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Table 1 The results of adsorption experiment of Al on Na—montmorillonite at 293.15K

i fhpH=2 Yk pH=3 ¥ ¥kpH=4
Initial Initial Initial
No. Co g I'n pAl+ I Iu pAl+ & In pAl+
Equilibrium Equilibrium Equilibrium

(mg/L) pH (mg/g)  3pOH pH (mg/g) 3pOH pH (mg/g) 3pOH

0 0.0 2.14 — 40.8 6.95 - — 9.73 — —

1 10.0 2,13 1.88 40.3 574 2.00 30.5 6.83 2.00 —

2 20.0 2.13 3.48 39.6 5.18 3.70 30.7 5.82 4.00 —
3 40.0 2.13 4.50 38.8 417 7.36 334 4.70 7.84 324
4 60.0 2.13 5.00 38.5 4.19 8.00 32.6 428 9.74 32.5
5 80.0 2.12 5.20 383 4.11 8.40 325 4.12 10.2 326
6 100.0 2.12 6.00 38.2 4.05 8.00 325 4.08 10.2 32.5
7 120.0 2.09 6.00 38.1 399 8.60 32.6 4.05 10.2 324
8 140.0 2.09 5.50 38.1 4.00 8.40 324 4.03 10.2 324
9 170.0 — — — 398 8.00 324 4.00 10.7 324

10 200.0 2.09 7.00 37.9 3.96 8.60 34.5 3.90 1.0 32.6
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Table 2 The results of adsorption experiment of Al on Na—montmorillonite at 308.15K

i pH=2 ¥l fhpH=3 ¥ fpH=4
Initial Initial Initial
No. G -1 Tu pAl+ RE T pAl+ R i I'n pAl+
Equilibrium Equilibrium Equilibrium
(mg/L) pH (mg/g)  3pOH .pH (mg/g) 3pOH pH (mg/g) 3pOH
0 0.0 223 — — 6.99 - — 8.98 — —
1 10.0 2.22 1.84 40.6° 5.81 2.00 — 6.83 2.00 —
2 20.0 2.22 3.34 40.1 5.15 384 32.0 5.79 398 —
3 40.0 222 4.46 39.5 4.19 7.28 334 4.62 7.74 325
4 60.0 2.21 4.02 38.8 3.99 8.44 326 4.16 9.64 329
5 80.0 2.18 436 384 3.88 8.40 32.5 4.08 10.1 32.7
6 100.0 . 2.17 5.60 38.3 3.81 8.48 326 4.00 9.80 327
7 120.0 2.16 5.40 383 3.80 8.36 325 3.96 9.35 327
8 140.0 2.17 5.80 38.1 3.82 8.00 324 — — —
9 170.0 2.18 5.60 38.1 3.80 8.30 324 393 10.7 326
10 200.0 2.18 5.40 38.0 3.80 8.50 325 393 10.6 325

#£3 32315KF, AIENa-BUB+ ER AT MGAP SR EE, pH{A K W 6 3 (O £ 0.125¢; #i: 25mL)
Table 3 The results of adsorption experiment of Al on Na—montmorillonite at 323.15K

¥ #6 pH=2 P14 pH=3 ¥ ffipH=4
Initial Initial Initial
No. Go K. I'n pAl+ R I'n pAl+ R I pAl+
Equilibtium Equilibrium Equilibrium

(mg/L) pH (mg/g) 3pOH pH (mg/g) 3pOH pH (mg/g) 3pOH
0 0.0 224 — 40.1 7.26 — — 8.66 — —
1 10.0 2.20 1.78 39.8 5.87 2.00 30.5 6.93 2.00 —
2 20.0 2.19 329 393 4.69 398 333 5.88 4.00 —
3 40.0 2.18 4.30 38.6 397 7.39 340 421 7.84 339
4 60.0 2.19 5.00 38.3 373 8.40 340 3.84 10.1 339
5 80.0 2.15 5.28 38.2 3.64 9.30 34.0 3.73 10.7 338
6 100.0 2.15 5.12 38.1 3.57 9.20 34.0 3.67 10.3 337
7 120.0 2.15 572 38.0 3.62 8.75 33.7 3.66 10.0 33.6
8 140.0 2.14 6.00 379 3.66 10.0 33.5 3.65 — —
9 170.0 2.15 6.24 37.8 3.74 8.60 335 3.68 10.5 333
10 200.0 2.15 6.50 377 3.60 9.10 334 3.70 11.0 332
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%4 338.15KF, AIZENa-JEf + _E R B AY R OGA iR BE, pHE B 0B B I Ck5 1. 0.125g; #: 25mL)
Table 4 The results of adsorption experiment of Al on Na—montmorillonite at 338.15K

¥ fhpH=2 ¥4k pH=3 ¥ % pH=4
Initial Initial Initial
No. GCo 85 I'n pAl+ 5 I'n pAl+ R I'n pAl+
Equilibrium Equilibrium Equilibrium
(mg/L) pH (mg/g)  3pOH pH  (mg/g) 3pOH pH (mg/g) 3pOH
0 0.0 224 - 40.1 7.76 - — 9.50 - —
1 10.0 2.24 1.77 39.7 6.99 2.00 — 7.55 2.00 —
2 20.0 221 3.26 39.3 4.53 3.98 32.8 6.05 4.00 -
3 40.0 2.19 4.64 38.6 3.79 7.50 347 4.05 7.67 34.1
4 60.0 2.19 5.66 383 344 9.12 349 3.55 10.30 348
5 80.0 2.18 520 38.2 3.31 9.66 35.0 3.40 11.20 339
6 100.0 2,15 5.28 38.2 3.31 9.32 34.8 3.39 10.96 34.6
7 120.0 2,12 5.36 38.1 3.25 9.64 34.8 3.31 11.40 347
8 140.0 2.13 5.34 38.0 322 9.60 34.8 3.29 11.43 34.6
9 170.0 2.13 5.00 37.9 3.23 9.60 34.7 3.30 11.64 345
10 200.0 2.14 5.00 37.8 3.24 9.30 34.5 3.33 11.65 343

A Al Langmuir B # R, LS EMEMRM & H (W% 5).
£RS AEARE L A MRFME FHRT™M (mmol/g)

Table 5 Saturated adsorption amount of aluminum on Na—montmorilonite

K pH2.00 pH3.00 pH4.00
293.15 0.22 0.30 0.38
308.15 0.19 0.31 0.39
323.15 0.22 0.33 0.40
338.15 0.20 0.35 0.43

HTFHERDEFRERM IREREEETHET AP']E [OH PR A HZ M
(pAl + 3pOH), H{E%| T & 1—4 . AI(OH),JligA LEHAEMLE H pK, =31.5H
KEAH FHpk, = 34.0™), BAMFERERHL (293.15K.pH=3W 1 SH2 5 # &
323.15K.pH = 3 8 1 S# )5, H'EHRME T pAl + 3pOH H{EE K T LEE Al(OH) B
pK,,; Bt pAl + 3pOH < 31.5 W& 6L, HIEB P EWERME, £ 10 MIBER, BRKT
AP BB ULR T2 WEMNE (0, 3 —4 0.01M AP * BB BOR R, FF I8 2 B Al(OH) ,Tii%
B pH = 4, MR E SN BB T AIEE <53 x 107°M"Y), FIUAEALRS, BELE
¥ AL(OH) Ui m. M pAl + 3pOH MEUEE, B ¥4k pH = 2 &A444h, pAl + 3pOH KA
#ANFKEBAW pK,,(34.0), BAKBANE BT ESKRFMKPNE, £LL8H KM
MERBIAAREBERKER. TUALRPREAFLEMD T, BRI B EDT
J3F S i 1 Y B B
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BREHN AP (B AIH0)."). BB+ H WHFETRBA LN TE.
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BEIRM)E, R pHETMEFERERHEE THRE H MG
Friffe H* B8, HERIT R 6 1.

Fo MMEpHAIMAm, EBAMBEMERRPN H REMNSRIE 4N H B (mmol / g)

Table 6 H* concentration and H* amount consumed by clay (mmol / g) at initial pH3 and pH4

respectively when the adsorption reached maximum

BE
Temperature pH=3 ) pH=4
K [H'l.x 10 mmolH' /g [H'l.x10* mmolH" /g
293.15 1.01 0.180 1.00 0.00
303.15 1.58 0.168 1.26 —0.0052
323.15 2.19 0.156 224 -0.025
338.15 575 0.085 5.01 -0.080

46 pH = 3 B, KRR MRS, P4 pHERE T Y185 pH A&, UL R BHR B2 #4753
By, RULE FEABRBRTHOH 5K, ¥ pH = 4 f1293.15K i, BB 5 /5 Z M
tE.BREH ZERE, RE=ZNMRET, XN LWL H B 0E, BIAERFR T
MRS ES, FEERKE H HABE. 52, REHR #4780 F o, EERR T
OH , XrlRERBENBM TREM ALY B4 T #—£M/KMBTE.

23 BMBAKE

BT REEM LREM AP H—H KR, MK LETE S T4 OH , ATiBHK
H*BABR . REATERRRN:

XA e + YH,O = ALOHO™P* o+ yH! (C))
B Al KRB LB E 2, A ALOH RS, H' VHTREKBHAABRRTFHEHE
FE,ETREKAN OH &,

AP TE Na-B B ERM RS, LS EBEFEL (U NERRT H HWEBRTR) ¥

g, B NUERL

H' =H’' +Hg +H' - H (5)
RGP H ARG ERHEEP SR H HFEGR6): H WA L mEEM H s H A
FRNETHETFHRESRE SEOEE FRECSOKE;H RH TR LRE N
AP * S — 25 KR X VWP HY I Tl Ho ks 0 % (B ) L iRERH A H* .
pH = 3 F1 4, °] LA R iX B4R A B, 5% A 1= 3¢ 1 - 9 P B W% B 7 A5 36F 8 W B 9 48 A
G B H =0, AT KMBMBH TR L REKN OH W HRMET, .. (mmol/ g) A1
BT XEHAR CEC R4, B
OH =H' =3I, ~ CEC (6)
K@) H, T, AP KRB HE, mmol/ g; CECHM LM HBE FXHAR, X
76.4mmolNa*/ g, & NREKEHE o 7.
a=O0H"/ (3AL*) (7)
KM, AL ARKTH EIREEHWER, U mmol/ g ®Rx. BIXG6), (NItEpH=3M
4B REHRM OH MEREABES TXR7+. pH=3 M4, GRATIEBT AN, TRUAR
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K L v R B AT 28, W K = 0, B (5) A ARUK AR TR L R B HY, AR
WITF R 7 H.

£7 pH=3. 4T RERM OH (mmol / g) MFRE KM B
Table 7 The OH™ bound (mmol / g) and degree of hydrolysis on the clay surface at pH =3 and 4

BE
Temperature pH=3.00 pH=4.00
K OH « Ha OH b H
293.15 0.148 0.162 0.328 0.370 0.326 0.370
308.15 0.170 0.182 0.340 0.403 0.345 0.398
323.15 0.236 0.236 0.396 0.414 0.117 0.389
338.15 0.292 0.276 0.377 0.526 0.136 0.446

aE T o

10.

1L
12.

KRBT HREAHOH &, mmol/g; bl %KM H L EF, mmol/g.
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STUDIES ON ADSORPTION OF ALUMINUM ON
Na-MONTMORILLONITE

Pan Jing-jun Yang Guan-ying Han Bu—=xing Yan Hai—ke
(Institute of Chemistry, Academia Sinica, Beijing 100080)

Summary

Adsorption reactions of aluminum on Na—montmorillonite have been studied in the
temperature range of 293.15K-338.15K, and at inittal pH of Al solution of 2, 3, 4,
respectively. The effects of pH and temperature on the adsorption isotherm are
discussed on the basis of experimental results. H* adsorption on the clay edges, OH~
adsorption and the degree of hydrolysis of AIP’* adsorbed on the clay surface are
estimated. The adsorption mechanism of trivalent ions with clay is also discussed.

Key words Aluminum, Montmorillonite, Adsorption, Surface hydrolysis



