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Abstract

Under the “Double First-Class” initiative and new engineering education framework, applied universities are transitioning chemical
engineering talent cultivation from theory-centered instruction to a dual emphasis on engineering competencies and innovative
literacy. As critical regulators of reaction rates, selectivity, and process energy consumption in chemical engineering, catalyst
performance directly determines industrial process technical routes and economic feasibility. This study investigates the application
of different catalysts in chemical engineering experiments at applied universities, examining their impacts on reaction conversion
rates and product selectivity. Controlled experiments were conducted under the principle of “same reactant, same experimental setup,
same evaluation criteria” to assess catalyst effects. Experimental accuracy was enhanced through increased trial repetitions and
validation using existing campus teaching platforms. The study ensures controlled variables under safety protocols, strict adherence to
experimental procedures for sampling and data processing, thereby establishing a foundation for improved experimental operability
and stability.

Keywords

University Chemical Engineering Experiment; Catalyst; Effect Comparison; Application Analysis

MABKFN T A REAFIRR L5 M A SE B
Ep S5
KERITYE R, HE - BB KEK 163712

mE

M —R” AERSHIHAFET, BARRFHIASRZREGARLERA P CARIERD SAFHERF LT @
B BARFANT R R, gERE I BB XEAREE, AEREZFARATT TLEIBHBEAREEZ
FAATR AT, A EAA KPR KPR E AR R LEATIR G, B R R R AR 3RS $ AR
B e, @8 “R—REY, A—S%REE, B—FNER" RS, 0K EEA AT R
Hrf, BRI X B R AR B XIS R AN, FBRARAIA TP S HATIRIE, §ARIERZSMATR THEMGFE
T, AR BRIAERA L SIEAE, AR FRRAFR SRR A,

KA
KFHIL LR, BH; ORI, BJH S

13 KT AOHE RS AT L SR A £
P N iv) Fz \‘O v /5& \4‘j£44 ?‘\’{

SR R AR BRI, sty PRSI, PRI AR

PR R BRI . RUERESIE R LS

SRR R T DR SR IR

[E4TE] WARASL TSRS AANERSS  LEAKGED, BaEaledt R F SR T2
% (E RS, 231006655141348) ; =5 8 2 1) @ [FIRARATRE, M BB & N AR i A B THROR A

. A HIREIRH PR,
BAMB—Ii#ZABTREARIE (NERS:
2023WB00038) . 2 MABKFN TEW PR EENFIZEE
[fE& A BB (2004-) . B, PEITHRILN, & SR VRS TSRO R AIAT T 5, R

TR ST A . RS
L , . AR RO P IR 552
UBRMEE] EE (1983-) , B, DERBINTA, B _migianon, EEAoNSR TR,

I, 2R, MBHRTRESEANR,.

B, MBNABEEHFR.

13



IR ARENA-5£02% - F06H#) - 2025F 12 B

A KRR (B8 ) . FeCly - 6H,0 (F5 0 ) [
AR, HAERA S Biar & Sega s BT
Zo MTIZARRENR, RS T 5D, REWIERI ]
NIER N . BUESTEE T, IR IR S R A
LA, IR EFNE . BTSN, R EAER
TEEW, (HaBgitt, RSB REURE 2, R
AT BB ek

55— MR ARSARMEACH], SRR S R ATE R —
FHE, DUER AT RN AR AL AR i UL A B A
FRRIAE . 1. v-ALO;. TEEEMEIGE. ZEML
FRI R FH e R [ 5 PR A9 7 725 T SEBR AR AL [ S AR A
AT EeEES R EE M O R TEIL
RIS, HHEAT TAESEhr, (BRI iEh, FFEE
RN | FetEIS) &) PR o RO S 45 SR 528

U N HE BB A AL TS BN, BT DA
SIAAWIEAGH (BEENAENBEE ) | XA R A
BOMIRAN, AT E X R A SE -3 A, ]
DAFE B2 R RR A | IR DL N R MR R 300 S L (5
Wi, (EEXHRESRAERREUER, RN EE G HEDK
WAy, Wit &S EAY RECRER G 20T e

S MABKFN IR AREELFIZREE
B5RAXE
3.1 BEfk )R Rz fp M ER 1 4L I M FF 1T XT BR & 1T

BWE IR LM, FeCl3 + 6H20 PR THAERR 1BV HY
ZERZ e EHSLL, ARITERE EHEEHE “EARILH)
Z5 RS EARS TR E P IR T DIREL, TR A
U R . B %, IR T BRI RE
PRSI A IR B TR — B L R 25 e
BRI Hk, ¥EERERS GO E— R ES Sy,
ARSI, Blin, SRR . SBISERS It
IORARRREAE, 7] DX 2B RE LU R 5
FESIEA , RARFEOSRR, T8 BEBOERIES
I, HESR R RRRL nTRE R BN =5, tEsh, K2
DIy S5 7 R T e < et il I N e MU O e W =X 2
BIKTE, ZREEarTEnsKE . e RS KOs .
[F—Ese NI e TLie G e, XEeEP R I IR0
OERREE . Btk Ah, WETERR NS, HREGE R
TR E, RE R RS B R A
510 FeCI3 1R 2, IZIMELIE S FeCl3 » 6H20 7KARIIINS
DU BRI R IR U 5 2267508, I
T BRI AT B E LA B AN TR R (ER &
BRI, AOUFEHFEKR, R AR ER AL
TSEBRRT R R E A AR S A o
3.2 EMFER PR fE L BR L RO FT B TZ L SE30 2H AR

R AER Nt ER (R AT e T 2SS, fE Tk

14

LA NEFSEET, 8 “RN—BE—HR" RS
WiiE, HEIERENTL . FIREREE (L. 55—, FRERMEIHE
TR IRRER T B b, BT . Rl
R G E R BE Tk, FRLEAEEWER B
BTERE . Fim” Wor i, Mg vk E A, w]3
NP VI A EE IR, B A T RBR R E
TR R L, (B TR R 5 T AR R B kR P
BT, R RSB EASE T  FAA SI == A
TFERIERIEE, HRNEER AR, B S
181 5 INZRR R 2 B R R B R, X RE R RIS 717
ST 1 il (] SN 1737 = Vv e 3 B =7 T DU
L ORERE. (B =IENE, RENEE IO RER bR R
IR R REERE . IIAShR S 2 B E, I
FORFER R AEE ok, DUEREEHA 2 A, =,
PR RER R E R AR TN RS . B TRIFRE . B
FTiRE R, PSR HAR pH Ao s,
KHEREFE IKIF” B o BAly: 2k -
BRI — PP K PEEEI#E T, HAEICT R RO A
I, WaRE Bl TR RIS R — R . AN 2
BRHR . RIS B EERES R, S TR TP AR A 28 A )
Wre e el E Mmtesl, R U EZ SN E R %
JRESME R, FRtET ORI, HES Rk
Ao RN FAIMRESH GRS T ENEhE . JENER S
H, S EE, FREEETNAETEE
ANELBRA SRR A, NEHEERRHRE
3.3 [SEMEMMKIRMNFEE—EEFEE—KFE=4%
A 513

TER ALK TP R A E R 2B K LG, v
ZSM-5 5 v -A203 R Tl —EmER e Tk — ik —
RIE" W= HELbER, (RS AR 2 S IR R S04,
T AT L ORI R IR B LI O R A 2 b, HARR DA
AEEOOT R — I 2 =S . 8F—, TR &Tm: Bk
I G— kbt b, H B im 8] — R SRR,
[l Z B2 R R SRR, PRI 52 RIS,
H O ek Bt GC W ZME . 2B ERIE, BHEREE
DI ZIEse PREE G, nTEDWHBWEE 3] v -A1203 K29
TE 410 ~ 440°CYEREINFRIRE A ZMft 5 40
BTRRENI . B2, RN FIFR—2R %
280, [A—HRER . BUERS . FrRELUARR A5 IES,
®, SEEESRRCFERETIE, GEMS B PREEEMAEE
W FEIER . SEAERIRE, ETAFEPF 2
PRSI, RS T RS RA S AR G R SRR S A= R
JIREEDR B, =, SR EER. EsEfTZ ERAD
FIREERE . BREE D B rgE, A “REFHRE L
RPNREAMEE” SRFIERRER, HAMERA HAERER
RS, B ESNERBEUERER, HRARESN



IR ARENA-5£02% - F06H#) - 2025E 12 B

[, DR ZSM — 5 RIRR IR 2 i TR B P AR T PR
&, AN 2 SRR SRS A S EIRGE R, P S
TR N 2 BRI R
34 FTEUENBAERNENFINNEEN ELE

TER K= sh 2 seiarh, IF & 1,0, s
MnO,. KI }2 Fe" =FRFAfIA R E RIS, HEH
foeami ]t rIE N AT FAThRE. —RIMERTH: =4
IR R —ERE, 1545 HO0, ¥IAIRE . MR, 1E5IR
TR N R IR ARIRD; FHEERE BT A —E & MnO, A
ERB KA. FEIREE Fe3+ #hikie; BUREE ZRIINAE
(AFIRERRERIS A, PAFATINE G R B E LR R e
5 EL R ETE AT 4 H20, PIE, f In(CYCO)-t &Y, 1/Ct-t 1]
IDRFEW K (B, HEE 3 R LR EBUSERZE . 95% &8
BEXIE. B “RER+ BRE Hik: BIEHEZ%
HFHESEILTTHESEREE, ek R30S0
FER H20, B, RS H R AR E S R AR, (A
BPEEES E . ZIEFIIIAET . 250 iRkiE . BE5E%
EHERERRIE D IE IS DR R R E R L, DIERREL
RTINS IR RS =, $FIARRNA
GHIRZETR : MnO, ER AR AT IR RS
WIE B, BERERERS . R k BRI, H
KPR IREMTERE T, HaemEmmsEme 5
FIE” 5 KUKAZRSEE, BOEHED LEE; Fe3+ kA
ZUEFRREN pH &, Bh LB KRR~ A i iS s e s fh. 280,
E=ANEE T EE ERE R k, i Ink-1/T ELA551 20
IEALRE, DRI =R AR EERUR M, TG HARA
THEZRIF R TR R R RAE RS
3.5 HMERIEH EMEHNELERSERRST
REOFE

FEAEYRAC Tsiatshrh, DUSEHRE A 5 ik e,
i KOH- Z BEbrErsigi e BRI, HHee n 3 T
EF BRI S EERh o TF, (RERI BB ARV AGEE, &
Rt \ER R TIBEA P lA o B AR B, HpR T
FERINICFRLSN, WRAZICFERMA. P, BRI R
TEATEE, HlR R E R R ER A L, A2
RPEEHERFRINZIE G R ER e e ¥ AN | S 440
“BRESIEDE . BiER” X—BRSFEREERER,
WA ARTIEE (L5 OB (IR IR EE R E A RE S #E A — 2P [0t

NG 2ok, BaileiiREeT5E NaOH/KOH SPATHIR LSS,
B THRERPZS . B FEARESN, HASIEE AR,
PREFsEe—rE, NIHER /jhEs/Rb ., TR, BiblfgsR. o
IHESEEBAEIE . 5540, INA R EEEHRRI K & E, RNES .
BENERANEE T EREANET . AREFRER, XHE
FITBELIEK 5 I A SEPOEMERE . (RN e R R E
B, WHARERR S LR RS K BRI R, Kk
B SEREEELL, RSRRENEETE, CRTEN
FORESIHA] . BERELL M P S, DUETEN R fE,
AL HETe R CHR) TR &R, alfE AT =
BEAR (Ca0) MA LRSI RAF, DIAHREI SR
RAREETETT, HER NS I s R g,
BELREIAI [F P S B o . B T LR 4y BRI
FERE, DUMESEAEmIA A PR KR . BRI R SRS
S THAR . £E7 M SR @IS S MREEL GC-MS &
MelfR R ER o &, [FRSLREAIN S, @ “HEE SRR
PREBEE . INATERVERE" |, Tk AE IR . el
PRI ], TEARTATEE T ER . FEE R
S MERERK Sy, TR RFHR YR

4 5i%

MRIEN B K 2 b TR B s B bR J SE bRkt 7

] — 2 M A 2 N EEAR R R AL s O PG AR A, L

IIE, mIHERh R (22 R B R EME . RIRAb,

A]EI LIRS R FRARE R R RS S

M. PESHEASSHENESR, MUEASHT TRERE R

P B, NSTIM LIS Hee B TR e Ar

ENpuy=

S ik

[1] W, Bertek, S A2 TR S AR L K SF Al Rz A B i
FE NI E AR R BT AR LT, 2024, 51(6):153-
155.

[2] AL AEH SRR - R, S IR A S S S ——
W& B S8 Mo FRI] AL A, 2024(34):52-56.

(3] BRREZE, W= AE BRAE B MR 8, R AF S (b B e T S
e E BRI ST RIS TR RHA R 5 147, 2024(7):174-
179.

[4] R AR, FRRER TSR = TR R SR 22 R
SRS AT T[] 37718 T, 2024(5):97-99.

15



