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Artificial Intelligence Empowered Teaching Reform for Resource-
constrained “Polymer Synthesis Technology” Course
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Abstract: The capability development challenges arising from the shortage of practical and virtual simulation
teaching resources for the course “Polymer Synthesis Technology” in higher education institutions are
addressed in this study. A tripartite collaborative teaching model framework centered on “teacher-led,
student-centered, Al-empowered” was constructed. Meanwhile, a new teaching paradigm centered
on artificial intelligence technology was established through curriculum restructuring, Al-empowered
whole teaching processes, and mixed practices. Practical results demonstrate that the implementation of
these reforms has significantly enhanced students’ classroom engagement, while markedly improving
both teaching effectiveness and efficiency. This reform offers a replicable and scalable solution for
conducting teaching activities and cultivating engineering practitioners and innovative talent under limited
resource conditions.
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Figure 1 A panoramic view of the Al-empowered reform of the “Polymer Synthesis Technology” course
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Figure 2 Schematic diagram of the “principle—process—application” modular knowledge system
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Table 1 Module architecture for free radical suspension polymerization to produce PVC
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Figure 3 Knowledge graph of the “Polymer Synthesis Technology” course

FEHOM JZ T, UM ST M R 5 206
R EHARR REWE LA EVIRSE
PRS2, X Al ) P 3 AT S5 6 B, TR —
ARG,

FENTAE HLEN3AT, HUmts T2 E RS AL
A2 Ty 3 $R 1R 7 AL HERA A IR B OE (n “ Fo
—AmE TR TR A, IEERATH
WA R & TZIRR”) B ARSI (n “18

$ T Ziegler-Natta fff {4 744 5 Ut W U0 720 5K
PRI 3 5 B2 ) LR ELAA B A ks AR
(35 50 H ik R 1) 2 25 SRR ), ATk
B AR D 0 UK o 27 AEAE VR B 73 52 5 AT LB 45
FOMBL i VF 3B 17 A IEATHN TS, R S BB
BNRGNF . FHIRG I ATL) e = 6, &
FRBHEAR R, N URFE #5282 O SR AR .

FEAAE SR, BT T 6 1 ALBhECR R



VAN

6 =)

%

DI 8 2026 4

UG aRA AEA, sm AL S ) HURAE T J8 AR
(FM R RO FELFZTRIR), bR E SR
BN “SHEHME T E"). i in e
FEI, AL EER “HONIRFEANN 2, B H
JESCHR”, R AR, BNAIRE T RA
PEM NI, S AR A SR AR R s . AU b E
B E A n) RE S B L R R S, N TR IR e B
B RIAR PR, T R A — s — AL (AR R

S IE I ATBhZA R A A0, B
AL AR T AR AU R A AR, R AR
e e 515 BB Re
23 “BFBEREN+IREIE REEZHEN

TE U 1 6 TR A BRI &4, JATA1
B B T, SRR N Y
TRRAR ST &

P I A2 TARBEAL AT Aspen Plus 47 T2
wite ZHANE T B&NIIEESEE. FE M
IR AE R DL Je i R SV, R X AR A
T ETREREAT ™M 1 o1 B~V 447 R B~ 1 AN AH
it . SCRFE AR A | Ziegler-Natta ({0 R &
HEZFRE N, RetEX IE T 2T R 5
BE BT SR P A e U

FAEGESAIZE T TR L ZHE A
KEEH AR ZH, SR 518 F Aspen Plus i #4245 41 4K
PEdEAT TZmAE T BEd RS 0E (W M
TP B T & bR R 255, 1847 AR
¥ )5 W] A4S B — RV B R A HdE (i R A
REE. o1&, PO E . AR SE).
] DS i R R e B AU SRR FE L R 77 )
BHEC LL xS 3R & i A 25 R sz, 183 T E S 3
At B, 80 SR M G B 2 AT AR A
L, 3T AN [FIHEA R SR AR X P2 It RE B2 . 142
FI| FH Aspen Plus #4)48 [f) 5 T i & A L Z I AE A i
(Kl 4a). 1217 J5 159 2 503 7+ & 2 A0 1 (18] 4b)
MEGERESREE N ERNGEG ST ERZT
3D i B (Bl 4e)o 3X —E AU ZH0b i
T2 B A ] s s A7 A A 5 1
AMUBEAR T S50 A, 3R U VF AR S5 B Pl s
&, R TREMA Y., AR RE P E#
1 2N R AR AR JR A, 7E “ = 25U R R
PR UH 55 )5 S S BT ] LS 2R SH

SERCIIE i SR A R B SR

LeRRERUR B SEBRAE P AL, T ik bS5t
V5, B S T 2B R RS IO SR

3 BEMANSNARR

3.1 FEFIYREA

B VAl 2 DR, AR TR N )
XTEC T, $ A AR St e MRS 5 R Tl £ AR R
S it A HE AT LAy BT o I — S AR A
SO BRI, RIEZ AN IS T R E
R o

A PR AR R SR I KR O S BE
PR R R B BoR: P R kL
AEFT 0.8 I TFE 2.5 ks /NHTT RS 5 B
65% FETF A 92%; W B ANMIRIETF 240%., 1X4E
o 7o ik B T AT e 1) 20 AR R ROk 1
AR IO M M. BRI E, 72 KM
REAMRE R L 2" B, SOE 5 IR
A E R 6 N TN, I IR A I ()@ i AT
B4 7 SCRR AR AN 5 AL . IR = BER A A
PUAR, I “ it — L2 Wi — TN 7
B, SER T 128 5E B NI I A OB BT T B
b TR R R T B K A 2 P R R 3 A
FER” 453407 R EA LB N HANME, HERS S
VEAME AT PEAG o

PR BT . RS WG 12 AR
Hin B A BN, BORE AR R LR G AR
JEE AE A 22 Bt VR FE v HE 40 31 39/121 (4 B 2025 4F
FEAIF W 121118, REVA B L2 %R
HE44 39), BB BRI Y 53/95 5 B E R T, AV
BT 2 AR R “CHE T IEAR SN “HUm
IR ST “H RS A SRR A 4
AR, EDIE T AR A 202 1) 2 S T B RCR «
3.2 HIDHEHMEENE

AL A ROz 207 0008 Gl K57 2 5
VENVA] B 24T 25 4 T 45 ALBh T, 20 T 81k
TAERII A>T 27 40%, MM REH 56 2 6 Ji 4%
ANBIRFE2 A A IR B $R SR BUE AL L

P IR I A PR A s R R TR A
WA AT T 2E W, 45A TR RE, A E
SE T bR AT B R A O AE A B B
fIX, H A TR 20 75 R R, SeHl 1 “AIK
BN FIERL 7



0 0 A Ry . e, SN 2z,
X FOCHSE: A BRA RN RS G N L Z 5 ALRBE U 2 7
(a) D H9-c¢-CNT b s FAHEMNDp - Aspen Plus V14 - aspenONE TEnE -ox
bA  TIHE BusR BE OWPEX AR | S% | MR |Apen Knowledge #ieg 8- o =
« Wposk  Oee  Omsse | e TREERA D S
O #ywyean O ED O emmg LBER RBEETH % pomE
BRI
WEmksr [ AEax [ #Rmns @ gETERE EeA
St TR TE FhE !
ey < /ETERmE < |+ -
CYCGAGB 1 o
_ EXC1
> Bg TZHEHR
> [ MEAHTA
> [gEOBE
> [ SRINE
7] Datasheets
b L@ MARE
Ny
L R f .
[riprem REB/HER | HRE GRS F  RUE  EATHERE  BYE  EE EEHES )
&9 2o b | { > . 4 . . }
- kZLas Mixer FSplit Ssplit
BAREEIHE | RERS 16% © {J @
(b)
0.350 e
MWN = 2263867  22533.32
0.300 MWW = 1042874 10241607
PDI = 45687 45451
0250 Area = 1.0022
ﬁ 0.200
i
0.150
L -
0.100
0.050
Eie)
0.000 NTE
10! 103 105 107 P = 2.6%10)
= . — 2.4x10
#ATRE _ : 22x10¢
L 2.0x10
70
. 72 74
RBLRIE (o)
) . ey N At ZE ) Py S =N v
4 (a) Aspen Plustt @ N & i L Z AR A ; (0)BBLEAT 5 R R WEE 7 T EA T EL ORAGRES RETE

ISR SR A M 231 B R ) 3D o T 1

Figure 4 (a) Schematic diagram of the polypropylene synthesis flow constructed by Aspen Plus, (b) Molecular weight
distribution chart of polypropylene obtained from the model operation, (c) A 3D surface plot of the influence of polymerization

temperature and pressure on the molecular weight of polypropylene
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