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Fig. 1 Schematic diagram of reverse osmosis membrane preparation
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Fig. 2 Schematic diagram of evaluation strategy for

antifouling property of reverse osmosis membrane
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Table 1 Proportion of C functional groups of reverse osmosis membranes

CIUREREMIET Farte/ %

o

s c—C C—0O—H 0—C=0
M-0 80. 72 - 19. 28
M-1 66. 83 25. 40 6. 67
M-2 64.12 26. 09 9. 79
M-3 70. 81 21. 40 7.79
M-4 69. 72 21,33 8. 95

H (b2)

K5 iR SEM EIFI AFM &

Fig. 5 SEM images and AFM images of reverse osmosis membrane
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Table 2 The average roughness R, and root-mean-square

roughness R, of the reverse osmosis membranes

Wi FIHEEE R./nm o U7 HOHAEE R.../nm
M-0 41.46%2. 23 52.22%2.61
M-1 49.3943. 33 62. 4443, 62
M-2 53.0243. 22 66.4243. 34
M-3 47.91%4. 12 66. 00£4. 35
M-4 52.50%3.13 66. 84=43. 68
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Fig. 6 Water contact angle (a) and Zeta potential (b) of reverse osmosis membranes
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Fig. 7 Water flux and rejection of reverse

osmosis membranes
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Table 3 Water-salt permeability coefficient and water-salt
selectivity of reverse osmosis membrane before

and after modification

IKERBE FAL
BB A/ L-m®. Bi(Lom:. it
v A/CLem cm A/B/MPa !
h'!e«MPa!) h™H)
M-0  15.33+0.24  0.520-0.018 29. 48
M-1  22.1140.42  0.677-40.022 32. 66
M-2  22.48+0.26  0.66340.022 33.91
M-3  21.50+0.23  0.622-0.021 34. 57
M-4  21.524+0.21  0.617-0.021 34. 88
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Fig. 8 Antifouling properties of unmodified membrane M—0 and dulcitol modified membrane M-2
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Table 4 Water flux decline rate and flux recovery rate
of polyamide reverse osmosis membranes M—0 and M-2

contaminated by bovine serum albumin

T4 R R/ 0 PRI A V6
M-0 20 84. 1
M-2 17. 4 87.3
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Fabrication of antifouling polyamide reverse osmosis membrane
by surface grafting of dulcitol
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WANG Haitao', WEI Yangyang?, CHANG Na",
WANG Jian*, LI Zhaokui*

(1. School of Environmental Sciences and Engineering, Tiangong University, Tianjin 300387, China;
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Abstract; Aromatic polyamide (PA) reverse osmosis (RO) membranes have been extensively employed in
seawater desalination, brackish water desalination and wastewater treatment-reuse. However, membrane
fouling remains a critical issue that restricts the economy, stability and reliability of RO systems. Herein,
dulcitol was used as the antifouling functional monomer to modify the RO membrane by reacting with the
residual acyl chloride groups on the surface of PA layer. The experimental results showed that the
modified membrane exhibited a decreased water contact, enhanced roughness, increased water flux and
enhanced anti-fouling property. The water flux of the modified membrane (M-2) was increased by 46. 6 %5
[up to 61.0 L/(m® « h)] , while the rejection rate was remained, compared with that of the unmodified
membrane. The water flux reduction rate (17.4%) of modified membrane (M-2) was lower than that of
unmodified membrane (20.0%), and the flux recovery rate (87. 3%) of modified membrane (M-2) was
higher than that of unmodified membrane (84.1%) after cleaning with pure water. These results
suggested that the dulcitol grafting can improve the water flux and antifouling property of RO membranes.

Key words: reverse osmosis membrane; dulcitol; grafting; water flux;antifouling



