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Abstract: Background, aim, and scope Aerosol deposition is regarded as an important source of soluble iron in
the open ocean. Atmospheric processing could significantly increase the aerosol iron fractional solubility. However,
there is a lack of systematic studies for the effect of atmospheric processing on iron fractional solubility. This
study aims to investigate the effects of atmospheric processing on iron fractional solubility of minerals, which

are the main sources of iron in aerosol. Materials and methods In this work, we selected four typical minerals,

2022-01-28; 2022-04-12; 2022-04-30
Received Date: 2022-01-28; Accepted Date: 2022-04-12; Online first: 2022-04-30
42022050 2021M703222

Foundation Item: National Natural Science Foundation of China (42022050); China Postdoctoral Science Foundation (2021M703222)
, E-mail lirui@gig.ac.cn
Corresponding Author: LI Rui, E-mail: lirni@gig.ac.cn

FREES , BU/NAL, BRI L 5F . 2023, ST S BRE- MR IRRHIE (1], AUBRERBEF#AR , 14(2): 136144,
Citation: Tang Y J, Jia X H, Huang C P, et al. 2023. Dissolution characteristics of typical iron-containing minerals [J]. Journal of Earth
Environment, 14(2): 136—144.



JEERNE, &5 AL ERT WIROM R RROE

including hematite, goethite, illite and montmorillonite. The minerals were dissolved in sulfuric acid, oxalate
and acetate solution, and then the dissolved iron was determined by a 1, 10-phenanthroline method. Effects of
pH, different acids and oxalate concentrations on iron fractional solubility of minerals were explored. Results In
sulfuric acid solution (pH=2), the iron fractional solubility performed as follows: illite (2.18%=0.14%)> goethite
(1.68%+0.18%)>hematite (0.43%+0.06%)>montmorillonite (0.20%+0.08%). The addition of acetate to the
sulfuric acid solution didn’t promote iron fractional solubility; however, when oxalate was added, iron fractional
solubility was significantly elevated. In addition, fractional solubility of iron in iron (hydro)oxide increased with
oxalate concentration; while the increase of oxalate concentration almost showed no effects on solubility of iron
in clays. After adding 2 mmol- L™ oxalate to the solution, the iron fractional solubility performed as follows:
goethite (5.38%=+1.76%)>illite (4.19%+0.30%)>hematite (3.87%+0.24%)>montmorillonite (1.83%=+0.06%).
Oxalate showed more significant effects on iron solubility enhancement for iron (hydro)oxide compared to clay.
Discussion Overall, iron (hydro)oxides had higher Fe solubility compared to clays in this work, indicating that
not all iron (hydro)oxides have lower iron solubility compared to clays, some other factors might control the Fe
solubility. In addition, with pH increased from 2 to 3, Fe solubility was significantly decreased in sulfuric acid
while slightly decreased in oxalate solution. Acids and their pH significantly impact iron solubility in minerals,
and the increase in pH value directly inhibits proton-promoted dissolution and indirectly inhibits ligand-promoted
dissolution. Conclusions The main conclusions include the following: (1) pH significantly impacts iron solubility
in minerals, the increase in pH directly inhibits proton-promoted dissolution and indirectly inhibits ligand-promoted
dissolution. (2) The acetate showed no effects on iron solubility while the oxalate could promote the dissolution
of iron in minerals. (3) Oxalate has a greater effect on promoting the iron solubility for iron (hydro)oxides
compared to clays, and the iron solubility of hematite shows a positive correlation with oxalate concentrations.
Recommendations and perspectives Overall, the dissolution characteristics of iron in ambient aerosols remain
poorly understood. The dissolution characteristics of iron in desert dust and combustion aerosol should be further
explored, and the correlations between iron solubility and iron speciation need to be investigated.

Key words: iron; dissolution characteristics; iron (hydro)oxide; clay mineral

P A A fr b mE R B SR TR, W KR
DURESE A HEPE R AT i PE R RE A B M e &L, (R4
RIS R T, R4 BRARAE P4
T 1 A ) b 3K A A 0 A 7 A T (Jickells
etal., 2005; Mahowald et al., 2009; Moore et al.,
2013; Mahowald et al., 2018; Meskhidze et al.,
2019) o DATEOFIEE AN VDA 9 R TT
&) R ATV R £ 2R U ( Duce and Tindale,
1991; Mahowald et al., 2005; Shi et al., 2012;
Tagliabue et al., 2016 ) . BV (E
OB RSE B2 ) EERMR (<0.5%)
( Chuang et al., 2005; Desboeufs et al., 2005;
Schroth et al., 2009) , 4K 1 WL 45 5 7 4% i
R i FURL ) H A AT PR AT AR AT IR 10% HE 2 T
( Baker and Jickells, 2006; Sholkovitz et al.,
2012; Shi et al., 2015; Longo et al., 2016) .
H AT TA 3 B0k w3 1 22 S R I Bt PR 3 A

R 7T, AR TR CUR P b Y ko BAT
W E G AT EYE (Luo et al., 2008; Tto et al.,
2019) 5 F—J5 i, it b e Rk SR
RE RS s SO B Bk mI s, 19 T A1 3 W 23
W™ 5T UKL ) it 5 A5 4 I RIS pH B AL BRI,
R AT RS (Shi et al., 2011; Mahowald
etal., 2018) o SEBRIIFAFT X I i) P8 26 %
ST PR DTBk AT BEAH L& 0, MELLIX 3,
DAL b 5 A B ST 6 2 TR R A A I g X S e
BRI B2

KAL) AL iy o A v =2 3 Pk i i pl
Wil AR, 43 000 R BT A R A . A
R AR A f# ( Cornell and Schwertmann,
2004; FE AR5 %, 2021) o B = L% (2016)
3 BEE T pH=4.7 (1) £ R 7 W AN pH=2 ¥ i FR V4
WHEH 4 Fhyb A WORL Y TR Rl Rk, ARk Y AT
WM R2.30% — 5.74% F14.72% —7.27%,
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H pH=2 %W H o] %P 08k ol % vk B gk g
Fe B (17.3%—50%) B W & T pH=4.7 i W
(1.7%—23.3%) , #EMMK pH 25040 T & k™
Y Cnmkiash ) KA b o AT R A2
i, Paris and Desboeufs (2013 ) 5% T pH=4.7 5
PR B R 3 5O TR A BILRR B By VS SRR AIE
RIR AT PRI FIR> N 1R = A R >
JETERR , 4G AR T i A b e e 398 R T U 55 o
Rubasinghege et al. (2010) W 5% 1 6 B XA 6] TG
PLUIR ™ R AT i R s2 i, R B IR SR T
R R R AR R 2 A5 D 1, I HLBRE
HNO, i £, HClHhs />, Chen and
Grassian (2013 ) WF5Y TOCREXT HERA W (pH=2)
R TRORER T RS2, R BOGREARER R
6 h JE &k s A B (10.5% ) , FEEIFERT
K, 2 TR0 UR B Bl I i A A E s 1, Bl
R R R G, FORR A R DGR . B pH T
e, Fe(lll) JRURTTTE, BFRK ML & /E 2 34
il AH B 2O RS kAT i AT v T I B
H T O A W5 22 R R i 2 ik i 28 X3 8k
(% f#R L (Chen et al., 2012; Fu et al., 2012;
Chen and Grassian, 2013; Wang et al., 2018 ) ,
S48 ML 5 T AV O B LA G, AR ME ELW
KR ) R TR . A, R[] 3 1 5K
B 5 F Cnmstial, BBk EE A pH (HSF ) 22 R E0R
( Journet et al., 2008; Xu and Gao, 2008; Chen
and Grassian, 2013 ) , & [FAIAT A FEAR KA
Mo H A B R G R AT IA S BOE B
R Y R R RS
H AR h 2 K 2808k LUIE = Me e, 7l
BPEHAE (Cornell and Schwertmann, 2004 ) . ¥
2RO P B Bk R B LA RS (a-Fe,0,) | TR
W (FeOOH ) DI KwERIRER (HHAlA . Sk A .
S5 ) LA (Biscaye et al., 1997; Lafon
etal., 2004) . BREGE T A EEZ A ICHLIR
XSS SR P2 PR AT i YE A E 252 M (Li et al.,
2017) 5 UbAh, WA KA RN
AHLRR, A A] 520 S IR B Ak rl vt . A%
UL 25 R S 7 B AR A I (PML ) A
B i i R R ( Kunwar and Kawamura,
2014; Zhao et al., 2018; Zhuetal., 2018) ; £
e LU DX R kT Rk b, H R R TR S AR BIL IR AT
Rk R e e AR T (22 R 55, 2006) o At
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AT LAR R FHERET . YA S A A
x, REMITEpHE., AR (HR. L8R, &
W2 ) LA HURRME HE 45 N 30 Bkl I P E B2 ),
3 BT R T VA B S L I 8] Y AR A KA e o
R YD R BORLY) b 22 W) A e TR AL, A B
Fritk— AR 2 R 52 P ROk 4y v
Bl R et

1

1.1

PEHIR R (>99.8%, Strem Chemicals ) .
Mk (>98%, Santa Cruz) . PHAFLA (HHK)
MZEMiA (HNEE) X4 Mk () Sy LE
T PHERITERT G, T X ST (X-ray
diffractometer, D8 Advance, Bruker) XfPifhZh+
WP T ) IR SR 53 AT, FEPIARE A rh A R
o th BRI RIS A, 2 I PRI o B A
ARSNGB 9. R H HNO;-HF-H,0, 1%
WAL . SEMARE I T ( Zhang
etal.,, 2022) , Jfid i HERAH A 5F B IR T

(ICP-MS, iCAPQ, Thermo Fisher Scientific ) il
FE SR AR AR B Bk T 2 U
FE SR o R i 5 iR 2 i BET
PRSH L 3 1 BRI AL AR 2 A AL ( ASAP2640,
Micromeritics ) 5 bb 22 11 A5 fif FH 35 b 4

(JL-1177, JEARHOR AR B A R A ) D
ERAE. FEMEEINER 1 PR,

®1FEMEAFRR

Tab. 1 Basic information of samples

Bes ok BET M3 pge
" Iron content BET surface area  Volume average
Sample 5 .
1% /(m™-g ) diameter/pm
jﬁ%%ﬁib)‘ 70.00 9.23+0.17 0.80+0.13
Hematite
%1“’{9&%?” 62.92 13.41+0.01 1.00+£0.21
Goethite
|
ﬁ}f]E 1.82 35.76+0.40 1.75+0.02
Illite
Sl 3.00 63.68+0.63 16.74+£2.91

Montmorillonite

1.2
VRSB SR FOR P AT, B SEER AR
ML P AR > B 5% B R PRIS R 1 24 h,



o MR

FHEB A K vk 3 TG . 3 A S g i F v
WL EE S 298 K, & SEm A FORH A
150 mL A 2E7K , f8 B IR K 4 9 i 0D 4 pH
2.0+0.1 5 3.0+0.1, SRJGFRH 0.3 g B PIHARINA
VW, WIRWE N 2 g L. BERF, DIKEESTRA
W) pH, # pH & 784k, WffH 1 mol- L™ #i
PRV WK pH EERT R 1T 2 2, B AUAT BIL IR X 4k
W2 Wy, S AR P A —E B &
FRENFN B IR AN, (145 B AW W h S IR BN Tk B2 Ry
BLRREN A EE 4332 0.5 mmol - L'
]l mmol-L™", 2 mmol-L™", 4 mmol-L", B
BC A7 5 AR U S+, fr B, bl
Jei Sz B RS S B FERS (60 r-min') SEATHERE,
TER T SR BT IR 55 4 hy 8 hy 12 h, 24 h,
36 h, 48 hiy, BTG (k) IR
DT FOf R EBCHE 10 mL AW, 0.22 pm
BERUE L MR B 08, TR, ASih
J 7 3k A e R UCHBORE I RE VR Y pHL, BV ik 7R
tpH TRk, fH 2.0+0.1, &2 B A A
YR AL 3R, LARS I S g0 45 R A R e P
WIRERY . =55 KM pH —RTE 4 Kty , MaZsK
HRR 5 IR S HURR VR B 7E 0.5—45 pumol - L™
( L6flund et al., 2002; Zhao et al., 2019) . fF
niHZE R SR, AR R Z KW pH A W
TR, AMRE 2 A4, MBI IR A HLER vk B A
S —E R BRI (Shietal.,, 2009; Tto and
Feng, 2010) . KKUILZEC A5, fEAE LR
FRYEV IR (pH h 1—3) DAREVREEA PR 55T
JEE B YRR IEIF ST (Chen et al., 2012;
Chen and Grassian, 2013; Wang et al., 2018) .
ABIFFE A P AT R 255 BT A DR — 2

I SR JE S ok L €0,9 I 2 5 W rh Fe( 1) FLEL
B (ALH4E Fe(1l). Fe(ll) ) By EE. %07 8 1 5t
L. A8 pH R 3—9 Wi Wk, Fe(ll) 5 4B 3E
Mok A AR IR LT B2 5 ), IR B TR
510 nm I A e KM, B0 mL A 2= L6
8, W Fe(1) B A 500 pL ¥ £ 24 0.43 mol - L™
1 F AL B T B Fe(llD) 2064 140, S 2k i A
300 uL ¥k FE M 1.44 mol- L™ Y 2 1R 2 I i i
W P Y Fe(llD o Bl 5 4K Y A 1T mL ik &
1 mol- L™ 2 & &M 2% vh %5 L. 200 pL ¥k J& 4
55.5 mmol - L™ WYARAEM MR, i FH 25 7KK
WWEAZ 10 mL JFHRGH4), #E WA 05 h,

2 mmol L',

TS R M A A

Z G &AMy et E T (DU-8200, i 54T
Bl AU A RA T MEWSCRE ., B a R YE bR ifE
W T B M P B TR, 1T TR B R
10pg L,

2
2.1
2.1.1 R

Fl 1a B T 2R 78 pH=2 Ml pH =3 [ H IR A
WA ARIE . 7F pH=2 MBI, FE%
VA B TR AR AR I T MR RE OR, (PS KR
WA, NS 48 h kBT AR 0.43%+0.06% ;
e pH=3 BIE W, N 48 h 5 JLF o8k
(<0.01%) . FiRZEFW pH (AL, 12
PR RE SR, BRAY TR MRS . RASERIE
()45 23 & 2R WD I Bk T M an 2% 2 TR, Journet
et al. (2008) & ILARERY 7E pH=2 W fif BRI W
Vi 1 h R ATEYE R 0.01%, IR TARBFSE
4 h JERIEER (0.09%+0.03% ) o BEAk, W5E AT
Pk Fe(Il) & i, & BRI BN ) 4644
AL Fe( M) T ik Bk iy He 9 G .22 5
HAGHIH 5.27%—6.85%, XA PERZIAE /N

PE— 2 A3 A £ TR A R R X ARk gk ]
YR MEEVE (B 1b) &3 767%5H 2 mmol - L
LR R W (pH=2) )\ 48 h J&,
HET PRBEROBETRE, SR EHEN
0.33%+0.04%, W&AK T 7F pH=2 B IR i W T %
fifr 45 R (0.43%+0.06% ) , I LR ER XK
%A I 9B VE B, Chen and Grassian (2013)
WF5E At R R TE pH=2 [ £ IR ER A W i
BRUREE (0.412x107° mmol - L™ ) AR T B IR 1 T
(0.518x10 " mmol-L™") . T pH=2 M HRREL
W, WA R VRIS, BRI AT RS
J 48 h JE BRI AT TR 3.87%+0.24%, 29 K
TR 9 f, 2RI FERER X4 A o 4 iF
EH . BRRBENS 548 AN 45 A4, DR iF
WUk S8k HY (Paris and Desboeufs, 2013; Wang
etal., 2015) . 4 pH=3 A}, WA P4k %
PR 1.73%+0.46%, FKHH pH {ETF+ 5 ELEA 6l BT
TARIET AR . I 2% B e IR A% . Xu and
Gao (2008 ) 1 &ZBAEAL pH (HS1F T, 486 b
T FIE S E RIVE T, pH T 5 4 3R T
AR MBI, 2545 SO 2 3
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5.0 5.0
+H,S0y4, pH=2 -H,S04+2 mmol- L™ B 5  oxalate, pH=2
4.54=H,S04, pH=3 4.54<H,S04+2 mmol-L™" ¥z £  oxalate, pH=3
+H,S0,+2 mmol L' Z i #h  acetate, pH=2
4.0
© 3.54 ©
2 30l 2
L L
2.54
#H Gl
p | X
. 2.0 =
=2 =
® 1.54 ®
1.0
0.54
0 {1 {1 (M
0 12 24 36 48 0 12 24 36 48
I} /5] Time/h I 8] Time/h
Bl 1 KW pH A IR . CRREL . SRRER IR IRk v A 1iE
Fig. 1 Dissolution characteristics of hematite in suspensions of H,SO,, H,SO,+2 mmol - L™ acetate,
H,SO,+2 mmol - L' oxalate at different pH
2R R AT MR
Tab.2 Summary of iron solubility in minerals reported in previous work
FESh Sample pH AR ME  Tron solubility [Fe(11)]/[Fel/% Sk Reference
IR Hematite 2 0.01 - Journet et al. (2008)
9 Goethite 2 0.005 - Journet et al. (2008)
1 3.9 17.9 Wang et al. (2018
Z2lii4T  Montmorillonite c ( )
2 2.6 - Journet et al. (2008)
1 33 45 Wang et al. (2018)
2 3.7 54 Wang et al. (2018
R llite g (2018)
3 0.9 38.7 Wang et al. (2018)
2 0.95—1.39 Journet et al. (2008)

R RLVERCA R RIATE, Journet SEI0 A FH B MTBIA A M 0.04 g- L', [BIESE] 1 h; Wang SEH BB E A 2 g L', KN 36 h.

Acids used in these studies were HNO;. The particle concentration and reaction time were 0.04 g-L™" and 1 h in the work of Journet et al. (2008)

and 2 g- L™ and 36 h in the work of Wang et al. (2018).

AEVERT LR THER I rT s T, b TR ST
& HURR AR W BE R, R UEAE R T AR S
S, AR SCHR ST T IR R R R Gk T i v 1 fE SRR A
M, BB 208 SRR 7E pH=2 & Tkl
0.5 mmol L™, 1 mmol-L", 2 mmol L™ % fiRth
SV 48 h 5 R AR 5%, WS AR T, 8K
(9 A 3 R 1.55%+0.06% . 2.26%+0.15% .
3.87%+0.24%, 1fii 5 4 mmol - L™ % ik £h [ W 5
BR A AT PEADAE R R R B, A 4k g T s
H 4.50%+0.90%, 4 mmol- L™ HE R ER 1 I v 45 HY
82 R 0.5 mmol - L' B FRER VAW P 3 1%, %
B T 1 5 R TR R Mk B S AEAH G, HBE 5 Mk
AT T, FERRER A E R B Wi K. Paris
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etal. (2011) [RIFEZ BRI PV PE S IR ER IR 122
IEASE, AT pH=4.7 i}, BEE S RRENME
032 8 mmol- L', ARERH KA 0.0025%
W 0.26%, $Em 12 MR, RPTREREE
SRR A I B
2,12 EHekwT

B 3 /R T pH=2 i}, BRI A [F] o 3
R ER VW P BT R BT R . BT R TE R IR
W RV 48 h R R TRROE, BRpy AT
1.68%+0.18%, Wang et al. (2017 ) fRif T 4H4k5"
TE pH=3 FUERIRIAR (0.2g L") HAisfiisEn,
U 50 h JEEh RIS T R AT R 0.5%, W
RTASLIRZIR , FERTRER T, Bl iR Eh ik



, Fpo LAY

FER R, BREIPIAR AT TR R R TR SR
R RER (0.5 mmol-L™'. 2mmol-L™") I
48 h JF IR TRE, BRI PTEE S0 R 2.57%+
0.63% Fi1 5.38%+1.76%, 5 EFRER S IEAH G,
HY @ Fargka, nlaeR N ek £ 2 T
2 O—H IGEIEH, AR T B8 2F 17 i Fn
BRI ARPEST (Rubasinghege et al., 2010) .
Wang et al. (2017) [RIFERFSE T REME S50 T BBk
TE pH=3 MY F R ER AT (2 mmol- L) H ) 5 fif
THOL, SO THRE R nT s 5.62%,  IUAT
AR ARG F . o, AT Fe(TD) (5T
PR 12.6%, @& TARMREGR (<1%) .
ZESF R SRR A G, ARSI FH R
e ((13.41+£0.01) m*- g ') KT Wang et al.
(2017) HRHMEES (Q10£7D) m*-g") o — &Ik
Shy b 3 T AR R R SORL ) 2 TR B 1 Fe(TIT)- 2 7R
KEYM L, BRBCREE, ik, RR Wang
etal. (2017) SEHHEN) pH B FASLLE:, (HIH
A5 A AT A AT 25 T AR Y

>-H,S04+0.5 mmol-L™' B3 5 oxalate
1-3-H,S0,+1 mmol- L' & f #:  oxalate
-O-H,S0,+2 mmol-L™ i 5 #h
1<>-H,S04+4 mmol-L ™" # iz #h

J5(Fe)/%

7R

0 6 12 18 24 30 36 42 48

I i) Time/h
P2 pH=2 I [l BE R R SR R Hh AR kAT AR A A
Fig. 2 Dissolution characteristics of hematite in different
concentrations of oxalate solution at pH 2

2.2

221 HHAlA
Kl 4a JEox T pH=2 B, i fR DL S A [\ e B
TR ER VS W R A A R R E . PR A R B R
TR SO 48 h J5 BRI R IR AR 5%, BRI AT I
5 2.18%=0.14%, 4 T SCHR 1 1H 0.9% —3.3%
( Journet et al., 2008; Wang et al., 2018) ., A~
] Sfe AP R AT PR 22 Ak, Fe(TD) A
[@], 1 Wang et al. (2018 ) fi FHA% Imt-2 fHF] 47
Fe( 1) & v ¥ Mk BVER IR 70%, 1A 1256 FH A9 4

R IR AR

AL ILT- AR AT E M Fe(T1), AR T P8k
FERSES, mRRTEEAE g2 I
A 0.5mmol-L™"'. 2 mmol L' Bifgth [z 1V 48 h J§
Vs B N R T RRE, BRI AT M I 1 AR L,
I3 R 4.02%+0.16% F1 4.19%+0.30%; FHiEREh X}
PRA TR TR R AR R, (AR AR
RS AT R TLF- JE A R o

4 >-H,S04
—+H,8044+0.5 mmol-L ™' iz £ oxalate
4 -0-H,S0,42 mmol- L' £ 5  oxalate

Wj

0 6 12 18 24 30 36 42 48
I 18] Time/h

BRI fy(Fe)/%

8
7
6
5
4 -
3
2
1
0

K3 pH=2 WML R P ERA BT R
Fig. 3 Dissolution characteristics of goethite in H,SO, and
oxalate solution at pH 2

222 FEA

[l 4b 7R T pH=2 I}, B2 LA AN ] v i e
FRER VA T SR AT RV R RAAE o SR TE BRI TR
WO 24 h R EEAGR R, OV 48 h [ BRI AT
BN 0.20%+0.08%, o, WM Fe(1l) 295
ATVEPEERAY 12%, Wang et al. (2018) KZIFNA
TE pH=1 BGRRR VS W 1 RV 36 h J5 2k iy il it
5.4%=+0.5%; Journet et al. (2008 ) f#i F pH=2 1
PR B B i A R ik, AT PE R 2.6%
DI BRI 0 2 & TR Y, EE R AR
JEFIRE SR AT . A 0.5 mmol - L™ HAREL
BRI TS LRSS A e E I AR VE R B, ok
2.36%%0.10%, & WL £h X6 52 i A v 4 % ik )
FERAEIEER . H Y ERERV B 0.5 mmol - L™
145 2 mmol - L, kBT EE (1.83%+0.06% )
FEARBE R VR BE G g, =A%, 5
PRIGHL, ZERAA PRI RTEERAL, (H5E0
A LR A TR A, DR — 2 4 Ik A AT
T Z AR IR S . R R i T REAT
FE—E /W5 kg ks e e IRk, 5% (Shi
etal., 2011; Itoetal., 2019) .

Zil, XIEREY SF L e R,
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HAE pH=2 B BR8P SV 48 h e, Bk AT
PR/ R BRI A (2.18%+0.14% ) > & 4k -
(1.68%+0.18% ) >Rk (0.43%+0.06% ) >5¢
i1 (0.20%+0.08%) . EAWFFINNE LY
VAR AT AR R ORI, 5 EA L
WAL, B0 Y EA TSNS ATEE (Journet
et al., 2008; Paris et al., 2011; Wang et al.,

2018) , ASCHIRAAI; SCHF T iX—WA, HA

a

5.04
4.5- _—Q
2 4.04
© 351
%]
= 3.0 I
sl
g 2.59 T 1
Z 0] g [ l
= 201
ﬁ 1.5_
1.0'-D-H2504
-0-H,S0,+0.5 mmol-L ™' Ei s #;  oxalate
0.54-0-H,804+2 mmol-L™" Bt ¥ oxalate

0 12 24 36 43
i 1E Time/h

%14 %

WEFE & BRI AR Br A 0 3 0 v 2k A i PR
R (D) Sk B an A Bk 52 48 9 52 it
A1), FEUIRE AR B P Tt e R T Y T
BN ZE, 7 pH=2 2 mmol - L' FERIAW ., £
AYRTE RN BHERET (5.38%+1.76% ) > F]
A (4.19%+0.30% ) > HREkH (3.87%+0.24% ) >
FiA (1.83%£0.06% ) , FIFBELX L (K)
AT E R TR

ID
5.0 1,80,
4 5] H2804+0.5 mmol- L' %% 4 oxalate
2 1-0-H,S0,42 mmol- L™ iz £  oxalate
2 4.01
o 351
%]
= 3.0-
fesal
g 2.5 o
S R
E 504 O/Q
Raug —O/
i 15 O/O
1.0+
0.5 b E E
0 12 24 36 48

i 1H] Time/h

Kl 4 pH=2 IR S FRRELE W H 3 L0 WAL . PRI (a) o S (b)

Fig. 4 Dissolution characteristics of clays in H,SO, and oxalate solution at pH 2: illite (a), montmorillonite (b)
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