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The production of recycle corrugated paper
from used corrugated container
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Abstract

The objective of this research project was to develop a condition and suitable mixing ratios between 2 widely used corrugated
containers, which were American Old Corrugated Container (AOCC) and Local Old Corrugated Container (LOCQC), in order to produce usable
recycle paper. This studied was found that the pulp from AOCC contained higher ratio of long-fiber pulp than from LOCC and this ratio
was also close to that of Unbleached Softwood Kraft Pulp (UBKP), which was a virgin pulp. At the same degree of refining, AOCC pulp
provides the physical properties including tensile index tear index and ringcrush higher than LOCC pulp. The recycle paper produced from
the mixture of AOCC and LOCC, where the ratio of AOCC to LOCC was greater than 50% had physical properties including tensile index
over 21.0 kN.m/kg tear index over 10.2 Nm?kg and ringcrush over 115 N. Therefore, it was possible to use a mixture of LOCC and AOCC
to produce usable recycle paper, complied with the Thai Industrial Standard for corrugated paper which the industries could use the result

to further develop into an industrial scale to reduce the use of virgin pulp and production cost in the future.
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1. unun (Introduction)

Hagtumsdianiglunasnsdsesnaudnvesszmeadtlaty vhls
anusdusoddnisuzussyilundosnszmunniu mssdandesnseany
Fufsdumulue Fanmandnndesnszavainiousayiiiesesadien
szdanaliigaudeninensumma noliiAnveznszany Wuafiunieds
wande uenntuasguaanifsvesantuduandeneSmdnauli
megaamnssdetaznszmuihnszawmiiumslinuudasdndun
szovlmignade Tnoionsyauiinanannszmuirumsldouudaion
Wordewilmiviedesluda Fuwuiumeunsdaunnsatulumusnuoe
Tsanuvdovianseaiiliiduingdvlunmandn Tasvluiagiulunsnde
WWorlswinlmindseenléidy 4 nguvdn Ae ndesnszatugnyin nszany
vifadefint nszmwdiney uaznseawdu danszmuusazUseanazdl
autuazesdusznouiiunniatusenly wu dnduveadule woralinans
st Tunuideues Chen wazanie (2016) wuth Sruauadslunsiluda
finasionnuenvendiulonazvilinnuuiuswensznudewilvlanas
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Anwlag Biricik uay Atik (2012)
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mundoufionaununslidouians Jaldinemeuunimasedlnetinges
nIszAEIAERsTiinAe American Old Corrugated Container (AOCC) Fudu
\iwnIEA¥naeIgnynii1dd1Ineluiniuay Local Old Corrugated
Container (LOCC) Fadumunszaunassgnyjniiaeluuszmaldgnldoeng
wwiviane uduingAvlumandanseaundssaindedeuilu Tneduan
nsnsaindndiunimenvenduls sandunadesnsinsuaie wa
yadeuAmALTRfuMTIBEende uarauudusadnaresnvay
Gouyilmidld
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GewilmilFereseunqu dedunguiidumantennuideiiaziivsslen
dmulsanundanszaneynusziananidedswihl wazaunseiiluses
anUsul RN wva AR uaildsely

2. 35M1s39¢ (Experimental)
2.1 MsAsENingau
ogAvAe naswnszawgninaeslszian@e American Old
Corrugated Container (AOCC) uag Local Old Corrugated Container
(LOCO) ifumseyszinngnannsenvaswilulssnelnedminauys
%ﬂﬂéaanizmﬂ@mjmdﬂﬁnﬁmﬂizmwﬁwuquaemax 2 Alan3u um
ihlugtifuna 24 Falus hnszanviintudausezsialunszanedanies
nszaaderudidugs (Hydra Pulper) vmsusniBesneeies Flat Screen
ninuidedaleswedauts asreseuautusuldidousazuiai
Autudosaz 80
2.2 nMsAneIAINgvREUlY
dudennde 2.1 infnwanuenvendulevendennndeusiay
Uizmm‘lmzﬂ%ﬁ%‘mmgmﬁuaa Tappi T 233 cm-15 Fiber length of pulp by

classification nenifounazaiiansyaresaei3es Tappi Standard Disintegrator
uazriniuBousiaviiadiades Fiber Classifier ﬂ%’ummﬁ’uﬁmaxmuaué’mw
nslnaveninfonuiitmusluinassauasu 5 wifl wiiislisn 10 ni
\Fusheghadefifauuszinsavedseg Fahminideilaluusias Fraction th
Tudnuiufesazveniwminideduiu uaruvafionnusiay Fraction lufn
vnavendulesiendegansse

2.3 nsfnwmanisuaibe
23.1 tideande 2.1 indnwinisuade TnstiBeusazusznm
n52918MELASes Tappi Standard Disintegrator LaSaudaniluuadieinies
PFl-mill ﬁixﬁ’UﬂﬁU(ﬂ 0, 2000, 4000 Lag 6000 s8U
2.3.2 videftunusazssfumemsginiiveade (freeness) deois
UINTFIUVDS TAPPI T 227 om-04 Freeness Of Pulp
2.3.3 tilefiunusiazszauvhuiumageuuuin 120 n3usems1auns
AETBUINIFIU TAPPI T 205 Handsheet forming
2.3.4 Yununageun s lunadevautimenenw sseluil
- 5mﬁnmm5§m (Basis weight) 913 Tappi T 410 om-08
- AURUN (Thickness) a3 Tappi T 411 om-10
- ANUATULSIAN (Tensile strength) M Tappi T 404 cm-92
- AMUATULSIANVIA (Tear strength) M Tappi T 414 om-12
- ANUATULTIIIU (Ringcush) M1 1SO 12192:2011

2.4 NSANYINIBATIEIUAISHEN 581919 AOCC AU LOCC Awisnga
2.4.1 14L8931n00 2.1 NAUMUENSIEUALARSIUAITIN 1

M19°97 1 uanIsRTIEIUNIIHELEDIIN AOCC Wag LOCC ludn1izsng

dnnaznsuaube
annazii Sasdaunsuan | wwiineuwds | dwilheuuiade
nghv iiieann AOCC, 370 LOCC, n3u
Waan Aocc: nsu
wlaann Locc
1 100: 0 30 0
2 75:25 225 7.5
3 50: 50 15 15
q 25:75 7.5 225
5 0:100 0 30

e IHdeilinunsuailienddemuani1izvedssau

2.4.2 thidefiusaranngiuiunaaeuting 120 n3uAen1T NS
AeIBUNTFIU TAPPI T 205 Handsheet forming

2.4.3 thusunageuimuslunageuaudimenenm dedellil
- ﬁmiﬂmmjgwu (Basis weight) 9% Tappi T 410 om-08
- AU (Thickness) @y Tappi T 411 om-10
- ANUFIULTIRY (Tensile strength) My Tappi T 404 cm-92
- AMUATULTIANUA (Tear strength) 1y Tappi T 414 om-12
- AUAIULTIIUIL (Ringcush) a1 1SO 12192:2011

3. waua:391snU (Results and Discussion)

3.1 MmsAnwanuevendulevesdousdazusuan
HASATIEILYBIUARE fraction IANIULAYLNSILUBS 48, 100 way 150
AnlutesarvesimindeSudunansimnsed 2 nuinderenssuandiy
TnajArsuunszunss No. 48 (§eeaz 60 - 70)
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A15197 2 uanssnIdInvetusiay  fraction NANsUUAzLNTIUES 48 100 <IN 4 uanwmanTTuABeseauTRnNeanveuanINndasgnYinii

wag 150 Anvdusevazvaaimindeosuiu

AOCC way LOCC

Usznnngag AOCC Locc
Fraction fid19UUAZUATY adedi 1 aded 2 aded 1 aded 2
No. 48 71.4 727 62.8 61.5
No.48/100 6.2 6.2 12.7 14.5
No.100/150 5.0 5.0 6.0 6.3
Fine loss (No.150) 17.4 16.1 18.5 17.7

AnugvesdulevoudowiarsEnNLAnINININTINN 3 wargun 1 lnedl
massuifisuaniulie UBKP (Unbleached Softwood Kraft Pulp) Failu
\Houiand

AN 3 UARININTENETRIMMEIEUlevauBRINNRIgNINLA1 AOCC,
LOCC ua¥ \ou3ans UBKP

¥invas dasanuenndule, Hadwns
e
0.36- 1.12- 1.89- 2.58- 3.35- 4.12- 4.89- 5.66-
1.11 1.88 2.57 3.34 4.11 4.88 5.65 6.42
fouay

AOCC 16.6 23.2 17.3 18.7 15.5 58 1.8 1.1

LOCC 325 27.5 15.2 13.2 6.8 2.2 1.9 0.7

UBKP 7.2 18.4 27.9 12.5 16.5 8.2 6.1 3.2

e
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Uiavs diofiumuudeusiitunsenwdeuinlmild
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A wa a ' '
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Fruausaulunis 0 2000 4000 6000
um, 58U PFI
Uszinnvaae AOCC | LocC | Aocc | Locc | Aocc | Locc | aocc | Locc
msszunei, 450 | 420 | 400 | 370 | 355 | 300 | 250 | 200
ml CSF
futinnudu 226 | 184 | 484 | 404 | 613 | 532 | 653 | 586
w599, kN.m/kg
fafauduuss | 120 | 104 | 137 | 115 | 150 | 103 | 135 | 9.2
@nv1a, N.m2/kg
AMUATULSINA 113 80 147 | 101 | 159 | 117 | 177 | 125
ANY, N
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draar s rme, T ey

sUTl 2 wamsArnsssusiweadendesnszatugniiniin AOCC way LOCC
fisvsunsuaseg
U 2 wamsliiiuinfisuauseunsuniiintu Amsszuetes
\Hlo LOCC amasannminie AOCC ifiesnniBio LOCC fidnduduloduannnt
Wilinsuadaldululdiendn ledsilomaunninuasiinumyoyme
snadnldnnnidnglutarnamsszush sldsmsssushasame
ndile AOCC

Anlinmadnuses ey, kKM.mdkg
't

¥

dnwrgumTuR, Tou PR
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JUN 3 wansAdvlianudiuussisasusunaaauainids AOCC uay
LOCC 75zaun5Uneigeg

a

U7 3 uaneliiiud dewfiuseunsuaunniu wuliurausi

wsaRaindy Wasandulafianisuanuuns rglannuilunsaiusinuy
paudulofiuty wagasdanuiulshevaHunagauangs AOCC Ly
Fugendnge LOCC iesnilia AOCC ddnduiduleandgs nsunadeliiu
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munnuuaiadulnuia wilivhareanuemveaduls seainide LOCC 3.3 Anwmnansidiunskausznitenaasgnyniin AOCC uag LOCC
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B .
3 s g ansdrunIsNEY, Sauaz
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&
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100:0 75:25 50:50 25:75 0:100
v o %
fadaanudiiu
= 22.6 219 21.0 19.5 18.4
2000 &000 £000 w3904, kN.m/kg
FUIMARUTTOR, T PR o o o
fdaanuiiu
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i o 9 . o LL3I2NVIA 10.7 10.6 10.2 9.8 9.6
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o = . < I Se 23
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il I h——s
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v 15
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JUT 7 wandliiud dednsndiuvende AOCC anasazyinlvien
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4. asU (Conclusion)

4.1 8o AOCC fidndudulosniunnninge LOCC uavdndrudulosn
Indidestuibo UBKP Saudubousans fduisanunsaldide AoCC oy
aruudausslitunssadouriill ununnsléiBeusansld

4.2 waannsuaLdeiisedusngg azilfenszdunissruisihanas
iesnnnisunsgilidulefanisuanuaus isituilumsanusiuuudu
warusdazueninifadueynasuiadn Frfufiszdumsuaifiesuiusey
Wity Amsszuieveade LOCC aranawnnninde AOCC esmnife
LocC fdndruduledunnndy vliuadeldiendn dulededlenmaunntin
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uwlauswiensinen uarAnuduLIINAINLTeIKLUAdaUTildaniEe
AOCC uay LOCC fluuslthniinfumuientu wiuwsiunageuanide Aocc &
Agsniusiunaaeuiildainide LOCC Aszfunisuniewiniu lesannide
AOCC fndrudulogninnnd desunsundedisssuvhiudulefidans
uanuaus SagliAnnsauiaiussniadulenity uazdmmuemvesdule
T Fedheiuarnuudussdyifuudunaaeulduinndt Tuvued LOCC du
Ingpdudulodu msunrlndulouwnnuaus wiasdansdadileluvae
deau Aanuudusivesuiunaaeuissininde AOCC

4.3 fauthnsuaidesstielinuauRsuanundussgeduion udly
Tssnuguanndesanideriowiluiil 1Hi8efldiunsuaiodumsanunu
godlsau fafumnmsinuilugiuinui aunserdanszmudoiouiilml
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anuniA1 AOCC uag LOCC agsipaildnsnadiureanszaunaasgniininn AOCC
wnnir¥osas 50 Sl agldnsEauiiiiusnsgunseathgninas wen.
321-2530 filssnldegdaimuainasilimeusuusanemusnudmsy
nssmiithiwiinumsgiu 125 niudenisnamns fedlitdosndt 95 Sadu Tng
KaN1IVIAGEY WU E1RTduNaNEe AOCC: LOCC fifila AOCC wnnindes
az 50 ulU avfidAnuduussnmamuinand 115 N dauanuuduse
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FunsusRaaziuLssanuin iimstvualuinesgiuves wen. dwsu
nszawigniln esannnszanigniin Tvihasunsenansdalailiuusads
vieussdnualaenss Insramsnaaes nui ddnsidrumando AOCC: LOCC
fifo AOCC wnminderay 50 Fuly aedidviauduusaiannnd 20
kNem/kg waeAvtinnuiulsadnununnndy 10 Nem2/kg Nau3densaunqy
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Wannsegeaiienandundnsnsinsyanwriadugdely
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