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Abstract

Indoor air quality (IAQ) is very important because people spend more than 80%
of timeindoors. Indoor air pollutants might come from ambient air pollutants which
dispersed indoors or simply due to the factors indoors, such asinterior design and
human activities. Poor ventilation system is usually blamed for the bad IAQ. However,
the real causes still need more investigations.

In order to improve the indoor air quality and also to propose a strategy for the
management of |AQ for the EPA, Taiwan, the research project “Indoor air quality
management — effects on airborne diseases and strategy for management” is designed
which includes the current study: “Indoor Air Quality -- Evaluation, and Its Effects on
Airborne Disease”. For this research, sampling and analysis of chemical factors
(nicotine, formaldehyde, benzene, toluene, ethylbenzene, and xylenes as indicative
pollutants) and bioaerosol (including fungi and bacteria) were performed in a general
office building. Besides, samples from outpatient center and in-patient roomsin the
hospital were also taken. Data regarding health status, health records, and quality of
life were collected for the people working in the building and hospital mentioned
above.

The results showed that toluene were found from all the samples collected in a
medical center while formaldehyde were aso found from most of the samples. Ethyl
benzene and xylenes were found only from several samples while benzene and
nicotine were not detected. From the office building, toluene and formaldehyde were
detected while ethyl benzene, xylenes, benzene, and nicotine were all not found. For
bioaerosols, the concentrations of bacteria were time-dependent while the
concentrations of fungi remained constant in the office building. On the other hand,
the concentrations of bacteria and fungi in amedical center were characteristic
dependent. Besides, there were dose-dependent between indoor air quality and SBS as
well aswork performance among medical and office staff. Workers with SBS seemed
to have higher rate of absence from work and lower ability of work performance.
Based on the findings, the levels of bacteria and fungi were both higher in the medical

center compared to the office building. Therefore thereis a necessity that  the criteria
of control for biohazard should be established.

Keywords: Indoor Air Pollutants, Indoor Air Quality, Management Strategy
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(Endotoxin)

[Griffiths 1994] (ACGIH) 1986
10,000 cfu/m3
500 cfu/m3 [Griffiths 1994]
Infection
Allergy Toxicity | 1999]
Aspergillosis Aspergillus spp.

[Andersen 1996; Husman 1996]

[Solley 1980] hypersensitivity
pneumonia dlergicasthma  [Gravesen 1979]
endotoxins exotoxins
mycotoxins
cotton mill fever [ 1997]
[Li 1992]
[ 1998]

[Lacey 1994]



[Li 1992] ( 70 %)

[Li 1992]

[ 2000]



CO2



()
MAS100 Merck air sampler

100
L/min Malt Extract Agar MEA
Trypticase Soy Agar TSA

American Conference of Governmental Industrial Hygienists, ACGIH

25 48
30 24 Colony Forming Unit,
CFU CFU
CFU/m® CFUx1000 (L/ m®* + 100
L/minx5min  MEA
Aspergillus Alternaria Cladosporium  Fusarium

Penicillium yeasts
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()

( )

(passive sampling)

(VOCs) 3M Organic Vapor Monitor 3500 3M
3500 VOCs
[3M 2000] . acetone, acetonitrile, acrylonitrile...
( ) 3M 3500
Cs2 GC-FID
(
)
3M Formaldehyde Monitor 3721 3M 3500

3M Formaldehyde Monitor 3721
3M Formaldehyde Monitor 3721 sodium bisulfite
chromotropic acid

(spectrophotometer) 0.03

ppm

(solid-phase microextraction SPME)

[Pawliszyn 1997] SPME
(thermal desorption)
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[Pawliszyn 1997]

SPME [Tsai 2002, 2003(1), 2003(2), 2004]
SPME
(Fiber Assembly; )
(Teflon tubing) (
X )

SPME Fiber Assembly(from Supelco catalog)

1.3 cm
- » e 10.2 ¢ »
d.
F.
. ()
C b "u:
1 cmr
- 11 cm >
- 13.5 ecm

¥

[Tsai 2002, 2003(1), 2004]
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SPME

SPME

GC

3M 3500

3M 3721
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74.1%
75. 5%
P

n n
a .

112 452 52 315 0.013
b . 188 755 85 51.2 0.001
c . 170 69.4 121 752 0.540
d.

112 450 126 741 0.001
e. 87 350 67 404 0.740
- 150 60.2 88 533 0.018
g. 123 49.6 83 497 0.854
h . 132 528 83 50.3 0.9
i 129 52.2 55 33.0 0.05
i 77 312 29 17.4 0.012
K .

156 62.4 86 51.2 0.003
| 160 64.3 80 47.9 0.008
m. 99 396 38 229 0.002
n . 64 25.6 28 16.8 0.078
0. 40 161 22 133 0.603
P 69 27.6 54 327 0.262
q. 6 6 5 125 0.185
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73.3% 69.2% 6 0%
P
n n
173 69.2 121 733 0.005
167 67.6 108 65.9 0.477
129 514 109 66.1 0.015
114 454 65 39.6 0.509
130 51.8 93 571 0.643
122 49.0 83 512 0.465
79 321 57 352 0.498
144 57.8 92 56.8 0.776
154 61.8 102 634 0.016
129 516 98 59.0 0.002
38 151 20 123 0.151
86 34.3 57 35.0 0.169
78 31.2 66 40.7 0.167
173 69.2 127 75.6 0.013
8 101 0 0 0.283
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20-30

P

n n n
51 455 161 76.7 82 88.2 0.001
45 40.9 151 726 79 849 0.001
44 39.6 122 575 72 774 0.001
20 18.2 93 43.9 66 710 0.001
34 30.9 112 531 77 828 0.001
37 33.0 108 51.7 60 66.7 0.001
16 147 66 32.0 54 58.1 0.001
29 26.9 131 62.7 76 80.9 0.001
37 339 142 67.9 77 837 0.001
36 321 119 564 72 1774 0.001

7 64 21 99 30 323 0.001
19 173 75 35.7 49 53.3 0.001
21 18.9 75 35.7 48 52.7 0.001
62 544 162 76.4 76 82.6 0.001

1 34 1 19 6 286 0.001
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n(%) n(%) n(%) P
<0.001
39(34.5) 34(16.0) 7(7.5)
43(38.1) 68(32.1) 21(22.6)
28(24.8) 85(40.1) 39(41.9)
3(2.7) 25(11.8) 26(28.0)
0.561
0(0.0) 2(0.9) 1(1.1)
116(100.0)  211(99.1) 93(98.9)
<0.001
86(74.8) 119(55.9) 27(29.0)
23(20.0) 69(32.4) 34(36.6)
3(2.6) 22(10.3) 27(29.0)
3(2.6) 3(1.4) 5(5.4)
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- 15

n(%) n(%) n(%) P
0.004
3(2.2) 13(8.0) 15(12.9)
136(97.8) 150(92.0) 101(87.1)
<0.001
87(64.0) 30(18.5) 13(11.0)
39(28.7) 96(59.3) 40(33.9)
8(5.9) 34(21.0) 53(44.9)
2(1.5) 2(1.2) 12(10.2)
<0.001
27(18.6) 57(35.2) 67(56.8)
118(81.4) 105(64.8) 51(43.2)
<0.001
36(25.2) 69(43.1) 64(54.2)
107(74.8)  91(56.9) 54(45.8)
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207
198
161
124
154
143

65.9
63.1
51.3
39.5
49.0
45.5

95 303

169
183
158

53.8
58.3
50.3

40 12.7

100

31.8

92 293

214

68.2

7 22

87
77
77
55
69
62
41
67
73
69
18
42
52
86

76.3
67.5
67.5
48.2
60.5
54.4
36.0
58.8
64.0
60.5
15.8
36.8
45.2
754
0.9

0.04
0.392
0.003
0.105
0.036
0.105
0.262
0.363
0.283
0.061
0.415
0.332
0.002
0.146
0.361
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n(%) n(%) P
<0.001
72(23.4) 8(7.3)
105(34.1) 27(24.8)
102(33.1) 50(45.9)
29(9.4) 24(22.0)
0.795
2(0.6) 1(0.9)
308(99.4) 112(99.1)
0.008
179(58.1) 53(46.9)
93(30.2) 33(29.2)
28(9.1) 24(21.2)
8(2.6) 3(2.7)
<0.001
14(4.6) 17(15.2)
292(95.4) 95(84.8)
0.049
106(34.4) 24(22.2)
129(41.9) 46(42.6)
63(20.5) 32(29.6)
10(3.2) 6(5.6)
0.908
111(35.7) 40(35.1)
200(64.3) 74(64.9)
0.554
121(39.3) 48(42.5)
187(60.7) 65(57.5)
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@)

24

(ppm) (ppm) (Ppm)
11C NA NA 801
7B 922 829 841
5B 975 909 1015
15C NA NA 824
12C 609 590 750
8A 718 755 817
3A 811 745 726
11E NA NA NA
S5A 715 609 793
9E 535 552 NA
10B 1065 871 809
6E 695 674 NA
1F 676 NA NA
1F 1024 NA NA
2F 825 NA NA
3F 788 NA NA
6F 760 NA NA

4 YES-206 CO,

*

ALNOR Model 8610 CO,



2 [ 2004]

(solid-phase microextraction SPME)

( )
: PDMS 100 pm (Polydimethylsiloxane) PDMS/DVB

65um (PDM S/divinylbenzene) CAR/PDMS 75um (Carboxen/PDMYS)
PDMS 100pm

SPME

(gas
chromatography/mass spectrometer GC/MS)
0.29ng
0.76ng 0.5(TWA)~4mg/m*(8TWA)
10~90min 4 25 6%~80%

(10.45+5.99)x10% cm*/min

(10.45+5.99)x10% cm*/min GC/MS
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3)

23

12.
12.

12. 44
12.

272

12C
a a a a b
ppb ppb ppb ppb ppb ppb
11C 0.089
7B 0.090
5B SI CU 0.108
15C 0. 085
12C 0.118 0.094 0.089
8 A 0.083
3A 0.096
11E
5A 0.092
9 E 0.095
108B -1 0.083
108B -2 0.082
6 E -1 0.087
6 E -2 0.089
24
: 3M 3500 Organic Vapor Monitors
0.022~3.551 ppb 0.020~3.256 ppb
0.020~3.323 pphb
° SPME fSWRELCO 57300-U 7.122~712.
ppb
¢ 3M 3721 Formal dehyde Monitors
10.389~155.854 ppb



ppb ppb ppb

ppb ppb ppb
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24
: 3M 3500
0.022~3.551
0.020~3.323
b

Organic Vapor

Moni tors

ppb 0.020~3.256 pphb

ppb

SPME fSWRELCO 57300-U

ppb
i 3M 3721
10.389~155.

For mal dehyde
854 ppb

7.122~712.

Moni tors

24

0.02]1

272
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CFU/ m3 —o—1F
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L/min

MAS100 Merck air sampler

Trypticase Soy Agar TSA

Forming Unit, CFU CFU

CFU/m®

15C

100

Malt Extract Agar MEA

Colony

Aspergillus Alternaria Cladosporium Fusarium  Penicillium  yeasts

(CFUIM"3)

100
90
80
70
60
50
40
30
20
10

Penicillium  Aspergillus

yeasts

—&— Altemnaria
—8— Aspergillus

Penicillium
—¥— yeasts
—&— Fusarium
—+—  mucos
other

Cladosporium

P
I
]
S
)
=
S
S
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(CFU/M"3)

30

25

20

15

10

Aspergillus Cladosporium  Fusarium  Penicillium

A

9:35

0:05

0:35

1.05

135

2:05

<47

9:30, 10:00,110:30,111:00,1 11:30,1 12:00,1 12:30,1 13:00,1 13:30,1 14:00,1 14:30,1 15:00,1 15:30,1 16:00,1 16:30,1 17:00,1

2:35

/

3:05

3:35

4.05

(

4:35

5.05

535

)

6:05

Alternaria

yeasts

6:35

7.05

—&— Alternaria
—&— Aspergillus

Cladosporium

Penicillium
—¥— yeasts
—e— Fusarium
—+—  mucos
—=— other
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PID

ppm —11cC —78 5B(SI CU)
15¢C —9E —11E

10 —5A —12cC ——3A

9 8 A 10B 6 E
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~ PID PGM-76,RAE systems,USA
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ppb)

(0.088~0.118 ppb)

X
CFU/m’)

CFU/m®)

(0.082~0.118

(11.99~15.46 ppb)

(12.49~16.89 ppb)

55 CFU/m’) ( 280

( 95 CFU/m’) ( 380

Aspergillus Alternaria Cladosporium Fusarium  Penicillium  yeasts

yeasts

Penicillium  Aspergillus

Alternaria

Aspergillus Cladosporium  Fusarium  Penicillium yeasts
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Tech Data Bulletin

Organic Vapor Monitors (continued)

page Tof 11

Sampling  Kecommemded

Calculation Calenlation

Eate Samplimg Copacity  Recovery Consinmi Comstami
{ee/miny Timse {Hrs} g Coeflicient A (mgm®y B (ppm)
* Anmane () 401 2 ) k=) I 249 1060
Acetanirie i) 482 2 0.5 102 e 207 ]
Acrylaninie 438 i 14 1.04 na 1062
Ayl Aboohol 404 i 8 .74 4dy 8 1042
Ayl Ghiaride Fa1 ] 3 (B 2.6 =R U]
* mefumyl Acotaie Hif & =28 .o 3.8 TR
® nefumd Aleohal |1 Pentancl) 2 4 .56 4y <R | B
s-fumyl Aloohol 2 =28 .58 4oy <R | B
* Benzone X4 & n a7 2082 B
Berzy Chioride 2 i =28 .BG M.a O 1]
Bromalam k] i =28 1.0 1 L]
* 1-Eromopen pans i i} imil 1.0z s X
* 1, 5Butadione (o) 428 {m} {mil .76 4dy 204 1056
n-Bartyl Acotain B16 & =28 1.0¢ ne &
® s-Butyl Acotata MG & =28 o.o8 8.0 ]
1Byl Anotain R4 & 23 o.o8 M0 O 1]
Blutyl Acrylate XA & =28 106 .8 [4=2]
* neBartyl Alcohal M3 & n .56 4 252 GE2
5Byl Aloohol A i 1 (0B {dy 2.7 EEL]
1- By Aloohol &2 i 18 b4 204 oy
* Hutyl Celliosohm Hz2 ] =28 .81 4dy 35.6 ]
* Hubyl Celosohe Acetale po k] =28 020 41.2 ]
Butyl Glycidyl Ether Fa & 28 ek o [
* pebart Butylloluene T B 28 1.07 4.3 r.87
Camnphor 214 & =28 ooz A48T TE0
Carbon Diis ulfide {c) 428 & a7 0.7 {hy 234 TE0
Carbon Tetabromide Kb i =8 (.26 {hy e ey
* Carbon Tetrach kride Fz2 i =28 .o aa .
* Callosolwa LrE] ] =28 (B4 4y kTR ) B
* Callosolva Aootate Hif & =28 ] e =4
* Chicrobenzana k) & =258 el o} a1 41
* Chicrobmomomathane 4 & W o0 231 B49
Chiomiarm Fi4 & n .26 206 E11
Chioroprons 2 LI | BEA
o-C hlarostyrens Hii i =28 k) ] 3.8 [y ]
= 2«Chiom=1,1,12 ik 8 BT {f ne 1]
tntraflucroathane (HCGFC 124y
oG hlarotoluens XA & =28 ooz .8 r.oF
" Cumene A & =258 1.0 0.8 B
* Cyoickmmn 24 & 13 1.0 .9 B
* Cyciohamanol s & n 1.0 {dp kKB BT
* Cyoiohamnons Ha i n (b B kLT BE2
* Cyciohmmne fLvk] i n hea no W
Cyclopantadions 5 283 GG

[} 3M 3520 Crgank: Vapor Marniiar Recommandsd

) Mefiathefhana Chiarice

(el B0% Dimscihybermanide in carbon disufda

1 Eapsapana
g0 Acsstoninika
() Tood i

[ Rafigerala ardior axpedia or anakss o halp araum

aorabe resulis

[K] Trich kancssthrybaina
[m} Bea bechnical bulledn
* Labonmiony warifed samplng e
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Tech Data Bulletin — Organic Vapor Monitors (continued) page Baf 11
Samplng Ko feed Calculation  Calenlation
Kaie Hamuplimg Copaeity  Recovery Comsiamt Constani
comiinwed {ee/min} T {Hrs} (g Coelficient A (mgm'y B (ppm)
Cydoportana (o) Lo 1 8 1.02 218 BER
* n-Decanae Pl =25 1.06 43.3 I.A44
* Dinowone fAkoohal mzr 4 =26 .54 (d} 368 TAG
* oeDichlomobermne i 4 =28 .87 364 608
* peDichloroberemne i 4 =28 .74 360 .08
1,1-Dichloroothane X 4 13 .52 31 I.A44
* 1,2-Dichlorontylone X2 L] 10 .56 204 rar
Dichioroetind Ether i 4 =28 .66 303 il
1,1-Dichloro- 1-mitroathang il a8.1 2= 5
* 1,1-Dichlorc-2 2,2 ot} a4 BAF
triffucrathana (HCFC: 125
Dicrpedopssntad iene il 4 =28 .68 424 TR
Diathyl Katone By 4 24 .58 308 BER
* Discbutyl Kotona B 4 =25 1.08 0.7 .8
Dimethylacotamide Xn 4 =26 .84 (d} A B
Cimethyl Formamide 1. 4 =28 {86 (d} 282 G42
peDhicocane A 4 21 .81 o .04
Diprogrybena Giyool Maetingd Ether 255 4 28 .82 8 a2
Diprogyl Kotone (4-Hoptnone} 278 4 28 LI i3 560 o
Ditvinyl Baruono bl 4 20 Q.47 429 B0E
* neDodecane A =25 1.08 465.5 il
Enflurane ik 4 a .88 353 4.8
Epichloncirydnin pazlid 4 20 .06 Fia (A=}
* 1. Ethoynonafluorobotans 1 =28 {82 (ki 41.8 1B
(HFE-7200
* Etnyl foataie M5 L 20 (.89 2840 204
Etindl #inryiate Xz 4 =26 (.83 ETR T.EA
* Etird Aloohal id) 437 1 38 .58 (g} ok 12.14
Ettrd Borzane n3 4 24 .56 364 44
* Etiryl Bromida M4 4 L {54 Zr8 iRl
Etird Bustyl Entono Hin 4 =26 (.68 367 T
Etindenz Chiarohydrin o 4 11 {82 (d} 248 BoE
* Etfrdens Dibeomida MG 21 (.83 334 4.40
* Ettrylenz Dichloide X 4 16 .56 31 I.A44
Etird Ether {c) MR 4 12 .56 T2 1% i}
Etird Formabe R 4 a (.86 284 i1
Furfural M3 i =28 .82 (d} 282 Az
Furfury Aloohol il L] =28 @11 (d) i ri B4
* Gazaling il 4 =28 .54 A 48
Gikyoidol i 214 850
FHal othane anr 4 10 1.08 311 4.10
* neHoptane ma L] =28 1.04 Jad 44
Hexachicrobutadians o 437 4.00
Hexachiorooyolapentadiens p- A ] 452 406
feb 3 3630 Ceganis Wapor Mon kor R oom rmanded 0 Refrigerade andior exped ke for analysis o halp ensune
fd] Wathylans Chicride aociirake reuls
fal 50% Dyt for maimiidia in carbeon: O uilfics ) Traohl oo ahlans
{N Haopnapancd ) Sad e bl Dasliatiny
ta) Aoatonisrla * Latonalony vartied sampling rala

1h] Toluana



Tech Data Bulletin

Organic Vapor Monitors (continued)

PR

page %ol 11

Sampling  Kecommemded

Calkenlation  Calcalation

Rate Samplimy Capacity  Hecovery Constant Comstani
comtinned {ee/minj Tamse (Hrs) |l Coeflicient A (mg'm®y B {ppm)
Haxachioroethana My ] 258 056 e JBY
* neHexane ki ] 24 .07 1.3 BEY
* Hoane somors eedi) ¥ 24 1.0 3.3 BET
Izaamyl Acotate 2 ] =28 o .8 Ged
* Isoamyl Sicohal ek} ] n 096 {dy no BEQ
* Isobubd Acetals 30 ] 25 .02 na B39
® Isobubyd Alookol 359 ] L .08 oy Frg: ] 219
Isofiurane (Forana) 283 T B 38.3 468
Izoactyl Alochol g ] 23 080 Ba .48
Isapar 5 244 =28 .o 4.0 142
* Isophorone Al ] =28 oye 461 B15
Isoproporaathancl Pk} ] 23 oo e 7.6
|=oproge Aotata i ¥ 15 Do .6 (Re]
* Isoproged Adoohol (o) 4 i) (e 0.9 dgh 254 1053
Isapoged Ethar {c) nz ] 2 .03 &R | LET
Isapnog Clycidyl Ethar Ha ] 23 o 44 1.3
® Musityane k] ] =28 .06 no ]
* Mesitd Code nz ] =28 1] £-R | 7.8
1-Mathogronafiucrobutane 253 4 0B k) 1. Eir
(HFE-T1003
® Mt fontate {c} o 2 3 0.e2 AR BEz
Myl Acrate 358 ] 11 el e el
Metirlal (<) ara 1 W oo 264 B48
Mty Ayl Kalone XA ] 24 i ] KLY ] LET
Myl Bromide () 409 244 G230
® Mot t-Bubyl Ethar (MTEE) A B 17 0o LA am
* Moyl Buty Kstone g ) 24 1.00 kxR B
® Mot Celiosohve B3 ] =28 O oy 278 BBS
® Mot Celicsobe Acotste pali} ] =28 il ME 114
® Mot Cydohocane A ¥ 20 .03 e BE2
Myl Cychohescancl X3 a =28 o] k1. BAG
* Metriene Chionde {c) Ira i) {rm) OB 2684 TED
® Mot Efyl Kotona HE3 ] 4 0 i FIg.] R
Myl Formate () 450 1 a8 076 oy 222 ans
Bebibathyl-3: heptancna A4 ) 24 Bk ire [
Metiyl lodide T 252 469
Myl Iscarmyl Ketone o ] =28 1.0 387 165
Myl lsobutyl Carbing 2 B i 081 42 B9
* Mot lsotntyl Kotana i) a =28 0.00 33 B4
Metiyl lsopropyd Kelone x2A ] 24 o A6 BES
Myl Methacrylaie A ] =28 =] 4 A
® Mot Propyl Kotone Xi0 B 24 0.0 a3 BED
1=t 2- pyerolidinona HA OB gy My B
* alpha-Matind Styrmne x50 ] 25 .02 200 B
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id] Mathylars Chiorida

{al 5O% Doty for maim ki in carbeon disulfics

i eopropancd
1ol Acstoniria
1h] Toluana

Rciinake rEuln

() Trictl o thatiare:
(=) Saa b hrical buliatin
* Latoralory varitied samgling rala

0 Refrigerade andor exped e for analysis o halp ensuns

37



Tech Data Bulletin

Organic Vapor Monitors (continued)

vy

page 10 ol 11

Snpmpling Hecommentded

Calculation  Caleulation

Kaie Samplimg Capacity  Foecovery Comstamt Constami
camiinnead {ec/min} T | Hrs } {mgl Coefficient A {mgm?} B {ppm)
* Waphtha|VIMER) Ll L] 24 0.62 31 T

aphihaler HME A =28 0.42 0.7 .

* neblonans HME L] =28 1.06 0.7 .

* nelCciane Ml L] 28 1.06 ird .0

* nePontanes |o} ] a 12 .68 288 GED
2 4-Pentansdions .y =28 0.8 A8 0

* Parchiceoethylons 3 L] =28 1.08 3684 .
Prhenyl Ethar s L] =28 050 44.8 T8
Prhinyl Glycidyl Ether 2 L] 149 0.F3 450 X%

* nePropyl Aoetate ek | A 28 1.00 32 .

* nePropyl Mookl wmy & a 008 (d} 282 10

* Propylens Dichionida HOG L] 20 1.08 xr I.0oF

* Propylena Giyoal X4 L] =28 .88 i} 34 [
Monomatitgd Ether (PGME)

* Propylene Glyool Monomaethel = 282 =28 1.01 xmr T
Ether fAcotmta {PGMEA)

* Propylens Ondde () L L] 2 0.67 288 1117
neFrogmyl Rilrata k] A 28 1.02 300 .08
Resorinal MR 3048 /&1
Swoddard Sobwent .3 L] 21 .56 412 .8

. Mo L] =28 LRy 348 BAx
11,12 HE 34 4.3
Tefrachicen-Z 2-difucronthans {cj
11,22 B 368.8 4.3
Tefrachion- 1 2-difluoroathans {c)

11,2, 2 Tetrachlomathane . b L] =28 0.62 382 B1%

* 1,112 Teirafucroathans ol | 2 081 i 210 B4
(HFC 134da)

Tetrahydmfuran LT 1) 18 1.0 e ik} 811

* Tolumms 4 L] =28 1.00 A L

* 1,1, - Trichkomothans k] (i) =28 1.00 14 .68
{Pebastimyl Chiloraform)

* 1,1, 2 Trchlomothans My L] =28 .86 Jar iy

* Trichlorosimlens 1 L] =28 1.0 2 508
1,2, & Trichloropropans 4 a =28 .85 38.8 B0
11,2 pa=R | 1 1 052 344 448
Trichlora- 1,2, 2 rifucroethans {o)

Wirryl Acatata 1] L] 4 050 0 218 .ok
Wirryl Bromide o 210 818

* Wiyl Chiaride {g) 408 4.5 680

* d\vingl 1 -oyclohmmno e L] =28 1.0 364 IR}
Wirrplidena Chionde R L] 4 1.00 28.8 g
Wirngd Toluane: o L] =28 088 A B3

* Kyl w3 L] =28 087 ik} 44
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