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Abstract

Electrocatalytic hydrogen generation, as a vital direction in the new energy technology, plays a
pivotal role in the evolving energy paradigm. The paper analyzes the linguistic characteristics of
English texts in the field of electrocatalytic hydrogen production from both lexical and syntactic
perspectives, and discusses the translation strategies for such texts into Chinese, aiming to assist
researchers in comprehending English literature in this domain and thereby fostering interna-
tional technological exchange and cooperation.
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1. 518

TEAFRAT B EURR B S Y B 1S 50T, RRIFRIFR. 2. SW BT A B R A Bk A
PR AR SRS T A, BB R AT K, E U 2 A A I T A . S A Ay
KT SRR R AT AR A R 7 VR 1] BRIE, AR Ay S B B 9 A R
S RAS PRI A 1E, 57 0 7T T4 AR, R NI FEL e e 1 45 8 1 R B P T, %
B 8 2 T Sk L R 2] ASSCHF AT T R BRI SO, IR A S 4 AT H A
TR TEVE A AV, 4R R

2. BIENHISITFIRCFHERIIF

PRIE E B NBUR G G it “BA R, AMITATDRBRE B2 )L kAL,
MM TFEATEAEATE D 7 [BIMELH AN — [T CEEREOR, 8 REL, e MRS A28
FAIC Lol ki IRV R D, RN T AR A R S MR, TR R A AR A
I, A BB BRI SR S .

EH M CLAWST T R[ADNIE 7 a1 i AL ) S 98 SOA BEAT 18 Blial VRIS, 73 A iz e SoA
MR ERFAE . A 1 AT, AR ISR th A KA AR, ST EIANEI /3, o byl AL A ) S e v
VA E A

67056 words tagged iﬂ ’I‘i -if.l %ﬁ 5 tt

Tagset: c7 Output style: Horizontal
Regular_JJ Dimpled_JJ Nickel NN1 Surfaces_NN2 for_IF Improved_JJ Eciency NN1
of_I0 the_AT Oxygen_NN1 Evolution_NN1 Reaction_NN1 ABSTRACT_NN1 :_:

AT 19949  29.75%

Persistent_JJ bubble_NN1 accumulation NNI during II the AT oxygen_NN1 ANAT 0
evolution N1 reaction NNI (_( OER_NP1 )_) can VM eectively RR block_VVI IR 1 0054 14 996
catalytically_RR active_JJ surface NN1 sites_NN2 and_CC reduce_VVI overall JJ

system N1 performance NI . _. s 1 40°
The_AT OER_NN1 is_VBZ an_AT1 essential JJ half-reaction NI with_ IW Zij] =J

relevance N1 to_TO metalair VVI batteries NN2 ,_, fuel NI cells NN2 , , 1A 6973 0. 40%
and_CC water_NNI electrolysis NNI for_IF power NN to_IT gas N1

Tications N2 . _. P
?ﬁiﬁaréﬁﬁfamsj energy N1 sector NN1 could VM benet NN from I the AT I;E /T;],E_I 8643 12. 89%

identication_NN1 of IO surface NN1 morphologies NN2 that_CST can_VM

eectively_RR reduce_VVI the AT accumulation NN1 of IO bubbles_NN2 on_II y 5

electrocatalytic_JJ surfaces_NN2 . _. ﬁ/ oS ﬂ 0,
In_II this_DD1 work N1, _, regular_JJ dimpled_JJ nickel NN1 (_( Ni_NP1)_) /‘ﬁ'l“ 6534 9' 74/0
features_NN2 were_VBDR prepared_VVN to_TO investigate VVI how_RRQ

electrode_NN1 morphology_NN1 and_CC therefore RR its_APPGE rough-_JJ ness_NN1 P R—

and_CC wetting VVG properties NN2 may W aect WI the AT eciency W1 of 10 EIJ 1ﬂ 1924 2.87%
the_AT OER_NN1 . _.

The_AT dimpled_JJ Ni_NP1 features_NN2 were_VBDR prepared VVN using_VVG

spherical JJ poly(styrene) NN1 (_( PS_NN1 )_) templates NN2 with_IW a_AT1 1_% ‘=] 0
diameter NN1 of I0 1_MC1 m_NNO . _. 1“ 1 434 2. 14/0
The_AT electrodeposition_NN1 against_II regular_JJ , _, self-assembled_JJ

arrays_NN2 of_I0 PS_NN1 templates_NN2 was_VBDZ tuned_VVN to_TO produce_VVI

four_MC types_NN2 of IO dimpled_JJ features_NN2 each_DD1 with_IW a_AT1 Hfﬂ_’, e 'L
7~

Figure 1. Part-of-speech tagged text and POS statistics result from CLAWS? online tagging
1. 22 CLAWST RIS IRMARE XA RIAM HIH AR
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2.1. SUgFREIRLC

AR E I, TRAIRRAE BRI, AR R U, B R IRARIAE K — A XA
I BA 2 AR 3G, Herp i PR A SO AR AT AT A i b s AHAEAN R 2R Ll it
855N FAA SO R A A, AR A RIS P AR AR 2 105 3 BA reduction D9, L3 AR SR O
o BRRT AR AR S U R A SRS NIRRT o IR RIRAE AL A ST A L
I, W 1R,

"/

Table 1. Common and field-specific meanings of vocabulary in the electrocatalytic hydrogen production field
2 1. BENHIE S ETRPC A E IR S FISUEAE E 17 X

W A L HL Ak 22 A 1A X Wi A L HLA 27 i 1] S
activity | i reduction ks> )5
cell gl HLVIE performance R 4 R
element BER A=V barrier P i Aef2
resistance A FH RH potential WEM k)
passage BiE T vacancy T AL

AR LA SCAR R BUE — e FR b S 9A 3 35 WO B AN R R R 3, i3s3 7E B %
A = T AR B LSS B PE, IRAE LG B Im ZE, IR 75 B30 3 1 B 35 H (A ) S AT ) Sk
B, BB aiRfEs, EEIGREERVCN, ST 8RS T 0R, EFIEFE X,
R BT iR
2.2. EMiE;C

PRIV 32 AR FE A BTG ) — S 44 R LS . X SRRV AT AT R B — . PR, BNTE, R HE
—iH 2 XIS . B I S AR AT & IRV AR E L B S AR P AR, XEARIEW
MBI HAEA ST S R BN MERRFS L il g R AE AR A S5 T, RS R R, ZRTA
EMAFEA, i 2 fros.

BECTISAIE
I )

HF R | HERZE FISEERIE I izt 4hr
radicals EHRE sulfide 54D distill Z&18 porosity FLBHEE
hydroxyl & nanosheets 48K annealing JBX voltammetry {R%&i%
metastable A2 metal matrix £/B& solvothermal 7Ki& overpotential iIFEBEH)

nucleophilic F#Z/Y electrocatalyst EB{E(LF electrodeposition E8;Ti3 capacitance EB&

Figure 2. Partial professional terminology in the electrocatalytic hydrogen production field
2. BEAHS SRS ZWAE

XTSRRI, HAR] SCBON [ R f—, B AR R W] 78 0 A B AL SR AR S Ll dm] il . RIE AR
Yo PEAERLEE , L A55E DL R S BEAE AT 090, R A PO AR N HERBCR R 1V R HERf 25 3L
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23. E41A

T 2 AN B AT AR (R SRS R R S (A 44 0]« sl 2T 2 DU e 7 R, TR 3R
EHRERECE RN . E AR R LR S 0E T KR EAEE, B, HHBEEHME. Bk,
VA AN T B, FEAZ ARV P B o 4 R LA H R e o AR A 3R] 7 AT K34 9 BA R = AN

(1) &I + ZiAgii: ZH TR R M. i, hydrogen evolution reaction (Hr&U% M)
oxygen evolution reaction (Hr4 [ 3). catalysts support (i 4k 7% 44). electrolyte solution (L5 75 7K) %5 «

(2) A + Zwgit: ZH TR el tEse. #l4a0, double layer (XUHL)Z). specific
activity (Eby&tE). active site (75147 1)+ electrical conductivity (‘5 HL74) 5%

(3) /il + HKiELEM: 2 T HIIBA R 45 F FRE i . 640, stacking faults (MEBRZ4Y). face-centered
cubic structure (0> 375 4544) . lattice-matched (f#%VLHED). phase mixed (VIFHVR A 1)%%

EREAHI A S, EERKMERZUEFNE, 7. WMEE R, DERIREG HMERE ]
WRCR . P AER PRI 7] 2 BRAR DG SO, RBP4 2 Tl i), BRI A ) A SR o
JLEI[5] -

2.4. YERRIT)

A7 1) A RS TR AN R R B S T, — A S A4 RS o B R AN T R R AT
TR 22 PR BT B AR NGB AR 8 FH T P A o S 40T, {56 FH 4 s ] P DT A 3% 28 TV R T B R MR )
Fik, HACREMERL. TERMEARIEIOES, g A A TR I B R RERAE R 7%,
% 2.

Table 2. Partial abbreviations in the electrocatalytic hydrogen production field

= 2. BREUH S TR HaHE 7]

i HE ] oy 1] X
SEM Scanning Electron Microscopy T B
SAED Selected Area Electron Diffraction TEIX LT AT
EDS Energy-Dispersive Spectroscopy REIEY
XPS X-Ray Photoelectron Spectrometer SR T e R Y

Y E SCA R B R IR, R SO DAFE S T bR T AR, R AR B AR
AR AT BB, X T il SRR ER 1 /R B AT 47 . BRR A, BUATT 2% LA S EAE DG
SCCHERH AR T s 16 T — 28 2 7 s i S A0k B IR 4 1], b SR B (HER) RTS8 B
(OER)&E, NIAT B #K FH R FH A SR0E s XTI SO I A R AL AR I 406 1], Fh T 408 I 1) 2 H L5 LAt 40
WAE R E SO, W EDS 7E HL A I SO BE NG, 1T AR AR IS U A H 1 22 3 8 (Electronic
Differential System). Fi¥-%(#fs 4% 4(Electronic Data Switching) 57 3, [FlI i 2245 & U iR Al &
Al B, DA 2 AR 1A () AR A BRI . TEZENS U] 55 U R I, T D R R R R ) SR

3. EELHISIETE ARHE R B R

BtiH N TR HER ChatGPT e, AN TR, JCHARBESECAAN TIIEIZHPIERE. ey
W, AR RE A 2 BURER ST TR EL A 2 R I N TR JRT, B IF AR ks, AN
e S A B CRIRIE I, AFSERMSCAH B CRE SRR, DRI SOE ST U A FE 6] B
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R RGEAE “ RS RRHOCR, WICIETE N TR IR D TR R R T 58 e ARk JFOC i, EEE A I
IEABRZIC K PHEEEORIERE, DL et S UsoR U, RIEARTEER 208, (HEEK
FAEME SAE TR, E T ESCE ORI R SRk, FHEHEED, WAk, Fik, €7
L RIIR At b, RS AQVERFIE RN DU SN, A B T8 SN ™ 18 v R 5 i R A 55

O B L A ) S U B R SCRR, T ORI S A1) 7 A2 A R RIE BT T R e, R
Bms AERNEGT EBUR T 2 sl A) . AR A R AT F 45

31 #EA

FELAEAL ) S U S8 SO &R T RHIOCAK, 2 L RIS SO AR TR 2 I . F 208 Kt 72 Im ot
Hl sy MARAL . PERE TG T5 T . 7ETE 5 RIETT I HALS B HILE, s Erseit# nTdk47 i 5
M TR T DA e . 2t R R R AR, RS R @RI ARANE, Wah e
RGO 2 A . MAEDOERESOR T, B2 EESSCE EARER, gahifdSIrAa
WH . B, EORIEDORRR, BSOS RS SR e AT D[ 7],  RIFERE ) ) DR A “ 387 7
5.

PREEFWEL, FE AL B S U S5 SO, Bah ) 2 FORFER SRIG MR, 2RI 2, LK
BT NI TR B8 . FERR RS ), 2B N AR I s s 1 sh Ao o6 AP 7 .

%1 1: In this work, regular arrays of dimpled nickel (Ni) features were prepared to investigate how electrode
morphology may affect the efficiency of the OER.

SV A AR ] 5 R0 B 21 (R TR AR (N BF 7T F R S an T 52 OER IR .

5] 2: In work by Zeng et al., modifications to Ni electrodes were made by mechanical polishing with three

different types of sandpaper, each with a distinct grain size or grit. The roughness of the electrode surfaces was
used to evaluate their efficiency for the hydrogen evolution reaction (HER).

ZEVEN: Zeng SEAE A =M [FDRLEE (R0 R0 R FEAREEAT T LB, DAL YAl FRUA 3 THDREDRS 222 Xof
HER R0 .

BEXS IR BN ), 2B Y ONERI RN DR AT EURIE BOIRE B —FB 0 e 4 BRI I, Kpaha)
o T, SRR, SEF R ENE S A P SO E , RIESCERERIA H 7> 2 K “Feng
R w7 o “Yang SIS e L “Cao FEIRIE [ e 7 A, HIRX DO RS
AEMS .

5 3: The surface morphology of these electrodes was tuned, creating a series of electrodes with
well-defined changes in surface area and geometry.

SV W AR, Hl46E TAER AR LT 454 _EA B AR Fik .

%1 4: Micrometer-scale dimpled features were selected to evaluate their impact on oxygen bubble growth
and coalescence as well as to evaluate how a dimpled morphology may influence the performance of the OER.

SV ERIBOR B M BEAFAE, L H B2 PP TR S80I OB 3R ) 52 AR 11 g T 2
Xf OER PERERIFZM o

B — B R R SER A G I BN 1), 2B VO EERE G BRI RIE, BN IC A2 H T E)
B A5, fEDGER R AR i, JoHR RO IR s .

3.2. RiALEH
FE AR I T, SEE RIS B — AN 35 22 R oEil i 52 A P 4447, T DL TE i 52 (3 T iAo 44314k
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SRR AR shiA B AR e A N AR R, T A R T . A4 A ZE M AE R e i A A R AR
WA, Hb el of BN “A of B” SN W A AR A B TR A IS EE R
WA aik . RIEPT LS . IR R I, AR SRR EARES. R, BT BOEMIEE
TEESE RIS IR BSR4 A G5 AR DT T AL A IF A, PR AR DU I TR 44 1Rl AL 45 h it
JENEh TR o

51 5: The identification and development of surface morphologies to assist in the evolution and removal of

oxygen bubbles from electrode surfaces could enhance the efficiency of the OER.

SV AR AR T TS0 W] in B A0 A LS 1 17 AR SORIRE TR, DR ke J A Wt A ) 2 T T 55
Al LA OER KR

f4 6: In the absence of controlling the surface geometry, it is difficult to determine with absolute certainty

what the specific contributions are from each factor that influences the observed enhancement in activity.
SR EAREHIER T JUFATEAS B DL, AR B ) 7 522 e 355 2 38 5 ) 454 L 3 ) B AR T ik

33. KiEf

TOKR R A A) T RBHIETESCA I — K ri e MR LHESCE RS 107 TR EALERSE T, B
)T HPEIKEEDY 21,4 ANTAI[8], T4 REL IS it 55 L (R A o) S TSR 1 D i85 ) 7P B K AT Ik 24,1 AN
R SOGE SOAR R S A KRN ENE R4, R rE KRB E . (eSS .
AR SR BATAE BRI R HT (3R]0 7 I ) S B B SOR I 454, T AR SR SCASR I & 3L, AR SR 3k
AFI AL A5 B IRCR .

1 7: In this work, regular dimpled nickel (Ni) features were prepared to investigate how electrode mor-

phology and therefore its roughness and wetting properties may affect the efficiency of the OER. The dimpled
Ni features were prepared using spherical poly (styrene) (PS) templates with a diameter of 1 um. The electro-
deposition against regular, self-assembled arrays of PS templates was tuned to produce four types of dimpled
features each with a different depth.

SER: AHFCRHEAARN Tum BERTE R A5 (PS) AR ZH SRt U i) B 43¢ PS B P, JEid
PRV S ) PS BEBRRE S 2% 1 DA [ BE A MR R (NIRFAE, M FT ) 26 R MR Ni SRR
Fe RIS B KR RS FE AR N T 520 OER FRLE .

PAE ), S 4 BRER ) 1 P G5 A EAT - TR F, A5 3SR -

A T I 1) 2 I IU PR T TR AR (N)RFAE  DARIE 5T AR TS 25 K FLRURE P2 AR A% BT 520 OER AR .
KR EAAN Tum (BRI IR 205 (PSR 4 7 Ni A BRI SEI U . B 2 PS B % 413
AT FLTAR 2 5 DO A A )R A T R R

ATRAURIL, BARCAAL MRS JEA) I E AT 7B T2 A B 0E,  H45 2 1 B SCAE I 5 A e it
T3 T R IALF- I Ay, JGH AN T i A f) S UK 538 ke, B AT B N SA R =,
AFBERIN . EFAAEREE T ZRFERMAH OO G, KBNS T HE SCRAEFH R TAE, —#K
KA RARAT T SRR 7 [9]. BHt, 7EEWZBUEN SR 1 A S5 SCAR ek Pk 25l B, 3
BEAT TR TE IR AR, 153 T RA NS E R

TEBAT KA A BIE AR, B RANBW 200, WRASEE R CiEE . R B, X7
SEREATHNEC 7y, USRI R FIE ARSI S RS R . WD EIER, WTRCRHI A E
BERTTE, SRRt R AN RO BEAT BLVE,  FRAEBRAR IR SO ORISR A Bl B RtAT A TS IR 5y, R #E
AR, BEATHE IR, WROREEVEIS A DOERIAHIE . W B, DAMERA AR IR SO .
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4. 4B

ASCHRVT T A AL USRS SO IR A AR R o AEIRND R T, AU ESORE BA =
Bk, WEAM NS SR MAgEngia. kb, BEhiEds. AR AR MBI . BRI
FEAG I A I RS CHR, B H AR Z U LT AR, AR AR AR SR TE I ki
PR PSRN, B2 T ERHEOCHRRE RN S AR RTE . IR ABIETT R A i S U SO 3, A BT RE R
BIEN B2 S A i 20 P 15 A0 5 A AR S SCHR - (2 i3 B Bl R (R 52 S R 5 o
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