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Purification Technology of Industrial By-product Hydrogen Used in Proton Exchange Membrane Fuel

Cells and Its Application Prospects in Power Grids
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Abstract: A proton exchange membrane fuel cell (PEMFC) is a
flexible and controllable clean power generation technology. Its
utilization in the power grid could further improve a grid’s peak
shaving capacity. High-purity hydrogen is required for PEMFC
operation. The purified by-product hydrogen has the advantages
of low cost and environmental protection compared to other gas
sources; thus, it has great potential for large-scale application in
power grids. In this review, the sources and market capacities
of several types of by-product hydrogen in China are reviewed,
and the impurity characteristics of by-product hydrogen
are analyzed. Then, according to the purity requirements of
PEMFC-supplied hydrogen and the influence of impurities
on the performance, purification technology, and application
status of the industrial by-product hydrogen used in PEMFCs
are reviewed. Moreover, the economics of by-product hydrogen
purification was analyzed. Finally, based on a comparison with
other hydrogen production methods, the application in power
grids of by-product hydrogen used in PEMFCs is prospected.

Keywords: hydrogen energy; proton exchange membrane fuel

cell; by-product hydrogen; purification; economy

¥ E: TR (proton exchange membrane, PEM) &
SOOREHL AT SR AL SRS AT AT I R T, T ORI AT 4R
L IR RE T o R LS TR RE R Al AR, Tl Rl
AR AL E Ty U T H AR S BN B R O
e, AR O AT R . LR T B AT E R

E2WME: BRERAFRAS LA B (5419-202020249A-
0-0-00) »

Science and Technology Foundation of SGCC (5419-
202020249A-0-0-00).

TR S ORI A, I 7T RE S
SRR X BERPEMYZORE HL Tt o JURH A 4l B2 R [ 4%
IR O IR B PR R, £58 T LAIE T PEMAREL L
R B AR R IR . SRR, Dl E A
AL S AE A PEMUR L T ORI 28 5EMEEA T T 00T, JFAE
5 H A E 07 2O FE R FEAS L, R T A R R RS H]
AT -

KHEE: HAE; PUrsCmBERR R, B alifls 2

0 5l

I

AR AT, FTRRRE, Hoohk. #&
PEPE R R, BERR O E2 L 20 F LT S S T
Wz — o MRS TF A FH A 2 B ) il R K g
P50 P P8 e e ) o TR S AR AR A 2
SRE TR N R IR 22— FORM IR
T TR A Az 7 18 S IO 1 s S BB A A
(proton exchange membrane, PEM) A} EE it A5
AIF A U B EE 2 T AR —

AT, S EEHBGRTA : AR Al
HLf K AL Tl |l = SR ai b 5. S5 A
o, Tkl S aifb B aia <, LT IeHasb st
AR A RN, BRI RA, SRESEHINT Tl
SRS AL FRFN TSR, 8 TR HE T A e . ]
AR TR EE R, AERR 20
RKMERI A B, Tkl S 2 H E R R
W& FERI AR I e SR TR 2 —



448 ESGE

REEXRY

Hat s

35 S A5 FEAZ AR F il T SRR S0 R 48 3 SR A
1R, X CORMR A By L 5K I3 3 HE R ZR 735
107°GAN07G, T LRI U A AL BA R H R A
IO T PEM VR A 1t Y DGR,

TE SRR R AR B bR SRR R v E AR R IR
R E ANy b E A REVR R
WY ¥, E R R — A KE, PTG
A Tl 207 fE 2500 0T t/as Tl TEI20304F, H [
ARTREKIRF350005t, FEL AL TRIA R 5%
CABEITED . 2120504 A BELE [ REJR A £
5 L2 10%, AT REILIT6000TTt, AFLT™
{EEE 1074470 SN A# 10 0004 L 1, 28
Wiz Tk A A ks ST AR S, BRRL
M R 520 T i/, ek AR E 2T G a,
SRR R GE - RESS0 T B a.

ARER R AIREEL CNE1FTR):

D ARE & JRAIH, BT K A
JERFRI NS S AR TR &30 ARMERC R R
BORIE, AR E SRR (A H BRSOk
LR A, P A EE L Tk - 2O 25
S, BRI A REVR & B R S . A
AEZF AN KR

2) i, AT AR RE VR R L L R A AR
PE T RE It AN 3, TR~ SR T B

3) i, K AT A AR A R SO B, A
FC A CCSHA L AW ZURT K BH AE G AT 2k il &
LR ARBAABANIE . HHOEEE S A B IR SR, 3
JREE AR e U DL R A A, R M ) B e
PR . TT20504F 2y il SN AR A B T 10T /kg -

MR R R SUABR AR, Tl /™ & Uk A
REF= . & R A Hp b ) E B A SOk — . Tolk Al
P AR Sl U RE AR v B IR R SR A TR AL £
MR R AT, BEEAREE . TALEIF=E T s
WEK, AR E TG AN, v ERE A
JEATIASR AT A g 3 A U (Al i &, 1k
T BEAE Tl ST 225 | ATk S AR A
REVR, DASCBRIREEAK, A NS T e
TR . T EIZBE AR ST G AR 42 5 B AE .
U, MWKIZE, Elr=a il PEMIRAEL L b Uk} &
(R BRI A SRR 0, TR AT P4 R VR i g H A /K

il SOEAT G AT RFEE R R A 1 2 ARK S RE LY
ERAW-

FERE A, AR AR TR A LT LK =
HA RS AILE,  BAR LA O S e el 75
HEA WA 2555 I8 SA IR ANE, T
bl = Sl A AR HGR 2E S AR AR PEMZRRE L It A
JERIA P R R R R IT R 2 — . NI,
AT e R RIS ROT K A U 2B s T
ARy DR BERI = A S AEPEMARE i (A 04T 14 157 ]

x1 SREEREZE
Table I Hydrogen energy development route
EEEA  REESR EEER
(Z2030%F) (Z2035%) (E20504F )

BARIEHR PR

H, iR ok

it 2100 3500 6000
TEREUA
RZ& 2.7 5 10
& H%
DAL B N 2l
QREE A ﬁgiﬁ PR
T 2 BURR T KR
R, E TR > R
BT wwmwn 4. kh% iﬁgﬂ . A
Reise AT A AE ,i$¢t BEA 7K 4
MR dwAokE T L e
SURTE T o STEEI N
e ED
AR 25~35 <20 <15 <10
/OG- kgh

2 TAWRIFESHEKERTSZEE

R R ORI Tl ™ S E 52, e A
R SR I R L ORI, A A TS
RpER e EEHTA . 2B, 14 Tk,
PR 2L RE Tl A P R A K & T . 3
it B A S T ™ U T [l B el 3k
15f¢m’, HHLE = G A A B R ] 352142k Wh eI
FACR750%11), al DL 2 H T PEM ZUREHE
EAIE RS SN

R MBARR R AL, TR L
o AR PEar A Tl @™ S0, 2 T
WA= EA S RS Tl A= S BRI
A

21 SWEIWVRIFSES
AR

SO T SRR, R 1 BT



Vol. 4 No. 5

RN=, Fi EF PEM BB TV RS SRR BB NSRRI AR = 449

A29278 m’AlFF AR B, P EA S
2005, AIFEARIFE SR A9 m’ . FARAR Z S
Ml ALE T R R MER TR A r= 4 LR R = 2
BRI ZRALAE60% A AT, BT LA REAF W] 3 A il 7= A
1.6f¢m* (1.4770), HARKEEARIE T .

S Tk R P R A R T 92%, b E A
AR~k AR, B AR AKX
A, AR S AR 2R .

~

48\

>

x2 SHILVEFESNEREAREE
Table 2 Impurity composition and content of by-product hydrogen
in chlor-alkali industry
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Table 3 Impurity composition and content of by-product hydrogen
in propane dehydrogenation industry
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Table 4 Impurity composition and content of hydrogen by-product
from ethane cracking to ethylene industry
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Table 6 Fuel cell requirements for the purity of raw hydrogen
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Table 7 Comparison of process characteristics of hydrogen
purification technology
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Table 8 Hydrogen cost for different hydrogen production methods
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