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Monitoring Airborne Nanoparticle Concentrations by Task in
aLaboratory Making Carbon Nanotube Films

JuHyunHa - Yong Chul Shin'

Department of Occupational Health and Safety Engineering, Inje University, Gimhae, Korea

Airborne nanoparticle concentrations in three metrics
(particle surface area concentration, particle number
concentration, and particle mass concentrations) were meesured
by tesk in alaboratory making carbon nanotubes (CNTS) films
usng three direct reading indruments. Because of the conducted
other researcher's experiment before the tasks, airborne
nanoparticle surface area and number concentretions are the
highest a the first time conducted weighing and mixing by
sonication task, respectively. Because of the mist generated
during mixing by sonication, the highest arborme nanopartide
surface area.and PM 1 concentrations were measured in the task
among the totd. Nanoparticle surface area concentrations & the
researchers breathing zones had high correlation (r=0.93,
p<0.01) with those measured a an areain the laboratory. This
result indicates that nanoparticles generated during the

experiment contaminated the whole room air. When the
experiment performed dl the fume hoods weren't operated and
making CNTs films task were conducted in the out of the fume
hoods. In conclusion, researchers performing making CNTs
film experiments were exposed to airborne nanoparticles
generated during the experiment without adequate controls. We
recommend that adequate controls should be implemented so
that workers exposures to arborne nenoparticle are limited to
minimum levels.

KeyWords:  nanomaterials, carbon nanotubes, airborne
nanoparticles, laboratory, exposure, carbon
nanotubefilms
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Table 1. The surface area concentrations, number concentrations, and mass concentrations of
nanoparticles by task in the CNTs processing laboratory

PM conc. g/’
SA oonc.(r/ec PN conc.(pt/cc) =T T (ﬂPl\/I 10) o
Day  Task

N MentSD Rage  Ment  Rage N Mo Mento Ment o Mens

L O D D

WL 14 310736 312420 171847284 1630048000 1 16 73 591 1402
SL 4 30014 31328 1843+l U470030H0 3 16102 68103 421460 879+201
W2 10 169403 165174 163321437 14700160 1 16 66 368 741
Q W 172704 159178 1530660 1300016600 4 18+01 72+04 374+12 758+45

Bdoe 43 378+36 312420  1830t02 144002010 1 17 70 399 &3
W82 24 257476 165328  168B+51 1470048000 2 16200 6905 480+158 1072467
182 10 211460 1598 17083370 1300390 7 1702 7004 39444 810+137
Afte 27 182+04 175191 15163360 13001500 1 20 75 438 1041
Tad 24 203+59 159420 17302500 130003000 1l 17+02 71+04 414770 830+216

Bdore 41 202t12 18024 1505:72 9501300 1 40 191 1131 1943

W3 10 207+07 284308 12470+463 1201400 1 40 195 122 2400
S 29 381136 204482 130069 1080015700 3 39-04 184=27 1045+2081884-399

20 Aftr 10 58t06 248263  Iswets6 140046100 1 32 138 764 1462
Bdore 16 26005 251268 17875+1000 1300049100 1 23 101 59 184
ME 24 270706 259281  18785+513 1690019800 2 22+00 101401 576+14 1017+24
Afte 3 276704 269283 I7579+1198 1450019600 1 22 100 21 1013

Totd 393 336+71 180432 1532+2616 925019100 10 23+09 104+50 6071292 117.7+508

* Number of samples
SA: Particle surface area, PN: Particle number, PM: Particle mass, SD: Standard deviation, W: Weighing of CNTs, S: Mixing of CNTs with PVDF and
DMF by sonication, M.F.: Making CNTs films
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Figure 1. Airborne nanoparticle surface area concentrations by task in a CNTs processing laboratory. B(b):
Background level before the experiment, B(a): Background level after the experiment, W: Weighing of CNTs,
S: Mixing of CNTs with PVDF and DMF by sonication, M.F.: Making CNTs films
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Figure 2. Airborne nanoparticle number concentrations by task in a CNTs processing laboratory. B(b):
Background level before the experiment, B(a): Background level after the experiment, W: Weighing of CNTs,
S: Mixing of CNTs with PVDF and DMF by sonication, M.F.: Making CNTs films
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Figure 3. Airborne nanoparticle mass(PM:) concentrations by task in a CNTs processing laboratory. B(b):

Background level before the experiment, B(a): Background level after the experiment, W: Weighing of CNTs,
S: Mixing of CNTs with PVDF and DMF by sonication, M.F.: Making CNTs films
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Figure 4. Airborne nanoparticle surface area concentrations during the CNT processing experiments. PBZ:
Concentrations measured in personal breathing zones, Area: Concentrations measured in area, B:
Background level, W: Weighing of CNTs, S: Mixing of CNTs with PVDF and DMF by sonication, M.F.: Making
CNTs films



Table 2. The estimated 8-hour TWA for surface area concentrations, number concentrations and mass(PM1)
concentrations of airborne nanoparticles in the CNTs processing laboratory

SA conc. (yarfce) PN conc. (pt/ec) PM(PM1) conc. (¢g/n)
Day  Samplingtime(min)
PBZ B 8hr TWA PBZ B 8hr TWA PBZ B 8hr TWA
¢ 210 203 182 231 17390 15163 16137 17 17 17
2nd 300 336 22 286 15322 11505 13891 23 22 23
Totd - - - 258+39 - - 15014+1589 - - 20+04

PBZ: Mean of concentrations measured in personal breathing zones during working, B: Background level, SA: Particle surface area, PN: Particle

number, PM: Particle mass
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