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Abstract: A double-end deboronization process was designed and applied in a large-scale reverse
osmosis desalination system, and the effects of secondary influent pH, seawater temperature and boron
content on deboronization performance of the process were explored by using reverse osmosis system
analysis software. The novel process could effectively remove boron in seawater. When the pH of the
secondary influent was 9. 5, the fresh water quality could reach the standard. When the seawater
temperature and boron content were low, the fresh water quality could reach the standard by only
operating the first-stage system. When the temperature was higher than 13 °C or the boron content was
more than 2. 3 mg/L, the second-stage system should be started for further deborating. When the
temperature was higher than 30 °C or the boron content was more than 6.0 mg/L, pH of the secondary
influent had to be appropriately increased to improve the deborization rate, so as to achieve the boron

content in the fresh water reaching the standard. Compared with traditional deboronization process,
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double-end deboronization process could reduce the treatment scale of the second-stage system by 43% ,

and the construction investment and operation cost of the secondary system were both reduced by 43% .

reverse osmosis desalination;
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Fig.2  Relationship between boron content of fresh water
and secondary influent pH in traditional deboronization

process and double-end deboronization process
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Fig.3  Effect of secondary influent pH on boric acid ionization

and deboronization rate of double-end deboronization process
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Fig.4 Effect of seawater temperature on deboronization
rate and boron content of fresh water in double-end

deboronization process
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rate and boron content of fresh water in double-end
deboronization process

KT SR <23 mg/L IR, XU 7K B Bl T
AT LI “ ARG NP — RS, K kK
BOK LB 100% o Bl KBl & & L. 0 mg/L Jt
PR 2.3 mg/L, — ARG BI AR YE R AE T9% 7
A PRI B Bl A 0. 21 mg/L 731 0. 48 mg/L,
D3R AT LAA R YK &1 > 2.3 mg/L i}, 5 22
JEH R R GERE— 2 0, B K A 2.3
mg/L FHE 3] 6. 0 mg/L, X 7= 7K Bt i L 25 i 1t ol
RYEFFAE 92% oty , 77Kl & % i A 0. 19 mg/L
ThiE 2 0. 49 mg/L ATAR AT DLk bR o 78 B 7 IR Y 155
OUT I R > 6.0 mg/L F, BR T RF H 4%
RGO B B — A fd v — gtk pH H, #2771
BWRO BRI, LSS B> K 035 ik dr. DAk
I, RGERI B AR BB B K IR R G
B O, TS K B S IS FE R — A RS,
PN T K AR s e . AR
FARBMF T AT T K IR S 2 A ot il 5 ks

R HEK U B 2
3 ZBFHAE M

AT H R B T 2R R = K R B T2 A
THRRGERRE GIBATAT T . AR R
R BB KR TR R L5, WK R ARG
BHEA L 3 o6, LS 000 m’/d i 28 %
MEKIRIC R G R B, ) BB T 200 — R R ok
WA R AL SN 567 J7 G, WU K B T2 — 4%
ARG EBBTALI N 324 Ti TG,

TRRGNE AT 1, EE R REAE AT
4tk K pH {E ) NaOH 25#EF1 BWRO [ 5 46 9%
L HA B 254 1.0 50/ (kW - h) 11, NaOH 2% H
2 500 Ju/t,BWRO JiEi2% A o 4 000 Jo/ 37 o 4 i A
S AENY A RGN TR R R RiE T
AL 0. 536 J6/m®, WU = K B T 25 ) — 4%
RGBT AL N 0.303 J6/m’,

DRI, A b R A0 T2, s e K e T 25 i
TR G PR T 43% (R R G
WAL ATNIZ T AR T 43%

4 i

X RABIR B B W KRR G, Wit T —FhW
Ui P K O T2 R 4 SR W, R e K
B T2 BEA B B A 7K R A B G 35 B itk
pH B F) T2 5 R 50 A AR R BB 7= K B 3%
M GgakK pH (BN 9.5 B, P2 KK AT ik AR, 24
Vg KR AN 2 i AR, (T — R R G KoK
FLRVAT IR FR s S K B > 13 C sl &% i > 2.3
mg/L i, 75 B i F R R Gedt— L B ; 241K
FE >30 CEill & > 6.0 mg/L I, AT 245w —
Gtk pH (ERH& T B 7 B il 38, DL 3t =
I ik bR 5 BB T 25 B, X = K
T 2530 5 7 VA KR P e 8 T K 2 K i B 8 4
B B AR A I I 7= 7K B 0 R 4 11 Ak R
T A3% A R G R AR RS AT A
B> 17 43%

Sk

[ U] WREOHE, B, P&, 55 RBERKIRILHER [
WA A R KR HTLY ]. v [ 45 7K 7K, 2010, 26
(16) .16 —19.
Pan Xianhui, Wang Shenghui, Yang Shouzhi, et al.

Development and use of energy recovery technology in

- 30 -



www. cnww1985. com

FweIl, 5 KA BAE AR EAL R GIE KB T LATR

%36 % %7

(2]

(3]

(4]

[5]

[6]

(7]

[8]

RO desalination [ J ]. China Water
Wastewater,2010,26(16) :16 — 19 (in Chinese).
WA ZE, S, . KR A TE W 5 T Y TR R
BILI]. E g KHEK ,2018,34(6) :89 -92.

Yang Shujun, Zhou Chong, Yan Peng. Case study on

&

seawater

desalination application in an islands[ J]. China Water
& Wastewater,2018,34(6) :89 —92(in Chinese).

ey IS, B 0. KRR 5 TR (M. Jeat:
ez Tl H ikt ,2016.

Gao Congjie, Ruan Guoling. Seawater Desalination
Technology and Engineering [ M ]. Beijing; Chemical
Industry Press,2016(in Chinese) .

EWE. RBERKREBME AR BT T]. —F
AR ,2012(6) :35 -37.

Wang Xintong. Study on boron removal from RO
desalinated seawater[ J]. CFHI Technology,2012(6) ;
35 —=37(in Chinese).

K, Tk, T AR, I K BRI 2 B g Ot
(] REE R #42,2013,32(3) .28 - 32.

Zhai Zhang
Development of boron removal methods from seawater
[J]. Journal of Tianjin Polytechnic University,2013,32
(3) :28 —32(in Chinese).

SN, BB, ERAT, 5. —Fh B BB RS
[P]. s[E%EF].CN201320712736.2,2014 - 07 -02.
Deng Wenchuan, Gong Yaoping, Wang Yinyou,et al. A
Reverse Osmosis Boron Removal System [ P]. China;

CN201320712736.2,2014 =07 —02(in Chinese).
Meng J,Cao Z,Ni L,et al. A novel salt-responsive TFC

Xiaofei, Yufeng, Meng Jianqgiang.

RO membrane having superior antifouling and easy-
cleaning properties [ J ]. J Membr Sci, 2014, 461
123 - 129.

S, B, TR A IR R K IR AL Y
WHFELT]. KA FHAR ,2013,39(5) :104 - 107.

Wu Linlin,Fan Xiong,Zhang Xue,et al. Pilot-scale

[9]

[10]

study on membrane seawater desalination in Bohai Rim
[J]. Technology of Water Treatment,2013,39 (5):
104 — 107 (in Chinese) .

0525 TR AR, . K TR AL S5 2 T A
RERYATTELT]. IRl 5 4A,2015,35(3) 81 - 84.
Fan Wenwen,Zhang Zhiyin, Ye Xinnan. Study on boron
rejection performance of SWRO membrane [ J ].
Membrane Science and Technology,2015,35(3) :81 —
84 (in Chinese).

RS, KT, DI, BT ST 45 G A K IR
UM T[], KAR AR, 2013,39(5) =45 -
48.

Zhu Yuejie, Zhang Yu, Ma Tong. An analysis on
economy evaluation methodology of combination between
power plant and desalination plant for desalination
production[ J]. Technology of Water Treatment, 2013,
39(5) :45 —48(in Chinese).

e
LGRS

EEE M AT (1990 - ), 5, Wi v e lis A, i,

FE N AKIRA L2 SRR & TAE
E - mail : weng_xd@ ecidi. com

%5 H H#3 :2019 - 08 - 30

<31 -



