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Measurement and evaluation of emission rate of semi volatile organic compounds (SVOC) from
PVC sheets

Miyuki NOGUCHI*', Akihiro YAMASAKI*?

ABSTRACT : Emission rate of bis (2-ethylhexyl) phthalate, DEHP, a SVOC (Semi Volatile Organic

Compounds), contained in poly vinyl chloride (PVC) sheet as a plasticizer, was measured with passive gas

flux sampling method. A gas sampler made of glass petri dish attached with a glass filter was placed on the

surface of the PVS sheet for a given sampling time, and the component captured onto the glass filter was

analyzed. The sampling temperature was 25°C and 50°C, and the DEHP contents were changed in the range
of 0.16% to 32.3%. The saturation concentration of DEHP at the surface of the PVC, C*, was determined
based on the experimental results and the emission model considering the time lag before reaching the

steady-state diffusion. The observed saturation concentration was in proportional to the DEHP content in

the PVC sheet. The saturation concentration would give essential information for evaluating the personal

exposures to DEHP.
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Figure 1 Snapshot of the SVOC sampler.
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Figure 2 Sampling method; the samplers are mounted
on the PVC sheet.
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Table 1  Amounts sampled for different sampling
conditions for a sample containing 32.3%
DEHP.

Temperature  Time Diffusion length ~ Amount

[°C] (h] (mm] [ng]

25 6 3 0.023

25 6 5 0.037

25 6 7 0.026

50 2 3 1.08

50 B 3 291

50 6 3 4.75

50 6 3 4.27

50 6 5 1.59

50 6 7 0.92

50 10 5 2.19

50 10 7 1.81

50 15 3 535

50 15 =) 2.68

50 15 7 1.45

50 24 3 10.7

50 24 5 6.38

50 24 7 3.44
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Table2 Amounts sampled for PVC sheets with
different DEPH contents.

DEHP [%] Thickness [mm] Amount [pg]
11.0 2 228
18.4 2 6.25
323 2 5.35
0.16 2 0.128
5.1 0.5 1.37
5.7 0.1 1.37
5.7 3 1.90
5.9 271
59 2 225
6.5 0.3 0.14
123 0.15 1.04
15.0 1 4.45
16.1 0.3 1.72
16.1 0.5 1.75
17.2 0.3 5.87
17.1 0.5 5.70
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Figure 3 Schematic drawing for the emission model.
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Figure 4 Coordinate system for modeling of emission
process of SVOC.
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Figure 5 Relationship between reciprocal diffusion
length, 1/L and amount sampled, M(f). PVC
sample with DEHP 32.3%, 6 h sampling time.
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Figure 6 Relationship between sampling time and
amount sampled.
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Figure 7 Curve fitting of the amount sampled with
diffusion length based on Eg. (15) for the
experimental results of PVC containing 32.3%
DEHP shown in Table 1.
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Figure 8 Amounts sampled for longer sampling periods.

RHFMHHEIC L » T2 K237 A — ¥ Ofli#Table 3|2
s LT, RO I L TiryvWThoiifdz o8 e
LIEE B LEABLRTEY, EifaflEicon
ThbA—=F—iF—HL T3S,

VL Loty lik4, DEHPEAEIGORARHPVCY—
MIz& L TiT o = o ® LTl LS S/ st A
C*Dffi & Figure 9 1237, RpEhDH L HiZ, PVC
— M ODEHPE A HI GO L AR EC ORMICIT T
FIREER (HenryHI]) 23 RL6huiz,

C =K0 (16)

Table 3 Parameters obtained with longer sampling
time experiments.

L [mm] PR D BUREEC [mol/m?]
[m?/s]
3 6.0x10°1" 3.0x10°
5 6.9x10°"" 1.5x10"
7 5.8x10°10 1.7x10¢
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Figure 9 Relationship between DEHP content and
saturation concentration, C*. Diffusion length =
3 mm, sampling time = 15 h.
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