Advances in Environmental Protection FFE{£J7 R, 2015, 5(6), 155-160 Hans X
Published Online December 2015 in Hans. http://www.hanspub.org/journal/aep
http://dx.doi.org/10.12677/aep.2015.56020

Study on the Treatment of Ammonia-Nitrogen
Wastewater of Layer-by-Layer Self-Assembly
Nanofiltration Membrane

Shun Zhou, Linnan Zhang", Zice Zhang

!School of Science, Shenyang University of Technology, Shenyang Liaoning
’School of Environment Sciences and Engineering, Peking University, Beijing
Email: “"zhanglinnan@iee.pku.edu.cn

Received: Nov. 22”d, 2015; accepted: Dec. 8th, 2015; published: Dec. 11th, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

The source and detriment of the ammonia-nitrogen wastewater and nanofiltration separation tech-
nology system are summarized. Polyelectrolyte multilayer nanofiltration membranes were made by
static layer-by-layer self-assembly preparation process on polysulphone (PS) ultrafiltration base
membrane. The results showed that the rejection of 2 g/L. Na,S04 was 89.6% and membrane flux was
60.2 L/m?-h, and the rejection of 2 g/L NaCl was about 10%, while the flux could reach 63.5 L/m?2-h
for the best case. The FE-SEM and AFM of the static MPFs indicated that the prepared NF membrane
surface was relatively uniform and with no defect, and the roughness was about 36.934 nm. SDS, a
surface-active agent, is added to the ammonia wastewater. This method implements the interception
of ammonia nitrogen; the rejection rate can reach more than 30% under 0.4 MPa.

Keywords

Ammonia-Nitrogen Wastewater, Nanofiltration Membrane, Polyelectrolytes, Rejection Rate

BEBHRNERLCERAR KR

A R, kAkH, KFR

SRPR ok K AR, I TRRA
e R LR R, b
CESEE .

i

XESIH: BN, sk, kTR 22 B4R A R ER KR TE]. IR T, 2015, 5(6): 155-160.
http://dx.doi.org/10.12677/aep.2015.56020



http://www.hanspub.org/journal/aep
http://dx.doi.org/10.12677/aep.2015.56020
http://dx.doi.org/10.12677/aep.2015.56020
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

JELI 4%

Email: "zhanglinnan@iee.pku.edu.cn

ks H . 2015411 H22H; A EM: 20154F1238H; KA H#: 20154E12H11H

HE

B EBE KK KIE R EENPESBEAGR, URPUBRECAEE, REZIFHERYI(PSS)E_HF
EENEFNE (PDADMAC)A M. FEFRHBEME, RABSERHHEH AR & HHPIBIE.
LI R R, B4 K (PDADMAC/PSS)« N8 E7E0.4 MPa F X1 2 g/L Na SO/ 8k B FE 1[1X89.6%, &
WIEEIX60.2 L/m2-hZEA, X2 g/L NaCIFI B H R N10%LEF , BREEIX63.5 L/m2h, FE-SEMAIAFM
R, P& 8 E AR R OGN, MR R/ MUN36.934 nm. [APENE R IR IR S HEFISDSH,
EH T AR REE, 0.40 Mpa TABRIYFER30%M k.

XA
[EBK, HIBHE, RAamp, BER

1. 51§

KA B I SRVR 3 B A VETS K T B B U Z AR A E R o = SR TRk, i qu )k
KNG R AR K REHEK ., FRFEK Ol Rl Al FE IR 4[], B S R EUKREE
o, AAUE BRI A SR, BN E KK B TR, R ER IS R EUK RIS REOCIR R N, Gk
URRIRESET:, HEEAWIAFEMKT:, TRl g 8, s sl 2 5K KTG G C 4 BUN KIS Gib
R IR R, BT DA 4 [ ER S T AR HEBOR FE[2] [3]. NI —Fh ik REN THBIE A SIBiE 2 (M . [H)
J& T 15 1R Eh ) R i, FLARE > 7R 7E 200~1000 Da [4]. 0 V2 AT RKARER . N, g4
geo MGG A TSR . 2R E M SR AR R b A8 B RS AF e LA 1Y) R H A i £ 40
PRI —MITVE, ZOTERPT L E B 00 AWK, &1t 20 ZEM B R, BT HHI&ETT
PR, & ISR EAEE, O ZRIREEYR .

HAl, 22 ARSI, B2 B0 ERA 807152 —[5] [6]. 4 il 4 5% g R 2
JE IR AE E Mainz K1) Dexher [7]. X P 7 iERI & ML S), 805, HEFIH LG RS, &R
MR A R R B IR GOK S . X P08 W] LAE 2 K B3R 454 Tieke Z5[8]
FEIL T R SR K W R 2 —FE s (PAN/PET) L E F1 3R 2@ I (PVA) S 1AL B 2435 (PVS), ATkl %
(TP BN — AN 28 - ) A R SR R IA 21 90% LA |

GRIEIE S B AR — P AR B, N S B S A DL R R T R AR R, WA E
80%LA I, TR EXF— B TR AR AL, FIAEH, EARIMEMRMFIREL T, KB
JZ B 42577 2 % (1 (PDADMAC/PSS)s ZHUEIE X K M NH IR %08 0. FE Tk, Hp Bodid o %
KA NHG A TEARAS, gk i i g P iy OB 2 LB H B R A = L T . W, =itk = E AR
B, 1M COD % fatr Cibbr, LAYk B LRECREF, SRR R, i@ in/ & spsS 1)
JiOR BB H . Bk, AHE TR E S TE T T R8I A R EUE KRR I — R R T E R 2, E
TG AN IE RS A R A B4k K I E 1



i 4%

2. MRS
2.1. (&5

S0 AT FH R A AR A HL 32640, DDB-303A (Rl ks BB =S A PR A R ¥k 43 # F B, SU-8020
(Hitachi); J#-¥ 77 %44%%, Nanollla MultiMode (3:E DI A 7]); KDN-660D HL I € A AX (AL 5 s iEENLHE
HARAT]): BEEREIFX (B R A ).

SEAG T AR 2 R K LI ER BN (PSS), R HE G L S L5 (PDADMAC), & b8, &b
B, SR, FRER, WIER, 95%i WK, FHJEZL - WE By e ZURGIERN, T bR AN (SDS), A
Ak, R e R UL, BT ARG e A Al EUR R BS TOK S IR

2.2. HIEIRATHIE

ARSI DL IR OA(PS) 88 8 IR D FE L, 43 il FH BR OK 0 R TR A (PSS) A I — HH i 0 T R Ak
(PDADMAC) NI FHES 7R MR, KATESEAR 122 B iR [F) 2R F R I oK SE IR 22 2 9N DB s g bl 4« 2R
L VA R TE /) =235 IR 0.4% 1) PSS ¥ Wi(4 o/L) » HA i 0.5 mol/L f] MgCl(47.5 g)/E 234 H
fif)5i; T 0.4%f PDADMAC (10 g/L), S 0.5 mol/L f¥) NaCl (29.25 g)fF 3¢ 4 FLfift)ifi -

il 2% PR

1) B RN IEMRR N PDADMAC ¥+ 15 min;

2) B, HZEBFRIMBEZ 3 min;

3) fE PSS #1215 min;

4) B, HZETF KPS 3 ming

WR—ADXZ. BE LIRS REFTTNZE

2.3. BEEETEN

7R 2 gIL ) Nap SO, ¥R 2 g/L ) NaCl VA RUEEAT 5 B S 36, I 5 T i 90 D B 4B P < AT e
FERI /A

R=(C.—C; )/CF @
Hrb ROVEIF R Ce ARRRIREE: Co NBEIIKIE
J=V/(At) )

Horb ) i R VOB AR, A AR TAR, t D9l T

WEFCIL T B8 BRI S R B ORIk, ASCIR T KRR B AN TECE R — 2R
FERAEE . I 1R BAE A FRAE IS T T 0 R BOE R BT, AR

ARSI AE AR - AR E VR . T KEER pH B AE 6.0~7.4 2 18], IMANRFUEALBAE S0 E, 2%
PRVRE Y ) I RR I VUM o DA 2T — R By i D s 7], P R TR b oA VR 2 1 E v P R = (B
N ).
3. RSN
3.1 BRERHRSH

F FE-SEM ZEKAE i % {1(PDADMAC/PSS)s FE R 5. FE-SEM HLBEIE F WL 2(a) 1] 2(b), F

()



JA 25

PR CLEEED
7
~ 2o — BT
ol R A

Figure 1. Flow chart of the membrane separation process
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Figure 2. FE-SEM (50,000x) of PS basilar membrane and LBL (PDADMAC/PSS)s membrane
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Figure 3. AFM images of Ufmembrane and (PDADMAC/PSS)s membrane by static preparation
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Figure 4. Error graph of the rejection and flux of NH3-N under the different pressure
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