NFUTEYNIYINTTLAUBIA AT 18 W InedessiguasUgy

9 - 10 n3ngAu 2569

o a

ANINAVDINTFANTLANYEBADFUUAVDINTEATHARDUNDAUINAUINYLURA

v 6 n‘l* aa 212 o a fa 12

SUNUT LFUUUN, NUNU FITIUNT LAY JUNT YERIIUN

dngasmaluladitio NszANY WarUIIANMI ANEINEIMIEANS PWIAINTNLININETEY
2n1A3ALLLAEN 1IN TLAZN TN AEINEIAERT PAINTAINTING S

*Thnaphan.s29@gmail.com
unAnga

YJagtutanussydudndudasredunndauldsuanuauladiniuegwaies lnsawiznisimedds
fiaudn@iun (Polybutylene Succinate: PBS) Fulunanadntunmunldiluansiadounszavdmiuussgiou e
WnandRnsduniudn nseawaiou PBS Tnevnluanunsagesaaglanliuni1silenay waluusunuean1sinnig
nsEATwAENNTEUIUNITUYTIY UTTYdueimield naenauussdarivanisidnuienseuiunisluaatiuddl

o ' ~ & o a o v o 8§ v o o vw Ay A= Ao ¢ A
AuvMBegeun Wesandu PBS Bndaduidule vinlinisueneenanduildenn vwideiddiinguszasiiie
AnwauiRvesdulowaznsemuilaainnisslodanseawaiou PBS wWisusununseamuwildlaaieau tagvi
AsAnsanedaiawanty PBS aanainduly felusuidedinisidnantunsinseangdaunns1aii Han1snaaes
NUIINTTANWLAGBU PBS @111500entU PBS aananndulalanianseuiunisinssanada Minuwasl PBS UN9aIun
famfinAvegiuide wasdllohidefimioulaluvinstuduuiunszaunud nseaviimsouainnissleda
nszAETndeu PBS TA1AuuTaLsasionsfs Anuudausiroussiunyg wasanuiumuisdngaindinsyaui

a = a A My A & & df :{' % P o ° v oo A
WIBUIINNISS lvAanseauilildedau PBS vatlanawiodunann PBS Annarsluiianasusnasyinviinfailouans
Fausranuszrinaduleludunauniseuwis uenanidmuindaiiunarlunisinsyatede Annuuduswes
~ v o & au & v o2 a a a oV vy a a
Asgawilkua Lty uideduanddiiiuiiniss loAansemwiadou PBS @1unsavilanlenisinsyanede
aeldnneimangay

o a

Adfey: naafnTanm weddaniaudndiun mssluAanszawadou n1sinszanede audinszay

a o o v a

WinnssunsITegdinudaniezuaznsiauieg19dsdy




NFUTEYNIYINTTLAUBIA AT 18 W InedessiguasUgy

9 - 10 n3ngAu 2569

The influence of repulping on the properties of polybutylene succinate-coated

paper.
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Abstract

Environmentally friendly packaging is currently gaining more attention. Polybutylene succinate
(PBS) is one of the bioplastics typically used as a coating color for paper packaging with an aim to increase
water resistance. PBS-coated paper can usually be degraded by landfilling. However, management of paper
waste from converting processes, overproduced packaging, and post-consumer packaging waste by using
the recycling process is still challenging. Due to adhesion between PBS layer and fibers, separation of PBS
layer from paper is quite difficult. This research aimed to study the properties of fibers and papers recycled
from PBS-coated paper and compared the results with those from the uncoated one. Both papers were
repulped using varying repulping times. It was found that PBS layer can be separated from fibers just by
repulping; however, some PBS remained attached to the pulp. The recycled pulp was then formed into
handsheets for paper testing. The results indicated that the handsheets prepared from recycled PBS-coated
paper provided better tensile strength, burst strength and tear resistance as compared to handsheets made
from recycled uncoated paper. This might be because the small fragments of PBS which remained attached
to the pulp after the repulping process may melt and act as an adhesive during the drying process of
handsheet making. It was also discovered that longer repulping time was beneficial since paper strength
tended to increase. Thus, this research showed that recycling of PBS-coated paper can be done just by

repulping under optimal conditions.
Keywords: Bioplastic, Polybutylene succinate, Coated paper recycling, Repulping, paper properties.
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anzildlunsneaes Reject (%)  Accept (%) Loss (%)
nszavliiiedou nsvanewde 1 $alus - 97.97 2.03
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nszavliiedou nsvanewde 3 dalus - 94.27 5.73
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anzildlunmsneass Fiber length (mm) Fines (%) Fibrillation (%)
nszmwliiindeu nsvanewde 1 dalus 0.661 + 0.008 57.605 + 0.629  1.330 + 0.014
nszauliipdeu nsvanede 2 Falus 0.657 + 0.003 57.750 + 1.612  1.320 + 0.014
nszauliipdeu nsvanede 3 Falus 0.658 + 0.004 57.135 + 0.007  1.335 = 0.035
nsEATmASeU nsranelde 1 9l 0.662 + 0.011 59.185 + 1.775  1.355 + 0.049
nszmwedeu nsvanede 2 $alug 0.657 + 0.005 59.315 + 0.672  1.320 + 0.028
nszmwedeu nsvanede 3 $alug 0.658 + 0.009 59.135 + 1.039  1.370 + 0.042
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AT 3 nsmny e dumaaivesnsyaiuliindeu (Uncoated paper) nszawadiou nszaneide 1 43lu9
(Coated paper, pulped 1 h) nsza1uAdBU NS¥AELEe 2 T2lue (Coated paper, pulped 2 h) nszA1wLATDU

a aa o

nszaeidie 3 9313 (Coated paper, pulped 3 h) nszATwARoU (Coated paper) waz WeaTHfidudnTiun (PBS)
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a

waglaaluduly lnewuuaunisganfuuiimdsyann 3345 cm” Feduiiusiunisdadivesvylansenda (O-H)
waruTINUITENIM 2908 cm™ Feduiusiuiiuse C-H lulassasnaveawaglaa [9] dwmsunseatuviafiou uay
A a0 = 4' ) Y v A ' oA
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3.3 d@uvfvesnszmuimssulfainnisinszatedafaeniazang 9

NATUILHUNTZAT LA S BULALIAIUINAINULILLY (Density) Waznadouant® taun AudIunIu

210 (Air resistance) ALY (Smoothness) lanandiandlunsnan 3

A15197 3 AUNLLUL AMUATUNIUDINTF LATAIUSHUYBILEUNTEA YA aUle

Amzildlunsneaes Density Air resistance Smoothness (s)

(g/cm?) 21714 (s) ATUAZUNTS fugnan
nszavliiedou nsvanewde 1 4alus 0559 = 0.007  4.690 + 0.122  7.19 = 0.30 9.23 + 0.21
nszavliiiadou nsvanewde 2 49l 0565 + 0.007 5590 £ 0.179 820 + 0.15 10.47 + 0.12
nszavliiiedou nszanewde 3 4alus 0567 = 0.005  6.140 + 0.151  8.80 = 0.30 11.51 + 0.55
nszmwadou nsranewie 1 4alus 0569 = 0.005  6.130 £ 0.095  8.66 = 0.10 11.85 + 0.40
nszawadeu nsranewie 2 4alus 0569 = 0.007  7.750 £ 0.196  9.23 = 0.19 12.50 = 0.27
nsEAwARoU nsvneile 3 4ale 0574+ 0003  9.430 + 0383 1039 + 021  13.45 + 0.22

nnamsaaetinandlumsedl 3 nuihnnumnutusenseaeiniedldtiannseauiildindauuay
wasu PBS duunldudiviudloldinanlunisinszaeidonniy waznszanwadeu PBS fuwildulidiaau
mnuuiigeaninszauliiindou dumanuiumuemavesnseaeiieiesldnnnszavitliindounazindeu
PBS infuodadmauiioiuszornailunsinszaiadediviu Tnonsdnszaslipdeuimamugunuennia
Wintuann 4.69 Ju 6.14 3undl waznsdinszaviadouimanudunueiniaiatuen 6.13 {Ju 9.43 Jundl
dmsuranuSsureenszauiinsenldannszauiiliindeunazindou PBS steunzunsiuardudnmatntiu
wu Suwsltudstudeduszernanlunsinszaade wandidiuilasediwodunsenuiindenld dany
wiunaziSounnduinliernieeunsaniuldenndy venanifmuinnsduenszameadeuldaiauseures
nsgasiivienldganinseasliiadoulunnnngnismaaes siidesnaineynia PBS Anndsegluenszaty
oniidutiegavorissgwiadule ildnssasiieudousasidunniudeisudisuiunsyaslindou

Tuduve9n Ul irowsIf (Tensile strength) AMULT L6 DUSINUNZ] (Bursting strength) way
AUAIUULSIEN (Tear resistance) vaenszavinaiouldannisinszaradelduanstiluamd 4 ds and 6
Tnednnrlunsnaaes fe nszmuliiedou nsvatalle 1 49lus (UL nszawliiadou nsvanedle 2 4lus (U2)
nszavliiadeu nszatawde 3 Falus (U3) nszawndeu nszatoidie 1 9919 (C1) nszawiadeu nszatawde 2

P9 (C2) waznsEAIWAfau NS¥aLa 3 Talua (C3)
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Fudamuduseoussia

u1 vz u3 c1 c2 c3

amazililunmaveass

a o < ' P o a A a )
i 4 drdenuudasssansens lnednnzlunisveass As nszawlindau nseandia 1 97lus (U1) nszans
lsdau nszanewds 2 Talae (U2) nseanwlilipdau nszanewds 3 F2lus (U3) nseanwAdayu nseanewds 1 2lud

(C1) nseAEAday NSEANeLEe 2 Tala (C2) waznseAwAday NS¥aneLds 3 Talua (C3)

2043
1.939 1

~

1727
1668 171

§ (kPa.m?/g)

1525

Avilmnuudauseiouseiuns

u1 u2 u3 c1 c2 c3

mazitlilunimaass
=] o A < ' o =~ A oA B o
Al 5 ddanuudussonsidungy lnefinizlunisneaes fe nszaivliindeu nszatede 1 9alus (U1)

nszawldipdou nseaneide 2 Halug (U2) nszawliiedeu nsyaneide 3 4alue (U3) nsemwiaaeu nseanewda 1

Falag (C1) AsEmEAFaU NTeeLda 2 F3lad (C2) warnIeAWAaRU Nseanede 3 Talus (C3)

P a.418

4.065
3.952

. 3710 [
a5

(mN.m?/g)

Avilauiumuusedn

u1 uz us a c2 c

amsillumsmanes

a o v a a & A a' ) '
AN 6 driianudumiussadn lnelinnglunsveass As nseanvliledeu nszaeds 1 $2lue (UL nseanwly
WAHBU N¥AeLEe 2 Falug (U2) nseanulidiau nszaneide 3 $1lud (U3) nsea1wmiiny nseanelds 1 92lug (C1)

ASEATAFDU NTTANBLED 2 T4 (C2) LagnIEAWARDU NS¥anaLda 3 T2lud (C3)

a o o v a

WinnssunsITegdinudaniezuaznsiauieg19dsdy



NFUTEYNIYINTTLAUBIA AT 18 W InedessiguasUgy

9 - 10 n3ngAu 2569

NAMT 4 59 2Tl 6 FeuanamanITaaeUaNTRITINaTeINITATY WU SreznaTunsRnsEaede
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Spectroscopy) fananslums1eil 4 FanuirUsinaseadey (Ca) Suwwilduanaudlomusseznalunsinsyans
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cl Ca Ti
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A1519% 5 5p8arNSNNYDIRUUATNAVDILHUNTEAY
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WUy TAPPI (wisihiigaumgiivied) 4.64 5.15 0.31
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