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Research progress of desalination-concentration of reverse

osmosis drained wastewater from coal chemical industry
SU Yanmin' > ZHENG Huaan'> FU Dongsheng' > LI Kelun' > XIAO Ronglin' > LYU Xiaoli'
(1. Research Institute of Advance Materials Technology Shaanxi Coal and
Chemical Technology. Institute Co. Litd. Xian 710065 China;
2. State Energy Key Lab. of Clean Coal Grading Conversion Xian 710065 China)
Abstract: Reverse osmosis membrane technology is the leading treatment technology for brine wastewater from coal
chemical industry. However its recovery rate is usually only 75 percent. The treatment of the concentrated water
from the process is significant for the sustainable development of coal chemical industry and environmental protec—
tion. Investigate the desalination-concentration of reverse osmosis drained wastewater from concentration
technologies membrane materials and polyvinylidene fluoride ( PVDF) membrane preparation. Introduce its research
progress and the membrane materials used in the process. Analyse the influencing factors of PVDF membrane.
Key words: coal chemical industry; reverse osmosis drained wastewater; concentration; membrane distillation; poly—

vinylidene fluoride membrane

0
12013 -11 -07
(1982—) . E-mail: suyanmin_1982_2001
@163. com

104 ( »2014 20 1



FEN SO & X0 J

1.1

(

90%

75%

95%) .

25%

500 m’/h
82%

1996

16

pH

pH

90%

20% 80
g/L COD
COD
> o
1.2
6
20 90
Osmotek
20
Elimelech
! 6 mol/L
( 0.5 mol/L NaCl )
HTI 50 C
25 kg/(m* * h) 95% .
60 °C
NH, CO, NH, CO,
1.5 mol/L
0.25 kWh/m’
85%
2% ° .
o o
o Tang W 10
5 mol/L ( 0.5 mol/L
NaCl ) 50 C
8.2l kg/(m* * h) 99% 18 h
76% . Martinetti '
50 g/L NaCl
A(TDS 7.5 ¢g/L) B( TDS
17.5 ¢/1) 40 C
A 12 kg/(m® * h)
99 % 80% B

105



9 kg/(m* * h) 99% 62% o
1.3
12
20 60 Findly Haute .
Henderyckx o
o (3.5% NaCl )
3
50 C. 0. 09 MPa

21.8 kg/(m* * h)

) ~

99% -
" (3.5% NaCl )
16
10 . 180 h
8 kg/(m” * h) 3 WuS/cm,
17
50 C
3 15.6 kg/(m® * h) ; 4
14.4 kg/(m’® * h)
5 wS/cm 8
65 C. 0. 085
MPa 17.86 kg/(m” * h)
99% 20 wS/cmo
1.4
90%

2.1

67 C.

(25 ~33) x107° N/

0. 002 MPa

24.8 kg/(m’ * h)

98% 2

75 O(:\
7.05 kg/(m’ ¢ h)

21

2.2

(

0.095 MPa

<60 uS/cm.

(23 ~34) x107° N/

»2014 20 1



FEN SO & X0 J

; 4 pS/cm 99 %
7 85 °C . 0.04 MPa
. 1 m*/d
. 38 kg/(m” * h)
1322-23 99% 75% . #
70 °C . 0.095 MPa ;
25.83 kg/(m’ * h) i
20 11.8 kg/(m” * h)
99% 4 pS/emo 18
99% .
65 C . 0.085 MPa 3
17.86 kg/( m® * h)
99% <16 pS/cmo 19
73 C. 0. 002 MPa °
13.3 kg/(m’ * h)
98% .
2.3
40 x 10 > N/m
2
° 60% ~ 80% 0.1~0.5 pm
24 N
0.51 mol/L NaCl 40 ~65 C
2 100% ;
25
N 29
NaCl N
; NaCl . CaCl, N N-
100% % N
NaCl H,0
10 g/L 10.0% CaCl, 3.0% H,0 3.0%
; 50 C

107



108

86%; NaCl 3.5%
50 C. 0. 03 MPa
2.4 kg/(m® *h) .

30

5 431000

(6d

(2%) (3%)

. ( LiCl)

; H,0
12. 0% - LiCl
5.0%-H,0 2.0%

55 C. 0. 062 MPa
19.93 kg/( m’ * h)
30% o
31

LiCl

; N “PEG -400

50 C
35 ¢/I.  NaCl

12.45 kg/(m* * h)

99% .

J . 2012 18( 1) :82 -85 101.
J. 2011 39( 1) :27 -30.
. J .
2012 5:61 -62.
J . 2012 43(5): 1
-6.
J. 2013 29( 1) : 106 - 110.
J. 2012 75(9): 771
~780.

McCutcheon ] R McGinnis R L Elimelech M. A novel
ammonia-carbon dioxide forward ( direct) osmosis desali—
nation process J . Desalination 2005 174( 1) :1 —11.

Mcginnis R L. Elimelech M. Energy requirements of am—
monia carbon dioxide forward osmosis desalination J .

Desalination 2007 207( 1 -3) : 370 - 382.

( »2014 20 1



FEN SO & X0 J

10

11

12

13

14

16

17

18

19

Elimelech M. Yale constructs forward osmosis desalination
pilot plant J . Membrane Technology 2007 2007( 1) :7
-8.
Tang W How Y Ng. Concentration of brine by forward
osmosis: Performance and influence of membrane struc—
ture J . Desalination 2008 224( 1 -3) : 143.
Martinetti C R Childress A E Cath T Y. High recovery
of concentrated RO brines using forward osmosis and

membrane distillation J . Journal of Membrane Sci-

ence 2009 331(1-2):31-39.

20

21

22

23

24

25

26

27

28

29

30

31

I 2013 39

(7):89 - 95.
I 2003 32(5): 10
-28.
. PVDF
J . 2008
39( 12) : 2018 - 2012.
J . 2009 35(5) :60 -63.
J . 199 19(5) :51 -54.
. NaCl
J. 2002 32(2):8 -10.
J. 2005 6(3):10 - 12.
D .
2008.
J . 2009 19(3) :45-45 21.
D : 2007.
. PVDF
D . : 2008.
. PVDF D .
2012.

HCOACALA LA LA LA L A LALA LA LA LA LA LA LA LA LA LA LA A LA LA LA LA LA LA L AL AL A LA LA LA LA LA LA LA LA LALA LA LA LA LA AL AL

(

12
13
14
15

16

17
18

19

J. 2013 33(2): 13
- 15.
J. 2009 29
(1):83 -89.
J. 2008 28(5) :377 - 382.
. J.
2013 41(5) : 19 -23.
RO I 2007
23(19):1-5.
J. 2011 27(17): 22
-30.
.PVDF
D. 2012.
I 2007 27(6) :93 - 96.
73 )
M. 2011.
D. 2003.
D .
2007.
I 2006( 5) : 25 - 28.

Yan B H Cheng Y Jin Y et al. Analysis of particle
heating and devolatilization during rapid coal pyrolysis
in a thermal plasma reactor ] . Fuel Processing Tech—

nology 2012( 100) : 1 -10.

D. 2010.
J . 2012 40(6) : 13 - 19.
J. 2009 15(5) : 60 —70.

20

21

22

23

24

LiMD Fan Y S Dai B et al. Study on mechanism of C —
H radicals” recombination into Acetylene in the process
of coal pyrolysis in hydrogen plasma J . Thin Solid
Films 2001 390(1 -2):170 - 174.

J . 2009 15(1): 85
- 88.

2010 61(7) : 1636 — 1644.

J. 2002 22(2):7 -10.
Shen BX WuY Q Gao J H et al. Study on the acetylene
making by coal plasma pyrolysis J . Coal Conversion

1994 17(4) : 67 -71.

109





