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Fig.l Surface morphologies of Ti powder PTLs of different thicknesses without (a) and with (b—d) MPL: (a, ¢) 0.4 mm, (b) 0.25 mm, and

(d) 0.6 mm; morphology of MPL (e) and cross-section morphology of Ti powder PTL (f) with 0.6 mm in thickness with MPL
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Fig.2 Surface profiles (a—d) and height distributons (e—h) for Ti fiber TLs of different thicknesses without (a, ) and with (b—d, f—h) MPL:
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Fig.3 3D restructuring graphs and schematic descriptions of surface
contact: (a) PTL and (b) PTL with MPL
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Fig.4 Interfacial contact resistance (ICR) of PTLs of different
thicknesses without and with MPL (the ICR @1.5 MPa case is

shown in the inset)
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Fig.5 Pore structure parameters for PTLs of different thicknesses by
mercury injection porosimeter: (a) porosity and (b) mean pore

size
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Fig.6 Pore size distribution for PTLs of different thicknesses without and with MPL by mercury injection porosimeter: (a) 0.25 mm, (b) 0.4 mm,

and (c) 0.6 mm; comparsion among different PTLs with MPL (d)

=1 TEEET #BERMILT MEFLES
Table 1 Pore size distribution for PTLs of different thickness

without and with MPL
PTL peak range/um PTL+MPL peak range/pm
PTLs Medium Large Small  Medium Large
¢ ¢ (L. T8 S0 HH L 2 5 300 P D 7 O 46K L B AL IE

pore pore pore pore pore

0.25mm  28-64 64-256 6-32 32-64 64-56

0.4 mm 32-77 77-256 6-32 32-64 64-256

0.6 mm 19-76 76-256 6-29 29-77 77-256

20
186 mg:::“* weL | ; a |:| Liquid water O Oxygen bubble b
< 16} | § Polarplate
o
||l
g 10} | M
S 8t ’7 O PTL
2 6F ;
g4 -za l il Tt
| T
2+ 1 Smallpore - Medium pore Large pore  CalVic
- _‘Hm L] e hannel ize channel size channel  lay
4 16 32 64 128 256
Diameter/pm

HIUZ FP AR S R VAT B T 26 o A% i o R W45 AR A
{2 A11>90° , ZR L 2 50 I B A IS /14 REHEAY HUZ 1L
Bt e, T F AR R R BB K 7 T R SRR R A g
B R , —F AT N — 2. Uz P AR LR

j(/\

BN TJ)

fio 0 7a FiaR, 7E 115~256 pm KFLIEE N, ALY B
J2 (TR PR BE v T AR B B2 5 7E 32~115 pm LI
BN, ALY BUZ B R AR T AR 82 (R
T AL B AE 6~32 pm /N FLIETE N, ALY BE
FRBOAH AN B2 v TR B 8= . B T U AH A

K7 Uz B etk

Fig.7 Transmission characteristics of PTL: (a) liquid saturability and (b) schematic description of mass transfer
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Fig.8 Polarization curves of different thickensses PTLs without and
with MPL
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Effect of Microporous Layer on Water Electrolysis for Proton Exchange Membrane
Electrolyzers

Gao Jianping'?, Wang Xikui"’, Wang Xing', Nie Zhiyu’, Lv Yuanjiang’, Ma Fei’
(1. Western Metal Materials Co., Ltd, Xi’an 710201, China)
(2. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)
(3. Xi’an Fiber Metal Materials Co., Ltd, Xi’an 710201, China)

Abstract: To study the influence of microporous layer (MPL) on the surface contact and transmission characteristics of titanium felt porous
transport layer (PTL), the MPL was prepared by vacuum sintering after the surface of titanium felts with 0.25 mm, 0.4 mm and 0.6 mm in
thickness were filled with titanium powder. The surface contact area/resistance, pore size distribution and polarization curve of electrolytic water
measured by laser scanning confocal microscope, mercury porosimetry and electrolysis cell, respectively. The results show that the effective
contact area of the PTLs with MPL increase from 3.1% to 11.2%, 22.8% and 4.8% compared with that of titanium fiber felt. In addition, the
contact resistances decrease to 7.07, 5.26 and 7.86 mQ -cm” at the contact pressure of 1.5 MPa. The pore size distribution changes from the
bimodal structure of PTL to the trimodal structure of PTL with MPL. The addition of a small pore size channel of 6—32 pm is conducive to liquid
water transmissions; meanwhile, medium & large pore size channels are beneficial to gas phase transmission. The overpotential of the different
thickness PTLs with MPL decrease by 12 mV, 45 mV and 32 mV at current density of 2 A/cm® In this case, the contact resistance is the lowest,
the pore size distribution is uniform, and the electrolysis efficiency of porous transport layer with 0.4 mm in thickness is the highest.

Key words: proton exchange membrane electrolysis cell; porous transport layer; microporous layer; powder sintering; surface and pore structure
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