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Study on the Sorption/Desorption Behaviors of 2,4-Dichlorophenol in Tai Lake Sediments
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Abstract: In the present research, 2,4-Dichlorophenol (2,4-DCP), an ionizable organic contaminant priority—controlled in many countries,
was selected to study their sorption/desorption properties and mechanisms in Tai Lake sediments. In addition, the effects of some environmen—
tal factors, such as temperature, pH value and ionic strength, on the sorption isotherm of 2,4-DCP were explored. All that we have done may
provide some useful theoretical data for the development of remediation technologies of sediment in the organic—contaminated lakes or shel—
low groundwaters. Experimental results showed a rapid sorption/desorption equilibrium of 2,4-DCP in the Tai Lake sediments in 4 hours. Ei-
ther linear or Freundlich sorption isotherm can describe the sorption behaviors of 2,4-DCP in Tai Lake sediments. Therefore, the possible
sorption mechanisms may include partition and adsorption. Temperature and ionic strength seemed to promote the sorption of 2,4—DCP to the
sediment of Gong Lake, while pH value showed negligible effects. Moreover, a lag between sorption and desorption (i.e., irreversible sorp—
tion ) was observed, while the ¢... is about 4 pg-g™.
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Table 1 Physical and chemical parameters of sediments

PRI pH TP/mg-kg™ OP/mg-kg™ IP/mg-kg™! Fe/Al-P/mg-kg™ Ca—P/mg kg™ KEAYF/g kg!  CEC/meq-100 g
gl 7.15 619.4 1445 4537 221.10 228.1 18.0 16.8
TR 7.48 694.1 287.6 395.3 215.51 2233 29.0 14.4
TS W IR % K L0 %
Si Ka Xi Fa Ji B Yi/Me Yi Ca Ly B
bty 53.9 22 17.5 0.2 0.5 74.3 20.3 1.8 2.5 2.1 26.7
R 51.6 1.7 9.7 0.1 1.0 64.1 25.8 3.8 3.1 3.8 35.9
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Figure 1 Difference in distribution of Gonghu and Eastern Taihu sediments

AN 0 R o A e R AN T SR
2 HR5

2.1 2,4-DCP WU it /8K 3h 112

K124 1 mg-L™ 1Y 2,4-DCP 7£ 5T A1 AR KIS
Ye R s Ty 2# 255 . PIRIRUEXT 2,4-DCP (1)
FIEIHE 3 h ZE A AR B T, R TR IR LG
PSRN, DL 4 h VR R BEF- S st (a], 7E 2 h 2247 ff
CHATRB AT, [FIRE, A T IR UESC 045 R AT 5
PEATIEL 4 h AR Ay i WP ]

LRI
25T TR

.O
o

2,4-DCP ¥ /mg-1"
o
o

o
=

1 4 5

(=)

23
5 i T
Bl 2 AMIRIRR 2,4-DCP BOMRMIh 12 2%

Figure 2 Sorption kinetics curve of 2,4-DCP on Taihu sediments
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Figure 3 Sorption isotherms of 2,4-DCP on Gonghu and Eastern

Taihu sediments under partition function
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Figure 4 Sorption isotherms of 2,4-DCP on Gonghu and Eastern

Taihu sediments under adsorption function
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Figure 5 Sorption isotherms of 2,4-DCP on Gonghu sediments

under partition function

lgg/pg g™
S
W

3

lgC/mg- L7
1. J¢7K H=1:20,25 °C,pH=7 2. J&/K H=1:40,25 C,pH=7
3. J8K F=1:20,20 C,pH=7 4. JesK £=1:20,25 °C,pH=3
5. ek H=1:20,25 °C,pH=7, il A 0.01 mol - L' 1§ CaCl,
6. YK H=1:20,25 °C,pH=7, /il A 0.01 mol - L7 1Y) NaCl

& 6 2,4-DCP 7ETR MR H Y Freundlich Mt R4
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under adsorption function
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Figure 7 Desorption isotherm for the three cycles
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Table 2 Sorption equations of 2,4-DCP

W 2R 2R I D e A A r Freundlichf& ) r
1 5T q=1.966 9C,+1.467 4 0.998 8 ¢=0.655 5C,+0.750 2 09525
2 Bt q=1.047 9C,+4.278 8 0.879 8 ¢=0.890 8C,+0.354 3 0.964 2
3 BTl q=1.685 8C,-0.282 2 0.9819 ¢=0.79C,+0.535 3 0.993 1
4 5T q=1.824 8C.+0.941 7 0.999 8 ¢=0.601C.+0.772 1 0914 4
5 BTl q=1.407 7C+1.562 5 0.999 1 ¢=0.939 1C+0.331 1 0.973 4
6 Tt q=1.4717C,-0.561 2 0.972 3 ¢=0.659 3C+0.580 5 0.938 8
TR q=4.946 5C,+15.857 0.728 3 ¢=0.852 1C,+0.933 6 0.895 8

% 3 2,4-DCP WL B/ fR IR & IR & 7 72
Table 3 Sorption/desorption equations of 2,4-DCP
eI : B 45 2 ‘ &R

ANETT P LI &
q=3.1818C,~7.4934 0.978 2 ¢=9.5317C,+3.387 0.8705
Il ¢=2.6293C,-0.1556 0.999 3 q=10373 C, +5.392 0.7797
q=3.0472C,+2.562 4 0.995 q=13.222C, +3.229 0.961 4
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