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Non-dissociated Species and D issociated Species Photodegradation and the Rate

Constants Prediction of Phenolic Canpounds
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Abstract Xe lanp was emp byed to sinulate the sunlight as light source to sudy the direct phoolysis of three kinds of phenolic
pollutants under different pH valies The effects of the dissociaton on their photolysiswere nvestigated and a calculation m ethod and
a forecasting model ©r the phobolysis rate constants under the situation of dissociatbn and non-d Esociaton of phenolic pollutan ts w ere
establshed The experment resulis show ed that the photolysis rate constant of pentachlorophenol ( PCP) increased from 25. 30 x 107
mii' ©08290x 107* min ' when pH value varied fiom 4 0 to 9.Q and that of nitrophenol ( PNP) decreased fran 11.90x 10°*
min' 03 18x10“min'. Smihkr b the PNP the photolysis mte constant of phenol decreased from 32.50% 107* min™ " 1o 13. 40
x 107" m ' with the pH valie ncreased from 4. 0 to 11. 0. Fran analysis of he results a paver function rehtonsh ps betw een the
total photolys & rate constants (K') and d ssocition degrees (a) of these three phenolic compounds could be establshed Ifa had been
detem ned the dissociatbn and non-d Esocition species phoblysis rate constants could be calculated by the tangent equation of the
pover function The effect of dissociaton on the photolysis should be manly atirbuted © the fomation of the negative oxygen bns

which led to the changes of the actwities of benzene ring and substituent groups These resulisw ill provide theoretical references to
furher understand enviromm ental behavibs of phenolic can pounds n naturalw ates

K ey words phenolic can pounds direct photolysis dissociaton species non-d Esocition species
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K, = Intercept; K, = Slope + K, (10)
Sbpe, Intercept
a= dp
H Na 07
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13 hel
Table I D ksocited degrees of three kinds
of phenols at different pH
pH PCP /% PNP o Phenol %
4.00 16. 63 7.24x 1072 1. 00x 10~ ©
4. 50 38. 69 0.23 3.16x107°
5. 00 66. 61 0.72 1. 00 x 1073
5. 50 86. 32 2.24 3.16x107°
6. 00 9%. 23 6. 76 1.00x 1074
6. 50 %. 44 18. 64 0. 03
7. 00 %. 50 42. 01 0. 10
7.50 %. 84 69. 61 0. 31
8. 00 %. 95 87. 87 0. 99
9. 00 %. 99 98. 64 9. 09
10. 00 1. 00 99. 86 5.0
11. 00 1. 00 99. 99 9. 91
2.2 H
2.2.1 PCP
150W (
50 mW ° cm_z), PCP(
5.0mg* L) N &OH
M 40~9.0Q
) ) 1
PCP H
, H PCP 25.30x 10"
min ' 82.90x10 ‘mn .
2.2.2 PNP
PNP 500 W (
6.0mW* an ) \ 5.0

12L © pH 4.0
o pHA4.5

In (co/cy)

B ) /min

1 p
Fig 1 D iect phoblysis k netics curves of PCP at different pH
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Fig 2 Direct phoblysis kinetics curves of PNP at different pH
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Fig 3 Direct phoblysis k netics curves of phenol at different pH
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Fig 4 Total phowlysis rate constants of three kinds of pheno k at different dissociation degree
2
Table 2 Functional relatonship between phoblysis rate )
2 2
constants of phenols and their dssociated degrees ( 2)
2
2
K=f(a), (0<a< 1) R (K1) (K2)
pCP K x 10 = 23. 14+ 60. 5la*' 0.997 8 >
PNP Kx104= 3 500" 0.9808 3.2
phenol Kx10%= 1.38"%% 0. 99 3
( 4) ,
3 pH ’
Table 3 D irect photolysis rate constants of PNP at different pH
P X 10 mir ! Ky x 107 ki Ky X107 i PCP
1 2 .
[12 21]
6. 50 4.71 5. 51 1. 22 , « OH
7. 00 4.10 4. 80 3. 14 O0—H ,
7. 50 3.76 4. 40 3. 49 PCP [11,20]
8. 00 3.62 4.23 3.53 [20]
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