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Experimental Teaching Design for the Integration of Scientific
Research and Teaching: A Case Study on Organic Electrooxidation
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Abstract: The integration of scientific research and education in chemistry laboratory teaching is instrumental in
advancing educational reforms. By organically combining foundational instruction with research, this approach
enhances talent development through practical application. Using the organic oxidation reaction on a Ni(OH),
electrode as a case study, this course comprises five instructional modules: preparation and characterization of the
Ni(OH), electrode, investigation of its organic oxidation characteristics, in situ electrochemical determination of the
catalytic active center, analysis of charge transfer mechanisms at the electrochemical interface, and first-principles
studies of the thermodynamics of organic oxidation. This curriculum spans from macroscopic to microscopic
descriptions of electrochemical reaction mechanisms and their in situ characterization techniques. The objective is to
deepen students' understanding of relevant electrochemical theories while fostering their scientific research skills and
innovative thinking through hands-on experimental learning.
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et AR E BERINGT B A 3d7 A 2 Ha3uE T 4 N nde,!s T He A8 B A ATk F#HS
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Ni(OH), ¥ [ B, AT 1 B R B 3T 1 R A IR R A i 1 N> (DMG ) B 5 40 T 2 321t (Bl 23 ), 3R B
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JE T TR LA 2 s I8 e R R A A 2 R R VR R I %, TR U R R T A A S
2L % A I R E R . NP NI(OH) AR E 14, AT 1100 mA-om™ 28 HL L% B R 50 hFE AL
MR (E2d), 7250 il AP A B 136 VA A, Bon T BIFHIR R S4Bl 2 e e
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Ad B 22 3 RN S A% R B AVE 25,
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AT 8 B 4y ¥ SR A% B T P RO SE RN, I FH R bR R T AR 43 R R B R A A R
AR (Asio) R R /N AT DA Bl I 7 43 v R S AZ iR 6, T8 JER 1 PR A fEL AR 67 AR L B S %
PSS T REME R R o DRI T E 55 LA 43 1R U3 3508 3P (Avsi) R B 1 o 408 23 7 1L (HOMOO), - RE RS A
SE A ALY A AT RE RSB AL m A B R I 1 b 3 . N T B — RN o 7 1 SN AT RE
AT Js 97 A7 A5, SESS WM T LR & A RSB T R B E /NG T HILSV 4k (K4da): #23E(F
B, OB, KPR, EE(RE)MEECEFIZ). LSV BoRA N2 T s A Ak #7325 I ENIOOH
AR, 3R B G NG R ALV PE O ML . 48 FH Gaussian 0OWHE AR AT 0 F E=ALTHBL, SR A 6-
31IGHEHAFBILYPIZ ¥, X — RIVEN/N FRAT T a5 E TS50 . H, KM
KR 6-31G (dyp) 4L, Hh58 74 o9 i 25 () Rt . 01 o AN 1 (k) 9 141 45 Fukeui 2R 2K
/55BN SN v = AR

fo =l — 4l (6)
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Ny =1y 1y = 24+ ®)
453 R RE ST LU R FFA L 5e 15 2 70+ BRI ET A I+ SR A BE Asi, AR -
As = SAY, 9)

AL, JE I PG AsidE TT A BUAT B R 7 1 2 F PSR R A T S i v . 6 T ey, 4axt &
JETR, FKAEH (Fermilevel) & 7 S m e g, & T10%H . B BN SR e AE
HLAITHOMORE S 2 (8] (1558 &, REWSAE N R ML RE 75 R AE AT 22 4085 . R T 1F HNIOOH I 9% K BE 4L
fifi FIDMo 33 A4 4 35 47 AH AR AL (1) % B 32 R S i A 22 3 5. SR PBEIZ BT Uk
FEIEM(GGA) IR A e B RE, I DNDIEA ML BT H hE AR R 48 7, {8 A 20 s 35 (BCP) 77 v2:
BNi Gdl4sHE NN BT . AL, EFRH T Grimmedi H I DFT-D2 75 v i 4l ik J6 A 4 Sy A B AEF o
NiOOH 1) 2 K e g it 5 A, 2112,

1) BAZES . NIOOHIIZE B NPL, MARNZR, S EENa=4.951. b=13.477. ¢=25.000
A (1 A=0.1nm). 7E100)H ) H L HEAERNIOOH(100), XFEAE =R TZ R AA 5 1248 R
T 24NEE T H6ANEJR T FEE S A ANIOOH B 2 F AL 1 g (1) B ZE 520, FENIOOH(100)%
A B —NEJR T, DA AL NG S N S iG PE T, A5 1 ANIOOH(100)-Oy;

2) SEtAL: R DL E S8, WAL IINIOOH(100)-0u T 45 Mtk . L S5 M S 50 g
BEAMRNL x 107 Ha, 1AM 50.002 Ha-A™', A2 50.005 A

3) FOKRBEHTE . MAWBREE MG, TR RIIRE (). X T2 MEARER, KEESR
(Er)H 7 FEEr = Evac — Eri€ X, H A B A GBS (Evac) & 2 & AT o] [ A4 R T 1) & 1k i IR 4, 1T D o
B(Wr) e MK R AL I H TR B E S I BER . 1T 5 FINIOOH(100)-0O, 1) 2 K GEL N—7.47 eV
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LI R A 2 A G E RO S AR S S 6 1 RE, BE AT DAVE R 45 A A S S 6 o R AR AR BLAE IF %
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21 FATHES

HORLEGAT— A 5 RN A S B A 1,  RATRFRAT S, E A MR IR AT 55 b R S IR P Ag sk
AL T . FOMWr BCE RS S 7 IR, PRSI0 e, R G B @L,Hﬁ
AT BRI TS, 5] S AR R AL R A R . AR, SRR T AR SL IR
LHETE T T L 30 B A A IR B, 2 2o M OO A BR B R, 50 RS2 B0 AT D 60 RN S 56+ R A %
TAE.
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