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S, RGEHLEET MZ BN W pH (AL
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1.1 SEIedrl

FALEE . w s . SALER . FALE: S bra, il
AL 2 R A PR A\ R O (PVA) | kIR A
BA: ST al, A SR A AR A BR S |l S AR
SyATal, 2 L 2R R A R A A . LA FK
VR S5 FH K, BBE40L 7K SR PS84k B T 1 T Al o 52
6 B FH R AR A ki A A 200 H (75 pm, R TR, W4 H i
A BRI R A BR A )

1.2 MRf&

FREL— 2 i i R AR B A, DL 10 20 Y R L
(g/mL) fin A B%7E 1 mol/L % NaCl ¥ ¥ i) 4 JE i
F 25 °C, 180 v/min Y EIR R 45 TR 12 he Bl
I LW, B 258 AR ik A AT 2 R R, B

F 70 °C (TR TR HET 12 h, BEJS BFEE 2 200 H
Ko FRRIET 300 C B IRp B 2 h, R EIRIAS
PR . BCHB RO 10% B PVA R, T 85 C
IRE A, TSR R P A SRR =B
F 17« 1R IR A, A ZE LR ECHI 1) PVA %
WL A) . S ST R LU SRS R 5 mm
HRURL, T 70 °C BT ERFE P HET 12 he FJS T 200 C
g Bebs 2 h, YR A1 RIS MZ,
1.3 #MRERAE
ORI S0 R 93 4 H - 10 3045 (SEM, H AR
Hitachi 23 ], S-3400N %1 ) ¥ 17 M55 4 45 #4) R
X B AT 8 (XRD, H A< Rigaku /A 7], SmartLab %)
HEAT 43 BT 5 JC 2 4 R FH g 1% {X (EDS, 3 [ EDAX
/], Falion 60S ) #4702 5 b2 H fig R A8
21 4h % 3% A% (FT-IR, 3 [® Thermo Scientific 23 ],
Nicolet 6700 %) #4700 2 ; tb R E AL, FLAFIFLAR S5
A R F 4 A ol b 3w AU AL B M A (BET, € [H
Micromeritics 2\ ], TriStar IT 3020 %) $E47 %E .
1.4 IEWHE
141 #AERAMER  PFCH— ek E R NH, N
W 100 mL, FFR B — 22 BT & 1) MZ, H 0.1 mol/L
A4 HC1 5 NaOH #4747 pH {H. B/ T 25 °C. 150 r/min
HITE IR IR 2 P Y 24 he PRSSHUE, W BB
2 0.45 pm JE R I8, NH, N ¥ 8 % FH 48 B ) 40
LTI E . RSN E 3 IREL, A4
SEIBOT- A 2 W R 2 30 19 LA S 36 351 H 0 5
5 A% 1 FiR .

1 AR RS A SL G I E R SRS A
Table 1 Experimental items and conditions of static adsorption
experiments

Experimental Dosage/ Initial p(Initial NH4*-N)/ Adsorption

project (gL pH (mg-L™") time/min
Dosage 1—20 7 2 720
Initial pH of the solution 5 3—11 2 720
Adsorption kinetic 5 7 2 10—720
Adsorption isotherm 5 7 2—100 720

142 5B THAEE  FHPIG RSN 2 mg/L
Y NH,-N %5 100 mL, J-5 5135 A K*. Ca*", Na'fll
Mg oy e A7 85, JL e B 6 B A i i Bl 2. 5.
10 mmol/L, W& MZ N 5 g/L, VI 4G pH {H
7, F25 °C. 150 r/min B 18 IR I% 5 45 0 SN 24 he
P RE, B FIERZ 0.45 um ML, NH, -
N R B2 R AN TG 3 6 BE I A il 2

143 BAFAEEE  FHEIVILGREEE R 2 mg/L
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) NH,-N % W, % MZ8m 21w, 7 25 C.
150 r/min A9 18 15 4% 3 4% SN 24 by 75 H 0 B 16 F0
Ja, % 2 100 mL ¥ B34 °4 1 mol/L ) NaOH F15%
TEANIR AR, BB T 25 °C. 150 r/min i 18 IR 47
G TR 4 WD AR . AR MZ A BT
KZWIHEYE, T 70 C %4 T T 12h )5, BIAT#EA
A B Sy R - T P S e R AT 5 UK
1.5 #HiELEAITE

1.5.1 X & Hon K
_(Gy=-C)
==
A, RVEBRRE, %; Co R 0] 5 it 2 W B
mg/L; C. AW BFFF- i st () Jo BV i, mg/Lo
152 FHrRMEHHENX:
Co—C)V
ge = G -CV ©)

m
A g WFHHR, mg/gs VR EWARL Ly m
W B B, g
153 RMAHAERE Lt RGBS, FTRH
AL o — G B 1R | o s ) AR R
P B
(1) 2 B ) 2
=q.(1-¢*") (3)
AT, g, h o I 200 W B megs ¢ g T B R D,
ming &y g 3h 1R R, min
(2) Y 3 ) 2

_ Qezkzt
7 Trgikn @
K, b WHEZ R B 1R %L, ¢/(mg-min) .
(c) UKL N4 TR

qtzkdt% +C (5)

R x 100% (1)

1
P, kB i, mef(gmint) ;¢
R 55 100 R R S B
154 AMFEEAEER BIHALRELE, PFrH
AR A A Langmuir #2581 H Freundlich # 7Y
(1) Langmuir 574,
_ quLCe

= qyK.C.) ©)
K, gu FEFIFTE, mg/g; K. & Langmuir T f
ERMERIE AL, L/mg o AR K MG, nITRE R
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1
Ry
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T, n R WO R, K 1%7 Freundlich W [} 45 i
BRI AL, (mg-g™') (L-mg™)» .
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2 HREHSMH

2.1 #RERIAE

2.1.1 SEM o #1 W Bt Ai /5 MZ By SEM 4n [ 1 fir
o WRBHT, T PVA MIZEE51EH, MZ 3R 18 2 IR
B 0% 1 TE A, 1 LA R R 4N A A2 B0 i 1 ok
P o= AR WAL, E— 2B AR E T MZ X NH,*-
N B B . W B 2 0 IS, MZ R DB S T %, 1L
Bk /D, &5 SRR B 4 SR A A R B e & A e )
B A 2% TR AT R B, FLIE 25K ki s, A
MidEsE T MZ X NH,*-N % ff aE

2.1.2 EDS #-#1 WBHHT G MZ ) EDS 25 R 4k 2
JIiR o G5, MZ 7E W BRI 1) B BT R IR K
AR AR, ¥R O Si A AL, 7 W B R T, MZ A
Na JCERF 5800 . A i, FARKI S N W, i
W BfE RV S5, MZ 1) Na JCER B 050 E R, RN

(a)
F1 WEHERG () FIMBRS (b)MZ fo 414 v 5 P
Fig. 1 MZ SEM images before adsorption (a) and after adsorption (b)

(b)
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Table 2 Primary elemental composition and corresponding mass fraction of MZ before and after adsorption
wl%
Adsorbent

Si (@) Al Ca Mg Na K Cl N

MZ before adsorption 40.46 31.48 8.97 1.02 0.93 3.28 2.67 2.20 0

MZ after adsorption 40.19 3231 8.77 1.09 0.88 0.81 2.51 0.61 1.72

JCR BB WA Y, BN TS 0 2 AR RN I o B
L2 B NH, N il i 55 722 gk MZ A 3500 B o

2.1.3 BET 541  RERWA . etk A f1 MZ i HE R
AL, FLAEMFLAR WL 3 i . 5 RR A A E, Bl
P A 0 EE 3R TR RRRN AL 25 330N, i3 LA S K,
X — AR AU 5 A el o FR AR T A R LA 4
¥, AR T 4R B S NH, T B 5, (A
i, 35 I ) AR AN 2 W8 A WA B NHL =N =22 /E
LI, AR TR AR AT, Zead it il s MZ 1 He
T FRAFL A B P BEAS, RIA P LR EOK, %4
Fafe it T8 A E AT . Rk, MZ X NH,-N
P14 W o ok R D S - A8 48 Ry 32 ) Ak 2 W BEEAE
(] BN EAG — 2 (0 P B R, B AR BE /N o

F3 KRG Bk G OR MZ /) BET 4551
Table 3 BET results of natural zeolite, modified zeolite and MZ

Specific surface Pore volume/ Pore size/
Adsorbent
area/(m>-g") (em*-g™) nm
Natural zeolite 31.1378 0.0530 6.8045
Modified zeolite 17.3421 0.0403 9.3018
Mz 9.7398 0.0270 16.5097

2.1.4 XRD 547 KR A . ootk 4 Fn i b A e
MZ () XRD 5 RN E 2 Frs o 4 Fiobs k) ) 48 41 5
544569 47 (JCPDS No.49-0925) Fl 4} % il £1 (JCPDS
No.80-0464) FHVC Bt b 5 2256l A7 — SO A i
HELTE 20 0 13.46°, 19.67°, 22.29°, 25.63°, 27.69°,
30.95°, 35.67°H1 48.40°4b, 5 4% Wk A — M AT T
HELAE 20 0 11.16°, 17.30°, 29.92°F1 31.93°%4k , 5
FARTEATH EL, Sk A A B RTJS MZ i 2SR 5
g ) A7 ‘BRI iR B 34 R % A BH (B AR Ak, X R Bk A 7
28 DT WO Ak AR R A R RN B A — R G o R
Jei, He SR G AL 2 A AR, E B LA R R S5
T MR,

2.1.5 FT-IR 947 KRR A . et b A A B A
J& MZ () FT-IR E3E AN 3 fros . KSR 6 A F e
WA G R i, R B 25 5% 7F
3633 cm ! Al 1641 em™ Ab WIS U4 73 551 U9 X F —OH
M4 IR S AN PR 3l . 7E 2923 em ' Ak B AG I

WU 051 XL T A FLIE N D A HL RS C —H 45
PR3, BP0 BT R, 3R I 2R SO A B 1Y
AR SRR, AE 1041 em™ ARSI T R T
Si—O0—Si Fll Si—O—Al FH4EIR), M7 468~794 cm'™!
X [a] P B 2 W 0 091 DXL T Si—O il AL —O RO 45 9% 3
A RS . W BF AT MZ 76 B 6 A1 4R 15 K AR
WA RN PR A A — B, R BER R
e M & AR BB AR 1R, B S MZ £ 1402 cm ™! b 31
TN B MO, X R B N—H &l iR B e AR,
FW MZ LR T NH,-NP2

A +—Mordenite
+—Clinoptilolite

W ﬁ
f \ LY .
W/ WJM U \J\“mwm

MZ before adsorption
\‘\A/J Modified zeolite
e ‘M

. & .
Wt s o % Natural zeolite
10 20 30 40 50 60 70 80

20/(°)

P2 RARB A otk R RIS MZ i) XRD &
Fig. 2 XRD patterns of natural zeolite, modified zeolite, and MZ
before and after adsorption

2.2 MZ Xt E AR s AR I E =

22,1 HAmEEFm  MZ BN X NH,-N L
R AN 4 FroR o 455 3R, MZ X} NH,'-N 1Y
LR ARBEROM A A3, 28 e R S T
PR, qEmEMN L gLz 5 /L,
MZ X} NH,-N B L BRFH 77.6% 5% 5 5 = 94.0%,
IR 4 SE 45 = MZ B, MZ X NH,-N & B R (1)
PETHIE AR . 5 R, 27 i MZ X NH,-N
PR 2 5 25 ok B 5 MIZ 5 B ) R o T AS DT BRI
MZ $ i (4 386 0 w2 T AL S5 I 18 W B e B Ry
FoAE, T TR0 K BRE . SR, o & 142
SRR TUAR, RN BRI 3 T R, R,
TXF NH, =N 23 BRGCRFIR BRI R0 255 7% 1k, &
$EMZ (4 INEN 5 g/l

222 ik A4k pHAE G %0 IE IR HA pH %t
MZ Wz Bff NH, N &R 1y 52 e an 18 5 fros . 45 R 3%
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¥4
MZ after adsorption
™ | 1«:2/ ﬁ A\V
MZ before adsorption
e e ey
Modified zeolite
T N
™ e N
Natural zeolite
>
/4
36§\;/N2923 L eat \ 79/4\y
1041~ 468

4000 3500 3000 2500 2000 1500 1000 500
Wave number/cm™
B3 RERU AT ot RIS MZ B9 FT-IR &
Fig.3 FT-IR patterns of natural zeolite, modified zeolite, and
MZ before and after adsorption

100 1 12.0
] —~
95t e X
© b
S 1.5 &0
g 907 £
£ ) E
z =—NH,-N removal rate| 3
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é, 80 \ =
—
z \ 05 3
75 ¢ ~. Z
—,
—
70 - : : ; 0
0 5 10 15 20

Dosage/(g-L™1)
Bl 4 MZ B0 NH,-N 0 Rk R 9 4 F 52 i
Fig. 4 Effect of MZ dosage on the adsorption effect of NH,"-N

B, b VS W) IR pHAE R 3 39 = 11 iy #2 v,
MZ X NH, =N f9 W B 2k S 52 B0 50 42 s )5 R AR )
e HAE pH =7 BFA B A, BEAT NH,-N ZBREN
94.0%, A AE KA Y 25 50 7 22 R R 8K
(pKa = 9.26) Ji#5: %W pH X T pKa i, W H Y
AR EZEDLNHIE AETE; %W pH KT pKa B,
T R A EE L NH, B RN, S R
PEBF, HR B 3 Hal R 2 0L NHE X A7E 7,
T HEA/NF NH, B2, H S 5 MZ 16 ) NH,'
W B2 . SRR, NH, 5 MZ 2 1 6 1 B fof 22 []
(1) 5 HL R AR A am, DR L B 25 1 U pHL Y BRI,
MZ %} NH,*-N K FBRFFEAT. BEE W pH H R 1M i
w2 M, HYS NH, Y 5 4 W BFE A 328 i s 55
MZ %F NH, N 22 BR 54 Ird m o 29 1 T2 A 1k 1
VR NH, A PR ) NH, 7 4R, BT NH, AN
H, ol U DA i B A 40V FH A o A, TR I
H IR pH B4R, MZ X NH, N EBR R BFFK .

223 R RN X MZ W NH, N 2L
WA 6(a) Fron o 45 R E 0, BE 5 W R v
HEAT, MZ XF NH,'-N [ 2 [ 28 50 18 i i J 184 5% i

=~ NH;-N removal rate_
Adsorption capacity

100

NH;-N removal rate/%
Adsorption capacity/(mg-g 1)

F5 G pH (A MZ B NH, N ZCR 1 5210
Fig.5 Influence of the initial pH of the solution on the
adsorption effect of MZ on NH,"-N

W, BT PR o T8RN ARG B B, VU &
AR B NH,-N WK B, [RIiF Mz 3% i B K nl
FH B R B A7 i, B R T  of  R BA a R R e R A T
NH,-Nif JE B AR, MZ L 19 W B 57 45 328 47 8% NH,™-N
o7, 25 PR A RS sl 2L, s o e Bl 2 DN . IR
Bif it P2 AE 720 min I BEA 3K 2747, I NH,-N £
FRFEN 94.1%.

W B} 3= R R P o — G RN o — ) 3 ) 2 A R U A 7
PG, ML RS E 0 5 UL IE 6(b) FI 4. AHLL T
WE— 2R B 2R e B ) AR 4 A R
v, R2 M 0.997, K it MZ W NH, N #5275 1] 1)
FHAE 2 5 J) 27 155 80 0 o R AT 1 388, 10 Wk~
W B & MZ X%F NH,'-N W BfE ook 72 79 22 P11 . EDS
AT, WM S MZ T Na oo E i 58w~
R (42 2), Al N G ZE PR Y, E B NH, 5 0645 42
T Na &R T B 28 . FT-IR 4307 & AT
B B9 MZ T 1402 cm™ 40 HY BT N—H 5 19 BRAE
W AT, 3 2 N, D) 8 A T i1 2 7 4 k2 T 1Y)
BG5S 87 S e LA BLEDIIE

HE— 20 2R FRUR N 3 BB AL AT 4G, G i
LRRNSE L 6(c) AL 5. 25K, MZ X NH,"-N
) IR S RT3 A TR B B TSR A P ) 40 6 T IO
ARG AR N B . TSR — BB, B TR 2
BER, MR s 78 /2, NH,'-N RE 8 PR W B 21 MZ Sk
A5 2 MZ AR A RS, NH, N [ MZ N #)
BEATHHL, §ROH R, MR TN K 6(c) HFIEL
PUA H LR MR 22 5 58 B B e H W% B 3 R 1) AR
b, 56— B BeR R K T58 B, RIS R
R 3K T UKL N 3 BGE %, NHL, N A MZ B
fLBREC 218 . AT, SlA hZh 2 B ik H oA B
o B, U B FOR BURL P 7 B[R] 4 ) MZ
FFF NH,*-N ()3 2,
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Fig. 6 (a) Effect of reaction time on adsorption of NH,"-N by MZ, (b) adsorption kinetics of MZ, and (c) fitting of intra-particle diffusion

model

F 4 MZ X NH-N R 8) ) 2 L5 28
Table 4 Fitting parameters of the MZ adsorption kinetics model

F 5 MZ X NH-N B0 N 3 BB RL L5 28
Table 5 Fitting parameters of MZ intra-particle diffusion model

for NH,*-N
Pseudo-first-order Pseudo-second-order
Adsorbent kinetic model kinetic model
e ky R e ky R

MZ 03549 0.0171 09769  0.3999 0.0210 0.9966

224 BMFREL  NH,-N YA K EXT MZ )
B NH, N 85 R an & 7(a) iR . S5 50K, bE
W4 NH,-N BT vk FE 4 &5, MZ % NH,-N [
B 2 20 ET o0, T 2 R ) R BRI A B, Y NH,-
N ) 4 Jo e 2 2 mg/L B9 fin %] 100 mg/L i+, MZ
X NH,*-NA W B M 0.38 mg/g #2555 5] 7.42 mg/g, 2
B R By 94.0% FEAR 2 38.0%. X —A8 L] 9 A F
BN BRI 4R NH,-N it ik B n] DA vk B2 22, AT
fE #E T MZ X NH,-N [ 0 B R, R e NH,-N
W B34 hn 2, SR, AE MZ B [ 2 i IE LR,
HC 3R T T 2 HE 0 A R B SRR A R, U
MZ %t NH, =N 1 2 5 Z8 i 36 9) i NH,"-N 51 5 ¥k FF
FR B TR A1

Langmuir F1 Freundlich %5 % 45 & 4% 5 fn 2 % 43
UL 7(b) M 6. S5 R KW, MZ X} NH,™-N #J 1
K} 5 4 4 Freundlich #5437 F MZ 2 I o8 W% B 47
SR AN 5] BYRE B, 5 MZ 6 NH, =N 0z B
FEONAEE TR AN 2 Z W . MZ AR B2 i A
KR . PVA Fh45 550 Rk AL R &2 45 i A B0k, SEM
W52 3] JFL 2 T PR A R AR L R R 2 )2 AN AL )
FLIRZH A, S 90 RE o A AR AR Bk m, X 5
Freundlich #BAH—3, Freundlich #AIrhi 1/n 24 0.39,
AbF 0.1~0.5 YEEI N, B MZ X% NH,*-N B9 B 25 5
AT,

MZ 6 ] IFE H, 1 Langmuir #5515 15 2] )
MZ % NH,*-N B 16 F B 124 8.4701 mg/g, MK T

for NH,*-N
Pseudo-first-order Pseudo-second-order
Adsorbent kinetic model kinetic model
Kai C Ry Kao G Ry’

Mz 0.0280 —0.0062 09612 0.0041 0.2699 0.8895

AR A BT RRAIG, X — 28 (b S iR e i i A
J& He AN 6 (H 17.34 m¥g [% & 9.74 mYg) o
55 R, 5 AR F AT A S 118 W A7 o5 3 L
PARORI, #E— 0 2 BORM AR, i A
5, MZ % NH,-N 89 R, 4b-F 0.09 & 0.83 Z [a], 7R
W MZ Xt NH,-N B2 52 517

MZ 55 HoAth NH,-N 1 B 44 1 i b A WL 3% 7.
K Z W IR AR R SRy A AR, LR B 25 R 5 AIG, AS ) 52
B o MZ AR Sy A 1 B 551 8 A3 850 25 B NH,'-N,
FURYET AR L 2 B %« X TSI TR R 25, 18 A
TR, PR B R I DL SR o
225 £ A5HBTHm FILHEF K. Na', Ca*fl
Mg XF MZ Wz ff NH,-N ZCR B2 an [l 8 i . 45
BRW, SHAE B T MZ W NH, N A9 3 #5722 A
PO A o b KR B AR e 3, Y KOVR
MO BE I E] 10 mmol/L i, MZ %F NH,-N [ 2= & %
M 94.0% FFEAR E 45.3%., 5 KA EL, Na*fil Ca>* &
B E BN, 2 Nat il Ca> ¥ B2 4 10 mmol/L
B, MZ %F NH,-N KBRS HIFELE 79.6% 1 82.1%.
AHEL 7, Mg2 %t MZ W FRF NH, =N 52 0 A A/,
4 Mg ¥k J# > 10 mmol/L iif, MZ X NH,*-N £ 22 &
N 91.0%, {XFFAK 3.0%.

HAFB Tl it 354 MZ AW B 5 A 5 =
il NH, =N @ W B, H 0 R B2 58 7 Uk B8 A E L,
MR MZ % NH,*-N I B A5 . A SIE6 45 51 v
PLAE i, A7 8 T MZ WG NH, N 1 52 i i3
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Fig. 7 (a) Influence of initial NH,"-N concentration on adsorption of NH,"-N by MZ and (b) adsorption isotherms of MZ

6 AR MZ X NH, N (10 B AR R 0 2 5L
Table 6 Fitting parameters adsorption isothermal models of
modified zeolites and MZ for NH,-N

Langmuir model Freundlich model

Adsorbent

qm KL R? KF 1/n R

Modified zeolite 20.1845 0.0811 09013 3.8668 0.3595 0.9936

Mz 8.4701 0.1007 0.9684 1.5570 0.3893 0.9743

K* > Na' > Ca? > Mg?", iX 5 HoAlh SCHR iz 38 19 b 58 45
H—FO ) MG B TR R PR U0 G
IR BB 2 4R KNI R K> Nat > Ca?* >
Mg, 3% B Wk 25 Wk A 14 25 8] 467 B K /NI R K- >
Na* > Ca® > Mg¥, B 7 LA M A X NH, 7E8 A 3
BRIV P RRGR D, Ak, X SE PHES T A bk
/NIFY i Mgt > Ca?" > Na' > K*, 3 B 1k 26 55 1 1t
IEHLTAYRE ST B KRB/ MKIRCH K > Na* > Ca** > Mg?',
HE— 25 PR BT A 235 A8 X A [ 5 1) W BB R 111
22.6 VEFE AR MR A E PR AR Pk AR
SEBRIFH ELAT EEE S o SR FH AR R I Ak I B AR RN
() MZ 4 0RE, DLSC A W P A DT 2 W B B 0 .
9 It7N, 48 5 W IfE-FRAE DG 3R )5, MZ X NH, N 119
R BRI 94.0% B W FEALE 80.6%. 5K
A 1 MZ AH L, Bl 25 06 B0 P2 5 A RSl T, MZ XF
NH,*-N 19 2 B 3R 0 S A1, 32 051 R P A o A o
— B TR . MZ 8540 32 3] — @ BN, DA R — A
AT FRAE BTG AL AL 2R, R S 3 MZ A I BRE7 a5
A B0 R SEM 45 5 R B R S MZ 21
T, FLBRWE D, SIEBT T NH,-N 0% B 30 44k
FUE S ALIE N o AE AR IR R v, o e B Y
NH,*-N st L 58 4 R, ol i W ok B AR B 2 %L il
S AL T L — o (R P B R R IR, S BUS S S i
FH v mT ER 4 FL B AN R T Rk > . Rl EDS 43

7 Mz 5H AL NH, N R AR g
Table 7 Comparison of adsorption capacities of MZ with other
adsorption materials for NH,"-N

Adsorption capacity
Adsorbent Reference
of NH;"-N/(mg-g™)
Chitosan modified zeolite molecular 1.14 [24]
sieve particles
Composite ceramsite 1.33 [25]
Ceramsite adsorbent by modified 1.94 [26]
trisodium citrate dihydrate
Modified montmorillonite and 4.22 [27]
zeolite composite adsorbent
Alkali-hydrothermal water treatment 4.86 [28]
sludge adsorbent
Sodium silicate modified water 4.92 [29]
treatment sludge adsorbent
Mz 8.47 This study

48 AL E SRS AR R I Na oo R & &2 0 %
I, 1 N TR, BHRAIE TR 2SR NH,-N
R BRI R ZHLEL, A AR R, TS Y Na
DIV i 12 W vl o N V21 B G = O S 2 %
TR A 25T, A MZ W B 25 1 BE G P U B i
BTN RN, 7 58 2 I - A B
MZ %f NH,*-N 1 £ BR R AT RE4E 7 16 80% VL b 1k
Ah, XRD 45 F 0, Zepbot | xR AR B A A
PR I Z AR FF AR E , (RO 7R 2 U A 1R 3 e
T BREE RN SRR, RS T MR HLA
BE AR08 PR A mT AT . R R T A T S
MZ ELA BT 0 P AR PR 2V ) FIAR FR R e Pk o

MZ FIURL A BHTE S BRoK Ak B 37 55 b R B T
HIRFHYE T7 0 MZ FEALFRARR B NH,'-N /KR &0 T
LA w300 0 W B PR e, B EOR T A o T 6
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94.0%. IS pH (H L & st R SRR MZ Xt
NH,-N A FFF5R . MZ X NH, =N AW BT v —
5 12U Freundlich W B 45 R 260D, H I B
1o A B2 B BORN R P B O R L, 6 NH N
(At AT B R 8.47 mg/g. UL BH S X MZ W [
NH, N LB IHIEH, Sk K> Na* > Ca?* >
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Adsorption Performance of Modified Zeolite Granulation on

Ammonia Nitrogen

LI Yuanxin', SUN Tao', CHEN Xing?, LI Zhongyuan?, LYU Shuguang'

(1. Key Laboratory of Environmental Risk Assessment and Control for Chemical Processes, Ministry of Ecology and

Environment, School of Resources and Environmental Engineering, East China University of Science and Technology,
Shanghai 200237, China; 2. China Construction Eighth Engineering Division
Environmental Protection Technology Co. Ltd, Shanghai 201900, China)

Abstract: A nitrogen removal granular material (MZ) was prepared from modified zeolite with the addition of

polyvinyl alcohol (PVA) and sodium bicarbonate (NaHCO;). The effects of dosage and initial pH on the adsorption

performance of ammonium nitrogen (NH,'-N) were systematically investigated. The results showed that the NH,"-N

removal rate of MZ reached 94.0% at an MZ dosage of 5 g/L and an initial pH of 7. The adsorption process of NH,*-N

on MZ fitted well with the pseudo-second-order kinetic model and Freundlich adsorption isotherm model. The

adsorption was jointly controlled by liquid film diffusion and intraparticle diffusion, with a saturated adsorption

capacity of 8.4701 mg/g for NH,"-N. Four common coexisting cations exhibited inhibitory effects on NH,"-N

adsorption by MZ, following the order of K* > Na* > Ca®" > Mg*" After five regeneration cycles, MZ still retained an

NH,"-N removal efficiency of over 80%. Combined with material characterization results, the adsorption of NH,"-N on

MZ was predominantly governed by chemical adsorption via ion exchange, while physical adsorption played a

secondary role.

Key words: modified zeolite; nitrogen removal; adsorption; granulation; ion exchange

(e AE: EHem)
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