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Tab. 1 Data of UV absorption spectra of BPAA

Area € A €
Compounds (nm) (1/mol*cm™) [Compounds (nm) (1/mol+cm™)
BPAA | 346 74. 6 BPAA N 341 240
I 345 176 v 340 250
B 345 183 Vi 334 373
BP 340 125 BPA" 342 138

BPAA: 3X10"“(mol/1), Solvent; Benzene, * Solvent: Methy! tetrahydrofuran

TER B 635 T , BPAA #1 BP BA MLl BEE 6. #2. 52464 BPAA ¥4 BP
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Tab. 2 A,.$-and E; value of phosphorescence spectra of BPAA

BPAA I I | § N v v BP
Ap(nm) 422.0 422.6 425.8 424.0 424.4 424. 4 413.8
#r 0.76 0.71 0.53 0. 43 0.34 0. 34 0. 90
E;(kcal/mol) 67.9 67.8 67.3 67.6 67.5 67.5 69. 2

Solvent : Methyl tetrahydrofuran, Temperature: 77K

BPAA il BP MIH EH YRR B, BPAA REF T ZXME A OB F . L
AW P BPAA W, B R B, B BPAA ¥R B (9 3 b0, 75 W A 46 SM R i i 2 A 24 8B
T e {583 737 (&3).

Tab. 3 Influence of concentration of BPAA on UV absorption spectra

Conc (mol/D) 3x10™* 1Xx107° 2X107* 4X107° 5X107*
A (NmM) 340 340 334 334 330
e(1/mol+cm™) 250 258 423 423 437

Sample; BPAA-V, Solvent: Benzene
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Fig. 1 The concentration effect of BPAA on A Fig. 2 Time-conversion relation of photo
and I polymerization of MMA initiated
Solvent ; Benzene by BPAA/TEA system
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Tab. 4 The length effect of carbon-chain of BPAA on polymerization rate

BPAA RpX10*(Under N,) BPAA RpX10*(Under O,) Rp(0,)/Rp(Ny)
(mol/l. s) (mol/l. s)

Primary 1 5. 25 primaty I 6. 63 1. 27
| 5.92 1 9. 88 1. 67

amines N 7.22 amines I 11.78 1. 63

Tertiary N 6.29 Tertiary N 13.78 2.19
v 7.83 A 10.11 1.29

amines VI 9.11 amines VI 9.76 1.07

BP 4. 60 BP 6. 60 1.43

QO EH1ER

MF—MAREHERSRERAE REEREHREN EANEBHEHER
& SRR, FE WS FRESHEBEHNERROERER, SBRE RN FERMY
WMEKAREEE TR fE4d %Y #ES BP/TEA 5| RIKRE—EMFREF T TURE
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Tab. 5 The concentration effect of BPAA/TEA on t

BPAA-VI (conc. ) (mol/l) r(min) TEA (conc. ) (mol/1) (min)

1X107* 63.1 2X107* 125.7

2x107? 43.0 5Xx107% 34.2

5X1073 26.3 1x107! 30.9

2x107t 18.2 2x107" 26.3

3X107* 16. 4 3x107! 9.9

[MMAJ: 2.8 mol/l, Under O,
XTFEAMEER, LHE R KUY BPAA AKE R, KELSWHERL S
ERE . ROEFMMN. 6f5£4 . HX T BPAA B ED, SR IBHHER, Gk s
YK EL SR RIFEE, I BPAA-N R, MM T ZEE(WED. BERREE
Ml RGEHELNMERBRERSIREHENRES,, UK RE T AKLG R, HR2
EMMIEMHBRERZR S, B FEFHEREREARR, GRS LR &S R, HLIHL

AR IRA R,
O PR A R
Tab. 6 The solvent polarity effect on polymerization .
BPAA-N BPAA-V BPAA-VI
solvent RpX10° T RpX10° T Ry X10° L4
(mol/1. s) (min) (mol/1. s) (min) (mol/1. 8) (min)

Benzene

Methyl-cyanide

13.78
8.70

13.9
52.7

10.11
7.67

20.1
50. 8

9.76
7.16

17.5
63.2

[BPAA]:1X107%mol/l, [TEA]: 2X 10 'mol/l,
[MMA]: 2.8 mol/l, Under O,

OB L T EREBEN ZEMERERREFIREREHER. EZHP. X
WKEH M BPAA RS EERER TR MR EFSHEN+40 8% HERZ —
BPAA B—RHFFRMRMABHRAE, AR P E —ENERTELE, L BRER
Ket, BRI FREMHE, B4 EKE TR T BPAA i L E M4 BPA fifkR
AERMEEGIREE.

(€9}/3; d:np: 20

HAERSHESEE T, #17 MMA B AR NATFR,.BPAA IREMREHE
Ry X RME3(a.b) FT/R. 7£—F BPAA KT E W, A F BPAA BB & # B X Bk B
WMinTI, 24 BPAA SR ES R, RRERS, RIEAMBRERAM _EBHLL NE
P H R4 KB BPAA Wk ERBESHIMT .
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BPAA I | | | N v Vi
Under N, §, 0.24 0.25 0. 30 0. 26 0. 32 0. 32
Under O,%, 0. 21 0.22 0.28 0. 20 0.20 0. 37
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Fig. 3 Relationship between the polymerization rate and concentration of BPAA
(a) Primary Amines (1)BPAA-X (2) BPAA-1 (3)BPAA-1 (N,)
(1')BPAA-E (2') BPAA-1 (3')BPAA-1 (O,
(b) Tertiary Amines (1)BPAA-V  (2) BPAA-V  (3)BPAA-N (N,)
(1’ )BPAA-VI  (2') BPAA-V  (3')BPAA-N (O,)
[TEA]: 2X107(mol/1),[MMA]; 2.8 (mol/l) solvent Benzene
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Fig. 4 Relationship between the polymerization rate and concentration of TEA
1,1’ -BPAA-V (N,,0,),2,2' -BPAA- N (N,,0,)
[BPAA]: 5X10°mol/I,[MMA]: 2.8 mol/l Solvent: Benzene
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FREB I E T8k TEA IEMER A EBEH XK, U BPAA-N 1 BPAA-V 44,78
B4R, B TEA YT N, 40 5 P — EEHE LR, ZBIRK, RIGHARE
TR X 84t A BP/TEA R ZMHLL. AU LERTUED, —EXMRMEELR KR
AREEEA IS Y. B BPAA/BURARM G Ak R 5 BP/HUkK R H L,
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STUDY OF PHOTOSENSITIZED INITIATION SYSTEM
CONTAINING OXYGEN VI. SPECTRAL CHARACTERISTICS AND
PHOTOINITIATIONS OF ALKYLAMMONIUM BENZOYLBENZOATE

LI Miaozhen, SONG Huaihai, GUO Jin, WANG Erjian
(Institute of Photographic Chemistry, Academia Sinica, Beijing, Post code: 100101)

ABSTRACT

A new kind of alkylammonium benzoylbenzoate (BPAA), including primary and tertiary
amines with different length of hydrocarbon chain, was synthesized in this paper.

The experimental results show that photophysical properties of alkylammonium benzoyl-
benzoate (BPAA) are identical with simple benzophenone, these BPAA with long hydrocar-
bon chain are characteristic of amphiphilic property and can aggregate into reversed micelles in
non aqueous solution. The results obtained indicate that polymerization rates (R,) of MMA
initiated by BPAA/TEA are greatly faster than that initiated by simple BP/TEA at the same
concentration condition in which tertiary amine salts of BPAA show higher activities related
with the corresponding primary amine salts, polymerization rates for BPAA compounds with
long-chain are remarkably higher than those with short chain. By comparison of the polymer-
ization rates obtained under O, and N, different conditions, it shows that rate enhancement by
O, for BPAA leads to increase obviously in the rate above two times higher than that for BP.
The influence of concentration of each BPAA/TEA photoinitiation system is also performed.

Key words Photopolymerization, Initiation, Alkylammonium benzoylbenzoate





