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WHFE T e 10045 K . FT IR S oW TEHLBERRER (Pi) FIREAR (IHP) AOMZRFHASRIE. 25587, Mt-Goe
IR BAER B HE T S AR R S BOLZ RIS R, B R AL b A 7E 520 A1 AR 1T s Mt-HFO
ST RN A T Fe KR, AT (IR ) BREIRY, ARSI F T AR S R Ak R . 5
AT . Mt-Goe Fil Mt-HFO fY HL A3 31k 258.7, 185.4 Fil 226.4 m*g ', HR WML | S5 A& i
BRAEE I TE, pHS.S BRI Zeta HLAI 205 —46.1, —13.6 F1-19.4 mV, 3 FEE S XT Pi AT IHP 1)
W BAEASE R DA A i P e 1T B2 W B SR 2, Langmuir PRI ( gy ) AR 252 R0 0 24 2R 80y £l B0/ MR TR
4 Mt-HFO, Mt-Goe, ZEflifi. 3 FAESL T Pi Il THP (3] 7240 i BEad A FvE e sl 2 Bk, H
HAH A /NE AR Mt-HFO . Mt-Goe . SEfliAa . 5 URHE PiAHLY, 3 FivE SRR THP (1930 ) 2= e wy
B s, WM B B K M-HFO X THP A9 0% (s Z UL 18 , i W A A % Pi iR i i
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PR S T PR S SRR E AR — SR A
RAFEH R 5B AfER IR R P RS, w4
S AT ZAK (Mt-Goe ); —JEES A&
RPN Fe¥ $hid i, FEmbE S50 T R il 45 52
J A -k /55 B AR AR R 2 A R ( Mt-HFO ). %85, B
FET S iA R AN 25 A 1 A M I B L e AL
fREL (Pi) MIMEER (THP) AYMERRHERME. X LEEWFR A
B T iE— 248 R H 3 h CALBE A AL S 32 o0
WA R B SR AR

1 bRk

1.1 RIes

S B A 2R X Sy 3 A 8l 9. NaH,PO,
(Pi) W H B4 E AT RA R, 4R T4
T 99.0%; fif2 (IHP) W H Sigma-Aldrich, 7r¥
K CeH K,004P¢, 7+ F it 73622 gmol ', B P &
H 247 gkg !, THLP FE/NT 10 gkg o SFEMAT
WL = PHA R\, iR T4 T 99.0%,
PHES A # ity 124.7 cmolkg ', FEAL A&
LR 15 ] 30%M) HyO, EERA P, ARYE TR LT
W PR BORL AR /NT 5 um RYORE, I 48 Uik o Je
. Atk S WA SR VR T, BREE
100 Hifi, fRAFT THRE T

®1 ZBRAEMLERS

Table 1 Components of montmorillonite/ (gkg™')

SlOz A1203 F6203 CaO MgO NaZO Kzo

671 159 16 19 18 79 12

1.2 HAE&E

R & 17 1 L RIS BERR T 2208 i A
45 mL 1.0 mol-L™' FeClL IF, Wi FHiv it E45
JIA 5.0 mol-'L™' NaOH ¥ %= pH 4 12.5, SrEIF
HBAACK BIF R FEE 900 mL, SR %M [N &
%, TE 70 °C MBI 60 he B FEdh, JIf
FHABEEK G VEAESD 5 Ko FERMRIRBR VR T8 . B
JE . ik 100 B, yAKE SR AR T TR A .

Mt-Goe FYfHl 45 B 2.7 g £F4kHF1 4.8 g 2 i f1
MARMA T 100 mL SEBEAR T, A 50 mL 2518
K, B EERREAR IR R L, % 1 0.05 mol-L!
NaOH 5% HCl WK B 77 pH A 5.5, FZEK

W BARBUMZE 200 mL, FRELed PRI 2 d,
IR ERIFAE S 30 d, SRIE S BREHR
M A B L . Ve . T3 8] Mt-Goe FE .

Mt-HFO il 45: B 48 g ZMAMAKT 1 L B
KB, A 100 mL 2218 K3EFE 10 min J5#8
F43EL 30 min, ZEBEFE S /F F A 30 mL 1.0 mol-L™
FeCly VL, SRIGFERE T3 F 4504, 1 0.05 mol-L™
NaOH 3 HCl i E77F Il pH 2 5.5, REER
B8 30 d. HAL RS I Mt-Goe R 5 IO 45 7125 .
1.3 AR

By R FEZEARFA L 2 ¢ 149 HNOS( 95%, W/V )
FIHF (40%, W/V) IRGHER TR mEE g, 1
FL B G 45 B8 IR - R R SOG4 ( Vista- MPX
ICP-OES, EELHE%L ) W LiFRher & .

X-SFATH (XRD) 4387 2K B oK 6 A ik
MR F N . CuK, (A=0.154 06 nm ) HE 5, Pk
HL R R HL 40 98 40 KV R 40 mA, Ak I
AR 50 min ' F0.01°, AT Y 7 FE A6 4 5
> F ) D8 ADVANCE, 4 H+ W% ( SEM ) Il
IR E 5 kv, WIRERE 5 pA, XaEAS
JSM-6700F ( HASHL T ).

AR W B ke 4 | sh b T o B A
( Quantachrome Autosorb-1 %, SEEFEIE ) FFE 5
1 LR A R R MR . BB T A RE &
BT, JETE 8OCHM PR L) 12 h, RIGTEIREE 77
K. HXFES (plpe) H10° ~0.991 6 JLFHENIEFT N,
W /RS BRI G . AR B BET  He 38 1 BUR i 22 43
Brunauer-Emmett-Teller ( BET ) J7ikitia, FEmnE
J& ] Frenkel-Halsey-Hill ( FHH ) J5340#r. FEah I3
T HL ] Zeta FLQT SRR EE I ( ZETAPALS, J2[E
A E SO OMAE C BT 45 0.01 g KR MECT 15 mL
0.01 mol'L™" NaCl %, ¥/l 0.01 mol'L"' NaOH FlI
HCl K= % pH 4331 %8 3.0, 4.0, 5.0, 6.0,
7.0, 8.0 11 9.0 IFFsE, FFH 0.01 mol-L ™" NaCl i
3 20 mL M5 5 ERE Y Zeta LA .
1.4 7 an X ik B IR B SE 06

% W1 0.01 mol-L™' NaCl ¥ W At i & W
300 mg'L ' 49 Pi, THP PFHERILAK 2. 0 gL' 54
FEAETEW, 1 0.01 mol-L ' NaOH & HCI ¥4 #4 H:
pH % 5.5,

W R Zh J12E S8 . B 500 mL BERR 2 4, &BImA
100 mL 2.0 gL' A5 WIETR, SRI5 43 B 100 mL
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EWE 20 meg L' B Pi B A BE 40 mg L
) THP {5 K20 T 25°C . #5400 250 rmin ' 4%
TR, TEBE RSB SRR, ST RIES.C383 (110 000
rmin', 10 min) 53] B35, FEAEPTEEE
Kl Pi R R AR, THP R R i 2k
H,S0,-HCIO, 5 P RS T 4366 B 1A I
(M RE . SCIBE B A 3 K, BOFE. RIGR M FTS
W o S T P A B =2 23 TR X A R o

SRR SRS . BT S0 mL B0, FIEA
W EIFW 10 mL AR FAR L B e,
0.01 mol-L™" NaCl i1 & KRR 4 20 mL, 455
D R IR HEE N 0.5~150 mg- L 7 IR A
AT 25°CH 250 rmin”' &0 TR 24 he HA
RS BBy T W SR AT
1.5 HEE

% F Langmuir 1 Freundlich 25 i W [ 455 5 (22-23)
X} Mt-Goe Fll Mt-HFO #F i W fff Pi AT THP 1) 4538 1
BRI HEAT AU A0 M o FIE— SR — sl Ji2k
T A2V A it R R 19 oA A 0l 14 20 2 0 B B30 3
LA HT .

a) 2.0x10%

1.6x10'F

()

X

(=3
2

3# ¥ Intensity/(a.u.)

X6,000 2 pum

21 ERA-SEHNHESENEHRERR

Mt-Goe HiI Mt-HFO Fffhh Fe & 84051k
228 gkg ' i1 225 gkg !, SEEISME (233 gkg!') 2
SR, UEHITAR SR A R b T B Fe 2k .
A1 Mt-Goe Fll Mt-HFO ) XRD #I SEM & iLIE 1.,
Kl 1a) o, Zifb)s 8o S N i AT S 5 K88
SiMiA1 (JCPDS-12-0204 ) W4 . Mt-Goe Bk T 5%
AT R AE AT S (1,305 F1 0.441 nm ) LAAh, Hi4
BT S 6 35 P A 8 4T 4k P01 Mt-HFO A B
w2358 1,463, 0.441 F1 0.251 nm A7 5
W34 R 52 AT XRD A5t i, TG v BT 4L AL R A AT
W, B 1b) ~E1d) o, FRARAREER
45, Mt-Goe A EHIR-HUIRIES , Mt-HFO BB SN
¢ ] R 25 UKL Y R S5 4

SRS A ML, Mt-Goe WS BIRT S
VTS, X R Mt-Goe NEFERH R A0 9 52 I A1
BT A A o Mt-Goe HF 2 AT 1 &2 B d o1 3K
T 0.117 nm, XA BESETE Mt-Goe Y £ id F2 4T

2 um

BT MR X-FEATHTE (XRD) (a), VFRRSEBAR XRD {510, & RRH20™ 0 XRD AT 06 ) A4 f+ 56l
B (SEM) K% (b) SMif, ¢) Mt-Goe FaRSEMAT-HHEA 231K, d) Mt-HFO R 5T -AF /55 fh B A AL Bk
i)

Fig. | X-ray diffraction ( XRD ) patterns (a), V stands for XRD peak of montmorillonite and 4 for that of goethite ) and scanning electron
microscope ( SEM ) micrographs of samples ( b) montmorillonite, ¢) Mt-Goe stands for montmorillonite-goethite complex, and d) Mt-HFO

for montmorillonite-non/weak crystalline iron oxide complex )
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B I R R BRI T UEA T S AR
] i £ 27 M-HFO H 552 B 114 T S e ) Sk 0 55
XA BE R 2 AR /55 & TR A R B AR S A 3R
T 8. Mt-HFO T2 A7 11 d (o1 rita T [B] FEBE K 2=
1.463 nm, X FHHTERERIE S 2, Fe' 'k AS ML
A 2B IR A KRIC R (58 A,
22 ERA-SUSESEHNEREER

521647 . Mt-Goe Fil Mt-HFO ) BET Ffif14
Wk 258.7. 185.4 F1226.4 m>g ', FIHITEIE S5
2.25, 2.54 Fl 2.61, FEFHEIRE Zeta FLA 5 pH
()5 Z M2 LI 2. S8 i A0 i %5 i S (TEP ) /T 3.0,
W19 TEP 2N 7.2, 1fii Mt-Goe il Mt-HFO (Y] IEP
Sk 4.6 F 4.4, RIOL, SEEA-SEALERE AR
IEP A TS WA e gk 2 [a], Hih Mt-Goe i IEP
KT Mt-HFO., BfidF pH Fi&, 4 FIFE LAY Zeta HL
PR

—o~ K4 Goethite

—=— ¢}l f1Montmorillonite
—o— Mt-Goe
—v— Mt-HFO

Zetati i/ Zeta potential /mV
&
s

pH

K2 HERI Zeta HUALS pH AYX R ML

Fig. 2

Relationship curves of pH-Zeta potential on the surface of
the samples

—=— Z2[fii f1Montmorillonite
—e— Mt-Goe
3r —a— Mt-HFO

W Bt %545t Adsorption capacity/(q,, mg-g™)
[\
T

1 1 1 1 1 1 1 1 J

0 100 200 300 400 500 600 700 800
1 B (] Time/(2, min)

23 EBA-FNHRE SRR B 12 R

3 ARESRXE Pi A THP 30 J7 24 B il 2k
3a N, 3 FPRESE XS PRl )0 B AR R AE AL
M FfFtE] (¢) #5180 min LU, 3 FPEES X Pi
{4 I B i B S T P45 . 1] 3b SR, 528 AT A Mt-Goe
W BfF THP 130 J7 25 426 >4 ¢ 4t 180 min LA
J& , FEAR THP 502 B T . Mt-HFO [ THP
Ryt AR, 24 ¢ 0 720 min BF, FESXS THP (9
HANTERF S BRI,

VR b W R 25 2 A R ) AR i W B 114 3 7 22 %
PN BEOLFE 20 HE " YARAIT 3 FhRE S FT Pi
1 THP 1 3h 128 R L5 4w (R R
0.998~0.999 ), X FRHH 3 FAEAXT Pi Fl THP #93) J)
2F 0 B A R L AE A P E R sh AR A . SR
1. Mt-Goe il Mt-HFO % Pi Fll THP ) — 23l J12#
W B 3 23 R0 SR B R R B/ MR S A
Mt-Goe. Mt-HFO, H 3 Fkf it THP (1) fff %
FBOIAR T X Pi Ry W B 3ok S5 8
24 FHA-FUH%EEEITEEH SRR

& 4 SRER PiFT THP B4R W B ECHE . Y
Pi 5 IHP BV BEAH R, ZEMiAT . Mt-Goe F
Mt-HFO X} Pi 3, THP [1)-~F-fi W B 2 12 251 2 80k R K
F/MEIR K Mt-HFO . Mt-Goe . 52 1. Mt-HFO X
Pi A1 THP {14 55 I B 25 B SE BG40 3 13.9 mgrg!
M1 58.6 mg-g ™', 1M Mt-Goe Fl5¢ i £1 % Pi Al THP fy
e KWL B 75 8 SE M 38 43 /N T 4 mgg! AN
8 mgg ',

20 -
b)

&3 16_

—a— ZE it f1Montmorillonite
—e— Mt-Goe
—a— Mt-HFO

12 -

MK Bt 25k Adsorption capacity/(g , mg-g™)
o IS
T

I 1 1 1 1 ! 1 1 |

0 100 200 300 400 500 600 700 800
% BFFAS R Timey/(, min)

3 BESXTICHLBERRER (Pi) (a) BIEAWREE N 10 mg' L', pH Ky 5.5) KM (THP) (b) AN 20 mg- L', pH
5.5) My W Rt 4
Fig. 3 Kinetic curves of the samples adsorbing phosphate ( Pi) (a) initial concentration of Pi 10 mg-L™" and pH 5.5 ) and myo-inositol
hexakisphosphate ( THP ) (b) initial concentration of THP 20 mg-L ' and pH 5.5)
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Table 2 Fitting parameters of the kinetic models of the samples adsorbing Pi and IHP
I e HE— 23l Iy 2 Ay gl Jy 2 iy
Form of B Pseudo-first order kinetic model Pseudo-second order kinetic model
Samples
phosphorus k/(1'min"')  ¢./ (mgg") R? ky/ (g (mgmin) ") g./ (mg-g!) R?
Pi £ ra 0.006 7 0.37 0.731 0.056 5 1.09 0.998
Mt-Goe 0.006 8 0.52 0.801 0.029 8 2.24 0.998
Mt-HFO 0.007 2 0.88 0.805 0.020 2 5.13 0.999
HP EJra 0.007 5 1.44 0.843 0.0113 3.46 0.999
Mt-Goe 0.007 1 2.70 0.745 0.006 6 7.29 0.998
Mt-HFO 0.006 7 10.01 0.921 0.001 8 19.01 0.998

e qe SARE KT IR B BT PO A B s ke R — O SRR ke S O R 4L Note: g. stands for adsorption at

equilibrium; &, for constant of the first-order adsorption rate; and k, for constant of the second-order adsorption rate ***%. (DMontmorillonite

=15
é;g a) A A A
A

5;” 12 + N
2z
g . = SEJ AT Montmorillonite
5 or o Mt-Goe
8 Mt-HFO
‘5_ L A
5 6
5
<
] 3L A o @ ° ] L] .
2 °
g L] - m = [ ] [ [ ] n
=

O ‘. 1 1 1 1 1

0 30 60 90 120 150

-9 Equilibrium concentration/(C,, mg-L-")

T‘.m 70 b

on

=60t R

= A

Z 50 A

B

§ 40 4 = ZEfTMontmorillonite

s & Mt-Goe

230 4 Mt-HFO

8 A

Z 20F a

i

@ 10 4 ° ° °

= (I ) L]

:C% O #‘ " .l " 1 " 1 " 1 .l
0 30 60 90 120 150

SP-fififv i Equilibrium concentration/(C,, mg-L")

Pl 4 FBESLXEPE (a)) FTIHP (b)) AYS5 R I B4
Fig.4 Pi(a)) and IHP (b)) adsorption isotherms of the samples

2 ol A5 U I SRR ASE AR XoF AR it R Bl 1 S 0 B 4L
A HER I 3, Langmuir B 3 FRE S F Pi Fl
IHP MBIAE (R*) ¥ T Freundlich #ERIX} 5256
R 045 B, X SR A JoT M 3R T 2 I A T
AR 3 FEESXT Pi A1 THP A4 25 75 0% B it A
Langmuir B84 A 005G 25 51 b, 3 FRE 6T Pi R THP
i) Langmuir {8 R B 5 G AR BN 25 F1 )1 250 b 3
T R BVIMER i Mt-HFO . Mt-Goe. Sl AT,
H Mt-HFO X} Pi il THP 14 W Fff 25 12 F1 23 F1 ) 3938 K
T Mt-Goe FI5E i A1 %} Pi Al THP A4 1% B

HARSCAR (28], — 20 725 K80 4 T 0 e

TRy Z R B E T ZR AR R . i AL AT
B AR 3 FPRESXE PRI THP B3 ) 27 W Fff 5ot
T, 3k 2 BH 38 A O B AR B80T G AR it R o P
A IHP W BAEZENEm, B 1 BxR, Mt-Goe
WS AT 2 R A R S IR, T Mt-HFO
hERA)ZM AR T () BALY; X5
Mt-Goe Fll Mt-HFO {4 L3 Bl — o R i b 58, LI
Al B PiRT THP 7E AR 094 oS 232 B, B AIG
THESL T PR IHP AR (R 2 ). Mt-HFO
SEMAT )2 [ SELFR R B K, G AT 23K Pi A THP #£
Mt-HFO fLINY BRI K Ht, Mt-Goe X Pi il
THP 415 B3 R 50K T M-HFO (3% 2). 5 Pi Al
o, IHP o FEME AR, HorFRAPER, XT38
THP 7ERF S ALZSH v B BlfG i A a2 BN,
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Table 3 Fitting parameters of the Pi and IHP adsorption isotherm models of the samples
WL . Langmuir 574 Freundlich #5574
Forms of i Langmuir model Freundlich model
Samples
phosphorus Gma/ (mg-g™) b/ (L-mg™") R? k/ (mg'™ " .Ling ) n R?
Pi ST 1.94 0.54 0.997 0.92 232 0.835
Mt-Goe 3.65 1.36 0.994 2.08 2.97 0.841
Mt-HFO 14.27 4.28 0.989 7.88 6.54 0.911
HP ST 4.21 3.81 0.996 1.57 272 0.843
Mt-Goe 7.48 7.69 0.996 3.42 4.53 0.847
Mt-HFO 61.24 28.25 0.983 18.35 8.77 0.956

T Gax 22715 W B 550 X5 02 B R A A AN IR B 25 825 & S SRR R ) RS SRR RS b W S WA A CMSEG n 5]
¥ 555 B AH 5 ) 22 20 Note: gy stands for saturated adsorbate adsorption capacity of the adsorbent; b for parameters related to affinity and

binding energy; k for parameters related to adsorption capacity; » for parameters related to adsorption strength??*, (DMontmorillonite

THP ELAT /N W 28 % tk4h, pH o 5.0 B,
IR 1Y) Fe V5 M o th B 2R T Fe I 1 2 4K
P, IR H IHP 16 pHS.5 B AN HPy (2
(184, 588 6) PP wf5u g3k kA S0 4
HAER, SRR A, YRR 2R g
PEAZE 34351 P, A6 T Mt-Goe, THP 78 Mt-HFO
R R R A X 2k 3 W B (T 3D )

55 AALE, PIFh 5% Pi A THP A4
W B AR A T T (1 4 FnEk 3), HEERINA .
(1) 4 pH=5.5 B, WiFp&E G A2 w4 f e 467 B B A%
THEMA (K 2), FBOIFE SIS Pi Al IHP ]
B Z R FE R HERERR N (2) PR E A
W EA R IR SN A R (B 1), BAE
14 3% 1D O 2 0 AR R R I T, (3) FEETR
WARZR T, S TCHLRAR R AR AR 35 T 7E 3¢50 i
B AR 2R Rk R b ) JORL 2 R] RS 2 25 A
YER, RAEFAET “HAF" WEHHLEIET, i
SRR Pi A THP B9 —Fh 7 2.

WG R, 0 ) R IR 1 mol (B 1 mol Pi),
Z/E R 1 mol ITEHEAIPY, T IHP
()25 (B A AU AGN , THP v 2 55 e 457 W B ) 1 3k A
R AR 1~4 Z 0] 301 AU EE 1 mol W #E
G PEAL/NT 1 molo 3 5 350 ) 2% 1T W B 45 11 1
mh, Pi T EMRmEEMEAE L, Hitk, 3 FikEsh
X THP 2 20 HH B i A A

Mt-HFO X} Pi F1 THP ()W Bif 4 2 0 &

Mt-Goe ( [ 4 155 3), HFEEFF A : (1) Mt-HFO
) SR AR R B B A R R ARk, T Mt-Goe
W SRR B AR, AR TR A TR R
TET 0 35 2% R0 T S R AR (2)
Mt-HFO FI Mt-Goe # /b 1Y bk 26 10 L 43 il
226 m*g ' Fl 185 m>g ', HLF AU KA F T 48 i
Mt-HFO # it th i iy W B2 535 (3) 5 Mt-Goe H#R,
Mt-HFO WJRM /ML KZE 2.61, A TS
Mt-HFO 1) 2 i B B o W95 @, THP 7E3E & 5
ol 55 fn TR AL R R T A EL LA 2~3, MEEH kT
T BRI ECN 4 B30 200 53 S0 i 45 Y THP
B, B 2 1 S RE A9 5 MO £ LA, ME-HFO
H Rl /55 i T AR AL K R B THP AT T T Y 1
PG, HIRHAY (B3 875 IHP K4 TU0E
YERIBA, P, Mt-HFO Xf THP fi4 % i 75 it 5 T
Mt-Goe,

4 & ik

il & T PR AS TR 5 A - E AR R R A K
( Mt-Goe Fil Mt-HFO ), SF8k8™ FTH ¥ 10 558k 2
FHAZEWA)ZE, T3 Mt-Goe FIZEMA )2 H]IE
B8R Mt-HFO "2l 2 K4 FeP KR, TR
BRA L L E M A, SEM A,
Mt-Goe Fll Mt-HFO [ Eb 22 BRI /)N, 3 1 5 38
K, G SRR ST ®EY TS 3 FFEMXT Pi
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1 THP 114 30 240 B ik B2 38 A FH e — G0 ol g 4y
A, PR A AR PiFT THP F4 0% B 58 S 844 e [
filk. Mt-HFO HviyaE/55 & 5 A Ak 2k 5 THP 22 =] B G
MV S 308 12 W B R LGk P A . 3
FhARE G W B Pi A THP Y Langmuir 5 AW -5 A%
B 5 A0 7 34 3R B8 R | R B /NIRRT Mt-HFO |
Mt-Goe. S, SWeHE Pi AHEL, 3 FlR S X THP
A /NI Bl 2 W B A 0 R ) e o

& % x #
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Montmorillonite-Iron Oxides Complex: Characterization and Features of
Adsorbing Phosphates Different in Form Complex of Montmorillonite

XU Haijuan WANG Rui WEI Shiyong" FANG Dun YANG Xiaohong

(School of Chemistry & Environmental Engineering, Hubei Key Laboratory of Biologic Resources Protection and Utilization,
Hubei Minzu University, Enshi, Hubei 445000, China)

Abstract Objective In soils iron oxides often congregate with lamellar phyllosilicates into various complex-like
structures, thus generating significant impacts on physical and chemical properties of the soils. Phosphorus is an essential nutrient
for growth of organisms in ecosystems, but may lead to eutrophication and deterioration of water quality, once it accumulates
excessively in the soils. In soils phosphorus tends to be adsorbed onto minerals, and hence its mobility and bioavailability is
significantly affected. Its adsorption by iron oxide-phyllosilicates associate differs from that by iron oxides and phyllosilicates
separately in behavior. Yet, little has been done to explore effects of iron oxides-montmorillonite complex on speciation and
bioavailability of phosphorus in soils. Method In this paper, Montmorillonite-goethite complex (Mt-Goe) and complex of
montmorillonite with amorphous or poorly crystalline iron oxides (Mt-HFO) were prepared, separately, and analyzed for structure,
surface properties and features of adsorbing phosphate (Pi) and myo-inositol hexakisphosphate (IHP).  Result  In Mt-Goe a
small amount of hydroxyiron ions entered into the layers of montmorillonite, thus expanding the interlayer space, while
montmorillonite was covered with goethite particles on the surface. In Mt-HFO, Fe®* in-between the layers of monymorillonite
hydrolyzed into hydroxy iron oxide and formed a layer of amorphous iron oxides on the surface of monymorillonite. The specific
surface area of montmorillonite, Mt-Goe and Mt-HFO was 258.7, 185.4 and 226.4 m*g' respectively, with surface fractal,
isoelectric point and surface hydroxyl contents being on a rising order and when pH was 5.5, the surface Zeta potential of the
three was —46.1, —13.6 and —19.4 mV respectively. Pi and IHP adsorptions on the three types of samples were all dominated by
homogeneous surface mono-layer adsorption. In terms of Langmuir saturated adsorption (gn,) and adsorption affinity, the three
samples followed a decreasing order of Mt-HFO > Mt-Goe > montmorillonite. The pseudo-second-order kinetic model could be
used to well fit Pi and IHP kinetic adsorption processes of the three samples, with adsorption rate constant following an order of
Mt-HFO > Mt-Goe > montmorillonite. Compared to Pi, IHP was significantly lower in adsorption kinetic rate constant on the
three samples, but significantly higher in gn., and particularly low in adsorption rate on Mt-HFO, but much higher in gpay.

Conclusion Compared to montmorillonite, Mt-Goe and Mt-HFO are both lower in Pi and IHP adsorption rate, but higher in
adsorption capacity. Among the two complexes, Mt-HFO is lower in Pi and IHP adsorption rate, but higher in adsorption capacity.
All the three types of samples, montmorillonite, Mt-Goe and Mt-HFO, are lower in IHP adsorption rate than in Pi one, but much
higher in IHP adsorption capacity than in Pi one.

Key words Montmorillonite-iron oxides complex; Surface properties; Adsorption; Phosphate; Myo-inositol

hexakisphosphate

(REHE: HRMA)

http: //pedologica. issas. ac. cn



