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Removal of Bisphenol A and Tetrabromobisphenol A by Nanofiltration

Membrane from Water Source
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Abstract: The removal efficiency of BPA and TBBPA by nanofiltration membrane Desal 5 DK has been investigated with a lab-scale
dead-end filtration module and the role of adsorption of two molecules on membrane was also explored to understand the filtration
mechanism. The results showed that the R of BPA decreased from 89% to 47% as the accumulated adsorption quantity of BPA onto
the membrane increased to 30 wg + m ~>. The high BPA concentration in adsorption layer caused the water flux decline especially at
high pressure. The high TBBPA rejection of over 95% by Desal 5 DK was obtained due to the molecular weight and molecular structure
although the accumulated adsorption quantity of TBBPA reached 50 g+ m >. The desorption test showed that the TBBPA could not
pass through the membrane for its structure at the 5 x 10°Pa, while BPA could diffuse through the membrane and the peak concentration
was obtained after 30 mL filtration. The quantity of BPA released from the membrane contributed 30% of the total amount adsorbed by
the membrane Desal 5 DK.
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L1 Fig.1  Schematic process of dead-end filtration system
Osmonics Desal 5 DK,
1.BPA  TBBPA 2. R, = (1 -c/c) x100%
1 Desal 5 DK NCRNCN
Table 1  Basic characteristics of nanofiltration membrane Desal 5 DK !
’ Rg *
BPA  TBBPA
(MWCO)/g - mol 7! 200
T por /nm 0.47 1.4
x10°/Pa 40 BPA TBBPA
C i) , “C-BPA  "“C-TBBPA
D(|)| i 0 1 ~10 pg- L'
( ) —EC 7 | C—N% N% (Packard Instrument Scintillation ) ,
g > \ \;ﬁu 0.02 pg - L' " C-BPA

1947 dpm « ng~'," C-TBBPA

(‘specific activity)

2 ( specific activity) 298 dpm + ng'.
Table 2 Chemical and physical properties of molecules 2
in the experiments
BPA TBBPA 2.1 Desal 5 DK
/g + mol ™! 228.29 543.92
/mg - L 120 ~ 300 0.72 (15C) ’
IgK,, 3.4 5.9~6.2 >
pK, 9.6 ~10.21 pK, 7.5, pK, 8.5
. 24 h . 2h
H,C  CH, e RO g s 5 5 5
MY O O 5x10°,10 x10°, 15 x10°, 20 x 10° Pa
o N N\ on Mo [ OH ) } L.
Br Br x10 " m- (s-Pa)”", Straatsma '’
1.2 Desal 5 DK
170 3. 89%
1.3 MWCO
( 35.2 em’). ('sieving mechanism ) ,
24 h 20 x 10° Pa
2 h, , Desal 5 DK 92% ,
BPA  TBBPA , (r:Na® =0.161 nm;Ca’" =0.233 nm)

[D (m’

-s7") x 107?,Na* 1.33;Ca’"0.78]
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(20 x10° Pa)

Table 3 Rejection of molecules by Desal 5 DK (20 x 10° Pa)

(2000 mg - L°") (2000 mg - L")

(2000 mg - L°") (18:100 mmol - L™")  (IS:100 mmol - L™")

/g + mol -! 180 594.5 342 111 58.5
R,/ % 89 100 98 92 23
, pg e m 7, 15 x10° Pa 20 x 10°
7 Pa ,BPA 51 pg -+ m >
2.2 Desal 5 DK BPA s
2.2.1 Desal 5 DK BPA ,BPA
2 s Desal 5 DK BPA s , BPA
’ ’ ( Rohs )
89 % 47% . . . 44%
BPA 30 pg s m . Desal 5 DK BPA
(molecular weight cut-off, MWCO ) 100 100
® Rops
MWCO ol O BPARBmME
-180 n*E
£
BPA , . 60| 60 1
Desal 5 DK MWCO 200 1! 3 * PO =
esa *mol s
¢ = a0p ¢ e e {40 &
N =
228 ¢ - mol™'  BPA , 20 | 420 &
1pgL?!
’ 0 ' . 0
0 10 20 30
’ JEJ1 % 10%/Pa
[18,19]
100 100 3 BPA
— Ry Fig.3 Changes of R,  and accumulated quantity
80 - —o— RBURHHE -| 80 « of BPA adsorbed by Desal 5 DK versus pressure during
< 60 1o ;; step-stage filtration
3 ]
o =
40 | g1, 20X10°Pa - 40 % 2.2.2 BPA
v -1
2oL 720% 1.5.10 pg - L 300
ml.  ,BPA )
0 ! I ! 0
0 100 200 300 400 (S abitizea) .4 ;
BT HBYmL. , ( normalized water flux,
2 BPA Jaaitizea” Jo) : ,
Fig.2 Changes of R, and accumulated quantity BPA
of BPA adsorbed by Desal 5 DK versus total volume filtered S BPA
BPA , ( step-stage , (201
filtration) , lug-L" BPA , BPA
300 mL. . , ( 4).
3 , (5 x10° .10 x 10° Pa) 2.3 Desal 5 DK TBBPA
, BPA 30 pg - m~’ 45 5 Desal 5 DK TBBPA
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