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condition:
one macromonomer

erization temperature, 60°C; time, 6h; in THF solution

tion results.

one contents vere measured by the burning method
ALLS method in THF solution

30, Mw=1540, Mw/Mn=1.16

70, Mw=11400, Hw/Ma=1.14
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» 5 wt% solution at room temperature; (), transparent solution; (+), turbid solution; (—), insoluble.
» IPA, isopropyl alcohol; MC, methyl cellosolve; MEK, methyl ethyl ketone; MIBK, methyl isobutyl ketone; THF,
tetrahydrofuran; DOx, 1,4-dioxane; DMF, dimethylformamide; DMSO, dimethyl sulfoxide; EtAc, ethyl acetate.
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Table 3. Preparation of PMAANa-g-PDMS

[Polymer]
{mmol)

[AVY]
{mmol)

[NaOH]}

Polymer (mmol)

[NaOH/AV] =

Silicone contents®

GP1010
GP1020
GP1030
GP2010
GP2020
GP2030
GP3010

 GP3020
GP3030

0.282 105 10.8 1.03 6.5 (6.2)
0.503 21.8 22.6 1.04 —
0.428 3014 30.7 1.02 9.4 (9.1)
0.418 124 12.8 1.03 —
0.507 25.1 26.0 1.04 . —
0.378 37.0 38.6 1.04 =
0.485 13.1 13.7 1.04
0.409 25.9 26.8 1.03 =
0.337 379 38.3 1.0t

17.3 (17.0)

12.8 (12.4)

P10 0.482 10.8 10.9 1.01 =
P20 0.374 21.9 22.0 1.00 =
P30 0.30t 320 323 1.01 =

Y Acid value.
® Silicone contents were measured by the burning method after neutralization. ( ): before neutralization.

Table 4. Solubility of PMAANa-g-PDMS

Polymer
Solvents”

GP1010 GP1020 GP1030 GP2010 GP2020 GP2030 GP3010 GP3020 GP3030 P10 P20

o
P
=3

Water

- + - + + - + + + -

Methanol + + + + + + # + # HoH
Ethanol = = = = = = = . - - -
1PA = = = = = = = = - - -
MC = # + # # - # + = +  #
Aceton - - - - - - - - - - -
MEK - - - - - - - - - - -
MIBK - - - ~ - - - - - - -
THF = = = = = = = = = = o
DOx . = = = = = = = = = -
"Ether = = = = = = = = = = =
Benzene - = = - = = = = = = =
n-Hexane = = = = = = = = = = o=
DMF = = = = = = = = = Foo=
DMSO - o - - - = = - - - -
EtAc = = = = = = = = = =
Chloroform +# = = H# = = H = = H# =

I T T Y B B I B S

* 5 wt% solution at room temperature; (4 ), transparent solution; (+), turbid solution; (—), insoluble.

® IPA, isopropyl alcohol; MC, methyl ceflosolve; MEK, methyl ethyl ketone; MIBK, methyl isobutyl ketone; THF,

uran; DOx, 1,4-di ; DMF, di y ide; DMSO, dimethyl suifoxide; EtAc, ethyl acetate,
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Fig. 1. Concentration dependence of the solubility of
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Fig. 2. Integral ratios of carbomethoxy protons/ (A)
to dimethylsiloxane protons (B) in the 'H NMR spec-
tra for PMAANa-g-PDMS (GP1030, O; GP3030, @)

and PMAA-g-PDMS (GP1030, &; GP3030, A) versus
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Fig. 3. 'H NMR spectra of PMAANa-g-PDMS (GP

3030) in D,O and acetone-dg of various compositions.
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Table 5. The contact angles (cos® ) of PMAA-g-PDMS

Solvents

Polymer

GP110

GP130

GP310

GP330

GP1010

GP1030

GP3010

GP3030

P30

Water

Formamide
Methylene iodide
Ethylene glycol
Tetrabromoethane
PEG#200”
Dipropylene giycol
Decan

Hexadecan

—0.052
0.303
0.490

0.961
0.842

—0.017
0.391
0.505
0.970
0.866

—0.113
0.208
0.469
0.982
0.866

—-0.035
0.459
0.412

0.979
0.829

—0.309
0.052
0.469
0.191
0.438
0.719
0.982
0.911

—0.208
0.342
0.417

0.982
0.916

—0.197
0.023
0.417
0.151

0.988
0.894

—0.225

0.454

0.652

0.951
0.866

0.417

0.777
0.719

0.835
0.974

21

® Contact angle (cos ) toward each solvent on the air side surface.
® Polyetylene glycol (molecular weight is 200).
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Table 6. The contact angles (cos8 ) of PMAANa-g-PDMS ¥

Polymer
Solvents

GP110Na GPI30Na GP310Na GP330Na GP1010Na GP1030Na GP3010Na GP3030Na P30Na
Water — — — il — — - - -
Formamide — — — — - — — — —
Mel” = = = 0.309 0.464 = 0.574 = —
EGe) — — p— p— u— —_— — — —_
TBE® . = = = 0.550 = 0.669 = 0.877 0.918
PEG#200 0.320 0.743 0.253 0.276 0.629 0.739 0.819 0.891  0.944
DPG” 0.564 0.826 0.602 0.515 0.799 0.886 0.875 0937 . 0993
Decan 0.940 0.940 0.940 0.951 0.969 0.979 0.973 0.977 ==
Hexadecan 0.839 0.866 0.826 0.819 0.934 0.914 0.972 0.956

* Contact angle (cos 8) toward each solvent on the air side surface.
» Methylene iodide. © Ethylene giycol. ® Tetrabromoethane,
© Polyethylene glycol (molecular weight is 200). ? Dipropylene glycol.

Dynamic Coefficient of Friction

Table 7. The critical surface tensions {f <) of PMAA-g-PDMS

o 5 10 15 20 R
Polymer 7.0 Cs:f:‘:tl::;b)cf Silicone Contents in Graft Copolymer

gl}:;g ;;2 g'gz Fig 4. Dynamic coefficient of friction of coating films of graft copolymers for
GP310 23.2 0.99 PMAA-g-PDMS (molecular weight of silicone is 1000, O ; molecular weight of
GP330 22.7 0.95 - . . - .

silicone is 10000,(c ) and PMAANa-g-PDMS (molecular weight of silicone is
GP1010 24.4 0.95 . . . .
GP1030 238 L00 1000, A ; molecular weight of silicone is 10000, e ).
GP3010 23.6 0.94
GP3030 25.8 0.94
e P e googleooboopoboooobbooobogooobg

gooobooooooooboooobobooooobooobo
ooopboooooboooDbicoo00oonoobooonoO
gobooooooooobooooboobooboboobooon
ooooooboboobooboboobooooboooboDbo
gobooboobooobobboooobooboooboooooo

* The critical surface tension is estimated by extra-
polation to cos =1.
® In the first approximation.

Table 8. The critical surface tensions {f ¢) of PMAANa-g-PDMS

Coefficient of

Polymer 7

variation® goooooogbooog
GP110Na 22.1 0.99
GP130Na 16.2 0.96
GP310Na 225 1.00 4 OO
GP330Na 222 0.98
T O— o 000000000000000000000000000
GP1030Na 227 0.98
— 26 06 ggobobobuooboobooobboobboboooo
GP3030Na 18.1 1.00 oooooooooon
P30Na 32.8 1.00

» The critical surface tension is estimated by extra-
polation to cos 8=1.
® In the first approximation.
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