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Abstract; The aim of this paper is to investigate the effects of inorganic ions and sodium dodecyl
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benzene sulfonate (SDS) on the photodegradation of phthalates ( PAEs) in a near natural water
environment. The ionic composition solution, SDS solution, and their mixture were prepared with
the water quality characteristics of Dahuofang Reservoir in Liaoning Province as a reference. The
same amount of dimethyl phthalate ( DMP) was put into these mixtures. Photodegradation
experiments were performed in an artificial photochemical reactor. The irradiation light intensity
was set at the maximum UV light intensity in nature. The concentration of DMP in each mixture
was determined by high-performance liquid chromatography ( HPLC). DMP could be completely
degraded by - NO, attack. However the degradation rate could be reduced to 69. 7% because of
SDS competing light in the water. The degradation of DMP can be promoted by inorganic ions
promoting the formation of oxidation free radicals. The promotion order of anions and cations are
NO,; ,SO; , CI'; K*, Na*, Ca**, respectively. When inorganic ions and SDS coexist, the
degradation rate of DMP was decreased to 83. 4% . The inhibition of SDS on the photodegradation
of DMP was greater than promotion of inorganic ions. Oxidative free radical attacking oxidation
was a common degradation mechanism of DMP in water. Inorganic ions and SDS could degrade
DMP by producing oxidative free radicals. SDS can weaken the degradation promotion of inorganic
ions. The results of this experiment indicated that when using photolysis to remove DMP from
water , the effect of SDS on the treatment effect should be considered.

Key words : DMP ; photodegradation ; nitrate ion ; SDS ;inorganic ion
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Table 1 Probe parameters of ultraviolet irradiator

FH/nm

K= £ x 9 x =5 /mm

ORI/ (WWeem )

MR/ % BOREEE/ (Wes ™)

UVA-X1 39 x32 x15 260 ~400

0 ~200 000 =10 6

R AP 2R R — H R (DMP) |, 43 #t
afi, AR T R B AL A A RS B AR 7 i R
BRORSPR AN GEIRES GRS o drat,
] 24 45 PR Ak 250 A BR 2 | A 7 5+ e ik
BREREN (SDS) , L st , ALK E YR A
FRAFIA =
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Table 2 Adding method and concentration

of degradation products mmol/L
wmr= ¢(NOy ) c(SDS)
o 0.2 0
oS in 0 0.2
SE[F Es 0.2 0.2
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Table 3 Combination method and concentration of inorganic ions mmol/L
EHEG SlIZH EH e R\ HVEH
¢(KNO;) ¢(KNO;) c¢(KNO;) ¢(NaNO;) ¢(KNO;) ¢(Ca(NOy),) ¢(KNO;) ¢(K,S0,) c(KNO;)  ¢(KCl)
0.1 0.1 0.1 0.1 0.07 0.07 0.2 0.2 0.2 0.2
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2B 2 B L5 ke T AR S N W, H
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TR L 5L BRIl LA eF 22 57, R XK

N KA B Fh 28 S o i VR B R 4
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16 h.19 h 24 h 28 h 31 h Bt ZI% WP CK %
TRPRREIN T SDS IV REATHURE

Rd RAKGA AR B e B 1 v BB BH s 7 M 28 L o vk

Table 4 Types and concentrations of main anions and cations in Dahuofang Reservoir mg/L
ialiest p(Na*) p(K*) p(Ca®*) p(CI™) p(NO; ) p(S0;™)
JEKK 6.6 3.3 22.9 3.7 22.7 28.7
Hic K 8.0 5.0 8.9 27.9 24.9
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Fig.1 Effects of NO,™ and SDS on the
photodegradation of DMP
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Fig.2 Degradation rate of DMP at 31h of reaction
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Fig. 4 Degradation rate of DMP in anion and

cation solution at 16h
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Fig.5 The effect of SDS on the photodegradation of
DMP in ionic solution and the degradation of

DMP in reservoir
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