ¥
a d
Mynzviveyalaeldlisunsy Regression

1. YoyanaadfvewuuTIana
o o @ 4 ' a a o W o
nuuSaeaaInuduiussznIdszansnimlunstinia Ingduny
dusduiumsansg n1dluaumsh 14 snsaadaldnnaumsn 19 Feldnnldsunsy

Regression 108fi4oyanNanaLTaInIn1g1ed 53

y = by +bx;+b,xx; +bx,x, +b,x; +bsx, (19)
M15199 53 udetoyan NAnAveWDUTIADS
P value Std Error -95% 95% t Stat VIF

b0 123.22  0.000248 28.46 64.34 182.09 4.330

bl 292.46  0.000294 68.64 150.46 434.46 4.261 174.43



101

b2  -0.08792 3.53E-07 0.01248 -0.114  -0.06210  -7.045 2.035
b3 0.002272  0.00175 0.642 0.944 3.601 3.539 1.480
b4 -282.51 0.00455 89.86 -468.40 -96.62 -3.144 172.49

b5 0.00479  0.00950 0.00169 0.00129  0.00829 2.830 1.035

Tasuvudraeai 1d%ia R’ = 0.94 1ag R adjusted = 0.92

2. MI1N ANOVA

~ Ay Y a o o A ]
AT NN 54 LAAIN1519 ANOVA Tlllﬂi]TﬂﬂTi?LﬂiTg‘ViWaﬂl@ﬂﬁﬂTﬁgﬂTLuuﬂTi Tﬂﬂisﬁjﬂiuﬂiﬂ

Regression
source SS SS% MS F F Signif. df
Regression ~ 4065.7 95 813.14 83.88 5.44E-14 5
Residual 222.96 5 9.694 23

Total 4288.6 100 28






