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BT/ (mg+ L)

JR. i 7KK
Raw seawater quality
[salESES e AR A
388 GB/T 33584.1—2017

BB T/ (mg - LY 1280  GB/T 33584.1—2017
WUE/NTU 5 HJ 1075—2019
pH 7.61  GB17378.4—2007. 26
S5/ (pS e em ') 5.3X10°  GB/T 6908—2018
BAERE/(mg« L) 62.5 GB/T 15452—2009
B/ (mg - L7 10. 5 GB 17378. 4—2007 27
WEREL/(mg « L1 0.7 GB/T 15451—2006 7
%%%/%ILE(QE)DM“)/ 0.16  GB17378.4—2007. 32
(mg+ LY
WREE/(mg« L) 2 750 DL/T 502. 11—2006
S/ (mg« L) 19 500  GB 17378.4—20073. 28
FALH/(mg « L7 1.4  GB/T S750.5—2006 3.1
RIERERREE L SIO: 3D/ 4 op 4778 42007 17, 2
(mg+ LY
Wi/(mg« L™ 4.56  GB/T 5750. 6—2006 1.4

% 2 PEM R &K RELR
Table 2 Water quality requirements for hydrogen
production by PEM water electrolysis
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SRR C)/(mSem™ ) <0.1
nEAY TSR/ (mg s L) <0.08
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AR/ (mg - LD <0.02

1.3 BERfERITE

TEH TAERT, SR A e AR _E Y F 3 A e TR S
{H W 2 E P S R R /N T 5 %6, B 2 5 s i
S AE R AR, — B B B K 38 1T
IR AR (D A (2O FHE 1,

A P RGBT IR kWU et TR T,
Vi I Hissd TAEHR L, Ajcosd MR TR FEL,
— A E B RSP A R G o IER 0. 92:Q
Hrk K i, m®/hy SEC 3R B Wi 7K i #E L
(kW « h)/m®.

2 KR ERIT

R A b B AL 40 m /d, 4 S b
PR R P 07T, UL TR T 240 KA it
K P GR35 o 0 3, 5 B B o
SEVEH) IR 2 5 B B TE VTR LB 12 1
58 BER . CYUT B  EDI IR AL A KA
TR BV K T 0 B TR B (R 2 K
Hy PEM /K b il S RS FTI K.

SR TR K H UK L HEA P2
DI % . 2 B K e BRI A R IR
HE AR B IR — S0 1835 225 7k
AT EYR B RSB IR YA [ K
B 7k A EDT BRI B £ 5 5. EDI & 407k il
DK AR 757 7K 1 S AN R B G
WAL . T3 S — S8 3 WIS I T = U
BB R ARG T LR AT R 5
A VR R A B P 1~ 3 .

35N KRR TR 2R G0 7 TR K A T i
ST ST T BRI R T2 A 4 .

of | |

 3XUXTIXcosd
pP= 1000 (D ‘
p ES I o
SEC:? (2 Fig. 1 The test equipment
ok

CEREEDS

v v
[k | —] g e s wm Mtk —] wER o] —guznis oo ][ = —gomes |fuser el

f

Mk ek Il i

K2 e T2 s B

Fig. 2 Flow chart of experiment
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Table 3 Desalting system parameter
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Experimental study on the application of membrane integration process

in PEM water electrolysis for hydrogen production

WANG Xiaoli', HUANG Peng fei's, CHEN Chen', MA Zhenqgiang® ,
WANG Shenghui'®, JIANG Lidong®, LI Dongyang*

(1. The Institute of Seawater Desalination and Multipurpose Utilization, MNR(Tianjin) ,
Tianjin 300192, China; 2. Tianjin SDIC Jinneng Electricity Generating Co. , Ltd. , Tianjin 300480,
China; 3. Tianjin Lanshizi Membrane Technology Co. , Ltd. , Tianjin 300192, China)

Abstract; With the rapid development of the hydrogen energy industry, its water consumption will surge in
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the future. PEM electrolysis of water for hydrogen production is one of the most promising hydrogen
production processes, which requires high-quality fresh water resources. Reverse osmosis seawater
desalination, as an open-source incremental technology, is an important way to solve the shortage of fresh
water resources. To alleviate the demand pressure for high-quality fresh water in electrolytic hydrogen
production, this study compared the desalination treatment effects of different membrane integration
processes and the presence or absence of energy recovery devices using seawater as raw water through a
combination of membrane integration processes. The designed experimental device has a processing
capacity of 40 m®/d, and the process mainly consists of medium filtration, three-stage reverse osmosis,
and EDI, with an integrated design using a high-pressure pump energy recovery machine. The
experimental results show that the conductivity of the produced water (25 C) is << 0. 1 mS/m, and the
power consumption per ton of water is about 2. 9 kW ¢ h. Compared with no energy recovery, it can save
49% of energy consumption, forming a membrane integrated seawater desalination process suitable for
PEM electrolysis water hydrogen production water, providing technical reference for seawater desalination
in hydrogen production water.

Key words: PEM water electrolysis for hydrogen production; high-quality fresh water; membrane integra-

tion process; energy recovery
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