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Abstract
Recently, due to concerns about the depletion of fossil fuels and the emission of greenhouse gases, the importance of hydrogen
energy technology, which is a clean energy source that does not emit greenhouse gases, is being emphasized. Water electrolysis
technology is a green hydrogen technology that obtains hydrogen by electrolyzing water and is attracting attention as one of
the ultimate clean future energy resources. In this study, the surface properties of the porous transport layer (PTL), one of
the cell components of the proton exchange membrane water electrolysis (PEMWE), were controlled using a sandpaper to re-
duce overvoltage and increase performance and stability. The surfaces of PTL were sanded using sandpapers of 400, 180, and
100 grit, and then all samples were finally treated with the sandpaper of 1000 grit. The prepared PTL was analyzed for the
degree of hydrophilicity by measuring the water contact angle, and the surface shape was observed through SEM analysis.
In order to analyze the electrochemical characteristics, -V performance curves and impedance measurements were conducted.
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Figure 1. Principle and structure of proton exchange membrane water
electrolysis.
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2.1. Yo|2 walat amofje] 4 ML

A3l A2 MEA, PTL, gasket, flow field plate, current collector,
end plate?] TAHLAER o]FolA glom A3} WAL 25 cn’E
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(a)

Figure 2. Type of sandpaper according to the roughness. (a) example
of a coarse sandpaper, (b) example of a fine sandpaper.

(c) (d)
Figure 3. SEM images of Ti-PTLs (a) pristine, (b) TPSA400, (c)
TPSA180, and (d) TPSA100.
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AFE] Merlin compact 22-& ©]8-891 0w, 7} 5.00 kv, LXE
AFeollA] ET type SE HE7]E ©]-8-38F SE (secondary electron)E wF
o} oA 5 BHFL
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3.1.1. SEM 24 ZAn}

Figure 3> XWH2|E 3FA] %2 pristine Ti-PTL(2)2+ ¥ A2 &
21383 TPSA400(b), TPSA180(c), TSPA100(d)2] T SEM A}o]
t}. Figure 3914 1= vle} o] pristine Ti-PTLS Uhaid 7-22 9]
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Table 1. Ti-PTLs Porosity Data
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Porosity (%) Total intrusion volume (mL/g)

Total pore area (m%g)

Average pore diameter (nm) Bulk density (g/mL)

Pristine 36.77 0.1774
TPSA400 37.39 0.2130
TPSA180 48.02 0.3040
TPSA100 36.86 0.2575

0.041 17,418.73 2.0722
0.034 25,260.60 1.7551
0.044 27,879.53 1.5796
0.069 14,851.59 1.4318

S
L —— —
(b)

(c) (d)
Figure 4. Contact angle measurement results before and after surface
treatment. (a) pristine Ti-PTL (b)TPSA400, (c) TPSA180, and (d)
TPSA100.
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Hydrophobic
6 = 90° ~ 150°

L

Super-hydrophilic Hydrophilic
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Figure 5. Water contact angle according to surface hydrophilicity.
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Figure 6. Ti-PTLs incremental intrusion vs pore size (a) pristine, (b) TPSA400, (c) TPSA180, and (d) TPSA100.
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Figure 7. I-V curve performance of Ti-PTL at (a) 40, (b) 60, and (c) 80 ‘C (Solid lines are I-V curve performance, dash lines are IR corrected
voltage and dotted lines are overpotential).
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