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Abstract

Under the background of global energy transformation and the “dual-carbon” strategy, “New Energy
Storage Materials”, as an important professional course for related majors in new energy and ma-
terials, urgently needs to break through the limitations of traditional one-way lecturing mode, so as
to enliven the classroom and improve the bidirectional efficiency of teaching and learning. This
study, based on the Superstar Learning platform, developed an interactive teaching model integrat-
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ing online and offline approaches. Through diversified interaction methods such as real-time discus-
sions, smart quick-response quizzes, and instant tests, the teaching closed-loop of “problem-ori-
ented—interactive inquiry—precise feedback” was achieved. Practical implementation demon-
strated that this model significantly improves student participation and learning efficiency in the
classroom. Moreover, by incorporating classroom performance into formative evaluation, a more
scientific assessment system was developed. This research provides a replicable, practical solution
for interactive teaching reform in engineering courses, holding significant implications for cultivat-
ing interdisciplinary talents to meet the demands of the new energy industry.
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Figure 1. Real-time statistics of multiple-choice responses to key factors
affecting performance of MH/Ni battery cathode materials
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Figure 2. Discusses the word frequency statistics results of “the differences in
working principles between AFC and PEMFC”

& 2.

ISEe

“AFC 5 PEMFC (I TRRIBER” T 1AMSIHER

o] I, AFC 5 PEMFC = EMF S AR ERRI(H, 5 Oy N A K H0) FEARH AL

FHMZ . HfRTT. XUARER) M T IshERAE — 5. MO ZR AR BRI, 381, KAERE

BB EAFIZESR . CO, BUEE

IKPVEPLIENE . AR L B S R SR AN A o Al T7E AR B B 22

Stk EHEGE T RS RN . PEMFC SRS HROEE Bl 125 B o v T 0 85 B T v 4%
AIARRTIE R, B SRS R 1 320 17 AFC WU T SRR R S A 7 1 4l oK v R BN T
R IR AT TR 2N N P A

Table 1. Comparison of characteristics between AFC and PEMFC

%= 1. AFC 5 PEMFC BY4F{EXTEL

AR FLt TR E SRR} it
RHE s i P AR
AFC: Hf#F sl Mk XS & -
R AT VAR GBS N IR B T A R (n HLJE bk,
I 30%~45% KOH ¥ ) Nafion), X fiF Hit.  PEMFC: [EZSHURR, Z5H%%.
o it AU
HSET  OH. MPNERENNE. B, hmREREpg, 0T RAR, BRSHR
J 8 HANA]
. _ _ o AFC: PFHIR M #E OH IFA K. Al
B 7 Hz + 20H" — 2H20 + 2¢ Ha — 2H" + 2¢ R, EE RN K.
AFC: [HMHFEKFHERN OH, &
BRESKCR B R R B 1 s N
=Y AR 3
BH A Jz J8 %02 + H20 + 2¢” — 20H" %0, + 2H* + 2¢~ — H20 O, A5 T

PEMFC: BHRIH#E HAE K, FHHE
K CARG 1L BAMR A 5 B4R FHARA O
A T B U DA 2 R R VR T o

DOI: 10.12677/ass.2025.148745

517


https://doi.org/10.12677/ass.2025.148745

JE#4R

s PREBTHGING Ag. PPt ApapRERL 2 AT fﬁmgg;jf% CO 52
o A TE A FL FE B IRE A °
SIREA), PtIAELTE. CO 5% = 5 UK PEMEC: EALAIAR . 5.
iR AFC: JBohE, {H/KHE B fE
e i [ %% (60°C~250°C, f£4% " - an B RCR ARG T BE B .
LR %) 60°C~90°C) A (e0'C~807C) PEMFC: J33htk, (EHIGIR R o 2
FEHETE, KIAEHE L,
AFC A 55 £ 0 0 2504 FH i i 4 FE A
W22, CO25 OH [ M A Ak SIESEST SRR CO2), R
CO: M5zt BREREh(K2COs), ¥EFEHM . B (BSNEASZ CO 5Mm) il B 37 5%
HALEALT], BRES R, PEMFC: 7] E %5 (ks CO, CO

<10 ppm). TS FiLIE.

Asefeh, EAGE S R S BT R G ER, AR TP “Hathig” A TR B
W . SHEEEE 2 A RTARDF B R 27 sl (R ), WG AT 2 B A RIS (PRI
NG (KA FE B A),  SUMRE S OGS AR ELAR (R 1) D2 A R A2 2 22 S B8 13 i S 2R Gk — 2
BEARAMEN RIS, SCRARBEAM). RIS, AP IR AL SRR A & Wae Ok 2 2 3L XA H 8=t
WHOEAPE B A B, (bR FL B Al 5 0 LA . AR AR AR L TP AN RE RS B BT R
FEZOHIR, BOTE R T AHe SOREAT RGME T 54k, e msE Tt A BRI B e, 24k
IMTRES KON R G

323 “HHTEMRIEEREE" MRSESH

FEYHE “ JUAURIASARE” — 1, P T Se b - A HUEN AR RRIE - A LA RS
BUREIT. NI - BEA YU R P 2 ey, #OmEsei® 78858, 5132 4E 85250
WEARAE AR AR AR SR B o 8 SR 1 DUARMBR BE 45 M AR DU H B SR AN R (0 2 O lE 2 14654, nls] 3, #2
SREEAE F WO — R ARG JSL AR AR T AR K

HO HO HO HO
NH, OH OH
HsC % CHs HsC %/ Haclt/ /q\_/
HO
OH OH OH OH
A (B) () €)))

Figure 3. Four different groups of polyol phase change materials
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