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Transport Characteristic of Heavy Metals in Contaminated Soil
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ABSTRACT

This research was performed to check the transport characteristics of heavy metals in
contaminated soil, that is, the influence of humic acid and phosphate on transport
characteristics of heavy metals was studied.

From the results of column mode experiments about heavy metal behavior, the order
time to reach breakthrough and equilibrium was soil + humic acid( 20g ) > soil + humic acid
(5 g ) > soil without Humic acid addition > soil+humic acid( 50g ). It is because the
dissolved organic carbon content increased as the soil organic matter content increased.

As the phosphate increased, so did the time to reach breakthrough and equilibrium.
The order of time was soil + phosphate( 50 mg ) > soil + phosphate( 20 mg ) >
soil + phosphate( 10 mg ) > soil without phosphate addition. It is because the
phosphate ion worked as alkalinity donor and the calcium ion co-injected worked as the

accelerator of coprecipitation of heavy metals.
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Fig. 1. Experimental Procedure of Heavy Metals Adsorption
Column I @ ¢¥E + Humic Acid( 5 g/kg Soil, 20 g/kg Soil, 50 g/kg Soil )
Column I : 4E + QXM 10 mg/kg Soil, 20 mg/kg Soil, 50 mg/kg Soil )

m. Ay ZA=}

1. 77122 2%

EGZ A F718 Fd WE F55Y T8 5A4E dotir] A8, dEo Humic
Acid & %< Soil kg B 5g, 20 g 50 g o2 th2A FHgste A d3} Ni o 3%,
Fig. 2 o] JEld vie} %%0] % Eo] Humic Acid € 5 g, 20 g HJHA §7189 %o &7}
ol whet FHAIZES 74z} 240 AlZE, 456 A7t FUElda HE =9 AZt: ZhZ 504
Az 696 Ao 2 FotstAT. M, 7189 4 50 g/ kg Soil 2 FIHA] AL
136 A3 HE =2 AHe 336 Aoz FE AH$-9 Hl&dAY tta A

Cd o A, Ni & w372 {7182 4& 5 g/ kg Soil, 20 g/ kg Soil & F 713
w2} Fig. 3 o) el npe}l 2o] 3 AIZH Humic Acid 5 g : 600 A1ZF, Humic Acid 20 g
1672 A )E HE =2 Al ZH Humic Acid 5 g @ 912 A]ZF, Humic Acid 20 g @ 1080 A|
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kol F7F BEE UG £, Pb 9 FE F7189 @] 5 g/ kg Soil, 20 g/ ke
Soil & F7Fgel w Fig. 4 o vebd vteh Zo] #FHA|ZH Humic Acid 5 g @ 720 A3,
Humic Acid 20 g : 792 Al )® HE =9 A Humic Acid 5 g @ 1032 Az}, Humic
Acid 20 g : 1152 A3 )o] F7F A¥¢E Yehdt. @3, K718 ¥& 50 g/ kg Soil
2 F71et9 e S, Pb 9 Ni o g3AzhE 2+ 360 A7, 480 A1te 2 JEa 3y
T2 AL 47 648 A7, 1080 AlteE YElY EHD ik EAY 8l BAEFE
EF A T}

FEE£0E 299 ELSY A FQAL EY F FFEY EL3 F3A7 €4 9]
213 A& o] &3 U] FY S dolH ] A AP AR} Ni o A, Fig. 5 o et
W vhe} o] POS & $E] 10 mg/ kg Soil, 20 mg/ kg Soil, 50 mg/ kg Soil & FUF
S Z7HA A wet AL 2zt 360 AT, 408 AlZF 432 Alzte R F7F AEE JEN
N3 FY =G AL 696 Az, 768 A3 960 At g Frb AEFS JERUch

Cd 9 7%, Fig. 6 o} Jephd ule} o] o) 4h& 10 mg/ kg Soil, 20 mg/ kg Soil, 50
mg/ kg Soil & F7t5o) wet TR Z2E 600 AL, 648 AlZY, 720 Ato2 FUhERA
I Y g AZE 912 AlZH 960 Al 1104 Alrem ZF13lel. Pb 9 A%, Fig. 7
of Yyehd ule} o] QAbe %7l H%7F 10 mg/ kg Soil, 20 mg/ kg Soil, 50 mg/ kg
Soil 2 Z7tgte] wel Cd, Pb ¢ vl37HA 2 s A1ZEE 744 AIZE 912 AZE, 960 Aoz
7159 FE E9 AR 1032 Az, 1248 A7H, 1272 Ao 2 F7hst ok
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Fig. 2. Breakthrough Curve of Nikel in Fig. 3. Breakthrough Curve of Cadmium in

accordance with Humic Acid Quantity accordance with Humic Acid Quantity
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4, Breakthrough Curve of Lead in

accordance with Humic Acid Quantity
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. 6. Breakthrough Curve of Cadmium in

accordance with Phosphate Quantity
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Fig. 5. Breakthrough Curve of Nikel in

accordance with Phosphate Quantity

P

8 W4 20 3% 4R 5B 64 70 BIE 912 1008 1108 1200 1295
Tire( tr )

—o UE

- BE +POY 2ng)

—0— P& +POI 10 o)
—x—~ Y& +FOH5ng)

Fig. 7. Breakthrough Curve of Lead in

accordance with Phosphate Quantity



