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Abstract

Jute fibers have immense potential to be used as natural fillers in polymeric matrices to prepare
biocomposites. The present research work focuses on the surface treatment of the jute fibers and
the biocomposites fabrication of the same with poly(lactic acid)(PLA). Jute fibers were surface
treated using i) alkali (NaOH) and ii) alkali followed by silane (NaOH+Silane). The effects of
surface treatments on the various properties of the jute fibers were investigated. SEM images
showed the presence of various impurities on the surface of untreated jute fibers, while the jute
fiber surfaces treated using NaOH were found free from impurities and comparatively rougher.
(NaOH+Silane) treated jute fiber surfaces were found to be clean and covered with the
polysiloxane layers. Thermogravimetric analysis (TGA) revealed higher thermal stability of the
jute fiber treated using both ways NaOH and (NaOH+Silane) than the untreated jute fibers. FT-
IR spectra showed the absence of carbonyl stretching peak at 1739 cm™ in case of NaOH treated
jute fibers due to the hemicellulose removal and the presence of -Si-O-Si-, -Si-C- and -Si-O-C-
peaks at 713 cm™, 776 cm™ and 1210 cm™ respectively in case of (NaOH+Silane) treated jute
fibers. The effect of surface treatment of jute fibers on phase adhesion between PLA and jute
fibers were analyzed by performing single fiber pull-out test and were examined in terms of
interfacial shear strength (IFSS) and critical fiber length. It was observed that with the increase
of extent of surface treatment, the IFSS between PLA and jute fibers increased and the critical
fiber length decreased.

Biocomposites based on PLA/jute fibers with untreated and surface treated jute fibers were
fabricated using the twin screw extruder in the ratios (95/5, 90/10, 80/20, 70/30 w/w) and

subsequently injection molded. The biocomposites thus prepared, were characterized by various



test methods like mechanical (tensile and impact), thermal (TGA, DSC), thermomechanical,
rheological (capillary and parallel plate rehometry), hydrophillical, dimensional stability, and
biodegradative analyses.

Microcellular foaming of the selected biocomposites was carried out by single stage batch
process in a high pressure vessel at 150 °C, under 17 MPa saturation pressure for 6 h saturation
time. The effects of jute fiber content as well as that of matrix-fiber phase adhesion in
composites with surface treated jute fibers on the foam microstructure were studied. Prior to the
foaming of the biocomposites, neat PLA samples were also foamed at 150 °C and the effect of
process parameters such as saturation pressure and saturation time on the foam microstructure of
PLA was studied to find the best set of process parameters. Further the effects of the jute fiber
content and jute fiber surface treatment were analyzed on the hydrophillicity, dimensional

stability, and biodegradation behavior of the foamed biocomposites.



HINIRA
Tgehi Al @ SAI-PFNSICE Sl g THfaE Wk FTH ¢ H W A
3UANT A T gEcd FHEATT § | &I AT w # Se-X &I TAg H TR

X TAH 3¢ Ulall (elfdesd 3Fdl) (W-Ter-0) H AT & Sa-saifoes [fador |
fawadfea fhar am §1 SeXRl & §dg &1 IUAR & YR & fRar mr i) &R

(NaOH) & T i) &TR T TaITRId Hgeled (NaOH + HSelel) | S[E-WIT i ddg &
3UAR & YT HI 3Tk fafdeet Il o Jmehelet fham T | TH-5-UA o A
STEl Teh 3T IA3TaRA S[e-Xet & 956 W fAffies bR & arpfeat @ sufeufa
9t I GgF NaOH & 39aTRd Sfe-Yelt 1 &g 3iffedl & faoerd qur ader &7 @
GIGY AT g3l (NaOH + Agele) GaRT 3T S[e-XeT i1 T it & faoed
aT delasaladd hr Wdr & 3MaRkd 9y =3y

ATY-#RIcAS faRAwor (&-5f-0) & AT g3 6 NaOH AT (NaOH + @gele), kel
YR & FAg 3R SE-XAT T a9 TART AR -1 AT JeolelT H

Hi®h & HaFd TargH (VH-ET-3M-3R) # NaOH & TR SE-XIT & gA-Aofellst
& faeus & HROT 2u3% WA W TS ST aTell HWell 3ufeyd oA dar (NaOH +

Arsclel) ¥ 3TaIRA SeXAT # -Si-0-Si-, -Si-C- 3R -Si-0-C- ¥ HFTUT WU FAM:

be3 FATY, bbe FHT TUT 200 AT W & RAT| SET FH FAF & ITAR H A
TA-T 3R e T JaeAT-3MHeld W THIG FT 3Teheled Tehol -YRT-STQ o Ssha0T-
TIETOT SaRT foham 91T 3R HA-gedy RIIT erfedd  (3MS-Uh-UH-TH) AT Hifdeh QM
FAS AT Y fAeANor fRam o) Fg 9 I fR @Ag & IwAR i A A g &




YA I-Ue-T TGH - & AT JR-J8 R afed # iy g5 & T2 Hifoe
AT &S | FHAT 3T &

W-T-T/SE-RT I IR [affest R & Sa-hiedifolcd il FA3TARA dA7 Hlg
3aiRd ST & WY fad-Ta-fAMu-IT 7 (]9/9, Qo/te, ¢ofR0, bo/3o HI/HN)
Iequrcl A AT ax fARAfAd far o gur qawid e & d@dsd |9 gEnT
YATOTh TR H oTell I-T| 30 YhR IR [hU 3T Sig-pledifolcd &l A (deddr
AR gug), T (@-50-v, S-va-a), a9 TfdT (S-UA-0), Rarefasd @R iR
AR gz EIAL), ST-Foigehdl, IR Tedl AR Sa-3mues & faffiesr gdefort
SaRT faReIor fohar aram|

o 3T TIfAd Sa-HlFafsicd #I Th ITd-ald darel 9T # o 150 °C AT W Tehel
TOT ST FfhAT gaRT 6 6 HJCAFOT FAT R 17 AIM IRhel  HJ[Cao0T &d TN
ATSHI-AIoR-BIFAT Uihar @Ry B1F  fhar 71| Se-Xt &1 AT &7 Ja7 Hde
YR S[E-R are ShalfSed & Afgrq oM TaEAT-3MHSAA I BIHA H G&A-
AT W GATT &1 eI bl 3137 | Sg-Fledifoied & BIfAT & ggal |, Ufshar
AEST 1 FEW 30T FA IIed X & fAv g d-ve-v & Fge o 150 °C

i X WA TRT T SEd g W-UeT & WA A gEH-EREeT IR OEd oo
el duT  HfCAROT TAY S UihAT AT ¢81 & YA F1 eI fohar I |
ACURETC, S[E-R1T T AT AR ST I HAE IR AT AT BiF Sa-shieaifoed
& STel-FelgehdT, ITATHT €T 3R SAF-31q8esT egagR W fehar 7|
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