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Composite Nanofiltration Membrane
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Abstract: Multilayer polyelectrolyte films containing silver as anti-bacterial nanofiltration membranes were
prepared by alternating adsorption of PAH-AgCl complex and polyelectrolyte followed by chemical
reduction of AgCl with NaBH,. The PAH-AgCl complex was prepared by dissolving AgNO; in PAH solution
in an ultrasonic bath. SEM and UV-visible transmission spectra were used for film characterization. Silver
particles are prepared successfully within the polyelectrolyte multilayer films. The particles are well

distributed throughout the film and the

particle sizes

10~20nm. The membrane ([PSS/

PDADMACT];[PAS/PAH-Ag]:PSS) gives a high rejection to negative divalent-ions, up to 93%. These
membranes had an excellent anti-bacterial activity in water; the bacteria-killing efficiency achieved 99%.
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2. LIEES
2.1 A5 E

TR LI IEIRAM (PSS, M,,=70,000), Z8 4% R &AL
B (PAH, M,=70,000), 5 —J% N 5 — H JE &1k B
(PDADMAC, M,=100,000-200,000), Hi Aldrich 2
H AL RN BN(PAS, M,,=30,000,000), thR(AR),
SEME (AR), SALEN(CP), FAILEE(AR), fiFREE
(AR), BRIRHIAR), SALER (AR), Hivh[E [E 254 4]
PEfE. RBEN (PES) Z LML, W E K R b
KA R, EBAK (18MQeem), A,

DELTA 320 #! PH it (MgFE#A#]); Cond 330i
HLSHRAL(WTW A 7]); AVATAR 370 LT AMEIEAYL
(Thermo Nicolet 24 7]);  UV-2501PC %! UV-vis 55t
SELTAMEREAY (SHIMADZU A )); JSM-6700F 13
T B (OXFORD Instruments A7) ).

2.2 PAH-AQCI &5 1189 &

Fim FECE 1mg/mLPAH ¥ 10mL, 76 75 R8s
L, N 0.0085g AgNO;, k4L 4E 7% 30min-1h,
B 1753 PAH-AgClo LR 2B R 419

NH5*Cr
Agt + CI' — AgCl

AgCl + CI' — AgCly

W\An: . m/dew

NH3+ NH3+AgC|2_

23A)RBRBRRE NIRRT &

ZMOCER 15 W75, ¥ PES BEBAKIKAE PSS
(0.02mol/L, MnCI2 0.5mol/L, PH=2.1). PDADMAC
( 0.02mol/L, NaCl 0.5mol/L, PH=5.8 ). F1 PAS
(0.002mol/L, pH=5.0). PAH-AgCl % T &, it

N e T -SSR 5 T (R ~ S
[PSS/PDADMAC];[PAS/PAH-AgCI], i o ZH 35 47 i i
NI 0.5mmol/L 1Y) NaBH, ¥ 2h, BI75%)
[PSS/PDADMAC];[PAS/PAH-Ag], i .
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Figure 1 SEM image of [PSS/PDADMAC];[PAS/PAH-Ag]; film
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Figure 2 UV-visible spectra of PAS/PAH-Ag films

B 2 Ag/BR MR E S NI UV-vis Eilt
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RV S TR IR % . PAH-AgCL I TE ™
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3.2 NaBH, M & S NIER G198 F iR

Figure 3 SEM image of [PSS/PDADMAC]3PSS(a), [PSS/PDADMAC]3(c) films which reduced by NaBH4 and initial
[PSS/IPDADMAC]3PSS(b), [PSS/PDADMAC]3(d) films
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%42 NaBH4 S F2B9[PSS/PDADMACI3PSS f#(b)« [PSS/PDADMAC]3 fé(d)&g SEM B K

TR T i A AL 2 2 R — 2 1 W b
B VBV ORGSR RS S % B 5
VUL R2RTY | B o . pH E DL AR5 2 Bl D (1)
R, NaBH, b iid i), 758 )58 BUaR it i #&
TR 2 J2 B0 25 2 A MR AR 32 Bl . A0
%%7 NaBH, %[ PSS #l PDADMAC 245 KRk g i
iap- AR

Wik 3 fis, PSS F£Jz2 (b) Zityslsr, HAIEHR
AREER, IR NaBH, R0, i HUR 2503
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Z RS PSS 2 il HUIR £5 #0IR 45 44 2
T PSS 11t M pri& ), A4S PSS J2 45 M R,
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KRILFELET Ag/ R AR TN IE AT 1000mg/L
NaCl. Na,SO;. MgClyw MgSO, &5 AN [F] Eh i i I 25 -1
BRI, 25 RWE 1 PR, Ag/ZR iR &9
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Table 1 lon Rejection (%) and Water Flux Values (Listed in Parentheses in L-m™2-h™) for Various Membranes (the operation pressure was
0.5MPa)

% 1 TR 1000my/L 2FANBEE (%) RiEE (Lm?h {FSH)

Membrane NacCl Na,SO4 MgCl, MgSO4

1240.5 142 4443 4545
[PSS/PDADMAC];[PAS/PAH-Ag]; (2452) @051) (19:1) 2341)
1842 93%1 1442 7543
[PSS/PDADMAC];[PAS/PAH-Ag];PSS (1750.8) (2551) @721) (1550.8)
[PSS/PDADMAC]; [PAS/PAH-Ag] 1842 941 2342 7741
-[PSS/PDADMAC]PSS (15%0.7) (111) (1622) (16£1)

mHEE—FE PSS A[PSS/PDADMAC]; [PSS/PDADMAC];[PAS/PAH-Ag], 5%} T 41 B & F 1%
[PAS/PAH-Ag]:PSS FE5, B AT M, Ma—H  DHLiK GHEBE 0.9x10°CFU/ML), HHMA D
BB RS SHEEM, 55 93%. BT PSS B4 @u 100%; X4 B & S S 1) FRZKRII AR K (it

%, BETHEASN, EORBEAAEES. £ FEIUNIDY 450CRUNL, 1.5x10°CFUmL), $it
H PR B RR, BT RA, BEE R R 47.6%F1 45.8% ., 41 %% |- 3 |2 PAS/PAH-Ag

Ja, HHTRHRCIETH 99%LL L, mACETREE. N

B 4 I IRATAT LA B Ag/TE HLRTR L A AR
3AAYRERRE SNIBRAME R BLIGHO S R PERS . et Ag/BS DR S A ah ik

RSB, SRR T Aggon  IRIVKEFG), SUTDIRRTE: THEAE AR
TR S AR K oK R gk b o, LA ANISIIOE VAR (0), i

2T,

Fig. 4 The photos of anti-bacterial of Ag/ polyelectrolyte multilayer nanocomposite film (a:anti-bacterial; b:bare)

4AGREBRESHNEBRNNERERA (@il; b:=R)

4 fHig RSB R P15 0 Ag B P RS FULRN,
=2 ) SN
PAH-AgCl 7] 5 58 Fi fft ST st J 2 J2 3 v 1 428 0 NaBH, VS0 G RIS R, SRR L0 - AE

W A I\
AT, F@ﬂﬂ%ﬁhﬁﬁﬁd&lﬂﬁﬂﬁ%&/%%mﬁﬁﬁ NaBH, BT BRE, RIREHZGRIL. P

HONENL. SEM JS R IR R S, Ag /R U S AR R A R
*ﬁ?i’)}’}jﬁ%ﬁ?ﬁ%ﬂﬁ#ﬂ *ﬁ?‘j{d\ 10~20nm UV—VIS [PSS/PDADMAC]3[PAS/PAH-Ag]gPSS H%Nﬁl#ﬁl‘%
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