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Adsorption Ability to Ammonia Nitrogen of Natural Zeolite
Modified by the Different Valence State Cationic Salt
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Abstract: Natural clinoptilolite were modified by five different valence state cationic salts. The differ-
ences of adsorption ability to ammonia nitrogen were studied with particle morphology, channel character-
istic, cation exchange capacity and adsorption ability to ammonia nitrogen taken as evaluation indexes.
EDS test revealed that the metal cation content corresponding to five kinds of modified salts in the clinopti-
lolite will increase with K increasing most in KCl modified clinoptilolite. The results of specific surface
area and pore size distribution test indicated that the specific surface area of KCl modified clinoptilolite de-
creased least, whereas AICIl; modified zeolite dropped most. The mesoporous volume of NaCl and KCI

modified clinoptilolite increased most, but macroporous volume reduced most. However the clinoptilolite
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modified by MgCl, and CaCl, showed little change. Cation-exchange capacity order of the modified zeolite
was NaCl>AICl; >CaCl, >MgCl, >KCI. The ability of clinoptilolite for removing ammonia nitrogen was

found to be positive correlation with cation-exchange capacity, but there was a big difference in the cation-

exchange capacity of salt modified zeolite with the same valence. The results indicated that the cation va-

lence was not positive correlation with cation-exchange capacity and ammonia nitrogen removing ability.
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WA —Fh o A 8 2 W KRR B RR ik Y
PR} AR EE AL A R R R Rz
S 7K Ab BRAGIR. AR B A T BB B A2 Hl T AR 1
P58 S5 0 52 ) o £ 3 43 AT R X ) HOAE BN % 38 L AL
BRI Z. R 1 5 B K b 2 A S TS g
YIWIRE J1 . B AT H 0 A Ot TR Rt i
b QN A N S G N e e B T TR
P i 2

ER U X B v ik Ay A 2 2R B g 0 0 T At ek
P B RAMNF Z 058 X ST T R AW
58, Huo S5 R EL, Wb A 4 2% 19 NaCl 2ttt 2 h
J& s T4 0. 4% FeClL gtk 1 h W52 A 00k J5 1 ik £
£ 200 °C FAEHE 1 h, AR KBRE A K 98, 46% ,
R Y W BT ok A /2 Elovich W B 36 J) % 07 B £F
4 Langmuir W B 45 R A8 AL, 7T 4% 55 260 i o 4%
Boh 5. 66% B9 NaCl Bk 41 B, B L BR RN
TT.A6 % IR W A 32 17 24. 17 % 5 [R) B &% B 46 ok
PRI Bk A R TR P AR G Rt R PRI EE 500 C L%
5% 0.5 ho & A B L PRF 0] DLk F] 84. 87%.

R ) R SO T T 3 AR AE R — R X i
A PR A T T I B R A 1 L el ) ik A k)
S0 W BREARRAIE o R T B AL B L AEE X F AN TR A
A5 BH B R R B A %) 22 S R A SR B 9 R UL AR
. A SCHREE T 5 FhACE H L BH B 0 A T A 3 X
WA AT, 8T 5 R e A A L fLE
FEAE L BH B 5 4 75 o 20 A W% [ g 0 i ), 94
M [) 40 B A 2 R E AR £k % s 7 22 S0 B R 0 1 5
e A% 2 o B 5 BGR X - 3h e vE AR 4 @ ) ) A PR B
MREA — 2 8 X.

1 REHBEFE

1.1 HXEBEMFEHE

BEBCPH B 1 o R [ S 59 ER (NaCl, MgCl, ,
CaCl, ,KCl, AICLy) 43 51| e il ¥ B & 3. 0 mol/L 11
W 200 mL FHETEH . MA 6 g Wb A7, A 2R
PR35 R #4680, 4 200 r/min, 25 C &4 TR 12
hy i 0. 45 pm 38 B8 23 98 O FH Z8 18K o sk b A 2= 08

Tk P AR T 1 B R O A IR 2 AF AT
FE RS TG RE SR TIR A
1.2 X RRMEFE

Bl 6 mg/L 1Y% A K FE 200 mL T 250 mL
HETEIE S 43 A 0.4 g K AR ok A1 sk A1, ik
A ARG 8 A L AE 25 °C L 200 r/min Z50F R
P4 ho M 0,45 pm U8 B L U O 38 5 9 (G4 6O
20 3 T A VR R SR R 0 S B S T A 4
KRR R SE I 5 P T A A SR Y R
— =4

K H A JSM-6510A B 4 4 v 485 01 8% ok P
WA TS TR SR AR Ll 3k EDS 6818 4347 el Pk Wb £ 1k
LR T AL SR ICP-OES 8 ek 14 3% 18 v
REFUEE R4 B V-Sorb 4800P Z WL [t 43 #r
AN BP0 A bl 2 T AR S FLAR SRR AR R AT 43 A il

2 #ZR5iTiR

2.1 AEMNSAEFHRBCERJEEHAR SEM ik
5 MR R et ah A i TE SR AR fR I 1 iR, H
Pl 1 AT AN [R) R e o A T 3 AR i A B B A A 25 5
R85 s BN [ AR 3 1 v AR S5 0 L R34 T ok A R
A/NFLIAECR. KRR AT NaCl et 41 FLIE 3 28 4%
P T TURR R B 5 1 A % 10 AR A5 L AA K
FLZ5 R4 5 B S, 45 A S A A R R B S fLIE AL
2 1RO ZR BRI L IR A PRI AS S 34 5 i 3 4
Bt R AE 1 1 = SR X 5 Katal 25  pRg %
(RBIF 5% 45 R A — 50, 9 %o 0 R0 I B L DA S 158
ek 3 HANE 7 B9VE I He e i . [l s 2 AN [ 47
BIHE TS . WA B S AR 5 B B I M 2
KRR M5 FHES TR A 2 5.
2.2 AEMNSAEFERRBUEX %A BB RS T
1 RSP RIS W A B EDS T 43 AR DR 2
Fe 36 2 JyR ] ICP-OES 32 A [ 3 Bh 1k 5 7% 53 78
VST R R U B 25 R RO [ BH B A S
RO I B A Ak 2 B o kR R R B R AR A,
HXWmEEME TSI & TR &2
JUF A8 KCL gl M i A v 9 81 00 R T 43 5 i



5 6 0]

R S5 ) 45 < A ) A0 285 R B 7 e o e ol o W PR R SR RE D 22 145

1.39% 3 m % 3. 33% . 48 4k 2 ¥ & K. NaCl gl 4
JE S HCR M I it i £, /Bl 0. 86%
B E 1. 72%. MgCl, , CaCl, . AICI, 2 1 Ji5 %5 i BH
BT S Ay B I mn T 0. 412, 0. 52% Al
0.38%.Ca*" ,Mg*" fl A" St KT, Nat [ &
A 755 . P K SR A1 Na 5 oleve ok 47 . B Mg ot

WO OSTm Mg 5DOKK

() RIKBA

ENT=20000
—

Signai A = SE1 Date 23Nov2012 R
WO = 8.5 mm Mag= S00KX PholoNo. =6 Time 85242

() KCI gt

Signal A = SE1 Date 23 Nov 2012
Mag® BOOKX PhotoNo.®20  Time 9:6160

(e) CaCly i

EHT=20001V
WD = 90mm

BN A B TE GRS TH . Na. K i85 &
.1 Ca,Mg #1 Al Eht it , Na, K TR E & T
e /N 0 5l 3 R L T
AP EEMEFEAEE TRl ER. X5 ICP-
OES i 2% R —3%.

ENT=2000kV Date 23Nov 2012 [N
WO = 88 mm Mag® S00KX PholoNo. =18  Tewe 94032

(d> MgCl, it

EHT = 2000k Signal A = SE1 Oste 23 Now 2012 nm'
WO= §0mm  Magr BOOKX PholoNo.s 12  Time 92800
(H) AlICL; gt

A1 #HzEMdk s SEMECX5000)

Fig. 1

ICP-OES X &5 SR vl DLE 5 Fhh ol vk J5 %
WA ALSIJCER K. Na TR Nk £, Ca
TLERMA —EREM I, Mg i B2 InEE L. x5
EDS 45 e — 8. Mg JER BN 8 T M A1
FALTE 2 B3 W0 B8 e e 0 1 R
Mg®* 2:4%2(0. 78 A)H K™ (1.33 A),Na® (0.95 A)
FICa® (1,05 A) 8B/, ik A b £ 9L 38 3 S 75
Y LRl O = R vale /8 S 7 N I R S T = N g
PR Mg o0 R & & AR BN S U W B )

SEM pattern of the clinoptilolite modified by salts
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Tab.1 Main elements content of zeolite modified by different salts

g x =
B 257 : LRE S gi R R
O Si Al Ca K Na Mg JiF JiF Lk
KR A 67.12 23.50 5.78 0.83 1.39 0. 86 0.52 100 4.07 2. 86
NaCl 66.67 23.89 5.71 0.53 0.93 1.72 0.55 100 4.18 2.79
KCl 66. 47 23.35 5.85 0.41 3.33 0.19 0. 40 100 3.99 2.85
MgCl, 67.10 23.30 5.93 0.71 1. 36 0.67 0.93 100 3.93 2.88
CaCl, 66. 86 23.72 5.88 1. 35 1.11 0.63 0. 45 100 4.03 2.82
AlCl; 67.20 23.59 6.16 0.75 1.20 0.63 0.47 100 3.83 2.85
R2 ARHBUMEEHRBERRPETHRE
Tab. 2 The residual ions concentration in solution of different salts modified zeolite by ICP-OES
¥ . —1
A2 A g 1 1 ‘

K+ Ca?+ Mg?" A+ Sit+

NaCl 1 340.76 118. 56 13.35 0. 00 5.09

MgCl, 571. 46 33. 37 733.31 - 0. 00 0. 00

CaCl, 436. 32 - 402. 42 20. 20 0. 00 0. 00

KCl - 191. 66 1939.75 18. 00 0. 00 0. 00

ALCI; 584.12 22.02 126.18 3.12 — 0. 00
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of modified zeolites by different salts
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