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This study was conducted to compare the concentration of
various ar contaminants in nine different |aboratories during
routine activities. Volatile organic compounds (VOC) were
sampled and andyzed using NIOSH Method 1500 and asbestos
fibers were sampled and andyzed using NIOSH Method 9002
and 7400. Detectable levels of acetone, toluene and ethanol
werefound inal the laboratories and xylene and n-hexane were
detected in eight of the nine laboratories. All the VOC
concentrationswerewell below the Korean Ministry of Labor’ s
Exposure Limit and American Conference of Governmentd
Industrial Hygienists' (ACGIH) Threshold Limit Values
(TLV9). Totd VOC concentrations & the university laboratories
were sgnificantly higher than those a governmenta agency
laboratories. Airborne fiber concentrations were below 0.01
fibers/ce, while the concentration of chrysotile was 2% in
insulation materids sprayed on the ceiling of one |aboratory.
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While dl the governmenta agency |aboratories (n=4) hed fume
hoods, two out of the five university |aboratories did not have
fume hoods. The capture velocity of haf of the fume hoods
were below the maintenance gandard(0.4 mysec). In condusion,
the study suggests that the current contrals in place at both
university and government agency laboratories are not sufficient
in limiting exposure to harmful chemicals to non-detectable
levels, though they gppear to be adequete in protecting workers
to levels below applicable occupationa exposure limits. The
study also suggests that researchers working in university
laboratories may be exposad to gregter levels of contaminant
than thase working in government agency laboratories.

KeyWords:  Governmental agency and university
|[aboratories, Concentration of various air
contaminants, Fume hood
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Table 1. General characteristics of laboratories surveyed
Typedf inditutions Intitution Area  Nameof laboratories N*
A I Materid chemidry 3
Govermmentd agery I Bledtronic gpplication 5
5 I Nanomaeids 4
I Hydraulic enginering 5
c I Organic compostion 2
Il Macromdecule 7
Universty I Naturd mecromolecule 6
D Il Qudlity of water technology 1
1] Bio-maerid 10
Totd 4 9 43

* Number of workers
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Table 2. Operating conditions of gas chromatograph for VOC

Vaiddes Conditions

Ingtrument GC-HD

Column HP-FFAP(25m X 0.32mm X 0.5/m)
Column flow(carrier ges) 0.8 mé/min(Nz)

Injector temp. 20T

Oventamp. 40°C (4min)—10C/min—120°C(2min)
Detector temp. 250C

Sitraio 50:1

Injectionvalume 1l
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Table 3. Demographics of subjects surveyed
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Concentration of CO{ppmi

Time(hr)

Fig. 1. Variation of carbon dioxide concentrations
by hour.

Vaiables Caegories N* Percant, %
mde 14 46.7
Gender
femde 16 533
20-29 26 86.7
Agelyea) 3049 3 100
>50 1 330
8 2 733
Hoursworked per day 910 5 16.7
>10 3 100
<1 9 300
1-5 14 46.6
Totd yearsworked
69 5 167
>10 2 6.70

* Number of workers who answered the questionnaire
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Table 4. Concentrations of detected airborne chemicals

unit: ppm

Cremicd Acetone Ethendl Touene  nHexane Xylene Ety Chloroform ity sopropy
Lab. eher adde doohal
Al 084 063 009 001 0.06 - - - -
All 090 074 010 001 04 - - - -
Bl 067 09 002 - - - - - 067
Bll 123 288 04 001 007 - - - 010
a 121 106 007 134 0.02 027 - 166 -
cl 109 0.6 005 001 - 008 069 - 008
DI 204 031 020 173 003 8.68 193 6.92 002
Dil 014 056 016 0 005 010 006 002 -
Dill 221 137 009 0.09 008 013 045 266 -
Number of samples = 6, - : Not detected(limit of detection = 1.1 yg/sample)

Ministry of Labor's occupational exposure limit(TWA) : acetone, 500ppm; ethanol, 1000ppm; toluene, 50ppm; n-hexane, 50ppm; xylene, 100ppm, ethyl
ether, 400ppm; chloroform, 10ppm; ethyl acetate, 400ppm; isopropy! alcohol, 200ppm

Total Volatle Organic Conpounds (ppm)
N

T T
Governmen tal laboratories  University laboratories

iady

Maintenance standards

Concentration of PM10 (ug/m* )

T
Al All BI Bil cl (=] DI on (=111}

Laboratory

Fig. 2. TVOC concentrations in air of governmental
and university laboratories.

ppm), All (58362 ppm), BI (56167 ppm), Al(524279 ppm) <=
O & A YebtHFg. D).

2)VOC

Acetone, ethandl, toluene & 231 Ao A ]
hexane, xylene™- 17§ A& Al €) gt 2= A4 01 A4
it 1 99 ethyl ether chloroform, ahyl adae !

rm

713} e= %Et Td)le43} 7LE}

BE @@@4 A] 87} Occupational Safety and Health
Adminigration(OSHA, 2006) Permissble Exposure Limits(PEL),
American Conference of Governmenta Industrial Hygienists
(ACGIH, 2008) Threshold Limit Values(TLV)(ACGIH, 1994),
NIOSH Recommended Exposure Limits(RELS) (NIOSH, 2009) %!

Fig. 3. PMw concentrations in air by laboratory.
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BI(0.64 ppm) > Al(0.56 ppm) =0 = A LERETE A A A8
2] M= 047~14.3 pomo| R 37, A A H+-2 23 ppmO.Z
U 1 FollA AF-Edd7713 A8 (AI-BIN 2
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Fig. 4. Capture velocity of fume hoods in the
laboratories.
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