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Abstract: In advanced countries, a variety of consumer exposure assessment models including CONSEXPO,
are developed to manage risks of consumer products containing hazardous materials. The models are used to
assess the risks of exposure to hazardous chemicals in consumer products, which serves as a foundation for
regulation standards. In this study, exposure assessment models applicable for various scenarios were reviewed
and a proper model was applied for the selected products and risk assessment was conducted at each stage
to establish a risk assessment procedure for different types of products. Based on the exposure scenario, exposure
factor was selected and according to the algorithm produced based on CONSEXPO exposure model, some
level of phthalates were detected from some types of PVC flooring. However, a correlation between phthalate
content and migration rate showed r-square 0.0065, little correlation, which is inadequate for estimating standard
value. For this reason, it seems valid that the current standard be in place. Additionally, any new standard was
not suggested as VOCs were not found harmful to human health, allowing the existing standard to be
continuously applied. No migration rate was found for heavy metals and risk assessment was not performed
accordingly. In this aspect, it is presumed that hazards to health through dermal exposure would be very little.
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Table 1. COSEXPO application of EU risk assessment report
Material Product Exposure Conc. Reference
Hair Sampoo 5.53 pg/kg/day
1,4-dioxane Baby Lotion (Adult) 2.29 EU, 2002°
Baby Lotion (Children) 3.05
Passive smoking 0.007 mg/m’
Benzene Paint 0.017 EU, 2003°
Fuel charge 1.3
Nail glaze (nail varnish) 2x107 mg/kg/day
. Glue 3.43x107 mg/kg/day ;
Dibutyl Phthalate Cellophane for food packaging 1.9 mg/kg/day EU, 2004
Toys for children 0.81 pg/kg/day
Table 2. Example for application factor about exposure scenario
Exposure factor
Exp osure Kind of factor Presc-hool Scho-olchil- Unit Reference
scenario . youth adult
Child dren
Indoor 3.6 6.7 8.5 14.8 USEPA(2005)°
. Ourdoor 21.3 213 24.6 17.4 3 USEPA(2009)"
Breathing rate School ) 6.8 77 ) m’/day
. Office - - - 16.3
Inhala-tion
Indoor 0.9 0.49 0.44 0.57
Oceupancy rate Outdoor 0.1 0.25 0.22 0.11 unitless Korea exposure
School - 0.26 0.34 - factor handbook'!
Office - - - 0.32

Food intake rate 767.5 923.0 1105.5 1131.3 g/day KFDA(2009)"

Product uptake amount 0.008 - - - g/day EN718
Oral intake  Detection rate 16 - - - % NIER(2008)"

Usage rate 26 - - - % NIER(2008)"

Body weight 11.2 - - - kg NIER(2008)"

2

Soil attachment coefficient ~ 0.04 0.01 0.01 0.01 megv/ o USEPA'®

Skin absorption Pb : 0.006 unitless Health Canada'®

Soil contact area 2,532 4,232 2,636 2,760 cm? US EPA

Soil contact frequency 1 event/day I;::Eg? Ejﬁg;igi

L. Product usage frequency 1.1 - - - 1/day
Skin intake Total body-surface area 5,239 - - - cm?

Contact rate 18 - - - %

Product detection rate 18.2 - - - % NIER(2008)

Usage rate 69 - - - %

Body weight 11.2 - - - kg

Absorption rate 0.6 - - - %

Usage amount/unit area 0.0417 - - - g/em? RIVM(2002)"
£ 913 AApeh Wy ol B A (I8 B 7t 7ol st AFH FHEEE A 7INATFEA, =
=5, 2010) A5z 130l AT DA 1A fleldH =% A 2 QTR A, Sl o 2 A o
N BE AF FRE AT A BAE A £Y WAZ AYULS TG {HAGA BED
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Table 3. Kind of exposure assessment models

National Organization Model Description
. EUSES — Exposure assessment system for the consumer
Europe European Union .
(European Union system) products
RIVM (The Dutch National . .
Netherlands  Institute of Public Health and CONSEXPO — Emission calculations for the consumer

the Environment)
WPEM

EPA OPPT (Office of Pollu- (Wall Paint

United States tion Prevention and Toxics)
EPA OPPT (Office of Pollu- CEM

United States tion Prevention and Toxics)

EPA OPPT (Office of Pollu- MCCEM

United States . . .
tion Prevention and Toxics)

(Consumer Exposure Model)

Exposure Model)

(Consumer Exposure Module)

(Multi-Chamber Concentration
& Exposure Model) icals

products including pesticides.

— Exposure assessment in human beings due
to the inhalation of the latex or alkyd paint
used on the walls in office and houses.

— Indoor atmospheric analysis in house with
respect to the evaporation of chemicals used
in the home appliances

— General consumer exposure assessment mod-
els for evaluation of new and existing chem-
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Table 4. Established exposure algorithm

Pathway Exposure algorithm
CxBRxET
ADD = ———-
BW
ADD (average daily intake) : mg/kg/day
Inhalation C (Concentration) : mg/m>-air, Actual measure

BR (Breathing rate)
ET (Activity time)
BW (Body weight)

: 17.202 m’/day, Korea exposure factor handbook
: 15.41 hr/day, Korea exposure factor handbook
: 63.36 kg, Size korea

MxSAxETxABs

ADD =
BW

ADD (average daily intake) : mg/kg/day

Skin absorption M (metastasis amount)
SA (contact area)
ET (contact time)
ABs (Skin absorption rate)

BW (Body weight)

: mg/cm*min, Actual measure

: 8,542 cm?, Korea exposure factor handbook

: 924 min/day, Korea exposure factor handbook

: No unit, Federal Contaminated Site Risk Assessment in Canada
: 63.36 kg, Size korea(Average age of the entire)
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Fig. 1. DEHP content VS migration amount.



266

Woo Il Kim, et al.

°
® FIN2
1.2 4 o O FHR-3
i v FKN-2
£ v FLR2
& 104
£ (]
> ° o
£
T 08 * o o
3
9 ® o9
§ 06 ® o o0 0 0 0 o
c
v v e o © o .
2 v Y v vy oy v N kbrga regulation
L 04— B e e T - ——o—1
g v YV VY v vy o
Vv v v
o & Y ¢ v Y v vy
0.2 1 °© 5 & 8 Vvvvyw VVVYv9vvuvyv Tvvy
© 0 0o 0o o VYV Y Y vy
© 00 00O OOOO0OOO OO OO O o
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
12 18 24 36 42 48 60 66 72 84 96 108 120 132 144 156 168 192 216 240 264 288 312 336 360 384 408 432 456 480
Duration(hr)
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Table 5. Regulation of waste PVC flooring

Material Regulation criteria Reference
Pb 90 mg/kg
Heavy  Cd 50 mg/kg A00R2
metals He 25 ma/ke GR M 3040:2008
Ccr®* 25 mg/kg
VOCs Ministry of Environment
VOCs  (7days after 0.4 mg/m’/hr notification 2012 - 36
the emission) GR M 3040:2008%
Sort PVC Vinyl Vinyl tile
DEHP flooring sheet  Layered single layer  Korean Agency for
Phthalate DB ondol upper 1.5% 1.5% 1.5% 1.5%  Technology and Standards
BBP ondol bottom 50%  5.0%  5.0%  1.5% 2012 - 0175
(each contents) not ondol upper 3.0% 3.0% 3.0% 1.5% annex 67
not ondol bottom 10.0% 10.0% 10.0% 1.5%
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