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Dissolution Characteristics of Iron Ion in Soil by
the Decontamination Solution
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AE &AQA citric acid & =5 dAsA FA0.05MT FHAA EX U EAste FL
AEQ vtavele] Eo digt £35S ARG 8999 A=+ pH 2.0~509 AAHEG
A olFo] Hu 2EE 50 ColAM FaeAtt. £&A9 pHE FAJUEFH AAE&AE AL
sle] zAst gt Citric acid®] o] &3t A5 Al&31d DH-4 Hste] ME g FHeE d v
g Adstgden mlavEelEe] THANE SAHAY. FHE RPN #H = sEEd
HY 2 HY? & vlzgdd 93 citric acidd]l <& v}1ugfo ]E-/] gHEAHL & 498 F AN
o. vtavelelEZRH H AdEo] &332 wW7tA 3 h o]4te] fFEU|o] EAstE ALoE ey
o AZF A o H 4 7‘?_’—4 FE Bgld gg gaAATS HSASE AMEStE HRF 9
3 vlavlElolEY] &3S AWtk 48 pH F9A g Ar-ESY =94
°onE f3urg md Aoznyg Mgt
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Abstract

Dissolution of magnetite powders by 0.05 M citric acid was investigated at 50 C. All the tests
were performed in the pH range between 2.0 to 5.0, which was adjusted using nitric acid or sodium
hydroxide. Concentration of each of the dissociated chemical species of citric acid under various
solution pHs was calculated using the ionization constants. Variation of zeta potential of magnetite
with pH changes was also investigated. The dissolution reaction was explained by comparing the
concentration of the dissociated chemical species of citric acid with the zeta potential. Longer than
3 h of induction time was required to dissolve the magnetite. The dissolution behaviour of
magnetite was well described by the equation. The physical meaning of each parameter was
explained successfully from the model equation.
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4?. Bats AAZE L citric acid®t EDTAZF A2 vl £a A Azt o] eme oA
AAHE THL citric acid7t EDTA H|3] A3 Hoez eyt o] citric acid £9S =
AFEN FAtsom 2dd EG A3t o] &% A, 2AHIEY F& Hagtste FHE AT
st Aol Fasith. 53], EY Fo &A= 2 AFEL citric acid &R 93 20
S Hol 237 B AFES FTUHAII= dUS AFTA €k EDTA % oxalic acidell 9] &
A AstE &3Wre A7 43 AYHIT e W, citric acide] E S E &39S AF
B =R gt

Citric acid®l B =& AASNA FAS ZdHA &4 g WgAA 7t S| E S 53
& AFHE citric acidd] o] HA 2 EH MY I v 9 citric aciddl ¢g w1
Hetol ES &39S Hopstnxt st
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0.05 M citric acid$t 0.05 M KNO; €3 &4 A&stglen] 849 pHe 50 ColA HNO;
R NaOHE H7Hgol o8 =dsith. ¥477 ZF&d Eeha3d &8 €94 200 mE ¥& F
Fe;0s 1.0 g& #H7stg o0 50 CAA S28E& F33dth 9§ F &AL magnetic hot
plate 9ellA mRkstFon orld A4 7IAE FHAHT. AP AHEE AYL 2F Aldrich
Abel A FolTh 2 mio] AEE AMAINILH o AEE AMFH FA 44 &= F 02 pm9
syringe filter& F Aol o3 F&A Fo EAsE vt E YAE W3] AAsA.
f3lg 2 HEY =t 9AEFFEE7](Aanalyst 300, Perkin Elmer Co )2 #4380

0.001 M KNO3; =899 vlavelo]E(s=: 03 g/L)E A7Ist3 24 h &< X3 F zeta
potential analyzer (Brookhaven Instruments Corp.)Z £33 3] pHolA vladlEle]ES] &
HAAYE 25 )Coll A 23t mtavlElo]ES] Y& B X E particle size analyzer (Helos 1034,
Sympatec GmbH Co.)Z ®4]3te] Figure 19 A3t} Magnetited] B ZEHAH L 1.28 m%/gol
RNem 96% ©1de mt1vElolE YAE o] 044~25 ume HYNA EAjstd .

3.43% € 31&

Figure 2= pHE WA S u] A|7to] g E}"Jr |38 H ol FTE WIHE AT
Aoltt. “PJLﬂE}"]E«] 3 A citric acidell &3 &3 HAAE HoR
BAAT a3, 3 R §3HY] ARSA &3 27w vzZF wkge] wz A PG}
L& AAE FaFHE AEE el 2 Agzdd A 899 pHF 39 W H AJEo]
7V o] galHEde 72 h B F = 65 M °o]th olx AR wlauEle)|E o)
10.03%°]19, citric acid®] 13%<} & o]2o] ZE& JFAFTS ¢ F+ At

d AARY AT 2 AFY pH B d8) e A& mEs Ao YEWT.
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(1) Az H AR L3 HolgE o]&3ste] pH ¥3Eo uig} Levenberg-Marquardt iteration &2
T& HH WFAE Table 19 5319t vladetolEe] EHAAS 72 h 8 F £4 | A
o] F¥EE £d9 pH W3lo] s FY g =o] =AY Figure 39 YER AT AFH S
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A, stadglel E9l EHMAE ¥ &S 7HAH pHZE 2614 52 Asdel wel o kol +40.1
mVelA +320 mVE AA3 Za=HT7E pHZE 69 o +51 mVE 43 FaHe TS B
Frh a8l3, 899 pH7F 3904 622 s wat §ald H o9 vk HAde 4
< HoFErh a8y pH 29 9 39 H o2 TET WA W A¥A= d=2A pH
39 w3}z
e 20
e
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Figure 1. Weightpercent distribution of magnetite
againstthe particle size.
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Figure 2. Dissolved iron ion concentration againsttime.
Table 1. Optimized Parameter Values.
pH 2 3 4 5
parameter
A 0.007 0.009 0.007 0.005
B 0.015 0.018 0.020 0.012
C 3.81 3.55 3.96 3.79
Citric acid®] &% Yol A oj23} A4 27t pK, = 287, pKe = 4.35, pKs = 568157, &
Hol pH7} Wistgtel] we} WslE = citric acid 74749 &g #83F dd FEE o g
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(Y1, = [V 1+ [HY* ]+ [ H, Y 1+ [ H,Y] (2)

[CA] fot
1+[H*YK;+ [H*1Y K, K.+ [ H*1*/ KK, K;) ©

[Y°"] =

o714, Y E 2443 s8] ¥ citric acid, HY? & 344 5 A7y 8] 9 citric acid, HY & %
A 7t sElE citric acid o1, HYE Sl@®A 2 citric acid® 212 YEHATh [Yhi
T8&A Fo EAS}E citric acide] & FEE, B AdFdAE 005 ME AH&39c. 2 pHoA
Fa ol ¥EE gYstd AL ¥, 1 AHE Figure 49 EA AT F8A9 pH 1~29] ¥
ol HNE HsY7b S48 gstgolAa 1 o] el pHelME 2 HE7 A3 #Zadch 589
pH7F 2014 42 Zo}Ao] ma} Lo]2 & HyY, HY 2 VP = 5% 1 ¥57F 27182 29
Zoh HY o2 3= pH 49X 52 Zobdel whel zrasisl 2 olde] pH AT A%
Zast1 HY® ©]&9 %%+ pH 5904 AYAE Rolthrt 2 o9 dddME #Aaxst &
H, Y o]&EEE pH 7} Adte) wat &FHoz Zshd)
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Figure 4. Concentration of the chemical species dissociated
from citric acid with the pH changes.

Figure 3¢) Z@alA, S+ pH/l o4 602 Z7hge] ope 2 4o a2 W o
JuletolE WA Wl fAE AL RAZT e, £899) pHI 2004 322 Fo}
Qo] wet vlavElolEe] EARDAI 401 mVAA 396 mVE AadE BFsn A HEo
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£33 Fo] F71E RAFET o] 4L Figure 4914 RAX & npe} o], £8&A Fo EAt=
Sol&E9 F& W o3 due] st F, 8% pHIL 204 302 F7HE wWE vz
YiElo]lE B A #AE A4 wg vpadeelEe ®He HZ 7Med HY, HY? 2 Y
o2& F&7F BF F7tsty] WEoln 0]% B A3 pH dFAM citric acidel] &3 & A
2o $3F WA JFL WAE Fo AR} vpadetelEe] EHAY AT citric acid?] 32)
Zo| o3 JFE FAY F Q1SS y_oﬁf—c}.

Aslel os TAHE WAE #HAA o= 1 ppm ol 9 2 A s Fo] EAjsith of ¥
A A 7F BAY HI|EolBR 01%% E]'/‘] i ¢59! o] 2ug FAE ALESt] WALY AFE

s 771 T Aot EYo] "éi}ﬂ:
%, Fe, Ca, Mg 53 22 BEE A & =

o %gx anF %Ol 288t B AFolA, ?4.7‘3 /\]Z_PO] %" § pH ‘i‘ii}oﬂ e F Qi
£3F As = Aol pH W&t A&siA dAetA e 2 olf
A3 e} citric a01d4 o] &3} J
%2 citric acid £H4E HA2A 2 h AR .
Citric acid 8 94& AH&3le] EFS AssiviA U}ZLﬂE} 1Eo & 2xH 718 dA A= FA
& ug Aoz AR
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