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Performance and Regeneration of Zeolite Molecular
Sieve for Removal of NH, " -N in Water

YUAN Yashu' ,LAI Qingyu' ,BAO Shunyu' ,GAO Yu'nan’

(1. School of Municipal and Environmental Engineering, Shenyang Jianzhu University, Shenyang,China,110168;
2. School of Environmental and Chemical Engineering, Foshan University , Foshan, China, 528000 )

Abstract; The performance and adsorption mechanism of ammonia-nitrogen removal from water
by zeolite molecular sieve were studied and the optimal regeneration scheme of saturated zeolite
molecular sieve was explored. The optimum environmental conditions for removing NH,-N from
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water were obtained by changing temperature and pH. The adsorption mechanism of NH,"-N by
zeolite molecular sieve was analyzed by kinetics, isotherm and thermodynamics. The regeneration
effect of saturated zeolite molecular sieve was studied by using different regenerative agents and
regeneration factors. When the temperature is higher than 20°C and the pH value is 6-7, the
removal rate of NH,-N is 79. 6% . The quasi-second-order kinetic model with a fitted correlation
coefficient R* =0. 986 can more accurately describe the removal of NH,"-N by zeolite molecular
sieve. The isotherm is in line with Langmuir equation, and the adsorption process is endothermic
reaction. The best regeneration agent was 0. 4mol/L NaCl solution, the regeneration time was 24h,
the regeneration pH was 7, the regeneration temperature was 257 , the regeneration rate was
88.17% ,and the regeneration rate was still up to 78. 76% after repeated regeneration for 5 times.
Zeolite molecular sieve has a good removal effect on NH, *-N, and can be used for many times
after reaching adsorption saturation for regeneration treatment, which improves the utilization value

of zeolite molecular sieve in the field of water supply treatment.
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Table 1 Adsorption kinetic parameters
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Fig. 4 Adsorption kinetics model fitting curve
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Table 2 Adsorption isotherm parameters
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Table 3 The adsorption thermodynamic parameters

AG/ AH/ ASY/
/K
(kJemol™')  (Jemol™') (J-(K-mol) ")
278 -0.124 2 0.708 2.993
283 -0.136 8 0.708 2.993
288 -0.156 3 0.708 2.993
298 -0.1829 0.708 2.993

308 -0.2137 0.708 2.993

M & S fiTEe 3 a0, AH® >0, Ui s A
A3 F 0 B NH,-N A9 3 72 T I N
AG® <0, FiZ W Bt it B2 vl DL B R 4T, 5
LT T v R A5 ol s 1 43— U B B v 5t 2
B NH,'-N;AS® >0, o] H1Z W B i 72 Js 7 R
8RN R ZR A TR LR B 4 T T 45 v ok
FH%T NH,'-N (0% fiae 1317

O U SRR A8 i R i XA SR

FAE R (0 25 B Ak B0 A 3R . W B4 0
B2 TR E L 0 g, B TR LN
100 mL, = i, & %% 0 (8] i 24 h, % Hh
200 r/min, {1 FH 2% 85 7K wh e i £ 4 F
60 C TFHET 5 h, SRJ5 e Horp NH,'-N 0 fff
ST LA A R
3.1 ARBFERBERRNFN

K I 0V R S 4 AR A il A -
() NH, * 324 T >, Pk &2 X 22 0 1Y) W i
77, AT SE AR AN A7 ST A A0 R
B 100 B4 8 A 43 43 31 T 100 mL 45T
() W FE A 1 mol/L Y NaOH , Na,CO,
NaCl . HC1 ,CaCl, % 1, 73 BT A R 25 1
XA SR B S R E 6 fis, &
AR5 WO A58 4 5 TR b B S
() T A 2843 501k 51.21% 64.26% 89. 18% .
32.05% 42.17% , FILLFE H, NaCl ¥ 51k
2EPARCR A

100
90 - —
80
70
60
50
40 -

30

10f

0 .
HCI  CaCl,

NaOH NaCO, NaCl
WA

B 6 AR ESCR

Fig. 6 Effect of different solution on regeneration

X%




952 WHERKESMARBFR)

%39 %

3.2 BAFIREMNBAEMRNZMW

W E NaCl % W) 0 16 S Wk B 4300l o
0.05, 0.1, 0.2, 0.4, 0.6, 0.8, 1.0,
1.2 mol/L, /A[A] NaCl ¥ B i) -4 5CR an [l
7 Fis . BEAE NaCl VR BERIHGAN, #1483 etk
IS T F 2%, 24 NaCl ¥ 5 19 & vk
/1 0. 05 mol/L 4% 0. 4 mol/L i, FjA:= K
KA, NaCl Py i i =R Bk 0. 4mol/L B,
FRAERIRE 88. 17% . FA IR B 3G K ]
FE A 53T 0 2% DY B = R BB F
I 50kE FL B P A NH,-N A I, A T 5 7
ARG Y, 24 NaCl i B 4k 22 3 fin
B, A R 4 o 8 AR 2% NaCl ) 03 i) £ Ik
JEM1. 2 mol/LEf, FFAE 3Rk 90. 14% , 71t
A o F o b A — &84 NH, 550+
i 4 G A OB A [, 3X AR 7 NH, ™ BoME 5 #524E
TRHEAT B 28 48 2 g, BV AS 7 3 K NacCl
VTR A R AR R
A BE % J&, W) T Y iV B 0.4 mol/L (1)
NaCl R G .

0 02 04 0.6 0.8 1.0 12
¢(NaCI)/(mol -L™)

7 NaCl ¥ FE X5 PR ORI 2R

Fig.7 The influence of NaCl on regeneration effect
3.3 BAREXEENRAZIME

K NaCl ¥ {BUEE /R e B BN 0. 4 mol/L,
PRFs FOA 25 R AN S, AR IR R385 3 b
6 h 12 h 18 h 24 h 30 h, 43 #7 st [a] %) FAE 54
R L5 R ANE 8 Frzn . B A= i [a] Y
B PR R B INAR S T 2
MEAERTEIY 3 h B, AR 73.36% , 4
FRLEMFE] 2 24 h i, FEAERI R 2 88. 17 % ,

YA 24 b AR LT AN Y
Ko R, AL NH,-N AT A7 4 T
I B B A P A IR ] 24

100
90.
;:180/_.
ﬂ [
& 70
60-
50 1 1 1
3 6 24 30

12 18
TR E)/h
B8 FRAR I [) X A OR (1 5
Fig. 8 Effect of regeneration time on

regeneration effect

3.4 BAEBEE pH MBERLRAZME

PR G A 26 10 S 7 8 P B JRK Wk 5 R
0. 1 mol/LER R Al & A AL B4 ¥ WORE 229 pH
9P E 4 5.6.7 .8 F19, AN[E pH X
AERCRIEZ AN 9 s, WK 9 el IE
Bl pH B AR R B e B Y
2 pH O 7 WA ROR B, AR RO
88.13% ., LM NaCl ¥ O 2 AU A A7 73
F )P A SR A A RS AT

100

pH

B9 4 pH M FHERCR IR
Fig.9 Effect of pH on regeneration effect
3.5 BEEREEXNBEIRNZIG
TRAFHAB S AL DREIRBE 730 EH 5
10,1525 35 °C, P07 B8 %P2 S0OR 1 52
Wi, RANE 10 Fran, P 10 AT, B I



5 4

FREIRE A TR K R NH, =N (BB M A mrse 953

JIE B 18 1 P A SRR A IR Ol 25 TR
PR RNy 88, 15% , X S T B 1 v &
VP RS 7 1942 Bh 3 BE S IR i, A& 1 T
BHES IR A 205 1 4307 (0 FL Bt P8 0% B £
NH,-N B4 TR MR = 35 CH,
FA AT B Ky 88.64% , HH I E i
FEMA IR R 25 €,

1.0 1.5 2.5 3.5
/T
B 10 FA R AR R B R
Fig. 10  Effect of regeneration temperature

on regeneration effect

3.6 EEB4ARK

TREFRTR AL AN SR S R AT
W PR, T LM B R R A R R4 R
Xof W2 AR R A 43 F- O EA T S IREE A
R R, AL E, AR5 R
Rk 78. 76 % F10.293 mg/g., HMFE
L G2 EAG A 0TI R REIE SEAR
PR A TR

F4 HE AR

Table 4 Comparison of repeated regeneration effect
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