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Abstract: The hydrosilylation is an addition reaction of Si-H bond to unsaturated double
bonds, which provides a convenient mechanism to synthesize poly(dimethylsiloxane
—co—methylsiloxane)copolymer having siloxy units in polymer backbone. In this study,
Poly(dimethylsiloxane-co—methylsiloxane) copolymer was synthesized through the
polymerization reaction of cyclopentasiloxane with poly(methyl-hydrogen) siloxane.
Silicone-hydrogen functional group of the poly(dimethylsiloxane-co-methylsiloxane) copolymer
was substituted to the alkyl groups by hydrosilylation. And their structure was analyzed with
FT-IR, H-NMR and GPC instruments, respectively. Surface tension of the synthetic
compounds is increased from 22dyne/cm to 25dyne/cm according to increase additional EO
moles. The cmc which was evaluated by surface tension was ranged 10 ® to 10 *mol/L and it
was decreased according to increase of dimethyl siloxyl content. HLB number of these
surfactants was evaluated 95 to 11.5 range. These silicone surfactants is applied to
self-emulsifier defoamer and personal care products as surface tension depressant, emulsifier,
foam control agent.

Keywords  silicone surfactant, hydrosilylation, copolymer, defoamer, cyclopentasiloxane.
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Table 1. Formula of PEO Allyl Ether
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2.2. PDMS-co-PMS copolymer2| &4
Cyclopentasiloxane 55.5g(0.15mol)¥} 3}}Fo]
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hexamethyl disiloxane 2g(0.01mol)& 31&0}01
A A7 E o] &3t 0% AX FYT &
T0-75Col A 4A17F &t HESAIHATHIL 12 &
Feom WAAA A Fule o3 A7 st
3, NS 150CAA 3AIE &9 st 3

BEe AAS

N, gas

Thermometer

Condenser =%3)
C_H] Dropping funnel

Fig. 1. Synthesis apparatus of poly

PEO allyl ether Ethyleneoxide unit moles Average molecular weight (Mn)
CH>=CHCH:0(CH2CH:20)7sH 7.6 400
CH,=CHCH>O(CH>CH-0)oH 9 450
CH,=CHCH;O(CH>CH-0);2H 12 600
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Fig. 2. Apparatus for the measurement
—-dimethylsiloxan derivatives. of
foaming power.

A : Foam pipet B : Foam receiver
C : Vertical tube D : Rubber stopper
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Fig. 3. Synthesis of PDMS-co-PMS
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Fig. 4. Synthesis of PDMS-co-(PMS-g-PEO)
copolymer copolymer
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Mo : Hydrophobic portion molecular weight
M : Total molecular weight
HLB : Hydrophilic Lipophilic Balance
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Table 2. Mean Molecular Weight of Synthesized PDMS-co-(PMS-PEQO) Copolymer

Materials Theory molecular weight (Mn) | GPC molecular weight (Mn)
PDMS-co-(PMS-g-PEQOyzg) 12,600 12,400
PDMS-co-(PMS-g-PEQy) 13,400 13,100
PDMS-co-(PMS-g-PEO:2) 15,600 14,300
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Table 3. cmc and HLB of Synthesized PDMS-co-(PMS-PEO) Copolymer

Materials cme (mol/L) HLB value
PDMS-co-(PMS-g-PEO76) 1.0 x 107 95
PDMS-co-(PMS-g-PEQy) 14 x 107 10.2
PDMS-co—(PMS-g-PEOs) 25 % 10° 115
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