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Figure 1 Implementation roadmap of the experimental process
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Figure 2 Surface contact angle photographs of SiO,-DDES
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Figure 3 Photographs of dispersion stability in ethyl acetate of (a) unmodified SiO, ,
(b) Si0,-570 and (¢) SiO,-DDES
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Figure 4 IR spectra of (a) SiO, . (b) Si0,-570 and (c¢) SiO,-DDES

HBARLAMDGIE BT © LR GK SiO, R R 1 BE 9L ot 7] KH570 A DDES A #LAL , ik T i
— B UESE LT A 45 SR 10 P SR M RN X 400K S1O, R T2 B AR H UEAT 2 Mo, . X SO B T R
(XPS X ECPEFT S 40K S1O, KL+ #4723 H A WG b i 5 s . ik LA . T
Yk SiO, KT I F K 5 W2 SR O, F1 CO, %5, [7) if 34728 FH A skt 3700 A WLEE S . & A C
MO TTE, TSR G I REREL Y& Cls Al Ols REREN' . 454 % BB R 1 1 (WL 3 1) Fil i —
XF Cls,Si2s Zr L& A F AT LIE 1 KH570 Fl DDES gtk SiO, =4, C/Si B9 J5E -1 Fe A 0. 10 3 i
0.50 1 0.48,0/Si JEF M 0. 16 #hn %] 0. 68 F1 0. 32, WEIZfELE MM KH570 F1 DDES 544k SiO,
AR T W S1O, — MEFR =8 . IEWNLL A5 23 b7 BT 48 L B v Si- OCH, 540k Si0, R
19— OH 285t 7K il s S K S5 T i Si—O—Si b2zt

K1 4K Si0, HWEREAR

Table 1 Surface composition of nano SiO,

— X %4 T F LB
H i C 0 Si C/si o/si
SiO, 8. 29 12.35 79. 36 0.10 0.16
Si0,-570 25. 38 24. 20 50. 42 0. 50 0. 48
SiO,-DDES 33.97 16.02 50.01 0.68 0.32
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Figure 6 TGA curves before and after (a) Si0,-570 and (b) SiO,-DDES soxhlet extraction
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Figure 7 SEM image of section of (a) SiO,/NR, (b) Si0,-570/NR and (¢) SiO,-DDES/NR nanocomposites
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Discussion on the Practice of Professional Comprehensive Innovation
under the Opportunity of Engineering Education Certification and
Professional Evaluation

CHENG Guo-jun” , DING Guo-xin, YU Xiu-hua, WANG Zhou-feng, GAO Jun-shan,
WAN Xiang-long, TIAN Kong-hu
(School of Materials Science and Engineering , Anhui University of Science and Technology ,
Huainan 232001, China)

Abstract: Comprehensive and innovative practice plays an important role in cultivating talents with comprehensive
engineering ability. In this paper, the structure and performance analysis of modified nano SiO, and its effect on the
performance of natural rubber (NR) were designed according to the requirements of comprehensive and innovative practice.
By contacting and summarizing the knowledge of basic courses and professional courses, students searched literature,
understood the experimental connotation and designed a feasible experimental scheme, and the modification effect of
different coupling agents and their influence on the properties of NR were systematically analyzed. Through the
implementation of comprehensive and innovative practice, it can enable students to cross and systematically integrate
knowledge points of many courses for polymer material major, and the students’ experimental skills and ability to solve
complex engineering problems were improved by mutual assistance.

Key words: Professional certification; Comprehensive and innovative practice; Nano SiO,; Natural rubber;

Surface modification
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