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Researches on Factors Affecting the Removal of Carbamazepine by

Nanofiltration Membranes
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Abstract: The influence factors on removal of carbamazepine ( CBZ) in drinking water by nanofiliration membrane was mainly
investigated. The effect of CBZ removal by NF270 and NFOO was firstly compared and found that removal efficiency by NFOO with small
pore size showed more effectively than removed by NF270 with large pore size. The next experiment focused on the effect of various
factors on removal with respect to CBZ initial concentration,pH ,ionic strength and water temperature. The results showed that removal
efficiency reduced with decreased pH and increased Ca>* concentration and water temperature. The effect of initial concentration in the
range of 50-500ug/L on flux and CBZ removal was insignificant. It can be concluded that the retention of non-ionic CBZ by loose NF
membrane was strongly dependent on the mechanism of steric (size) exclusion.
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1
Table 1  Properties of the membranes used in this study
(MgSO, 2000 mg-L~") /nm /(°) pH ( ) /L+(m?+h-bar) ~!
NF270 >97% 0. 84110 23, 4110] 3~10 16.5+0.5
NF90 >97% 0. 680! 42, 2116] 3~10 9+0.5
, Milli-Q ,4°C s 1.4 CBZ
48 h. CBZ 2.
1.2 2 (CBZ)
( CBZ) Sigma_A]driCh Table 2 Physicochemical properties of CBZ
s ( >99% )
100 mg CBZ, 1L, €A 298464
CISHIZNZO
236.3
1 mmol/L. NaHCO, 20 s [17]
/nm’ 0. 693
. [6]
mmol/L NaCl'”'. CBZ ( 25C)/mg-L"! 17.7
Milli-Q , , / logK,, 2.4506]
CaCl, pK, 2,360, N/AlT
CBZ 1 mol/L HCI NaOH /Pa+m? -mol ! 1. 08E-57
pH B
1.3 ) N
C-NH,
. 1 O
60 cm’. IWAKI
, MGP-M256B220. pH METTLER 1.5
TOLEDO-Seven Easy pH DKB- Agilent1200 (HPLC)
1615 CBZ Zorbax Eclipse
. Plus C18 (Agilent; 4.6 mm x 150 mm; 5
) 0.4 pwm) ; ; 1.0 ml/min;
MPa, 1% , 35°C; 50 pl; (UV) ,
1% . 285 nm. , >99.9% .
; Milli-Q CBZ R(%)
2 h , : 5 JIL+(m®-h) '],
L CBZ 5.5h, —c
R = — x100%
9 , J. c{
- Rkt __0
= J=17
HK
< i ,C, CBZ ,mg/Ljc,
% ;;g CBZ /L0 L;A
A m’ ;¢ h J J
2 ’
< | s
fidisas D% 2
25°C
EE A
- 2.1 CBZ
1 ’
Fig. 1 Schematic diagram of the NF filtration test unit 100 Mg/L CBZ i ,
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, , CBZ . 3
: e 5.10 15 mmol/L . CBZ
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