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Table 1 The quantum vyield & and intensity of light absorbed I, of

dendrimers G2 .G and azobenzene mesogenic compound M3

I,x10°?
Sample Solvent A AAso 28
(Jomol™'-s~1)
G2 CHCl; 1.074 0.230 0.0148/0.533 1.370
THF  0.920 0.211 0.0150/0.540 1.322
Gl CHCl; 0.964 0.251  0.0470/0.564 1.339
THF  0.97% 0.219  0.0406/0.487 1.345
M3 CHCl, 0.910 0.228 0.528/0.528 1.318
THF 1.022  0.230 06430/0.450 1.360
FiOH  0.R12  0.200 0.428/0.428 1.271
DMF 0.953 0.201 0.634/0.634 1.335
CeHy 1,039 0.179  0.412/0.412 I.365
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Table 2 The A/A;. ky and E of the dendrnmers G2.G1 and

azobenzene unit compound M3 in varieus solution

AfAg (%) kp x 108/T E x 10*
Sample Solvent
(360 nm} (s~ ) (J-mol™ ')
G2 CHCl, 25.42 1564/13 2.71
2110425
2660/30
3080/35
THF 20.76 2.18%11 1.21
146/25
170/30
180/35
Gl CHCl, 23.33 88B.9/14 2.31
2610/25
3050430
3360/35
THF 19.26 4.761/13 0.92
172425
181/301
185/35
M3 CHC, 23.66 694 .4/16 6.03
1130425
2000430
2410435
THF 18.40 7.5/16 2.44
119725
137/30
163/35
DMF 23.52 7.639/16
EOH 20.04 5.07/14
CyH, 22.33 56.82/15

Time (8)

Fig. 1 Plot of A74; versus irradiation time (t) for G2

and G1 in CHCl; and THF solution at A, =360 nm
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Fig. 4 Plot of A’/4’ versus time (1) of the thermal
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Fig. 2 The first kinetic reaction relation of the thermal back-
isomerization for dendrimers G2 and Gl after irradiation at the

photostationary state at A, = 360 nm in solution (a) CHCI, and

(b) THF
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Fig. 3 The activation enetgy £ in the thermal back-isomerization
reaction for dendrimers G2.G1 and azobenzene unit compound M3 in

CHCl; and THF
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Fig. 5 Plot of A’/ A% versus time {1) at 359 of thermal

back-isomerization after irradiation {4, = 360 nm) at the

photostationary  state for dendrimers G2. Gl and

azobenzene moieties compound M3 in solution {a} CHCl,
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YTHF
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STUDIES ON QUANTUM YIELD, ACTIVATION ENERGY AND
PHOTOISOMERIZATION CONVERSION PERCENTAGE OF A
PHOTOCHROMIC LIQUID CRYSTALLINE DENDRIMER G2

ZHANG Qizhen', LIU Jiangiang', HOU Zhaosheng' , WANG Yan’
(" School of Chemistry and Chemical Engineering , * School of Phusics and Microelectronics |
* School of Emironmental Science and Engineering . Shandong University , Jinan  250100)

Abstract The photochemical behavior of a photochromic liquid crystalline ( LC) dendrimer of the second
generation (G2} in chloroform and tetrahydrofuran was described. Thirty-six 4- n-hexyloxyazobenzene mesogenic
fragments were attached in its periphery. The photochemical behavior of carbosilane dendrimer of the second
generation {G2) was compared with that of the carbosilane dendrimer of the first generation (G1) and the mesogenic
unit compound(M3) . The quantum yield @ and intensity of light absorption 7, of G2,G1 and M3 were determined .
In chloroform and tetrahydrofuran (THF) ¢ was in an order of M3 > G1 > G2, while I, in chloroform and
tetrahydrofuran (THF) had orders of G2 > G1 > M3 and M3 > G1 > G2, respectively . The reaction rate constant of
the thermal back-isomerization %, at different temperature and the activation energy E of G2, Gland M3 were
discussed . At the same temperature, &y in chloroform and tetrahydrofuran (THF) was in an order of G1 > G2 > M3.
The photoisomerizalion conversion percentage and trans/cis isomer absorbance ratio at the thermal back-
isomerization of G2,G1 and M3 were described. The photoisomerization conversion percent were in chloroform and
tetrahydrofuran ( THF ) showed orders of G1 > M3 > G2 and G2 > Gl > M3, respectively. The trans/cis isomer
absorbance ratio at the thermal back-isomerization A’/A4’, in chloroform and tetrahydrofuran ( THF) was in order of
G2>Gl1>M3.

Key words Quantum yield, Intensity of light absorbed, Photoisomerization conversion percentage, Reaction rate
constant of thermal back-isomerization, Photochromic liquid crystalline dendrimer



