&M oo i
1 H

o5 o6 i
Spectroscopy and Spectral Analysis

g5 M Vol. 31,No. 9, pp2442-2445

September, 2011

BB RS B R MR A RIS AT

FHE, FRE

L BER. B

Y »
/\’;‘ X

WL R ER S S E R 2 e, Wb fRiE - 071002

A OB FIMZOOGEORTIR T AR B i 5E 2051 &0 8BRS R A S POtk k. ok 7454 & 23
M 7 AL R 45 F Xk e T 550 5 e e i B S . 9 0 2 SR 2 Y B L S O ) 3 R O B e 5 A I e K T
B R s BRASDOGTE M 0 52 HL 1 2R AR B O W A W T e B L R R DOt TR T 4
T 6T A RS TR o 30 I X R A ROR R E 5 A B - DB N 9 0l e S Ve B i R B4 AR A 0
WA BABAR, RWBLBRIERA EEIE v BRIT . JF H B RS B A 38 0 51 R0 226 22l i %
RFIEGE . OL51 R R W LA ] 10 mol « L1, iy TR0 T ] RE H3E 00 558 B B W e 042 5 1 1) 18 4 KON T

B,

KB LTI SO BOtTER IR

hESES.: 0621.2, 0433.5 XHERFRIRAD: A

5 5

PR A S 40 B A AR 7 ol B AR T 5 A B FE
AU I LG AL 7 b C 38 B AT AR T 1 25 > 8. D [ 1k
KRR EEMTFURY . MBS BT R R EH . ook
FURRYE 3 & SRR EE Ay g A 8 L B T RUA A B T
RIZRE . Horh B i S ROG5 1 & R R PGE 5 2 i R R H
A AL B A R e 5l RIKRDY . A TR
700 42 P A BB RT3 Ay O 2R ik TR 418 S B W R 2K . 2R e Y
FCRLHLEL . SE51 KM 0 TR BOLE T, mBESMAR RELS,
SR RE B L =R, TR =865 AR 450 ik
5 AN ATt S 1 1R A EAR SR 2 7= A o BB BTSRRI A
M. IS ROER G TR M HLBE . 28 AR M) 8 BR 2 i
R ZRASRDET R Al E TR R0 T BUR Y R
JAT 25 T R B T O T Al 2. AT
JEEATY L WA Y A e S R A TS
W ES WL RSN R, WX T 65 %5 #%
KBS M OETE TR T 6T 0 B b AR
DI RV PO 35 LA L RE G Pk i 205 5 H A
KT TN RA A AT R ST aRGE B £ mxT A
TUET1 A 986 D6 1 B9 Bk 58 R UL IR A 4R 8 . A ORI AT F900

Wi B 2010-12-18, EiTHHA: 2011-04-02

DOI:; 10. 3964/j. issn. 1000-0593(2011)09-2442-04

B9 e RO B H 56 65| K 70 AR A8 Bk 25 O 1 ot
117 RGEWIE 738 TR R 2EEF S 700 i A 25 AR 25 5
i R e R BE G AR Y B K B RN R YRR B IR I X T R AR
e BOHE BE X 65| 50 56 6 T B S S A8 R S LA T AR
TR B 58 R 5 R R T L RO B A R X6 51 R R Y
A HEE R R

1 SE5 JORE R A

JFORE . 22 8T XU [k (651D, 2-FF BE-2- (4-Ng i B )-1-[ 4-
CHBR D) R ]-1-PI R (184) , 2-H1 -1 (4-HI R L A L) -2-1g
W-1-PY IR (907D, 2- 2K JL R -2- — F Bk - 1-(A-Mg R R 28 5 T
B (369), 2,4,6 (= HI B2 B e ) — R A AL 1 (TPOY , &8
FER (24, 6- = F RO F Tk ) A0 g (819D, 2- 5 T L i 4% A
B (ITX), Z& i (BP), LK LB, FNEE, ZMITH, W
B A 4% F900 B %€ S S i AL & T #), A 3¢ L & 1
ACM) , FERHZL 107 mol « L1,

2 JERIRG YRR S I B S 9O R N 5 23 B

2.1 RIS LA MR RS K k8
AL R T RT3 KR R B B3

EEWB: HE B AR =S TH (608770100, & 24 KW - 2% Bl g1 % WURHUF 2 4 50 B (20060075003), b4 AR R =& 4T H
(2006001039) FHiHf 645 #F T R 2= 78 71 K100 B (22009305) %% Bl

YEE® A 2B, 1976 4R2E LR 2% oy B2 g Pl

* THIBCR A

e-mail; laser@mail. hbu. edu. cn

e-mail: xzhli123@eyou. com



%59

il 5 el 47

2200 Fh A A5 IR B LA A R AL T DL AR A B R S RE R
TEAE B o TGRS0 1E B T 3k 25 L 1 50 b8 i 1] 9 22 4k
A LA AR R RE - EBOR 2545 B 18] o 1B 25 R U ) 2 SCR
DA TE W fE B ELAK (9 1/10 4b B B[R], 5% 56 5 fir B 2 i i £k
ERR B A3 . & 1 BRAR G R RS R BES 56 M
Boae, B 1 AT R MBS . BT LR B
[l S5 | & 70 i i il R A8 LR ), 2R 2558 5] & A Tre. 184,
Irg. 369, Irg. 907 LA K 2K HI R BP (9 itk s % BFATA
Yy Trg. 651 FIFE3E S AL W52 Trg. 819 1 Irg. TPO L) J B 7% &
B TTX 8 S 18 o 3 e 0 3 Uity 4 i B0 6 B0 o i A
B W LRGSR 5 BAR B WA BT AR TR
JURN G5 & 70 5 B8 RO DB A 5 R 5 5 %o 32 s il 4k A
o B3, kBB A ) A 45 AR P R e JL AR S T 1R R
B A I B AN R 9 R X — S PR R X (A, — A4
AFRT 3 g -5 1 SR U IXCIA) 5 T 3 U6 O 24 1 JL R 6 51 R

2443
R By 2k A U — A S IX ]
2000
2 1500 -
g
g
2 1000 A
g
Q
[
500 -
i
10 15 20 25
Time/ns
Fig. 1 Transient fluorescence spectrums of

different photoinitiator

Table 1 Data of steady state and transient fluorescence spectrum of different photoinitiator

Photoinitiaor 184 369 651 819 907 TPO ITX BP
Absorption peak/nm 244,280 325~335 254,337 370,405 231,307 273,370 258,382 240~340

Excitation peak/nm 270 267,363 305 266 252,261 271,365 273 302

Excitation maxi/nm 324 389 340 390 327 405 392 400

Emission peak/nm 429 439 434 453 432 442 449 436

Decay time/ns 8.2 7.5 10.2 10 5.8 10 12.3 8.2

Life time/ns 7| 1. 45 1. 39 0 0 1. 23 0 0 1. 49

T2 6. 77 6. 28 4.53 4. 44 7.56 4.52 5.12 6.92
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Fig. 2 Fluorescence emission spectrum in different solvent
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Table 2 Effect of on fluorescence spectrum of photoinitiator

Solvent Ethanol Acetone Isopropanol Acetidin
Solvent polarity 6.0 5.4 4.3 4.3
Solvent viscosity 1.2 0.32 2.37 0. 45

Emission peak/nm 447 432 440 424
Decay time/ns 11.5 1. 33 10. 2 1. 32
Life time/nsz; 0 0. 54 0 0.52

72 4. 95 2.6 4.32 2.29
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Table 3 Effect of photoinitiator density on

transient fluorescence spectrum

Density/(mol « L™1) 7.8X1072 1.9X1072 1.9X10 3 1.9X10*

Decay time/ns 4.3 9.2 10. 2 10.5
Life time/ns 71 0. 95 3.12 0 0
T2 2.8 4. 31 4. 37 4.54
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Study on the Transient and Steady State Property of Fluorescence of Free
Radical Photoinitiator

LI Xin-zheng, LI Xiao-wei* , LAI Wei-dong, BAI Bing, AN Wen
College of Physics Science and Technology, Hebei University, Baoding 071002, China

Abstract The fluorescence characteristic of various free radical photoinitiators was investigated by fluorescence spectroscopy.
The influence of conjugated structure on fluorescence spectrum was analyzed from the molecular structure. The results show
that; the wave length of fluorescence excitation spectrum gradually augments with the conjugative effect enhancement, and so
does the peak of fluorescence emission spectrum. The transient fluorescence spectrum of photoinitiator is affected by electron
groups and the fluorescence decay of photoinitiators with electron-withdrawing groups is faster than that of photoinitiators with
electron-donating groups. The excitation peak of photoinitiator has evident red shift with the polarity of solvent increasing,
which shows that transition type is 7—x"* transition, and the fluorescence decay is postponed with the solvent glutinosity chan-
ging. When the photoinitiator density is at 10 *mol « ™', the fluorescence decay is evidently fast because of quenching effect

caused by self-absorption and collisions between particles.
Keywords Photoinitiator; Fluorescence spectrum; Fluorescence decay; Conjugative effect
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