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Abstract: Liquid organic hydrogen carrier (LOHC) technology is a key pathway to large-scale
hydrogen storage, transport, and distributed energy supply. Indole-based LOHCs show strong
potential owing to their excellent safety and compatibility with existing petroleum
infrastructure. The development of efficient catalytic systems is crucial to advancing the
commercialization of indole-based LOHCs. Accordingly, this review summarizes the hydrogen
storage and release mechanisms of indole-based LOHCs, systematizes catalysts developed
for these reactions, elucidates the structure-performance correlations of catalysts, and
analyzes the influence of key factors, including reaction temperature, pressure, and solvent
properties, on catalytic performance. Nevertheless, current catalytic systems still face
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limitations such as reliance on noble metals, low atomic utilization of active components, and
inadequate long-term stability. To address these issues, future efforts should focus on
developing atomically dispersed catalysts with low metal loading to reduce costs and enhance
atomic efficiency. Moreover, combining in situ characterization techniques and density
functional theory calculations can elucidate underlying mechanisms, such as hydrogen
spillover and intermediate conversion, and guide the rational design of catalysts. Integrating
process-intensification strategies, including advanced reactor design, will further enable mild-
condition operation and efficient regeneration of catalysts and LOHCs, ultimately accelerating
the industrial application of indole-based LOHCs in hydrogen energy storage and transport.

Keywords: liquid organic hydrogen carriers; indole and its derivatives; hydrogen energy;

hydrogenation catalyst; dehydrogenation catalyst

= &b

TEABRARIR S M MR B AL LI S 50, &Re
VE RN ZBHEBUR E AR IR AR, HIF R A 2l
LK SRR DR B BRI 2 4 1) SRR AR 7 1] . SR

» SRR RS B FRATY 52 i 312 TR 55 AR 2911 1
Y. BGEERAR T, E A AR B
(/N T-40 kg/m®). E4ifekE s BAFEZ S R
A S B A B it SU% FE(20~70 kg/m®), {H
WACREFE E IR e A AR R . BAESMHE (W
LaNiy» MgH,) &2k 7, A0 BCa s 218 A
EAFa s Z PR, Rk, FFR IR S A
. @ty RIFETIENMEEEAR, SR
Ny | A S: TP ERIFE

WA HLUAE AR (LOHC) B AR IA M F11L &4
VE A RAR, i R AN B A S AR S A )
I 2 S IR P  A A DA R fid S AR IR EA
FIH . LOHC #5 A Iy hn & i 20 2 an 18] 1 iRt
BT EiR 3F Atz 70, LOHCH REALL
TS . OmEE%E. iS58k
7.29%(TEMZE). @mE et MATE. ik [
R BRR A S, WA BHEILAT 1 S s Il AT
KPR B %, KR PR R AR . O
RE A F R . AU BT ) FvE T DU S A
R AT, PEREEARRERE. @A~ MER
GifEE, NIK99.99%, AL T A B AR R L v
R ERE, BT B, LOHC HARTER FA
REVRTH AN 5K i Re . SUREES Mgz i 55 7 A 2 it
AT SRR A B RSB sh st Sy s A
AR PIK ERTS

LOHCs FZ 0] 73 A7 R 5 S B R 5 Rk
KF. FIEHLOHCs L H A, IR RL R RN ZE

P =

Catalyst
H, Hydrogenation

Heat
(Exothermic reaction)

RZ\)IT Rzl/\\)m

LOHC (Endothermic reaction) HxLOHC

\ Heat
Dehydrogenation H,

Catalyst
1 LOHC K ARHME-fi S g™
Hydrogenation-dehydrogenation process of
the LOHC technology™

Fig. 1

&, BARAMK. RIS, (B AR
B SRR VAT, SR 152 LOHCs
DARGIWE(ID). Pl bk S AR B BT AR AR R, &R
THISINE R T ARSI, IR SRR s
SURHELE AT, R OISR I AL
TEE BAH 75 1 LOHCs e Jz HAiT A1)
BTV O, AR LSRR I S AR
FE v RBLB) ) 5 A8 DL K B % AR B 9k 46 ]
9, ML, WS LOHCS 11 1B & il B AR X
BAG. =R, B BERHRIF N5 )
SR RA B T B LOHCs [ 14 i 5 ik
AMERe. WNRATTLUEH, #5rM WK LOHCs
HA S ALY (i NMID #1 8H-NMID) i 44 £k T 0°C
Hip ¥ m1200°C, 7E% RS E T2,
R Bias Bk 5 R, BN . X THE
W N DLAR VRS T A E W5 W25 LOHCs, 7T LA
W 5K S LOHCs IR &, EHAE T/ERMT



1238 itk & A ¥ 5 & K 2026 55 15 %

DS, T AR SEhr i a5t i S UGEnLEI K R G E R BT, A
&, ¥ LANGI 2K LOHCs %oty 8 B L ISR i SR

RTINS B AL 2 LOHC BORBUAL  NHLH], AT REAL I SPERERI R &R, S N
R R8E . RECHZRIRY &R RN TTRE BE. RNEIAEFISHEE R R TR 52
LOHCs fifi i S AL AR R BEAT T EE, EZHIREE  w, 8 H R0 AEA A R I A S sk Ak, xRk
TS LOHCs, FHX|WE LOHCs ATy E it sty AT S, BUYIDAMSESE LOHCS fif
=, JCHBRZX NS, EATIECRR AT REME R R BT STt =% .

1 MBI LOHCs It RFIfiE S 1 AE

Table 1 Properties and hydrogen storage performance of indole-based LOHCs
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Table 2 Hydrogenation catalysts and their performance for indole-based LOHCs
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Fig. 8 Dehydrogenation of hydrogenated indoles
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