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Perovskite solar cells (PSCs) are today front runners in thin film technology, due to delivering over 22% certified
photon-to-current efficiency. Aside their convincing performance PSCs can offer numerous sophisticating features, which crystalline
Si solar cells cannot, such as transparency, tailorable color/shape and geometry, high performance under indoor light, and feasible
integration onto plastic substrates e.g. poly ethylene terephthalate (PET) and poly ethylene 2, 6-naphthalate (PEN). In a typical
perovskite solar cell, active layer is sandwiched between n- and p-type carrier selective layers (ETL and HTL). A high performance
ETL should provide a proper conduction band to shuttle the negative carriers with minimum recombination rate. Besides, in a typical
n-i-p model perovskite thin film grows atop the ETL. In this case the ETL should be rough and share sufficient nucleation sites for
perovskite crystallization. Mesoporous or compact metal oxides, such as TiO2, Al203, SnO2 and ZnO fulfill these requirements, but
they are traditionally processed in sever thermal conditions, making the technology incompatible with the flexible structures
assembled on polymers and papers. In other hand, in flexible PSCs the metal-oxide ETL is prone to failure by mechanical stress,
degrading device performance, during testing and operation. Here, we suggest a fibrous metal oxide thin film as ETL for a n-i-p
flexible PSC. Thin oxide (SnO2) nanofibers were first made by electrospinning and then deposited on PET/ITO using a mild
temperature and reproducible solution processing, co-called ultrasonic assisted spin coating (SVASC). Figure 1(A-C) illustrates the
schematic of issuing device, cross-section SEM image and UV-vis transmission spectra of fibrous SnO2 thin film. SnO2 fibrous thin
film offers a compelling combination of chemical and mechanical resistivity, together with transparency, conductivity, due to it’s one
dimensional geometry, and deformability. It also provides a mesoporous scaffold and a rough surface for growing the large and
uniform perovskite grains, with low density of grain boundaries and trapping sites. This approach offers promise for manufacturing
efficient and mechanically durable perovskite solar cells on polymer substrates, at mild operating condition.
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TAEMBU R M EZmBAM B, UHMWPE £F4E5R 45 Mt Re i B 2 K = TR 72 5T U B RE b ik, Kk
RS S) . LA Rk, UHMWPE 2R 4578 A A A2 v o 4 48 1) Vs A8 i R0 AR 4 1R R P 4 i B R LR R .

A TAEX UHMWPE 274 AL = 2R AN [R] T3 RORE S BEAT B8 2R S5 M IIE 7, M7 1 IR AR b 4 T2 25 44 11 4f Shiish-Kebab
A TE BRI AL 2R, e T Shish-Kebab Z5#4 5448 ) SRR DS R T8I BE UHMWPE B i 1 27 22 0 SR 1 T 4F
YEMGELETEIE, TR IR TR I & LB Beardt, FH BEGIER/N A X SFEEURFT M X ST HoR, JiAr
WFFC T R R E S5 FE S () UHMWPE JR T 4E2E 1 i 3% T Shish-Kebab s Sk, 45 &L 4E 2005 13 & a6
B EWER, R T IR I E A PR 21 T Shish-Kebab &k BIF M S ANLEL; @5 7T UHMWPE/H R Z 9K E
& ¢f4Erh Shish-Kebab fi ik FOiEAL, & ELEF 4 1 Shish-Kebab & (1 [ 5 5 A0 G H2 e J5 2T 4 ] iz Aeh ek Rl i 27 48 0 24k i
FIRARHIE . Ll 45 RETRE K A58 Shish-Kebab St AT L5 AL B IR RS ma AT EHAE BRI A BTIAIR, X RRACAL
FIH T UHMWPE ¥ i 45 22 T 2326t T B A sLiG 36 ml
KEEW: ST RE OGO, AH, shish-kebab gk, LKA
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ZERREIR R AR BT RIS BR
(7l
REERF

KR AR RA D ERF S H, BARFOWE. SR, EMRETE. DhRESER. AL L AR 1
SIS BRI R AT AR E R A PR E ARSI, DL WA, S Aal 4%, 52
AT £ — AN AR KB R o 17 72 ) BR A S m S R RN P oK G s ), e — AN R A AR KB, Sl 1 IR S R = )
AR AR AR, AR A RO AR H s SR R 5 SO LA A, 1T 22 FLES R 1 5N TE A R ey s sl AL ] e ik
170 BRI, 7 ) PR B A D A i — ol B (R K 526 ARG e 1 R8s

FRATT VR L T 1 W LE R T PRI R M S0 7 2 FLES M AL SR 9K R Bl 2 — 2B R IR A 7 ¥ 2 FLFLIE
FIAZ 1) 78 i o] AE A S V8, n] DAE BRI 2SR Se L A 25BN . R B =ANJ7 TH I 5T -

1) RIS VT 2H 3% BRARTC AU R 51N B LA B A I 2P i 2«

Bt 7 — Pl 5N BT ES & 4 @A ORI 45 5 PERBTAR R 1 1 23 R 0 BB & RO VR, KB BB E A LR (NOMC)
0P O [ s AR AR T3 6 PACu NCs-NOMC 2L 4 8-16 nm PdCu 4K ki ik, H I8 51 (I AAE BB 24
(AT P FURR R, B R AR 743 m2 g, B PESRES 100 ppm R A EUKIE R S AL IO EAL T RE . £E 10 RER
it LA JL BRI 90 QI REIRIR , RIS REORKF 60 %o AUk £k .

2) Z2 717 1) RIS 3946 SR SR A 52 R B AR P 1 82 FH

A A A /N ERHE S (e 7 R A O MRS 72 B HERHE S AL P 5L NER I RO AR, I S U B kL, il 4% 1 AUk
FIORL ORI AR EL 57 X 28 5 o X o 4 J SR A0 ) 52 6 T L 2 D9 4 485 ) LA Sl 0 S (IR IELIE B M GG T NO g, S2B
FA 90 %M NO #4462, 1E~100 %A SIEBEMERBIK. FL SO, MhEE.

3) GUKFLIE PRI AL B S T 5 52 S ) B LTS i) 2 Bk

5B T K AR 5 2 Ak 2 R FL T Fp 2 TG M PR SR B e A 1) O sk 3 B IR A AL RE-BR K BR . SRR B — IR
34 (~100 nm), EIHEEH (646 m¥gh), KIFLA (L4cmiPgh, FFRMFAE (7.3nm), WHEHFHEE (6 w%).
M5 (I F AT LTS B I PERE (41.19 mglg) MUWRIE FIEN J12 45 (2 /NI
REHR: HURE AR, R, ZALEN, HEEBE
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BT RZRDCER A PR E SR
KA, XMW, XU, KKE
B[N

FORERLA A1 BB A I S5 AR T LURAT s e, B, i DAL mE, DA A SR B R 7 R . fE 4%

8



G A RR T, BORLR BRI — X BT K B OP JE SRR B AR P AR, R A R AT AR it
BRPERRATEE S, DR RX—TP . IURaa TR, @it midpis, miias. sl R, RA T RS %
B4y (Brick and Mortar Structure) ££7E (1) 10 AFAR EL M FIVEFH R84 SR G BIHLEE . 7EAR AR, RATBOHAIE] &% 7 —Fh )
NFAKE G R E A 2R m A PR E, BB A SR AR i . 3001 T o id B o F1E X ek 5
BRI )RR AT RO A . R, FRATTIE 20 2 /D B Al SR A A B, K0T DR GR SRR AR iR — PR IE
T EDIR G RORL . FESCIRET R, DR K S RDRE AT LI 5 B A 5/ W T 28 320K e 1«

KEEw: OiEgekE el 9, SR, Ho T
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FERPRBEBERT R T _HERAEEEHR
KAER, RUE, FFw, WE, EHE
WHLE T oK%

BT MRT s (Polybutylene Succinate, f&ifR PBS) & it L3t S PRAR BN AR, HA I, Bt
REAR R, Rl TR R . TEMEG S T S EU5 Qi R H i 28, o] B ARt AR v AR M 7= i SR L IR At o e P
PR S A M LASE I i 22 kL AT 4R R AT T 55, PBS fE N — PR RO F 4R 44T R d el — B %2
FURF TR F AU O DGV . i ERE PBS IUTFR, N HESN AR AT FEARADRLEUR PP PE. PET S Siht kIR, #2105t
TR AT A RNt A i O R PR TR, SR [ 0 5 1 R R 8 R R LA T (R R SRR SR

F AT E A AMeE6E PBS RO 7 ZEH SR E . S AR B 2T S T, I8 AR A (1077 2UTE PBS i A\ 38 5 751 2 1240
BT . ALK R ERES . U RE. BRSO PBS JE 25 5 MR AE W MR AR MR AR, T A4 ) Bk
W o . T SR GRS, MELUS B BOBRM AR, ULV RARFAE R RIKE (CNC) BT HA AR
fEE . GPORERRTEAS . i SR M Ay PBS FARR A IS kL. SRTHT, TR & A KB MR AR A 5] R i A
Fl, CNCIEE MBS KA RIS, R, FERERENE D ST CNC 5 PBS JERRIME A E.

VAT X Bk il R, PASH PBS 5 CNC [RIAHA Y, $e s E AR Ry EEH I, 24X “WiE” | “—5”
FIRREE X AFRA R RIT T RS 5C. DAARZE —HRET (PA) NI, it “—Pik” Iaa bR Hl% 7 CNC %1515
B iR MRS ) PBS/PA/ICNC A48, PBS/PAICNC (100/1/3) HIZ B~ IRI s %W, PA 5 CNC LRI
FORAETHERLRE, AT PA Stk CNC 724, #EifiisE 7 CNC fI4r#L. PBS/ICNC (100/3) 45 &R 12450 (Hifh
SREE R R SR ) KIBE PA SR I INE T S SRR, 4 PA S EDN 1 phr BIABIRKAE. MH AR S AP AR
5327 PBS/PAICNC 2 A4 B 45 Fh BT, 24 %E & 1% %4 8 I, PBS/PA/CNC(100/2/3) ()4 {H35 E M 33.4 MPa 27 £ 136 MPa.
I PAJG, PBSICNC MIsE/KPE NRE, 60~66 °C AL, fid e, I8 5. M RIS R R Ao B A v PSR K M R R 1Y
i PTG PBS il i A B AR, 17 0 SRR BRI S M A R S R . JSRAY, R 2RI, T R
P S SO HEFRR I “ 25707 % CNC Btk fE N PBS Jfd, AR T 2RI 58 0UR .

PLCNC. T R T R A £ A S A A T 6 - 45 SR DL 3R 45 S B, 3 e J5 7 3R 572l 46 T PBS %45 CNC(PBS-g-CNC),
Ir5 PBS AT IR E G & T fifhoRE B E IR 1 PBS/PBS-g-CNC E &1k, EBMRMENSAM:. H#%M PBS-g-CNC 7=
Yyrb PBS 4195 155 M 85.9 wit%, 1fii PBS-g-CNC ' PBS 4143 (%144 T &M 2.37x10%g/mol . PBS-g-CNC (145 i £ it % CNC
ERB N A. BA PBS A #1278 AK, M H PBS-g-CNC K f12:Re w2, BT A% PBS-g-CNC Fll PBS i i #4 miht
TRFMICE Sl ga R MRS MR T Z IR E & . AR A% PBS-g-CNC 5 PBS MHAME R AT, JLAERERIE . 4
FEASLRL . R R AR E M e T RLR . SRR AL % PBS-g-CNC MRSt LA TFAIME, bl & T 2R~
(G5 AL 23 AT R TAR G ER S H A
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FRERPARTERBEELRBEAT RNV ERZ

B, REGE, UM, KER, HEm, wEE, SomRm
RERF

BAIR 22 1 B ST ) R FUREF4E . —, (B EN IO E I N TR TR IR T R B3R . DA 22 3 R AR A | % 5 ) A B ) 2
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R EN (RSP KIEWBCNYILLI, LA R FOR A TR B I RO M o R gT 2235, JE TR AT E Y 2 BoR ]
# 7 CNF 358 (1) RSF £F4k. BFFERMT: SRR A BB e T RSF 2 FRENRE SHUA: CNF IRINE R RSF #4544
A, PRI B EEAT R AR A R, DN ERRLR ST TG CNF ERINET, RS R4k (¢ Wi 2458 % > 307 MPa;  CNF &
INEAUA 1wt %o, RSF £ 4 i Wr 545 5 mh AT 32 751 58%., # i A] 5 686 MPa, ZI4EWTZdfE. R g B4R .

KHEW: TVRYIL, WORAEAR, “REA, FYERIUKREYE, Ttk
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R TR & B R PAIGEIPAN Sk 425 £ 4B
I T

RIEKF

RIEME TR R AR B R RS A, TR T ROKAR L, B EIN T SIS G, R A T .
HOH A HUBR AL FLAR 07 20 M L0 20, W 4> TRV 7E 200~1,000 Da 22 [A] ISR AT A B o 308 ¥ i st o 22 L S 3 2
HEUE WM ThRE KRR Hh FHI S AE (IP) TETIRE K (] 2 U F e )32 . BT ST 3R G V2 ) 46 9 BB PO P 7
T AR PR R B R T 50 5 M 0T % I U 2 A S 1 e 48 LA AR FEAN [RI K AR AR I R B2 I, L Sk ST 2R B 2 /K AH
ARG (B e . AR SC LR ARG (PAND 4K4F4E (250-300 nm) N £ FLILRE, LR mF LY Lyl — )2
W (GE) HANYNKEF4E (80-100 nm) RNt IEE, I8 i FEi S Aridh RN HERRAE 32N A B T PR T 7K R B A I
WO TERRBUERBE R (PA) B2 R 4 9K AT YE L 5T A G B AR . — 777 TR 40 1) B J M R T e o 22 T O vl 4 o 1y 24248
SIS (TMC),  Hil B A LA 7RO 2 3 800 B 2 a5 TR, 53— J7 T P 3E Je B i Jo 8 2 A7t S R 4% il 4 )
PR WM T BER TR RSN E SRR, ERFEEE NRERmBZEE. BT SEM. FT-IR. XPS.
AFM S5 5 & R IE BT S0 45 R E AT o3 AT FAE FE Il B 98 R G R ARG B . SEaR 4 AR, 15 1E 1 i R A il 410
PA/PAN E G aRIERAELL, 1A R EVEH %15 PAIGE/PAN E SN ENaIE M SR & 1.4 £%, PAIGE/PAN E &4kt
SeihE E HI AR B AL 0.5 MPa T X 2000 ppm MgSO4 (17K 38 BRI B 43 ik 121.3 L-m-2-h-1, 97.5%.

KEE: AhEE, RIMAERA, WK, dEE
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R REAGIRET 45 A hh RN 2 R L
EH

WS e AN

AR 2RI ML 4R (CNCs) 5K LMRE LIHILRY) (PVA-co-PE) YKRETHAEIRG, % 1 mskK PRI ZK
YR G IR AR T 2P AT RIER T BB A2 S5 4, T ELRE S TR A RERR TS P S S kB 0 A, D38 1 A2
FFIR T — LR HIVERE . SRITMIVREN G, ZIPKE YR SMRIAT L Z B T AR, B1F CNCs IR i 2 < rh /b K
AINKREIZAK, IR A T CNCs Y PVA-co-PE AR £FZE [T LA 9t 3 5 e FEBRURK IO (2 Bt » PRERWEFE T AN K K 4 CNCs
. PRI IR I PR ST ) S R PR R R DA R PR e TR . LK, SR T RR A5 IR £ 4 5545 AT LA B 8 ) 5
TRIGERL LR HEAL BB, TS TG K AR B DA R B 47 iR A5 U o

D09-29

Soft functionalization of silk fibroin materials and bio-flexible devices
X [A]BH

JETTR:

As an excellent flexible biomaterial, Bombyx mori silk fibroin materials offer exquisite mechanical, optical, and electrical
properties which are advantageous toward the development of next-generation biocompatible electronic devices. In this concern, to
re-engineer the hierarchical structure of soft materials and to functionalize the materials are the two common approaches to achieve
the functions. This requires the synergy of structures among different levels, which include the re-construction of the hierarchical
structure of soft/SF materials at the mesoscale and or Mesoscopic Material Assembly (MMA), which is to add and bind some specific
nanomaterials or molecule to the networks so as to acquire some additional functions without jeopardizing the original performance.
In this talk, 1 will cover the principles and strategies of mesoscopic structural re-engineering and functionalization of SF materials,

which allows in the design and integration of high-performance bio-integrated devices for future applications in consumer,
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biomedical diagnosis, and human-machine interfaces.
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Polysaccharide membranes for oil/water separation

Hajo Yagoub!, Mahmoud H. M. A. Shibraen®?, Xiaowei Xu', Ali A. Altam!, Kiran Rehan!, Vincent Mukwaya®, Jian Xu'*, Liping
Zhu', Shuguang Yang'*

1.Donghua University

2.University of Gezira

3.Institute of Chemistry, Chinese Academy of Sciences,

The frequent reported oil spill accidents and an increasing amount of oily waste water discharged from our daily life and
industries have become a worldwide concern due to their ruinous impact on the ecology environment and a great waste of nature
resources. Oil/water separation techniques, as an effective method to treat oily wastewater, have drawn a considerable attention in
research community. In this research, we fabricate oil/water separation nanoporous membranes by simply depositing different
polysaccharide derivatives on the top of poly (ethylene terephthalate) (PET) nonwoven fabric via vacuum-assisted filtration. The
complex solution of cellulose nanocrystals (CNC), chitin nanocrystals (ChiNC) and chitosan (CH) are used to prepare a hanoporous
structure which shows superoleophilic and underoils superhydrophobic properties, while CNC, CHiINC and cationic guar gum (CGG)
are used to form a hydrophilic and underwater superoleophobic membrane on the top of non-woven fabric. The interactions between
different polysaccharide derivatives and the effects of different amounts of each derivative on the properties of as prepared
membranes are studied. The surface morphology and charges, mechanical properties, thickness, pore size, and wettablities of
membranes are also studied and characterized via several methods, such as SEM, DLS, BET, TGA, UV-vis and optical contact angel
meter. This low-cost and facile process can easily be scaled up to fabricate composite membranes for oil water separation.

D09-31

ETAMA RIS R B TRt RS
Jewedis V2, i

LA AL R AR RIS R GEE T AT

2. E BB KA AR R SRR B

AR, IR ATRHR e T R AR, (LTI N R R 52 BR T A S S S AT S . BhAh, AT
FIHIARRUR, BUEE ., AT, AT H5EER T AR G I, 55T AE T 5 8 T SR R RE VR AT A T
R, WRZAEXNEERIRSOR, AR TR R BOVHEE, kiSRRI T, JHASEMAER I
EHREAMEN A B FRRMRER S, MR T BT RETOIA o5 — RIAT B . BRATEIX B 2 A5 AR R R R AL A v]
FIREIRAT it A 1F« REVRISCEAR AR 11 S5 7 Th ARV RIT FCEJRE AR 3 A2 T 1 B8 R AR R AN 017 25 B IR L O SR REUR A8 1 o TT R T2 T
WO SRS RIREM T T Z, JFAE I b 12 4 S 2 e A & SRIE B 7 it 2R YRdE1 i i i
DR E U Yee r m U B 1 B S SRR e 1 o TT R T2 T 2UMAr 4k R bl IR NIRIZEhRER, Jf [FlIn
R R B REAF i B LT RSB RE BRI, TR B FS R REIR R S BLAh, BT KL AR AN R A 5 01 A
RS, TR T — Ml R i B R G JR PR I oK A L, AT OB EE 96%, H A RAZ Ik 1160%, AT H]
TUARIZ BN RE R AT L B ko 3 /K REIR SR R AR ST AL 22 etk i L I A A 0, MOHUBAE E VR RE . IXEE AR R
PERER &1 AN 27 W T 1 B A N SR I T AT a o R
R LRYE, RERAERE, AUKAENL, BFEHBARL, Xk
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FFIER SiO, @ ZrO, SRR TS5 IRyl 5 K FLAE I Pt 7325 e 9 2
DR, XA, B, AT

[ES- NN

TEHUAE IE ALK £ 2k 5 BAT W B B MVBURR (X v B P 0 BUA R Bt A S e (RO BN, PRI 20 B 750K
ARBE R FEVEIE LA T A T A B LA RTE . Oy T2 R RO IR R K, A I AR T AE R T (1 1 LT
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RAANAE LS 7T B — 2 4 (FE pH=5-9 AT AT OL 7 IR B AN 2 B IR RED o B BT L BOR SR BUTIESS G IFAE T
SRR % 1T IE RN SiO, @ ZrO, AR EFYEME, BT 1 IR AR BE MBS s X B2 A R L R T3 . ELAR AN
FLARIIEEIR, JFRAE TLP4ERIARZALEG, JTRINZS, R A MR 7 B ke . 855K Si02 @ ZrO, R LT iR B AT w5
PEL A LRI E I AKE & . SEELFYERZ N, (96%) [ H , (4%) TR-ETUBKE 5 R HLAT A T4 2 B 2 B,
RIE AL RIER] 7.3, ALY/ =R AN AL, AR MAAET ZroX (0 <x <2) [FRm £, XF 10 mg/L A H
BRI %605 5] 99.996%. 3T UE 1L ik FLBEVAN , KR A ik 2] 63.27 mg em S, BRIk, HEFAERAA R R0E
RN 5 4 5 B PRV 7 S o

KB YORETYE, b, Afess, WESE, A

D09-33

R SBRHUIRL PR T4 B S BRI R STVR L o (92 T RE LA
XU, FERY, X0, EHR

WS E AN

A R AR R R T A5 4, ] e HR A G SR AN K ORE i K PR B R 3 P K UKL ) 22 D, T AN A R 3 L BT 7T B
AR —IIRE, IR —ANERMBR . AR R 2 SR 230 T T AR =g Rk &R, Bk = 2 1E
PVA-co-PE YK EF4EME (NFMD SCZERTECR A AL R G M 23R8 K 2 Uk (PDA) @02, SRJ57E PDA REHHTR
Wi (PED IR, I3RS T B 2 245814 PEIPDAINFM K £ 4 ARl 45 5 57~ PEI/PDA/NFM X 4R 44 K 55
WL A AT B OB R ) (727.8 ZET0/50), i T OCER P T HGE M. BeAh, IRER TR 5 SR KORL I 9K 4T
HEfEATEL (Ag-PEI/PDAINFM) TERIZEA /KBRS . 455 BoR, Ag-PEI/PDA/NFM % E. coli & S. aureus W4 i AN EL
H 100%MF= 3, T HRIH T 99.99%1 KiEZE, XEEIHT)T Ag-PEI/PDA/NFM HE/MFitiEfL4E (~100nm) J2 Ag 44
KRR R B S SR MER A (BSA) KA SR TR AP R, 2k, HaiKi@kmn i
R TG M) S MR as @ & . E— D, AR B TR B 73R & T Ag-PEI/PDAINFM (AL RE,
H TOF {EAliA 6.65x10™ mol/mol/min, MTTRIE 1 75 4t et R b XRS5 (p-NP) [P [F B B A LA AR 57 1 A
F TG T ZFLGUKEF 4 3 3875 ()4 BRG5 16 R0 5% 22 T A Ak 258 P A W R0 R o AR ST AP 90 DR DRl i 5 K AL BR AR 3 T — e
ARSI RG], 58 T AR YRR A PP RHT BT .

KA . PUKRAFERE, WYUK, R, W, PrEtiE

R

D09-PO1
B RE UG M B PR ST IR R R S B R OR R FL
i, BT, @R, Wi, ERE, KK
RAER

ARSI TN % T —FET BRI R MM LA (PVDF) GUREFYE M BEBPPR R AL (TENG) , Filid 5 R e
(PDMS) % PVDF Gk £F- 4 it A7 o 4 4 AR B 1 £ AL, TR 4% 15 TENG HLRR % AN AR @ LI H 1Y, 1% 2o dase
Wl R R A SRR R . e, BT R YT LR % PVDF K 4E, [RIRF A BRI AR PDMS R
BRIE T PVDF KA 4ERTH . HT BAERR, £ PDMS 4 B 43T PVDF GOKA4EE R, FEsdmnE i EA,
BB L AR B B . S5, UL PDMS B PVDF 9K 44t N ik, AR (3585 T IRER-co-3-F2 25 KR
) (PHBV) 9KEF4E N IEMNK, 23458 R g5k i efih- /3 2530 TENG, HH T Wil BE A RLBOK Yy L v 228, TENG
BAB SR B H A R R . AREED % PDMS R I LU IS5 .97 PVDF 9UREF4ER MO TESR, JF
XP2HAET) TENG HAEHH, BH7E 100 MQ FREE. HEHER. BB R EnK R e s, 17T 25H
HrAAt o
BRI EERGURR AL, By, RWM O, R

D09-P02
AL SisN, KL SRR/ E KRR MR KB A

12



ik, ZET0B, Rik
PEAL Tl K2

PURRERBEONRER . —HARORIER . RO, R CVD FERIR A B (LABRET 4 ik, iRy s ik
IR AARLD S AL % AR I ST R LT SigNg 9Kk SRJG R CVI T Z LA GO ATk, TR
A RIBFRERRCR . PRLZIGIN, I SRR (R DU AL I 4G s kol B4R, Prs Bl Bk =R
BIUIHREE N 9.6 MPa #2531 19.2 MPa. XTFEsHEAT 520 2 800 °C Ar fR IR FAESEE 5, 7ESIRUEATEI DI, R
AOREH RG] N BE T E - M HCK IO PUIR TERE, Bk 0 B AL SR VIS Rl P9 Bl AR B I Rp 0 9 . AE203T 45 TRV
HJEiE B KE 34 MPa, i THIGME,  HB 25w TR RIR 5 AR L% K 58 2.93 MPa.

Kt CICHAEMEL SipN,gKE, Ed, PiikGEEfe

D09-P03

HAEHERTEE HOR CNT X C/IC &R n i kst 3R B /E A
R, R, Rk

(iR [ 2

FIEST CVD VEE AR — 2 /@ (PyC) IRJZ IR 4 R R AL KA R & & 1045 Rk s (CNTY |, I CVI ik
BHIFE, P30 RESET 2100 °C FIHVEEL,  CNT IR/ R &4 R F PyC 45H753 21401k, PyC I S5
ZER B E AR DE La B K. 4 CNT &N 1.5 Wi, A RRHIH R . ) ICBLE R T aligk/ik (CIC) Z&#
BT T 30.5%, 23.6%F1 190.3%. CNT XF C/C E GRS IML NPT R FEVER, — 7T, CNT BfFEERES T
LR 5 EAR FUH, ARG PE TR AV T R S ORI AP AR, XA AT 4 S A R R . S —
JriE, R R ONT BELERSZ 8 AR5 PR AR B R R b, JREEM RN B B I R4k e, RICR R . &0
2100 °C #Ab¥ 5, 2l C/IC EAMEIRNSREIE S T 4.4%, 1fi CNT-C/C 4 E T 25.7%, X2 F N CNT 7E# b B H AL
TRFE T APRHAE R B v BT T A SRR T A BURCRE T, T ELIRTE PR T 4T 4 A0 R A4 FE &% CNT A1 PyC FHEI S &
77, AAPRHHEL T Y ERIRBTRURISE K CNT $hih, A Rcn 1 Wi 72 o e I K& 2, 4T T CIC B4 Mk
P fe.

JHE: CICHAMEL TR CNT, #Ubs, Riffikae

D09-P04

KT B T e = LR A K S4B
R RIS, R KRR

AR

ARSI U A 7 — A T gy TR (SI0) GRETYENR, R =HIEAEE E (TMCS) KR E, 52—
RN BRSO AORETYERE . B, KILIGEE (PVA) MIERERR L1 (TEOS) MR & VA HOE L i f g 22
BRI GYORAYER N5, QmibBbelr XA AL 6115 SiO PUKLFYERS; fFua, L TMCS IR E1H, SiO, 44
KT YE R A ER M B SR K R A B R K o AR UREERAF Y SiO, KA ARG RrE. PR, BEUK. il iR s
mo ZEMK, RIEMZ 5 AR LT LERR 5 K B iR A e Ak 3 1 150°, RIMEZEIE 400 °C HORAEEE, (5 EA HKPERE;
L) ERENIR I, Si0, WUKLT A BABAF IR, KB HRI5, ST ORFF RAFRIBAKRRIE: X kAT RE #
DR, SO, PR LT HEMEAE R T FATR RN T AR EG WIRE 0.026 WI(m-K), 78S FR M A th 3L 857 (K B AR -
KB GORETYERR, #gs, EALEE, HEK, WEE,

D09-P05

8 B TR 2 FE AR R L
BT, MR, W REY

AR

ARG R G 2 BR T T BN RMB N (PVDF) |, SR NI E &4 4, FHES N E KR sl
(PENG) . JEIEERIIXIFR A, 32 i 97 22 SR U5 ), w2 LA, R me 22 fL Sl L Z IR e B, filifs
22 AL 2215 BRSO 1 2 T80 7 B = A ) ) B sl 7 A= e, ) P R 9 BOR R e i) o6 1 BN G5 A 27 o Sl Xt b — 5
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PVDF & T M2l B AR RV BE 1) PVDF N E SR 4EMFHIIESL, Hmidtbi PENG i H4ae, m%1% PVDF
WREE—ERT, MRS, PVDF FRTEA2 D EEAE, K tEeikir: B PVDF IKEEMIGN, 2R 1m e m
PVDF 18 BESE N, 3 — DI T frihi £ 52 & AR it e Bk g

BRI REEMLTYE, PVDF, B4, JEHEKRENL

D09-P06

SR A SO Ak A K 2 TR MR S
R, ET

IR

L I 25 R At R 22 SR PR AR AR B e Ay, L5 7 7 JBE 795 0 P S R A R G il R, [ e e ) P 8% AR e v o ek
SE [N RIORE , G FH 5 4 491 R JBIURE P ' i J97 e 58 5 A i = A A B SR, o I 728 18 MBI AR A I R AT 5,
IF I 1 # F 977 22 B R ) S K R A O R AP e 2 LI, DU BB il i . BT B IR ST R S gk
SJEBRL CLLn st & BAVKIRL, B TAEYPOREFYE, ST IR A ORI FH IR B ek 55 T B A A SR 1) S TS o AR
FORAF B 2 S HRE T PVDF W, 28R BUERGCKIRL, Rl id KEER R AT R I B K, & B e
RUOSEHI BB K AR LT YRR, T e A0 Y B el B Z8 T B 28 . SR FH SEM. TEM. XPS. /K¥filif. IR BUE X HES
SERIEAT A TR AR e I b B 4 Pl OB AR T s B0 MR FL AR T P B . TEM SRR B, 74 L IRARYRIBURL R 35 5)
) FAR PVDF 9K EF 4k Bk it i 5 35 302 GRRE 4544 XPS R BIGUK LT 4 1) Ag FI0RE LA B S A7 16 AT 7T LASK
B ST B R A BRI, HERNACN 3.5%0) NaCl /K¥ ¥, 7£ 50 W, 400 nm 4N EHES T, JBEE
#) 2.5~3 kg/m*-h, HAEIES:TAF 60 /NI
SEEE . BARUE, BEYIL, 9eRGMEZ AL, el

D09-P07
Vi & Bl ) £ RN AR 4 AGQNWS/PDMS ] iz {i 78 i
WEEE, WA, W, R REL, SRR, SRk, ERE

RIER

HRAPKLTR — P AR A ST (AGNWS/PDMS) A] iy 4 S i IS DR FL A SR RO 5 VR RE A28 1) 2 B9, L - BRIE T
AgNWS (175 5 Btk L & PDMS At S LA G 2 o SRT, B ATTE— 25 I8 22 3 A St B s 1 BR 41 : PDMS R fig
ik, AgNWs iR 2, X B, Bt ek R4 M PDMS i %8 PDMS [H &1k /2 DIFg g i AR 4% AgNW )
2, MR LR BRI . S5 R, % 1 B AN A AGNW Gl (135 B AT hz i AQNW/PDMS 545 v IR I HY R4 (10378 S
. GHtE, 40%0M1 60% 45 N EAT RAFHR AR E e, IFH AgNWs /£ PDMS £ _E ORI 0T . Bl AgNW fidk &
(kL3 n, 330 7 AR 5 R, 7E 709%M 8 N B BUSI T (~0.2 Qsq ) AR AFI R AR E b . iR sk a]
P S B, HIE T AR R G R AN A, DARR L2 ThRERH .

SCBEIA]: W PR, R4k AgNWs 4%, HiiE PDMS [BILE, ZIhfie i

D09-P08

ET T by ek BE SR L AT A ) E RIS B (R AR

SRYE, GRS FRRRAE, BN, RN ERE, KEL
RERF

Bt T 2 BRBOR R R i, B AR R GEAE SEBR R B T BRI 7, SR A AAZ Bl M I b 73 A7 7E 1) — > Bl
I T NI RE FEAZ T 7] e 2 FRAR B (R AT R S5 R RN T RE , T A% S8 K 98 2 3 (ORI i 91T P I A2 A S i ey T
PESF . RIBZAR RBGEE/NEGR S, ABER LT B IZ s RER M ER . ik, A5 sz as 2R — Al r i o
BURAT LA BT LA PR R 25 o Db BRAT BT T A T RS I A AR IS S AR S 2T TP A E R R
S (PDMS) N JEpP R s A 20, A S B BN LR IR P B, AR RIE 600%; T T XTEF4EIG R, BATHEAT
TR B BGRABLTE, BT BARA 4L R A ORI R e, IF O T4 5 B AT YR8 B R 13 (1 B e o XA AR
gt P BB B &1L 100% 0 TAERAR, LLA 300%HIEE mdr it shsh, W E BRIt REUE, &l
CAREAT 5 R R AE o 1245 RS e R AN ) N AR I OG5 i8 30 i E— B i ARG IS, 808 SR ORI 4 X IR T I
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W7, SR A AT 5 AT 1 B R A R (2 A I W T BL 0 T 970 B
KHA: FAEIR, BB, JEEIERE, W

D09-P09

T R ELA R E R £ i BTG R BB 5
£ ETTE

RAER Y

BAREEh 52— FoB X IR R N A B, S G RINUESh S AL, e DR E 222 AR TS AARHLES A
R FEHEAE T, SHZRE LK== (3D) Wi, EOLmKEZ. ARSI SFMIREI RGP ell, R,
VENE R =4z ah, HEME A SCIEREE R, HAEH AR TIEEE WL, o TRt dkteREZW. JFH,
DUAT (R BB 25 32 SR — PR SEIBR AN, AR, #. WR. A, WS T eI H .. A TER & T2
PR CE L HED MZ RIS Oy By 3 ERD R OISR RAEEhS, BNFH AN TS . &1
S 1) 5 A S Bl 8 B 2 1 Sk, AR R L SEBL 2 R AT . 34, el DIEAGIR N EkE) CRT 2.3 °C), B,
B U 1) (AR 2 T BE IV AT ) B (AR B R B B8, KRR T e R SR 94, e AT LS g 7.8 em™ BENAT N, JREE
oA IR (B 27 (5 T B S EERWE) . ESEPRM T T, e nT LASEICLT, JIAssE,

RE . ARSI, SRS, ZETHN

D09-P10
INIATEBIETIR SIC PRI ER A E S8
YRRE, TKEEEE, ORUR, (TR

iR Nz

HE: BRRESFEL (CIC) BT RA MM, mfiE. JUbehhae RAF. il BES B R U0 Al el T R4 7024
&, UTAESRAERNIR . Wi S UG S T ) V2 60k o AR, £ - J oAk FTT 45 45 R 1A 1) B S Ao 2% 588 C / C (2 S bR v it
FEAP IR, TR, AT DAYEBUAT AR B 7 4 P (B S X 35| NG R E R 35 3Bk, RGN K AN SiC kg, LA
5k CIC )% MR . SIC UK R . B, RMWEREZSMEN R e, BA RGNS/, Fim
JRAL A SIC 9ok Zislan C/ C & KIE.

I -BE A % SIC gkek, HLZMR, Sl AME, THRSIMELR, THREAZAMMNERN, BREE -
BT R SHERR AR, 17 L SO, BERTERAR o B 51, BRI 4 /ST ARIAT IR SIC KRR Aidh 5. L7k, AR
R R s B - B v SR AT AR K AN ABIET IR SIiC 9k, BIHARATEARF, BEREMRCAF YRR RS &, RS SR AT
BRATHAERT, REE SIC AKEA S gk R sa/E R/, AT s C/IC 11 1% 1 Rg .

JiiE: G, KERREAE SiO, R T, B2 JEAUE 60 °C MU HET . ARJE, UIRUAVERR, BE)E BT R IR AL,
JEAL A KN IAABIETIR SIC gk, SR, BT SHEIE (CVD HTHHIAR S, FENUBEETIR SiC gk
MBI CIC H AL

ZEOL. JEIE SEM RAER I, FEBRLFHEFTE 4 AN R AR KA B 1N ARETIR SIC gikek. thsh, W HT B DI RE
MR, ERE: REA KA ER SIC 9k&iRE 7 CIC I8y U5 .

Zhi: I PRI R - s Y T A T s v ) 6 AN TR AE KA B RS IR B TR SIC 9KEk, AU T 474k 5 3k 2 1]
WIS G, SEt— B T CIC 1)1 e,

REEIA: FNILTEEIETIR SIC 9KER, BRRE AMEL, ORE, Ji2Erae

D09-P11
DNA 5o B BERR 4K B T4 7 A TR A LR KT
BRIEFI, FTAR A

RAER

2 A 20 5% DNA 7] F T BLBERR g K 7 (SWCNT) T 20 B8, B IRBINLEE AN 28 . AEIX B, RATIERE T 5 FA
[E 751 DNA Xt F-14(6, 5)[1 SWCNT AT A 2 #, Hl4 T — R 51 DNA-SWCNT - #uil . KALIMNRBOEIE . %56
Heilh. T B KA zeta BN A HTACEE 7 VR HGE M) WA M B AT T RAE. BR TR, X (6, 5) EAERR
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FESRIE AT DNA FF5I( (TAT))RE SWCNT H 5 R B AF, 4 OB ARSE . iS00 T ((TAT) 4)55 SWCNT I f:
R, A SWONT (OB AR BT, ks FATE 13425 ELAR DNA I SWCONT M55 S AR 11 .
Je4ia: DNA JF4, SWCNT Ftk, e RrEing)

D09-P12

PR R S0 S B0 52 B R £ KRR T8 SIRNA 1 AR
Ribte, A

RAER Y

HF/NTH RNA IRNAY [y TVEAERE AT T BT TR AT . 281, SIRNA (103336 52 BH T 0375 mh R i 2% 1 i 11
itk FRARRNE, TORRAN IR SE ARG . BTk, ATULARRIEE 1 RN K pH BUR KR siRNA JBIX RS, HEam T —
BRI SE W AR e LR - R L PR 1 2 (MMP2) ZREAR-SE 2 1%, AR R B FLIE I 2% 7 HKi4e 0y 140 nm, HLA74%
R R A ARAL. IZAKRLREA RIS RNA ABEEEME, R R Hm

HH T SMMC-7721 4l 5 B LR, 585 MMP2 24K RIAHEE, &H MMP2 2R IR 99K bR A B i
FIBLIAEIA R, [N 7E Western Blot S8 2 5Lt S 5 O RUBR AR o IEAMEGUKNL 22 VRN IR, RN Bk s 4R
R R, R HON IR AP IS R IR RS, R AER AR KRN siRNA ZERRATT 7% .

R BIERGE, FEDNAIT, S, R RN

D09-P13
ETHOLEF A BIR RN RIE BB R A a3
EARE, Bl &, arR

RAER

R AT AN (08 67 W8 A= W A SRS A2 S 25 M DU WE PR 95 LW PR3 4 B o TR LA e I P T R 10 5 2 5 L B X T et
EHARREREE, X, FATEIAEFROGEE A 8% (LSG) 1N T AR, MThilis 2% Hm R B AR
EFE. BACKRIT (Cu-NP) 1ENMEAIHYTAL.  LSG/Cu-NPs {4 B35 xd i £ F L A RAF M s v, M & ps
MYEEM 1 pM 515,35 mM, REUZ . AL, LSG/Cu-NPs f&i&as HA i R EHLIEA KR E M. ER T IAFAE
T EXEE R R R, LSG/Cu-NPs A4 Eas R B L5 1025 A2 € 1,  LSG/Cu-NPs (&I S 1E X ELAR N
4 mm I I 100 RS, RERSIRFFHAIGA AR 83.9%.  LSG/Cu-NPs £ 128 1 3 i 1 220 B A 4% I S Hh S B 7
MERET). FE, LSG oA AT T — RN TT BER N ARV 722 A AE AR AR AR T — A B
KB WOCRIR AR, PUKRBRL, U, SRVE SRS, I a AR

D09-P14
B SR AN A B £ 28 3R ) % R L TUROR Pk B
Wittt

RAER

B PR & — PR AT A3 AR VB, TEVRR B SRR 3 J5 R A o A SCB I B RE 3R 7 A & T B AN IR 5 T AR S R
AR 4% (PBC), FY ¢ BB RS i T R4t (FE-SEMD S ILTESREAT T RAE, 45 KR WILE ML AV B
Y TH LT AR AT AE AT L W 22 5, ARG IR SCI0 R, 1929 4ifiuE PBC LA MR MAAT /045, FFHXT L929 4y
PEEA R AHEIER, JEHR 10 pm R 405 PBC. #HE— DMk A SEIG 45 R, PBC R il iy, Ja/b it 44
MRIER, SHERmEES. EEDM0 L LEEMN BC ML, YRR, R EA RIFIMEIER. Stk
SRS UG HRZHZH AR B, IR SR A 428.761.9 um T %] 261.5+89.6 um, /b 2 5 DA Lo 335 B 417 f0 65 5 5 40 O 0 R/
ML PBC B B 4F PRI AL, 4k S th ] fsd 1 FoAh S it ke ok«

K PBC, BHURDR, /KEERECR

D09-P15
ERE SMEER GBI K B E
Wi, ey

FH

16



KA R RAR b LA F A T LA 5Bk, JC G2 DO A IR L AR R AR X A AR th LA ¥ AE I fE 3 o AN H ASKILR =i
R RS FRAR I PO L = B H bR, Btk miE MK PCu K& S URLIY 51 0 A AR NTE 2 FLBR B 22 h, RGMEH&A
[FIRHSE I 2 ALBR IR A FLILEA B 22450 PACu &I E . A0 KIS BRG], SRR K
PR ARG G I ALV RE . T DAL & SRR A AR A5 M BT 5 BRI RO C RIS & i — 2 st
EALB R KA R SR R 2 =0

D09-P16
MOF A B AR ILIE B it SEl Rt e R T R B &
B, ERE

RERF

PR B A DAY 4 B S s n B IRREFE . SO s iZ S5 I al, A AR RE W] 2 SRS B 2 B« il
TOAGTUEARS 5 HBARAR, 25 T8 1 (Na+) I AL 2R RAEREBAF R DU B 12 0. thIERETIE T2 TT
TS WFFEN 53 7 SR B S 1 N 3[R e T S8 A0 S B PR B s rh 25 o (R I T Naok 25 7R B B oK T
¥ Li+B -, SEOLEML S B S0 & B i S A R 218, AR O HE BRI T s 808 (b RH P RE AR I iy, PR
BN T AL AR R AR B LU R T o ACSORE S AL B ] A HLBC AR 41 MOF Hibl, R iZ2E MOF 5 rh i
ABOR RS I — Y-8 7103, SEHL 1 ANES T AP A 1, AT (15 L B0 € A ARAE Nac+ A3 AL R AR rh s 1) 1 A et 48 €0 JEE
AR, BT IZRAAE AR FEER MOF MPRL, il 7 bz o, H ARG R I 522 e M R AF AR 2
PRI ES T B BUR O R . S TR A BOGRE 2 2 A (R A AR, D% T 2 R B t R SR S B T R
ZE AT B A ARG AR AF, UER T LAE B F B AN L SR AR R R
KA. PTG, SRATMESEY), E T, WSS

D09-P17
A ZEARECE L& L WPOKLTT T TR EE V)
EHHE, BT

RAER

=24 3 — RN DR A Bk 1 R A5 2 R IR FE N T-T5 K B AR BE, [R]I RE 64 L MUK Hh [ Y AR B 22, (H 2
FAE BRI FEASCH, AR — b2 18] BRAGE 2K oK TN Bk T R BHEGRLT AR A . o, 3951 /MR gk
TR T RAF I A FE BRI A IF B AL = SRR S0 - R EOR DI & OV BGTIfE A e 7 — = A AL AL
TEJR, SRR B R AL AR IR A R Fe/C@mSIO2 YKL . FEFRATIT & AR, PR TG Bk 7 BAT s I8 SR 1 RE S
[BE GOES ST R e i U 4SS SRR SR S 78 WAS RIS 2L Sy ke Sl el e AL 22 s e S T
BT AR T BRA S BA RN, DRI AT DT AT i RO 1.

D09-P18
BERAL AT A RGUK B Fe BB GUOR AT 452 Tk 5 38 53 ¥ U AR A
XUFEW, FEAk. WOLE, R

RAER

FERBRRIRNEW Ry T W FE R 2B B 2 NATEY, AR, THAEMAR R S RYERE, HARSEE K
P ) 58 SRME LT 4 (K 5 BE AN v, IXORORBR 1 52 AT B VE B, 5 R AR S AR T R o 10 72 SR BB AR 21 4
72BN AL, TSR R A S B T 5, R A B, PR E SN T AR R A . SRR, SRRk
AR IR IR REIL R, AR AR A A A R A R LT R AR R SNBSS IR, W] DR G R
BB 7024V BEAT R A TR RE

A TARSME R BGE R O 4 T e 3 K A 2Rl b, SR Ry BIR B AR At AT IS A AR B, fR B 2T AR R AR BB K
LR R4 R, DA P g oK 7 572 R M AN K £ 24 v ke B B 5 5 SRR T RE o AR SRS I KRR FERE S AL K 2T K oK
A R PG 2238 R T ) 2 AN R 2T 4 3R K TR - B i rE T S R A ok T 4, JF il i i . 2041061 3)
BB BT BRI AN I ESE T B R EYORA LR 2850 Jr2kRE . AR REASR K AT
T RAENA
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LW YT T IR R S YR AT U ELARRE RS T 4E A 4K it B 0 B KT S 28 N JE 6K, BRI 9K e R 2y
BT, o MBI RARKTE SRS . 28GR, 2R R AR 5 7 BEE R AU ARG AU A HI T A AR SR R o 24
RYUREIIGIN, — T TR VT 4E 3R 5 50 R 2 AR LA P R e SR 70 7 IR S0, (e 2 [ AR AR LA P 5, 33
LIRS AR R 93— T7 T e L i HEL A 2T A R oK 5 S IRWE 2 T (A A — € I HE R 70, AR Yk EARRE N . X7 T 3 F
TR A IR YR AR AR o A AP YRS R AR, SR PR IB R o R BTE  BUN 2T 4R R AR i RE 5 1 5
TP ATIE S IRBE IR R, TR R N B 5 e SR A P ST SRS, A A5 A R R T A 1 A PR R A R R A5 1 B
(ELIT R R B — RE FE LA T B o (BB AT e R 9K Rl — DI 2, AP e s 9K 78 58 SR MR v 70 O AR Z2 T R A L 2
SR A A YRR REA AR R VAR 22 o DR AT 4 PR RSB M 47 5 FEE DA R AR R M S A T 4 3R K it i ) 1
N L S 1 5 i IR 55 R %5 o
KB SURME, MR AERAOKNE, GORE AR, s, Wyl

D09-P19
=5 M0S,/CIC £1-4 Ha iR A 4120 4 55 F s vt o (¥ LA
IR, BERX, HEhn, EEE

RN

THRACEH (MoSy) HI T AT A SR IR A 4RSS AR i LA B, DR TR S v PR O R SR AT R
SRTT, MoS, I FEAL=APERE, BIUNME R AGEIAEBESEH W th T RA B 3, FERCRIERE PRI IR B 2 B AL )
Gy RTEN S BUR T Bk, FRATEE = JOKRANER 97227 2:800E—F MoS,/CIC =R A5/ MK 7 4 bkl . B Ak
BROPER: S HKRIE G A 2R R A HEB TR MoS, Gk /NER: SRJ5, SR 0K I IR N R R T B 2
— R ERTIAE, JF HAER TP BASE 2 BA BR R E R MoS,/C ML S5 11T MoS,/C /NERIE T g7 42
WIL(PAN) T, JEISERAYTZZ, T, ARG EIRG PR RIZE) MoSy/CIC £F4EHplb ). il %15 21 1) FEAR AL R
HEWAMEROER, AEABEE MoS, LI ERKIER, INEAE LY LT AR . XA =R a5 9K LT 4
HUARAA R BENE AT R PHLIE FLAR 2 S UBE R MoS, Fr Z S5 I RIS, I TR R A 2 P I R BURZ AR AN 22 RAL D ) e . S I
T 7 0] 2 A3 2 A 2T Lk AR RIE P RUE E O 0.2 Alg I, Tl b2 B ik 1062 m Ah g-1, HAT RAFA A5 A PR RE AR HIR I
I RE AR RE VE o XL RERH] T %M = A5 K AR RHE RE B A A AN BEVR UL AT RLAF (2 RSt B0 LUJR il 46w v
PEREANAR E PERE I HLARA R (3 T — PR i3, BT iz G k.

R ERALEH, e, EhETLL, =AY

D09-P20
FI R R R BIEE AT REA D IRtk & R BB A%
#RAT, EEE

RAER

Hahds (Actuators) SEFREHL. Ot A TGUMIAGESNZRIBCR , BEF AENUIIAN, TR L RE S YEREAIARESE AL
HUBRRERIPAT R E . i T HAEARZ WU A& Z RN, Bl eEx)E . BT &Y. Ui RG5%, AMTHE 7 BkEL K
FHCTARR 5% R I BRI, Sah AT v e] DOBE AN F 7 AT ks, SRR, R, U, Bin%.
N T IEEBAR ) TEAR AN, Sk B ST (R A BT A SR I AR SR B S a0k, i (0 O AR B35 — AR
ZAMEEE . A BB RS BRI TERE, RN B AAEAR R A A

H A I A MR A AT SR A, ORI 7 — AR R R PN, R A 5 R R A a3
Pl & 45 21 B IR S sh a5 B X RREE M, — 208, i ERNENERAG BN E SR . BARRRHRIZ ) At
R AR S v, B A SRR R B EH], S gR S A DB RE, TERAE e 2 fLE5 . dnd
1o HE L T DU, A S8 2 A SR TR L PR AN BT 0, 3284595 N 00, R A S8 A IV A TR 1) 2 T T B A R ARG 5 4544
I T — AN AR AREE A, IR IR R A A A v HL A A 2 A = S ks, DR AR IR AT, MR
Timoshenko Hif, &AM AL, If H il TiZEEh T AR TR R4, BRIHLAE S22 MUKt e AR A2 E L
R S o A AE R EALIERZ, S RS DR, XAl SRl — B S AT AR SY, [R5 R R A
T S Py IR AR 7RI S8k . N T IR AN IR BNIR B, R BT A U RS R, E R R )
HRETE 1V IR IREN AT IR R, 2 s AR EEARAEAE 170 K Jedy. Sl BRI, A SR (0 A o R A A
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i, M RARIE TR .

ISR AT SR X AR 9 (S - AN D REAL R G, il T — PR R 0 B RIS E S Ay, 2B S R AT AR AR S,
i AT IR, A 2.4 em™ R LR 2s, TR S RE 1V, JFREREEEF 50000 K. HiZIRE) AL
ZLAME S HE IR AT IS, HRREAE AR AR R A RE TAR.

e

pusn}

i#
i
AESIE
fig 3
D09-P21

B B KIS B KT A TR 120 355808 i rL Atk e
BREF, bk, ZEL SKELD, R, ERE
RAER

FE B R AR, R R 2 e R A A R I PR e e B BB S AR, 8 I R R K 45 120
IR AE . ARIERCP AN AR E S, Wi XRD MR AIL, R R AR, 8 RGEH AFM. XPS FI G4k
PEREDNK, 85k 1 120 SR dn A 2 1F 5 AT IRIBOR EE 2 IR R R . RIS, 1981 7 RS il 4 e il 2 PR RE AR AR 10 T
S IR B RHAT AL AT, XG5 R NI MIE ] % e R A TRTs S8R sk -

D09-P22

BRI S WI G B AR AE SRR -5 A A o £ B P
P, B

AR

FH 3 2 0 51 R A A BRI — B AR R R 2 K R ORVE I 1) . —, T B AR 5 R IR S s i R 3R,
AR 42 1) BB 25 PP R B RO A AR T 2 28 ) B o 7 PR A SRR HE TSR RIS, RH2 A B A5 2B T AR B 3L
10 A BRI B AR R 4 e A AR B AR, BEE A HLZ AL R (POPS) MIBFFU R, T HEA &
R S TSR B . SRTT, ARG A L2 AU R AR R R Mk R, S EORE MR SBARIR, T o
R — A B B 551

EEE BRI, A TAE@EE B Buchwald-Hartwig 4 I N 5 4 8 AR A IR, A R = e 02 & (1 LA
FLEAYI(NCMPL, NCMP2, NCMP3), & & & w14 7.39 wt%-11.84 wi%. H:d NCMP3 % T — AL R i &5 3 11.0 wit% (273
K/1 bar), X FE/SHIRET RIAS] 1.02 wt% (77 K/1 bar). SRR, BTEEFREIN, #15 =MESWHEEA N ik
TRV B ) i b . 76 273 K 61FF, i #AENR A FE 16 (1deal adsorbed solution theory, IAST) 543 BI7EHifl CO,/N,
TREUALES (15/85 A1 25/75) T, NCMPL EA =& rh i G £ R %0 (188 H1360). T NCMP1 7E =Ff 3R
EPh B R SRR (11.84 wt%) A T ZUR T 51 N5 130T ASR = 28 A 5%t — AR B 1 e 1 1

eAh, HFESEEF, NCMPs RIUH B — &M & B4 A i /I nEAEMFIE A, W3k 2 fias, LLNCMP2 i,
24748 PACl, UG, 1/ NCMP2-PACI, 1A HEAL AL Suzuki-Miyaura BB . S FAFRRIRICEIL & W, LI
RIS AR R A2 o RIS, REWAR G ARG T IR BIE R, 7585 8 1 5 o s 0 B mT el i i A 77 =
A . &3 6 RMIEI, AT R RRE 94%LL .
e LHIMILE G, Buchwald-Hartwig 48RS, &@ENRE KB, CO, LRI, FAHREALR

D09-P23

AR RE Y LTNEEE N FUKBR A %
WRIEED, fefd, ptite, falfiss, BRig, KR35
RERF

IAESR, A HERAK I TR R B B AR 4 1 25 A0 DR A A KB R SRR s M AE AT AR AR, AR R 5 IR 2R A S5 AT 3R
AR B SN2 BRI AT o SR 224 AT TS SR A AE S SR A ) 4 S AR T2 58 A T P 485 TR0 A R PR 0 o, AT 45 DA B g SR
b S35 ST R SR KR I T 4 A A2 AT — KM o DN ST A M SR A 2 44 1) ) 46 74, 2 SC AR 2 B LR 0 T i
(PEGDA) F+RYINIEAL AR, MRAEHIRARAT NEE T 2%, HRIFELENEREYILHITiE, B LK ER L
YL RS o FRE A0 R BRI A IR T Y J B B R 7K B £ Y 1) 2 403, Sy SIE /K I R T 4 7E 22 A AU 1
FRAL 7 LA
KB KR ETYE, BhARGYiLL, PEGDA, MATA
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D09-P24

SR TR IR IR -0- 3R U BR G 2 IR [ - T AR AR A o 28 e P BERTT 52
BRI IR, WARAL, BROR, GRO%HE

PR 2

AR BRI A R TR, £F4E OB 48, TIRERT DU, o8, U sEBe M AR M k), J8IE [ th R S B £ 4E R TR
I3 R TG -0- S DR s T ot B i (CA-g-PAN) ] - [EL AH AR A R} o 1 FE A8 B AR e 4T A BE(FT-IR) . RZBEIEIR(NMR) ZEsF4H iAA X
(DSC). FAIMEFHT(TG)X CA-g-PAN FZEAT R LE M FIAMERERAT T RAE. G5RRW, BINHIET PAn B & E1E 52.7
wt. %~93.0 wt. % [¥] CA-g-PAn [E-[E#HAE# kL. CA-g-PAN Bkl L T4 (1 AH 2RV B FIAH AR 42 437328 10.3 °C ~B3.2 °C A1 15
Jg~95 J/g, FHE AR BE ARG (E 35 vT @R PAN B RN S SR AT, AT 2 30 H AT # M - CA-g-PAN LA i F IR 7E 273 °C
Ph b, 5 CAMIEAT Frle, 8N 124 R MG EE. BTl CA-g-PAN BRI BT BAE G AN il O IR A4 K45
AT FI R o
REE: YRR, NRRRITEERE, ARERE, [FH-FEHAEME

D09-P25

FHEAREER R IR RAYIRE S A A

REE, H#, BRA, k5, BAE, PN, KL
REERE

A5 T A RGO A X b R AR RERR I TR H 2 K FERZ B RE B, BB RS RA TR
e AR AR MRS LSS, B T AN 2 I I R — RAIBE A LAE . WA Tt RS S,
AR A SRS, SRS R AR A AT R TR (R AESLBRRI R, SR A RS M RE R T,
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D09-P31
Methyl cellulose @ Poly(acrylic acid) complex thin film coated stainless steel mesh for oil/water separation

Dafaalla M. D. Babiker?, Hajo Yagoub®?, Xiaowei Xu', Ali A. Altam?, Mahmoud H. M. A. Shibraen®?, Liping Zhu?, Shuguang Yang'*
1.Donghua University
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2.University of Gezira

Oil spills and organic pollutants mixed in water have become a global environmental challenge which requires urgent solutions.
In this research, two recyclable polymers, methyl cellulose (MC) & poly(acrylic acid) (PAA), are used to form a stable coating on a
stainless steel mesh (SSM) via chemical bath deposition method. It is anticipated that the strong hydrogen bonding interaction
between the carboxyl group (-COOH) in PAA and the hydroxyl group (-OH) in MC will result into the formation of stable PAA/MC
complex membranes on SSM. The MC/PAA coated SSM is then modified by trichloromethanesilane (TCMS) to obtain the
hydrophobicity and oleophilicity of MC/PAA membrane. The water contact angle changes from approximately 80° to 150° before
and after Si-modified for MC/PAA membrane. SEM, FT-IR and XPS are also used to characterize the surface morphology and
chemical structures of the membranes. The as-prepared SSM can adequately repel water while let oil pass through the membrane
freely, with a high flux of more than 1037 L/m?h and an excellent separation efficiency of greater than 99.66%. This facile method
provides an easy way to prepare oil-water separators and has potential to be widely used in oil fields and petroleum industry
applications.
Keywords: cellulose derivatives, poly (acrylic acid), hydrogen bonding, surface modification, oil-water separation
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The interaction between cationic cellulose and cellulose nanocrystals and their layer by layer assembly with antireflection,
anti-fogging, and anti-frosting properties

Hajo Yagoub!, Mahmoud H. M. A. Shibraen®, Songmei Ma®, Vincent Mukwaya?, Shuguang Yang*, Jian Xu'?

1.Donghua University

2.Institute of Chemistry, Chinese Academy of Sciences

In this research, multifunctional nanoporous thin films are prepared from cellulose derivatives, cellulose nanocrystals (CNC) as
a nanofiller reinforcement and cationic cellulose (CC) as matrices, via layer by layer assembly. The effects of dipping time, number
of bilayers, solution pH, ionic strength, temperature on the thickness of as prepared thin films are studied. The results show a
continuous increase on the film thickness with increasing dipping time and number of bilayers, while more complex changes are
observed with the changes of solution pH, ionic strength and temperature. Also, the transmittance and anti-reflective properties of the
as prepared thin films are investigated by using UV-vis, as well as, the surface morphology and the wettability are studied by atomic
force microscopy (AFM) and optical contact angle meter, respectively. Further, the resultant films can exhibit anti-fogging and
anti-frosting behaviors during the practical use due to their relatively hydrophobic surface.
Key words: cellulose derivative, cellulose nanocrystals (CNC), cationic cellulose (CC), layer by layer (LbL), anti-reflective
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Synthesis of up-converting luminescent NaYF,:Yb, Er-PET composite film for constructing 980-nm laser-driven biopower
Zhaojie Wang, Zhigang Chen

Donghua University

One of the prerequisites for the development of wireless nanobiodevices is to obtain in vivo energy source as biopower
component that is continuously available in the operational biological environment. Three electric sources have been chiefly
developed in our group, in 2009, our group reported the first design model and preparation of 980-nm laser driven photovoltaic cells
(hereafter abbreviated as 980LD-PCs) by inserting Na(Y1sNays)Fs:Yb,Er nanorod film in a conventional dye sensitized solar cell
(DSSC) with liquid electrolyte and FTO glass. To improve the conversion efficiency and to avoid possible leaking of the liquid
electrolyte, we further constructed 980LD-PC by inserting efficient NaYF,:Yb,Er film in DSSC with gel electrolyte on FTO glass.
However, the use of rigid FTO glass will greatly limit the miniaturization of 980LD-PC, resulting in the problem in the construction
and biological applications of wireless self-powered nanodevices. To address this problem, we designed and developed a new model
of 980LD-PCs by incorporating flexible up-converting luminescent film and flexible amorphous silicon thin film photovoltaic cell.
These researches open up the possibility of preparing and/or developing novel electrical sources for wireless biological nanorobots

and many other biodevices.
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Surface modification of quartz fibers and its reinforced dental resin post
Jiahui Fan, Renlin Wang, Hongyan Chen, Ruili Wang, Shengyuan Yang, Meifang Zhu*

Donghua University

A novel kind of bisphenol-A-glycidyl dimethacrylate (bis-GMA)/methyl methacrylate (MMA) resin based dental post
reinforced by quartz fibers (QFs) was prepared in this paper. Different factors were investigated to observe their influences on the
mechanical properties of quartz fibers reinforced dental resin post, including the silanisation grafting to QFs and the volume fraction
of QFs. 3-methacryloxydecyltrimethoxysilane (y-MPS) and 3-aminopropyltriethoxysilane (APTES) were used to graft to QFs to
enhance interface compatibility between quartz fibers and resins, and they were successfully grafted to QFs with different grafting
ratios, which were confirmed by results of attenuated total reflection fourier transform infrared spectroscopy (ATR-FTIR), thermal

gravimetric analysis (TGA) and contact angle (CA). The water sorption and solubility in artificial saliva (AS) of dental post was also
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investigated by soaking in AS for 4 weeks to observe the changes of weight and mechanical properties (containing flexural strength
and flexural modulus) of specimens. The results of mechanical testing suggested that dental posts with QFs grafted by APTES
presented better properties and the optimal flexural strength and modulus were up to 620.3 MPa and 21.6 GPa respectively, which is
outstanding in similar materials and has the potential for the clinical application.

Key words: quartz fibers, surface modification, dental post

D09-P44
Mechanical properties of dental resin/composite containing novel bimodal silica nanostructures
Hongyan Chen, Ruili Wang*, Li Qian, Wei Li, Jiahui Fan, Meifang Zhu*

Donghua University

The aim of this study was to investigate the influence of bimodal silica nanostructures comprising of SiO, nanoparticles and
SiO, nanoclusters on physical-mechanical properties of resin-based composites (RBCs). SiO, NPs and SiO, NCs were prepared with
the Stdber method and the coupling reaction, respectively, then silanized and employed as fillers to construct RBCs using a mixture
of bisphenol A glycerolate dimethacrylate (Bis-GMA) and tri(ethylene glycol) dimethacrylate (TEGDMA) as the organic matrix.
Results showed that the properties of RBCs were influenced by the filler ratios of bimodal silica nanostructures, and the appropriate
amount of SiO, NPs could effectively increase the activating light efficiency and filler packing density of RBCs. Among all
experimental RBCs, RBC 50-20 (SiO, NPs: SiO, NCs=50:20, wt/wt) presented the highest degree of conversion (71.6+1.1%), the
lowest polymerization shrinkage (2.6+0.1%), and the enhanced flexural strength (104.8 + 4.4 MPa), flexural modulus (6.2 + 0.3 GPa),
and compressive strength (205.8 + 14.3 MPa), which were improved by 44%, 19%, 28%, 48%, and 42% in comparison with those of
RBC 0-60 (SiO, NPs: SiO, NCs = 0:60, wt/wt), respectively. Besides, in vitro cytotoxicity evaluation of RBC 50-20 indicated its
acceptable cytotoxicity. Although the best performance was achieved by commercial Z350 XT, the introduction of bimodal silica
nanostructures might provide the enhanced physical-mechanical properties of RBCs, compared with those of RBC 0-60 reinforced
with unimodal SiO, NCs.

Keywords: filler composites, resin composites, mechanical properties
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TRAE. 4iHFRM, W0 BNNFs 1] DUE mK @R AL M R AR e . 540 PVA JKEEIRAEEL, 0.16 wi% BNNFs [f)
BNNFs/PVA 5 & /KGRI ESR B E A E] T 1.62 MPa, #2175 T 48.6%. ¥ INIE 44 0.25, 0.5, 0.75 F1 1 wt% (1) BNNFs/PVA
FKEI AR PERE AR B8R TR0 Iwtoel¥] BNNFs (R (R4 N 87.8%. & /KA IK 124 ML REAS B SR A R

BNNFs Fil PVA 2 [a] {1 B AH FLAE F - BNNF [N TE I AE I AT DG A% 7K B 19X 28 285 K4 FRLARG 3 DT A AT 4 B 3 i

BNNFs/PVA & & /KGR B 5 A 55 A0 RS Tg BE%E BNNFs (AN E BN in, B4I461 69 °C #8n%) 82 °C

REEA: FULTN, 9OREFYE, ROMEE, KER, HUbkitkse, Raet:, S

D09-P47
ET—HRNYORE AR 3
PUIERE
Gt PN

L5 E TR AR AL, R AR R R b AR AR I 17 5 S [ AL R RN o SRR RN FE v AT DU R A
T, S 57 9 i 10 7 500l AN DL o R AR VE AR B I I R AT IA 20000 SE86 1 n] DOB I A IE AR 45, A
PR AT A B I AR A A AR RER SE BRI . AV B R SRR FEAEAE T R R R, AR RUBE T ox H B AL g 5
W TEHRI = o AL h, BATEBURE SAHAUKR LA N TN TSI A R CAHT TR IR H 4K AR B 7 SRR
FEHHCREZE 3 A PR B AR i R A8 OB Bk-55 BR#5 A A R R R A 5 D o — TT TR A A LK R, RS Bk B e 2 e €
il 2 AR RS 1 I3 — T, AR T ORAER N, Bl Ja A S B P (AR AN, DR BRATT AT DA T 5 Bk
KEHEH R A g, FRATAAHE AL EAT SEM HL7 WRBEGHOR, MAS 17 JRH BRAN IR H I AR AR S e A8 P ifs
RS 5T IREH AT RS R IER AL, B2 R MAPRE RSB E AR AT . A1)
FAR PR I T AR R, JRATIHN A T ARSI UK Z A BE BRI AR it o R B s R B i A S AT R R I B, 4538 T
AR AR ZH I AN [F ) DU ZELRE it A A B P AR AL R 2, AR R By T B 100%,  HLAREL 17 A i XIS 20 A 5] x P B 3 1)
IR

D09-P48
— TR B oK A 4 A ia 1 R SRR R
R, TR T2, R e, Rt
LIRGE R

2. EERT H 2 K

B - SR GU ) R A, R IR AL 5 A S PRE 3 e 2L ON ) 202 AT R J ) 2 BORE . BB By
JEE A PR PR TR AR P S S5 ) T RE AR R I K PT 7 A 100 Wiem? fry Al o 1ok 48 g 2 P 11 i SR 80 5 280
WA L, BDRAES R PRRRER A, RN RS EUE NSRS M TR AV AA A Gk
FHMELF WA S 22 e e VAR A B BRI A O A2 re 22 e 8 A th BAR R AR (TIMD . (B R ZHm 70 7 R a7
AR 0.1-0.3 Wm K, AR A9 H S 3000 BB 5 S0 A% 0 3 A I TR B 3 5 AT 2R 28R K KT,
R SR P (15 2> 7 R A WAERE 5 PR U ST 2 B T BRI BRI, R R AR T R SRR R
AL IAHUBE IR TR T I TR A ) i 5 8 e BA A L E A 2 3

FAT R B — 2 S TR e 2T A i FA S A A A RO LR R BIF 5T  AESES Y, JRATTE IRAE I Al S TR e 4l K £ 4t i
BN E] T A B = GERAAT N B — LEGOR LT YEAT N IOREAS . SR AT LT 2 BRI % T BARVEREIAE 31 nm =
167 nm A IR R IE M AGAR 2T 4, AL T FARGAR 2T 4440 5 2 Bl B AR A0 RO OC 2 LA S A 3 Bl AR R LR iRk &R . H
i CA B B A, SRS SRR DL 7 1 il B BT B 02 2 T oL AR b A RHEE ST R IR BB B, X T 1
REMEFIATEEN . BRI, I esh JATE R 7 — 2k TRAUTE B IS B, [R5 8 1 R 44
KET 4 A 8 531 A 5 T PO B R A 200 7 A R A SO 2 BRARR LR SERERS IR AP IO MR RE i 70 T R SR AT i 3 3
Bt ELARARAL AR AR R

D09-P49

PPS £ 4RI PERERT T
EF W, FP, RETT
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AR

PPS £14f BN B AR MIHAAERE, ER tHAR RS 2254510 PPS £F4EfE sl N R A IBRVE LR B, KA SCRHA]
IRINERTY AT SRR G AL 5o I X ST . Qi EAGE. 4l SMORE. REEMREE T, W
TC T L YERE P RE b A b R BRI A SR AR ST YRS MI AN RE RS . BT TER YT, BEE A EL i 3.2 53N S 4.0 i, £F4ER)
235 8 JRE MV 1) S8 A0S S S JE D 7 P IR A 35, 21 4R AT 2R 2t S DS M 7 PR R 9 Sl R X BRI A RGBT T
B, EFERMERT, WG A SES R 0.5%M M 3%, 4N HIEREEHHIGES, FEMBEINAELY, HEEHSE
WS BRI, AR SRS A BRI, BT R R REA T Tt
R PPS 214k, BRI SRNG, AL, UM

D09-P50

SIBNC PR RTIR b HOL540 B TR 2SR
W, WO, HBA, X, W, RAKs
AR

PL=&RERE (HSICI3). =&LA (BCI3) FIEK % (C3HTNH2) AIEAIERL, Bid4s R RN A SIBNC i ef 4E i
ATIRR R A PRI E SE PBSZ. @i FTIR. NMR SR FvAXT PBSZ (LT /it Zrirél RE W] PBSZ EZ L Si-B-N
B, FEBMESITCH REEIU IO L, R AR M o [, B AR S A T PBSZ RIS as R
PBSZ JE 1A IR ARG BB MR, B R gitE. FORERE R R, M52 5% M 80 °C i, %k R AA RIFHIYE
e VERE, MYTLLIRIE D 100 °C I, BYUIIRTE >1 rad/s A BB R VYT, MR R T 120 °C I, %4k RS PRUREEE /N AR H
FATgitE. B M ATIRE AT AR TR, SMEE, BHAEY 24 um.

D09-P51

7~ 7 JEE B SR N AR AL X B 4T 4 SR S i | U R TR S ek O R i
P, T, RARK*

REERF

SKFH 100 pm. 120 pm. 150 pm. 200 um FIREHR (PES) MIEEALEE, SIABRLT4EEREMNEZE AR, B B e
JETE (VARD LZ, Bl BRAAEAERNEZ GME. RAME 6 A8, R 7258 (SEM) F1J15Rge Lo 1
T JLFE (R AR R A HRAE B SEU IE P RV AR AT RN S B kL | B2 (R T 2 F s . WFF 0 SRR, BB )R FE 3G, e
IR NG RERRTERE IR T, AP | 2T R0 b 5 0 P P B I 14 o, S A AR | RRRE T TR R B, B
TR R EE N, R AR & B, PES BRI ARG HEER, HGIRAHELSEENRIT.

D09-P52

R IGIEA RIH R RS B S5 R 5 BRETL T 2RI
W%, B, R3RT5

REERE

AL UATR LI E A AT v SR A S0 0 5 AR IR, G i SRS 2 TR L) 15 SRR 4 B 7 22 1 2 T 1
#% T BB mEIUN G NS G 1R CIG R A S5 S A er 4. FIA FT-IR. XPS. AFM. TEM. SEM 5 ft Fl F 45 Fl
FHE AT AEMIAT T RIE, 507 A B0 S IR R AUK R R SR 13 BORAS, JE0 4R 4 5 s PEgEAT
TIRRAERAE . SIS R, LU0 HT A BRI /> 2454, G B 5 A 5806 1 2 e 16 SR A D L5 Hp % 1l e P B v 1)
L 25 G540, T B B T AR B R . OB S IS A AP AR I BOG I, 1 S0 (R I N eI S8 A A1 2k o 3 R
LFUE RSB RER I . AP 4ER SRV RS2l SR EIA 1.1 SIm, "R N SL AR LED 4T, ZE A 4F4EE B LIRS,
B B IO RERN ZE 1 B P AR S ARL . R R IR S AR S AR S A T2 R
KEEA . SHAYE, ARG, ROERE, SR

PURRWIC
D09-PO-01
CHR =SS RA RN FE TR E R
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FHE, By, R, dEBH, sKakAE
JemtE TR

ABLYER — P IR ERETCHLAT 4, E(EE /i BUIS, AriBiae D, ferfuEtkm, JoatkReti e 8ne A, e
K FLOSEAZNMH . R —MAERSIEL ik T I T4 B AR a7 A R e, S5 sk, IREIA 950 °C
W, AT AT NSRS SR RE R SUR R B, ROR BRI 1 H TR A

BERPIX — [, ARSI T — AR AR A A B T R AL AR B, SIS A ST LA S R T AL B, DUARSE A
PERRIE, R H R T SAERE, FRIRTT TN T IREO IR Z T3 LA RE R . BRI BCH1 D 50 g/L # AICI,
TR R SINBIRH PRI f s, AR AR A2 45 B 19, s e e i 26 8 T olIX I, 45 B R i e 4Eakin,
F2RZ. H SEM. AFM XHRJZMIESIET T W% B EDS. FTIR. XPS ZEMK /4T 7 iRk ZA s FRBEAIRIZN
ALY S JR A Y — [FIREAT B S MR PR IR TUIRE R A4 T AR RE I ORI 1 T

MRS RR Y], I T R BRI LG B R L AT R IO T B REIRZ, BN N, ZiR)E

S A ST YR i R RE . BEE I OCEUg N, SRRV RS 2, RIPPERER R, I TREO LIRS, £F4Er) 7
FERERAE, AAEHE S KPR RN 49.04 MPa, RS T 4EAH LLARTH T 62.95%, #CRIE.
KB WA, R, AORATEAT, ALOsMERZ

an
[Ny

4

D09-PO-02
R TOBCNF/AUNPS/PAM 7K & it 2 KRR 72
SRR, MRt FKCH

RAER

B PR BT T R BIEORE . AGUSCAE . Zinis IR S T TG AR AR TR, BRI AR 52 K
e ARSCIEIE B — 88 B R AW E, RIS EE—S I A BAE AR RN SCE, &R T BT R S A s AT 4 R gk
274 (TOBCNF) /&45KFki T (AUNPS) /RIFNEELE (PAM) 9k A48 (NC). #FF T TOBCNF 5 AuNPs [ &t
TOBCNF / AuNPs / PAM 7K & (M REIGSE M . 25 2R 1, 24 TOBCNF &4 0.5 wt%, &4 KRFiE N 1.0 mg / mL B,
TOBCNS / AuNPs / PAM 7Kt (1 24 30 4100%, HifiiaR e 314 kPa. E4FIRIGLE LR, 7E 80%I KL M 71 T,
JE4S 3153 4.1 MPa, I BRI, #1381 min J5 )L B8 58 &R R R TR . X P BA A0 R M IR PE B35 58 4
PRI (KB IR PT RETE L7 7T R e, P R R AR AT LA T TE R .

D09-PO-03
TiO,/TaO,F R & tHEM T B il & BB HE L1 REBT 5T
ZH, RN, L, KEL

RIERE

W o PR B R ARV I B H ™08, T TS YT FHAE RRUR RO FUBLE B BE, R S A o K ) SRR R AR AT (1
PO Le ] i, BT Z N R B TR S ERON S IZ I AR SR A R, IR S ARt O IR AT AT 1
AL, FRHGEIETAE T F 857 5] AT DARIF I3 M e A RR

A TAE LR RIS 9 5L, SR — 3P KA G I TiO/TaO,F B A6 fiEftifl. ik XRD. SEM. STEM. UV-vis. BET
MR T VERAT RAE A IR KW, 180 °C -12h 5644 T BTG 1 45 St R4 (1) TiO/ TaO,F & & G, RLAR7E 20-50 nm
208, HEERAN 136.7 m¥g. {E 300 W iU JEHE T, £k 2 wive Pt fIOG AL L =S5 N 364.6 umoleg®sh™, HAHG R
UFRIRRE M, MILL T4 TaOF Jef ik, MEREHARKMHET
KEEE: G, TaOF

D09-PO-04
SEAL R B 47 4 R S SR B R T K B O ) 28 R P REIT AT
P

AR

IR — R EEOR TR RAZHE, AIENBHES T (I Ca¥) IAFEAE PR BUKEEL . 2K B A AT
AEFANE S WORGRENE . 1B VRSO0 R, 2 a4 B ARG T 2 — o (EARRZE [ 0 27k RE AN R = 4 RS PR DR 7 1

29



PR T W TR RR S K BRI (CAD BN o A ST FE IR RR AN P In N TEMPO E AL AR A1 T/ 21 4 2 (TOBC), JFF| F CaCO,-GDL
WRRHATAERG, Hil4 T 9PREFHERG 50K TOBC/CA /KB, *ILHHAT TSN Ji2bkae. KRS AR RAE. 45
K, TOBC 1l Z 5] 7 TOBC/ICA /KEE MBS F A8k 12V RERE TOBC & & 111 2 IG5 5 I8 55 1
#, M TOBC & NE] 20%0F, Hihiis/E i 34.65 kPa 3% 118.18 kPa, WiZL K% oy 55.320038 N E 88.37%. 7KEEK
K ZHE TOBC & & MM RMIFEAR, $a 7/KBUR AR E s RSN SO0 3 B AR oK 21 4 3 (K INN B2 31 7 4H F A Bf
FxgsE, HANPRIZAEL . H14 1) TOBC/CA KERTEGIIECR! . 2021 TR S SR ATUs L A W 7E I T i 55t

B IFEERREN, FULHETYER, KER

D09-PO-05

KRERRIRALEHZSTZMR

R, XU, #APEAE, MTEZE, A, AhEE, RBIHE, KSTT
RN

ARSI ALY 2 AR EA HI 4 TR FISS ISR ER (340£10 um) RFALMR (PLA) gz, R 2R F s #i
ik 2O RAL 114 L2 S5 TERE, I T RE BRI 2T 4EREAT 1 A gt 1 HUK)E 224 80 °C. 85°C. 90 °C |
rEEAT 3. 3.5, 4 fERUHAR, 110 °C HUE M Al ARt L, FIFIEEHE XM ARATHHL . ZR il AV iR 261
JIRERIEHLRAL T 222 (925 5. BUR AU RE . T TR ML H & R EAR TR ALIRET 4, BEAE IR BN RN ER, Bk
i SR AR, AT RN B AR T, ARG MIRARR AR, WA R
Mgl ge, AR, BRI, Wism i) .

KPR KEAR, WA, 455, R, f2E

D09-PO-06

RSCHT (RIS R T4 ) = M R (R 8
B, A, W, RETT

RAER

SR SRR A )V, MAMEE R, AW FUE S R AR SRR AT 4E (PAD TE 180 °C 3Z#4 120 min i 2
(1A o 4l SRR HAL BB KX AN ) B2 A0 A5 2 1) PA SR BESUIA AN K, £FBEMETE 41~43 dtex 2 1] Wi 380 b 2 AT K
St fE BRI, RIE BR300 PA ¥I7E 2 Hbt K4 60 min I IAF|IEAE, 1 6.78~9.56cN/dtex Z [7], SZ#MS 4 120 min, Wi
ZURFFRAE 85% LA b, Ferb AR fE At WIRREGEOR, RIGEA PA WESRZA 6.78 cN/dtex, 2 4.71 1) PA
W5y 9.66 cN/dtex: SZFAMFKIHRAE M52 PA IR AR, R 5E A2 PA Wi 3 W24 60 min B
1) 37006 F4A% 3 52 #4120 min B (1) 24.4%, B85 3 9 4.71 1) PA, H W28 i - I\ 32 3% 60 min B ) 26.0% %K 51 52 3 120 min
i 21.8%.

B R IR, AKEER ], JyiEbERE

D09-PO-07
B2t AR 5 15 47 PAG66 4145 MEREAE S MR 7T
WG, MEYE, RIEFS, AV, B

PN

ARSLUASL R 6/66(PAG66) 4 S5}, B I I Al & 22~ A 3 A5V 1l PAG66 214, It —4E) M X SFFZAT4H (2D-WAXD).
INEFRE R (DSC) . AP YERE SR R AE 775, WHAC T P45 A 33 P rp A L o A e I ) £ 4 5 R A 1 R TR B
WARH, EEMIERAT PAG66 A4 v MAEARAN o WA FEEEMEIE 3.0 3513 4.5, PA666 145 & & il
o, E I FE DU 2B SN S AR A, AR 4RGSRt 2.98 cN/dtex HENEE 5.12 cN/dtex, M WiZ K3 H 41.3% %
IRE] 13.8%. @I A fd0E BERFE T 7R B, MZ iR t 10 °C LFH$] 50 °C, PAG666 145 i B AN ) FE 1 2 BRI
Tk, F4ERINTRRET H 4.57 cN/dtex T %% 4.26 cN/dtex.

K. PA666, ZEfILL, FANREE, PEAE
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BEEABABINREEK PMMA JIKEF 4K % 5 AT 7L
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FHHET, P, MR
LRHEET R

2 S AT Y 5 e R T SR =
3. A L YA L A [ R SR

AREE E PR H REER S (ATRP) HARG R T —Fh & A IR 6 BUE (5 50 R Y (SP-g-PMMA). @it
RS RYA AN LR AW 5 Fa ot S RIRC &, B g1 LE R sl & 7 BA 2566 8UE B ADEEUOL
DIREMIGIKET4E. 18I 1H NMR, FT-IR, GPC, TGA S ixs HA sl i A REHEAT 1 RAE . 45 SR W i) 2% 1 G 3
OBV PRI, R0 8 HIAFE R SR o ARAERE S 10 i Tl I SR A i % 4T e R
JET, BARFE 600 nm fiAis B TSR BT A AR A AR S AE 295 nm. 367 nm 1SR AMERLZ LD/ UK T TSR
Ff, 0, gin, FOMER OSSR, RIHZREROCRM . BRI THES 2 R A 4Tk R HE
-9'8

b BRI, JEUE, ATRP, 49Kr4E

D09-PO-09

T AR HEBEKH BT
FLAPRS, RIS, BT 1S, e 32
LRI R B

2 BT 5 KR st 7

BH TR S HAR B

4B N3 S22 B

5.4 2 R REA R RS

Bl FMwFEATHRNMATFERLET 1TO B T BIIHREEE ITO-PET RMUBRITRM. 1TO, s N
B, E—Fh N B SERE, & H AT S AR R R B A AR R, FEVRR R AR . SR TR A
RGNS BB OKBHRE Bt A H A B AR BT 2 N .

SRMTATC R RMA T FR, EMBRMSE S 0.1 ppm WA, [N 1ITO 2R A MM it 4 8 e, 1 2-3%
MHRRAE R, mhas RAETFR R F R0, RG] 7 ITO T 1 R o

TR, ATHT ITO MERY, BILKE. ARG, SEICKEEH A AR R AR R . BaT, RCKE R
RIS AT B G H PR R, RIS 25 4 PEREAR A, A S 7640 WA B4R 1TO BB — 1R Tl kL

TR PR MR RS R, BATE R B AL L R E RN M RR S TR, 5 T3R8, @i, Humi:
Rt s, BALEME. TRBE. RBEEDHRYE, 5T IMTRSHR, SRR SRBTRNE, T)LE, 2RE
P T 28 1R 2 1 ] 5 S b ST 7 R A

PR, FATZHCSCIR G K T B AR 100 nm, K FEEH 100 um (IGKERE, 2 H7E B 75 T ke i B4 O, @ it i
FENERR T2, (EBI R Rla 7 80 0 B R 5 i e ) 5 HAR R 2%, SR )5 PR 4t 22 85 1 T, T U R 28 A0 “ i
HORDEMNLIIE, KAREM % e aEERLE AR b, BT 1E 550 nm &biE i it 70%, JrBHiAF] 65 Q/sq I
SR, TR R H T A R R
REEA: FAELRED, YORIRE, WHE, ERiE, RESHEE
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Enhanced biocompatibility via adjusting the soft-to-hard segment ratios of Poly (ether-block-amide) medical hollow fiber
tube for invasive medical devices

ZMLiY2 Y'Y Xued, ZH Tang®, S Zhu!, M L Qin*2and M H Yu!

1.Donghua University

2.AccuPath Medical (Jiaxing) Co., Ltd

3.University of Shanghai for Science and Technology

Poly (ether-block-amide) (Pebax) is a promising polymeric material for the application in biomedical area, which is significantly
influenced by the property of biocompatibility. For segment copolymers like Pebax-family materials, the biocompatibility is closely
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related to the soft-to-hard segment ratios. This study aims to explore the relationship between the biocompatibility property and
soft-to-hard segment ratios of Pebax medical hollow fiber tube for invasive medical devices. Various analytical techniques including
Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), atomic force microscope (AFM), scanning electron
microscopy (SEM) and dynamic thermomechanical analysis (DMA) were used to observe the Pebax hollow fiber tube with various
soft-to-hard segment ratios. The results indicated that the degree of microphase separation increased with the decrease of the soft
segment ratios of Pebax hollow fiber tube. Similarly, we have clearly observed the effect of soft-to-hard segment ratios in the
wettability of Pebax films with the contact angle method. The biocompatibility of Pebax hollow fiber tube was characterized by
hemolysis tests and in vitro cytotoxicity test. It was found that the biocompatibility was greatly influenced by the content of soft
segment ratios. The satisfactory biocompatibility property can be achieved via reducing the soft segment ratios of Pebax hollow fiber
tube.
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