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Abstract: Photolysis is one of the most important pathways of pharmaceuticals and personal care products (PPCPs)
elimination in natural environment. Photolysis can also influence the ecotoxicological effects of these PPCPs. The aim
of the present study was to investigate the effects of selected variables on the photolysis kinetics of triclosan (TCS)
and the toxic effects of TCS and its photolysis products to aquatic organisms. On basis of the study known, four ex—
perimental variables including initial TCS concentration, humic acid (HA) concentration, initial pH and light intensity
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were selected in the multivariable experimental design. The optimized conditions were as following: initial TCS con—
centration (10 pmol*L™), HA concentration at (0 pmol®L™), initial pH 11 and light intensity (0.44 mW*cm’). The
photolysis products of TCS are more toxic to Photobacterium phosphoreum and Selenastru capricornutum. The re—
sults presented in this study will provide basic data for the photolysis and ecotoxicological assessment of TCS.
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- TD400
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o sign—Expert Version 8.0 ;
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1
Table 1 Factors and concentration levels in the central 2 (Results and discussion)
[ ] -l [ ] _l
composite design 10 pmol*L" 30 pmol*L
. Levels Codes 48 h
1
actors £Ve! 2 3 0 : 5 1% .
Initial Concentration 2.1
100 15 20 25 30
/(pmol* L) 1 °
B Humic Acid /(mg*L?) 00 30 60 90 120 . .
C Initial pH Value 30 50 7.0 90 110 pH . 30 min
D Light Intensity (mW+cm?) 028 032 036 040 044 )
Bx 2o
2 Bx
Table 2 ANOVA for response surface quadratic model ( 2
Bx factors Bx coefficients P value 30 min (R1) (R2) Y
RI R RI R2 Y 4 (X; ~X4)
23]
B Intercept ~ 97.65  0.101 < 0.0001**  0.0006**
AB) G 452 0014 00002%*%  0.0079%* Y =By TBixi + 8% 4 Byxs TBiXs T XX, +2'313
+ + + + + +
B(B,) HA 229 9021 < 0.0001%*  0.0004+* X1X32 ,814X12X4 ,3232X2X3 BauXo Xy TByuXsXy B X
+ + 2
C(By) pH 240 0022 < 0.0001%*%  0.0002%* Paa + B3 +Bus @)
D *k %
(Bs) w 1.68 0.012 < 0.0001 0.0199 Design Expert Bx
AB (B) C,—HA .18 -0.002 0.6441 0.7434 9, 7 P
AC(B3)  Co-pH 021  -0.005 0.5995 0.3860 AB-C.D B CB B
AD (By,) Co-W 0.27 0.006 0.4952 0.2592 30 min A
BC (By) HA-pH 1.16  49.005 0.0088** 0.4001 B.C.D CcC C
BD (B) HA-W 0.39 0.007 0.3219 0.2325 2 .
CD (By) pH-W 922 0007 0.5778 0.2406 Yr =B tBiX; 18X, 1B:X; TBXs HB5XXs +:322X§ 3)
— 2
A @) (Co) 042 9004 0.1713 03187 Yro =By 81X 182X, +B5X; +BiX, +B3X; “4)
Yu Ye 30 min
B (Bp)  (HAY 970 -9.002 0.0314* 0.6895
. 2 B B 34
c (By) (pHY €015 0016 0.6242 0.0017%*
D’ (Bu) (W) ©0.82  -0.006 0.0135 0.2005 (A) 30 min
A= /(pmol*L™) B= /mgL') C= Y, =97.65-1.52 A-2.29 B+2.4 C+ 1.68 D+ 1.16
pH D= /(mWecm?); R1 30 min /% R2 BC-07 B 5)
/102 min™ )
(B

Note:A = Initial TCS concentration/(pmol®L™), B = Humic acid concen—
tration/(mg*L™), C =pH Value, D = Light intensity/(mW+cm?), Rl =Re-

move efficiency at 30 min interval/% , R2 = Rate constant kl/IO'Zmin".

Y, = 0.101-0.014A-0.021B + 0.022C + 0.012D-
0.005C” ©6)
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Fig. 2 Toxic test of TCS parent and photolysis products chemical to luminous bacteria (Photobacterium phosphoreum)
([TCS1=30 pmol*L”, W, =0.32 mW+cm~, Initial pH="7)

Note: Marker * in figure 2B means TCS solution without any photolysis byproducts,

which was made up based on the TCS parent content in the

sample through different photolysis times.
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Fig. 3 Toxic test of TCS parent and photolysis products chemical to S. capricornutum ([TCS]=30 pmol-L",
W, =032 mWecm™; (A) 48 h; (B) 96 h)
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Fig. 4 Toxic test of TCS parent and photolysis products chemical to S. capricornutum ([TCS]=30 pmol*L*, W, =0.32 mW-cm~)

Note: Marker * in figure 4B means TCS solution without any photolysis byproducts, which was made up based on the TCS

parent content in the sample through different photolysis times.
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