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FE Texp (90. 95. 100. 105. 110. 115. 120 Al 130°C) ff4F — Bt [Bl EL &= 45 S 5e i, LA
10°C/min F+ 2 200°C; SRR RLLE 5. M 200°C Pk PR 25— IR Texp fREF— B a], 7
A 10°C/min F+% 200C .

FREER IR N AR SR 45 it F 38 Kissinger 77 FE 5 T & RERI 45 S AL RE, PLA
4 228.3 K/mol, 5| A\ PCL J5FM 71.2, 5l LACL Jait— 4 70.1. 8 Avrami 77
FEVE L S FELEAS RN BN A S5-I vA 46 i RN S5 IR A A 25 ST 1Y) Avrami F80 n IS s
K, R SR AT (11/2) 545 5 Texp HIK R .



PCL &3 P4 7 PLA 45 TG 1LAE, LACL 5] AN PLA K45 fbibAb BEdE— 08 A %
ik EFRALFEEREY, BT LACL K A1EH, PLAPCL/LACL H PLA )45 iR #A1E
FAGE iR AR T PLAPCL At — g . ESFIRIGRES il et , LACL X 3LiR
Vi PLA (145 il A K.

KE . RKILR, RAWB, WXBE/CHBELEREY, 4568

BRE S BORAR RS 6 URSL AR T B

VR 1, B 1 WA L e 2

L K BRS04 285, S B 550025,

2. 551 B AR TR ERBF S0, S 1t 550014

EEDNZIREERR SRR E G AEHR AT A HRe 2 b, ZRAE R RS 708
B i LRORE 5 BB 3R 2 [ R A AR R 6 B B AR AR M R 7 A F BRI s BE Ak,
ZINREAR () 2 MR B I OGS A BRSO B, AT A RPN IR LA AL S A
AR RS A3 B ) R o

TERTHARE 72 Je 8 616 HUEL 2 A K G AR & R MR TAESEAE b, FIH & Rn 2y e
RG(ARES)HTFT LA 1 & 8 ORI B R BE X PASIA NI B 2 A K B S AR AZ
T RIS, FEXANE E E AR A R R B BT T8RN, DR R R A ER
I ECIRAS 514 RMERRE AT N Z IR R

KA X BFHERATH (XRD)FI A E 43 BT (TGAYI T & B+ 75 e 3k = H AL AL 4 (CTAB)EA
PR R, HEEEH 1.33 nm gy 1.76 nm. HEiARLERLI, MEHSSRSE
G, SEEMEMEREE ., SRR EMEHREH B S. TEM. XRD 4R E£H, #2
FEr R Sphr LR A FE R E A E, LB A2 T dphri, HE A 7ERAd
%, HTARAHHEEA AR MRS, FIHIREYIEART) Cole-Cole £k H L™ & (1)
HRME . EEME Han #2015 i G A RS ke 57 o = S, BEEH A S 2
B, ki S R R S RSB . B Cox-Merz JRUERAS 3 1 410 54l PAG K b
R 145, R T ARG E MRS A RRE 0 I, 23 & 5B A LR A5
GUPKE SRR & MTEEHRFE L.
KA. AR A R 6; o EuE; ARMERE

E TR M BT KR SR RN —REH & R E L TR ENH
ZHI
HRHRY:, ek %S TR %P 611731

ST EIhRE UG M R4S 2 IR BEIR = 2 H ATMBL 24Ut FE v s 22—, BT 2 T
PR ERS IR 2 REBL T — 2 Daett, [EHAR & Sk i, 70, HEETm
HIAS A2 R R PR ] 1 FL SRR o AW FTE H BV IERE D 1o B3 R, 4 e o 28 1) L
AT o

FEIXHL, FATEE —Redk nl b & 7 & S MO ReEA (i, MASRED KlsK R &
Ve, It FUHAE 2 IR R R 2 WU R o DL RS T RE SIS, fEK
TPV P 22 A B S mT P b 9% 1 AR E R RE AR L B AT AN K 2 A F B B K S 2
AL 2 A TR T B 7T T U R SR FIPERE . AL, SRR EVEAEAN R IK b ) o 2
TIZWILH R Z AR RER R, JEHID T S AL RE



FIT 3R AR (s 3 L AT WA IR0 AZ -5 4540, 3R TH LA B0 4K R/ IN IR B0k 4E R P Aok ™y
{702 T B0 5 IR BE R I AR 5 (B B K 1 LK i S Bl A (CADFTIA 165.140.8
N (SA) TIIA 530.5% ITBRIE I Y UK RE WS E IR FER TR IF LR,  BAE 1h 5 H
7K P 0 5 TR A WL B 5 (PO A s 6T P L 78 AR S A ek, L LA e v TR T AR AR 3 I 03
B FEZ 240 °C iR AL FE 30 min J5H: CA F1 SA ¥3in, MASMEHEA &K, &
AN AR E RGBS, AiBE. ftEEHSZMHI6.

ZH AN HAR ) B R BRI BT AN AR A 5, 9 R — AR R e R s M R AL
1t 70 25 58 Hehi o
M BAVIMHE. 4RIk, THRESH . Bk, ZIEERE

L RERETHAN T AR BN 75 LR LT IR T KR SAHRL 1 2R RE IR 5T
D X U M1V A L e S

L BEHRAM R S B B

2. SNAE MR BT T

P2 DL SRR (BPO)Y A5l KA, il kiRl (MAY 5T IR (BR) K3
S E CEPD PR A= B IOBE, il £ HAH 28R RN N B 05 48 K 247 4k (SAR) 3838 T 2K 85 i (SBR)
HEMRR T T BB N S S [ B B W MA & & EP & & & BPO & & X} SAF/SBR
BEMEL )RR . SIS TR W BB N IR IEXT SAF/SBR &4 KHE /)
SEREROM S R FBITA J 5t RE, A SR R A A A L T ONE IR B 120°C, [ROME
iNHA] A 2h, BPO & &k 0.3phr, MA & &k 4phr, EP &N 4phr.
HIA]: FERGRON; TRERET: MVEMNE: FdE; T ORISR

S REBERSME SRR & LRAE
e, S, BT, 5KiE 1R
AR 2 201620

M. ¢RUEESMMEh T HMRRIrERe, T2 T, EYERS, [el TR
P, e AU B, TR S 1 e T B SR, RIS A B
ETFRAEA SRR PR (ACFs) %45 7 1 5 AR 5 i A R S W Bl oRRY 1k
REMAARA . ACFs a5l Z BT, XRFOvEMULEGE, N, i HAER
2 ) R T ) ELE I R o BT R H Ve R . REZER A kAL, (B Z 5% - 764
FEVRCER B o B AT AR A ] o A SR A S SR A 3R BV SR AR T ) 5 A 5 6 A 1 DR
IR LG R YIRS 52 R AR ER R LA 5 D0 T X kR T D Re A
W EEAEERER . AR, FERMEGRI G AL T RER], S9Rn @ e A B AR A
TUERRE, TR/ Fe/ 74 R G T K. IR0 i B alh R s il & R A ok h B 4
W% AN fe e 5e R ARG XRD A XPS 45 3R W R I <5 7 /= MR L 52 2 A7 £E
W TRIE B )4 D AR o 0 e R R R SR S K AR N T AE AR IS, F T IR T
2 A
KU EARKLIT, TR, %-70 T HUMER

BT REL YT R R S RHERETT A
EE
L S AR AT 7T B



2. SMNREEMRL S &b

) RAMBEAIR TR A4 (AF) R, $Em 05 D50 T RGP 1 REHAS — 52 Bk
B, AT BRE R KGR E A MBS ETERE . A SCIRIT A RIS 5
G EHERE R .

Jiik: FA AR FGEAAREE 7%, (A 3 (RIS 100 371D #3R SEBS(#H:ik: %
1%). FHAASERZE MLPB-2 (HoRIEREHERCR T —h, #EH, % 16%-18%) . K
MLPB-1 (EREREHERR T 0@, B, B3 3%) fHAFIFIT AF /£ SBR E &4k
Mo BrE S JRAEBIAIE, X AFISBR E & AR REIE M.

WA RE: WIMEERGE, SRR A BRI, MAKRZE MLPB J5,
P RESE T 0.5 fiF, Wi KR MIgm T 23.8%. MIIARRA MLPB-1 £ &M EHIA
o], AR5 il 3 = 34.1%. 38.1%.

gE IR AR A MLPB-2 FIURG A MLPB-1 AR 4E o T AR (B AR 2577 s PR A
2575 MLPB-2/MLPB-1 & 2/1(phr) Z L}, L — MLPB-2 45 A KB REAL 7 -

FEE . M, S, THEKRE, BEAaME

SREE AT R 2R K H R B IR B AR A4 BT 5T

BRI, WA %, XA Y K 2

1 P EBEEGREA B SO, RIS R E s (), AEVIREIEIT FU Al
2. BMNREE, MRESREE, Mo TS TRER

KUy A S Tl b i) £ SRR I AN S R 1 B 2L J0RE . 60 SEAR LISk At Bl FH 11 ik 8 A1
D Wi LA DR &SRR Gk BERMIGRE. 4, At RER 2700 75
W5 A XUy A FI2ERL. {H BPA tAE S BN 4 K18, & iR LA L3 M@ R . e iE AL
PR AL S B AR U S A ¢ KB & 0 A J3fis i Rk PR 2, M\ 2011
3 H 2 HIE, LA EEEY TN A L. S A &R A 25 28 5 7
TESRIRMEAL TR MOR, [RSUEFEMEAR, /BRI BTk, AR 7R R
-F BB AR NS R T S A R, )% 2R A By SRR PR 98 A, — T T SR
WUy A BIAEDIEEF SBAR, 53— 7 THE G XUy &5 4 1) 46 M T 4 R T AR

A, FRATLAK G, I 1) 2% 3 4% Tl b R 7 R o 3 R o Ak 7], HR
BB AR 5 H A BRI T AR G RO, )£ ORI 2R By A, AN R S
SRR T AU TR BRI SR B A B A R, RIS o B R AR, =
PRI HOIRAFRT XA =), IR PP KB P A S e, AR R, R TR
(P NALE . (R, AT R SR A7, il T AR R R RS AR, @i
Kb~ ZLAMOT IR B3 25 3 R R R I 45 M HEAT T 3RAE, X IEAR s A0 S R AT T
W5t

R AR BN, (AT KRN 20 mol%it, 100 °C,/ M 6 /N, XX Ao A 283
T3 3¢ =i 7= % 53%. XRD 73 H138 BRAC T 2 5 Sk R I A2 i BE 45 im I SR 54, DSC 43 i 3 B
FLPE B A AR R B T 05 143 3D 122 °C i1 314 °C.

B BATGE T —FhR i R X 4 (il 45 51k, i B AR R SRR TS PR S
g AR &SR T 37 k.

HRIA]: KRR, BN, RN, S, EMES s TR



CO, #ZEHI AR IE MBS B AN R HATENT I

i) i e R S P €

L 5NRE, MRt SREbh, s RS TRER

2. P EBEGRIE Y BAT FT, RERFRIRE R LG E G5 , BRIt

YRR AR i) ER KRR GE S TR BT B S RES IR A
B gs B TR FNEESE) |, SRR AR, IR A AT 5 a7,
R R HOPR S T R e R R SR . R, T EFgE R MRSt i E B AR
RS R BT W R AT 2 AT A M R T £ 4 2R R OR F A, 1 R 3 R v A £
YL FR IR R S I 4 2 5 RO FH 1) B B AR R B

B, FAVET AN, 5 CO RMIEME T &M REE, $H Rk CO,H T
YR T SHAC NS, LUl T 4R BRI FIEERTAENS CO T R
fifto W1 COMTAHAIEMRRIA, LAY EENUAA LI, DMSO A4, 50°C, CO, &7
N 0.2 MPaltf, 3/NEFR, AF4E R TEAREE T1>8Wt%.

W R R, ZR KBS CO, FIMNE BRI HI 44 R 1M S HA, YIb
7~ T AT AR A A B A I AT T B kR FRL R B B S A A R U A AR R T
T ) B TR R A B 5 R I AR M AR A R IR [RIE S DT e 21 4 25 S S P 2 AR, S
DI RENLEE; @I JF A LA ARG AR I A 4E 25 CO, fiTAEM AT 755,
P TR R T E WA 4R RIS COy I M IR 4 4 R A BEM 28 AH HAEH
PR DMSO H, fa7R T EF4ER ) COMTAAIE NI . [R5 &3, A HIBEEE
A AEZRZ AR A RS, XoT UME R G S 4F e m AT A A HLIh R AR . JRALHE (L
AYERWAL N, AT H & A FRBRE KB RR A 4E R . WIRA 4R, TRAHERS.

M2, BAVRFKIE T —HEET CO, BRI HIA4ERIBMREA, LB T A4 R 1 &
SGEOIRAEMR ST, KKFEE T RAGED TR EIR, A4 & L HATAE b
Wi T — I A &

I APYERIEME, AR, WTIUE TG, AY4ERRE, SEsk

R G ZIRE BRI IR RBEYREER S TR S S E
K
Herg B T K5 510640

WL BA LR TR R . 8%, 03 BRI R A 5 T3l 38 Jk XUBEE i
REMAARESTERESY), (HXFHEAMRIRAMEILE, RHARRSIEES . JLER, /EH
S E AN, EREIEEL T, XA LR . T R R SR MR A 5T
WEREIRAT, BATRZ NFA43L5E (Hybrid Copolymerization). %72 iR &0 1 G
HREVIBE RS D FIIA R SUERTREAb At 1B B2k o
AR FALILER RS DEINSR S

IR TR S EYER
EHEA
AERRHECR Y, MR E S TRESAFE 100083

eI R TR — MO R hRE R TR, e B A R] L TR
AR, LRV AR 293 MR R R R v 23 AR R T U EAT T e ) S



o AN SC A B 27 G TR PR TR I A% R 2 AL P B S I I 1 23 1 1 2L 2R 4N RoRL T IR ) 2% %
2GR BE o 75 2 65 MR TR BRAST I 7 T, 366 T2 ol 2 A B8 e NAX R S BE BUfd 2 ok
WK FERUEREMREFR RO WS M SEAGE SG ReR NG, i
T RIFBTOAML R CIREE, AW, @ FeR RN 7 T34t T Rnsfs, et
DRI 12 W7 1) K e B A B3 S FE M B 5 7 T oK 28 D T, A T 8 i) B P
Be. JEF R AHZEORAEE. MRER. WRNLmg SR To ) 2 s NV R A VIR 9K E A A kL,
R T o P AR BAR G F A BRI RE R AL, B TSRS AT IOk, AT
SN ZIRERG ISR pH. EAIEJFE SRS U RSB T 25 8000 0 78 iR R A 555
NI ERAEGIREIR, R RE T AR R ST RE TR A, R R IRTT IR e
HABEEZ

BEWH: HAEMTHHONSHE A KR RIS EmE (NCET-11-0582) , bR hifiss A4
Hi7= i H (2010D009006000002) , [HZK HAARF I FWiH (21074010, 51373025) ,
Rt B AR 4 I (2112029).

KE: oA, AEYIERH, FEE, A%

R GRK S R 2T R B SR BON BE S YA R R fY
BRs, RIEE, 2R, AL
7 TR AR S e =, DY )IR 2 e 4y 10 5T T 610065

T2 D FANEUR# ) 1 75— B B A R I B AT RREEME SRR 1™ il o 1B R
A B E RS A ARG TR, RIRAFAEZ IR LA 2 LA BT 77 K. <
IR 2 o WO SSRGS A e o 2T 4 RSB LA VF 2 MR i MR, 7E2E
Y. BER . BEZGSATIS A BT 2 N BT 5 o A SO 20 (PVA) 1474 K 49K 42 (CNF)
AR AT R I B K UM, 0 e FLAE R B AT S

A T WA PVAICNF SBERM EE . w5, R MK 8UE RIS AL ET
EREEAR 4 7 PVAICNF SUBERTHEK, Bk g AT R B K ot 79 21 BAG Bk & <kt
Bk, Hok, R 2 R VR-TTREOR, G M R St 77 vl 4 7 HoA R 2 FL4E
B K R PVAICNF S HUIRA KL

FT A3 S R AMERRLAZ 50-500 pm 2 18], REAR I3 A 55T o Sk Tt (o) R Bt e v Tk L R
(1) 110 £ o SBERHERIE 7R T 3 K IBRIF I BE ST o TR AR ) -0 58— F e m A be
(PDMS) Wi ff, 4 T 5e 78 PDMS/SBEIR B A M kL. SR 2 L8 2LE 5 & p R
FECF 1 58 W 2% B0 T, 55 A PR T i 45-E A A s L 4l PDMS 23 R = 1 24580 15 4%

AR FTAF SR ANE B A 0 5 AR 14 B 5 38 R DFH B 8 [ 1 SR ke i 46 LA XL
LR EMES SR £ 8 TR T, BIR T RER AR T AR E TR
R AR ) R
B ARER, YRR, BUKSE, Ok, WO, @ MR TR-TR

A R A TR I P R P )

Hi V2 Bk Y B T 2 sk e b
1. R R2E

2. LR YR RIS I T 5% B s =

R RE AT — e R R, RAANUPEREIE ST TR R PR Lr Ao A g P 4
R A R R P SN SR S R T v SR S A O UM e i 24Pk Sk e A A v A



R . ASCLL 2,5- T (4-F FEF)ENE (PRM) N 4438 R4 e, 5 4.4- 50k KRk
(ODA). #5128 —TH(BPDA) fdd, LAIYEE . LB T sl 28 115 s g 2% A 25 ) 1Y) SR e i«
IR AR R EE  X-SPERATH . BRASIAE R BT R Bk E
R FEE IR PIERIERE . B 50 R I 51 N A PRI g 25 44 P 4 v SRR MR PR HLAR . #hE
fit, BPDA-PRM JE W 2450 5 FIAR &) )ik 262.2MPa, 5.37GPa, BiIE{LiR Tk 385°C. Kk
WERETEANEE AR T R 280657, BARE SR

KB mENE, BEEWAZ, HUPERE

Tt B ARSTBR IR IR SRR S 1 AL

XE K B g e, v S, A

1 MR RSB &5 b, 51/, SiFH 550025

2. R E GRS R TR AR Lo, 53 FH 550014
3. SUMILEHEF M EHA IR AR 5, 51PH 550014

B AR IRAH R TR A BA T BRI B S R SRR S AR R R a3
XHEACTT . TZURMEREMTT L D IRZ , FFIZPAET A PN . (BRI RE 7y
T EE A HAE e VERE R IE D

AT SN HURHRF A RAT IR 2 7] R 1) — 2Dk R e F AR AC R K L) 4 KL (SCPEA19)
H IR AZ BRI AR A R I TE) i B R A B A AT DA AT T EFE, SR Kiissinger 3l /7 27 Ab B 5 20T
TR RSN 157

ZERRY: G B ORSCIR (0 IR TR E AR, 5 A AR ek 5 2 AT L% A R RS2 T i 14
HaFh, HIURFEMR ST PR T &

A RV ISR LI MR R A D B 5 RN 2 I AR 70 5 TR B, A RAR 7>
TEHMBERIER, AFE R
RHEE: b B IRACIER R L) AR B0

Nano-Cu/LDPE & &+ EHIH & KA HIRE BB 72
ERHy, T4, 1RWET, ENE, fRimE
BN R MRS 6 4 2B, St $1FH, 550025

TE: ASCR A REILIRTE S % T Nano-Cu/LDPE & 41kE. FH & AAT L4 e B 1l
W B AP RHERIU S R P OB O, FZ B R (DSCO) MIREHrX (TG
X G MEHRRI AT G (45 S AT AR PEREAT T TT. SRR RS MBHEREIHT 5
R TR FRRREILER, BERWE TR T, HadRINEfPRE, #5884
MRS R T i, AR EVE TR
REEE: GUORE; AR BERENE: B

RWIGABAREZ SR B F140 0 2 R S5 5 TR RERT 5T
WRaear, 48, Fi i, 31
= TR LRE I 2 s ie 5 (DY NIERE) , PUNIR & T WL, AT 610065 610065

REE G MEHWPC) & LUK T YE SR £ 4k i AK; Jy BURHE i -5 2R & i i 26 (10T
MEEMEL BAMEMAAGK THA RARE A, T2 TR R, AT



ST o BT 114 WPC IR JURE AT Ay NSO FH 1) B 7 15 20T B E R AR BRI IR B 32400
BRIt WPC S —Fh AR 25314 1K 52 G M B RIE B SR 0 2R 0777

1) 2% = Mk RE A I8 2 A M B DG BRAE T U A TR AR SRR 5 B e} A 2 i) T AH 25 1 DA
T AR ERE AW FAA A [ 2 B 1] 3, e M G5 ) 4 SR AE f v ) 4% B TS (AR 7
F>60 Wt0b) AT 5 A4 Z I B0 e T I kAR . AR SR FH T AH BT 70008 B (S3M) F A il %%
RN AL G AR, T BB 0R S = 24885 U) )37 52 L s R E . Bk, 1BE. )
25 SN 55 22 B Th RE IR MR T S TR AF 25 1 B FORE 0 H0 R, 1) 4% 1 i 1k BB SR TR /A K (60
W) A Y A AT RE, BFFE AR S5 P RE . 78 BRI RE L, B — 2D Rl SEE T ARK S B A 80 wi%
M BTSRRI ARG GBI TR &, 86 124 ERE R AT, 2 ik B4 A o 5
61.9 MPa. Z5him 97.0 MPa. 25 i & 6.5 GPa Ik LI ph o s F 3.38 kd/m2. IRAHWIR T
FHor b I 142
K R Ak, REBEAMEL BT S5 MERe

PNIPAAM/WPU & &1 H] & K FLAENE R Y i S B 7T
e, A, s, ERE, RIE, REE
s KA MRl SR 4=k, T 5iFH, 550025

P A SCHEE N-S R IEE (PNIPAAM) 57K 1 58 S S (WPU) LK AR v 714
ANERE AR, #1147 PNIPAAM/ WPU &8 %L, 485 H 61 PNIPAAM/ WPU & &
MR BERR A . KA AR BT A6 (FT-IR)  ZRFfE R (DSC) . K
WX PNIPAAM/ WPU & &84 K} J FL AR FE 5 KR 2R 2546 IR UM EAT T 3RAIE - 45 3R B
PNIPAAM/ WPU E-&# RIAL B2 5 B A [ Bt, H LCST 4 34°C; H* WPU
R e B PNIPAAM B F0I3sin,  AbEE 5 A 230 iR Bk g 3 i o
KA T N-SR A eI s KSR e IR

I A6 34k 5 v BRI P 2 35 3R TR 0 R T R B AR I B 9
MXUE, AR, FIH
Y )1 K 28510 5T T 610500

E R b B R R SR LA, (L IF ERR P B (WPCB) s DA SCRIFH . R 2
SR BRI R HL BB 2 R . R AE SR WPCB i 50 70, — MOt M
SRR ALEE, OISR R VO, JEX BB B A5 5. WPCB ) &R AP N
BR R, (AR AR R O IR SRR, R WPCB. ok 4 B 4 5 M
L I A SRRV EL85 B0 45 71 6 0 52 2R RE SR ULR N T b 2,
DL T S, HS R ME E IR, R B IF R WPCB IR L A

TRATRIFAR 60 AR 74025 I 758 LA R )= S0 24 LA B, i TR IR
R LA IIAG . ST %Y, AT T AT IITE (SPM) R, ASCRH SM HAH
% IFL L BRI R ML (WPCB) B A, S BE A TR MG (PP) . % T i Al
PPAWPCB & 2k, 190 7 [ HIHI I WPCB Hiff. Wi 407 A J% PPAWPCB 52 bl 45
Fao S PERRA )2 B OB

SR, S AETRBE I WPCB B k4% T 282.4mm %1 63.5mm, K 411 5225 5,
S PR UL IE R B R . A 32 7 % WPCB KBTS B IH PP S, BLAr Ok
MR, TR R T RIRE AR, AR R T4 PP, ABIRIFPRR &
VL BRI, B BT T



R Al AR IS, R T HLEEAR

HHERIFTERBE AR IIH] & REX Cu(1l)ERHF R
SEW, A, XEH
i T K% 832000

H ) WF T SRR F g 22 B 5 f sz, DL 204 32 /50 SR 52 & St N4 25
TRPHPERE . J7iE: EFE NaOH/Urea/H20 1E i 77, 38 ik ¥ e -4 e FH A VR T ) 7 2 b 4%
A RIFLRFEE SRR . RH SEM. XRD. TGA W5t T AN HL il it 5 & B i 30
GERRFRE . SE: G5 RRM, BEAE SR B I A 4 R AR 2 LA M AR R
JEEER, 3 HAE R4 EAA LA A0 o RSB ER T A AR ST RN R GBS Cu(1l)
W BT RE, WEFT T R BT (] R B R AE TR B RNV pH T PR PR B, MR B TR AG
JFR R E Y 200 mg/L. pH=5. W B A 1] t=200 min i, 52 &SR R4 B8 1 P B AT 2k 5
85mg/g, WP PEREIR AT o I W Bt B0 ) S AR B AT 22 AL, 4 SRR IR AR BER Cu(1)
W BT 22456 Langmuir 52T RGR FEUE, J& T80 72, H H H Langmuir B8145
FIH Cu( I AIR R 2R IA ) 172.12 molgs W 2h I 2405 — R ah 12488, J& T4k
R Shi1e: MBI R AR RE R A BRI R, N E SRS AR R
12 P T 5
A e TR AR MR

BT RI I (5 21 RIS T AR BB B AR
EA 2, R R WO R

L B4 AR TR R R A0

2. PRS0 5 F LR

L R 38 1) 5 A ) e B R R B R SR B B KRR . TER AR —u R A
A 28 R SN AR 1 [ B 18 5 3 0 SR LT A T AR OB Y 2. A SCRI A PP/POE Lk
Wy FEAAIER 73 7 25 F0 POE 43 B TR 255X 410 S 0 B oo 2 RIS, -l A3 44 1 22 2 fif
AT A VAR JE P R B 45 S AR (MSEDC) , EHHIIN L PP/POE FLiR#it it f2rh
SINBIYI 7. B F. IS0 T A7 o SRR 43 1 45 M RN o O T A8 3047 e 4
{6 FEAAR AR 235 A ER BR B 65 49 1) B R 4 AL AR, POE 43 BURRL 1~ ERERCR 7] FoIR S5 M v AR . I8
id SEM, POM, DSC, FTIR, SMRIRLL AN N--ph ik RAE T MSEDC LRI 2
GERM RIS FMERRII R R . SRR, TR LA R A HEMIY) PP AL S5 M AR 8 B 2 42
SR B R AR, B FRE G F A0 1 2 JZ IR GUKICK POE Fr REE 2 2 niest St
IRFEHIFINE . POE &8y 20wWt9%ft] MSEDC VR4 it ik 11 ks i 755 R0 4 e I o i 5 4
PP ML/ B2 T 490%F1 26%; 5 POE & 20wl 1 5 38 H VR4 A 11 v o 5 FE ALz
it e M s FEE AR LE 23 il i 1 5% 80%.
K. TN MRS KFEA P PPIPOE; NIVERIIM:

REMEHRGOKE RN I
5K % i
710072



TRANKE DR R4 1 L S P R BRI K R, o8 AR I st ol sl B A ) ) P %2
RS (B2, FUONBAPLKE RN A mREEE. 5 B1R. S TRGER S, IRE T Em
WL R FIFANZ p HUE S H I BT RAYEFENGER T I (PMMA) &1 £ B
BRKAE DL £ M RE AL S IO IR . PMMA SRS INN,  — 7 T4 S A KA 1 43
BRI DA B TR R NG R I S A, SR T BRGUKE I R BRI,
PMMA G il v B 68 A BT 3 5m g oK & N S/ E R, TT SE A ) 208
CERT

AKRSCERVS T AN (AL BN 22 BERR AN K 73 B SWOUT A FHMRE M RE IR 52 o i i
REMBIHRENSAE, WES SRS E, USRS RS B B AEULHC . ) R
HENEOR, #1728 PMMA B2 BERGKE ok, @ik FTIR. Raman. TEM. TGA
G TF BB SR K B R O ZS B B E S AT T RAE T . S5 REB I mRgIK
ELEWIEREY) PMMA BTG, RINEEEG RN, MREEEA - FEMRHE. @it
TEM W5 52 G o MO IS, IR B SR WITE IR AN oK B 3R T B R L8 23550 P
FUEE

FIFH I B L A A AT 72 o0 A T 25 IR L . A [EHBA R ) PMIMA S i 40 A 5 R i 1 i
PR B 9045 SRR B PMMAIMWNTS A ok -G BB 12wt %, TR ik 14 e
FlfefE, 1F 8.4GHz 4 oK X TR #E-500B, HLIRFEREIL-10dB I 2 Kedi e A 2.3GHz.
HEE]: RYUKE, WMHEREY, MR, BB, RO

BB EIR PPIPOE R &4 RHER A Wik D (EWF) B fi thals T I EiER B #4T AR T
FRME, RE, BT
VU IR 27 v 73 TR0 AR I 5 B RS20 25 610065

N Fe PRI R R B A AL K 70 22 B R AF I, e T O A R . 2 B2
WK B 3G 9 Al OO Fr) S Bl 5 1 TR P G W0AR (T LR 3 o ) R SRR — b 2L
BAEZ B WJRIRGE . T2 ERERBI AR, CBoufl & RARE, mokmPlzIR
RSB RR T . S2BLaft R &, ARSI BT BTN 2 2 R SR B0k, shil e 1
HAT PRI ARG R 1Y) PPIPOE B 5 AL - R I A Wi 24 ThiZk (EWF) R et 5t )=k PP/POE
HEMRHERER SR /1 MR S IE 0T s KRR R 7T 7 /24K PPIPOE G418
FEBNAS IR F7 T (WG WIAT v . SRIR A5 RR ] A 2R PPIPOE R A 41K 23U
AT W S I8 914T 09, J2 K PPIPOE R & 4R LU A AR W 2 Th (it o /= £ 1 48 n i 24
VHIREE 2R RHZ B N, 2 AP EHRITR S R RE 0 i, AR A R AR i =5 )
RE G0 ; JZ K PPIPOE R 4oz feft yr ol i BE e o5 2= A0 1 o v D 22 £ 11« HLAH L T4 POE
B RN E T A 1 PP/POE ILIRY), miZEIN 2 Z MR EAT B AL T @ SR AR
R o 2T EIRSCIG A5 R ATf W N 4518 . M LE T e B a5, A R IR AS
He) & — P AT R A RH R I T i o
RHR] RGN W) SRR fufbsbdi; PP; POE

BT B K 2 2 VAR X R R I R FLAR S5 14 R MERB O B2 Tl
HEE mEH
AR 22 201620

R BA R B, WP AR e Ve S5 R 2 15, ANhs 3 B S5
SAE RS AT 22 BN, anis K I, AR ZKAREE L Talk b ik 7K o3 B K B 7 sk



PR SE . AR SCEEER FH T H/IDMP e mlik R, 205K =R AT NA-S-25 K]
H RN Z UL, IR A% A N TR FE X6 PP i FLIBE &5 #4 S 1tk RE RIS

KH TIPS i, B—@ &M PPy o ke (Z3H/DMP) FIARRIFSE AT (.
NA-S-25) 7 nl BT =Mk, KA HZEE N a 180°CH-1:KE 380 F4/min (1) HL3)
T FE 3 J5 B A LT o PR 350 AH B M- AR AL, 88 Tk AS [R]ELRE R0 74 E0 8 1A 20 R AR L
SRJEIEIL SEM. DSC &80} 2 FLIEIIR, PRI ROk IR 288 B v H0 5 L B R I e i) Je Ve RE V52
) .

1 SEM B %, K O BRI NA-S-25 1 A i 771 i il FES B T &5 A 1k ok 2 PRtk FL 4544
R B R G5, R AL 2 B B I ER RS, AT R B TEIL, a3 R A B 2 42 M
FL, MREREEAILIRRECR, M SATE Y, MR KEHE TS mHAEIREE
iy, P B FLAS A A AT R EA ), PERRERLT

XFF PPIEZIH/DMP 3R, BAZ T S A H0 il B o RS2 46 Je MERE A AR K Isz g, b ik
H—AME RO 57 1 BROR 7R B AR (8 0 2% o
I TUFLIBE BRI IO 2 B B

R B AL T e B 23T ARk E BT IR BT 5T
Zh, A D, BB, BT, I, YL, AR
RIEFL TR A T ARG A0, R 4iAb T 5 sk 46 % 116024

BETARGHIHENR T AR R, WHEIER R, DI — R B
TEAEAIGK I VE G BT S5 MR 2 B BB RUIR R G4, M BT T (48 i ) sk
R TERUIREE GGG T 6 o DASEILEE h D) se SR S e vk e Ar . 2 & N H b5,
IR G RN T SRR T REEUINUR N T S RS H bR D) Re
BEHEN IR G, RGBT 7 BA SRS 1 BE DR m B R S 1R
G ROTIE VL R S5 TR RE 2 R R OR R o WEIF G R T — R A1 ThREME DPE T4, - T
HAEAFEREN DPEATAEN S T M. IR M. KGR E RN,

WA T — R Y EER S K 7, FE T REEUNAUR B, K “graft from SiH” /772,
BT AR S IR IR O Bk E R T — R AR S R ¥, R “graft onto
SIH” TV, G T s AR e S T IR S I 0, B AR e 1 R T A I s R
25 DR MEILHE IR IR S G R T ) B S B R RO ; #8571 B 2R A A s B A
REVRIBR LRI . BOHE L T 7O Yim i TR . LB O S im bk
BB, FET SRR, AT EEA R IER T S AR AR T M, B TR
FARIN BRI B TR A MBI RE . B R A AR e BE B RE M A
g E5K 973 HHRITH IR (2015CB654701) « [E 5K SRRl 4 AT H (21034001)
KB =ik, DhRetE, maTMElL ARUNEY, WEHERETRS

R IEWI N FEk LR 8 R G0 5 RERT I
BT, BT, 3
610065

KON (PVA) MRS 2 PRI 45 M L 5 TN LR BAT AR I R A A, 1H PVA
AECLRIEIN T, Jeidalid AL Gossmtin Tl % CH LR m3HTE PVA B EMEL. DI5e2 BA M
R R IRGE R R IR TN A HUR S ARL, B ANBINE 7 3 20 09 H @ i R A5 1) 10 %71 1000
B, AT BONET R T NG IRRE H AT IE VISR AR SR 5 DLl 1200 J0,



AR B F ST TR, MG ™ B A FR PREEACHE H RSOR T R 7 DL 5 1
N IR AR A R PR FE PR

ARG R A E ) 7§ E a9 PVA PRI TR B B [ AR BT U0 B BOR ) 2% 1
VUSSR IRFE A T0wWt% ) PVAIILZER A ML 70 1 PVA 5 DU5Ek fAH BLAR A B &
BRI R SRR R . 45 R TISER R Ca® Rl COS% MBI FI% 5 PVA (152
SRR B, AP TR BAT RAF AR . DI5ekr 5 PVA Ta] 5% K AH AR F s>
T PVA TS 5BUKHER RN B s aEscs, ftm 7 PVA IR ENE. 2T EEHt)E,
PVAIN5EH B A FPEIRTE 80°C UL LRI T8 1, B AP RS 23 2 1 Al H
VESEIN ARG REEER o [ AH BT DDA BB 1 D158k RPREAR R 170m B2 0.5um, 25036 1 DL5ERAE
PVA WG 155 15 FHIfER], $Em 7 R EMEHI kR, Bl T asa Rl R
R RIS R AT O A AR, ATTRRE PVA RIREER U, PR 35 DUSE B A4 SR IRAL R T3
B R 5 TSI EOR . B R H AR A /E LI (2013DFG52300) B,
K. KOIEEE, Wsckr, REMEL 7RG, BB DIRE

B-ZR P M A R AR FE SRR AR e SRS R
PR TR 5 TR, @ TR TR E X E i, 1)1 Al 610065
610065

RAWIMBHE SZhR M F I FE o R ] i 2R 3 — e AN IR L A8 O B 2 AR
B WIRBAT RZ — AT HARFSEIEESR B-RNE NGRS, WEME
TEIG AR AR A BSOS M A8k, o mi PRI 65 A8 2 M Re S (L iR SRR

AR WA IR IIAFE S =R B BRI R R SRS 4 X S5
{X(XRD). Z /R A EHA(DSC). 14 HE (SEM)FIE LI 2L 4G REA (FTIR) WX T B-
R TE G A 1 A HR BOW 45 14 A8 4k

SR, B-TEPIA G AR IS AR E A AN B d R AR . SRR AR I
Ril— B 2 SR AN O TR R A 5 B U B i e AR R HUIR R AR 2 T AR IR i i AR R Ak
PERE.

AR, ARPSEESSEAFRRIGEERAIME, BT B-RHNMIEEZIEH
)53 F FEAR A LER AR RO L
KA WAL, BRI, MR, ImARRL

SRR 5 1k e 4T 4 HUARA L 1 %
(SR
YRR FE X TSR, AR AR B 201620

RN (PO 2P 4 A B R AR, UL 2 ik . AR R PRI
FRATTERESE, HLRETEREHIT Keviar £4E, (EHAEEWSE. BUHESAEHAEA LR e
BORREWA A BA RIS, SN, BB B PR R B i Y S5 U
JTZe T RIE, ER AR AR GRE AT H . R 863 1. 973 1HRIL E 5Kk
IR SEEZIT ST, B AEHESZ LT 4 (R PR AT SR LA .

PI LR 4EIBE a1 B L8 -B/\H4EAG, seEFIRA ] . HATF M4, H—H
B HAEE SR PLAEBOR T . ATGIE PUAEAE REAEAIE ), HI4) 724 %, {5 PI
FURTIRAR CRIBEIZIR PAA) TR EIREF AT YiME, TSRSl PAA 414, FEET Rt



RALEE, ¥ PAA AL PI 245, AL PAN LR4ERRAL BB AT 4 . FRATTHRH T R N g7 227l
# PLATYERGHHLEL, RN EMIEYT L BRI RIRAR h A AE A S, PR A S M AR E 1 P
e, ML RER S, BRAA R AR 7 B SE B AL, AFAEM PAA 21 PI R34
AR DL S S gy 22 LB Dy Bk, JEIE w08t TRESOR, A 1457 1000 AR
BN R PLEFYEA P72, TR T B BRI B

KRB mERELT4E, R

Tt i AR B 2 3% VR R 7 A BB AL
MR, PRocar, T
Y )1 K 28410 5T BT 610065

R OIEPE)RAM B AR IRIE . Prhti i SEe m, |2 N T aEME, iz
WS . AT, PE K FHEAMHAK. SR M, WIREIRHIL 17%, WoMmE, K
I PE AARFHIARIIR AE. AHX PE AMAT S, PE KM EHRE &9 7+ 5K ESE SR
BILZ BEEE, WRMAUKH NS EIE 98% MBS k-SS, FILE MR AAMH L H A%
FEMEREMR,  FCBEIR i) 50 th S e R

BT i) 2% T BT PR PE Y3 11 S8 [l 0, JRATTEENL T S B A% 5 Bk i H 350G i FEER PE
TR KA BOR . DL BRI Y FELAATFI(NP-IFR) A = BEASR, - TRIIN DA % 5 O AL
GV (INCR) A KRR 1), A8 237 AL T0 1< I PR A 2, FH T4 2% e PR e TG T LA PE JRLIAK

ZERRI, NCR M5 NS 7 HAR S AR 12 &K PE/NP-IFR 14 5 1) KM
e, LA, A NCRIEKIEIEF T PE/NP-IFR BHIA K Z (1 FEAPERE, BRI H AR 1K
TR AT B FELAAE F

Bl & I JE s BHIE PE WIAM BB A R si & vERe, HIGA % A E] 0.07g/cm3, [H
PRMEREIA 2] HF-1 2 (1% ASTM D4986-03), #HRiCis 2 LS AR TR AR AN I NP-1FR {4
ZI 5 AR T 37.2%F0 50.0%, N FRTHFE .

KA IR IR TR B AR

KA/ S RETVERZAAM BT AR
MR GE, S{ER, By, s R
ERFH T K2~ 510641

A NCO 2[5 OH 2 J A AL PRI S B B 2], AEANIIAA LY B s s I5r),  Jlid
HURS IR JEUAL e Myl 25 138 L SR R & P2 S TE W UEORL A HLE LR R . S F R TEHLIR
KL RIS A SRR R BT IR AR R« 5 PRI TOHUSFURHE S B HH ke BN 711
IR o U XA AT 3 0 AT LD A1 i, B0 AE 1 NCO F: ] 5 30k 1 OH JE A 2B e,
TR R o G 334 P GRS AN [RISFORPRL 1 78 SR MRk A (R SR 20 U O - He
REBRIDUIE kAR BA NN ARG BRI Ak e, LA fiism & nl ik 2] 51MPa,
P s IL £ 98MPa.

KEgE: AHUTHURCA R RElR. %A, ARE

RSN IRB AR AR PR E

ekt A E Y e DR ek L R Bk
1. & K

2. WL K2



AR B RAUKE AR 259 SR SSALH R T EEAEH, B hEe kg
PR — KB IR E AR B AR v, i AR AME — e R 78
A AR 2 A8 XA, BF T AN T3 29t 2/ NRIZ BB R4S MR 4ErL 2%
MG B R RER T EFELE R . A SCR A -NH2 JE [ 18 SRS I 2 5 A ik
PeKERMHAT T BAHEE . R SEM, TEM, UV-Vis, FTIR 256} Hk AT TRARME, HiRE
EX R4 AR (PET HARIEEND L, RAMKIIZK 808 nm fIHOE#% % T HotH
W A, BN TR E SR . [FIRF IR BRI ZG I T 2R U T 7T, BUAS
TR B USSR A I RSN R R Re A AN RBENLES N, T AR AEIER
E Tk IR Gl
A SR EGY): BRYUKE . DhRefbolchE: ARIZ R R St HL S e

TERERE s BRI MR £ bR i SRS S B () ) -5 P RE B 5T
TP R, TR 2 I

1. EF A PR ESE [E  E AT 5

2. RAEREEMRIR 5 TR

9T AT AR . 5600 T B 0B PRR PER A Z MBI R R L, A SOR
FI T WA Fr 6 T ROVR AN 10 20 4v 6 2% O UK L HIE B RO
S

RURZSMEE U, X BT . TR, 2 R A SR Ak T4y
BPATIERTIL T M BB 5 B P R TRV B e R A BB
WRHERENET T R

ST RN A T IR TR 16, SO R B T L0 2 RO HUR I8 T 04t
BORTURAEAE 3T0°CF 1AV RS L 554 . ST B R I A R, 7T LI
UFRTEAR TATHLIEAI o $55b, FPAT L I S I LA B A IR FE, TG 7R
U PR 590 IR AT 529°C.

LUt MR TR A R I T REA 5 AR P R 05 R M
TR L A b T R LB
K, REEWHe: BURG: AR TR

ZERRIETE T ARG B AR BE R B R AT O B SLXT P RE R M
Jr B, I, BERAR, YRR, 3L, 296%E
PUNIREE e TR A S TREEBE, DK mr TR BB [ 5 B S0 % 610065

RSO R E AR (RCPERT S D e A T AR AR AN RN IR T AR B (14
BERATNIRAT T,

AU IR SR SR SRR . BlIe T iR s = ALY e 2 48 (ARES).
HLBE AT LR RED G, SIS AR B 0 B A5 N AR 20 A I R

BIGAIRRY, TR T S AR R T S0 R IR E (G) AW iR &
I HEREE BRI D T 4ERL (D) ISE N, IR, R ESCPE SRS L 1 2% 1) 2R e P2 P S K1
HCPE SRR LA 2R o AT TR U RERTIY 3- 3 IR AC-1- P9 3 = Z S ke be (NXTD,
8 1 2 BB R IBCTIAE I L 3 BUR ARSI A A B AR R (G B Tt BTSN AT LA



B, SRR Z B 7 B LB o B FRDIN T MU S R 15 2 B R B
PRIERE, HERE PR O A R ERE .

AW, BT ORI L T UMY B AN T F B, BURE I T R AR
EROMIIERS, DS RAFPURIERE . 1X S HEE A S T R BRI R - 3R & WA HLAE
F AL .

KRB TEAEE BER TR AR

=9 e L 4R R Z M R AR B AR O ML T
PR 2, FRIEAL Y, J7AET 2

LT R T P T2

2. WL R

43 P = R e R B (L) R — i R e R % (Y D) N 1) 1 2 i 3R 205 (PE) gk A 7 s
IR IR E AN Z R E R T R I R B AR R S PE B R IR A AL S 2
[B(OIT). JHIA 2wt%[t) La il PE ARG /0 fRIEEEMN 334 & 391 fe K/l B M\ 374
% 432<C; OIT M 11.0 & 24.5min. 111 Yb &R AUMA 0.5Wt%K: PE B Tonsets Trmax
I OIT 23 HRTFE 407C. 440CT Al 24.3min. HLFIRRE AR BB AGIE ] — & BAA R E h
FE[PIRE

¥ Lav Yb 70l SIZAK B PHAARI SR IC, 8 PE BHMATERE oM o AR PR A FR Hon 2
BRI R 3 WA D B PR B 4 La B8 Yh, APRHKBEIAVESS A s, A Yb itk
BELPAME BE AR SR o IX A2 PRl B A LR RN B2 K AT S (R VR F 45 2R

DA 5286 28 SR 3R 0 = 0 B iR R A 1 R P2 i PE FAAR e M R BRI ME /@ it ) P SR B
HMLEE. FHECT La, Yb Ak PE pFAEa e MRS MERE B NI 55k UERH Yb X} PE P&figH =k
[ H B3 R A /1, KR AYBARE FIEER NS R . = m PR (e
T HTRETFREN B TEE ), fEsiRF&tr NAA rTRe ™4 B s, dEmifie PE =AM
A, SR Yb (BHEF) HAARNAEY, it miE & N ea i md#40 A
A HE. M La i+ RA R ah, AEF7A1EH, Bril Laflife B HEERE 155 T
Yb.

KEE: mEER O, MG, ek, FHERME, B iR

WK 5 55 4R I A 1) 28 B G5t R AE

FEYLL, TR LY A e Y2 Shirley Shen®

1 EITRSAR R B JE 1] 361005

2. MR SEHER RLR s 86 5 JHTT] 361005

3. CSIRO Manufacturing Flagship, Private Bag 10, Clayto South, VIC, 3169, Australia

87 55 D Re A0 2 AE S S S 08 i 2R A A | S R 5

KW FER AR EM NG FROEE O e, -2 N3 = CE S e AVUEEA R . PEG 481X
TR AR, 4% T HARERIRK Y 25 RERIERZ s BEFL T N PEG XHiRE MK B
%5 I FLAE M52 0 35 “C oK B ZETRIR TR K B 55 SR8 285 5, TR 0 PEG A i 7 55 5[] 2 315s,
T TCUNIN PEG FEit (B 555 T8 2408)

LLAMEIE A B BB SR AER B, RN PEG FERREE S BN, HEM N =4
MZR, FEBMBKEKR, BKE; %G
A KB % PEG 4514



FHHAA TS R R RS WEE P ERGURE KA E
ZEARN, SRIEEE, R, HAE
w7 TR AR S e =, DY )1R 2 4y 10 9T BT 610065

REMHAPAKE L EMEE & T IRAURE LRI 15 AR REA RS 5 TAERE,
AT RA 2 N TSR AAR RS R, AR OB, RO, DU AR LR 2 DhRE AR
CICARRSE o (H H AR SEBR N TR AR 1 2 IORHAS, T RAR, BRI FEREAA T 1Y
PR B U R BE e PRSI RS BIR A o, PR T N AIVE .

ASCR RIS BB I T3 01 4% T 2 BE R E T R AR E SR 5% HE A
Ji fll 2R ) 26 B A AR RE S AR L, SRS 2R i i 2 AR AT Ao FEIE IR PR AR B AF
RS T RE 2R A 6 1 R SR L 3 R B I ] (AR

LRI, AE 180 CHIZRAT TR 5 W%l AR E R & TR K S RHAREE 2 /i), L
KT 7L 3N BEY . JACLES i S W SAIE W A B R AR Ao T IR
AAENCKR PRI A AR . B XE S I A PR B o At AT gt R LR
KIAEHE UG RE VA BRI BRI KE [ PP BE AT 1 9K 224k .

T, FATRM TS HAA S AL, B SRR AR AR 75T ) 3R S P A o
BRAIKAE A A EE R o AAC BT R BR K E (R B RS 2041, /N X OB 2047, B
Febi @ T A S AL AR TR . [RIRT, BT RRIE ORI, BT IR gk
B R RN A AT PR R .

REEE: WANER, AUKE, S, BUEBEL St

H, Ag QKR T B 3w B Z- AL G R A RE OB 5T
TN, XA
RAER2E 201620

9 TR e R AT YR N VG, A SO RGO R T (AgNPs) A7 30 7E 5 A I
e SV IR OK AR 4T, A B 3 SO e B Sk Az ) FL e AgNPs R A6 1

H SR H HEER SV N-R N AT (NIPAMD AT N-#2 H B YRR IZ (NMAD
ILRE R poly(NIPAM-co-NMA)ILZEY) . SRIE ¥ %I R YIBC IR FE 9 40 % /KWW, TN
24mg 1) AgNO; J& F K9 365nm HI 4844 R 120min, AR Ag+#idt 5 AgNPs.
FEFHL N 16KV FIMEELH EE S 0.8mL.h-1 B 2541 N X7 AgNPs IS RIEAT Y722, 11390
KAFYENR . F Jo ¥ 9 oK 4 2 IS 807 78 3 A0 110 C b A8 Ao Bh, e 2 4 i b 1Y
poly(NIPAM-co-NMA)Ht Y B AT Bk 45 1) o

B EBRAE L BRI, FRIRIARA 4nm B9 AgNPs 25030 BCEE R A0 5 50 B LA N
430nm FIGK LT, B KA LR 25°CTHE 3] 50°C, 12 AR H i il 2 Ak gl K 21 4k it
FITEH A>T 25%, A kB DR IR VS FBlA 37~45°C, R #1473 AgNPs 22tk gk 41 4
I EL A U P SR S o 1R B AR AR AR SN 4-1r 2R 5 NaBH4 2 8] & A A Ak ik
Ji S R B AT 1, SR I 3 24 o I P R A8 A 06 SR B R A 25 Arrhnius 572

DA | 235 R 150 B T 3 e e P Sk A 1 P SR S 1 4R oK AT 4 - AgNPs PR A6 & 1
MM H T8 T B8 BEGR K AT 4 R 1) S Y
] ERGRRLT R O 1 G 22 PR AT Y R R ALTE P

SRECEEYI R R BT
SR L RA % RO 2 B 2 ok 2 S



L ARSER AT HEMORL O B X R S
2. AR EEMBI RN A 5 TR AR

AR R =80T KRN, SRR S BEIRA . FAOR . AR S PREAE ] i 21 -4 #1
WIER .

ASLUMRERSE AR RE, S0 Pl R A R ] 2% B B A B MR e BV 1 SRS B AR P I
AR, FFEN TR T LA BRIGEAE I 55 2 A0 A AT BOS B SR Fe AR AL B A e
TS Fa P e T AR T R R T

TR, BEERET &, BotR S BRI, F D RERRE T EREAR.,
FE il R T 2T I F R, Wi T LR 235 K 7E 750°CAR3 2644 Ml 2% 71538 44.31%.
PREEIE A 35.48MI/Kg AT R -

T BRIGEAE A B AE P o ok BT 40 T Rl B R R 55, D E AR o s R B R B4 T
AL E G ¥
R MRIEST. AEWITUR . AR, AL R

BAABEANEMNR S B SSIRBTT
BRE, R, KR, RINH
T EE kK22 450007

ORGSR B A SR IE T 3R AU AR AR ) 2 HLBS, BAT RO IRG S5 50 | Fl 3 MR
AR RIS TR AR o A SO AR SR B BE RO ZERN RN IS T 5 e 5 5 S B e M B R e Tl 22
X, R IRARTR, B IRTE A S P A AR R T OIS A SRR IR T
BTN AR R R ARG, PR MR me, SR & meyvses, vy
T B R VR B R R . SRR SR E SRR R B S LA,
FERCR R £, AR S AR AR 3 L BE TE RN TTRRIR /N, L3 FPEBR SZ3HTE A oA B
HLPH R GE Mo, B2 ORISR S5 & P OW A5 I35 L 3 FBBURUIIDRE 2 18] f) 42 ik HEL BEL K
N S HIRHER R R TP B ARSI . SRInfS il BER SR FUAR BRI, H
FET R AT N, R TR R, B S S R R e R T TR A R
RBURL BAT BRI RARLE, X AR BAT — e IR O, HHS BT R, By i 2
i, HE R ET S, AWM RELG TR, SECR R OR A AR, NI GRS 58 R AR
N o ARSORI RSB AR LR AT PR, R4S T PR REAN g2V e R A I L
REEE: UL HEHR PURsR AL I OSSR SZIk

DSC/TG/FTIRIMS Bt &8 SR E R TP RS W R # oy fi R it
PUIRN ¥ R S T

1. R EERERE LRSS S B AR AT

2. 7N T A I A A PR A F

AR T T TS R A TR SR TS P (0 A AR

BRI RE Y T BEAE R G A SR AR Sk . 8 PR IR -2-F 23 LA — 24
I P IR B £ B SR B AE 2 SR U M BB = B (HE R R H IR
WAt E BB BT LM AORF R A U T BRI AL o



FEEART, BB EEE P 4 CO2. CO. H20. NO2. BR/KAL &Y. ZEEFAER,
F B FENR I AN Z el IR0, R EWEEBLII 38, IR &S M) 10 A SR RN e A2 BBk Js v )
E Y1)

R X B M AT B TR A I Al 0T B AR ARG i B, DA R ) 2% o B I e 45
Ao
KB BERVERL, BAY, Ok, DSCITG/ FTIR/MS

REYIARBIGEFHRYPREEME
TR
e TR RS S TR, JE5¢ 100029 100029

A SBIGREGOR R M BRI LA T i tEge, IR T R a5
RS AEIERE . BATELEA KRG R R S IR G55 (il 7SR SRR
EMIKREEIEL

K 3 A VE AT AR RE P 22 1) SR A AT SBAR 2 BACEE 2R TR PR e B A e S i 7 SR 5 %
TR SRR RER TR POR L SRR R CAE T A SR R S . RIS X H o B
RETRE P FN S, ANTEL TTIMAACSEIEFGAAR T R, AT Z AR S S8
FE 1 didp b i K A S0 . 5 AR L, R SR 3 T 0L R A SR AR I EF 5
/b B A SR B AT 3 SR R B R I 3 FEUR D SE P RE

AT B PR = A 52045 3 FEL R 28, AT T LA 28 — e A S e A s FA) 3 D7 R i e
7, JERL R AL SR AN B 4T I T =4 SRR, R VR T RS = e SRS
WA o R AR S JFLASH . T VRN R4 Ak e . B A S IR B Y
TZ, & T =4 RIGPA AWM IR S HRPUR RSB T SR R 1 =4 5 HL X 2%
FE R A B DU R 575 CALORES Il s A B IR OR R S A R 2 DU F5 3 LT A
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5 BELIR PRI S0 I 20 AL P LA A M I 1K, HHPCP SR Jli 450 C I Bk i A8 5] 12%,
2 e AR A AR 5% SEITHE TN (4-FRI IR AL ) IR =W PRI S5 I (1 2 0 it A
RIS (A-F2BEREIE) I =TI PR S8 I 2 Fi A BRI AR 2R 2
REEW: N (A-WPREIEREIE) =B HEWE: o
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ASCHIAG T — M B A B A R Fe304/PAAM/LMSH fEMEGN K B &K EK
TR — Pl O B 7R, S T5 KA.

AR IAIEE (PAAMD AEAR, R HRERREEE (LMSH) Wissz s, SR 200
eI TN Fe304 iR ¥, B HEIR GV % Fe304/PAAM/LMSH 144K 5 57K B -
£ SEM. XRD FAEH L5, 77 ReilEa LN 7y 5 ERe Rt B, ) VSM HEoRT 7% Fe304
i R DU I TADHZ BB REVE RE T2 s DASH BH &5 1 el FERR RS RN 25 i o0, A%
FEE LRI 5 LR B 14 B

WA KR, LT PAAM/LMSH 9K 55 /KB, Fe304/PAAM/LMSH #EPE4K
KB R BA R NGRS, MR K EaR B] 1220%, i ffsmfE s KiaE] 0.13MPa;
Fe304 MR T HARMA RGN, KRS AMI5], 29 40-50nm, HEMHEGKE G /KB R I
o i TR R T s R B S R B R P K T R X B BH RS T R 1 ST T R B R 4 i 2
PAAM/LMSH 7K &R BT RE J110 1.7 £5 801 2.6 fi5,  F I HH 68 538 ¥ IR PP

IRZERAESE Fe304/PAAM/LMSH AN K 5T G 7K B A 4R oK 52 6 7K B AR 1 3 R A
SR s BN S, TR T ZAKERAE Tolkis K Ab BRATR T RLF -

A WETEGUR G KBRG: AUiiesks 45 AR, RO

R FEAMEF RS RF T 1505
BERT, AL, ERess
MR R RS THE R 210093

15 73 T SR 25 R IR B AR 32 R ZS BBl 715 Wk ORI S Bt 17 3847
MR 5E I 2 T (SERS) K ZOLTCHR M REE RS (NRET) XM T 18 MM = 70 1 BERY
RGO FEAEM . H B O R3S Fr &R (AC-Chip) 7T 1
fiE CERED MBOBieA (Tg) « HIRMERENGE XIS T Tg ZHEEBELRHL2IT
BEfads . SURBLR D TAESZ IR TA0RE RAERIE R T, I Tg, M7ESE IR,
FEI A Tg. MEIR EHES 1m0 1 53R AAR IR N TR 2 KR BC 51 R ) 5 mE A2
o ISR R T B A0 SO T R AR IR R AR SR I B S8

HY SERS J BUBKIME AL 5 WA 5 JR AR TR AL 5 S B, I — FRORAE 1998 4R A 3K AE JACS |,
It R A1 o 7] S5 PR e B Al HEL R B 24 10 DRoAR 70 PO BB S it
PSS AT = i P 1 TN 2 /3 MBI A K S << 1 g ]

B AW L7 SR RO
BUEIL, 4138
TR PRI S TR 315211

FHEE T LA Dl 2 vt ELARORUBE Ry e BAT S8 R i LA o e 70 WG A2 K
BB T IR A, 38T AP FRRIBAT PASSCRRE 1 AR AR I B AT A2 HAR A BT I 4%
HBMNERT o IRy R AR OR R O — SR R RE A RL . Dy 1 0 S EL N VL,
AR 5 R AR B 3K

FATRRINTT R T IS EAT B R A 5 05 QR RERUBEAL . — 2872 CO2 mi B 1 5
FEPNEIR NON- RS AR IURERT o 55— S G S A U AR U 14 S 7 2 P D A
- P BRI Rt L -

WEFE R, S EPIARIR N N-— FI LS5 SRR I B AL CO2 SR BIPERT T AR
LS, AR A A I 32 T ASE A i 70 WG MBS e A 1 2, T — 3 A mT AR N2 1Y



TN e s e A0 AR R ) 57t 74 58 PR 0 PO R ol - PR R A SR e R et e, (53

(7 pH (B A EE T SlBEIRORL 575 58 AP RITAT O AR RS T T A vl 30 g BEZ K A 4
IR EE R, X R AT DhREA G P I A1 SR T P R R T A A

HEMVROEE I 7 OB 2 I 5T o AT L a2k TR B REAT Rl Ikt AL T3

i ZiiE R FLALG SE 4R A TR A HTE T

REEW: RS, BREREL CO2 MR, LR

ODA Bt 414 NBRCNs f4# 5 HEREmT 5t
AR, LR, 5K, EFaE, A
K Tk 22 B¢ 030008

Sl —RM A 2. 1 RIEUREERR IR M, i 1 EREA DU AR 2 JZ 4550\ Tk
FEILHEE TR =IREREGN, ERAEA BT, Nat. Mg2 +. Ca2 +,
it P 2 A BH S 7 RE A AR HLBH B 120 e, oK I R I LR sk AL, PRIRI R RE, 6
S SRR RAF A E

S 3R B A K ERI-OH AT Si-0. AI-O 8, e b R R T i 57 vl 5 H R AR AL
=LY KR L R, )2 Pk Be L = AR R R 9ok AR

AR AT FACAL P (1) )\ ke k4% (ODA)  (45#3~ CH3(CH2)16CH2NH3+)
A PRS- & NBRCNs, iR oLk 15 e 7t iR 2.89:1g.

LI AR R EHLRE T4 ODA AHLEME)E, ML FZEE MG 1.26nm ¥ K&
3.05nm, LR T HhZ81458), NBRCNs HoR & 2 E fEE— 29 K8 3.57nm, BIREAR
Koy Faedt— DR B, fl852EE NGk E SR, YR THER 10
Y37, NBRCNS ()45 107 2 e de I, I iR B2 L 2R 9 FE 733 O 6.49MPa., 29.66kN/m,
LA NBR FfHomREE . MWiZdsaE R 1.53MPa. 8.77 KN/m 7> 425 324%A1 238%, H
NBRCNs ] TEM & fr A a] DU L 2IRG + v |2 808 5], ks R/ —2.

KA. ODA; Mt AN BIRM 9K E AR

R O A BEE — SABRF A T ER SRS KO BT L
PR e TR A 5 TR, @ TR TR E X E a i, )11 pEl 610065
610065

s BR AR TR 7R IR ST T BE B8 2 LB T T eI % SRS S 0 I RS R A5 A
—RER . BOWBRPCLIEAN R4 R G, AR HER SRR, HIRH
BRERTESUZ S5 IR . FRA R IR FIE R R SR R AR . E AR (COME N —FhER
B R AR, BERCM A WS AT RIS RS . IR, WFFE COL % PCL 45 kAT RIS
A TS ) R LA EE R

AW TR e B (POM), FHH T B AEE(SEM), 5T 1 BB (AFM) DL K380k
LA BB (LSCM) T 7T T PCL M2 = [k CO, AL B 5 IR ER SR 3H, #4811 CO, i3t
FESH LR AW T HESE HI%T PCL S BR S SR B2

SRS AR IR KB PCL E SR T B ER L, 7F CO, 21 FIER T B A BHIE A B ik
SEMIRIPRTEBR A, IR SE AT ER S 2R 07 T B M A K

T FEAE I TE ML S R COL/PCL M R HIBR AR 4 33 T M T Ak, #2841 PCL
1 COy 2 N IR HE BR A 0 2028 A KL B



FEgiE. ROAEE, MRS, IR

D ESRBAER PPTA SRR AE R M
ALIEIE 2, 0T BB 12, Ak 22
L. £F AR K 50 5
2 RHRARPRRLE 5 TR

KA 3,4- 23 R EE (3, 4°-0DA) FENX 2R I 2K & (PPTA) IR
WA AR P LR AR, BINAS B T E R ILE PPTA MG, DL FTIR. XRD. TGA
ST T D B R AR 5] N PPTA g5/ SHEREMIRS . 45 R 3K M, 78 PPTA R&id
G 3,4 -ODA Hfh&— R FRIA 70 PR, 4R ERIK, RGP ARE
Gy R AR A, R SRR R AR N, AR T R AR, KA
RAM AT 1], 8 S B EUCFF LS, AT LA & s o P L3R PPTA AR
1M/ B FE IR BRI 5] AL PPTA A IR K, IR TR FR R AT MRS e 1 o
ULAZE PPTA BA LR F 5 N EIEH RMEES ) 3,4’ -ODA 78 Al T LLE B
FIFE S = E IR PPTA.
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LKA 7 TRk TRESE & 310027

HART S, WEAEMT A — DEBIRIE: IS ERAREY DT, I BRI
X Gt (R A0 R H B ROATSS . XSS R EA R T8 W B e 5,
s R AV XM E G S5 R KRR A PRI L O 1 — R REAL 5l Y R i, BT
A B R AT, SEILR G SR DR . EXA AR, FAIWEIT 1 B AR KB
AN SR AR KB OR A 35 7 il <5 12 R AR, SO0 8 1S A R M 2% K f s, RIS R S
Yo TR =S RUR AR R R SR -d R A ELAE S TRt I 4 5 B DA L 5 il
o BEP s, FATERIE TR SN AL = BRPKRL TS5 D RE AN AR R 7 A B
AR RN T 1 Jo GRS P ) 7 A 56 i AR AR RO 2 AN PE R S5, RIDRZ C ARt
FEYE o AT TN G R SRR A B R S At R i A T RE AL SR O 1R T ik
REE: ZEW) Hln AN Thagtt

WA 5 R B S RN R R LM TSR TR i
BILHE V2 DH Y Mok Y R

L SR A R SR e e

2. X B AU R AR B TRESORTT 7T O

I T % B R A 5 R A 4k — R 2K (DCP)  Jr — i AR 2t R
(ZDMC, PZ) St Ror¥ HBEKREREIER T, o182 A [ 2287 s K S8
xof FLTRS PR35 I A TF 2R ek

KT Z R AR R SO 8 B o L4 bk SR . s T B AT AR M A A X HDPE
SEMIHEAT T 00T, XK SCBE (Long branches chain, LCB) #H4T 1 AR 2 KA.



LSS R TESLI0 24T, 24 DCP & &4 0.25phr i), SetE 5 b i R i PR35 15 71 FF
ZavE R, AR A A KA F) 202h, 246 HDPE [ ESCR I8 11.2 1% Bl & Bk 4h
SR BN Rl s B R AR RV T AE A SR A i JS 1) HDPE (45 ff FE AN A PRI,
SERIEE R E TS, IERNR AT GRS R A R
MRS SRR 7K SCREMARAE
KEI: SR O TSR R BURG: KSCEE; AR

FEAFR HTPB-g-MA K-8 BRI 7 3R R B B &4 R BE AR
R e S N I 3/

L BEMIREEMR B &b

2. BXE A UE RSB TREEORAT 7T O

R T e A A SRR R B AR YRR S 7,

K BGE T £ T AN R R B AR 25 70 i 2 VAR I T A8 (HTPB) #5645 K iR
I (MA) B4 HTPB-g-MA, Fdid i3, BRE . FTIR LR TGA FFB I 1 4%
BEr=wigire, fEdbsintz b, RASEHS AN IT L4 4E. FHAF HTPB-g-MA PL K
FARGIEHI R BRI, #1467 75 A 4E3h s KRG IR B & Ak

TRIC TR ) R VR SRR, AN 2 G AR 3G 25 R R R 52

FTIR 45 5% MA J:[F i Thie s8] HTPB 4% L. J12AERE. kR . SEM K2 DMA
S5 ARG AR T TR A MBS A 8OR LU R, AR R R 20 7.13% 0,
B ZR T.81%0, BHIGEREAMET, SEMEBHGR MR, #iRaRE (G Kk
FUN KR H m M. DMA 25 R M E TN RNMRFER FUE(E, IS4 51501%
B ST A
ERIA]: AT, RS, ZEEMEL, HEASIR

k%8 BR B — IR MR R R IR R 1) &%
R, BRI, X, A0, BRiSTE
VU )14 J&-FRERT 70 Bt 610101

H 8 — PR 2 s EORH f SRS MR B, e  ANRHFR & 2RI 4%,
PRy7 i RS AR K B B 2Rk AR BIRE, IRIE SRR AZIREUE, 1R 2015 22
AT, FRE DK E IR IR A, DL IR S e A i DA SR 587 e 8o fafer, R
B N R . BRA LI T 0 a5 ERRr A, SRR I A Re TR Bl Ar s
S R el R, A FATRTHE ST REST R ER IR T R A LR LA TR R R, @ik
WARPIRBCH S, RIA = R & RN 5258 R I IR o

Jiid: R EE GBS AR RINMRI B &, PE RS & T EH T4
KRR RS LIEAR, @ MRS AR 125t B i IR HUR AR E ok
AR 5 #EAT A %1, JERIH FTIR. UV-vis. DSC. SEM Xf4& B4~ PVC 45 ¥4 1:
BT RAE , AR E IS PVC 7E48 B FE AR BLAE S 50 W0 2 10 S S AL R 3EA 70 7

iR il S R A LIEMEE 30 kGy ISR G, FiaEE N 14.1MPa, B
Ay 418%, EEFEE (YD AN 18%, ZEIEHE A 92.5%.
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BEE PRAEDHREMRIIE TE I AN HERE, RGO A=Ak Clne DL & KTt se 4
M MSERMECR A TREEMME L —, BAF 8 BT, AR 1 71221 g
AR AL BE S o R 52 JRME ) 26 0 AE AR A B AT IR 2 iR, (H St o Reds RS2 —
Kbt sl i T HA m R i R MR R sk Re, (e mREE R RE a1t
JEHEA I AR« IAEAESUEAT MR o ASSCAF BT 7 PR AUAE RO e 1 R 51 gk
FRIEAA SBIE I Z R HERL. R SEM, XRD, UV-Vis, FTIR 5% AT TR ARIE, Hik
FACRIERIA LIS R e T IR BRI T G5 REH, Pl 5% i P 4EQ K 2 SRR
o 7 HoRa] WOCAE 2L AR N, T ELAB R AR 1 R MU RN e 1. it —
DRI HLR], R T 2 P 4EG R A M RHRE A XA 25/ ARk (PET
RN b, SRAMRIZ AR WOGA 808 nm HUMOGHE 5 7 H G R, SR HE T
GFEEHL YRR AT A B IR IR R SR U B I A
REgw: iR AP-EIGOR R SR ThRete e FEoeibmans; SeHseE

SA BIFH T IBRRGIKRE SRR & R R FT
kg, RER
IR Tolk 2B 030008

AR Hummers 75 2014 A0 2208, IR LA WAXD 53R AE 720 F S8 A
S S5 .

b J5 1 FL SR IE RN LIRS i i & 1 S8 A B0 T IR A K S A KL

MR BEEAMASBBIEARIEM, SEMERS DI PERI A TR,
TN 1 A S8 A S0 1 2% 10 T AR I A A S50 90K A AR A o A K R
MIECAE T FERR IR = 1 64%H1 33%.

SEM 25 R B REM A BIRIE T IR RIAR 8355 . 54T e RAE L, i in/b
RN AW SRy IR e iy = R v g S RENE /B 1 A )3 G
KEIE]: AR RS BEIEE AR J1ErERe: B TkGE

SRR BEXT 3R N-J7 PR 2 PR T P K S e Ak R T2 T
WIE%, SIS, SEAEEL, AREW, R
TR IOV B 221140

A A DR BRI R L R 1,4- 3 EIREE IR (PBHD) , A5 i@ o A2 Bk
7 NN-ME XA A R (BIS) B &, F RAFT/MADIX ()77 M 28 1 AR 28 Bk BE R
B ON-FHEENEBE (PNIPAMD JKEER, FHERMARBRIIMEE (FTIR) %R IS,
T T RAE, ERMERZERAMERSHT (Micro-DSC) #EFL T BIS B H &4 AR 52 Bk
P FE /KB I AARRFAR L ARAT S (VPTD BIsEmm s I T /KEER A K . KV IR A0 B Ik PERe
WU RIL, BEE BIS FIEMIIEIN, £1500 PNIPAM /KB IAZBESE B, FRAR K EL A7
IR, EX AT ARRE (VPTT) AR,
AR T N-S I A I i 7K A



RELR AT 4 31 SR B O i 5 B LA CRBAT B B B BF 52
BERHBH, FKB A, 5l
B MR DR E K E SR =, DR m 0 T RT, AR 610065

WL AR R[BREAYRBMNILEN, FLRER, RIS, %K, HfeTER
K BER IR, (ECRIBMRIA B A RN AT 5. SR A 4 3 SRR S, —%
FEEE FFAAS 7 AT AME ARIR ST N DR, £F4E R A BR I B A ot B 5 2 # S
FISEBRE o HR T4 4E VR E R, SRR RITE LT 4 R B b B, i
BRI SR ALV 22, e DA 8 FLAR S5 3 — . PRIB MR REAL R ISR -

AR A 4 22 7K A AR S o R, 78 = 4R IR 25 0 b D A7 AR s S AR A
(Mg(OH)2) #Kkiv, Fimid AT & 2 4E 2/ Mg(OH)2 Z 6Bk «

T2 4 R /KBRS B R AR AR, Bl 46 1K) Mg(OH)2 9Kkl 1 RiA= 3N 5-8 nm,
HArAu¥)—: Mg(OH)2 HIGI NFHRFE B AL 2, Saie 4z B, A4k
KB FLR R AR AR . 5] N 70wt A AL, KER N SRR H
0.05 W m-1 k-1 B4 K1) 0.08 W m-1 k-1, JEZ4E58 2 i 0.25 MPa #2531 1.2 MPa. [FiT,
BHIAPERE KRS R, AP R HK T UG 2, BTSSP AE.

AT A A Z KB R BB AR, il es T AR IR I e AN B A PR RE AR R 4T 4 3%
FASIBEIE, YRR BER I SE PR St T8 i B .

RKE] . PYERABR . SR BRI RIE. BERiL

TRET 4L PAGT/66 FLIBAK R BERFIT

Dy 1, skH 1, kN 2, EH%E 2%, A 2,3*
LPUNIRZE Sy TREE S TR, AiAS 610065

2 PU IR Z= 5 B AR R S BOR B FURT,  BUAR 610064
3 VUK 4 T AR TAEE X E st =, BT 610065

EXRHB O % (PAST) 2—FiEReth R 25 & ek, (HHILE™ N PA6T/66
afi B R0 S22 REAN =, A SCE S BRI 7155143 T PAGT/66-CF &AM kL ik T T
WeT4E (CF) Hsmpkik.

DSC MARZE KK, MERAGMET CREREMIEIN, B APIRME 55 2 /Mg B E >
B, mAAEEE CFEEIG A g, RWUME CFSREMIGM, S EMEdMEE
1WA TS . TGA MIAZK I, B CF &= I, 56 PRI 7 ff i B2 5 A 1R B 2 1281k,
VI RRETE 407 CIEAT, R RIREAE 450°C L. EAMEINRRERE CF &
BN . SR, &8 40%CF R ia Ay 226.1MPa, #1751 339%, 25
ok 354.7MPa, 2 1 286%. Jofik i ik I N E] 54.1kI/m2, $&5 333%. SEM
SEREIR, NN CF J5, Wi - PR NAT#, CF 5MARM S G55, R MA4ERTE
BHEEMR, X AR R R RN . 5 IR TR g R, R R R e R )
KH550 Al KH560 4bH 5, A BRI, Uil CF Al PA6T/66 A & S {F H 1R 54 .
ARG OB I A L A IR AT 4E 1 58 PAGT/66 E A BHMAER: T HEAR I S ERE, IFK
K¥ewm T J15%Re, JF HAEABIMERGIE O RGBS AEA 1, AR R RS gt
TEF]

KEEE]: PAGT/66, BRef4E, LRt



Shish-kebab &R [ H BB 4 R M
JEZR, &%, 2
VUK m oy TR T2 610065

KEMFRE, ERDDERT, KEEDTREES shish-kebab 597, dEmiiemrs
i IEEVERE . (B, ANFEISEHIKEED TR shish-kebab 45 F T B DA K 55 877 i (1) 11 24 1k
(RS A AR

Rk, FRATIE I ) R SR Ay RN 2 Wi SC A RI R MR TR R O
(UHMWPE) |, 45 &4REN BT YIRS R (OSIM) BIJ7i2:, WA T KA 14585 shish-kebab
TE R P= B 2 715 PERE Z TR DR &R o R /R Z I EHW(DSC), %8 M X S 26475 (WAXD)
MR T B0 (SEM) BT T 1R RE S5 4 .

ZERRW, IMANKEERT {2t shish-kebab Z5#TE K. 75 OSIM RFEMIEE, dinsZ bk
HEMIRFEBEA shish-kebab 5T K,  IIANZE MR BERAE 82 A K& shish-kebab 45147
P8 T 388 5 RO A SO L 2R K B A TR I AA BT [R], DRLIG, ZER NSO AG K EE 1)
OSIM RFEE 2 B B8 2 1) shish-kebab 2514 . v WARATEE RE H I G A 11251
RESE IR, TR ERT, SCRERZMEKEE NI KRR R B M 30.0 MPa 43l 42
=8 74.4 F180.5 MPa, i HiiE M 873.4 MPa 43 7 4% = #1] 1489.3 £l 1613.5 MPa.

TATN R S A A SR B T S PR 8 JBR A P 30 2 5 S5 ) 25400 B 25 ) AR, AT %
PSS FEARE ). SR AR EI T RESEWMZER, A SEF
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FRERIREIM ZIHPARE S AR &k 6E
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PONIERS:, w7 kA5 TR 610065

YRGBT 456 T 4R ARSRIET 72, nTRA, AR AR R L S 4Kt bl
FERARR, J7 5 MR e (R I, I SRAE D — PG s Bk 2 21 1 T 32 A 9T 5 8 - SR
Y RYURRLTFIH &SRR 2, HHRS & TREMRE SIEERET 508, A5
JERUIN T8 8, KORFRG] TR 4ER MR o R, ASHI el 7 — o 2 v gE A7 4 it
BA LA gERIFAI IR (PEO) 9k EAMEL.

PALF 4 ARG E N VIIR AT 4R 5 R, PEO 1R RN BIGRIANE 7], S8k 47 4 K IR R
ViR FAEEIES PEO B, WG4 aE: Hia i & 8.

ZERBLYERIPEO (RCIPEO) EAEMBLRM T EIEE, FEW; J12# RS 2] 7
BHINGE, MBS 4R S B RPN AR m, MAERSEEE 40%H, 5
afi PEO MBI ELRAR SR I K T 45.6%, M RIS KT 176.2%, UiIHZF4E ki 7-7E PEO
FEIIS), 5 PEO S5 R%, MMk 2ot H = BRI AR s SEM &5 R4 =90
KT 51/ BUAE PEO ik, MEEL4ERSEIE R, HIDEMBE, ERE L
YRR T35 BT PEO B4k i8] LR B A 4 3 4K b T R % 8 ik T PEO 1, #H
TR, REHLFYEZ A PEO HEUFIAIEAEH; 3E—0H TEM WA 4 Z 90K b1 1 E
A, RIENTLERYKR T RBERZLN 20 nm 1 JERERIERL T RBEMm K, RHE
50-100 nm; AFM B E— Pk B4R 4k 2= [ LB AR 50-100 nm ki34 5] 408 sha& i
PEREMIRSE KB RC/IPEO FE ML A4 )5k (NC) 5 PEO HEIERE1H R HIX AR
NC/PEO BT MMAAT J, KR, AR TXMEEMEHE RSN T,



A AT FE T LARE A A IR B (R il 46 9, Rl A 2 0 B8 50 R R IR 2R 420k
T, JIF H PEO [IAFAE ] ASELET 4 3R KR 5 AR RV A 0 T, 6T Tl A A £F 42K ol
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B AR SELE R . 20 UHMWPE (RN TPERE, LR A B UG ARy SRR, fg
PR E AR, B RS N A R

N T BRI UHMWPE B2, mT DAR I ) Wi IR ER AT A ke 55, (H/NrF I 5l N2
Sl N B o B —Fh 7% UHMWPE FIECKS =20 T3 T 3R, (Hax £l sk A
FHAVERAE A SR A . fEARSCH, BATUVDEBIRS FEERE M (ULMWPE) 1Eh
B R UHMWPE B0 TAYERE, 345 1 a4 28 24 1) UHMWPE . &Y 9.8 wit%
) ULMWPE Bl ] {ff UHMWPE &RV AL, A, @il sl NBIYIahys, %S
AR T KB b R G 5R A

J1EERE AR B, AT B 3k R FH 1) il pe 45 UHMWPE AHLE, HRZ 7 28 il AL A
) JeE R 5 FEE ROz {5 S R, 0 A 20.3 AT 41.6 MPa 141 % 46.3 1 65.5 MPa. 5 Iit[A]
IF, T B 432 1 R A0 55 PR BE 159 B A ks, IS s M R il 45 UHMWPE 1) 10.0
mg/MC FF&ZE 7.1 mg/MC, J%57 3 M 53.4%42 = & 77.3%. AWM MRS REW, B
il % UHMWPE il fit ) A=A 250 R 47

P05 BN LB REAN R 4 ) A= PIAR AR PEAS 2 R AT e S T N G REAAR
KEE]: W TEROM: WA RIS AR AT

I EER 2 B R i B 4T 4
SRR V2, S Y R A, R Y, ki AE 12
1 RERY

2. L YRR SO [ X R S

R AT & — M reth R tERe4F4E, HA mommb. s s A sk
ISR R ERE, BARERIR TR ARERA 3,3 4,4-BCR IR R K (BPDA) . 2-
(A-FFEFH) SEEEEIFmkmE (BIA) 1 3,3- " HHE-44- & EBEAE (OTOL) #HiT=1
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Linear Rheology of Nanofilled Rubbers
RILSE, Ao
WK% 310027

The linear rheology of nanoparticle filled rubber melts has been a quite charming but controversial
topic of long standing. This article provide a general understanding of its universal appearance and
underlying mechanism according to rheological criteria for determining the so-called liquid-to-solid
transition with increasing filler content, the contradictory ideas of four kinds of time-concentration
superposition principles proposed for constructing master curves of linear rheology. A novel two
phase model is proposed for solving controversies about microstructures of filled rubbers including
filler structure and chain dynamics of the matrix.

Keywords: Linear rheology; nanofilled rubbers; liquid-to-solid transition
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ER R SR, AR INE, A R PR R N T RE R T R .

KEE: PMMA/SAN/CRGO = uE &R, Mo, MBS, mAL-FH, B

RIRIE_FRT _BEBRIORERSME (pCBT/ICNT) [ 2 &I SU:wT 58
TRERNET, TR, EE2, W, W
RAER AR 5 TR Bt 201620

AR SCRI PR 2K IR T B2l (CBT) MR BERAR AP A, SRR A AL AL 3 1 2
FLZBERYIKE (MWCNT) 5 CBT MaRR A2, IMABI ARG CBT AR AT
pCBT, M52 pCBT/CNT 40k & &4 Kl BITLLAMNGIE . k. AR FEILFE B8
WBE S ITVEUESE T CBT SRRGOKE R R R A B, pCBT A% B 1 BkgoK & IR TH -
WARAT N B R RIEPIKE X CBT MEAAMHMER, 21 pCBT /- FEE K. Xfgk
SAMRIBATHM AR, 45 5%, 540 pCBT MLk, pCBT/CNT 40K & &R h
SRFE . BEERARARRRE . BIEA T L, MR SRR KR TR, MEARE. R~
SR pCBT/CNT 4K E AMEHAMitE, A CAE CBT KA TR IIAY HE7 1,3-X (2-HEmnpk
FE)RK (PBO) HHn 7 pCBT M7+, MG 7 A B FIE. 4R E7R, 7 0.5%PBO K



PCBT/CNT PR E A M RHE = 5525 ks oA B B8 RAT NA W2, HA Bk
EZE 100%LL F.
FeRIA] . FROIRATE W T RS, RILZBERRAKE, TR, MR

—FpFr RSP AW R A3
B, mds, HaEi, B, fhaR
5 H KRR RLEE 2 200433

AR SCH X 24 (Poly(2-methoxy-5-(3',7'-dimethyloctyloxy)-1,4-phenylenevinylene),
MDMO-PPV) #1 7 ITO\MDMO-PPV (50nm)\AI(75nm)Z5 4 (A W12 Sk R BH A, 3
TAEARFE ST N - R e v . M RV 0~4V, K JJ7EH: 0~403kPa. X
ATAII A ) LTS R 0 B B U, I BLBEE IR 3G, S8k r i g ok, W
A I AR R PN o s LS 1 FRALEE R 0 733 9 00~105kPa &5 105kPa~303kPa [X 5 &
AL, MR RBUE D5 47uA/kPa 5 151pA/KPa. JiBH #3219 R BE &R $d K E R
4.3610-3Pa-1. JEFH#F1EE 718 6kPa B, AR HLE X3 Rt =2 7 it — M ) Ae
o KHYUK IR MDMO-PPV 14 IRIE &8 2.2GPa, F HLZEFEFR B H il 7
MDMO-PPV I HA JEH RIF M. 521 MDMO-PPV K HERFRILE RIF I 1%
22 ) B R RIS E M, 3R I LA it A% SRR U T R 2 () S 5 o
KH#IE: MDMO-PPV; JEFH#F: EIHRE: MR E

AFZEFOHRR THERRR
MR, i ARk
ABSTE TR [ 55 P R T RE S AT 72 A0 100081

PR R TAPRHE 7 B gs . BT, 9543, I WA TR K B S5 U R A
JRZ IR, FEORRR 236K 2 4 R R T rI s R S v R 38 AR o i TR Rt
P BELAR RS v 731 AT RHBELRITE TE (K 34 s, BELBREOR AR IR T SG3E XE L s B8 B BELIE K A
gl RV SR TR A 3k 22 4, BEMRBOR AR SR th 78 A 3L 22 4 O ARG 0

ASCAEERIR I A SRR 7§ ORE VR AT Ut e i) Jk it b, &5 & NSt pELR = 7 14
B TCRI SR, 8 1 A B A AT HUR 701 R SR RART W E WL, e
L 5 T O TR AT SRR {7 24 SEUb BEL AT E v 207 A e BELAAR 5 v B 7 % 22 AR oK B2 5 BELIA
w7 TAPRHBT SR B 1 AR S B v 731 (R ek S 7T, R AR e 1 RO B R e S
B R BT AT i 231, AR AT R e 0 5 MO BRI ik J o RIS, fi
T EREO IR R T IR RS FE . A2 a3 FELA 3 205 M4 RL RIS B FT Q138 RE /T 1
Tt ARk g LA R 7 TR N SR SR A A 4
KW TR ARE, O, BEELRE

BT RAFT B A RHIEET PDMS BRI PSR IR 4%
SKAN *, 5K ARX Y T 2

1 MRIRLE S TRES R, RAERSE, g FATT 201620

2. FUEMPRI DO R S S e s, REERS, B FAT 201620

R S T B AT 0 % Ik 24 8 % #% (Reversible Addition-Fragmentation Chain Transfer,
RAFT)REEE I T — RAAE B /K5 = a4 bt (Poly (dimethylsiloxane), PDMS) Bt



RIS K M 5 — L S I Bk % (Poly (N, N-Dimethylacrylamide), PDMA)SE B 5 35 M ik BOL 5B
Y, R JE SE I RAE BORST AT 45 1 9 5 11 S 52 Y X 4% (amiphiphilic co-networks, APCNS).

FETAEGEW T =85 &5, TR (chain transfer agent, CTA)S-1-+ —
e S -(o,0’- — A a- O M -a- 4R ) = B AR B8 (S-1-Dodecyl-S’-
(0,0’ -dimethyl-o”’-dimethyl-o”’-aceticacid) trithiocarbonate, TTC) 5 H 3t 1§ 4% B2 ¥ 2 Bis
(hydroxyethyl methacrylate, HEMA)#EATEE LR B, FERIH HEMA R o, B- AN S
B SRR AT AL R M BUR R %43 2] PDMS 2 (1)K 73 85 7 7 75 (macro-CTA) .
Hk, F BB macro-CTA SRz il — H BE A A% 1t % (N, N-Dimethylacrylamide, DMA) [ 5 & 15
3 Z iR BSLEY) PDMA-mM-PDMS-m-PDMA, Ik BEIL R B A RTH% (1 401 2 AU 1 70
EopAT, IF B2y macro-CTA SRzl FH AL 4% & FH R (Allyl methacrylate, AMA)[F)
RAEH AR E BTN ZIRBIL R .

wE, FIAHILERY BB IR S 5 2 SN G Y 20T S k-4 o S B AS RS 21—
RYH PSR L IR R 2%

X R S T S S IR 28 AE K R IE e A 2 I R 4 ARV K B
ERIA]: PSR TEIL RIS, RIS ST, AT R R RS, SR

et MR S SRR
X5, XERE, Br—
ARG kK22 412007

BRI REAEH, 774 T REAT] AR B E T, e T H ™ B m 557,
1M H, BRHEAPRHE DL BT 35, 1A v BT 0 H 28 SRk 0 2038 Bof i 1 H a8
ik, AT BRI i R RSCAS R AN W T = o AR AT B AR T R A e SR R A e B A
IR FEDN IG5 e A RSt 2 — o PUATER A RIEFESE . Mg (CRE. nTiA. al4
Vb5 2 U0 R, BT CARAVE R0 9 3 B AP mT B 2R} O Roh B AR AN mT P A 28 R e £
R — o FIFH BRI BTN A 7= i B DDA A AR P mT B 2ERL, ANOURT DL D BRI SR 00 34
B By 1 R, T L AT DU o SRk i oGE A v ) P B AR . PRI, T RV R AT B AR AR
WA TR ORYT . ATRFEE R . BRI A AR AR A 2 E

Bt FLUERD JE 2 PR AR I Tk RE . Jue e e R 2%, PRI SR BB 7 3 T
L& 1l B 7 BRI HL AR I A PR AT RL ) 0 2 R, a5 40 B A Gl )
T AERE.

WSS SRR, EHMATH I EE 0.2~0.3 ZaKf, HIjZrae S5 TR L. 94
K AR INEAE 1.5phr B FIVER 2 S8 BH T RESE m B, TR AR 4E RIS N & AE 6phr
IIVERD AP RZR G 1 ERe R, dE— DI PVA ] B35 3 = B A0 v s (e ot
IR 2R

B SE R FEARH R AN AN RE ) 8, GBI TT WA AN T 2 AT, AR T
B AR AN TR RN ST 2 RE Ve R S A PR AR AT B o AP RL RO TIG,  5 Tl ik 7=,
HAT BB HT.

KE: ek A SR

BRI T (RIHTR-co- R MG IR ) I3 12U i oK AR g ) il & A s
Fnt, RAH Y, ks 3, w5 2 XE N 2

1 AbR Tk k2

2. TRBAAL T 52 B



3. E BB TP

KPR R — Pl B DhRe AR, BARK CRoK AR e, BT R 1 R A 5
FHEG T H A0 007 S NG ER SRR R, R (IR IR -co- NI fiZ ) I 44 &2 T LA 2L
PR AR O S, TR R, R H AT O E A AN SR B SR IO A T
] 2% 1 V5 IR A - 5 (AT Jef TR -co- TAT e T K2 )/ 162 i) = TR vy MR K MR Tl LR 2R AR A5 2 R
723gg-1, W% 0.9%NaCl ¥5iifis A 999g-1, HWFFE 15 A 0t HAERe sz, BRI A
LLAMETE KRR ST, W LR RN IR VAT T SR AE, Bl S 0T T 12 AR KGR R
SRR RE 1 UL R ARIK RS ST, o JE e SR R A W B AR S, RIS NI S, 1
FH R8N 3.5%0T, 1T DUA R S iR ) vl A B
A KR AR T AR W EEEREN; TT ARV

T B th il & R R R R A E
3, whE, g, F
610065

WM (PP BHRERREZEMNEAMEZ — R TEHEMHRERE, TZNHT
B A BOK SIS SEATIE . (L BT N T PP A R PR [ i B AN ph b 0 22 1 o gk . 3R
AR BAT R BT B R AV E e i 5y H R B, SEIL 2 P 15T A & N AMEEXLA,
P B N AR (R ) B 03 IR Y, T ORI TR 2 O 25 it el HE 1 R S AR 25 4 (L]
S i RO SIS . AMINER4E, 55, SILRAE R, A 0K
B A% F A B AT HR BIN PP A I EEHT h N 1, I8 B Rk R Bk B AR Bl
LB 42| JLAE PP AR (1) B AL AT N, T RRET 4R k% 751, B B AT e I he sk B s 4%
A DR ek, R mias) B nieikiash, 1wl 4eR s i 2wt ey, R
FA P9 AMBEXUA SLBLG S I R IR A K ], 14 PP TELF4E Az RIR TH P A AR K, TR R
o B AR AT, B mES R B AR A A MMHES T L KR, RS PPE
N SRPE . PR sREIOC R, W& 1AM R A ) s A R Y PP, L EA Rl h A
FERvE e ph o s 2Ok 36MPa fll 17.7k3, BUH FIETH PP & 1Y) 19.4MPa 1 9.0kJ, 73 ll$eim 1
86%H1 97%, Nfil&LEATEREIL R PP AETRME Ve E . HHoR, B, Ex AR
F£42(51127003 1 51421061) % Bl
ERIE]: RPUAE: TERPTH UK AR R

RBESHHERRRILBIE NS SRR
B2 8, AU, sk ERA, TKER
DY )1 K 285 10 58 T 610000

Hi: ROIEEE (PVAD 2 R] FIHEA I B 5% A B AU i 7 kL. PVA 2y 1
PRI 73T 8] ) s S B B0 PVA IS R, il e, JioATERER . IR PVA
{1 vt AT 20 AR BE S UL RN T A, s DU R VI T R 2 — b
BRI TR (BTSRRI ER AR SR IE AT T B R HERG BE
TSR, IR PR B, I IR AT RSGE PVA RIS TR RE . #)#% PVAIKR 2 ILIR
MELR R A S IR R A 077 BARIR S PVA BRI R A AL,
PR MR RE RS . T SRR RIFIERERIEE T PVA FIR BT IOFLIRAORL, A SCF
J& PVA FIEVEAR R 2 IRA BRI 7T, B R SUEAR T ZXT PVA 25K 5 TERE R .



J7 15 K H IR IR 5 A o7 ZR IR P HE A R 6 ) 48 DU VAR i i —— A R IR B AR i 3R
(GL) , FIH GL HfiRAEHsE GL 5 PVA [RIAEAER, i &1 GLIPVA IR kLA
BRI R X FLAT9 (XRD), ZnHAfiE#(DSC), HfiH 7 RiEE (SEM) ,
PORE (TGA) I Ay2AMEREMAR T 1L 70 GL Xt PVA KIS EAEF 2 PVAIGL JEIR AR 45
5 YERE.

4508 GL AT 5 PVA Il SV ™ AL s ZU 1K 751 (B AH AR T T T 3RV AR &R R AF (A 18,
FES PVA 45 6. PVATENIN GL J&, AR ARG/ R E I it m, I S g, nsk
AEERIEINTEEED. 5 PVAMLL, PVA/GL SR HE &, BB EIF /%,

4510 PVA S GLHIRMITIEATH & H BA RIFYEREATREL, 2 PVA BN T4
HE o

FE: ROIENE: SRR, JORMEL ShFPERE: oAtkRE: AdkRe

2D GR35 T B U e SRR P v 1 TR ) 28 S P BB B AT
BE, FEE, Tl
LT MR KA~ 100191

W MR AP R R TR mBhaH R FE R B aa vl P A R
B, @A mds. WS AR B R RIFI )5 St Re, R BNURAR .
ATHEPIE RS R EAWKES T EA AR R AR . AR P ABKZE
KABIG A CO2 TEfE, (HlBIR CO2 THE T EE 4. HlamiAr, Rl TH 2
N 58 G ST ERE A L, AR TRt T A IUAR SRS EBUP IR, A
TR RS E, M RAEE. BAERE. AL

AR SC A A A 1 SR R i IR A R, DL 2D KR (R A D)
RESECRE, AR T T 2842 R & iR PUMMT S8R, Beiib T AR TR TS, H
R, BT 2D 9K TS EAA R E EE, A ) E R K BRI T . IR
H FTIR. SEM. TGA EF-Bit 2D 4K HY 58 1 Pl A EEHAT 1 45t 5 1t RERAL .

SERRW, ZEAREGH P SEM L, NN, 4RI, (BRI
B, ST INE . HREEVLHEAE 0.06~0.18g/cm3, JE4EfiE ik 8.27MPa, A R
FEAET 400°C.

A TR G St A SR R R AR R AR

SR PCLIPLA FHRYIFER I 5 — FALERH AR S KB
PR o 7R 5 TREERE, @ TR TR E X E m i, )1l pEf 610065
610065

5 A UMg- B M A A AR AR R AL, JEES R R i & HAT SR 5 i itk
fE. JLRMIME IR W 2 BRI R AL PIARREEE LLAN SR 5K /155 R A, DL
SEHMIERESEE VI AR IR 8RR (scCO) HHBIINT, % scCO,
TR EYIIRY) PCLIPLA RIATE ALY, T8 12 10 T fe 2 40h 2% PCLIPLA 1
AR LLA G K ST, il =R R EM & &,

BT A R SRR RN T FE 51N scCO2 K B 38 P AR Rl 2 L AN 5 i 7k 7 . A H]
MAZX. DMA. SEM S5 T-BRAT Tk RAHAME, WEE scCO, AR T HARTE A S5 |
ST A AR SRS B o



AT PLA IEHIBRUEE BN T, BE%E scCOy AbFRI B (Y ZEHK: . AbFHEIE 5 Al AL FE 1R
JIHI$E S, PCLIPLA WAL R B 4 .

sCCO, SBI N T A2 rp,  WhIA] . I FE AN E J) 02 OB LI SR AHTE A 4l R 22, BRItk mT A
I TSEE R A FOR IR R AL, Wit &mtEReRama £,
A IR A, HRY), R, RAWE, HES

KGR E BRSPS AR R 4 R
Ptk t BRVLYS 1 B kel 2 dE T

L BEMIREEMR B &b

2. SMNBEL TGkl S & TRES AR

3. X E AU R AWM B TREEOARAT FE O

Kl (PP) BAEZIRIEREE L 2 N TV 2008, (HIHE ORI R, Ja
LRI AFE W M AR IR, IX PRI 7 ARG G0 SR S SO R« A SCUA
PR AR DO I NI, = FEE A o8 = T IR R e B R, — 3k AR IR B v B
PRS2, 2,5 F1 3-2,5- Z(FU T BRI 4l 0) e 51 A 51 PP [k ik 1 PR S SN,
il 4w T ORI R K BE SO PP, FEx e e R R HEATE ¢

AR [ it 2 9 2 [ PEAN R s B2 18] s EAT BURE 20 S8 L e A% A2 O =i GPC
SENNATFBL UESE 7ot PP A RBESCALAS NI AL, FF DAL ORSEREXS PP & RS FE A
(17> T A FEALREAT T 3RV VEAIT IR T %% SOV B Bere dh S i e, 5% 17 KB 70 7
SERE0S PP &5 AT N RISENE o BRSO PP gEAT T AN, R KBE S Ak PP B AT R
.

LRRM, A SN RIARERS, PP 7> T HELE M NI IR M S AR NS AR E ), 4%
W AR S AN . REOR L . e ST BORA . &2 PP ) Cole-Cole &1
e 7R, RSB SIS T PP RA LS. BEAE [ BLKEAT, PP IZHT T
LR AN SO AR, 2 SR SHEAT B2 RTINS, BB M K iR SCRESE ), 1T 4
SN ARBIHAT, PP L HEANSTREREAR,  foc 2 U 2 2 F0e s i R PR SR A

W& PP PR SCHEA I IZHTIE A, PP K SCHE R U A PR FL &5 i 4 vy 13k 10°C,
25 de RN, S A BT N . XRD KR, ootk PP () i A S5 #4 I F R PR ST BE R 51N 1T
AP, {5 LCB MIAFFEREAE kL ZiIfL .

HEIRAL PP AL, SOMERIKEESI ML PP R SRt PR ORRON,  HOA AR i -1 1Y)
TERLRTE, “TEIRRERCR, RIG R, WAV, R P AR, REELLE
BRI G WAESEO IR, S —E B8R a5 R R B ] AR T 408
2l PP AR B R B, Ho A sEAE . 98—

REEw: R, RSO, Z9TEAR, 4ih, A

ma NLTEERF SR IH R AT Z
BAVUIE, MiE, i, T, 5200
WAL AV KRR R 5 TR A B St e AP RRMAE 4 546 % 430068

KA EEE A AR R R RGN A R AR 0 K el e P i ARV AL PR ey, SR Ja o Ak
o Ja Bl CABT V) A3 SEL PR (AR A W i P2 o DL Z 3SR = A DU i O F A5
AR i AAGT], RN 5071, SEBUR 1B I A o SR FH IEAS SRR IR IHAR R
FAERRKRZMERATUI. #iE 7 e mAd b A&, SARE. HAN RN



TFRRIREE « TTHRIN T A e B AN SGBER 3R, 0 AR AR RCR S B 2 . LA b 5 /MR
BRIZR, P FH e 2 i T 20 A 7 R T B T2, ) e L R AR B IE BRI S5, 7ELE
FA T I AR IR & 8N 58.3%, SHELRTME A LG, FIXHREZE N 2.35%. Uik
R AT S y, SAAREELF, I LT 24 BE 8 06 A A2 B AR R TR AR T Z AT Ak
AT, FIATE o

KB JRIFEI, HUBOIe:, wNiT ik

B-BERR =45 % IR Z B B R R S PR B RS T
KT, 2F], T
BT IOR TR E K i s (DU)IERE) , VU)K 2 @471k 5 Fir 610065

RATHE 1B IE BB PR 22 20 N T e LI Ag B [ 2 — , PR AL EB AL HEAT &
o — M R KRS BIORTTEMIR YT Ji1E, B B s D AR ST E AR R
LIEEE (PVA) BB RIFAEMMAEYE, B-BiER =45 (B-TCP) EAH KGN, PVA Z2H
SRR AT B-TCP A RUFAHZAE, mIfi & B PVA IR R RERT B-TCP A= 403E 1t:
FIEEERHEAME. 2 PVAKE S S IRERAL, HETH &1 PVA SRR 3 T4
W%, TR R ST M AN BE i A2 223K o

AR UAZK A E ISR R ), 8 IR R T e SRR PVA/B-TCP
ZALEEMEL, WL T B-TCP & s A& R A A V1 B Sk e 5 PR RE I 52

SiRKH, B-TCP 5 PVA FUKIE AR EICAAERN, mEARAF/KIE#ES
RE, LI AT A, A A BHEFLEE /A ) 2 P Re AT A 0. BE B-TCP & &
hn, HRZ e, SRR R, HE SR ARTH T RMH B KRS &K &
RN, WSLEZIK SN /078N, RPRES LR, LR AR 2, PERHREZa s 1 K.

2 B-TCP R 7 & &y 5Swid-10wtdelt, L& AHFELE 50-500um, FLERZ 80-85%,
JE4iti e 3-5MPa, fF& R TTACE B EM R ERRER, 7501 BB B A B A T R
o
KB B-WEER =4 WOMMEE; PIBRM; FMrEaRe

BB FE R G 3R S W A 1) - AN LR B 5T
BEUINL | SIVA - s 7

LAER KA 2B R R 2 5 TR A

2. AL BRI A R 5 TRE AR

PSS A (CLC) TSR —4ERR e 45 i T B2 b 6 S s 1, B 5 RAME
AT SRR L 70 AR SR ER AN 51 70 A AT BAT T8 PSRRI, fE RS Rt
FRIZLAN R S U R T R R BT 5. SR, T 52 S S AR SR EE /N R, 58 38
S AR B ] DL R 2L A B HLB SE AL 2000nm, - FELRS 1 HLAE 204157 i =5 401
SRHIRN o AL, e LA 7 B U S S R A A B B R A AT B 1T

ARSOM B E RERE S XUE REFE PR R0 81 R ) 28 A B RN T4k v 2R 5 B AR O 1S 1) 1A LK
M (Ch) - &S (TGB) -k (SmAD AHAR NG (VR A i o I8 I ARG ) 5]
NSEBUERA R S A2 TP 5 A aR B B RIBREE A, AT SR RS R TR t
T AL ) ARG B AR R (AR, R )R T A B 1A AR B s £ Ch-TGB A
AR ML RS, W% Ch 55 TGB A7 s & MR . thT Ch 2| TGB JF AR R AL AL,
B 2T B O nm BT um 76 5 BREE 2 A1 1 SR A P



SEEG 5 SRR, 15 R T AR AU 2° C RS R G, nT 15 2 R Sk B T 700-14000nm
(IR T MR RE A0 AT I R ME R A W, P s R 25 R & 5 5 1 it M RER SN e
K, TEBMERE K /INA 0.5um, T JEHBMREE £ 8um, TIESE T WRER (AR S 5 70 A o T3k
U2 ) LA 5 5 A R 3 T R S S B AT R IS B RN

AR SCRI R 7 ) B 22 L @ R A AS I 2 Al R AR T A AR S5 R ek
GERI LA M TR SRS B o ZFP A R 2% 7 ik el B, T KTIAAE =, 7R
CLANBEI . T RE T AR A O A A B A BB R A
KA WAV, WS, GG, M, AR

FHERBEE R AR SR
itk
Jb 3 K4~ 100871

AEES ON*) ARV 20 HES SR ie 44, AT B SO AN SE RIS, IR
SPCHIB A =nP, SEFHIEBE (RIFRECTE) A= AnP, . n Al An 735 A0 T2
PR FR BT S 155 P OVIRER, HINVRR 7> T lieks 3600 T ZEHIBR S . fEBTIETE N,
HAT e TSR e 4 ¥4 () N*AHL & SR Ve A e [ IR e L, [z, BAT AR e £ #4 1) N*HH
A SOV A T R DidE o an s Ay A AT R A W SRR SR A R b T B T
o AT B A FDE AR RE AR AT R
FBEIA . JHESAROR, SRR, BREEN, B OJtterERe

G JL i) PVDF $k o8 B A58 7K Be ik B AR FL v 0 5 i B
N o L
Hh B RFE B A S 7T BT o TR S R 2R 506 = 100190

2RI KTG Ge i B H 2 ™ 5, A PRI PEARLBEAT A AR B AE R T A I L TG
DU KR 2 A 22 R R T A MR R 3 R 5 2, B2 20 LK 6 B A A AN A T LS BRE A

AT, FRATABURRAT (0 < AN 22 i i 2 LA SRABL 2 LR ) ) S B PE AT SRR PR, £
VF 2 U AT LA 2 B o X B JRA TR N2 F <K — Iy R 22 i A S S 57K PVDF (€ gt AT
RIKEE -

WETE T 2RSS WP S NI B M IR T« SR s I AR . SRR 4 SRR,
[ Wy 5 VY 0 T R AR S EROR B 5K PVDF el BB ek 5 A 78 23 Sl oK,
KN EITER . SR IR KE R 0 B & 6780 /(M2 h). DS HIEE SR K IEIE BE 8
R AL IR E B O/W FLL 7 B R /KN ZERE ik 99.994%L b FLRE B 2 FE 7
B TR FEAR, (B n] DU ZRF e 07 SRR, HIBREWE R ik 95% A . ik,
SR IEIE AT AR A, S 10 5, 0 B AR ARIFAE 95% LA E.

SN DUE J s it RRAN B 8K M 5 22 i Sl Sk K e PVDF g, I B i 2L
o EFACRE AL Tk, HiT, BAEIETE.
FEEE: P, Ta DL, GENOK, KT EBN, PR E

e A7 o kA A L T A g e
SRORRIG, T, AR AT, B
PAEM RSO X RS, MR RS TR AR 201620



W 22 2 32 A M 1 I s M kL — o (B, ORI E BN AR AR 1 22 22 0 R 47
AHI AL RE N (RSF) 214k )24 e A vk 22

T 9K R AL AR B — AR (TiOR) S R SRR 22 BAT W35 I oG WIVE A, ARk
F—FsE /K Bk Tio2 X A= i) £ 1) RSF £F 4EdE A7 ot , DAl 3 g4 sk .

3 RDE T 9K TiO2 i i AN ] Ja b 2 7 S CRLHEA [ A A 3% £ A R Adi i i)
X} RSF 214k 7 %1 R RSO S5 MR o Ry 1 itk — B BRAR K TiO2 X RSF £F4E 13 3 1 1)
HLER, 23 99K F R B AR5 f X SR AT 5T (SR-WAXD) & [7] 54 5 /N i X S 26 B (SR-SAXS)
X} RSFITIO2 HR S T HEHEAT T AELR IR AL RAE . SR SR-SAXS Bt A Linkam Y622 AR BI ) &
XA BTN RSFETIO2 AT T IR AR, #F 70 T BSUIMEA T RSF/TiO2 #H 7
1T R RS A

ERRW], I E 9K Tio2 (0.05~0.7 wi%) REMSHE LT 4Ef J12e Ik bE, Horhvsm
T 0.1 wWit% TiO2 [T 4 H W 2K ik 5] 88.3%, WrZdhEik$] 93.1 MIm-3, it & 4.
BEE IR0, 44 Beta-$T & & BRI, oM Hh/Alpha-B2 e & &g s .
RSFITiO2 A 4ER 45 fn e dmbi T R FE 38 /N T4l RSF 2048 BEAEVSINE RN, 44
(45 SR PR, HRIEM S B TR . TIO AR R H 45 M H A 5 RSF 4 T B 45
G AR E AT, FREBTYIA N A G K AEM ) B . SR-WAXD JEA MR 25 KR, 4
YA R AEIBIE AR, 4 0 B R M) i 0 4 o o 7 3% (10 184 i g 384 4
JHEI] . Wk 2L Tt AL RE A TiO2 R4kt

2mm R-a- FEEZE 20655 DER T & BORBE T
WRERTF, XT3, 259
Hh [ T REP AT TE e O SR AR W FT O 621900

FH NIF S8 BT R AL ELAR 2 2mm, 38 R PR O R ) 4% NI B8 %3k
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Development of anti-oxidation reverse osmosis membrane
Lijie Hu
Vontron Technology Co., Ltd.

Abstract: Anti-oxidative reverse osmosis (RO) membranes were prepared by introducing the
chemical linkage of hydrophilic polyvinyl alcohol (PVA) on the surface of active layer. The
structure stability of active layer under high NaClO concentration of 100PPM was estimated by
using atomic force microscope (AFM). The performance of RO membrane under different
oxidation stage was further studied by cross-flow testing model. To further illustrate the
anti-oxidative capability of RO membrane, a long-term stability on the performance of 8-inch
module was estimated by simulating practical operation conditions. Our results indicated that RO
membrane with PVA anti-oxidative layer possessed high structure stability in polyamide active
layer. Its performance, especially salt rejection rate, could still kept at high level of 99.7% during the
oxidation testing process. The maximal duration of NaClO is up to 50000ppm.h. The anti-oxidative
membrane we developed here is quite competent for a long-term operation under tough oxidation
environment.

Keywords: Reverse osmosis membrane, Anti-oxidation, Polyvinyl alcohol, Chemical linkage

A feasibility study of engineered cementitious composite with high volumes of fly ash using
Chinese domestic PVA fiber (CDPVA-ECC)

Zhoudao Lu, heng Qin

N

In order to reduce the cost of engineered cementitous composite (ECC), a feasibility study of ECC
using the Chinese domestic PVA fiber (CDPVA-ECC) was developed based on the
micromechanical theory. A set of engineered cementitious composites (ECCs) with different
amounts of fly ash replacement (up to 83% replacement of cement) was prepared. The



CDPVA-ECC using much cheaper domestic fiber (1/4~1/6 price of the imported fiber) maintained
the tensile ductility characteristics (4%~5%) with a moderate compressive strength (30~40MPa).
The crack width was reduced with an increase of the fly ash amount. The strain map CDPVA-ECC
was monitored by Digital Image Correlation (DIC) method.

Keywords: engineered cementitious composites, Chinese domestic PVA fiber, tensile ductility,
Digital Image Correlation

Preparation and Properties of a Novel Phosphorus-Nitrogen Flame-retardant
Qiang-Lin LI*, Fang-Qian HUANG?, Xue-Jun JIANG?, Zhi-Guo LIU? Ming-Jun YANG®
1. Chengdu Textile College

2. XiHua University

A Novel phosphorous-nitrogen flame retardant (FR) PCEPAM was synthesized with
2-carboxyethyl(phenyl)phosphinic acid (CEPPA) and melamine (MA). Its structure was
characterized by FTIR, *H-NMR, and its thermal performance was analyzed by TG-DSC. Cotton
fabric was treated via pad-dry-cure process with PCEPAM coating. The surface of FR-fabric was
characterized by SEM. The fire behavior was performed by limited oxygen index (LOI) and vertical
burning test. The thermal stability and flame retardancy mechanism of the treated fabric were
investigated by TG and SEM. The results show that PCEPAM is not only an effective FR but also a
good char-forming agent for the cotton fabric.

Keywords: Cotton fabric; flame retardant; treatment; synthesis; LOI

Residual compressive properties and micro structural characterization Strain-hardening
cementitious composite (SHCC) at early age

Zhoudao Lu, jiaxu zhang

Tongji University

This paper discussed the residual mechanical properties of early-age strain-hardeding cementitious
composite (SHCC) exposed to high temperature. The specimes were subjected to four high
tempertures (200<C, 400<C, 600C and 800C) and two cooling methods (quenching in water and
cooling in air). The residual strength and stiffness of the early-age post-fire specimens generally
decreased as temperatures increased. The micro structural characterization was examined before
and after exposure to high temperature by scanning electron microscopy and the pore size
distribution was obtained by mercury intrusion porosimetry. The results from the micro tests
explained the mechanical properties of the post-fire SHCC specimens well.

Keywords: early-age, high temperature, residual mechanical properties

Revisiting diethanolamine-based epoxy encapsulant: effect of stoichiometry and thermal
history on thermomechanical properties

Yuefang Li, Zhi Wu, Kang Peng, Chunmiao Han

Institute of Electronic Engineering, Chinease Academy of Engineering Physics, Mianyang

The encapsulation of high-voltage electronic devices often requires to balance facile manipulations
and excellent long-term thermomechanical properties. Diethanolamine (DEA) based epoxy resin



has a number of unique features, such as long operation time, small curing exotherm and ultra-low
curing stress, which make it an excellent encapsulation material. Despite all these advantages, there
is a vague understanding on relationships among formulations, fabrication conditions and properties
of epoxy using DEA as the hardener. In this work, we focus on analyzing the influence of
stoichiometry and thermal history on epoxy made of diglycidyl ether of bisphenol A (DGEBA) and
DEA. From stoichiometry aspect, we found that though the formulation showed good tolerance on
stoichiometry as DEA weight ratio increased from 10% to 20%, a maximum Tg and crosslinking
density occured in the formulation with 14% DEA, where the ratio of DEA-terminated and intact
DGEBA approximated 1. Stoichiometry also affected mechanical properties, especially tensile
strength and impulse toughness. The influence that postcure conditions exert on DEA based epoxy
is more complex. Even with the same Tg, different postcure temperatures resulted in different
crossling densities and completely distinct tensile mechanical behaviors. We speculate that the
topological molecular arrangements of epoxy under postcure temperature may play a key role in
determining its final crosslinking structure and mechanical properties.

Keywords: epoxy, stoichiometry, postcure

Determining the parameters of gelation dynamics for a chitosan/p-glycerophosphate
injectable hydrogel by means of rheological measurement

Qiangian Wang, Dajun Chen

State Key Laboratory for Modification of Chemical Fibers and Polymer Materials, College of
Materials Science and Engineering, Donghua University,

The aim of the current study was to improve the knowledge of the gelation process of injectable
thermosensitive hydrogels comprising chitosan (CS) and B-glycerophosphate disodium salt (B-GP).
The sol-gel transition process was precisely tracked by means of rheological measurement, in which
the viscosity changed considerably with gelation time and temperature. The zero-order kinetics
model was assumed to adequately describe the extent of gelation reaction. The reaction rate constant
increased conspicuously with increasing temperature and B-GP concentration. According to
Arrhenius equation, the activation energies of gelation reaction for the chitosan injectable hydrogels
were calculated as 64.38 KJ/mol, 101.68 KJ/mol and 140.92 KJ/mol for the samples containing 4%
w/v, 6% w/v and 8% w/v of B-GP, respectively. It could be a new way to study the gelation
dynamics of injectable hydrogels, and provide references for clinical practice.

Keywords: injectable hydrogel, sol-gel, gelation process, dynamic, rheological measurement

Research on the thermal conductivity of polyimide resin-based composite with Cu fibers
Dan Zhang, ShuangXi Wang, GaoShan Liu, WenJun Wang, Feng Xiao
Shantou University

In some industrial application, thermal property of resin plays an important role as same as strength.
Many attempts have been made to enhance the thermal conductivity of resin matrix composite. In
this paper, the copper fibers were introduced to the polyimide-based composite. Experiment results
showed that the thermal conductivity of polyimide-based composite with 15%Cu fibers is as high as
8.62W/mK which is more than three times that with Cu powders. The PI-Cu composites with
copper fiber have a much lower wear loss than that with copper powder. The forming of



three-dimensional network by Cu fibers makes it possible that the heat can conduct by electrons in
the resin-based composite with Cu fibers.
Keywords: composites; polyimide; copper fiber; thermal conductivity

Effect of polysulfone porous structure on the formation of polyamide active layer in reverse
0Smosis membrane

Yan Jin

Vontron Technology Co., Ltd.

Abstract: Polysulfone membranes with different porous structure were prepared in
DMF/THF/additive-water system via changing the content of THF. RO membranes based on these
PS membranes were then prepared by using interfacial polycondensation process. The structure
and properties of PS and RO membranes were characterized by drop shape analysis system, atomic
force microscopy (AFM) and ATR-FTIR etc. Our results indicated that the addition of THF could
well control the porous structure of PS layer in its pore size and porosity. With the increase of THF
content, the porosity of PS membrane gradually decreases owing to the evaporation of THF from
the casted solution surface. The formation and structure of polyamide active layer of RO membrane
is closely related to the porosity of PS layer. Polyamide layer could not integrately formed on the
surface of PES membrane with very low porosity. This work would deepen the understanding on the
structure and properties relationship between PS layer and polyamide active layer of RO membrane.
Keywords: Polysulfone membrane, Tetrahydrofuran, Porous structure, Membrane flux, RO
membrane

The effect of annealing temperature on PA6 aggregation structure and tensile behavior
YUZHU XIONG"?, YE YUAN', ZHANGKAI WANG', ZHENYU LIU*

1. College of Materials and Metallurgy,Guizhou University,Guiyang 550025,China

2. The Key Laboratory for Mechanical Behavior and Microstructure of Materials of Guizhou
Province,Guiyang 550025,China

ABSTRACT:The effect of annealing temperature on PA6 aggregation structure and tensile
behavior was been studied in this paper.The results show that: with annealing temperature
increasing, the crystallinity of PA6 increases slightly at first and then reduces obviously, and the
initial melting temperature of PA6 increases gradually,and the melting limit of PA6 decreases
gradually, and crystal regularity of PA6 increases,and size distribution narrows. The molecular
chains always move in favour of the growth direction of crystal with annealing temperature
increasing. When annealing temperature is 100 ‘C, 130 °C, tensile speed has a significant effect on
the elongation at break. When the annealing temperature is above 160 C, fracture elongation
decreases sharply and tensile rate has little effect on the elongation at break.

Keywords: PAG; annealing treatment; aggregation structure; tensile behavior

Suppressing polymer shrinkage and warpage with fillers
Xianghong Wu, Guowen Chen, Zhouhao Xie, Weihua Wang
AR



PBT(Poly butylene terephthalate) is a polyester with many good characteristics, including excellent
mechanical, electrical, chemical resistance, easy formable performance and low moisture
absorption; while it also has some shortages, one of which being that the articles made of PBT will
easily get distorted because of uneven shrinkage or residual stress formed during injection molding
process. This paper was aiming to study the method of suppressing the non-uniform shrinkage by
modification with inorganic fillers to PBT, such as Glass Fiber, and inorganic powder fillers.
Results show that the enhancement of shrinkage uniformity was obtained. The mechanical
performance of modified PBT was evaluated as well. The experimental results were interpreted
combined with DSC and SEM characterization.

Keywords: PBT; Shrinkage; Warpage; Plastic Modification

Study on the thermal degradation kinetics and flame retardancy of fire-retardant hide
collagen fibers treated with montmorillonite-amino resin nano-composite

Liutao yang

College of Materials and Metallurgical Engineering, Guizhou Institute of Technology

Montmorillonite-amino resin nano-composite was synthesized by melamine, dicyandiamide,
phosphoricacid, formaldehyde and montmorillonite (MMT), and added into hide powder to prepare
fire-retardant hide powder. The impact of the nano-composite on the thermal stability of collagen
fibers was studied. Both Kissinger and Flynn-wall-Ozawa methods were used to process the data
got from thermo-gravimetric analysis (TGA) of hide powder and fire-retardant hide powder at
different heating rate. The results of the two methods showed that the thermal degradation activation
energy of hide powder was 155.47~157.35kJ mol-1, and that of fire-retardant hide powder
increased to 209.05~210.42kJ mol-1, the char residual could increase from 34.37% to 45.47%. The
oxygen index of fire-retardant leather treated with the nano-composite increased significantly to
30.9%. It was shown that the thermal stability and flame retardant property of fire-retardant hide
collagen fibers and leather were improved significantly due to the excellent fire-retardant
performance of the montmorillonite-amino resin nano-composite.

Keywords: thermal degradation kinetics, montmorillonite

Synthesis and Characterization of MDI and hydroxylated tung oil-based non-ionic
waterborne polyurethane

Baixia Ren, HuafenWang?, Zhiyong Ren®, Wenyao Liu’, Lei Jiang"?
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The present paper reports the design and preparation of three diphenyl methane diisocyanate (MDI)
based nonionic waterborne polyurethane dispersions (NPUD) containing different content of
hydroxylated tung oil (HTO) segments. These co-polymers were synthesized via 2,4’-MDI and
4,4’-MDI (MDI-50) reacting with hydroxylated tung oil (HTO) containing three conjugated double
bonds and polyethylene glycol with molecular weight of 800 (PEG-800). By adjusting the feed ratio,
three co-polymers with different MDI-50 and HTO content were produced. The structure of the
co-polymers obtained was confirmed by meansmof nuclear magnetic resonance (NMR) and fourier
transform infrared spectroscopym(FTIR). The properties of these NPUDs were characterized by



surface tension, emulsifyingmability and hydrophilic/hydrophobic balance (HLB). The results
showed that the MDI based NPUD exhibited much lower surface tension compared with the
alicyclic

dicyclohexyl methane diisocyanate (HMDI) based NPUD. Moreover, the surface tension and
emulsifying ability of MDI-NUPDs were increased by increasing the MDI-50 and HTO content of
the co-polymer despite the hydrophilicity and transparency decreased. After introducing the HTO
segment, the PU materials exhibited good crosslinking ability and showed excellent performance in
many aspects. The further work will be studied in future.

Keywords: NPUD, HTO, MDI-50, surface tension, emulsifying ability

Combustion properties and thermal stability of poly (lactic acid) fibers with a synergistic
flame retardant

Sen-long Yu, Shi-chao Wang, Heng-xue Xiang, Jia-liang Zhou, Mei-fang Zhu

Donghua University

Abstract: A series of Poly (lactic acid) (PLA)-based flame retardant fibers containing the
synergistic flame retardant polysulfonyldiphenylene phenyl phosphonate (PSPPP) and zirconium
phosphate (OZrP) were prepared by melt spinning method. The thermal stability and combustion
behavior of PLA/PSPPP-ZrP fibers were investigated by thermogravimetric analysis (TGA),
limiting oxygen index (LOI), vertical burning test (UL-94), scanning electronic microscopy (SEM),
and Raman spectroscopy (Raman). It is found that the synergistic flame retardant (PSPPP-OZrP)
significantly improved the flame retardancy and anti-dripping performance of PLA. Compared with
neat PLA, the LOI value of PLA/PSPPP-OZrP was increased from 21.5 to 31.3 and the UL-94
rating was enhanced to V-0 as the loading of PSPPP at 6% and OZrP at 2%; Raman and SEM results
suggested the introduction of PSPPP-OZrP in the PLA system can form compact intumescent char
layer during burning; however, the fiber strength of PLA/PSPPP-OZrP dropped from 3.30 cN/dtex
to 2.55 cN/dtex as the loading of PSPPP at 6% and OZrP at 2%.

Keywords: Poly (lactic acid), polysulfonyldiphenylene phenyl phosphonate, zirconium phosphate,
flame-retardant fiber

Study on properties of Nano-silica /Skim rubber composites
Xiaoxue liao, zheng li, shuangquan liao, yangfan zhao, chi zhang
College of Materials and Chemical Engineering, Hainan University, Haikou

The influence of nano-silica on the properties of Skim rubber composites was investigated. When
the nano-silica particles were using method of using blends of latex into rubber, the stress at 300%
elongation and aging properties increased evidently with increasing nano-silica amount from 5 to
20 phr. Scanning electron microscopy (SEM) observations of the Tensile fracture surface showed
that some apparent nano-silica particles were left on the surface of the composite, which strongly
suggested that the nano-silicon particles were small and that interfacial adhesion between the
nano-silica and rubber was relatively high .To improve the dispersion of the nano-silica in the
rubber matrix, nano-silica /Skim rubber master batches were prepared by a latex compounding
method. With nano-silica /Skim rubber master batches, no holes of nano-silica particles were left on
the surface; this suggested that the interfacial strength was improved because of the fine dispersion



of nano-silica, Mechanical properties and aging properties have a significantly improved. In
Thermal properties test, the results showed that the composites exhibits excellent thermal
performance, glass transition temperature (Tg) increased. Under different strain, Curves of G’
versus and tand are different, more precisely, G’ decreased and tand increased with increasing silica
loading, while Under different temperature,Showing the opposite phenomenon.
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Extracting quantitative nanomechanical properties from tapping mode AFM measurements
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Amplitude-modulated Atomic Force Microscopy (AM-AFM), also known as tapping mode or AC
mode, is a proven, reliable, fast and gentle imaging method with widespread applications.
Previously, interpreting AM-AFM contrast in terms of sample mechanical properties has been
difficult. In this work, we introduce and demonstrate an interpretation of the tapping mode
observables that allow unambiguous interpretation of mechanical properties such as the elastic
modulus and indentation depth. The imaging mode presented here combines the features of normal
AM mode with the quantitative and high sensitivity benefits of frequency modulated (FM) mode.
Briefly, in AM-FM imaging, the topographic feedback operates in AM mode while the second
resonant mode drive frequency is adjusted to keep the phase at 90 degrees, on resonance. With this
approach, frequency feedback on the second resonant mode and topographic feedback on the first
mode are decoupled, allowing much more stable, robust operation. The FM image returns a
guantitative value of the frequency shift that depends on the sample stiffness and can be applied to a
variety of physical models to calculate mechanical properties of the material imaged. We will
discuss several models, with increasing complexity we have used for extracting the elastic (storage)
modulus, loss modulus and indentation depth of the probe into the sample. One notable result of
these studies is that — because of the inherent precision of frequency measurements and because of
accessibility to multiple resonant modes of the cantilever, each with a different dynamic stiffness —
the range of elastic moduli measured by a single cantilever can be many orders of magnitude. As an
example, we will show elastic modulus measurements on materials with moduli from nearly 1TPa
down to ~1MPa, all made with the same cantilever. Given the wide range of moduli that can be
obtained, AM-FM imaging is suitable for investigation of samples ranging from metals and
ceramics to polymers and biological samples. This mechanical imaging mode is fast as well. Subject
to the limitation that the second resonant mode of the cantilever is within the detection bandwidth of
the photo-detector, this technique is compatible with new, small, high-speed cantilevers. Using
these new levers, we have been able to routinely demonstrate 20 to 40Hz line-scan rate mapping of
modulus and indentation depth on a variety of samples. This translates to only ~10 seconds
acquisition time for a 256 line image. Finally, recent developments in cantilever actuation
-photothermal actuation — have made significant improvements in the speed, accuracy and
robustness of these measurements.
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Preparation and characterization of PES/PVA composite ultrafiltration membrane



Zonece Wu
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Abstract: Polyether sulfone (PES)/polyvinyl alcohol (PVA) composite ultrafiltration membrane
was prepared through introducing a strong cross-linking PVA layer on the surface of PES
membrane. The structure and properties of PVA layer was characterized by FTIR spectroscopy,
atomic force microscopy and contact angle analysis. Water flux and cut-off molecular weight of the
membrane were further measured under dead-end flow model. Moreover, acid-alkali resistance and
temperature stability of the membrane were measure under different operation conditions. Its
potential application in oil-water separation was also explored. Our results showed that membrane
surface with PVA coating layer became smoother and more hydrophilic. The membrane has strong
acid-alkali duration and long-term operation stability. Cut-off molecular weight of the membrane
decreases with the increase of temperature. The results of oil fouling experiments revealed that the
membrane was well fouling-resistant. The separation rate between oil and water of the membrane
could even reach 98%, which would well match the requirement in the treatment of oil-contained
waste water.

Keywords:  Ultrafiltration membrane, PES/PVA composite, Oil-water  separation,
Fouling-resistance



