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Table 1. Operation Condition for GC-MS

Gas Chromatograph GC-2010

Mass spectral detector

GCMS-QP2010

Column DB-1 15 m x 0.25 mm id. x 0.1 pm

Oven temperature

50°C (3 min)-15°C/min-110°C-8°C/min-230°C-

15°C/min-250°C (5 min)

Carrier gas Helium, 50 kPa (constant pressure mode)

Inlet temperature 280°C

Injection volume 1 uL, splitless mode (purge on time 3 min)

Detector temperature 260°C

Acquisition mode SIM

Compounds Quantification ion Confirmation ion

DEP 149 177
DiBP 149 223
DnBP 149 223
BBP 149 206
DEHP 149 167
DnBP-d4 153 —
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Table 2. Concentration of Phthalates in Indoor Air simultaneously sampled by Three Types of Samplers which consist of

Different Type of Quartz Fiber Filter and a ODS Filter unit : ng/m?
Type of sampler DEP DiBP DnBP BBP DEHP
QAT & ODS 154 + 146 189 =+ 1.6 96.7 + 4.1 158 + 1.9 228 + 16.8
QMA & ODS 157 + 20.1 206 + 1.7 99.1 + 3.0 180 + 2.5 252 + 213
QR & ODS 158 + 143 192 + 1.5 945 + 29 156 + 2.8 235 + 26.7
Average 156 + 23.7 196 + 1.8 96.8 + 45 165 + 2.9 239 + 27.0

QAT : Quartz fiber filter 2500 QAT-UP, TOKYO DYLEC CORP.,
QR : Quartz fiber filter QR-100, ADVANTEC Co.,LTD.,

QMA : Quartz fiber filter QM-A, Whatman

ODS : Empore™ discs Cis, 3M

Table 3. Ratio of Indoor Air Phthalates caught by Quartz Fiber Filters unit : %
Type of filter DEP DiBP DnBP BBP DEHP
QAT 127 + 1.8 944 £ 20 977 £ 0.52 100 999 <+ 0.02
QMA 180 + 25 977 £ 1.2 100 = 0.04 100 99.9 + 0.07
QR 262 + 45 985 £ 1.0 100 100 100
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Table 4. Particle Collection Ratio of Quartz Fiber Filters classified by Particle Diameter
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Fig. 1. The Particle Size Distribution of Phthalates in Indoor Air
July: July 15 to 20, 2018, Aug.: August 10 to 15, 2018, Sept.: September 16 to 21, 2018
Indoor air particles were sampled using an electrical low pressure impactor for 5 days with flow rate of 10 L/min
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Relationship between Particle Collection Efficiency of Quartz Fiber Filter and Particle Size Distribution of Phthalates

Ikue SAITO?, Aya ONUKI?, Toshiko TANAKA-KAGAWAP, Masahiro CHIBA®, Hitoshi UEMURAS,
Hideto JINNO?®, Shinobu SAKALI, Hiroyuki KONISHI?, and Takako MORIYASU?

This study compared the sampling efficiency of three types of quartz fiber filters, used for indoor air phthalate sampling, with
different particle collection efficiencies. Simultaneous air sampling was conducted using samplers that consist of each quartz fiber
filter for the first stage and a solid phase extraction disk for the second stage. Diethyl phthalate (DEP), diisobutyl phthalate (DiBP), di-
n-butyl phthalate (DnBP), benzyl butyl phthalate (BBP), and di-2-ethylhexyl phthalate (DEHP) were detected in the indoor air with
substantially similar levels for every sampler. The proportions of the phthalates caught by all three quartz fiber filters were close to
100% for DEHP and BBP, but the proportions of DEP, DiBP, and DnBP were in the range from 13%—100% with higher proportions
associated with increased particle collection efficiency. Indoor air was passed through the three quartz fiber filters and the particle
concentrations before and after filter passage was measured using an electrical low pressure impactor (ELPI), evaluating the particle
collection efficiency at every stage of ELPI. The results showed that the quartz fiber filters caught at least 88% of particles with an
average diameter of 0.039 pm. The particle size distributions for DEHP and BBP in indoor air were evaluated by sampling using the

ELPI; most of these two compounds were distributed in particles over more than an average diameter of 0.039 pm.

Keywords: indoor air, phthalates, diethyl phthalate, diisobutyl phthalate, di-n-butyl phthalate, benzyl butyl phthalate, di-2-

ethylhexyl phthalate, quartz fiber filter, particle size distribution, electrical low pressure impactor
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