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12 RBEIBNEKXRS FHSILT NH2-2959-2
Bl &

1.2.1 2959 Faif P R A HL A6 RO A AR 2959-S

# 2959(26.9 g, 0.12 mol) X} F AR 5(19.0 g,
0.10 mol) A EALEH(22.4 g, 0.40 mol)¥&E T 300 mL
TEE, fEER N 2h, uE, MR R
TFOKYEH 3 K, AR LRIEFEHEH W, &84
JENTHREE, BIFFUN V znzm: V —sons=1:20 TR AV
W, 1FRIHRLFY) 2959-S, 72N 89.8%.

FTIR (KBr, cm'): 3456 cm™' (-OH), 3062 cm™
(=C-H), 2984 cm ', 2865 cm ' (-CH;, —CH,),
1663cm ™' (>C=0), 1598 cm ', 1445 cm ' (—CgHs),
1359 cm™' (-SO,-), 1250 cm ™, 1020 cm ™' (Ar—O—C).

'H-NMR (CDCls, 10°%): 8.03, 7.82, 7.35, 6.84

HQ

o Ok

2959 TsCl

O
::: I
S—Q
KOH I
| — 0 C §0

(Ar—H), 4.42-4.40 (—CH,CH,—), 2.45 (ArCHj3), 1.62
((CH3)2C<).
1.2.2  2959-S 4= KF-8010 #9 B_& & A NH,-2959-2
¥ 2959-S(13.7 g, 0.04 mmol) « 2 & &E I
KF-8010(9.0 g, 0.02 mol) FIE% R4 (19.9 g, 0.14 mol)
T 50mL DMF H1, FHE S 110 °C, EMIEREE T
i 24 ho SNJEidkyE, HEZFR L UEM T DMF J5,
TN SR e HVa i, P4 10%0) NaOH
WA B TR &R 3 Ik, G RR I AAE 2
A=) NH-2959-2, 4 BirfS 2 (o 7= 4 i 4
JERTIRAE, RPNV cnzw: Vienw=1: 4 FIVR A VWL
13 B R HLAE R 73 70 51 K51 NH,-2959-2
(M,=897), F=#H 58.7%-

2959-8 OH

1 2959-S & RoR =l
Fig. 1 Synthesis route of 2959-S

e
H,N— R |Si—o |Si—R—NH1
CHy |, CHy
KF8010
HN— R
K,CO; o /_/
— 3O
HO

Fer
Sli— o} Sli— R— NH
—\ 0
CH; ], CH;
o
OH
NH,-2959-2

B2 NH,-2959-2 I s & K
Fig. 2 Synthesis route of NH,-2959-2

FTIR (KBr, cm'): 3342 cm™' (—OH, —NH),
3068cm ' (=C-H), 2959 cm ', 2875 cm ' (—CHs,
—CH,), 1661 cm' (>C=0), 1594 cm ' (~CgHs),
1374cm™" (—CH3), 1033 cm™' (Si—O-Si), 1253 cm™'
A 798 cm™' (Si—CHs).

'H-NMR (CDCl;, 107°): 8.08, 6.96 (Ar—H),
3.05-4.17(-CH,CH,~), 1.64 ((CH3),C<), 0.09
(SiCH3).

1.3 HBBEBAWEXD TSI LT NH,-2959-4
BIH

W JFRL I LE B, K 2959-S(13.7 g, 0.04 mol)+
S IERE KF-8010(4.5 g, 0.01 mol)FIBRAEZEH(19.9 g,
0.14 mol)¥A+ 50 mL DMF 1, FHEZE 110°C, 7Rk
N R 24 he SRJEIEUE, T Z8BR ZIEW TN
DMF J&, IR CBe¥ g, HanlH 10%
1) NaOH VAU 25 B 17K & Te ik 3 IR, B Ja e 25 b
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R HURER 70 51 AR i S 1k g

FIEFNE B ALY NHy-2959-4, 4 B8 2 (6
FEDE IR ENTIREE, BIFFNN V cwem: V sum=1:4

e
H,N—R |s‘ro ISi_ R— NH,
CH; ], CH;

K8010

e 3O
O

HO

MR AWE, 19 30 2R RA HLEE R 27651 K
NH,-2959-4(M,=1435), 773K 53.3% o

ooy
S %
O

OH

CH; |,

NH»-2959-4

B3 NH,-2959-4 14 s & K
Fig. 3 Synthesis route of NH,-2959-4

FTIR (KBr, cm'): 3392cm ™' (—OH), 3068 cm™*

(=C-H), 2937 cm ', 2875 c¢cm ' (-CH;, —CH,),
1661cm™" (>C=0), 1594 cm' (~C¢Hs), 1374 cm'
(-CH;), 1033 cm ' (Si-O-Si), 1253 cm ' #I

799cm”" (Si—CHj).

'H-NMR (CDCl;, 10°%): 8.07-8.09, 6.97-6.99
(Ar-H), 4.25-4.28, 4.46-4.48 (-CH,CH,-), 1.65
((CH;3),C<), 0.09 (SiCH3).

1.4  HBEMEENE

SR AL AN R AR R Bk TPGDA R
g1 R H R, ar K 2959 . NH-2959-2 Al
NH,-2959-4 ¥ #.4& TPGDA 1, 5] & 555 &
WA 0.5% . Kl 2 10 3 MR AR R0 BIENE
JE8(0.8+0.1) mm. B2 HN(8+0.5) mm G F 15
Ao, BRI RS, HERIDE SR

(EFOS Lite, 7 365nm fI3EYEF, I K EXFO
YNCIDBBU st Ay e ﬁ‘ﬁ@'ﬁﬂﬂ Hoenle UV
SesRiAE, YeiE A 40mW-cm 2. JeERAE) St
Fid I Fe A K RE & 1 SERT 20406 4 RT-FTIR

(Nicolet 5700, KBr 73 i #%, MTC/A foill#%, £[H
Nicolet 2 &) ) ML 21 41X PR I 12 i X8R i A W A
I 6100-6200 cm ™" BT IE AR (AR AL 15 8] . AR
Jeis (Al Rk &2 TPGDA XU AL K@ ™ A
A5

DC(%) = (Ag—Ay) | Ay * 100%

T, Ao DA B SIS TR A4 TR T B M WA e 1) T

A I ¢ T FRY TR I P T O Bk PR g U P T AR

15  ASI%RFIeIE EFRENNE
FE AR OE I 22, W' BE T DL i MR -

PR BT IS, Bl A= e ¢ Ly S 4 AR
RIBICIE; & REBEEIRPOLREL EFE &
PR BRI EE; ¢ AARIEBIIREL ;
L ARENUZ I RS ooy 9 Bt LA 7
1) EMRFAFALRHL T, AiE eIz Sk
WL B KOG RE , TR AZ A T IXA )
JR Y BE IR R E &, A2 5 B A0 I (58 v deE et
SE LR (R B KWL BE IRIEOR G HIR B . AR s
FERI XA R, AR A [ i BN 8] R A ALK
I3 ¥ 65 R ) L T2 A e e = 1) e K
JGRE,  BETTH SR AT H o TR 5 0 iR 2 TR L )
AL, WK A

2 ZERFITIL

21  BUEXSFRSILZFINEIRG S S ERE

T BE

Wi 4 s, WAMRRANUER 73 FIa5I K
7 NH,-2959-2 1 NH,-2959-4 $47E 275 nm 4b 3 T
B KWV, 5/ T34 R 6 51 R 2959 HIERK
W AT 38 A 7] o L F NH,-2959-4 1948 7 IAc UG B
G, 2959 RIS B 55, DRI DN 7E AR [F) B IR IR FE
T, NH»-2959-4 &6 2 MR O], 2959 SHE
R R
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3 1
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B4 2959, NH,-2959-2 Fil NH,-2959-4 [1£8 4R i &)
CEHINTAKCEE, e=1x10"*mol-L™")

Fig.4 UV-vis absorption spectra of 2959, NH,-2959-2 and

NH,-2959-4 in absolute ethyl alcohol (c=1x10"*mol-L™")
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Bl 5 NH,-2959-2(a)Fll NH,-2959-4(b) )48 A1 firt 1 Pl

GBEFINTIK LEE, =1x10"*mol-L™")
Fig.5 UV-vis degradation spectrum of NH»-2959-2 (a) and
NH,-2959-4 (b) in absolute ethyl alcohol (c=1x10"*mol-L™")
WK 5 fizn, NHp-2959-2 Fl NH,-2959-4 1145
AR U6 iR FE 353 I o 58 A S B IS ) R 14 a8 T 95
559, X2 T OGRS [R] S KR s A e 51 &5 o
file RE e E B, R RIROGRE I AN BRSS . 74,
MR AT LR B, NH»-2959-2 Al NH,-2959-4 1]
BN SRR fE, A e BRI . XA
REAE TR RHPIEFINTCK OB, B DA R BT 2
i, T RESA A E B B 2 PO,

Irradiation time / min

6 LI AEEEIE H X TPGDA A &1
A SR (T =40 mW-cm ?)
Fig.6 Effects of the number of photoinitiator groups
on the polymerization of TPGDA (/=40 mW-cm %)

AW T 7B 5 RIS A H R A
AR, X} TPGDA 1k RIIVEERA BN 155 5
. 1P 6 iz, NH,-2959-4 65| K HMA &R 1658
AR R NH,-2959-2 AR . FEAFFEIRE
T, NH-2959-4 tHT— N1 &F 4 a5 K%
B, BTUMEREAEBA L KERW
NH,-2959-2, fEJelE FREW A E L H ML, A
EEERUNINE -Repr 2

F51 &7 B EiFEE

M A FEWRE T 2959, NH,-2959-2 Al
NH,-2959-4 [ RKWOGRE, 7] DLTHE H e )7 35 BE
IR RE &, SRIE0 MIRE R 2959, NH,-2959-2
A1 NH,-2959-4 (H13K 4 107 mol-L™" [T /K 2.
WETEHA 3em, K 25cm JEH A W33,
ME TR e b, FERESH8 0. 5. 104 20,
40 F1 60 min, FEAN (8] 25 A B 11 100 J2 A1 J2 IR
B/ B VAV, O R 107 mol- L™ R VR I 5 48
AN, 15 BIERIROERE . MR AT 2 B R
KR e, FEr]UIHE R ZIRITES &K
SR FUIHRE o

B 7 e DUE R, A EE R,
NH,-2959-2 1 NH,-2959-4 H Ml K 5F8 51 K
(1) 5 TUZ PR BE 35 S 00 1 O3 K . i B
[EA 2] 50 min B, EATRIKEREARE P, T
RRAMAE 13% LA, TENRIEZPIRES A
i LI ] PR B BT IR/ » 7E 50 min 75 A5 I8 2 S 1l,
IR R RLERAE 12% /4. SR, /Ny Foesl K
2959 ML HE KL 1% A, KUHEHEKS T
KRB EG RFER R b B Kb R R TR RE J1H

2.2
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P T A AT LI K 16 51 AR R 5 AR5 1 g

NGB 2959 i, FEAR R HH RETE B LE AL B
IR 704, ALK S 706 51 R AIBI R A &
SR PEEAS P PR A P AE ) 26 6 PR AR S AT 1R K

IV ER= AR

1.2
T —&— 2959-Top
< L1p —0— 2959-Bottom
g —&— NH,-2959-2-Top
-+ —0 2
5 " —0— NH,-2959-2-Bottom
= 10 —A— NH,-2959-4-Top
g — —A— NH,-2959-4-Bottom
<
g A\ \n\“
g 09}
&)

08 1 1 1 1 1

0 20 40 60 80 100

Stand time / min

B 7 2959, NH,-2959-2 Fil NH,-2959-4 [f]
T PEE i i L (1] (A2 Ak
Fig.7 Concentration change of 2959, NH,-2959-2 and
NH,-2959-4 with different standing time
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B R SO0 , 55 47 WS 0 7 P o o 5 A1 Sl BT ]
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SE PRI FEE TRIBE B 53 A
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Synthesis and property of two polysiloxane-based macromolecular photoinitiators

LI Yanxia' LIAO Bo> ZHANG Nan' HUANG Yuedong® SUN Fang'
!(College of Science, Beijing University of Chemical Technology, Beijing 100029, China)

2(The Second Institute, Equipment Academy of the Second Artillery, Beijing 100085, China)

3(Department of Chemical Engineering, Jilin Vocational College of Industry and Technology, Jilin 132013, China)

ABSTRACT Two photocleavage polysiloxane-based macromolecular photoinitiators, NH,-2959-2 and NH,-2959-4,

were synthesized with 2-hydroxy-4'-(2-hydroxyethoxy)-2-methyl-propiophe (2959) and amino polysiloxane as raw

materials. The properties of UV/vis absorption and degradation, photopolymerizetion and self-floating ability of the

photoinitiaors were investigated. The results show that both of the photoinitaitors have a similar maximum absorption

peak at 275 nm, and the intensity of the UV/vis absorption peak tended to decrease against the increase of the UV ir-

radiation time. The system containing NH,-2959-4 exhibited a higher photopolymerization rate than that of
NH,-2959-2. Compared with 2959, the NH,-2959-2 and NH,-2959-4 both possessed good self-floating ability, and

could spontaneously migrate to the surface of the system to form a concentration gradient.

KEYWORDS Photoinitiator, Polysiloxane, Migration, Gradient polymer
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