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Fig. 1 Schematic diagram of diazotization
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Table 1 Hildebrand and Hansen solubility parameters for some organic solvents and PA!!
Vst FE S5/ MPa'
5 H i S MPa 16— (PA)| R,
) Sa O Oh

THF 19. 4 16. 8 5.7 8 3.6 6.6
DMF 24.8 17.4 13.7 11. 3 1.8 4.0

BA 23.8 18. 4 6.3 13.7 0.8 8.1

PA 23.0 18.0 11.9 7.9 0 0

7 : Hildebrand & f# S50 6° =63 +6% 1+, Sa
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Fig. 2 Schematic diagram of membrane preparation process
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Fig. 3 Effect of three solvents on the performance of the membrane
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concentrations on membrane performance

2.2 Bl

TR AT HE— 2D 7 R e 25 4 rh R B A AL
W 38 0 P A TR 5 R T e v i R R R R AR AL R
AR E R, EA SRR S AL HEASL
TK iff T3 2 J R A AR R S 1K R it — 2D 4 v B A I 5
R, SUFIEAR L, 7 500 4k P AU 2 5 R

FEL R I BT

K 5 %58 T %5 19 PERO & . % 7 4k 5 (xSL)
PERO RN 7 4 P 5 A AL B (xSL+DT) PERO
PP B A XS LY o Fh 5080 AT 6 R Ak Y 25 1 PE-
RO P& B A 5l R 4. 8970 (R %
T 4. 39% . AR T A AL 2 5 R e R
R TE.BA B THF 3500 M0 I 5 5 A AL 5 e
FETHIRBE2> B2 h 43 Y0 63 %4 i Eh R HE TR BE A
.20 4. 1%, 20%~60% DMF % 74k 15 248 A
22 S R £ 2R 4 TR B2 AH AL AE 520 ~6. TAh 2
], 5 ARIEFEEAR . 80 %6 ,100 Y DMF #5714k
T AR 4R TR L A B R T2 2900
H1324%, Lt 20%~60 % DMF 7 # 4k - 5 & fb
P TRIR B, iR A T 3000 1. 3%, HHT
Tl Ak ) 2R B0 v 7K EE o ol AE 45~ 65 L/
(m? « b)) BiEh 3N 98 %0 ~99. 3%, 4 80 % H1 100%
DMF 3% Ak 7 51 0 Ak 19 2R & 0 36 Bl 12 53 il 29
110 F1 120 L/(m* « h), B 248 97. 5%
96 %/ 1 AR EIILRRE 1 2~ 3 £%, (H i £h R A H:
1% ~2%.,
2.3 FErxKBEEENL

ST BHIE PERO JEAE SE B i i Fe e o, X
T PE LR BIBIKS PSI 3L B B IR O AR R
Bk KB TR e . K 6 AR TT K A
IR B S K B B AR e, BFKE 6t f5 . PE
FEBETTAE =K A R 1 646, 48 L/d, I FE Y
11.20%, i Eh 2k 92. 1%, #4112 0. 6 %6 ; PSE 3L 5
JCIFF=K & 696. 44 L/d, 3082 9. 897, i th N



- 104 - BB 2%

5 # A

45 %

94. 8%, 2y 1. 4% ., 5 PSE FEPEITLEAE e, PE
FEECF R B, KB R s fa g Tk #E

St AUBEER A 2. 706  FEFK s K 7 ik A
P b B L AL

100

(b) #SL  xSL+DT
\ ¢ N N
ot 5 5
: % § § % N
- Y ) B
. BN -
Mt JER ol
Zolf 27 | . 2R
AN N 3
= . §
NN N7 N .
1800
2L S R R ERERERR Y
N AN 7 N N \ A
M A R R R RN A
nE E s 5 5 5 55
& E 2 a a & &a a
SRS S S
=3 =4 [=3 (= (=3 (=4
N < ) =] o0 S

&l 5 PERO, (xSL)PERO #1(xSL+DT)PERO 4 fexT Lt

(a) 120} - -
s X
100} B
2 N
= X
= 80t B
) : N
" -
E 60} B
= -
< oL
oo s Y 8§ ) )
200 \ . .
oLA AN A NN
i < =] <3 [ o) I S o,
woa F 2 2 =2 =2 =2 2
: 4 a a a a a
S = £ £ = =
ST = =) S &
N < o} ° o S
Fig. 5
900 100
800 L
700 '8 e >-e-e-q 108
= 600 ’
= 500 | 196 =
B 400 | =
® —n 94 %
#. 300 4
200 | Lo
100 +
' ‘ ' . : 90
0 1 2 3 4 5 6
SRR Nt
(a) PSFHL S B B

Comparison of membrane performance of PERO, (xSL)PERO and (xSL-+DT)PERO

2000 [ 100
1800 Ppeee S-eg
1600 | bl o WL _ T
L 1400 |
= 1200 | 196 &
% 1000 ¥
X 800 | los %
LN =
600 |
400 'W 92
200 F
) ) ) ) ; 90
0 1 2 3 4 5 6
K
(b) PE B BB B

B 6 T K AU R R K R B

Fig. 6 The variation trend of water yield and desalting rate of membrane element with the increase of total net water
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Fig. 7 Images of surface and cross-section of PERO membranes after solvation (SL) and solvation/diazotization (SL+DT)
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Fig. 8 AFM images of solvated (SL.) and solvated/diazotized (SLL-+DT) PERO membranes
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Fig. 10 Water contact angle (a) and Zeta potential (b) of original PERO, (xSL)PERO and (xSL+DT)PERO membranes
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Preparation of high flux polyethylene-based reverse osmosis membranes

DU Wenlin ,REN Fengwei
(Jiangsu Aidemans New Materials Co. , Ltd. , Yangzhou 225800, China)

Abstract: In the past two years, water purifiers have shown a trend of large throughput product iteration,
from 2 271 L./d to 4 542 1./d, and even 6 056 1./d. At present, the main way to improve water production
is to increase the number of reverse osmosis (RO) membrane and enhance the power of the booster pump,
but it is bound to bring about an increase in production costs and an increase in the volume of the water
purifier. In this study, ultra-thin polyethylene (PE) membrane was used as the substrate to replace
polysulfone non-woven fabric, and low pressure and high throughput PE-based reverse osmosis membrane
(PERO) was prepared by simple solvent activation and diazotization post-treatment. Under the conditions
of 0. 41 MPa and 0. 25 g/L NaCl, the flux of PERO membrane reached 110 L./ (m* * h). and the desalting
rate was about 97. 5%. By choosing DMF solvent with appropriate activation strength, the residues and
oligomers in the PA layer were dissolved to make the structure of the PA layer more porous. Then, the
residual primary amine group in the polyamide layer was reacted to form diazo salt through diazotization,
and the diazo salt group was then crosslinked with the residual aromatic amine group or the aromatic
phenol group of the diazo saline solution to further improve the desalination rate of the reverse permeability
membrane,

Key words: polyethylene membrane;solvent activation;diazotization; reverse osmosis membrane



