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Selection and Optimization of Regeneration Method for
Chitosan-Modified Zeolite Molecular Sieve

GAO Yu'nan ,BAO Shunyu , WANG Jing ,ZHOU Litao

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; The regeneration method of the best nitrate-saturated chitosan-modified zeolite molecular
sieve and its regenerant optimization were studied to achieve the optimal regeneration effect of
chitosan-modified zeolite molecular sieve composite adsorption particles. Zeolite molecular sieves
were regenerated using thermal regeneration, water regeneration and HCI, NaOH, NaCl, Na, CO, ,
NaHCO, , CaCl, solutions at a concentration of 1 mol/L. The regenerant concentration , regeneration
time , regeneration pH,and regeneration temperature were then optimized. The optimal regeneration
conditions of nitrate-saturated chitosan-modified zeolite molecular sieves were obtained. The best
regenerant was Na,CO; solution with a cation concentration of 0. 8 mol/L. The regeneration time
was 24 h, the regeneration pH was 7, and the regeneration temperature was 30 C is the best

regeneration condition. Chitosan modified zeolite molecular sieve is used to remove nitrate nitrogen
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in groundwater. After adsorption saturation, it can be reused again through its desorbed and

regenerated. Because it can be reused many times, secondary pollution and operating costs can be

reduced. So it is suitable for the upgrading of water purification plants.

Key words : chitosan ; zeolite molecular sieve ;nitrate nitrogen ; adsorption ;regeneration
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I MR 5 70 RO B kR T 90%
Ak BUEsR mAb R TR R | S
B RSTRBR ERIR | R R LN ik
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AT 33. 30 mg/L, Ab 2 AR Wk
JE2N 1 mol/L, FHAEI A 24 h, F9A42 R E
R, T 2K G SO AME , iR iR A&
FBRAR W B A kA o 0 Y P AR R AN R
1 FiiR.
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Table 1  Adsorption and regeneration effect under

different regeneration methods

Ui
AT ERE/ % AR %
(mg-g™")
KA 0. 340 20. 45 24.93
PR 0.438 26.29 32.06
NaHCO; 4= 0.303 18. 17 22.17
Na, CO; Fi/fE 0. 584 35.05 42.75
HCI Fif: 0.383 23. 04 28.10
NaCl FA 0.173 10. 39 12. 67
CaCl, B4 0. 086 5.19 6.33
NaOH i 4f 0.032 1.95 2.37

MR AT LE W, S AW 1 mol/L
1Y) Na, CO, ¥ 1 B, FA= O WA b s T4 28
FRAE i A AL A A . B TR K
FA R AR Ty T i T T B RE SR R
K BT T BOR ARG 0, IF B B R
T RORATRE . A2 A Tk B B AR
R AR AR R B 3RS
2F 320 X W B ) AT PR BB Na, CO,
VS WA Ry P 7.
2.2 7A[E Na,CO, iREHIZ N

) e B AR 7] Na, CO, X il 2 £h &L 1)
FBRA B A A oy 0 ) AR R AN SR
2 Jin. N 2 T LA AR T A
FRF, R R 265 SRR A SR Y AN B (. Y A TR
W THZ 0. 6 mol/L I 2B 3R A A= R 2
PR R T, IFAE 0. 8 mol/L I ik F (Y. 24
WEEARSE N, KGR B A R R T
Rt Ay R 34 (E T Rt B A/ I XY Uk B R S o
£ 1. 6 mol/L B, KBRFF LS TRE,
JUPORFEANAE. Bl 45 P 2E W Na, CO, ¥R B 1Y
B, PR SR A W BEHSURL G A R h AU &

BRACRANH AR SOR AR I T e, AR5
W fc ol TP AR B g n] WA R 2
R R B A LR AR DG A Rk 4 R
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I s ] AR e Ao B2 A 4 S A T, 44k 52 i
MR i TR . L R e SROBE IOl £ 0 L
AL R I B 1) R TR 6 R0, DR G B 4 2 5
VI PE AR, P SR IG . A Th A T A TR
h RV A7 SRME SO A1 731U A R A AR
FIHHEEH 0. 8 mol/L 1Y Na,CO, .
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Table 2  Adsorption and regeneration effect under

different regeneration concentrations

A
. U in=vd
Na, CO, ¥/ 1 EBRE/ % B4R/ %
] (mg-g™")
(mol-L~")
0.2 0.211 12. 67 15.45
0.4 0. 308 18. 50 22.56
0.6 0. 487 29.22 35.63
0.8 0. 627 37. 66 45.92
1.0 0. 580 34.85 42.50
1.2 0. 462 27.75 33.84
1.4 0.441 26. 46 32.26
1.6 0.439 26. 37 32.15

2.3 ARBERERNEm

P B T 0 i P 2R B S B o A o
KA 510 0 FEAE R AN 3% 3 . AR 3
ALt Bl AR IR A 3G, FEAE JS A2
o W RHSTRE XS i T2 6 280 1 2 B o3 | R £
AR SR LSS WG I, s TR RO
ARk, BEE FEA IR 3 h 3] 24 h
F P S A 525 W B TR X i Rk AR 2
5% 25 TR I o o 32 VAT 48 K, P AR 6 16. 47 %
HEME] 44. 02% . 4 FAE R RIAR S 13030 h
it P S A i 1 20 R e SR e Wk A
I3 F IR IR £ A LR R o | AR R
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Table 3  Adsorption and regeneration effects under

different regeneration time

% B et/
AR /h LBRF/ % HAER/ %
(mg-g™")
3 0. 182 13.50 16. 47
6 0.274 20.25 24.70
12 0. 366 27.13 33.08
18 0. 409 30.24 36. 88
24 0. 488 36. 10 44.02
30 0. 495 36. 62 44. 66

2.4 FEBAE pH EHFNT
PR pH (X i PR ER ZUAY 25 B 5 I B
i R A1 1O R FHAE RN 4 BT,
F4  AFFE PHAA TR FIHABOR
Table 4  Adsorption and regeneration effects under

different regenerated pH values

W Bt/

Fid: pH 1 EBRE/ % FAR/ %
(mg-g™")
5 0.521 38.52 45.85
6 0.515 38. 10 45.36
7 0.513 37.98 45.21
8 0.497 36.77 43.77
9 0.492 36.41 43.34
10 0.489 36. 16 43.05

M4 oL, 4 pHE R 5 ~ 10
B, P S 1 T R 5 20 R 7 SR Sk W A
3 0T A TR R 2 BRI o R
SO, Y FRA W pH (E R 5 G E] 7 B A
Jei 4 52 5 R SR AT X i T 5 2R ) 2 B s i
B LT PR AR AR SRR R LR 7E 38% /&2
AW HEAERRAE 0.513 mg/g oAy, YRR
W pH E 3N E] 8 W, PR 5 19 &2 A W 5
WX A R ER 20 2 BRAICR A SO o T R, (H
R AN, Y AR pH 4k 23 in
£ 10 B}, FA 5 52 A W BRSO G i 7R 5 &Y
FBRBCR AN T A4 W pH HoM 8 i, & F

PR R R A SR, P AE Y pH
(EDRT i 9 6 U R e SR ROl £ 0T 19
FHERCRE AR/, 28 IR A TN, e 4F
FHEWE pH fEh 7 W, P45 19 525 I B
RS 9 £h U0 S BRACR ALY
2.5 AEBEEREHNRIG

AR T PRE O i TR h U 25 BR AR TR B
LB A7 o310 B4 A A0 5 K.

RS AR TR AR

Table 5 Adsorption and regeneration effects at

different regeneration temperatures

FRAE R/ T s LB/ % FHAER/ %
(mg-g™")
15 0.408 27.05 32.20
20 0.455 30. 18 35.93
25 0.559 37.07 44.13
30 0.584 38.75 46.13
35 0.586 38.87 46.28
45 0.588 38.96 46.38

M S AT LLE Y Bl AR B TR 3
TR 5 Y 52 W B R o) il R 3 U 25 B
RSB WHIN R 5 AT R fE. 2
AR 15 CHENE] 30 CHE, AR R
£ W BRSO X AT £k 2R R BR AR TG K
XA R A R BR R  27.05% ¥ om %)
38.75% , XL £h A A W T 2 0. 408 mg/g
HEINE] 0. 584 mg/g. 24 F- A T 4k 22 4 i 2
45 CHE, A S5 00 526 W B RSURE XoF i 12 6 28
) 25 B S TN B A T 30 T IHILP AR
A BT TR 255 75 IR A
S B TR 6 ZU 0L R 2 SR e T b A1 o i e A
FIFRATREE A 30 °C. 24 1A R R 14 e, il
PP B 1 1032 sh A shRE R, XA %5
TS A2 2 W iE A B IR R A i Fse 5
WE SR s A1 4 0 1 L AR L B v 40k i gk
P AR It R Y P A T Ak S KR P AR
FEXPARFEANAS SR TR e . SO R £k A
FFERBE SO 00 9 de A P AR TR
30 C.
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Bk 24 b, B R i i 5 2000 A1 50 SR e
A1 53 Ui I e AR P A A5

(2) SERMERCE Y 201 0 B A B BR 7K
H AR IR ER A fE

, 1 F 2 W% R4 A R
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