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5h 1,2,4- 98 % 60
Wan  [1%
80% ~ 99% 0.87 g/kg  pH 4.90 21.9 g/kg
8.0% ~ 19% 45.0 g/kg 33.1 g/kg
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58.7g/kg 25.3 g/kg
Lipe U4 1.2
PCBs PCB28 Accu
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) -B-
(HPCD)
(Brij35 ) Alfa Aesar
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1.3 PCBs
1.3.1 30 g
PCB28
2 1
1 30 mg/kg  PCB28
1.3.2 PCBs
PCB28 / wv=1:.1)
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PCBs
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PCBs 1.0ul N, 1.0 ml/min 30 ml/min
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280°C PCBs
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Fig. 1 Effects of elution time on PCB28 elution efficiency
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Fig. 3 Effects of HPCD and Brij35 concentrations on PCB28 elution efficiency
2.1.4 PCB28 2.2 - PCBs
(SPS) PCB28
20 g/LHPCD 8.0 g/L Brij35 PCB28 2.2.1 PCBs
1:20 4h
PCB28 1.5 mg/L PCBs
SPS 24 h PCBs 1 403 mg/kg
4 PCB28 PCB18 PCB28 309 376 mg/kg
SPS SPS PCBs  49% ( )
10 g/L HPCD  Brij35 PCB28 PCBs 55%(C 1) PCBs
16%  25% SPS 100 g/L  HPCD
Brij35  PCB28 90%  92% 0.16 0.37  0.70 ng/kg
SPS 150 g/L 8.9% 21%  38%!*
PCB28 SPS PCBs A
100g/L HPCD PCB28 Brij35 0.2mg/kg B 1.0 mg/kg
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F1 SR LS PCBs BIFEFIRE
Table 1 Concentration of PCBs in contaminated soils
(mg/kg) (mg/kg)
1 2 PCB8 77.1 11 5 PCB126 13.2
2 3 PCBI18 309 12 6 PCB128 9.22
3 3 PCB28 376 13 6 PCB138 17.3
4 4 PCB44 81.3 14 6 PCB153 4.12
5 4 PCB52 86.2 15 7 PCB170 4.32
6 4 PCB66 110 16 7 PCB180 4.20
7 4 PCB77 27.1 17 7 PCB187 16.2
8 5 PCB101 94.2 18 8 PCB195 26.4
9 5 PCB105 23.1 19 9 PCB206 43.9
10 5 PCB118 6.31 20 10 PCB209 76.4
PCBs (mg/kg) 1403
100 g/L SPS 86% HPCD PCBs
PCBs 10.6 mg/L PCBs Brij35
2 24 h SPS  HPCD HPCD
Brij35 PCBs 41% PCBs
52% HPCD PCB8
83% Brij35 PCB28
<2 HPCD 70 Brij35 X KRS T IEH PCBs 8% S SPS MEf#
Table 2  Elution and degradation of PCBs by combined HPCD and Brij35 with SPS
PCBs HPCD (20 g/L) Brij35(8.0 g/L)
(%) (%) (%) (%)
PCB-8 85.2+0.9 83.1+1.2 61.8+1.2 52.1+£13
PCB-18 80.9£2.1 349+2.1 63.6£1.9 20.7£ 1.6
PCB-28 79.8 £ 1.1 61.9£0.9 67.2£1.1 854+ 1.1
PCB-44 82.3£3.0 341+32 64.8£3.8 53.8+£0.8
PCB-52 65.1+1.95 31.8£1.2 532+6.1 63.3+3.1
PCB-66 34.8+£0.98 282+2.1 283£1.9 46.1 £2.2
PCB-77 62.3£3.1 259+09 55.1+1.3 749+1.3
PCB-101 554+£22 27.8£2.9 427+14 50.8+4.7
PCB-105 23.8%1.1 272+1.1 232£0.9 392+1.3
PCB-118 37.6£2.97 309+22 31.6+1.2 422124
PCB-126 29.2+4.1 252+1.3 262%1.9 38.1£0.9
PCB-128 254 +£2.1 26.1£2.2 15313 394+£2.6
PCB-138 21.2+1.2 21.8+0.9 21.2+14 41.8+2.2
PCB-153 302+ 1.1 262+ 1.1 19.8£1.9 38.3+£1.4
PCB-170 28.1£1.9 27.8+1.3 22.1£1.2 413+1.2
PCB-180 32.8+1.1 222+1.4 21.3+29 378+ 1.6
PCB-187 257+1.2 19.2£1.2 18.3£2.1 31.3+£1.2
PCB-195 30.8£2.2 15.6 £0.95 21.2£0.9 323+£22
PCB-206 322+13 16.3 2.1 31.8+1.2 323+1.4
PCB-209 303+1.2 169£1.2 21.2£2.1 364+1.3
66.2 £3.1 413£2.9 534+£28 51.8+1.7
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Combination of Elution and Persulfate Oxidation for the
Removal of PCBs from Soils

ZHU Chang-yin'?, FANG Guo-dong?, SI You-bin'", ZHOU Dong-mei’

(1 School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China; 2 Key Laboratory of Soil
Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: This paper investigated the removal of polychlorinated biphenyls (PCBs) in the simulated and site contaminated
soils with the combined method of elution with hydroxypropyl-p-cyclodextrin (HPCD) and polyoxyethylene lauryl ethe (Brij35)
and sodium persulfate (SPS) oxidation. The effects of elution time, soil/liquid ratio and eluent concentration on the elution
efficiency of PCBs from the soil as well as the effect of SPS concentration on the degradation of PCBs in elution were examined.
Results indicated that 90% and 79% of PCB28 was eluted from simulate contaminated soil with soil/liquid ratio of 1 : 20, elution
time of 4 h, and 20 g/L of HPCD and 8.0 g/L of Brij35, respectively. After that, the elution was oxidized by persulfate for 24 h and
90% and 92% of PCB28 were degraded by 100 g/L SPS in HPCD and Brij35 elutions, respectively. Furthermore, HPCD or Brij35
elution combined with persulfate oxidation processes was also applied for the removal of PCBs in site contaminated soils, which
contained approximately 1400 mg/kg of PCBs. The results indicated that 66% and 53% of PCBs were removed from the soils
with the optimum conditions. Similarly, persulfate also exhibited excellent ability to degrade PCBs in HPCD and Brij35 elutions,
and about 41% and 52% of 10.6 mg/L PCBs were degraded in the presence of 100 g/L persulfate within 24 h. This study
developed an efficiently method for the removal of PCBs from soils, and provided a new strategy for the remediation of PCBs
contaminated soils.

Key words: Polychlorinated biphenyls; HPCD; Brij35; Elution; Sodium persulfate oxidation



