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Preliminary Approach on the Spherical Polymer Brushes as Moisture-proof Coating of
Packaging Paper
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ABSTRACT: The work aims to prepare the spherical polymer brushes with silicon dioxide as the core and polymethyl
methacrylate as the brush, so as to investigate the properties of spherical polymer brushes when taken as the mois-
ture-proof coating's main film-forming material of the packaging paper. With the technology of "grafting from the sur-
face", the methyl methacrylate spherical brush was generated by initiating the monomer polymerization through the in-
itiator. The structure and morphology of spherical polymer brush were characterized by FTIR and TEM, and the applica-
tion performance of the spherical polymer brushes treated as the coating film-forming material was investigated. The
synthetic spherical polymer brush had good water resistance and still had a low viscosity (64 mPa's) at a solid content of
over 40%. The spherical polymer brush has the application value in moisture-proof coating of packaging paper with high
solid content and low viscosity.
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1.1 ERIFEE

FELFORE : y- L DM o AR 3 T 3 — P AR L Ak o
(KH570), k244, IERERRLEE (TEOS), N
HIRH IR (MMA), S (KPS), JKEE,
oK, $hme (FREDECN 36% ~ 38% ), ¥ h/Hral,
] 25 £ A Ak 2850 A R A A
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1) BAAr SR AR RE GORR A hl 4% o S8R 4 3
BR[13]3647 .

2) stk AR R A H . H K 42 ¢
KH570 fitA 100 mL EEAKIREGH S, BKEBEN
10 2 1, JEHERRRIET AR pH E R 4, fff KH570 78
IR TR 1 hs SRS K e 0 RN A 100
g TR ECR 4% M0k — AL S B BT
W, 7E 70 CARWE AT B 5h BHEERG,
B = A B O AHLLLE S 10 000 r/min B0 30
min, 3£ B2, K AR JCK OB E O
YR 3K, BWRAE N 10 mL, SRIG7E 60 CFHES
T 12 h, RIS PE R gk — A ALRE .

3) BRI Al Bl . B SEAE = R A
10 g Fis /50 4% el — A uRERER & 100 mL
OB, W1 AR, 45 min WFHE 65 C.
SRIG ] = FURTE A 0.6 ¢ MMA BA{KF1 0.05 g KPS
SIRFVRAVEW, KV 6 ho INVEEH G, ey
REEZW, SRIEHEE EOAHLLL 10 000 r/min (1538
BEES L 10 min, 325 L2 BT AR R F R

ARG, HERBEAFBESTTAHCLRYE AN
1k, F65 CFEZTH 12h, &,
1.3 MHEERME

1) ZI5Mt3E (FITR) o 185 897 5 H KBr
JE R, fEAHE AR 2 AR (Nicolet AVATAR
360FT, &) bidst HAH B AR e S0, F14
76 Bl 4000 ~ 400 cm ™',

2) iBETHET (TEM) o K/ ke S e 28 7K
W A A3 EL, SR 05 TEM(JEM-100CXIT ) #4703,
TN H R 100 kv, BCRAFECH 90 ~ 270 000 1% .

3) EhAEHU (DLS) o BrREMh7E LB Tk
Jic 0 v R 1 mg/mL TR, 2R A AR R
fEHI 8L, fEIRE N 25 °C, pHAE N 6 UM T
FHAN KO EHRE 70 Hr{ (ZLS, Nicomp 380, USA)
X FL AT BE I3
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FFRE ML, FEEy (%) BiTER:

T 100%
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m

Kb my PR R AR LAY B (g);
my NRMIMLA G R (g); m MR (g).

5) K BEE N . S 82 5 A AR Gl o GB/T
2794—1995 MR I ik b AT e, T e i K
JE A

6 ) IR K ZEM B — o i i R A R T
FEPEE R b, =R TR A 80 CHEAE
30 min S HUH, FIRAH, FRi . SRIERRRIRIE A K
24 h fEEGEH, HIEAUR L FRTIK S, FRE. MoK
Rou (%) BIHHHER.

p="2T100%

ms—mg

K mg HBEE R TR (g); my HIRIKIE IR

FIF (g); ms NIRKETAFER R (g).
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2.1 45hik

Pk A AR RE R SR ZE A PMMA B ERTE 5 43
Fhil (SPB) WYLIAMEIE LA 1. FEskhE A LRER)
LEAMERE, 1100 em ™' AT I Si—O—Si B X Fi
LIRS U, 947 cm ™' AYIERTIY Si—OH fiY 25 i
PRI . 76 3430 cm ' A MR IR W AL 04 O R
—OH BYFFAF IR IS0 | 3 S f 40K Si0, 2 e /0>
HAKGHEM . 78 SPB MILIAMER b, detk —E bk
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Fig.1 FTIR of modified SiO, microsphere and SPB with
PMMA as its brush layer
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75 O LB RSB I 6 B T Si0, A SPB HYTESR,
WE 2, hIE 2 A, GRS EARE -0
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() SPB 1Y% ST GEEUR T LIE RO i 2 S
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Fig.2 TEM images of SiO, and SPB
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FE & mSHERCRITL WK 3, FES TS
i1 55 5 A BE AN, R BE TR BT EE N o XY [ A 40%H
SPB AYKi A 64 mPa's, WAL T — &k R & WK
JE (500 mPars ), 33X IH B FERIE & 40 F Wl U RR 14 41
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Fig.3 Curve of relationship bc?tween solid content and viscos-
ity
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Tab.1 Water absorption of sample coating film

g Bokandke  BAKERRE BEEEAE Wk
) pig== i MR /g /g /%
1 49180 49191 6.5
2 4.9203 49217 49010 7.1
3 49232 4.9246 6.3
3 H#HiE
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