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2 9. FHZHE polychlorinated biphenyls(PCBs)E AAT = v 71sA-& Hrlshr) ¢ SAE
o] &3 FHNE-E A3t FaYUAe] A jhe] v]wA LS PCBsE 4= 3+ Aroclor 12429] F-%
EE&S 95% ol ol o), @ dAUAER A% Aroclor 12602 A3 2 75%2] H-&-& el
DR 2o)H L Hrdo} ¥|HW F2E 23 Q&= PCBs] 7]813HA ] Fxo 7)Q1%} AAE PAFE
PCBs¢| ¥ %+ Aroclor 12609 A ¥t} % Aroclor 12420414 |4 =t} PCBs2] 542 2 ¥ 3o} 43
sjo] Q7| W Eel, @Al o7 FATE PCBs) ¢4 FHe YRS 2 E B 549 2art 4
FHE F i AL HodFo), 5A 3340 F-8-2 Toxicity Equivalence Factor(TEF)E- 4] 3 7}3}9ic}.

ABSTRACT. The sorption kinetic was studied to evaluate feasibility of removing PCBs from mineral oil
with activated carbon. Adsorption efficiency for Aroclor 1242 which is composed of lower chlorinated PCB for-
mulations was >95%, whereas the adsorption efficiency for Aroclor 1260 having higher chlorinated constituents
was considerably lower with the efficiency falling to 75%. The observed difference in the adsorption efficiency is
attributed to the geometry of PCBs with non-planar and coplanar structure. The concentration of coplanar PCBs
is appreciably higher in Aroclor 1242. Since toxicity is primarily associated with coplanar congeners, the pre-
ferential adsorption of coplanar congeners by activated carbon accounts for the fact that toxicity reduction can be
achieved through this process. The efficiency of process was assessed in terms of Toxicity Equivalence Factor

(TEF).
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Fig. 1. General structure of polychlorinated biphenyl (PCB).
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Table 1. Toxicity equivalence factor (TEF) values for
TCDD and coplanar PCBs

Congener TUPAC # TEF
2,3,7,8-TCDD 1.0
PCBs
Non-ortho coplanar

3,3'4,4',5-pentaCB 126 0.1
3,3'4,4',5,5"-hexaCB 169 0.05
3,3'4,4-tetraCB 77 0.01
Mono-ortho coplanar
2,3',4,4',5-pentaCB . 118 0.001
2,3,3',4,4'-pentaCB 105 0.001
2.3,4,4,5-pentaCB 123 0.001
2,3,4,4',5-pentaCB 114 0.001
2,3,3',4,4',5-hexaCB 156 0.001
2,3,3'4,4',5"-hexaCB 157 0.001
2,3'4,4'5,5'-hexaCB 167 0.001
2,3,3,4,4'5,5"-heptaCB 189 0.001
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Fig. 2. Adsorption isotherm in oil/activated carbon sys-
tem.

Table 2. Freundlich adsorption isotherm coefficients for
Aroclor 1242 and Aroclor 1260

Aroclor 1242 Aroclor 1260

-Carbon type
logyok n log; ok n

Darco activated 204 10567 116 0.9941
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Fig. 3. Chromatograms of Aroclor 1242 in mineral oil (a)
before, and (b) 1 day after equilibration with activated
carbon.
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Fig. 4. Chromatograms of Aroclor 1260 in mineral oil (a)
before, and (b) 1 day after equilibration with activated
carbon.
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Fig. 5. Chromatograms of coplanar PCBs in mineral oil
(a) before, and (b) 1 day after equilibration with ac-
tivated carbon.
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Table 3. Concentration of non- and monoortho substituted PCBs in Ar;)clor 1242

Relative toxicity"

IUPAC # Substitution TEF Con.” Before After
Adsorption with Activated Carbon
77 3,3'4,4"- 0.01 228 2.28%10°° 228x10°*
105 2,3,3'4,4" 0.001 436 436%x107° 8.72x10°°
118 2,3'44'5- 0.001 8.21 821x10°? 1.64x10°°
156 2,3,3'4,45- 0.001 0.46 4.60x10°* 0.92x10°°

“Total PCB concentration on the basis of Aroclor 1242~500 ppm, TEF x weight percent contribution of individual
PCB congeners in Aroclor 1242 x concentration (before and after).

Table 4. Concentration of non- and monoortho substituted PCBs in Aroclor 1260

Relative toxicityb

IUPAC # Substitution TEF Con.” Before After
Adsorption with Activated Carbon
169 3,3'.4,4'55'- 0.05 0.24 1.20x1072 12x107*
105 2,3,3'4,4" 0.001 0.34 3.40x10°* 0.7%x10°°
118 2,3' 4,4 5- 0.001 2.76 276%107° 55%10°°
156 2,3,3,4,4'5- 0.001 426 426%x107° 85x10°°
157 23,3445 0.001 0.68 6.80x107* 13%x10°°
167 234,455 0.001 1.26 1.26x107° 25%x107°
189 2,3,3'4,4'5,5'"- 0.001 0.53 5.30%x10°* 1.1x107°

“Total PCB concentration on the basis of Aroclor 1260~500 ppm, "TEF x weight percent contribution of individual
PCB congeners in Aroclor 1260 x concentration (before and after).

3l 9]}, Aroclor 12601 %%+ 14.5%°]t}. 7]
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