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(HPAMAM) kB &2 4t 5 PP Ak Z M 69 R @mAnatt . Al A AG 2ot % 320 P ik fo L 3208 52 ik o A BUML AT )5 %9
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LY 3G IR PP AL AH A ) SRR AT T MR, R AW SR R @RI TIANT HPAMAM, R4 BARH3G n | 4F
Y b B AF R G I AL IR MR B AR B R UM B A AR I, 1 X HPAMAM 2Ot &) ik 45 2538 3% PP 5.4
M6 I AR RS AP AR T A5 T 80% A7 88%, E W R R T W SR MAE T 5 A1 1% 3 115% Ao 41%, 5 AR kx
1BTE A KH550 UM &) ik 4F 4235 5% PP L A-AHAtAart , R ib 38 B Fadb i AR B R 5 wh 3% 4 #1485 5.9%,19.3% A=
10.2%.
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Surface Grafting Modification of Sisal Fibers by Hyperbranched Polyamidoamine and Its Effects on
Mechanical Properties of Polypropylene
Sun Zhanying
(Polymer Department, College of Material Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract : In order to improve. the mechanical properties of sisal fiber reinforced polypropylene (PP) composites, an experi-
ment on the surface of sisal fibers grafted by hyperbranched polyamidoamine (HPAMAM) was done for improving the interface
compatibility between the PP matrix and sisal fibers. Structure and amino content of the fibers before and after modification were
analyzed by FTIR spectroscopy and chemical titration method. Thermogravimetric analysis was used to characterize the thermal sta-
bility of the modified sisal fibers. The mechanical properties of modified versus unmodified sisal fiber reinforced PP composites were
also tested. The results show that HFAMAM is successfully introduced onto sisal fibers surfaces. With the increasing of generation
number, the amino content of the fiber gradually increases, however the thermal stability gradually decreases. 1 generation HPA-
MAM modified fiber reinforced PP composite exhibits an 80% increase in tensile strength and an 88% increase in tensile modulus
compared with the unmodified samples, similarly, the composite also shows a 115% increase in flexural strength and a 41% increase
in flexural modulus versus the unmodified samples, compared with the KH550 silane coupling agent modified sisal fiber reinforced
PP composite, its tensile strength, tensile modulus and flexural strength increase by 5.9%,19.3% and 10.2% respectively.

Keywords : sisal fiber ; hyperbranched polyamidoamine ; polypropylene ; grafting ; interface ; mechanical property ; composite
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RLL PR T AR A T 1%

ARG YR — R A Z R R+,
HARE 290 % 4% % = EAE . W0 D. Ratna® Al
M. DeCarli %5 ® SR FH#E S AL B A W se W13 s £ 2 K%
WREF 42 A8k, S. M. Burkinshaw 45 " BF9Y T 48
ARG YRR (PP) £F4E G4 (A 2

H A, 48 S AR A W0 AR EF 2 i i F 9 38
A R, A B SCRRRE . U M. L. Hassan™
FFE T BETF 2124 22 1% R DA 0 e A 2R b e S A AT
Y AEESEME . Yang Qiang 25 P! HIE S AL B (3-
AL -3- SR 30 T e B ) X R kAT 1 leteat
H, Xiao Xiane %5 U FH# S 1k 55 1 3R B e e 1 73
iR A, O S E MR R T & T E Ak
TE R IRAH ) £ 2 358 5 A VE A b R AR, R 48
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F B L HE A , DRI AE % 76 2T 4k 5 LR 2 11 i 5 i
A PSS A B, £ R HPAMAM 2t
SIRRLF 4k, T 57 HPAMAM XiJ 81 JjF 21 4k (1) 22 1 ok P
B, R I 2% AU B R 2T 2 1l PP A A b L
— N} HUAFSE HPAMAM 5 fik ot fH 591 A S IR
4rxf PP A MBS PERR S
1 ZIHES
1.1 =ZR#

PP : Y2600T, ¥ 1A i 2l # #& (MFR) 4 26 g/
10 min, A MAL T AR 23 A

I Sk 1R B $ 4 PP (MAPP) : A018, MFR Xy
70 g/ 10 min, #EAR 1.1%), IR JE &5 14 R
FHEA RA T

GURRLF4E : TG, ) AR AT SRR ;

RELEMM e . KH550, fk2 40, B i 4k f6 1k T4
Al

OO VTR P R R SRR A
Bral, Kk KA Aa A BR A F
1.2 EBMBAREE

XU TT 2 SB AL : XSK-160 &, 1 5 T 43 4
LR

ML 25 t, 5 T AR AR IEHL

T HEABEHR AL : CMT 4204 4, IR = AUk
RGN BR 2 7 5

{5 LI AR e 27 Z8 56 1% (FTIR) ¥ : System 2000
7Y, & E Perkin-Elmer 227l ;

FIHE B 1 5 7% (SEM) : S4800-1 %, H A< H
SN

I (TG) M7 : TGA /DSC1 STARe System
1, Fii -+ Mettler Toledo 227 .
1.3 XAEHE

P4 B R 2T 4 5 5% 3~5 mm, Bl 5 12 AR JE K
10% (1) KH550 7K & ¥+, 80 °C T HLI I +E 4 h, 5%
J 2R I B 27 4 35 DRI IR JT7E 103°C R Ht = 48
To SRR [11] W77 75 7E 28 KH550 S0P s i £F
Y HE L NGTR I BRS & ZRer RN (e AR
391 1,2,3) $4 HPAMAM, HPAMAM 4% ik
PESFREF 2 s B R N 1 R .

E1 HPAMAM A S GIRREF 2 B A

WP I 21 2 A S R 2ok 27 443 5 PP L
K MAPP 7E SR TR BHL L A 79 AL TR, 2L
TR FE 4 B 190°C, SR AT R4 10 min, Bl J5oH
ILRYI A AL ELH, 78 190°C, 10 MPa £514F F 4
JERE 2 mm JEE SRR, B R B DIHh
RS bRERRE, il & 5 MR AAPRHAEE, GIRRLE
Y B R 20%. HAR AR LR ebERY R A AR
FRRR“Cy” 3 LR AR BRI MAPP (5T 4344
5%) IEEM IR R “Cy” 5 F4EZ KH550 ZbFEfY)
BAEMBARR B C 5 S 4E 4 KHE50 42 H N
MAPP ( [T 5341 5%) MR GBI A Cyun” 5 £F
422 118 HPAMAM 2ttt BN MAPP (435
5%) EGMEHRR N Cram” o
1.4 w5 x4E

K FTIR 30T SRR T 4 Mo A J 2 18 i A1 1
A5 Ak, 38 47 35 3 LA 400~4000 em™, 4y HERH
4 cm™,

BBUR 0 A0 R AR A 01 DR 2T 24 A L 3 T it 4
fidfi FH SEM WLER LT 2 R 1S

SR A3 72 1, 2 BRSCHk [11] 97 81
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SIBRET A2 A1 H A AL SR MBI — e B HAS PP A PERERY 1) 129

524G MBI hr A S 25 it v fE 4 N 4% GB /T
1040-2006 F1 GB /T 9341-2008 iz, Ik 4 % 4
A2 mm/min,

f#HH TG 3 WA e P i I SRR AT 4 1 ket
TP, SR FH AU, UL Y [ 40~600°C, Tt
TR 10°C / min,

2 #R5ite
2.1 SIREF Y E BO T

P 2 MR LA R e M G RR £F 4E 1Y FTIR 141,
FE 2 Ryl 2k a iTLAE H,3400 cm™ Ab 28R EF
A fl—OH HREhMliié, 2900 ecm™ 4tk CH, R
Wi, 1734 cm™ A& SURREFAEM LT 4E R IR R
o C=0 #Esh WL I ié, 1314 cm™ F11238 cm™ bWy
C—O—C M itlé, 779 em™ 4bky C—H Rz 1%
Wi U4 i 2 tR iR b T LU, 248 KHS50 Ak
PP f5,1734,1314,1238,779 cm™ &b iy W& i e 347 314
e, XATAERH T4 KH550 Ab 35, 2474 25 J K
R R b B, T SRR £ 4k L R R S
KH550 JZ 7, At 3400 cm™ b —OH 14 41§ Zh % i
WA, R AR 58, T 7E 1508 em™ &b 38 4y N—H
R AE IR, 33X e I SR AT 4 R TR B AT
RILIEH, E 2 iy c T LU H, 1508 em™
ARSI T T 2, 35 AP 28 HPAMAM 24 et
Ji, B2 IR TR AR [ B 2 ihk ¢
H13400 cm™ bR s 58 AR 5 U B T —NH, Al
—OH PFIfEFR SR B

4000 3600 3200 2800 2400 2000 16001200 800 400
P / em
a— AR PEEF 2 ; b—KH550 BPEEF4E; c—1 A HPAMAM B £7-4
B2 AR S SIRET 4R FTIR 1A

3 R T ARMPELT 4R HPAMAM B 2T 4
) SEM B . &l 3a n] LLE H, R CH:2F 4 = 1w
AR Z W arE T HAR R A 200 iR 3b s, 4
HPAMAM U I 21 4E 1Y 26 1h 2245 Bof , iX 2 T
TELF4ER TR F—Z HPAMAM JrEL,

1 SRR AER R e 2 .
1 ATLIE Y, 4 KH550 Bl b B S (9 61 RR AT 4E 21

(b)
a—RIMIELT4E; b—HPAMAM Bl 21 4
&3 RPELF4EH HPAMAM BetE T4k SEM IR -

FeA ] k3 0.257 mmol /g, X T HPAMAM £
PESIFREF 4, vT & Bk 5 BE R B 14 I, 47 4 5=
1] 28 2 S i Wi ., 24 148 HPAMAM 24 4b
PR S Y £F 4 2 5L 5 f ik 31 0.320 mmol /g, 4 2,3
R HPAMAM BiCHE b B 0 £ 2 2 35 B 543 ) A8 ok
0.355 mmol /g #10.387 mmol /g. X L6445 /2 DA
HEB] HPAMAM L8 B3R B S R 2 4R 1

1 SIRAERENEIENEESE mmol/g
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e 2 i AT KH550 ZbHE 5 , R m g | A K E R
FEILPA, FTH S MG 2, 4R 4E 5 MAPP (1)
BN A B35 . i E o HPAMAM 2ot 25 4
FHEGIAT LR 0] R IR, K5 MAPP 2
N3G PEAS Bk — 4808 . I, Cyy PP 5474
(1) SR T A 8 B A, L A R s il v B R et o
Fo SRMME AR Co ML, Cu HIPLH5E
PE TR 80%, v fuft oL A £ 4 1y 88%, i R E 4k vy
115%, =5 [ify L A8 i 4 5 41% 5 1T 5 KH550 2ot
SUFRLFAE3G58 PP 2 A AL Coon L, Crpon LA
5 B4 R 5.9%, Fir A L B A 4 Ry 19.3%, 25l R
JEHER 10.2%.
R2 BEUMT4NEE PP ESM BRI Z i MEaE

EAME PfnREE /o BrihsEat  ASsRE /o IRt
iy MPa i /MPa MPa it /MPa
Co 1495 +0.69 868 +36 23.80 +2.80 1650 +95

Cu 2509 £0.41 1086 +17 41.46 +1.67 1798 =88

Cx 17.07 +0.83 733 +34 4212 +2.41 2075 +110
Cwem 2541 064 1370 £20 46.53 £2.15 2443 +90

Chem 2691 072 1634 £33 51.27 £291 2328 +115

3 #ig
(1) FTIR e L5 B & 2R 3R 5 HPAMAM
LI HAL B SRR 4 1, HPAMAM B2 5 LA
PEE T AT PP LA ] py S AR
(2) SR A FEHAL, 140 HPAMAM ¢
PESFREFHESE 5 PP 525 A1 RRAYE {155 B 55 Hr fif i
PEAS ISy IR R T 80% A1 88%, 25 i1 Ji A A5 i 3t
PEASE 1 53 301l $2 55 115% FT 41% ;5 55 KH550 B &1
JFRETHESE 58 PP S-S AR L, HARL Ao B2 L fif i
PEAS R K 5 EE 73 4 5 5.9%,19.3% F1 10.2%.
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