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Phthalate and Phosphate Esters Emitted from Surfaces of Personal Computers and TV Sets

Ikue SAITO", Aya ONUKI', Shin-ichi UEHARA',
Hiroshi SETO™ and Hisashi KAMIMURA™

Migration rates of 6 phthalates and 7 phosphate esters from the surfaces of electric appliances such
as TV sets, personal computers and computer monitors, to a solid extraction disk were measured. A solid
extraction disk was placed on the surface of an electric appliance for 24 hours. The target compounds
that had migrated to the disk were extracted and analyzed by GC/MS-SIM for phthalates, and by
GC-FPD for phosphate esters. The compounds that had migrated to the disk from the surfaces of electric
appliances were 6 phthalates and 6 phosphate esters. The phthalates predominantly detected were
di-n-butyl phthalate (DnBP) and di-2-ethylhexyl phthalate (DEHP). The median migration rates of
these 2 compounds were higher in TV sets (n=8) than personal computers (n=4) and computer monitors
(n=7). The highest migration rate of DEHP from electric appliances was 419 ng/m2/h in a TV set. The
phosphate esters predominantly detected were tris(2-chloroisopropyl)phosphate (TCIPP) and
tris(2-chloroethyl)phosphate (TCEP) in TV sets, and was triphenylphosphate (TPHP) in personal
computers and computer monitors. The highest migration rate of TPHP from computer monitor was 20.7
ng/m2/h. Classifying the TV sets into two groups according to the year of manufacture in two groups, the
median migration rates of detected compounds were higher in the old-product group than in the

new-product group.
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Table 1. Migration Rates of Phthalates from Surface of Electric Appliance to

Solid Extraction Disk.

Unit:pg/m2/h

Electric Appliances DMP DEP DiBP DnBP BBP DEHP
Television (n=8)
Median <0.10 0.18 0.34 13.0 0.46 31.0
Min.-Max <0.10-0.30 <0.10-0.80 <0.10-2.8 9.7-86.7 0.11-6.2 1.1-419
Detection Frequency 25% 75% 88% 100% 100% 100%
Video Tape Recorder (n=1) 0.11 0.50 0.33 64.1 <0.10 0.91
Turner (n=1) <0.10 0.16 0.11 4.8 0.17 2.1
Computer (n=4)
Median — — — 1.9 0.85 11.5
Min.-Max — — — 1.3-4.7 <0.10-14  0.98-15.1
Detection Frequency 0% 0% 0% 100% 75% 100%
Computer Monitor (n=7)
Median — <0.10 — 1.5 <0.10 3.2
Min.-Max — <0.10-106 — <0.40-54  <0.10-0.32  0.45-9.3
Detection Frequency 0% 43% 0% 86% 43% 100%
Duplicator (n=1) <0.10 453 <0.10 3.1 <0.10 1.6
—: not detected in all samples
DEHP DnBP TCEP 0.29 pg/m2/h
TCEP 0.25 M
DEHP DnBP g/m2/h 60 %
3 10 TPHP
DEHP 419 TPHP 0.54 pMg/m?h
M g/m2/h 0.78 pg/m?/h
DEP 106 pg/m2/h TPHP 60 %
TPHP
DnBP 0.69 pg/m2/h 20.7 pig/m2/h
DEHP TPHP 3.2 Mg/m2/h
DEP
2002 TCIPP 100 % TCEP
DnBP DEHP 88 %
TPHP 75 71 %
TCIPP TCEP
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Table 2 60 % TPHP
TCIPP TCEP TPHP 3 0.78 pg/m?/h
TCEP 20.7 pg/m?/h 27
1.4 pg/m2/h 13.0 pig/m2/h TPHP
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Table 2. Migration Rates of Phosphate Esters from Surface of Electric Appliance to Solid

Extraction Disk.
Unit:pyg/m2/h

Electric TBP TCIPP TCEP TBEP TDCPP TPHP TCP
Appliances
Television (n=8)
Median <0.10 0.42 1.4 <0.10 <0.10 0.33 —
Min.-Max <0.10-0.17 0.16-1.7 <0.10-13.0 <0.10-0.32 <0.10-0.11 <0.10-6.7 —
Detection Frequency  25% 100% 88% 38% 13% 63% 0%
Video Tape Recorder(n=1) 0.13 0.19 0.29 <0.10 <0.10 <0.10 <0.10
Turner (n=1) <0.10 <0.10 0.25 <0.10 <0.10 <0.10 <0.10

Computer (n=4)

Median — — <0.10 — 0.22 0.54 <0.10
Min.-Max — — <0.10-0.27 — <0.10-0.39 <0.10-0.78 <0.10-1.0
Detection Frequency 0% 0% 25% 0% 50% 75% 25%

Computer Monitor (n=7)

Median <0.10 — — — <0.10 0.69 <0.10

Min.-Max <0.10-0.11 — — — <0.10-0.28 <0.10-20.7 <0.10-5.9

Detection Frequency  14% 0% 0% 0% 29% 71% 14%
Duplicator (n=1) <0.10 <0.10 <0.10 <0.10 <0.10 3.2 <0.10

—: not detected in all samples
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Table 3. Migration Rates of Phthalates and Phosphate Esters from Surface of Electric

Appliance Classified by Manufactured Year.
Unit:pg/m*/h

Electric DEP DiBP DnBP BBP DEHP  TCIPP  TCEP TPHP
Appliances
Television

Old-product group (1989-the first half of 1996, n=4)
Mean 0.39 1.1 42.0 1.9 152 0.72 7.9 1.9
S.D. 0.34 1.2 323 2.8 179 0.70 5.0 32

New-product group (the latter half of 1996-2001, n=4)
Mean 0.19 0.34 12.1 0.54 18.4 0.42 0.51 0.30
S.D. 0.12 0.26 1.2 0.46 12.5 0.34 0.78 0.33

Computer and Computer Monitor
Old-product group (1996-1999, n=6%)

Mean — — 2.4 0.38 6.7 — — 4.0

S.D. — — 1.5 0.50 4.7 — — 5.9
New-product group (2000-2001, n=5**)

Mean — — 1.9 0.16 53 — — 44

S.D. — — 2.0 0.15 6.7 — — 9.1

*Computer n=2, Computer Monitor n=4. **Computer n=2, Computer Monitor n=3

3.9
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Table 4. Migration Rates of Phthalates and Phosphate Esters from Surface of Electric

Appliance Manufactured in a Same Company in a Same Year.

Unit:ug/m2/h
Television Computer Monitor
A* B* C D
Manufactured Year 1996 1996 2000 2000
Company H H 1 I
Monitor Size 28 inch 28 inch 19 inch CRT 17 inch CRT
Phthalates
DMP 0.12 <0.10 <0.01 <0.01
DEP 0.53 <0.10 0.33 <0.01
DiBP 0.91 0.39 <0.01 <0.01
DnBP 33.6 10.7 5.4 0.18
BBP 6.2 0.46 0.32 <0.01
DEHP 419 25.7 9.3 0.45
Phosphate Esters
TBP 0.17 <0.01 0.11 <0.01
TCIPP 1.7 0.17 <0.01 <0.01
TCEP 13.0 0.13 <0.01 <0.01
TBEP <0.01 <0.01 <0.01 <0.01
TDCPP <0.01 <0.01 0.19 <0.01
TPHP 6.7 <0.01 0.69 <0.01
TCP <0.01 <0.01 5.9 <0.01
* A and B were TV sets of different model types
DEP DiBP DnBP BBP DEHP TCIPP TCEP 7 2000 I
TPHP 8 CRT C 19 D 17
24
TCEP C D 24
16 DEHP A 10 B 6
8 , B A
1996 1999 6 2 DEHP A 419 pig/m?/h B 25.7
4 21.3 pg/m2/h 16
2000 2002 5 2 C 8 D 2
3 , D C
14.0 DnBP BBP DEHP DEHP C 9.3 pg/m?h
TPHP 4 D 0.45 pg/m?/h 21
2.4
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