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A B S I R A C T

A pHpciless sociciy is u dicum conic Hue PiipcM an cs.sciUial lesourcc bui a paradoxical material 
-IS not considered enviroiiincni triendiN and increase in use has contributed to global deforestation, 
conlaminalion ol watei. soil and air A ll activity economic or human cun come to a halt i f  this 
resource become absent tn the world. World consumption o l paper has gone up 400 per cent in the 
last forty years for which nearly four b illion  trees or 35 per cent o f  (he total trees cut around the 
world liave been used by paper industries in all the continents I he most efficient way to conserve 
any resource is to recover the resources out o f wiisie' Paper recycling refers to converting waste 
paper back into usable paper products India being an agrarian economy, agio wastes (wasted 
resources') also mount high and contribute then mile to .spoil the environment. An attempt was 
made through a micro level nUkK to u iili/c  bolh these wasted resources to produce paper -  a 
recovered resource , which w ill beiiefil txHh the societv and environment. Value addition o f  such 
recovered resource' was also tried. I his article delineates the procedure adopted and salient 

findings o f the study ( o/)i lii^hi. U( R. 2011. .Academic .lotinials. AH nyhl.s reserved.

INTRODUCTION

"The I'diih has enough resources lo meet the needs o f  people 
hill will never have enough lo serve iheir greed "

- Mahalma Gandhi
Among Ihc economic indiciilors o f the country paper assumes 
great importance. Mtin has Ibittid tiiatiy uses for pai'wr in the 
fortn o f p;i[x;r board wliieli has a tnyriad o f secondary uses like 
wnippiiig. packttgitig, toweling, insulatioti and photogrtipliy'
I he atnotinl ofptiper thtit passes throitgh one's hands caeh day 
is ma.ssive. let alotie the atnount o f paper that is daily thrown 
away. Paper is a hit like oxygcti - it's all tiroitnd but almost 
tiobody notices. I’ ii|x'i is a substiince composed o f hbres 
mleiiaeed itito it compact web. which ciiii then be maeertiled 
into pulp, tiried ;md pressed. ;t qitality that quiintitles paper 
well lor recyclittg' I'or every one lotme o f m ill made paper 
approxiinately .'500 trees iire cut for one tomie o f paixtr botird. 
2..̂  to .! tootles o f ilry forest htiscd materials tiro reiiuired I he 
consumption is e.\|X'eted to grow by an additional 6-8% 
iiiitiualK ' riiis siisttiinetl demand, especially o f the advanced 
euutitries has resulted in conlimied denudation ol' I'orcsts 
causing severe environmeiual imbtilanccs. ihc digital era. 
imich contrary to the scientists’ being o f a paperle.ss .society 
accounts rather I'or I 5,'i billion sheets o f paper u.sed per year 
worldw^do^ India loo is in the race: the need for paper is 
e.xpecled to rise lo d Kg per person per year.

^Corresponiling m illii ir :  gayalliri_dn(wS'/'\'iili(Hi.co in

With an increasing popuhiiion and increasing u.se o f paper, the 
only true environmentally sotmd alternative is rcduclion in 
consnmpiion ol'pa|X'r by ail . And what is the most feasible 
alternative'' Recovery and reuse o f a large proportion o f the 
waste material produced by modern society is a silverline; as 
the ability to turn refuse into ;i resource presents a key 
opportunity for growth. Alternatively it is no longer enough to 
manage a wa,ste and minimize the environmental impact o f its 
treatment. As Vaish (200X) said waste must lx  used a.s a 
resource. I hc most cftlcient vs ay lo conserve resources is to 
use goods I'or longer periovis o f time or lo reuse them alter 
they have served Iheii original lunclions'' thus paving way for 
fccovering the lost rcsouiee'. Bulk pa|xr making is a huge 
industry consuming wliole forests o f trees every year, .so 
making old paper products new again is iniporiani^. For this, it 
is necessary lo 'recover the resource' out o f the wa.ste. Paper 
reevcling is the process o f converting wa.sle paper (po.st- 
eonsumer) or scrap paper (pre-consumer) into a usable 
product. Rcsourecs emndi would become a serious problem 
unless resources arc also generated from wa.ste materials. 
I herc-rore, it is time that human Ix lic 'f start believing in the 
following adage and act accordingly to reduce waste, but 
'recover the resources in waste’ , lx  it paper or agro waste. 

li'asie is a wealih poienlial 
H 'asle is a ihreol lo environmeni and life 

II asle i.s a nuisance lo Ihe society, hut 
I I asie is also a challenge to meei.

With this hackdrop an attempt was made through a micro level 
study lo utilize bolh these wasted resources to produce paper -
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a 'recovered resource', w liic li w ill bcnelil both Ihc society tmd 
ciivironmeni

MATERIALS AND METHODS

Recovery ol the enibcddcti resource is the need ol Ihc hour. 
Channeli/ing eiideiivors to satisl's' this component shouki be 
Ihe priinarv objective o l’ all research proieels. Post consumer 
puircr is a major waste disposed o il' into the solid waste 
stream. It is both an environment hazard as well as a wasted 
resource. I'o tackle both the problems and to use the wasted 
resource, making handmade ptiper as a cottage industry may 
sound is the only a plausible .solution. Such an attempt was 
made. The details are given below.

Mini project on paper niokinp: An attempt was made to 
produce paper by pulping post eonsumcr paper in the 
laboratory premises. The .study was carried out in the 
Rcsotirce Management laboiiitory o f Avinashilingani 
University for Women, Coiinbiitore. Using the two methods - 
manual ;ind mechaniciil - dilVerent types o f post consinner 
wastes thtit could be pulped. Ihe paper to pulp ratio, quantum 
orrceychible waste and recoverable resource, suitability o fthc 
same for making eonsumcr utility products and the like were 
analyzed. Ihe machinery used for mtiking recycled ptiper was 
a nieehiinical pilot paper plant comprising o f Ihc vaiious 
component machines.

Recourse recovery for post consumer paper: li.Nperimental 
studies involving other post consumer pa[x;r wastes like photo 
copy sheets (paper), brown sheet, card board bo,\, li.ssue paper, 
news pa|vr. mtiga/ine paper, scrap (printing press waste) and 
coloured paper were also tried m the convenliontil method. 
Combining agio wastes like banana waste for their paper 
yielding potentials were also attempted, (duality enhancement 
and embellishment ol recycled pti|iei using different additives 
was also carried out. So waste paper aiul banana waste (rich 
sources o f filxM) were combined for making pairer. Lalxiratory 
Irials have shown that these wastes can yield unbleached pul|i- 
the material needed for making paper

I (line Aciclilion o f  Rost Consum er Paper, value addition' ol 
any waste being the catch phrase in Ihe recent years. Ihe 
c.xercise on incorporating value to recycled papei' was stream 
lined on the Ibllowing lines

Products o f  Commercial V alue: Value addition was tried on 
pa|K'i and paper products recoveretl from all kinds o f fibre 
wastes, |xisl consumer pa|X‘ r wastes and pulp, l easibilily o f 
these recycled wastes for recovery into consumables was thus 
determined, l o this effect, consumer utilities, stationery items 
and articles for hoii.sehold decor were made.

Products of Industrial Value -  Paper Crete: Incorporation o f 
post consumer paper waste ;is pulp lo Ihe com|)onents o f the 
hollow blocks in (.lificreni permutation combinations was 
attempted. I he product oblainerl using different blends was 
also tested for strength.

S A U E N I  l IM f l N C S

Ihe findings ofthc action oriented mini prqicct are presented 
under Ihe following headings.

I. I'easibilil\ for Resource Recoverv

2 Recycling lo Recover the Resource -  Paper
.T Recycling other Agro Fibres to Mtike Paper
4. Satisfaction o f I’aper - Specific Characteristics
5. Value Addition o f Recycled Paper

1. I•ca.sihility for Resource Recovery

Attempts at reducing paper waste and other agro wastes by 
recovering their latent wealth was ventured by carrying out 
experinicni adopting conventional and mechanical methods 
(paper plant). I he salient llndings are:

Repulping

Repulping o f post consumer waste (paper waste) alone was 
done adopting two different techniques is presented under 
I able I . fhe study revealctl that the pulp obtained from use o f 
post consumer paper and other wastes in different 
combinations [.iroved very functional and fruitful, as the pulp 
gencraled was quite considerable in both the methods. It also 
iiiatle clear that the recyclable component in all the types o f 
paper waste tried was considerably a good yield.

2. Recycling lo Recover the Rc.soiircc - Paper

Recycling o f waste is the conversion o f waste into reusable 
lorms. such that Ihe waste is no longer a waste, but a resource 
used lor optimum productivity” . With this viewpoint the pulp 
obtained was recycled lo produce paper again. Table 2 gives 
details on the quantum o f recycled paper realized tuid the 
physical details o f the paper realized through recycling. 
Sltitlics have proved that alinosi 80 per cent o f the paper 
component can be recovered from post consumer paper in the 
process o f repulping. though recovered paper contains some 
fibers which have hecome lix i small to be recycled into paper. 
Hie luesenl study has also proved the same. Recovery o f 
paper w as w ithin the r;inge o l’ 74 8.T5 per cent from different
types of post consumer paper, proving recovery is a feasible 
endeavour. As cardboard boxes, tissue paper, magazine paper, 
news paper and coloured pu[x;r available in the market are 
already made o f recycled paper Ihe yield from them was found 
lo be comparatively low. An earnest effort from all quarters o f 
Ihc society would pave way for fruitfully recovering paper 
waste into ii.seful paper. pa[X'r boards ;uid products for local 
consumer use and as an employirienl generation sector, and an 
environmental protection venture. In the conventional method 
o f recycling paper alone, variation in the shape, thickness and 
ainoiiiit o f pa|xr used was introduced and it w <ls found that 
under domestic conditions (handmade paper) itself it was 
possible lo produce paper o f varying shapes, dimensions, 
weight atid thickness, fhe study also brought to light that 
variation could lx  introduced in the weight o f the paper based 
on the raw material used for recycling. Ba.sed on the weight o f 
Ihe p;i|)er produced the numher o f paper obtained differed. In 
the mechanical melhiHl, paper was produced to satisfy for 
standard paper dimensions. This analysis proved that, it is 
possible for small entrepreneurs to produce paper and boards, 
i f  at all. one could marshal resources for establishing the 
enterprise which can definitely prove a profitable means of 
earning money.

3. Recycling other .Agro Fibres lo Make Paper

I here are .some plants that can serve the pulp function whose 
yield is far higher than that o fthc tree, and who.se growth



1 iihU*: 1. (^iKjntum of Post ( .onsinm*i- VV nstc I soil iiiul Pul|) ()l)l;iim*(l
Teclmolojiv Adopled Waste Chosen ()uantuni o f Waste Used (in gms) Wnier Used (in mil1 Pulp Obtaitied (in gms)
Convcnlioniil M cHukI Note book papei 50 900 1000

l^hoio copy sheet 50 700 950
Card bojiKi box 50 750 950
Sci ap papen 50 800 950
Tissue papet 50 850 950
Blown sheet 50 700 900
Coloured paper 50 850 900
Magazine paper 50 750 850
News paper 50 700 800

Mcclianiciil MclIuxI i'osi constiniei 10 Kgs !-10 litres 1 70 Kgs
(Paper Plant) papei

l al)k‘ 2. l)L‘ lails ami Quatkmn of Keeycicd Keali/.ed

Technology adopted and 
Waste Used

Quantity o f 
Recovered 
Waste (in

Nmnhei o f Shape of the PatKi
Paper Produced and
Prodneed Total Numl>ei <ecyclc(

, Dimensions Weight of 
1 hickness , n i» i j ot ilic Paper Recycled 
ol Paj)oi , , ' „  ,/  ((.hamelei in Papei (m 
(mm) .

Per cent of 
Recovery

gms) Paper inin) gms)
(  onventionai MctlKxi

Note lxK>k paper 50 8 Ciicle 1 5 gni 39 1 (J 4! 73 8.5.5
Pliolo copy sheet so 7 7 gin 37 19 4! 5 85
( arc! board l)o\ SO 8 6 gm 30 19 41.5 85
Brown sheet 50 5 l(i gm 29 19 40 80
1 issue papei 50 7 9 (;m 20 19 39.5 79
News papet 50 5 6 gill 3 5 19 58 5 77
Magoiine papei 50 8 11 gill 25 19 38 76
Scrap papet 50 6 1 5 gin 35 19 37 74
(.‘oloured paper 

Mechanical M cIIiik I
50 7 8 gill 40 19 37 74

Writing Sheets 10 Kgs 75 Rectangle 2‘)0gm 1 25 50X60 8 Ikgs 81
:UI (55) 70 gill 65 25X20

1 able 3. Details on Othe V Inhivs Used in llam imade PuperM aking

Perimiiatton coinbinalions of Quantum used Water used Ptiip obtained Nitmbei of paper Weight o f recvcled Per cent o f
waste used (iims) (in m i) (in gins) produced paper (gn^s) recovery
Cxmveiitional Method
Piipei + Bagasse 50 -MO xoo 1000 8 45 9 76,5
Paix:r ' Cotton 50 ^10 750 950 8 45 6 76
Pa|x:i ‘ Con waste 50 ■ 10 800 950 7 4 5 1 75 5
Ihipei ■ lute waste 50 -* 10 :>0() 900 7 M 1 73 5
Paper ‘ Kags 50 - 10 750 900 7 43,2 72
Paper • Sawilust 50 MO 700 850 (i 43 2 72
Paper +Banana stem 50 + t0 700 850 () 42 70
Papei • Jute ' Rags 50 - 5 •5 750 8()() 5 40 8 68
Paper  ̂ .Uile ‘ Banana 50 ' 5 ' 5 650 750 5 39 0 66
Banana alone 
Mecliatiical Method

60 600 700 5 37.2 62

Paper ' Banana 10t-2‘/ : iKgs 100 lures 130 Kgs 170 9.62 Kgs 77

1 able 4. Ihoperties of Handmade Pii|>er

Ihoperiics Considered
Waste Used Tcchnuiues Type o f Recycled 1 ype of Papet ( jSIV1 l-onnation At>sorbency Opacity

Adopted paper (sizing)
Post Consumer Conventional Writing Sheets Circulai 7t) Wcl 1 I6i ined 1 6 cm in 4 sec Opaque
[)apei Method Rectangle 80 Thin spots 1 3 cm m 3 sec Opaque

Photo copy sheet (Circular 78 Well tbrmed 2 cm 1 n 23 sec Opaque
C, ard board box (. ircular 150 Welt tunned 1.1 cm in 5 sec Opaque
Bmwn slicel Circular 100 Welt Ibrmed 0 7 cm in 2  sec Opaque
1 issue papei Circular 135 ( hick spot s 0 8 cm 1 1 1  1 sec Opaque
News pafX'i (.’irculai 56 Well funned 1 8 cm m 2 sec Opaque
Magazine |.)a|)ci Circular 75 riiick s|,)oiN 1 1 cm 1 1 1  I) see Opaque
Scrap paper ('ircular 90 Well Ibrmed 0,5 cm 1 1 1  6 sec Opaque
C oloured |)apci Circulai 83 1 luck spots 1.2 cm Ml 6 sec Opaque

Paper Imni oihei Paper • 13agassc (.irciilai 9/| t hick s|xils 0 9cm m 4 sec Opaque
fibies Pa|xn ' (.‘oHon C.'iicnlai 78 t hick spots 2 cm III 6 sec Opaque

Paper ' Con waste Circular !2() Well fomied 2 I cm in 4 sec Opaque
Pa}X:i ' Jute waste C ircular 100 Well formed 2 2 cm III 2 sec Opaque
Paper ' Rags Circular 89 rinck spots 1 0 cm in 2 see Opaque
Papa • Sav̂  diisi Circular 63 Well foimcd 0 8 cm m 1 sec Opaque
Papet ' Banana C irciilai 97 fhick s|)ois 2 1 cm m3 sec Opaque
Paper ^Juie • Rags Circulai 87 rinck spots 2.'l cm in 5 see Opaque
Papei ■ Jiitc • Banana C ircular 78 1 hick spots 0.8 cm m 3sec Opaque
Banana Circulai 8(> Well formed 2 3 cm m 4 sec Opaque

Mechanical Pa))cr ' Banana Rectangle 150 rilick spots 1,0 cm in 2 sec Opaque
Mel lux! Post consnmci' ()apci Chart 1 50 Well tbnncd 0.9 cm 1 1 1  3 sec Opaque

I^ipci 90 Thin spots 1 cm in 3 sec Opamie



5. Details un P a p e r ! ivte Hollow hloeks
S Nu Oiianuini ol'piipcr |)ul|> 

used (Kins)
Size o f blocks 

l*b  (cm)
Tluckness

(cm)
Wciglil

(kg)
l.oilcl
(kn)

Sin lacc aren 
(cm ')

Compressive strcnjitli 
( kn/cm ')

Percent 
increase (%)

i OriKiHul siiinple 
(wiilumi paper pulp)

.■̂8’ U 14 IS 6.> 53? 0 12218

•> 38*14 14 19 87 532 0.16353 23.2
\ .s o t) 38*14 M 19 5 116 53.7 0.21804 5 43 9
1̂ 7.50 38* N 14 20 5 150 532 0 281954 56,5

range is probably much wider. Also considering dial ihc 
produci IS crealcd iVom a secondary crop it is a double win 
situation 111 that il is using Ihc wtiste produci I'roni one industry 
(which is cither diseaitled or burned) to produce product for 
another. Having come to know that the e.xtcnt orbiomtiss lel't 
into the waste stream and the knowledge that, they can be 
successriill\ pul[ied molivated this venture. Table 3 gives 
details on oilier fibres used in dill'creni permiitalioii 
combination with paper waste Tor making paper. .As agio 
waste cannot be used to produce paixr. they were added only 
as additives to ptiper vva.ste to produce patter. The e.xperiments 
done provetl that it is possible to make paper with cooked 
banana stem without adding paper, but is not possible with 
other wastes. So oilier wtisies like cotton, bagasse, coir wteste. 
saw tiusi, rags aiul jule waste were mixed wilh p<i|ier in 
ilitTerenl |ierniulatioii combinations. As iinotlier option banana 
stem was soaked in NAOH overnight to soften the stem Uber. 
This ilid 1101 necessitate cooking the banana stem before 
grinding. The ex|tcrimcnts proved that w ithoiil using fniancial 
commilnieni handmade paper can be successfully produced in 
domestic conditions too,

1 Siitisfaelion of Paper - Specific ( haracteristics

In the higher order ol t|uality assessmenl. p;i|X’r has to qualily 
for certain chariicteri.stics as per set norms. The deltiils o f the 
status of the handmade paper produced under experimental 
study are pre.sented under Table 4. Hie tests conducted proveil 
that Ihe paper made by Ixitli the lechnic|tics were o f good 
tpiality. The ivrsonnel from the testing center adjudged that 
the pa|Tcrs were fool proof and could be used like any other 
mill made paper

5. Value .Vdililion of Recycled I’ aper

Recycled paper or pulp from any source can be pul to any use 
as virgin paper or paper from mills. To motivate production 
among public and to enhance its use and sale, such handmade 
paper or pulp has to be converted inlo value added protlucls. 
The efforls to enhance Ihe recovered pa|ier for conniiercial as 
well as mdiislrial uses were:

a) ( haiigc ill l’ liy.sical .Appearance of the I’ aper

As the paper made by recycling was not much appealing, 
additives (cco friendly) were incor|)oraled m the pulp. In Ihc 
conventional method, turmeric powder, cinnamon, starch, 
glycerni, pomegr:inale (riiKl. cooked and mashed), tea dust (as 
brew), ground henna, ground red hibiscus (single petal), 
myrobalan and ground beetroot were used. Tor textural effecls 
other agio wastes in different permulation combinations were 
added.

b) C onversion in lo ('o iisum or Goods

Consumers are on the lookout for materials which are novel 
;ind which can satisfy their multiple needs. The investigator

was able to utili/.e il for making many products which can be 
of use ill inslilulions, households, recreational items, 
decorational pieces and educatiomil purposes mid the like. It is 
concluded lhal the paper made by both techniques lend 
themselves for folding, tearing, writing etc, that is, to all 
stresses to which any paper would be subjected to. Hence, it is 
recommended lhal handmade paper surely can be attempted 
by anybody, be it as a domestic venture, cottage industry or a 
smtill scale unil.

c) I’ riid iietion of I’ aper Crete Hollow Block (Industria l use)

Hollow blocks are made, using the components o f cement, 
rock dust and ja lli (small stone). Addition o f paper pulp with 
the same components o f the blocks were tried and tested 
( Table .s). The sludy revealed that the addition o f post 
consumer paper pulp w ith the components o f the hollow block 
effectively helped to iiicrea.se the weight, load, surface area 
and compressive strength o f the hollow block. 'Hie study thus 
proved recycled paper pulp to lx‘ feasible for both commercial 
and indiisirial u.ses like paper and hollow block making. It can 
lie an entrepreneurial avetiiie for men folk too in a 
siiburbaii/rural setting as the.se hollow blocks making units are 
generally located (here.

t  oiH'lusion

Txonomics is concerned wilh looking at the cost and benefits 
o f How o f a resource from Ihe natural environment to its (Inal 
dis|X)sal. In its classical form, it suggests that unless at every 
stage in the process the bcnelils exceed the cost and therefore 
somebotly makes a prolil. Ihe resource will not l)e developed. 
A resource then becomes 111100011011110'. By resorting to 
making recycled pa|ier at user-centric regions and recovering 
the wiisted resources, these goals can be achieved easily and 
make resource use really 'economic'.

We may have greatly modified nature.
We have by no means been able to replace it. 

l et us pledge to replace il.

REFERENCES
T.iicyclopacdia Brilannica (2004)
Scivakumar M. Mahesh N, I’tipcr Way to Go?, facts for 
You. 2006 Nov, 27(2) : ,) I ■ ,T3
hltp://ww w.paperhoulique.nel/wfiy hand made, htms 
http:/7w\vw .phs.org/ncwsh our/e.xtra/feat ures/ju I y//papcr_r 
ccycling.html
hitp:/''w u w .w asiepiiper./on I inc.org. uk/'resources/informati 
on ''heels /paper him
Vaish N India today - Cash from Trash. 2008 .luly-14.P p . 51, 53, 4 4 . I2 ..36-.38
lurk .I Introduction to Tnvironmcnlal Studies, 3'*' ed. 
Saunders ( III lege I’uhlishing; Sydney; 1989. p.349 -  352 
WWW bir.org/abouIrecycling/paix;r.asp.top


