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Accurate prediction of the fate and transport of contaminants in soils and sediments is
very important to environmental risk assessment and effective remediation of contaminated
soils and sediments. The fate and transport of contaminants in subsurface are affected by
geosorbents, especially carbonaceous materials including black carbon. Various physical and
chemical treatment methods have been developed to separate different kinds of carbonaceous
materials from soils and sediments. However, the effects of these separation methods on the
properties of remaining carbonaceous materials including sorption capacity and linearity are
unclear. The objective of this study is to determine if the chemical and thermal treatment
methods previously used to separate different carbonaceous material fractions affect the
properties of carbonaceous materials including longer term sorption capacity of hydrophobic
organic contaminants. The results indicate that treatments with hydrochloric acid (HCD) /
hydrofluoric acid (HF), trifluoroacetic acid (TFA), sodium hydroxide (NaOH) may not affect
the sorption capacity of black carbon reference materials such as char and soot, however,
treatments with acid dichromate (K2Cr:07/H2SO4) and heat (375°C for 24 hours in sufficient
of oxygen) decrease the sorption capacity of them. The results of longer term sorption
isotherm indicate that 2 days might be enough for trichloroethene (TCE) to equilibrate
apparently with treated black carbon reference materials. The results suggest that acid
dichromate and heat treatments may not appropriate method to investigate sorption properties

of black carbon in soils and sediments.

Key word: sorption, black carbon, char, soot, trichloroethene, soil organic matter
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7b. Aewr BEA: £ 230 M2 02 Fows FTZASS AFAGA Az B A
Yol AH&3tAT. £ Valenzuela-Calahorro et al. (1987)9] & wet Azt on, YT Fito)
U disiste s2e] Wa A 870)A 600°C A 7tEsle] 90RzF X&A7 3, Wzt AhoEMa o
< F Uk FHY AZ= Chughtai et al. (2002)2] ¥hHo] 71 23tQ 3, =EHAS A@AN
AAA RS AT o, o]Ed BoldE Aoz 437 PAHsY 42 ZAAF7] 98 375°Col
A 2477 T AN dAE] Ak

U4, 88 2 98 A FuE Aews #uEIEe 7zt HCL, HF/HCL, TFA, NaOH,
acid dichromate®t €2 AL a5tk ©l2g AfdE A EoV HHZN @l 749 3



=% o 33 9 4 HHAAE AN ALY2EL FAWE
i Aban] W3l an HM B34S (DR-FTIR) o) &8 247 w3}
e e 2Q9EY F3 EAL Li and Werth (2001)¢] #9e u}
Z HEH EYF # At 2dEd 9 349 trichloroethene (TCE)E AMgate) marslgle), o
71709 (29) FHAEEL HEE22 AHYH vlE 7 24ml S S AMSEtd AAsgon, A
L (7~149)9 2¥2 F8 FEL o489 4AsAY. TCEY %%E PID (Photoionization
Detector)?t ELCD  (Electrolytic =~ Conductivity Detector)a 4 A S oA R e K o
(Hewlett-Packard 5890)& o]&3te] ZA sttt

3. 2% H B9

7b. @3t g dA Aeld % 54 Wik £ HF/HCL, TFA, NaOH, 283 acid
dichromate A2l& AAe F¢ FF £4L& A9 dojux] gsirt, a8} A2 olojd dxja]s
Aol M= oF 98% oo AF &ao] WAt A A S oF 16% FEe W&o HE/HCL
TFA, NaOH, 283 acid dichromate X233 Fb &390k X2 ojojzl dxjg FAHANE
°F 96% AF o] BASYT. ARG olHF YA A Aol AN APYL AL B
AT Y 2N oF 40% BEe FF Aol Yt DAY st BEH 38 My
A2 E A& B9, HF/HCIZ TFATA ol oF 40%9) A% &40) NaOH A2 HFA Foe
oF 95% o449 ¥ &ao] BAIAY. o AAEL ¥ BW NaOH® acid dichromate X
Fo Ao Bdo] WAE GAY A AF £4S ZYAE AYE 2Ysidth aYmE E9o]
Y H450 £3d ARE 2asr) Ysted NaOHY acid dichromate J3) 3o g waie A}
S0, Egolvt HABo| Tdd Ao duT Bas 2 5Ao] gk

£ A9 Ba o A2 wge 99 33 2 93 HYPAge Zsq gaHYY =
3] acid dichromate®] M= £ AP A$ vad 449 vl Z7h 47%9 56% ZAA AT
Aol thete] ety HEglel AT T SRS AL @4 ° Are vLe o 58% FAsYT
oA % 4 I AAHAE Falo] HLewrd FHEC] A}YL HAFE T ZA 0|t}

olE 345t 2 dA Ao W HewAe AsE AIY FLUAES g A
FEAY 242 FRAE FAGA. HN BFAA Y ANBA7|E ABHo|x| gxut T ]E'r-°ﬂ
HE Az A7) HlE AR Zg7] Wl E RS AT 2 F Yok AE, Sjstel= 2@
7HEAE 287159 C=0 EA4o] & Uee 1680~1760cm™'e] Az A7)0 ois wap a’] 4ol
2 et 94 1500~1610cm™9] A3 A7]9) H]lE= EWASIAS (surface oxidation index; SOI)
2 YEE Ak £ A99 FUASASE acid dichromate7tA 8] 2] #AL AxWA 2tz
6.6%¢ 2.0% Z7138ldt).

4. 2983 FFHY W3k I EHUYLS TCES o439 Axstgen ZAn:
Freundlich #* Nr% Freundlich 4%& Yehle KeE W3A g2 713 =ys
Freundlich 4& =8¢0, |59 95% AHTFE ol sl EQME EAs) SU gL
B Bl o3 fE AES olgst] AV (7Y oY 14)e] AA AA G EAAYS 95% Al
e 2] Addo] Y 299 FAAUY 95% A F7H3 2= o] 29o) TCEZ Aeua

A BHE olFEd AP ANTYL HAFh HALVASY ¥E Ny gEL 18T
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=% A% T Nr 52 dAHCE F71egth TCE €95 =7 0.lug/mlodA &3S &%
E g A8 H3y EAF)L NaOH HIA7ZAAe & HSE Holx] gskon
acid dichromate* 2% ©2E2E59 TCE F&%dL ¢ 100AE Z42ES Yehdddoh =3 513
A Aglol Al Hyed gid dAge TCE §&58HS o 2v] A ZAAAHY ojgy W=
95% 21377+ BlaoAE EAF AT

A9 APZAREL EYolY HAZ EFE £olv FHE F37HE Agste Y F
Fojsordt Aodis) dEstm ok WA, £¢9 #IE A8 A8t HEF/HCL, TFA, NaOH, acid
dichromate® £ A3 wXe ¥F2 FA31A FUrh. 212, acid dichromate® AH2d £
EHo| 4tgtEo] A o) A9 Hlgo] #Astn, TCE ¥4 89 & 108 A= Z2AHG. e
D2, acid dichromatexglE £9 4 /798 AHE 7heaiAw, &8 & §& 788 v
g9l E48 EAAGE acid dichromate #1212 Aol sl felatalop @k A 2aAS 94
NaOH, acid dichromate 2 $¢ @xg WyL AR & A3 FHAH/EHA TE7] W&
AEAl Fotedol it} &Xgk HF/HCI, TFAA 7 dXgol vXe JFS oF 40%9 d% &4
2, ol& 33 AMEgle] AAe EXe] Ao FARIAT 2En, oled WHoR Hed Hew
& Edo] TCEE ¥&sle] YL o|F= A A Ax A =X gk
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