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Fig. 1. Structural Formula and Mass Spectrum of D4 and D5
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Table 1. Operation Condition for GC-MS

GC-MS:GC-2010/GCMS-QP2010, Shimadzu Corporation

Column Ultra-1 12 m X 0.2 mm i.d.,0.33 pm
Carrier Gas He, 40 kPa

Injection Temp. 200°C

Injection Mode Split 1:10

Detector Temp. 250°C

Oven Temp. 40°C(2 min)-10°C/min-200°C(2 min)

Acquisition mode  Scan(m/z 45-400)

Table 2. Operation Conditions for Thermal Desorption
System and GC-MS

Thermal Desorption System: ATD-400, Perkin-Elmer

Desorption Temp. 230°C

Desorption Time 5 min

Desorption Flow 50 mL/min

Transfer Line temp. 200°C

Cold Trap Temp. 4°C-230°C(hold 3 min)
Cold Trap Adsorbent  Tenax TA

Out Split Ratio 1:6

GC-MS:GC17A/QP5050A, Shimadzu Corporation

Column

Carrier Gas
Injection Temp.
Detector Temp.
Oven Temp.

Acquisition Mode

DB-1 30 mX0.25 mm i.d.,1 um
He, 50 kPa

200°C

250C

40°C(3 min)-12°C/min-220°C
(2 min)-20°C/min-300°C(1 min)
Scan(m/z 45-400)
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Fig.2. Calibration Curve of D4 and D5 in Shampoo
(Aqueous Solution)
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Fig. 5. GC/MS Chromatogram of Residential Indoor Air collected after Hair Wash (House C)
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Table 3. D5 Concentration in Residential Indoor Air and
D5 Content in a Conditioner used at the House

House Air sampling D5
No. Indoor air Conditioner
(pg/m?) (%)

A before hair wash 10.5 0.81
after hair wash 100

B before hair wash 19.0 0.81
after hair wash 50.9

C before hair wash 1.7 3.9
after hair wash 266

D before hair wash 2.5 4.4
after hair wash 70.4

E before hair wash 1.1 <0.2
after hair wash 4.2

F before hair wash 2.1 <0.2
after hair wash 1.9

G before hair wash 0.66 <0.2
after hair wash 0.51
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Effect of Cyclic Siloxane derived from Hair Care Products on Indoor Environments

Ikue SAITOU?, Aya ONUKI?, Hiroyuki KONISHI*?, and Takako MORIYASU?

In a survey on residential indoor air in 2005, there was a case where decamethyl-cyclopentasiloxane (D5) had the highest
concentration among chemicals detected in a house. The source of DS in indoor air was assumed to be hair care products. After
devising a method to measure the content of octamethyl-cyclosiloxane (D4) and D5 in shampoo and hair conditioner, some of the
products available on the market were investigated. Furthermore, the D5 concentrations in the indoor air of seven houses before and
after shampoo use were measured from September to November 2005. In addition, the personal exposure of one subject to D5 was
measured. D4 and D5 contents were analyzed in 13 pairs of shampoos and hair conditioners with different brands using the headspace
GC/MS method. D5 was detected in four conditioners, and its content was within the range 0.81%—4.4%. After shampoo use, the
indoor air D5 concentration was higher in the houses where D5-containing conditioner was used (50.9-266 pug/m?) than in those where
D5-free conditioner was used (0.51-4.2 pg/m?). The D5 concentration ratio after and before shampoo use (D5 after shampoo/D5
before shampoo) was higher in the houses where D5-containing conditioner was used (2.7-156 times) than in those where D5-free
conditioner was used (0.7-3.8 times). The D5 personal exposure from indoor air was 972 pg/day when D5-containing conditioner was
used, and it was 36.0 pg/day when D5-free conditioner was used. Thus, the D5 personal exposure from D5-containing products was

27 times higher than that from D5-free products.

Keywords: cyclic siloxane, decamethyl cyclopentasiloxane, octamethyl cyclotetrasiloxane, shampoo, hair conditioner, indoor air
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