Korean Chem. Eng. Res., 63(1), 42-49 (2025)
https://doi.org/10.9713/kcer.2025.63.1.42
PISSN 0304-128X, EISSN 2233-9558

73710eaL 5t}

16227 79X G FwAtE 154-42
(2024 82 16Y H<r, 20243 10¥ 219 FAHE H4=, 20249 112 52 A=)

Dehydrogenation Reaction of Sodium Borohydride and Oxalic Acid Dihydrate
Compound Using Dry-Wet Hybrid Hydrolysis
Jeewoo Kim, Hosun Aum and Jihoon Jung’
Department of Chemical Engineering, Kyonggi Universtiy, 154-42, Gwanggyosan-ro, Yeongtong-gu, Suwon-si,

Gyeonggi-do, 16227, Korea
(Received 16 August 2024; Received in revised from 21 October 2024; Accepted 5 November 2024)

e o
e BE YRS /P PPN AORA TR ARAAY ARR AGEL & ATE Sk A
AR SR SBH)T ST Ol FSHEOAMONE ol §310] & glo] S S 4 A
o

& 4 715 e

YA F wRksE SBHS 47] B8 o4 ol 9sl] ZlE i 2ZsE)

oI5} 04 SBHst OA2MLO% ol£4) 115 Stolbel= el WSS olgalo] A3 1 6.5 witss) TA% A
Lol WA AN S glglon, o)t Tl A FRRal HESe] Al 58 3.8 wiveel u]) 425 v Z7hE
Asfoc}

Abstract — Hydrogen, with its high energy density, is used as a clean energy source in various fuel cells. In this study,
we conducted a dry hydrolysis reaction using sodium borohydride (SBH), a hydrogen storage material, and oxalic acid
dihydrate (OA-2H,0) to extract hydrogen without water. Following this, we performed a wet hydrolysis reaction using
unreacted SBH and a small amount of water to further extract hydrogen. By employing this dry-wet hybrid hydrolysis
reaction with SBH and OA-2H,0, we were able to rapidly generate hydrogen at a high yield of 6.5 wt% at low
temperatures. This represents an increase of 42% compared to the maximum yield of 3.8 wt% from conventional dry

hydrolysis reactions.
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Fig. 1. Mechanism of dry hydrolysis of SBH-OA-2H,0 compound.
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Fig. 2. Mechanism of dry-wet hybrid hydrolysis of SBH-OA-2H,0 compound.
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Table 1. Percentage ratios according to the mass of the components
in the SBH-OA-2H,0 compound

SBH - OA-2H,0 gaseous products

Hydrogen (m/z =2) 95.34%

Water (m/z = 18) 4.65%
Carbon monoxide (m/z = 28) 0%

Carbon dioxide (m/z = 44) 0.004%
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Fig. 10. FT-IR spectra of SBH and OA-2H,0.
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Fig. 11. FT-IR spectra of (a) SBH:OA-2H,0=1:2 compound before
hydrolysis, after dry-hydrolysis and after dry-wet hybrid
hydrolysis and (b) SBH:O0A-2H,0=1:2 compound before hydro-
lysis, after dry-wet hybrid hydrolysis and SBH:OA-2H,0=1:3
compound after dry-wet hybrid hydrolysis. Note that 0.4 ml
of water was used for hydrolysis.
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