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CURABLE SILICONE RESINS FOR LED ENCAPSULATION
CULE S
RSB B — 47T BlAL A 4 B8y &% (organopolysiloxane) 48 s 4 » B 6,4 1 (A)—#E UL F 512
K& T2 B A %A B 2 A #4385 847 (organocyclosiloxane)
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P n=3 % 4; (B)—# AL XAz 4 8.4 A(hydrosilicone)#tis (RIRZR3Si0; 0 -
(RRSi022)p + (R®Si032)T * (Si0412)q (1)

A+ oRIZRGEAABABREARFZHALRAZEAER RIZR 20— A B Gy
BRIHBREZERT  R— 48w ab s FIrHAEVARMBEAY R THEESEZ AR T
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Z i/ ARG A AR R ARt B S E S B E F2BRALDRBHALTI RS
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A AR — 4k A bA iRt w T A v 24 5R w9 27 £ k% (tetramethyltetravinylcyclotetrasiloxane)
K= F K = LR =5 Az (trimethyltrivinylcyclotrisiloxane) # # 1% Bl &y BB is 2 # 42 - RIE R A
Z R ABHEN B BA HE - HEAE ~ BIRZ AR E LN -

The present invention relates to a curable organopolysiloxane composition, which comprises: (A) an

organocyclosiloxane having alkenyl groups, represented by the following formula (I)

@
wherein n=3 or 4; (B) a hydrosilicone resin of formula (IT) (RIR2R3Si017)p © R*R3Si052)p -
(ROSi03/)T - (8104/2)q (IT) wherein R!toR? are identical or different groups selected from organic groups
and hydrogen atom, and at least one of R! to R? is a hydrogen atom directly bonded to a silicon atom, and
on average at least two hydrogen atoms directly bonded to silicon atoms are contained in one hydrosilicone

resin molecule, R® is an organic group identical to or different from R! to R, as organic groups R! to R®
may independently be linear/branched alkyl or alkenyl groups having 1-20 carbon atoms or halides thereof;
cycloalkyl groups or cycloalkenyl groups having 5-25 carbon atoms or halides thereof, M, T and Q each
represents a number ranging from O to less than 1, 0<D <1, M+D+T+Q =1, and T+Q > 0; and (C) platinum-
based catalysts.

The present invention also provides a process for preparing transparent silicone resins by hydrosilylation
of tetramethyltetravinylcyclotetrasiloxane or trimethyltrivinylcyclotrisiloxane.

The silicone resins obtained after curing according to the present invention have good hardness,
transparency, UV stability and heat stability.
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Curable silicone resins for LED encapsulation
P ARE
AE R R — 4T B 1L A # K 2 Ak (organopolysiloxane) 41
R Res
(A) —#ATHMEXADEATIEAHLIAREIARRY

£, %% (organocyclosiloxane)

3

|_S|I OJn

@
HP > n=33%4;
® (B) —# At KX (1) 4 &# A (hydrosilicone)# i
(R'R*R*Si0; )M (R*R’Si05/2)p-(R®Si03/2)1-(Si0412)0 (1)
AP RIEARGEAARLADRERFZIHARAXLAZLE
RERTEV-—RAGEDRTFTEABRREZIART  R— 48
EMES FIHLAELEVARMERYRFEBRREZHRT R
B-—HR ZRBAXKTAZABREER R ZRHABAETH 3
BLiAHEAI1EZ20ERR T HEA/ X8R ARHALR L A1
M EASESMEMRRTIBEREALAIXBHFALB XL &1L
M #A
M-TEQHBIREZ—BEHMEANARAOE N1 ZHZHF 0<D<
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1> M+D+T+Q =1 A T+Q>0; &

(C) asaa s Rt Z LA -

ABEARB/ - HBEIEALZ AT TEOIHEBRIY &
(tetramethyltetravinylcyclotetrasiloxane) % = ¥ X = Z W R = & &
¥ (trimethyltrivinylcyclotrisiloxane) % # £ A &y A R = B 42 - R
BABRAZHAMBEARLEEASRE - SENE ~ B %
MR M -

= BRXEARE
The present invention relates to a curable organopolysiloxane composition,
which comprises:

(A) an organocyclosiloxane having alkenyl groups, represented by the

g
[

following formula (I)

o]
]

n
@
wherein n=3 or 4;
(B) a hydrosilicone resin of formula (II) -
(R1R2R3Si01 /2)M-(R4RSSiOz/z)D'(R6Si03/2)r'(5i04/2)o (Ir)

wherein R' to R’ are identical or different groups selected from organic
groups and hydrogen atom, and at least one of R'to R’ is a hydrogen atom
directly bonded to a silicon atom, and on average at least two hydrogen
atoms directly bonded to silicon atoms are contained in one hydrosilicone
resin molecule, R® is an organic group identical to or different from R'to
R’, as organic groups R'to R® may independently be linear/branched alkyl

or alkenyl groups having 1-20 carbon atoms or halides thereof; cycloalkyl
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groups or cycloalkenyl groups having 5-25 carbon atoms or halides
thereof;

M, T and Q each represents a number ranging from O to less than 1, 0<D
<1, M+D+T+Q =1, and T+Q > 0; and

(C) platinum-based catalysts.

The present invention also provides a process for preparing transparent
silicone resins by hydrosilylation of
tetramethyltetravinylcyclotetrasiloxane or trimethyltrivinylcyclotrisiloxane.
The silicone resins obtained after curing according to the present invention

o have good hardness, transparency, UV stability and heat stability.
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[ oApr B 2 BT 4R 3 ]
AERNSR-—FETELARRY Aty 0 ER HF5 X
255 BTHAAETHRAH -
CATE TP
TREMHBES B TAARELLEE > it
RE-FERAMHIREEAEA_IEMLED)IH K F - 583
£, 5% % (epoxy system)if /T Bl b H A8 & » & & £ 1L & ke 1L
@ (hydrosilylation) R A m Bl b 2 AR B ER A A KEZ AR TH
BRABEM BAAESENERSRE B BABELKETHENE
EHME CHSZAFARRAKRATECABRRY Kb takdy o
CN100491470C f it —FE M e X B 57 Sl iR a0 -4 R 635
(1) B2 X R' . R%R’SiOuab.0n()Z 100 TEEHHRZRA K &
¥ (polyorganosiloxane) ; (2) B4t % X R'{H R’SiO.q.c.npn (IN) & &
z 50 £ 200 FEHRIRAMRT AR S Q) BLEXS
R' R} R*HSiOgniny2 ()2 200 T HHZ R AMRY &4 £ T
BRAARD)RQ); 4) A2 X R'R,RSiOu mn2(IV)Z
1-100 ESERNHITEHEAIRABRY Al 0 R(5) BILERN
R'HpR?(Si0(s0-p-02(V)Z 1-100 E B H# 2 F 4 B R A B Ak
HT 5 R Al ABRAK B (4): R(O)ZEZHEALHE] -
EP1424363A1 it — R A A 2z EM AR EMZFE N E
o A THGEKA)—maBE HEA>rFLAZ P RBEALE
MR TRHREZCHE LR B — A B LS AY R
(organohydrosilane) &, & % # #%.(hydropolysilane) » £ & B 5 F42H
EVRM@EABRYR TREZIRT R(C)— AL L4
Ll - htam O T AL LS —HEAAR-LHRAE Z 4%
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US20070249790A1 38 & — #£ 35 &y 24 Bl 1L &7 R 15 40 A 40 B e
MRLECHBERAIRY EIER - ZH ABBARD S HA)—
A ME S AL L as R'SI0 s £ R%SI0 874
AR RYWSiO4apr B £+ R -RAR S B AEFTL
LA -BE -RTLE - RFEAABD R GLHXRAHAB AT
af2 0-1%2'b4E1 %2 atb4 2K 3> M RLSI0OBAZHE
M 5 F 300 =M > B H B AR IR E A
(organohydropolysiloxane) » 3t #}h5 4 #% ¢ 3£ R'SiO, s 8 & » R%Si0
B ARHSOucapn B b cBE0~1%2d4% 182
c+d 4% 2 % 3+ % R%HSI0O BAZHEAMM S £ 3002/ > &(C)—
fes A Akt E ARB-RAAZEZHRE - SERE -
STEM AR BRERIRY AIREHE -

CN100363428C 15 Z —EH L AL it Lo o R
AMBERA»(A)EB) AREV—BHEFHRT AR LRA#K
B AR A2 F 3 kA% A (R'RRPSi0,0)m (R*R’ Si0,)p (RS
Si032)r(SiOun)o kT £+ 'RIZR ZEA AL AKLE - A4
ADAERTZHAAXFTAZAB AR ZR° ¥ 2V —ABMHER
A3 ERR/X—BRF M-D-TH QALAHKEM O F.]J5 1
Z # 5 > MAD+T+Q=1" & Q+T>0; (CO)le R R B Z AL H| EMH & -
HEFEHRL AR Los8BR-LHA>RABEEAY-G 8

A

WMALEHETHELE FEREREAEN > PHRZEHA L
RN ZHBENSZMYE - Kd > A5 Z BN HAEATE
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CHEMBRG BRI ARM Y  B-LHarZ HERRERALAES L
HMBIEBRIVERSZIADIE -

[#BARE]

FERAZBHARMSE —FBasth ETH# abwiibiTBE4L
BEWELRBEA SERAE - SRE - A ETHRARRTEMN - sbot
MERMAS HEE  BRARY I EBRET A o E kiR
TEBRE AT RAER °

RERS R —Fey At leaniy 0 £ a4

® (A) EV—#Hiwd TEXDZIAAHEARB Z A BB AW
O
Si—o
L | n
@

HdH>n=3:zx4;
B) 2/ —#HAALEKXADZ 5 a8 Akt

(R'R’R’Si0;2)m-(R'R’Si02)p-(R°Si03)1(Si0un)o (1)

AP RERGLEAARALADRAARTFABD 2R KRR 24

@ B RERVES-AOGHEYEFARREZERTF  R— 4 8%

MY T IEHAEEVERBAY R FARRLEZER T RO%—
AR ZRBEAZFFAZA#EAD R ERAHALAAI S AHBL 2 A
AI1Z220M@u R AR a8 ASGARE  otbAddh 142
REASGAABD R NN EHER S E25B%R F2ERA
ABAREHEEAED > RSB RARADRBEHFEALT Z S
MTEQHHXREA—EHBENNOE N1 2MzHHF 0<D<I>
M+D+T+Q=1> & T+Q>0 ;

(C) —B%E v —#EBIB 2 HILEE -
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sb b RES A R — 43 & Ao SR IE A B 2 By SR AS 4 Ak A AT
Bz B bt ey EAtHE -

RABERER > Ko FrabttitaEa o Fya-oHsmAk
- B AT AT B AL - B AREIEREHFBLEAZER
.}i o

KBRS S RERA —RREAE A2 QIR R A F S
FEMH R/ REF A ELEMF -

BBERER HABMEGEBY YGRS TFRERLHEY AR
(methylvinylcyclosiloxanes) 1 4 @87 405 » 512 4 A A F A BB 2
BT AT 8L b RJE -

RERAERZ A BB ENATE B HlhofE B Gelest 5] -

FEAMERZ A ABEFHE— S FoEEVRBAHEYR
FHEBREZRRTF - RBEILLKXIAD) R4 —# R' £ R4 E £ K F
ZAHAR -RERAMADNGEBEIALA | £ 20 B85 R F2 H4e/
T AR RIHE A A B L GILMBREAS Z25 @R FZBITAR
BERBEHAAD LR -R' 2 RRABAAUGYIABELZF
ACA -ERA -BARAK -ETHEA -ETHA-Z&aTHA A -8
A KA FEA AR RABE - RIFLALHAS AT ARE
Z - F A 10,000 £ 300,000 g/mol Z R4 > sAA# 10,000 £
100,000 g/mol x fs] £ £ (GPC » 428 FRTH) 5 HAEE» 25°C 8F1L

7 0.1 £ 40 Pas Z F&fE » N 25°CEHEUANN 052 12 Pas 2 M &
£ (1 % A (Brookfield) DV-+2t 4 1L 45 B 3H/LV, (w3 3h S64 » ¥ #2ik B 50
rpm)) °

PRBEAERZ A AMEY AEA IR FREZ AR

FHE RS EWEARISZEET » UAAMN 0.1 £ 1.0 wt%z B &t -
AN 0.2 F 0.6 Wt%2 F £ 4 o

4
28
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RIEARA > BACE AL B AN A-TH i BB -8ty Z 84t
By Atk 84k -

AL BE A — RS HEE B b A4EEL - AAERER Ad-464 S ML
B~ RIFXSGBALE - FRUHY R4 S BALR - —&KEB R
4a(dicarbonyldichloroplatinum) & 2,4,6-= 2 %-2,4,6-= F R 3R = 5 A 1%
(2,4,6-triethyl-2,4,6-trimethylcyclotrisiloxane) Z R JE E M Frtam 2 2F 4
g4t -

BALRIZ B E > U AITBHIE Rt L8 EF3t 0 RELAZ 2 ENH
1 £ 500 ppm Z Fj #5242 % 2 £ 100 ppm Z ] £ 4& - 444 & (platinum
content) | —#E)fEi54a R F 25 F 0 RN REHZ B RIS HHIE AR
oA UBEESH I AL

PARBERAZ ARBIEEARM Y > S ARz -QARAR
RBAFASTIHZH A-LH AN ZEF UM 05 £ 2.5 2 /M#
o AR I0E20 2B -

AEAARB—HEERBEA LA Amstisanhz {8z 1L
f oo LIERE - 4 8K #57 8.k (hydroorganosilicone) 41 A5 B 48 1t ) 14
DAEST B H L R ARG K ERITRS -
® A ARAE AL B 2 By AT G 4 R o B A BB B 48 i Z A A

7 80 £ 180C £ — o A1k
REEAMAER Z KB RAREHHGARNTEH S -
REAZEEA DE-THRWh— A B At bthR—#F
BE AL REY  EBARERLE HERIF > 2)zabihzit
Z2XABRARE JNRLARMZIRBEARBETHRTERM 4)Zanr
RECKEESEAE  SBRE BRI ARITHRARZEMN -
[Frr K]
T
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AEFABFATHME - S RACKERALRATHLEE - T
FIE )T o 5 AR A3 & DV-+8 45445 B 3H/LV # 25°C 8]
F(wdh S64 0 EHikZ 50 rpm) 0 FH 5 F 1% 4 GPC B & i 4
RALHFH -

BB FEAZITFRALHERY A
WA= LHIE =8 A% SIT8737.00 1% 85 & Gelest 2 3] »
#5F8 A 258.50 > #hZA 80°C/20mm @ RI(F 25°C)4 1.4215 ;

P A L HIEw A A% SIT7900.00 2 1% 85 & Gelest 2 &)
#5F8 4 344.66 0 #2A 110°C/10 mm(-43°C mp) » RI(# 20°C)
& 1.4342 o

Bap TN AR RRBERSIHIERE S

KR 220L » — #& 8% & 12 4% (Shinetsu) 2 3] = & # 5 &5 88 5

MK - —# 8% B R L (Wacker)2 8 < H ¥ & B BHE 5

SQO-299 » —#& 8% B Gelest 2 3] 2 # ¥ 27 E 5 #1 A8 -

FapTEAZS Y A S:

B4 A 18 & %= (Dow Corning)z 7672 L 5424 09% > £ F35
»F 824 17,000 0 HA 25°C 2 &4 E A 70 mPa-S ;

BAEEEZ 7048 A EAH1.58% 1.60%  LEHHT
% % 4,000-5,000 > M3 25°C 2 $ A& 5 & % 30 mPa'S ;

BB EEY 13502 A4 4 036% REHH>TT5
1,028 » H 3 25°C = #1 &5 & 4 7.2 mPa'S |

BABEREX 63570 £ R4 84078 £ 0.82% L EHH
T84 747 L 25°C 2 & &4 2 & SmPaS -

HSR-1 & s & 36171

4% 10.0g = MK ~5.0g = 6-3570~5.0g = 1-3502 % 80.0g % &%
BRLBsmE—B=ZBARKE HAEAKELZREH S 244

I

(‘

10
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BAFHIR S MF 60°C fuh 4 o BF o M ARG ABRRSRERLT
50 BPTHIF A 8 QB - FHIFRIZ A 8B R HAEZ A
% 0.5Pas/25°C £ &4 ¥ 4 2.5mmol/g- FiiF 3|z #MiszEH H
F &4 15462

HSR-2 & & & 3617

4% 10.0g = MK -~ 10.0g = 1-3502 % 80.0g % B8 LB w3 —
Bk -  BABRARBEZRESY S 248 EEBFZRAEY
# 60°C pudh 4 N BF o Bl A A KB RAS IRBEBR L BS P T AR S
S AIBAE - PRI LSAFARBRBIESE 282
Pa's/25°C > £ 5,4 ¥4 1.6 mmol/g- FiiF 8z sz EH » FF
2% 32,939 -

HSR-3 & &% & 46 1]

#% 10.0g = MK ~ 5g = 7048 ~ 5.0g = 1-3502 & 80.0g Z &4
LEsmE—BEZBHRK HAEBAREKEEZRGN S 24  EHi
HZ R A 60°C Audh 4 0 BF o F R AR 4R AR A IR BEER T B
P HF AW ARBE RIS AEFTARBBIIES
590 Pa's/25°C» A &4 &4 44 mmol/g- FRiFRIZ M FH »
® 321200607

HSR-4 & p B 519

4% 10.0g = MK ~ 5g % 7048 ~ 5.0g = 7672 & 80.0g X EL 8L T
BsmE — A =AM - MARRRFEEZRZREGY 5 48 MiEH
HR A 60°C jodh 4 N BF o FI R AR RBREERTE B
W?‘E‘Eﬁ%iﬁ?ﬂ%ﬁﬂa c i iFEZ 4 R BB AE S 3.30
Pa's/25°C > A 4 ¥ & 5.66 mmol/g- FiiF R 2 #E=EH» FE
& 52,655 o

HSR-5 & p & 46 11
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4% 10.0g = KR220L - 5g % 7048 5.0g % 7672 % 180.0g % &
Lﬁaﬁﬂi 1B =% ‘ﬁR‘ T'i!j‘ﬂ’“ ")\iﬁ‘iﬁ-/m M5 ’\52 ’ Fk

#AFZIRS WA 60°C fodh 4 N BF o ARG ABERSHREERT
5’Wﬁﬁﬁéawﬂmwho% TR 22 8B RSB iE 4 A
24 0.1 Pas/25°C £ 84 %4 6.0mmol/g- FriFH| s F3 5
F %4 12,000 -

HSR-6 & & & 36 1

#% 10.0g = KR220L - 5g % 7048 ~ 5.0g = 1-3502 % 30.0g =
BB LB E — B ZBBRM - HABRAREEZZRREY 5 24
[ £ A5 SR A4 F 60°C huh 4 NBF o ARl ARG A RBREER T
BE > BPTHE1F 2 8 Al htig - T2l 2 a8 RIS 46 &
% 2.34 Pas/25°C » L &4 ¥ 4 3.782 mmol/g - PR 2 #I82 &
¥ T84 96,611

HSR-7 & & & 46 %]

FLe 10, 0g = MK ~ 5g % 7048 ~ 5.0g = 7672 % 80.0g % BLE Z

i E—BZSERAR - AZREYW PN 03g 8K EEMZ

A 60°C Audh 4 NBF o AR R ABE RS RBERLER S £
ZRK FFTHEFELSED EIHIE - HFHZI2EF ARBEX
¥ & & 1.45Pa-s/25°C » # &4 & & 6.33 mmol/g - FFF 8| 2 IS 2
YNy F&5 15301 -

HSR-8 & & & 361

#% 10.0g = MK ~ 10.0g % 7672 & 80.0g % BL B 7 & v & — 18
ZEME c ARROW P A 0.075g Z A K BEEIE RS A
60°C fmzh 4 0¥ - FIH R A B RGSRBREBER ZHI AKX
BPT 156 88 [t iE - IRE S aw A BBIHE S
0.29 Pa's/25°C » L 5,4 & 2 834 mmol/g - FiiF 8| 2 #isx2 F¥H H

12
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F &4 14,276
F ] 1
M 132 X =ZFRZCHBEZHAK 902 AASL TS 2.5
mmol/g B 5 -8,/8 - ¥t 5] & 1.5 = HSR-1 & 5% B 5 0] 2 # 7 &
Z A 8% ABE~0.01g 2 H R EHHE Z 3,5- = F K-1-Tkk-3-
BERsaS T4 80 ppm (MR EEH )X MABIALR Z 46-—TH
BPE_HARBASMAT R - RELHE - HZREHHA
150°C Blft 5 vB¥ - BIALAPT IR RI 2 & B At IE L AR B & 3 KA B
(shore) A80 » H i& 8 B 5 400 nm & 86% -
B 2
W 1268 T ZFPRA-ZCLHBZHEAK 908 UEAL TS 1.6
mmol/g & & - &,/5 - T ¥ tb 5] & 1.0 2 HSR-2 & & B 56 5] & # & &
Z 2R ABIRE0.01g B BB R A < 3,5-= F 5&-1-T $e-3-
BR R4S EFEHHN 60 ppm (MR EE)Z M AEBILH Z48-— T
WP E_BRRAECMWATBH - RELHE - HZREHH
150°C B4t 16 v BF = BIAL1£ FRIF 5] 2 80 B RS L AR B & 3 K AR B
A7 » HiEB EH# 400 nm & 78% -
@ T 3
M 464 PR WLHEBEEH AR 602 XA L TH 4.4
mmol/g B 57 - 8./5 - T ¥ e8] & 0.5 2 HSR-3 & & B 36 ) & 4 7 &
Z 2R AR 00lg Z s REHHHZ 3,5-=F 3K-1-T #-3-
BER S TIEHA 30 ppm (R EBH)ZMABILE Z46-—C W
WPE_HARIIAGHMAS R - RELEHE - HZREGHH
150°C B4t 3 JvBF - BIILEFT BRI 2 AB LR E LB KBEE
A83 > % ® & # 400 nm & 92.0% o
B 4
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4 248 T ZVPRAZCLHBEIRER 100 g AELS T A 5.5
mmol/g B & - 8/57 - T e & 2.0 = HSR-4 & &% B 460 & 4 % &
Z e R EHIE001 g AR EIrH B2 3,5- = F K-1-T H-3-
BE R 402 FHEHA 15 ppm (AE )M A EALH 2 44-— T W
WV R _BAIRASW A IEH - RELEHE - HA RS
150°C BlL 1.5 /N BF - BRACE PRAF B 2 80 St e LA B 4 3 KA
A94 » 3 i% B B # 400 nm & 95.6% o

TP S

4 21g T ZPAZCHBZREAN 100z AEALESL 6.0
mmol/g B & - &,/5 &,- L ¥ e A 2.5 = HSR-5 & B B0 8 4 &
RZ A B E A MRS ~0.01g Z s R BEIpHIH = 3,5-—F K-1-T 8
3-BR R A0SR 2 ppm (R E B )M S BT 2 48-— T
WFR_BERASH AR - RELEH L - FZ RS
150°C B4t 18 [ B¥ » BEIMLEPIF R 2 8 R BHIE LA E 4 3 KA E
A93 » 3 i% 8 5 400 nm & 94.9% o

B b 6

M4 2.1g WP RAWLHBEH A 1008 AHELESA 3.8
mmol/g R & -&/5 - Tt #].& 1.5 2 HSR-6 & i F 36 ) & /o &%
Z e A& ARG ~ 0.01g AR BIPHH L 3,5-= F &K-1-T b-3-
BE R 404 415 100 ppm (MR EB ) M A EALH = 46-— T W
WP R _BHARASW AT IR - RELHE - FAZRSHHA
150°C Blfb 2 JvBF - Bl L A3 B2 B RIS L B A KR &
A93 » 3% 8 & 5 400 nm & 94.2% o

TP 7

4 44g TWPAWLHEwOH A 8.0 g AL EL 6.3
mmol/g R 57 - &8,/5 - T % ) & 1.0 = HSR-7 4 5k B 360 & # 7 &

14
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A8 AR ~001 g AR EBHHAHZ 3,5-=F K-1-T $e-3-
BE R 404 BiEHA 45 ppm (R E B M A BB Z 46- =T %
BFR_BFARREEMATHBEH - REEAHL - BHZRESHH
180°C B4t 1 JJvB¥ - BIALILPTIF 2 2 8 QRS EL A 2 & 3 K AR A
A94 > H iF e & # 400 nm & 94.8% -
E A 8
4% 388z WP RAWLHBEEH AN - 802 ARALESL 83
mmol/g R & -&/8 - L% b5 1.5 = HSR-8 4 & B 56 ) 4 # ¥ &
Z 4 85 E MG - 0.01g MARBIPHHZ 3,5-=F K-1-T %k-3-
BE R 45 EHEHHN 30 ppm (R E )X M A EALB 2 44-— T K
BPRER_BHEIREEGW AT EH - RELHL - HRZREHH
150°C B4t 15 vB¥ - Bl PR3 8] 2 5 SIS LAt 2 & 3 K AL &
A90 » % B & # 400 nm & 94.5% o
BP9
4 324g TP EAWLHBEWR A - 8.0g AALSESL 6.0
mmol/g B & - &./5 - T el & 1.3 2 HSR-5 & & B 36 5] 8 4 ¥ &
Z A8 MR 0.0l g s REIHBIZ 3,5-=F K-1-T x-3-
@ s msus Bl 30 ppm (REEI)Z M ABALH 2 4a-2 T B
BFPR_HARAECYWATHBEH - RELEHE - HFHZ RS
80°C El4b 15 JvBf o BIALIEFPTIF 3 2 8 B NS S Ak & b 3 K A2 &
A75 > £ 8 & 400 nm & 93.2% o
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1.

2.

3.

[ iﬂlﬂg%ﬂ 10541 H 29 Ef@Eﬁf}E\ .
A (Gesh)
¥ 3% A4 H |

— R AR akt 0 Lad

(A2 —RBTAREXDHEZH KR 8t

Si O

TN £

(D
P >n=3x4;
(B) 2 —#LEX(ADZ 2 & AHBE
(R'R’R’Si0,2)m(R*R’Si02/2)p-(R*Si03/2)1+(Si0412)0 (1)
AF R ZRGEZAARADRAERETFIAARXRFTRAZE
B RERFES-AOGHERTELRLEZART &
— AW ABEY T IFHEREVARBEAY R THEE
ZERF I RH#-—HER EZREAXFAZHA#KELL R £
REBEIBNEBLZ LA 1 220858 T Hik K L4
oIk R ARAE %Akﬁﬁ&iﬁh%iﬁﬁﬁﬁzim%
BRI MNEEASE L ARRFIERALABARERL
EIEEE R $ 0 B JLIER 3P $ SLIEN: L E- I
M-TEQHMRE—BEHRMANHOZE AT ZHZIHEF 0<
D<1>M+D+T+Q=1> ZE T+Q>0; &
(C) HiLH BV —HEELH -
REMETFEANEERSF 1 ARl s andyy &
¥ HB-R/E-THIILEIMENHO0S 25 2R -
RBETEPFEAREAE | ARk y Qs any £
b A R ARG Z EHH T EANA 10,000 £ 300,000 g/mol



1534181
105 4 1 B 29 HEIE&HE
(GEERR)

Z M o
4. RENTEYFIAHEEF | Ay fkstisandy » £
foRLEYARBIALSERANA 0] £ 1.OW%Z R -
5. MBAAYFEAERS | A& QIRBIE XY > L4
BB A BACE AL E B- T R BB - BR M Z AEACH 1 —
RHAE O R DA ANe-4E AW EAE - LK
SR - PR LH B Ate-sa O EALHE - s R4 R
2,4,6-2 T -2,4,6-= 7 AR =8 RIE 2 B A M P k2 B
. 4R o
6. MBEAMAFFEANLESE | Az Qs ansy  #
o 442 S EH A 1 E 500 ppm 2 M 0 A B RIS A K
ER SR
7. — B QB RGE G ARET AT FEMNERS |
HEH 6 T AE— AR X B GBS S R BT AT o
8. —MERFEAMHYFEIMNEES 1 AEE6AFPHE—AMEZH
Mg mAZ A RAMAELRIEHHRA/RET L
&g HH
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