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HEE.  # Lo FHL, WmEHEA, &Rt M JERETEEN
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{H A SRR s T 88 CEBEIL AR ) (AT RS Y. MR R E AR, e
W ACERER, T i R B AR AR AR ML T STy ST BRYEFFIE.

ACCHFHE T e A1 (kaolinite, fTFR Kt), SREEG (lizardite, Mi#R Lt)(L1 B34 121 &) ot
%54 (pyrophyliite, fRi#% Pt), B4 (tale, MHF Te)(kh £ 21 &) FEOFATRERAE T D
AMAEWEE LR AL A MR A REAT LR, RA T HEBRE D BT 454K (Lewis
) B K T R

1 =&y
1.1 3ciRatE
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Table 1 Name, colors and pK, of the weak organic bases used in this paper

Chemical name Color pK. Abbreviation
acidic basic

4J_dimeth}r1aminnaznhr:n:sc:nc-?—curhux}]ic acid ~ yellow red 5.0 MR
4-phenylazo-1-naphthylamine yellow purple 2.0 NR

N, N-dimethyl-4-(phenylazo)-benzenamine yellow red i3 BY
2-methyl-4-[{ Z-methylphenyl }-aza]benzenamine vellow red 2.0 AAT
4-phenylazodiphenylamine yellow purple 1.5 FADFA

12 W

MR B ke B o PR A SR ML A, E ORI R b B, S s S A T TR —
LS R (KA. SO oA Bk B S . T e 3 12 e R P AT DL
FELA U-3500 U H 37 8 8150 A Fe e BE i . TR BRI L b A it 5 A R A i 2 e,
BRI B A e, A T TR AT R AR ZoCl3/2H,0
(10%) . CH3COOK (20%) . K2CO-2H,0 (43%) ., Mg{CH;CO0);-dH,0 (65%) . (NH4)2504
(81%) . NH4H,PO, (93%), CaS0,4-2H,0 (98%) , H,0 (100%)(3E SN E 4320 4 F i i
BB AT ). K LR AL 105 Chudh 16 AN, MR P.Os TS EER. BRAVM
FHEHEE 0% LBEAYH; L8R B TR LRSS, HeRS%BREs LR mmEieT-R4E (o
THFD) &, UM SFESESSE DL E, FRE 8 DE (SHEMEE 0% HEmsTE
ey RAE A RAR), A TREER.

2 BER5i1TE
2.1 WHFRE

At EEL (4'-dimethylaminoazobenzene-2-carboxylic acid, {815 MR) HRES
W7 TE 1. HAMAEIRERI BN Langmuir RIREFRE. & TV HRE S HIH
MMM, SRS ET AL EERRRE, FAMRE THRPMRELITE. BAFRE
BIEERAr R, R EE LR MO G 2, LR TR L B A R

W Bt R Y Langmuir B, REFHLEES T HRERES—0FEL EARE, MH
WE o T RE AR R WHER], S TAS SR TREMA . s b, FER AR Dy ER
HMERFCHER wes ERTLAHSTTHERA " R ESHE.

B AR E MR Py R MM e (6), EREESLREE, B2 0 HRYE
B (ARG, RIRETIE R e R mRRA L.
2.2 FHLEY pK. MEM TR

R B R A FE A (IR EERST) AR B B fUA Langmuic BREHELE, ol RTFHHLEE
PArFERRWERE. #6528 (7)) BT 090

POFPG AR T3 E R R T Lk A SR B I T3 20 iR ol . HPLBpsvemtia, o
KSR RRE. RY T o) DR () e EG T, FHlMaysrEas,
SRS RMEEMERA, FITRESEHHH RN () B Rm; b) L Rasmi
frdE T R AR, HHLBRA R, REN RNMRRRE. TOFRS A 2 (A A TR AR AE
hmERBRSHEREEMHMING X NFHEETmEEL REREREHEY.
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Fig.l1 Adsorption isotherms of methyl red{MR) from benzene solutions by Na® saturated
kaolinit{ Kt), lizardite(Lt), pyrophyllite(Pt) and talc(Tc)

® 2 AN T HHFLWORATNE
Table 2 Adsorption maxima® of weak organic bases on Na-saturated minerals

in benzene solutions

Mineral 55A° Adsorption maxima({mmol-kg ™"}

T MR NR DY  AAT — PADPA
Pyrophyllite .0k . 4.7 2.7 2.0 1.4 0.9
Talc 2.2 1.6 0.4 " * %
Kaolinite 8.2 7.8 136 T.2 fi.h 3.8
Lizardite 20.3 34.9 14.6 8.4 4.3 3.7

ad Calculated by the Langmuir eguation, b) Specific surface area, ) Adsorption was not

detectable, but color change observed,

2.3 ETRIADTRE 0 A R0

SRR E - SREAE, - RRE SRR R L, RN
SRS DR, G AR I B 2 (A AR LA A, R A ] R TR R
) 2 (A AR ELAE

m#F 3w, B TeE# HidmdpFETAELE (N, N-dinethyl-4-( phenylazo)-
benzenamine, ¥R BY) §1 BEE 235 A7 5 2B B Sf 52 T5 0 A 2% MR B RE T 2238,

A L FE A AT B F R, A MEvRR, B - AEE RN AT hRRE
HFm. JoRE ERCAEA, B EATHUMRE PN L Aem, TR T R,
& 3 B, fER ERIEEAS (FHE) —E MR F h TRSECHEA CsbmaAll, T
HUB I PR AR ORI H G A 36 3 e £ TR B o 0 .
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Table 3 Adsorption maxima® of butter yellow(BY) and methyl red{MR) by pyrophyllite( P1) and
kaolinite( Kt) as affected by solvent polarity

Systems Adsorption maxima Solubility®

{adsorbent-adsorbate-solvent) {mmolkg™") {mmoldm™*}
T Pt-BY-benzene 20 T67.3
Pt-BY-n-hexane 15 21.6
Kt-BY-benzene 7.2 T57.3
Kt-BY-n-hexane 20.4 21.6
Pt-MR-benzene 4.7 22.8
Pt-MB-carbon disulfide 5.2 4.8
Kt-MR-benzene 278 22.8
Kit-MR-carbon dizulfide 79 1.8

a: Calculated by the Langmuir equation.
b: By measuring the concentration of organic bases in saturated solutions using spectrophotometry

H SN MM EERE, BRES A EESRM. FEORM I
EMIEGHLEGR. EXTEAN « BT EREBR « ROk M fimEi Bl N EFERE TS
RERRILFUTAY OH AEMY T LA F A s (2, ER, XS EMEss Lt Ema
drEELL, AT SEOS AR B RHE SR T RS R s G TTPRERE R
Lewis 8 (P4 H S F PRy AL A AR, SRR, Yol ERSEmeh, Lo 8 L P06
ATHL.

S e i MR R TR, (e bk e T B E O BB TR A G
i
2.4 BN L5REOHEEDEEER
2.4.1 AFHR YRR B TR0 2 W O 3 B A9 B

A B P R TR TEE T AL G B A PR A B AR B (5 Langmoir
W) RTE 2 AETR, SRAHESRERS AR AL, HREMNKST
R, HmES FEERNMAMRE. HMTHELTE, B AT f HT LR, Nat,
Ca®t | Mg™ MM HEMG FILRARERILFRELER. 78 AP A H SRS &G FA0 5 R
N [ TS M. MBI E A 1mol L ALCL # 0.01lmol- L HC 3EWAY pH £
A 2.0-27, BB EE &S T O[T Bronsted Bfir BIET, (Si-OH)+H* —(Si OH,)*:
(Al OHy®*OHO*-)+H* —(Al-OHJ*F OHJ®* )1,

2.4.2 HIFHIR EE 0 7% AR 07 80 AR A e

A [ F R B S R 0 98 U7 0 A e R R0 o O B (R BT R SRR MR A O 2 102
mmol-dm™?) jRF# 4. FEHHEE Faol KSR REBR TR 4. AELEEEHETY
F) 3% L P10 B Ik AT LA R SR R B T (BRSO B ) TR, (HBR/A O 2R B R
a) A AEMIEET (10% M 20%) SRR 0% 0 ik, "MYtEmsm $HRa
e T AR RS T B T R P Ay A o T DL (EA R S 0% it B S AR (MR S
BIFFE i@ R, ™ il & KRR RE 0% ), A et S i 5 s R s B R A 1o, (HRe gk
A b) MEITIREE 03% LA ERE, SO MRTRRERS N 40.5~+4.00 HEREE Tk
MARRER pK, 2 +3.0 AP N MR, FRREHY 0. o) MERAKRGH, i H0
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Fig.2 Adsorption maxima at monolayer coverage fo BY (butter yellow) in benzene
solutions by montmorillonite (Mt) and kaolinite (Kt) as related to the electronegativity

(Pauling) of the exchangeable cation

# 4 FEEMEETHDEEGHRKRGHq EPERNHREM

Table 4 Adsorption of BY® and water" on Na-saturated kaolinite {Kt) and montmorillonite (Mt)

under different relative humudities (RH%)

Adsorbent Adsorbate RH%
] n 20 43 [TH] 51 93 k] 104
Kt BY 14 3.1 3.3 2.5 1.8 1.5 0.8 0.01
Water ] 11.6 16.8 19.2 0.9 36.3 .2 T9.4
Mt BY 1.0 1.2 1.2 0.7 0.2 004 [i] 1] 1}
Water 1] 0.8 452 108.7 226.8 249.7 3313.0 412.3 —

a: mmalkg ™' br gy

o iR RO, Med ot RS L —, B GER a8 ERRE.
B,  SrESEicd T Ee e SR, Eh iR LS MR AR SEN SRR, Atk

T
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Adsorption of Weak Organic Bases on 1:1 and 2:1 Type Layer Silicates
without Layer Charge from Non-polar Organic Solvents

Wu Deyi
{Southwest Agricultural University, Chongging 630716)

Abstiraet Equilibrium adsorption of five substituted azobenzenes with pK,=1.5-5.0 from non-
polar organic solvents on 1:1 and 2:1 type layer silicates without layer charge (kaolinite, lizardite,
pyrophyllite, and tale) was studied. It was shown that the shape of cach adsorption isotherm
belongs to L type, and, the color of the substituted azobenzene molecules adsorbed changed from
basic type (yellowish) to acidic type (reddish or purplish). The higher the basicity (pK,) of the
substituted azobenzene, the greater the adsorptive capacity. Moreover, the weak organic bases
were more strongly adsorbed from n-bexane and carbon disulfide solutions than from benzene
solution. From these facts, it was concluded that the adsorption mechanism of the weak organic
bases on the minerals without layer charge is an acid-base interaction. It was also shown that the
amount of acid sites of kaolinite saturated with Na, Ca, and Mg iz almost identical, while that
of montmorillonite shows strong dependence on exchangeable cation species. The decrease of the
amount of acid sites due to the increase of RH also has quite different pattern for the mincrals.
These indicate that the origin of the acidity on kaolinite can not attributed to the hydrolysis of

water molecules around exchangeable cations, as in the case of montmeoerillonite,

Keywords: Clay mineral, Organic base, Adsorption, Surface acidity, Acid sites, Non-polar

organic solvent
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