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Figure 1  Synthesis method of POSS
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B 2 Click 754 B & POSS(a) 2! (b))
Figure 2 Synthesis of novel POSS by click method(a)M? (b))
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B3 IR A BB DI fE R POSS(a)! ™ (b, o)1 () il ()2
Figure 3 Coupling reaction to synthesize new functional POSS (2)!', (b, )19, (4!
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Figure 4 Influence of POSS structure on mechanical properties of polymer (a)? and (b)?*
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Figure 5 POSS modified high performance thermosetting resin properties(a)!”’ and (b)®
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Figure 6 Heat resistance of POSS and its modified materials (a)®*, (b)F**% and (c)M™

7 800°C 1, JE A i [ Ak A4 2R 8 B it . JE R W) rh Wl ME POSS S5 B T 5 & W 8 76 30 S IR 2 T 1Y
PGZ F AR T R R FEFBEIT 0 POSS B P SRR T8 A RS (940 16 43 A VR RE i T DL 4R i o
30C. T, A HEmt .

=JC LRI (EPDM) BAG %5 BEAR (Tt 22 Ak L i B ik o B 47 1) B APk B8 O S 1 ) 2 1k e 56 5 L T
132 B AR Ry B R K & sl 4382 . BF9E & 3. 2 R[] POSS Btk 1 B6 . POSS/EPDM., &
POSS/EPDM FI/\ Z ¥ 3 POSS/EPDM = 3% [l # RS 2 P 6 A HH 24 , 3 3 T4l EPDMY7

LR R LUE ) SR A POSS AT DLAECHE B R 328 47 2640 52 0 76 3R G W ko e AR & e i in
W T S 1 B B A 5 0 1B 1 3z g 0 AT L e L A
2.3 POSS MERESWRIEMME

¥ POSS LR G A IR AW, 5 fE POSS Z= 46 A4 8} 51 A BH K 45 #4550 an 5 Wl B A 770 45, T L
FUCERGYMBLAMERE Y . MR AREC S04 T T POSS e BRI S i AH G 58 it et FE X B
FEAT 5 IS 1A SR SR

10. 14028/j. enki. 1003-3726. 2019. 10. 003



% 10 31 [ S R {1 . 27 -

Wu S8 & B, LRI 2455 POSSCHPVPOSS) 5 AR fEAZ i (ALSR) 225, 78 100 {3 48 B Hh 33 i 10
i HPVPOSS J&5 . ok Pk 25 i $ORE il 16 38 2 (PHRR) F1i BB i (PSPR) 43 71l 1 ALSR &A% 31. 8%
M 28. 7%, MATIN A, FHBE S B 37 KAE H M L ALSR 28 B8 B e 1k 25 09 45 06, 7E 34 s
HPVPOSS 5 4 B R R i W A% B R B RIOR 56 B R B 07 88 SR A v ALSR 1 0B i OB AIR T <M
S P B R BE 5 O — T T TEAR B SR THDE BB (0 B B R 2 A OB B 1AL AR 1 )
T AR i — AL BB AR BRI FIIR A L POSS(P-POSS I E-POSS) 1] 43 51 M 3 WU 15— 4 XL WL
R g (DCPDCE) (W FH#A M fiE. 5 E-POSS & & # KB b, P-POSS & & # #F B A 5 47 (1 B J#& 14 6e Fi #4
PEREN,

FIHT 9 G BT Bt POSS 5IAZNA HLBLRE R v, AT DL T BHARBOR o 8] B PR 45 2R 5 4 R A (9 AL
PERE. FIHI-E 5 T A2k POSS, B RE | & il B 00 T LA & B — i 2 W0 A 8 BEL A 390 45 4 1) POSS
(POSS-bisDOPO) , I D) It 5 Bk 2 P4 T i Ay e e P 500 W LA i) 4 75 1) g 2 M B 4 w8 118 — 7l BEL AR 784 B a0
fI§. & 5% POSS-bisDOPO W& A4 A LOTI {3k F] 31. 0%, PHRR 5 # B i % (THR) 43 51 % &
28.4W « g "HI 1.7k] « g ', SEM 53R EP & G bRk 5% A i HAT 14 55 R N J2 RN S 30 1 AN )2
AR F I WA R0 P BE5E B By LR ARV R B 05 . AR RS B v L B L R R A P DA Y o T R R A 1Y
TE R FETE L T i 2 B 0 52 B 1k T RE Wk — B kgt .

I N-ZR LS SN HE-POSS 5 2R LWk B 6 505 7 - 7] LA B il R0 28019 7 78 B B Ak 22 T AR 1K 3R A%
ek S (F-POSS) BHAF » 1 & 38 3 45 il 2L TR 6 w0 T i) 6 POSS/SRXT R — R 1,4-T ZHR (PBT) (1)
PR S M PBT/F-POSS, M99 K 5 & M ORF R A B 4F 09 HUAKPE B8  FES e 1R Rt AR A P BE . F-
POSS X§ PBT 7 7 e 00 5 B i 0 5 300 T b B B 1 7 0 A e W S i I VE ] . 546 PBT AH L, PBT/F-
POSS {14 e F JIC AR A 7= A0 38 LI (I — S Akl 7™ 6 R 08 (L — SR ARk 7™ i 0 S BRI T 506,46 %6 .45 %%
135 %0 . X g2 R R 78 A Rk Ak o 72 op  F-POSS (%) 3% 56 A mT DU 3K PBT 7= 28 i [ el 32 505 7= 9
M WiAe 2 1 Si0, C, P, Mg,

(a) —

: .._t:.u. oo z} \
! '

1
: rims :
S ED E
i R '
i P '
! 1 S '
i i 5
H i e !
s e 1
:(h.-),o-»é-o... r,.}%‘ﬁiﬁ B {f - :
7 s, N | '
: g « e '
'

B 7 POSS 45495 H ootk 4 kLAY B P BE (0 B L () PO (o) )
Figure 7 Flame retardant properties of POSS modified materials(a)®, (b)! and ()
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Figure 8 Dielectric properties of POSS and modified resin (a)!**! and (b)H*
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Progress in Synthesis of Reactive POSS Hybrid Nanomaterials and
Their Modification to Polymers

LUO Cheng-chen', ZHANG Chi', MA Xiao-yan'* , HOU Xiao®"
(1. Department of Applied Chemistry, School of Science, Northwest Polytechnical University ,
Xi’an 710072, China;
2. The Fourth Institute of China Aerospace Science and Technology Corporation, Xi’an 710025, China)

Abstract: Polyhedral oligomeric polyhedral polycystoidosiloxane (POSS) are a kind of intermolecular organic-inorganic
hybrid materials consisting both Si—O-—Si cage-shaped three-dimensional inorganic structure and organic groups (Rs)
bonded to silicon atoms. Since it not only has high strength and temperature resistance, but also has flexible molecular
designability, it can be widely used in the modification of polymer. Reactive POSS refers to that the organic groups on
POSS have high reactivity with its modified polymer, which can covalently bond polymer molecules, improve the dispersion
of POSS in polymer matrix. enhance its interfacial adhesion, and improve the performance of the polymer to a greater
extent. In this paper, the synthesis of reactive POSS, the progress of POSS in polymer toughening and reinforcing, heat-
resistant and flame-retardant properties, dielectric properties modification are reviewed, and the progress of POSS in
improving the dispersion properties of inorganic nanoparticles in polymer modification system is also summarized.

Key words: Reactive POSS; POSS polymer; Toughening and reinforcing; Heat and {lame resistance; Dielectric properties
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