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ABSTRACT: In this study, changes of soil properties including soil texture, specific surface area, organic matter content, pH,
cation exchange capacity and exchangeable cations content were investigated in response to strong acid or base accident.
The properties changed significantly when the soil reacted with 10 M HCl or 1 M NaOH (i.e., when one gram of soil received 50
and 5 mmol of HCl or NaOH), respectively. When the soil reacted with 10 M HCl or 1 M NaOH solution, soil texture changed
from sandy loam to loamy sand and specific surface areas decreased from 5.84 m%g to 4.85 and 1.92 m?/g, respectively. The
soil organic matter content was reduced from 3.23% to 0.96 and 0.44%, and the soil pH changed from 5.05 to 2.35 and 10.65,
respectively. The cation exchange capacity decreased from 10.27 cmol/kg to 4.52 and 5.60 cmol/kg, respectively. Especially,
high concentrations of AI** or Na* were observed in acidic or basic spills, respectively, which is likely to cause toxicity to
terrestrial organisms. The results suggest that restoration of soil properties, as well as soil remediation, needs to be carried out
to maintain the soil function in chemical spill sites.
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7 9105] 4-g Sto] Aol whEl 4L At o)
R} SFSALAL HARS ffsto] E4F 50 gt HCI -84
(0.001, 0.01, 0.1, 1, 10 M) -2 NaOH £ (0.001,
0.01,0.05, 0.1, 1 M) 250 mLE 500-mL high density
polyethylene (HDPE) bottle©f] ¥ 37 30°C o 4] 30 rpm
o] 4522 79Kk ekelSich. ofu] Al AT TAe E
T A E= A717FSS] Bhesto] BESFe] pHYF QF
Y3 SAE ] FRG AZIolIT W 5 4l
Hij <= e EARSE] $18) HCl -2 NaOH ¥} iH-3-3F
B i3S 1/3 bar= X3 oj1}sto] 248
oF (field capacity) 0.2 &3} ) (Veihmeyer and
Hendrickson 1949). o] ] o] X2+ 0.45 um ZE
(Corning Bottletop Filter)& AR&-5}3t}.

2 Aol A= HCl 2-2-NaOH 2} 3}eH
| A5 BFe] =2 5ok E4e
UL, FAH S TS EFY Y 2,
71& &%, =4 pH, CEC, 2|2 ol
Ca’', Mg”, K' 2 AP geFo| Qi) EoFe] ¢
+= pipette method 2 415} 0™ (Miller and Miller
1987), EoF2] ] H A2 A A8 2o 9|3} Brunauer,
Emmett and Teller (BET) method2 =33} th
(Brunauer et al. 1938). EY4pHE =43}17] ¢J5to] &
i F545 1O 15 U S 5jo] T A ES
§i5}9L0.0] 303 9 HAAI7] 5 AFEole] pHE 2
A5} ) (Conyers and Davey 1988). 715 $1F2-
Walkley-Black method 2 £-45}91 © 1 (Walkley and
Black 1934), CEC®} &e]sd fol2o] o 2
ammonium acetate method (Schollenberger and Simon
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%£51010.01 NHS0, 8910 2 243t 5 4ot o}
Fom G2/ A AEEA7] (Kjeltec auto 2400/
8400 System Tecator AB, Sweden) S Al-&-3}o] 24
SERL:. | ol ol tiet A2 =29
Zgjzupbgae 7| (ICP-OES, iCAP 7400 DUO,
Thermo Scienfitic, USA)E- o]-&35}o] A3}t X
2 ol 5 dFlE ol 2= I MKCl g9o= 5
Z3dlo] upR7ER| 2 ICP-OES 2 #4314t} (Lin and
Coleman 1960).
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Table 1. Soil properties used in this study

Properties Value
Texture Sandy Loam
Sand 66.2%
Silt 20.7%
Clay 13.1%
Specific Surface Area 584 m? g
pH 5.08
Organic Matter Content 3.23%
Cation Exchange Capacity 10.27 cmol/kg
Total Exchangeable Cation 6.64 cmol/kg
Exchangeable K* 0.71 cmol/kg
Exchangeable Na* 0.40 cmol/kg
Exchangeable Ca?* 4.31 cmol/kg
Exchangeable Mg** 1.11 cmol/kg
Exchangeable Al** 0.11 cmol/kg




196 I. Jeon et al. / Ecology and Resilient Infrastructure (2017) 4(4): 193-199

Table 2. Particle size distribution and specific surface area of the soil reacted with HCl or NaOH

Treatment Soil Texture 8(3;])(1 (SO/'S C(:(!/‘:’: g’ Speciﬁc(?nlé/r;e)lce izl
Deionized Water Sandy Loam 66.2 20.7 131 5.84
10 M HCI Loamy Sand 827 11.1 6.2 4.85
0.01 M HCI Sandy Loam 69.3 20.1 10.6 3.80
1 M NaOH Loamy Sand 77.3 15.7 7.0 1.92
0.05 M NaOH Sandy Loam 71.4 21.3 7.3 2.20
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g. 1. Organic matter contents of the soil reacted with
HCI or NaOH.

= BEY 7l S A AashAR Aol A5
fulvic acid9h& &3|A1 2 = Q7] vzl 9719} vk
ok B vlsl f7]= 3
Hote o} (Hillel and Hatfield 2005, Bohn et al. 2002).
S, AL 3557k 1 M T2 S @loh uhgat
Aol R Eoke] 72 sherol uhe 27 71
2351tk 10 M HCL 89 o]y 1 M NaOH S 7} 5k
St EF U] G715 RS 2H210.96, 0.44% 2 7| & &
G 7= Rl 3.23%0| B8l 2H2F 2F30, 15% 78
£ 217 74519k 10 M HCl -§olo] = Ao}
oIl AFsFE] gal Aslo] AP 2] 57} 217
27819921 (Table 3), A= humic acid 2 fulvic
acid®} organometallic complexg& AT 4 Ut
(Hernandez-Soriano 2012, Pandey at el. 2000). 10 M
HCI 883} 513 A] organometallic complex &4 0]
F71E o el G vl Aoz wekH:

3.2.3 E9F pH

ofehikg- o] -9 B9 pH Fig. 291 UER A
HCI3} 953 E4F9] 4%, HCI sf=of #A|}lo] pH
WSE7} SA e A] 99kt 53] YT HCL 527t
0.001 MoJA] 1 M 5%=2 10004] 2718180l = &
T3l EQF pHi= 2.5400|14] 1.95% 27| §is}sloict.
1 of NaOH -84 7} 9H-3-3F 7$-0.05 M 5= ©]4F<]
NaOH -§-4o] thafjA] e5-5o] 543] sl
1, 53] 1 M NaOH -§-4 3} §h-3-3F & 4F0] pH= 10.65
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itk (Fig. 2).

5 2 NaOH 5%=740.05 M o ¢ o -7]&
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Table 3. Exchangeable cation contents of the soil reacted with HCI or NaOH

Exchangable Cation
Treatment Na* K Mg?* ca** A
Cmol/kg
Deionized Water 0.40 0.71 1.11 4.31 0.11
10 M HCI 0.26 1.64 3.60 0.71 9.32
1 M HC BDLa 9.74 10.26 1.04 4.04
0.1 M HCI BDL 2.91 1.90 1.09 0.12
0.01 M HCI 0.25 0.31 0.29 0.90 0.28
0.001 M HCI BDL 2.32 1.64 4.98 1.82
1 M NaOH 299.91 0.51 0.17 1.51 0.03
0.1 M NaOH 125.04 4.21 0.42 3.75 0.03
0.05 M NaOH 57.67 047 0.20 1.97 0.02
0.01 M NaOH 21.72 1.23 1.15 4.66 0.04
0.001 M NaOH 2.19 1.18 1.32 5.29 0.09
®BDL = below detection level
12 1
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Fig. 2. pH of the soil reacted with HCl or NaOH.

175 e s oleka gkl Eet10M
HCI G283 EOFO] 35 712 52 =)
ABhgiA)h pH W3] QRgH=t), ol pH 2 H:1e)

EgolA f71E8nt o et HEE S aaE vE}
U}7] wfj&-o]e}ar etk (Ulrich and Sumner 2012).

2. k52 (CEC)

S o 0] 1ok CEC #IZH: Fig. 33 2k 1 M
ol 7} Hk23} EoFo] CEC 10.61
cmol/kg = 3FsHES- o] & 9] CEC<QI 10.27 cmol/kg 3}
2 2jo| Mol FgkoL, 10 M HCI oz} wkgah
E 0O CEC=4.52 cmol/kg &2 3}8HES- o] A E9F0)

Fig. 3. Cation exchange capacity of the soil reacted with
HCI or NaOH.
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50% olsl= FFAastgict.

A A © & NaOHo| 9]3 CEC 74 & 77} HCIo)
o]} CEC 7h4- Rt o] gk, ol 97]% 3
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acidS X5 E3)A)7| = vHH HCI-2 fulvic acid 923
Al7] B2 NaOH o I3t 7] 9 24 =7 HCI
of of5t 712 T 7k AERT} o £ 02 <)
8[| NaOHoJ| 2]+ CEC 7Aa 3} A HClof 2J3HCEC
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Famahuct o 2o Aoz poEt, dE, 10 M
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