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ABSTRACT

Chapter one is an introduction containing a background includin_g packagin'_g_ industry of Uganda,
actions taken by different countries on light weight polythene bags, how writing and printin'g_ paper
is treated in Uganda , advantages of handmade paper, brief information about heip and jute,
problem statement, main objectives, specific objectives justification .and scope of the study.
Chapter II methods of producing waste paper, existing work showing the effects of different
chemicals used in paper production, properties of hemp and jute. Chapter IIt prescits the materials
that were used, how they were pretreated in preparation for papermaking and the methods to used
in order to achieve the aim of the study. Chapter I'V includes the results and their discussion of the

study.,

Vi{rage




Contents

ACKN OWLEG D‘M ENT......";'._.','_........_.-.....'.'.......'..._'....._...._',...._.......................,.'......,.,‘.'.. :

APPROVAL.......coveemervanns

B 21 ot OO OSSR U SRS

Chapter; BACKGROUND...o.ovccreverrs

1.1 PrODIEIm SEALEIMIBNT civeere i sierre s iieeebasbeinisnias ronsisssas trnssatasssamasssssssnssbisensssrantmessbsvamses

1.2 MBI OBFBOHIVE vt e s errere e ermr e er srsas s snensasbs et saessaa s smsansasanapssat et e bra st s semin et nmsatarntasrerer

1.3 SpeCific ohjectiVeS ... imecrvecereesrerrronns

LA JUSHTICAEION it i i b s i s

1.5 Scope of the StUdY it

Chaptertwo; LITERATURE FeVieW .......ccvveevernenas

2.1 Classical PUIDING tEERNDIORY ..o cvece e csrece s st e sess e vasesra b sse st isstssresearasesrssesrsssrrasssbnsrnsmsrntans
2.2 The fiber Iength Of JULE TIBE, ..c.ueve i cicciriineises e eessiescssives s rrecosnseeresstsessosressartsnserseessessesontoesrssnsmssees

2.3 Paper production from BUSLTIBErS ... irernsios s grensinivasiisss s rsssssssesssnsiasssssssmessresssvissss

2.4 Calendaring; .....ccvveveenne

2.5 HYIDACE OF FOSIN crvnrarurariirsesssoreeoseeiesseresesaersessmsesssodeserssssesmsessn s aseones s esessasseessss st esmomiap s seressesenser s
2.5 History of AlUM-ROSIN SIZE ...ttt stasr e rarsssesessmsressassrrsasasssssesesss s e seas
2.5.2 Chemistry of AJUM=-ROSIN SIZE .c..ciimivraeririere s e et ens s et sona e aeae g srevemses e rernes ssennvees
chapter three; METHODS AND MATERIALS. ...cvicoims v cernrrrersaebe s v veorssrnssssssansssarersassrsnsresasssastsssnssnsasrensis
3.0, ASSUMPLIONS EAKEM...vucuvvueeracesssesessaeassssesasssioniosisssssssasanesssmsssnsesaiosssstressssssssossasossnsessnsstessessesansssessees
3.2 Pracedure for making paper from Waste PAPET ... wemiseerinis i s sesssssrssrsseassassessssessnsns |
‘3.3 Production of 100% Hemp Paper ..o sesics s risssbasssarsisrasssassasosss s ise e tons
3.4 Production of 100% JUEE PAPET i e s s s 00
3.5 Production of blended papers. 1:1 (Waste Paper: JULR) ... ..o iusiieieesess oo eessesseeseesoreeseeseerenarsesnas
3.5 Production of blended papers 1.1 (waste paper: HBmP) i esegioeserssscomsossnsnssassesssssrsssens
3.6 Production of blehded paper 1;1.3 {paper: Hemp fIDErS) ...cccicniieciniscinicciesienescevsieerrensdereereens
3.7 Production of blended paper 1:1.3 {:pa'per: JULE FBEES) 1o raecoveseserserarerssnssssessessessossserasesesss
3.8 Production of blended paper 1:1.6(waste paper to JULE fIBBIS)....c..ccoeermicsrmarsssserrrorsesserssssssens.
3.8 Production of blended paper 1:1.6(waste paper to hemp fIBErs)....ccooccnincininiabisnn e
3.9 Production nf‘blen‘de‘d_paper’ 1:1:1 (waste paper: Hemp:jute) ....oiiiicsinrecraraniers

Chapter four.....oevivaecionn,

Datermination of properties and discussion of resUILS. ....c.vmmiimimme s

Vi|Page

Zz =

© B N N @ oo B e

T R T N T T
S N L T L R L O Y T T =




4.1 Tear index testing (MNMZ/E)o it s ssas s st s sesasrassrar,
24

4.2 Tensile strength testing (Nm/g)...... _ _ :
4.3 GSM Testing (g/mz)

A COBD VAIUE: L.t g e st et s e b e b ene v raee e p e mE e e s e eSS R
w27
e 27
.28

4.5 RESUIL GISTUSSION ¢.vvvvvvereee s inssnsnsseves gsenrasensvs et ssmeasesesrsessevessssessanssnssnsspasasassasssasrssemvareressacs
4.5.1 Tensile strefth. ... i serorsssanie
452 Tear strength
4.4.3 Cobb value: .....ceoue.. et rextreireRientteRner praPeSe s e r e per A eSSBS S et e bt bR fe TRt naeee s een s srsban R arenRes
5.0 Conclusions and recomMMendalionS ... i isersassesssvsssaresvesssaris
5.1 conclusions..,....cvcinnen
REFERENCES «.v1vuuevuvcerasvarsemsiverssrsvisssotnsn s sssiesssss sesse e oo avatsosssnesrh e besbaneserasasassmsseecssssesnionehpassesneansssesssens
APDPBIIN overeenerivrrirrassasinsesere rnarasssseressssassasasesassasnteses pvssens s onems rvas ses s eorssnsetsessesnes s besmans Enenapeass e amaar gt sdeadaes

Vii|Fage

24

25
25

29
3t

" 32
w32
.33
.35




CHAPTER; BACKGROUND

Packaging is a large and complex global industry which meets the needs of other industries
through the provision of packaging materials: and related services. Packaging commionly
entails the processing, manufacturer or assembly of items such as paper, plastic, glass, wood, or

metal: (Rwanda developmient board, 2013)

In Uganda, the packaging industry is in its infancy, with only a handful of manufacturers
producing lightweight plastic bags, PET bottles, and occasionally corrugated boxes. Uganda is
dependent on regional and international suppliers for nearly 100% of its packaging needs.
For Uganda spectfically, demand for packaging has continued unabated along with overall national

consumption (GDP). (Uganda development board, 2013).

Printiitg and writing paper can be recycled to produce packaging paper. The Costa Rica Natural
Paper Company produces 100 percent recycled packaging paper made from 95% post-consumer
paper fibre and 5% banana stalks. College students grow, harvest and process the banana stalks.
The end products include recycled stationery, notepads, journals, cards, boxes, art supplies and.
envelopes, (Michael Pilarski,1999)

In Uganda.over 100 tons of waste paper is generated from examination board (UNEB) per year,
institutions of higher leamning like universities, and national teacher’s collages. Othier sources of
paper news prints approximately 200tons are generated annually, printing press, urban resident
areas, Oscar and picfare industries which 'make books leading to generation of a lot of paper off
cuts, Government and private companies and offices. Paper recycling is quite new in Uganda.

(Personal communications, 2015

In Uganda nearly all waste paper that is generated from institutions of learning; administrative and
business centers is disposed-off for burning. And this duc to lack of adequate storage facilities as.
indicated by workers from different environments, (Atuhaire, 2007), some of the paper is used for
wrapping food stuffs tike chappati, fried ground nuts-and other dry snacks. Most people have a
belief that it is useless and not economically viable. Burning becomes the best solution to the.
useless waste paper henice polluting the environment, The burnin_g of this paper definitely leads’

global warming since it is not controlled. (Atuhaire, 2007)
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