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Large volumecs of industriecl and acricul tural

wastes are aveilable in mrny developed crnd develeping

countrics. Zxtencive roccorch and developmeont werk on

the eccoromic utilizeotiecn ol there wretes han onciocd

the ailienticn ol ecierticty end technologicts,  The

econcrnic utilizntion of cume of the wastecs in the

construction industry has achieved 2 good mercure 0
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Fibrous wastes, both from industriel and
lgricultural cectore, are orten diepored of LY incaneretic:
or uged ap a chelp eource of fuel, oources ¢{ uca

fibrous wante moteriols include coconut hurk, oe¢ arce,

%}

sugar cane—tops, jute stalk and wood weete, cteer
fibrous materials which could be temed ae wootes LI®
gerap paper, cotion woetee, ract rice husk 3. ceriein
gpecies of low grade DaLDOO not put to awy prefiteocle
use at present, coconut husk hoc peen investi ated end
found suiteble for the mrnufacture of porticle vor e
having cuperior prepertive cr.d low coct of proZusiicn,
Insulction -nd hLrrmitorrd merufcctured frem b occee and
gugar cone tope are widely uged in the bwdld.n’ inJuelry.
Boards from jute gtrlk are being commercially nrcduced
and used in India.
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Arphibole scbestos is uged very latile ot pv
ip the manufrcture of building procucts. “he aveilebility
of this low grode agbestos fibre and 1tc prefiteole
utiliznticn in tho menul:cture of ¢.Lcstes cennt prouuctc
heg been encaging tne nttention of ncur.tries whoch have
resources of oraphibole ccbectos, obut are L1l crort cupply
of chrysotile, oxtencive resenrch and invectlooticn hes
been undertaken in nany courtries to dovelop metheods of
jts utilizetien in the prroducticn of artestos cement
products. In pert 1 ol thie paper, n review of the work
done in laboratorv ~nd industry on thc ure of amphibole
asbestos as a replecenent to the chrycotilu variety is
presented. A foair amowrt of fuccuels hng been achicved
in this directiocn waich perhaps require extienaive

ipductrial tricle bvefore adopticn by the induetry,

e



The uwe of crmboo pulp e o rub ot tate (curce
of fibroue materiil for uce in arbeiter ceaont p coducts
has aleo boen nvertl o eted upon in coverrl core trie g,
In Indie, same reseure of uCces: v Lown 1o woved in
this direction ond commerciad tricl oo tior of bimboo
pulp cexent rhecte 1¢ ervic gced in the ner Sutunv,  In
part II of tae ;iper the resadts 0! work dont on teoboo
pulp cement rocfing egheete in lilor tor ol tricnd
productions in incaetry are descr:.bed,  The i reolln
sheete with buuboc julp hove Loen jroluc: & 1L st iory
and ou pilct jl-rt scole in the inductrv, thorr gatigpe
factory perform:nce in the fiels hroe .04 1o b eviluntoed,

In pret 111, menufscture of corrys tod srphnltie
sheetz utilizins: b tuzen \erpheds @ woote sroauct frow
petrolewn rlinertce ond oo Dol Lo Test i S

waste po o1 ot rcom, Lo oaercrnbed, YR o
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i8 used extenravely for 1o coot dnt oo vy oonete
ructior. in mony doevelcepine countr. © of Lotin .oriea
and the Carritenr Iel:qrdo,  However, *oir ol o tupre

and uce in the \ivva'l(‘f;
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and Aifrica 16 3ot 1o le crtrnlionea, Dot rooaine
meterial hoe goow see; o tor aceept nce in plics of the
eonventional thoten o1 ¢;rose rootin.: 1n the d-veleping
areas of the world,

v mey be stoted thet very weegre publi:ined
infomation is eveilntle on rececich, develo,nt and
uge o there miterinls, lost of the intfometion precented,
has been gleaned by the nutior tirc.. i disew r.one w.in
scientisty rnd techrcloiate e “0 in reccireh ain

industry or stuuy of tne tinuficture rnd ure of 40 oe

fibrovws buitiding weter: o1e,




SUMMARY._QF EART L.

Asbestos o0 ot bulan , roduct . constitito an
important prony of briclaine moto, .13 and alrost all
inductrially o ovooneod cowatrio Ad omany dr anc bt countrats
have estab Lo baalo onons epocotrse s e oo aytaetur?,

Ast - .'o mincvolo o il inte o o1 od laeny vin,
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Shrysctile ang sopyhabcloy oo T cf erryzotiir ;1. 5eS
tensile strength enid toc ava . leoln netural roscuarcss hove
been aderietel o explortod, Jrcietios of ant o ston notie
atynitole rroup on the colid Land dis, 1o varyin: o zracler-
{.tics due to toeir varv' oo ccrositions, Thoo ract mag
perba; o be rescnsible fo. d v pcor exiloliotiong the

~y

world ,vo .ot of arp 1ot 1S only 7.0 i totad
aolestes proavction,  any ovnir.es 11 Indin ooreostill
{rporting corrsotil  olt 1, *nov bave D nowm roserves of

v

amobiteoles, As a re ait osention ras becn focwed on tine
atilisation. of o, pilo b Jor mepnTaet sve o builoine oroduet
A gocd amount of deve oo abowort is tedr s enrr.cd out on

the subyeet in Seut™ ria, Australis, 1taly and weost Geroer

1t hos been poess ble o ure same

-

ro,crticns of celectod
quent ties of frecolt e and antire byilite alony rith

eprysotile 1 e weul cture of pipes of and prilding torzra:

and such cther ¢, lieations in wilcels ipact strength 15 net

L

a criterion 1o to fal-11ed,

Durir - - e 1~st aecale in India, systeme?ic researc

has been direct v o ias the utilisntior of tremelite, It
has leer erticlu o ' »t foirly lar o prejortions of curysct'.
could e ot dod by o toomolite o bl o vty 1

builuin, Yoarad v

i

Lipes, cven 10 subotiintion of am hites

is censiuerea pornbosibieo 10 stronsth is not a pricory

v
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consideration,

Four processes have bheern developed in India for
utilisation of amphibole ashestes, "he miin principles
underlying these ares -

A, treatin ‘e nminerals it} 4 surfnce

active arent to achicve th requisite
'opening up' of tie fitres;
i, Curinc t o produets An air tiont and
humid atwnes, here of carton dloride;
111, Pl dine of selectog virictiog of
indirenonus ani imorteg am hibolesy
iv, Judicious seleceticrn of ampiibole asiestes
based or cortain specific prorerties of
the fibre,

A scientific gracation of aniphibele astestos

according to tie vtysical,y chemical ard ncconnical vrepertics

has not been evelved due te 1.~ 40 iat:e, Suehoa Frading

[

is an essential bPre-requlsite for gelecting i pa] o the

right grade in tiic manuiactare of ashestos e ont ; Toducts,

Test methe i iop cracing chirs 5ot ile are already

specificd in recpective standards of Jdifferont ecoptpfo-

LR R

and it rmay be ,ccsible 1o wicpt Lo Lor ari iibole wit»

modifications, The Indinn Standards Institution hag talen
W vwork for evolving standard test nethous for gradation of

amphibole asbestos;




SUMMARY OF PART 11

Pulp cement boards made from fibrious materials
like wood pulp, straw, reeds and hemp seeds have been
manufactured and used In U.2.S.Re ond Japan, Investige=
tions have tieen carrisd out in Indie on *Yo use of bamboo
pulp for the manufacture of pulp cement tuilding boards
and roofing shcetse.

Results of laboratory experiments with boards
prepared from btamboo pulp and commercial trial prcduction
619 discussed In this papers,

Tests carried out on specimens prepared with
bamhoo puly &nd portlund cement revealed that it is
practicable tov manufacture (1) Plain building btoards
(11) Flat sheets snd (111) Ccorupated roofing sheets,

The strength of these naterisls are also comparable with
strength values as specified for asbestos cemeut procuctsas

Roofing sheetys made of tuls wmeceritl were
subjected to further teats as they are required to withe
stand riore severe ccnditlons in practice, The tests
were aimed to oveluate thelr periormance with regerd to
transverse broaking load, water ebsorption, weathering
properties, resistance to microte action and fire
resistances The bamhoo=-pulp-coment sheets ware found
satisfactory for adoption in construction conslidering

the behavicur under the tesats,

Basad on Indisn expericnce, the cost of produce
ticn of shects in & plant with a 50 tonne/day capacity,

involving a capital expenditure of g 277000, has becn

workod out to be g 0,46 for sqeme
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Corrucated asphaltie roofiw: cheets nre n 004
substitute for asbestos-cenent, alwainium and ¢ advugiased
iron shects ipy develop ing cowstil. o becrure of toogp
lower cout ang Suitability to trey1enl and femt=tror pe]

climates, Tney could be advr e,
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structures, Lamporary buildi, s ‘nd lov cost ana purg
houses, They are widely used in teversl Latin Auerienn
countries,

Asphalitic roofing sheets consist prizirily of a
‘board!' or 'paper felt! impregnated with an asphinltic
mediun and protected by a surfucin.: material,  The 'bonpg:
is manufactured frow waste woteriads 1ike gcroy prporp,
bagasse, jute wacte, coconut Tilre, rejected Gtbestos
Libres and rags, whilch are Eonerally avillable, The
materials mey be ysed eingly or in viriowus coabinrtions
which wowld impert the desired bropertices to the borrd,
The impresnition mediwa uced 1o usually a standoy Grade
raving asphalt, per surface protection of the toards,
mineral granule, alwuinium foil or alwsinmiun print ¢ope
used. Flastic emulsion Painis may aleo beo yseqd for sivire
& pleasing coloured finish byt they incrense the cost,

The process of manuw’acture consictn in reducing
the basic raw material, waste paper, rase and otherp
cellular fibres to a wet pulp of the required fineness
Successively in coarse and fine hammor nills and forming

the pulp into sheets, in felt or boarg forming machines,
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maini; mined fn Joublls Afvien, Tae lates. flouros availabla
for the prolduction of gabentoug 1o varlonas covntrias are
glves In lacle L0 Mo wortd prodiaction of sabaatog Diring
1960 wWoa sablmsead arowed 2. wiilbon tevus ;. Canada and
S8 certinuud Yo e the world's leadliys prodanapra of
aabaaton dwring 1oy, Twecantly, etlgledca o0 larve

dopos’tn 0 nlch vrede chwrysolsle vardaty of asgbeatoa

hag tooni rec.cted “ron Indonesla. 7L fa eq,octed that in
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the vary noar futura “aege dopostts woeals be commerclally
explotlod ard ‘uduneala would cecong one of the msjor
produceryg o7 Lhlg vacrtely of agbegtos,

o
20 Lnngeetile
241 Laryaotile b oa hydrous magnealum gillicate
ldenttriea by tie formls & Mo 0,0 3133. CH,O with
134 wator of cryghalllantion, Minor quantitles of
Iron, ulcksl, mai wuesn or sluatnfam may replace part
of minestun mosutt Uy thogome mod ificeLlon of tiw physical

properiian: of the fiovre, ivuscace of impuritisg also

Influenceg the chara.eristics of tue minepal, but in

gonaral chirygoebliia 49 mora unifoeris In _heracter than
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(b) Manufncture of Agbegtos Cemant Fipes:

Rxperimants have also been conducted using amphibole fibre
treated with gurface activs resgent for the mamufacture of
plpes ani factory chils Lave heon lvey to this process
successfully., In tidg procnan, o known waliziae of amphibols
fibro ls3 added tc a golution contniniar O.%% » the rnommarclal
surfnce acl've reacont arnd tha mixture g kept agltated
mochianically for about an hnur, in s alger.,  The proquired
amount of chrzaci'le Tibre waw wdlel, st an intermadiate
stage of apitation, The measursd qaant ity oi portland
cement (agbestosicement 1:10 or asbegbtog;comant 1:8) 1a
added to 1t alony with exlra wator, te aftair the raguired
conglatenicy and the =atttare 15 xept vadar agitation for
another 10-15 wluiles, The ;.1p0a <re forused from thig
slurry by a formly, roiler on a r»emuvabla froun mandrel
maintained at an optimum vaenum, the produict boing rolled
on to the mandrel. 4As suon as the daslre: weil thickness
of pipe fs ubta'ned, tne maniei L romoved fesm che
macl:ine and anotoer 1a rut 1. ita »wro.  Thero ta provision
for calenderliiy the plpea on Lhe maudrel wrlor to removal,
Two gots of vullding pipoag of oscn compogition having
diametera 50 mm - Uis mm are made - one 10t caleudered and
the othar uncalandered. ihe ragsure appliaed to the pipes
1s obtalned from the calendsr roller, The iron mandrel

1s than replacad by a wooden mandrel sud Lhe prroduct 1is
kept aside for initial aatting for -3 nora. The ipes
are then removed from the woodarn maniral and weathered for
& day on gsupporting racks, Thav are thon e pl, 1mmeraad
under wator for 7 daya amc finaily 1n the open for 21 daya

for curing.
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PRODUCTION
TRIALS AND
THOCESS
TTILISATION

COST OF
PRODUCT ION

0¥ PULP-CEMTNT
SHETS,

- Gl -

Hence tests up to 500°0 wer e considerad to be reasonable.
The followins trends were observed from the tast

results:~

(1) up to 250%¢ there 1s no fail in unit bending stress
valuss tor both pulp-cement and asbestns cement
sheets;
(11) betwoen .o ane 200°; the decline in unit

bendin, strIass value wus Ughd kg./sqncm./c0 for
pulp-cement choal and Q.40 lf.’g./sq.cma/co for
éabeatnvecir nt sneet;

(131) 1t sppeers wiat ke behaviour of cemsnt at high
tempersturas 1a a siagificant contributory factor
for the behulcur of £ cement proeduct as compared
to the beta tour o5¢ a8 fihrogs ingradilant,

Ee Producticn trisls have been succasaiully carried

out at the asbeatos-cament lacrorles; with suiteble

ad justments 11 ths sscestcg~comont machiinary, pulp-

cement ghests could te eaaily moulded eithier manaally

or mechanically ¢ corcugated or seml-corrugatod

shect [om, The only difference in the pro-uction

techniques ror pulp-~concit ana a3bestog~cemnnt yrocesses

is thet Cor & pulpe=con.ant process & hydraulic preass

capahble of exarting 4 jressura of shout 25 kio /87, Cmae

ls necessary,

Te According to the present level of information

based on exper {ments, asbestcs can be substituted by

pulp in the manufaciure of asbestos-cement building

boards and rootin- shiaets. An astimate of cost of




FAW 1127 RIALS

Provice 4 cnoep ubelituie o0 tnave roofing cinee the

.

. - PO % . . . R CenY
coet w1 1o i i parlt e e tn L gL om))r mgups ol e

. A ) . . - P L

vheo ¢ e L O A ) S NS VCIU SRR B RS o - e T L ¢nat
PR T HE— . o - A - cm tagl s eV

alﬁo [N P L SR/ B S A ad PR R Y COI'J JRG RS Y L) SRR R,

Bhec s ueva wud™ frebLeetLil L0 Al UL TLol suladling s,
tenpor o 0 e Do SO (WG 1 GAs0Y arean Whelo

L, * RN - PP . a [ T 1 : - A T N .
tren- R O P A Lod CULt e v 7L 17 nov thae, ache

N . -
b

cemcr.. £huC L Suae conoa g o0ls eedkege when trongpornted

over l-n,; d:r tveer oy val. J-, ocalvonized ivon chee g,
1

even OV good g o) iy, ore o iy oL prarliculerly whea b v

are neiled o it suLpOitic ) L e wre in cordiiions 97 g

b
.
t

rain vell -4 b Al UUEY he o Sagters in mi.d, the

- 3] $ s e ~ a0 P “ . : . -3 .y 2 .
demazl enricoend e e C ooty ronfing oo te,

gpeci Il in irweto,in cemteiee Joecntad in tropicael cad

-

-

: e L .- . .. . e [N o - S . » SR
BEM.—~V.S0ptuln tusren, e og1rienr a1y he e o justiLcs

esteblicinc: ¢ cl wieh plints, vhere -spholt and waric - s>

|oc T e iy sateldinle cre Slrendy widely ur
mexde ., wrurd. AL ccot o omA othe s Savia Aarican cows L
They c12 veout 3 o vrad o sece Ao b in Prance ons

Belgiva, v oropbh- e pondie s st i8] 1e 2lgn manafoc. a

2

and voel s ernomiry etractuwes in Denmark snd other

Scand inavisrn cowawrieo.

-

2.0 corrggatel axnhellde croliv sheots consist
essent.inlly ci oo Qe Vg cacer Tt s e dmpregmalct  tin

.

a sultoble acvhalfic podiv: 20 piziseten b a suifacin:

material, ihe priveipio. oo oviste .2quired for the nany-




®) applicntion oI 2 ptable avd hLect vefiecting
Finimuane prict,

6.1 Tnu ctrsigiin o0 v Lorssy e eop vt o0 roaarly
by the foilowirn. ;-

e Tre Lot o2 b virvoe ir Lo Dean

-t Y ]
[ N . - .
sl ELS T NLr T e e
A P - - ¢ e , .
Q, Wil il o b T Leel o e
EXLST v nee s,
PO >, foa .- - - H IR S L e . - f N
bi th. xten tow LCL e Tiotes e bhen
Eroncn, ~avieno d, or aa et o g the

Leature.

utock

1i, The extent ¢ - 2 R et
Lzm ANNeNY

-

~ ot

oy
")
-
(¢
o
E
(Y9
Y
=
o3
i
2]
3
S
+
r
3
<
e
-
[
s o
DR i L e

B v I

Papers vnico aove Loy gt el

| )
Cl s

T el velore
being convertey -4, “sit VLT avCiuey g
weaker et yrin onew TRES L. paper,

iii, The skil:y A TpLry ey L v
the Felt el

1YY e
PRO DS L

- e &

~ T M 4 T DR, i . - N
642 It sy *rerzlove, obiton om0 s vrrngg vl operators

and seleciion o wrrte Lo e 9l npo !
eontroi. rFor celivoticy O N oae
asphal tic modiur, th- 5L

3

H ' B .y -~} T . . 1 . . .
and mAChLnery Suypllio oo Lhaioa G Preoly Crowr upon.

- 9 q © - 1 - .
Experiment on Verions sralarlie grades o - e el s eolter

1 3 1. . - N : - ) . ) : . %
pltch could 21s0 te use Tl 0TIV LY QGateot aediga,

605 After (awef

- . o Lot . 1 -
a L T e ve ! WL O

avallaule Zor f

Tohiuoan: V. e

of appx;'nmnce, WAL L Ca b g tee e

tinted ~2um. o lnt e

This car ovc¢ a-

‘
.

JE AR T VRV S B Iy v

the comperetiyve oot I

-




$1. retlonatl - *l n o7 Hisbnpnr,

A% & A LT

jthe !
e | i

13 D ERREC T PRI Y
protoey Leeare by
il e -
Ehot pre gt e

ir'(;ﬁk peooark ‘ . iy e

"
K e“"i’k;-«h o f ~2» et o F;‘)él/‘;i,s’:xn’ v oo &

marl. ~ re M

;‘*'rgf%r'i» - sy “‘5‘(?"

alvicgted

6, "‘fkl‘df"s the 1.

In 'n¥4n Yave 0 e

%fg";ﬂ b"ﬂ” ’{ ?}w alL s

x'!‘('\m Y e avall vty

fuarare <« . tatteorpng

Tor tha Intian getcins camant

ER AR o TR

£ L
. [
. 5
k) A ] i
L
. t 5
# * ¢ %
* ¥ig - o i
% Ye 4 ' s
A

b Lo T ™ e

CETe T amyd
PP

'y S T ey
* o e . L

oy oned

BEIS RAL QRS SRS

x% ' Wy fif

. TF

€5 Lie b fhpn tiasrsdapa af
> gmr ¥ TR e T, %‘-ig

S A N Bk SR
rooa L e s artens
L B A "a")f‘ﬁf

Ve b e Yoroorrad
b M s Jees e 8
. vy oty by
Pl onken o maner, naed

e v Ve fore

Cee syt ampkit ol

(gl‘~'§" P ;%},,:Vr‘. ig

1 T ittt oe ranprYon

b e s omP Y s ap

P P om0 Ye ot gt ed

bas YU Ay s promieing

Foeoat ., Tuw ﬁ&"‘r‘«‘l

{nhiatyry,




1.
2.

a3

APUALIbALY

Andian Miocral Twar cuok 1084, 1 1an Virsau aAf Minee, Yagpur

S cMaT A T e TN e ) ae
o [ - s PP EA R | e R RVERY
.3 ﬁl‘w - &; - ‘1 RN Y] EY }? o Wy e ¥
. * .
ﬁigpqi A S R 2 - E T Y L

*
L IR . 4 PR . L% % K gy
&umﬁh“ . a%.s}u\ a&ig $ s é»} % é.{ v i v v Tatarqg

fap M - ,;f,"g T “ g w ‘ 11t 9,
:“2 Ll a5 4 < . . : i [ T 3 ¥ 5 - *3 f P!;‘QQ‘
I e i

- L e : tog B - i * .
AsbgaiuiTame. . enll IO Llefaal LTbesztaw
. i! u'f% \ " wa " 3\ * i ' “‘é : 2 i?. "s & ‘a*’t

e o . O A . ey w .
.“-i.gni; Y 91 ’

.i.ﬂh.-h.. manuAm.‘ Ms”«Qi,‘aita < ‘&Aﬂt ”'-m‘
: : 5,

QK P ' Hoart gl \*w
m‘m .;m;,:..; ST M SUCIIEN 0 W DU IS DU LTS P o |

mm‘us&‘:d ‘\’ * ~-§;"' ;,!' « * \'b (iw‘%z'ﬁ

] 1 ‘i?wl

g
e

'y , .
L LIRY § 5 - - iy 3 N * j
-’-Lm‘.l..*& de  Zedkdoy Be VGRS wear 24

Aebe st el amerd Lyatere a Le gt o avau eyt ile and

Tramolt w Aeligr oo N L R T :7 Marival,
Journa' el lat e T oy 1aylyoal

M@%&*ﬁ“iﬂﬁ&h&ﬁ@ Lt T - anatatieald
Data - . Fo Dartva,
JO‘J“‘,'E, ‘:“gw ST RS IR hlal PR ajﬂ.«‘q(\

‘ t

(1) ?‘)P! Motay, A, oot (T e N 'aneln.q?ing)'
indfan 7' roaida Tkt e rian Nay Delhi,

(2) Shri " . “einmr, Nevalopmert Hewr Mrestorate
Teneryt of T, e Neve's man', Taw Delhi,

(3) Shri AK."hat artaa, “~lantiet, Twatpa) i ldiny
Ragsearah In=« dtute, Roorkaee.

Do v acow A2z 2l 'aila, Tily-Sept. 60






Palp cewe ' L 2t le ioida focm fivrous materials
1ike wcod pulp, st 4, cod. m? hey agdcs have been
amufactured (1 ool Y MR L L LUH. g Jupra, Tivestigee
tionas havr bor o1t a1t in 4 if4 0 the ure of bamboo
PIp for the muuferti n ol MUIp ~cvni building boards
and roofing shocia,

Results ui' ialroatury esporimen’s with boards

-

prepared from Lamd o pudy 6o cemrgpetal trin) produetion
are cils usasd In Lhui- nn,am,

Toots corelod cuth .n o celieic pr opared with
bamboo puln ond ro e ement paveades that it 4a

practiceble to rwriw- oy o (50 2)a’y butldine hoards

(11) Plat _neuty s | *7) Corupsnt d runiing sheets,

Tbe strenyih ot ‘w2 & .f's are 1 ¢ comrarable with
strength v Juus . o a1 0r asynto. cement products.
fool'l.g ali 2w = o ~0 t0- metorlel 'rore

subjected .o v bi2 L.90 AL taey w16 »upidroed to withe
getand rore sevar: aouifidca la prectice, Ile tests
ware afued to evaluct: thalr perforuence with regard to
transverro breaking lov., water Jhscrption, we ithoring
propsrtisn, resletancy to mlerovoe action snd fire

resistancn, "he ber})oo-pilp-cetent shoete vare found

satisfactory tor adepticn In comrtruction erngidering
the bchaviour vade: tha Leita,
Based cn 1indla:n exporicnce, tiao cost of produce

tion of shoets in 5 piant with a 50 tonne/di.y capacity,




Ty sorion

fmvelvine a orpitel ozpenditure of ¥ 277000, has been
worked out to be £ 0,4C per rq.m,

10 ™e vse of w0 Duip, strav, ree: 3 cr hemp seeds
&8 reinforceme.t In *h: manufecturc of ripructural light
welght soncrwt  procis ir Fopurial 6 beyve beon develcpad
in the .7, 4.7. ipmn.,  Fusp nas pro¥en Lo be a
sultebie filiur =7 wlal . pless o0 soetes [ibre
woed In aahae® g racent products,

| YN ir *he ,vorea. ‘e elopei In the U, 8,%,0,, fow
meking penels, i~ warie linber la “i-3. pessed through
8 méchine the' 'urne 1t Aty m psyls, he padp Ys then
Wettoeg, alvel 1ty Cwmo it A il Y ip felte surh
encesed n 8 - xta. 3L3e%, The shae'l: asl #f eipactirodep
for jeseage . .  ract curteant reees b the et miX.

™e polen ere dan e par: icaki . b nyeretion
procesn [ ‘ir ot ndg ny s o wm gt St oMt D om opane) een
be produces i 40 <L . Tiu ne envap-lalng the
Wells end i ol the " wiliw . aF v  olhes togethaer «ith
clampas, b icor an! wlrur. fronos rre et in the
panals during: rouldlng. Apart [rom belng . lunt in
welght, bulialiyr wadns o) these prnels {Inca as

® Arbolite") are -iei il n ha swncatcs) {n ~ost and
provide excellent ina: ation asaina. hor: snd gounde

1,2 (he vy of polp cenaat soarde In Juptn a2 confined
only to intericr:. [ctttir 0! the procrss adopted in
Japan are not roadfly arailiole,

1,2 In Indle recearca work wes undercaken to develop

an indigenous racortul wiich could substituts imported
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APPLICATIN
OF TEST
RE3ULTS

Pl

(1) the strength values increase with the amount of
pulp content in -he mix, and
(11) the 3t-an-ch values for any prlp content incresse
with the bulk dencity of pulp-cement sheet upto a
valus of about 1,8 gm/c.c. heyond which the
increase in strencth loes not remain proportional
to the incraase In density,
Hence, -'or economlc rssaons, it !s nct iesirable to
Increase the bulk aensity beyond 1.8 wm./c.c.
4,0 Test resulits were appliea to plein bullding
boards, flat sheets anc corrugated roofing sheecs, The
values obtalned werae compared with the stancards leid

down for asbastos cament sheats,

4,1 Flaln uilu i1 oardag

Teat specimens o plain bullding boards
prepared with Z,5% pulp content and compécted to 8 bulk
density o 1,6 am/C.c. wers tasted n a-~cordsnce with
the Indlan Standards Sps-1 fcation; a brealk ‘ng load
value of 1,3 kg/cm wilth was obtained. The innian
Standard Speri“ication for ashestoy cermeont v tlding
boards (IS:2098-1964) spe-ifias & min‘mum hreaking
load of 20 kg tor & span of 22,5 em over 8 specimen
width of 25 e¢m or an equival.nt of (.8 kge/em width,

It was, thers.ore, observec “hat the actual test values
obtained provide & factor of safety of about 1,6 in
relaticn to the stuncard, This figure is ubova the
normal factor of safety of 1,25 zonsidered necessary
for the transition 0% tna urocess from the laboratory

gcnle te tha oy gy iy conuloa,




The prescure ~ag:i-ad for prozacing the coards
with a 2,57 mulp contat o Lo mye.e, pulp danslity
was of the orier o % o & w3 5emme whloe s quite
nominai in a man:‘fac wirdlne upocess,

402 Elet Shret::

A Trsfarencs tc 1109 I spows that a mlp cament
mix with 7,5 Lilp, coracted Lo L.7 Mo/ CoCs lenalty
or with 10,04 sudp Zompactod o "4¢ cne/owo, will
satisfy tha » aj0ir ~aent = Ao steean.th lald dowm tor
asbestos cumant fLar gh eps, Trg Iriila tanqdards
Specilicution ior aibusto: ceman- las shheeis (IS:2095=1966)
Speciii~s 3 miniran brocalr Tosa o0 2.4 ke ,/cm. width
for a span of OF on s f fcpness of ¢ may Asaunming. a
factor of saf«., of .= o Wanites N0 1asoratory
results to xcoction 2hde, the dectcuter v velue snould
be & kgo/fems Llutt. 10 4L, revelore, ool luaed that
8 pulp cerent oL Lul T AL corpactea w0 1,07 omfc.e,
density or i.t "Walh Daap comiacted Lo 1.a i e e
density, f: 1ltan.e on prrectiewl oprllication, e
Intersity .o pres-L-a 5 srleca tne cendeed Fonsity
Wwill be of the crism 5 ot Foe/o tatne

4.3 Corrysatag Hno 2y unta

-
.
- - e ——

It 1s not ps giliec to Lomi oyt 8 coc=ralation
}J

betwsen the atrength valiew ol plain and corrupated

—— —— — . -

# The I30 recommeuca & treAsin, 1061 0. L o5 kge/Cme
width for e :¢ :m,. Span.

(ISO/R=39G-1¢63(E) jare ©,5..) .,
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T¥3TS ON PULP-
CTIIINT ROOPING
SHEZITS
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of the specimen was determined Ly tlitration &gainst a
Qed5 % solution of sodiam vdrosldve The anocun: cf acetie
geld usea pal o d L. o SP urns Tl Lhe specdmen waad
co.caleted fror tno fuia in concenorgLion of acetice
8clde  The rasloiance vuelve [or pulpeceiont sheeis was
26305 sm,/auane bu Acvingt the ves loun value of 06115
;__;m,/sq.cw. spactitac e nite ctog coment asheal g,

The resul.s o wet r sbsorptlon sn:. resistance
to acidiiled weter tests indlcsaste that pulp-cement
shoets are ~omparsble with rerard to thaese two properties
to astestos=cement sheeta, 't can e also seen that
pulp=ca nt sheats 1 oxpose: conaltion would orfer
sufficlsnt resistanco to werlk aclds formed by corrosive
gagses 1in the atmosphare,

Oed Weathercmeter Test:

Samples ¢ plain pulp cement sheets ware teated
for 200 hours {n s wosthermmeter, These samplas were
8XposecC 1C ultre-vioset s e v In the
wastheromelter ocpamear AL & temperaturs of (u%¢ and
humldity ot 0 - 85 per cent and were cereasionelly
sprayed wlth water thirough the stower Citted in the
chamber, it was rounc tnal there was no change in the
gtrenctt propartles c¢f the samrles &fiorp cXposure
rtor an cquival-nt of 200 invu, sid tha Yhare wesg no
shrinkaco o>r aweliln. U grarples, Those rasults
ind}cate that the pulip=r«mmn! shoebts are resistont

to the offects ol neakh, Lunmidity anc 1iszht,

DeH Tegt Jo: reslgtince te mlarenial ettach:

As thoe radp flbres are ot srgunlc ceripin, they




are 1l!vclv Lo detorierate frorm microbe attack, It was

h]

howsver. i'ait witt at rohras 2ra soated . 1tn e cement
DAELO, L nl s i mEn cor o he oL g sionificent

~

WBEI'CA,  Lp O e T o vor ot (hle, gum, oot of Frlp=ceinant

“r

sheat. . ouri 0 e VRl JUoune 8% A doeptit of 30 cm
frew o Lauel oy ceotou ol ¢ voars. 1% waas Cound
sl Ul e it oy s g Lhaogneengto of the
spects.  Givtiav cesolits were wotedr nu tor aiiceta
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SemidEL T L0 Ce N L Gre 8470 wese eut asut from
Pulpece v oty R om L a%ad g tho laberstory and also,
for co.opovigc, aporsz, frimocurmorctalliy aveliable
8sh 5" ™ve vl egln, dhags e gluced In an electric
foraz o Jor o acac e oL 4 soepyg at Tarperrturas off
125% oma won - Lber 2uch axposuie, 9 sneet sample
was U sta. o, (el L i slYega 48 par I8:206¢ 1966
for sc.o tiecira shortg. Boty pulp-comant and
8323405 vem =l o ote coatads spout 80 per cent
ordinc.; Pert_ivia Tewent. I 4e eobvdous that tho
boha.i-ur of ~iiwig ot i senpoareture weuld affect
to a coes’ bt henavio.r of 3 tosi sheets Tests

~

have sicws 1aa ot 000 Gy tuero is practically no

chenwe In v o reonirtiea ol o6 raman® proluct,

while au fOPOG, etk 0 pur 2ent of etrencth 43 lost D

A B B s v v tiarhe W se o numERE  F et ot T S e, A A . Wt A A iy WP ~———

o

@ Properiies o7 Uoereto ty AL.Yevilile pp 372=281,




™e follovine are *he apironimate aptimated ~oate of *he

above nlant:
1. “apa~itv: 106 tomas /Agy
3: m ; {‘L Aﬂﬁi
(a) () 7 aat Leve nprent = &, 10,000
(11) Fartary il A4 s = 4 70,000
(111 ins1'1a-vy Bultiinr e - & R0
(for orfire, Yauratory
at LWf and Yahour welfared cmmnse mw e
Total = & 105,007
mrETeR: T2
(% (1) Flant A ¥gechinery S 400,90
(11) Labora“nrr ¢ Testing ¢ 10,000
Yquipment
(111) Tonla © Anpensories g 20,00

LR A B N N ]
Total = 3 430,07
nTSpTram=T

(¢) Worki:.c .apital

Mareirn ~onay at 8% of ) « 21,200
requ!rement for atoring )

rav materia’e ang one

month stk o f{nished

proiurt

A, Wnafacturing Zuzt (eroniomie eaparity
= 7N,0M tonnes/annum)

(1) Yaw m vt le ¢ " topen g 1,M0,000

(11) Tower. ata~ ¢ “erviene 3 40,0

(111) Dire-t 1 nour N 60, 0N0

(1v) Deprectation (5% on uildings & 45,250
ani 10% on Plant)

(v) Overheadr, interest on eapital € 200,000

insurance, ot~
(vi) Other exienditure d 54 ,750)
Total ex-fa~tory cost K E:;%OO,.(‘)(:YS-

.o o ek

Ex-factory ~ost per tonne $ 53.000 aporox.
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production ¢f pulp-caem:t sheets based on 50 tonne

per day capsclt »nlant iavelvine & capital expenditure
of £ 27700C 1n ~iven 1o Appendix Ae A flow-chart
indicating differant cperstions {or the plant 1s shown
In Flge 24 Th2 eri2al procuction 1s rated to be
9,00,000 shects of 160 rie x 108 cme X € mme size,

The cost of orocuctlon 14 worged Zab to he 46 cents

per sge. metre whi.i conpares {avourably with tho market

price for an asbestos-cement corrugated shcets in Indias




APEBENDIX - A*

CAPITAL COIT AnL 7037 €+ PUODUGCTICN #00 A PLANT T0
MANUFACT b oo O3 0 FUL - 20} oNT CHEETS PSR YEAR.

I. Land = 20,00C L. e 4 ;-0‘.)‘..7/" 8 :.m, ‘ 20,9@

IT. Bulldings = Ivii weike

1. Puly oruioroorian, ait,
hel! Je» piiu veruflacture | 750 sqe.me
end saec Jro opulp 3P orage

11, PFuctorv ballilin 2500 sq.me
111, Offfce bhuilitng 500 8qeme
Ive findisnhed roois etcre 1000 sqem.
Ve Lurin., lenk 75048Qeme

580C sqe.mre
3 3 20,00 per 3 .M ‘ 1100009

III, Plant % iauipment

a) 1. Chijyper witt naoveyor helt, motor
startor, ete,

1is Scrced (vitratory type) to sult
nrove chippar = 1 No,

111, Conveyors-tockel. tLy.s or pneumatio

Lrras
Ive UDigester v 1 Yo,
Ve Spnorler i robary 'i:ester = 1 No,
vie low it
vile Llyu » preparaiion tenk « i Noe

viils Couveyor viogo for carrying
Alpastat chiga vl 1'goar,
ixe Wsstiro soactaer - ' Mo,
Xe Testary H:'lanijar type - 3 NOg,
Xxle Pumps v oomvrglug pudti- 0 YNos,

xiie 3Stusm “o1dep - 1 Py,

~ 4 70,000

- -~

# Based on Iaillan arpertanca,




APPINDIX = 4 (continued)

b) gheet Manufsctucin, init

fo wWelinn Yuiiresn - 7 lea,
11¢ Stirrers - - Hose

113, vata, seit ar: o4n.r accosasories of
¥

ay

aheat i, machiie = L N
Ive Fovadie mov dide = 1700 N03.
Ve Jydrac lle rrose = 1 Lo
vie Trelleys = 50 los,
vile Labors<cry aqulipnicnts

Total ~upltel investmenty

COST OF PRODL STICN

Ie Cost of pro‘ucticn of pulp of 5 tonnes/days

1, Veterisla:
1. Farboo 12,5 tonnes 2 § 10,00/tonne
11, Cuus-lec 3c0da, powar « fuel,

2e Latour wn Super-ision,

de Deprecistion:

is Mactilnery
11, 8uiidin.-s

g 77,000

g 277,000

g 125,00
g 450,00

g 25,00

g 27,00

Total:
Cost of pulp per tonne: § 125,00

g 625,00

II. Coat o: proauction of Sheets of 50 tonnes/day:

1.Vatorlals.
1o Semont 50 toarea at § 7,00/tone
11s rolp . tonues at ¥ 1:i,00/tonne
11is towar, e,

QeLebear an . Juper . talen
3.2)&.,‘91"); {r+lom.

1o urnituery )
1, waliiin s |

ZL1550,00
£ 625400
g 65400
£ 62,00

g 70,00

Total:
IYI. Tovtal 34'i: production: 50 tonnes or 3000

Totel aren oo shooty (0l size 150 em x 1CF 2m x 0,6 cm)

47:2°¢

(13

Coat par a., m,

-

LIS AR ¥

21 72,00
Sh ',‘t}ts .

S\{QWZQ

g 0.46
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The boards are dried in sun or in drying oven
under controlled conditions and trimued, The dried boards
are impregnated in =n ssphaliic batn, cured for a short
time and finally dip jpainted, A briel description of the
machinexy employed in *the process ie given in this paper,

The performnnce ol the fiaisiied corrugated sheet
t0 a great extent cepends on the aunli‘v of the bcard which
will be controllied v (i) prop2r selection o warte materials
for the manufacture ol btonrde, adoption of a correct vlend
of i1mpregmating mediunm, arplication of a stable and heat
reflectin, finisning paint and (ii) regul~tling the process
to maintain correct conditicne of maandfacture,

Corrmugnted asphaltic shecete have ncteworthy
properties which tre urefwl ir. construction; they are light
and poseecs excellent tnewmmsl irwlistion, They are completely
waterproot, flexitle ana non-cceravoting., Urlike palvanized
iron sheetr, sspneltlc chev's de not corrode or are damaged
in transit as i gererally e coee sl asbestos-cenment
csheete, Thepe sheut: =« aleo not o ttlecked by fungi or vermin,

The capite L cogt o ecteblorbirng 2 corrugated
asphaltic rcofing rrnect nlart i .rii’ with an 2rnual
production o1 one miliicr Bl.oo, 16 Gupreximetel] § 21000

and the cost of production vorsed ou

et

is 34 cuents/sq.m,




GOARNE! MED_AG™ AL IC_ROOFING. SHERTS

W1

iT2CDUCTION 1.0 Ire ceunud for e liclent and love=cou™ builaing

e ..™iy anf lrer.eed ot oualy 2uriiy: the laes dude
S R VIS JENPTISIE S Y IPIETIPR SR world . "Roodin "

TEPLLLTN T (R 0. . Loy Lulze of conotImue viorn orud

ey T ) . A e e ey o pede s § a
CLIlTClary woco - 2varl U o smiestogmcement £nects,

o g v . (o ' I IR =T Y el STV O 5 - o
aluminic cvets 20 ol cunised rorl rusaTE cre not oTa

o5y v e 1 ooract Lonpl worecvey, mect of the
2 %

developing cotubitea sove V0 Spend btuels precious [orel L
. 1 ) 4

[
exchange 5o wwpait oo taz fibaes fer manufecturing noucotes--

cement chectcy aiv iriur onl steol are algo imported -nd

-~

are need~d [or pricrii; igee., The followine typical date
presents the input v wivimente of raw materisles for asbestos
cement o galvenized irch: gheets in comparison with

i
.

agphaltic coomuen! 4 Yoo uny sheois

~-.-.'~.-~_..-' [ - .~

douling  ~oriel nlh co oved T Lot per{ Jorelgn exchonre
) per ton in  § squr. in) rejuiremene as
— e EC B R s A o 0f coet per ton

- Rk T I,

Ashh&l vie Reaf- 0C fgq.mi. )4 2 Ll
jA‘( TR T

Galvaniz -7 {::1 50 g5i.u. 1e€0 17 (for zirc o
sh. :ts Salvanizing only)

Asbegto- aren IO 5iera 144C 33 (for asbestse
cheets fitre only)

e A o . e

N e v e e e ST W i wt e e v . s e e e s et o on . ——

The need 2o+ sub-~t LUt roofing matericle 1ul-e Falverisend
iren sheotls =nd astentos comont sheets, is tuer-fore “p,orent
end corr. ;roted frorrltie Loofing can te ecan £i7) thie redd,

1.1 Aspheltle corm ) iad shoootz are very well sultod

for low-coct and “iporary housing.,  In rurel areas they




CONCLUSION

T™he proctee raptltal cost and the cos! of produstion
Reeds to he worked ci' for ench Tacation, cone'dering
loeal oYt tone ani price~ wr the s novr detafl s 7 {inputse
wnlad be haipfu' tn workire oyt the co-te in {ndtr{dial

Cates,

1. From 'he “oraccing pasae ** 1Y b aharrved that

a falr moun® ¥ wirk har beed uniartaken on the use of
Indian amphibole atha~t {1, Ve wanul o cture of sebeatos
reRent i Mot "Hee tPY D80 f ey qebasbs |0 tkp
maMactare o f sebectooa camert v et - Tes i tuny hgel-
propertiss Inheven 1 o her ne, wir, {4 tancila atrarptt,
and (1) 'hae ramar 0 Lomarnt 4 Loty Haroaral gort

S0 faY carried cout tn Tt b tnfsgten the preadbil ity
of Ut 14=4 v gre sy 1oV wne f ol b R Y e eemppiative'y

poor tanasiie <tvastt bu’ Iohe vgre fimas Fag 1at ! -Cqnt gy
cemant rofent o tacity. v one cet f axjarimaentn ¢
has baen ~ore'naad 1 Vhaeieat tor of amFihole achert o
Plays sn 1~port w0t v a0 Ansraqgeine Pho coment anharnt icon
capacity sn! thai ftharj Tatde b ovmiat mach andan mathes
18 not ratl-"yetary, Inet el the yaa of enrfare nrtive
reagent tye heen airpected. v oatother sot of experiment s
aprliecation o procgive ir moul Ing he  heen Tound nerecenrv.
However, the Taminatien tacr nique  ~ aionted Ir cace of
chryeotile hye not Yeen rongtlerat enitanle for amphibnle
asbestos. Variovs ex: arimentas earsled oue have estnbhli ehad
the pos=sibt) by of v iiisin - wrhitela arhest s {n whole

or in part 1n blent «t*h rhrvestin e, “urine of ashestoe-

cement DT‘Ome‘,rS‘. ~ortainting QMZ)?"l?‘,'(\T ¢ nehagtng 1in humt g

atmoaphere (. ° favhios dlnxide rar ha- ahown vromising reculte




facture ax: Hois<1v ¢ o erived in the following paregrepns:

21 YAl ooy Yoot

r. eotLy ronutactured in the

plrant conlaving oo Pyl viane Lo usually temed oy

L.

‘rocu prcaanget o b taams nt chomt)

+ 3 e : e RS

oo boaimy onys i tder o3 Lotton Dlies
e - Tor L -~ N . e ; o P, N e A R I
andc i, o I y 0ad piv g B waaden ane pLentitul 4y
avagl 5y oot L < imve celrvered ot

the fecicry vive, v "oed ecotd w1 nad caclest to preeese,

They aw: okteinnvie 1 Jrree u utrties in wid around

-~

The vpociticqtions 7 eardbound required for the

manwfactuire of reciniltis ~roruseicd gheets are ag below:~

iy, Thichno - e myn ). < mm

dinimun 2.06 mm
Averas: 2693 um

. . . ;2
ii. eigh* by area: 2.99¢ zn/ecw

. 4 3
Fit, dvlven o 4. 0 g/ em”

iv, Irecnec Geats 470/ em?

o8 and cther moterials whieh could be

used in veoricus ccubinations ier pneautacturing felt or

1, growad woed, sav dust:
i1, deTiberasd vond;

1ii, "hreddzd berk of

4

rees;

iv, ctraw;

Ve baggoagce;




vi, rego erd iute waste;

e AN .. )
vii., coconn Cine oy

iz, cduintegoston oathep fibres sud

::a 1" 4 .';‘”\r,.' R ' L L o

L

Sheoalesl wonll poicvdl, weol gless wool,

Additioa od o eeruni amour o -f cloy Le o advontageocus as it
Llovers rou wmabeld L ocozt and inpasis greaver stilfness,
2ale3 Dav osnteviogw 1000 vaot, 2etton o wool rags, seame
sna clath etiipninee Teon carmente tend to soften the boarg
“nd increase the porority and susoption ol the saturant,
Tutle vaste {rnde 1o barder *he boari and m~okes i1 denser
wd lene abusvbant,

The stifmers oF the board aud complete impregnation
L€ lmporton. cheranetiristics ¢ be sougiht for _n the Jinished
sroducu, U ot ronbinetionng of rew materi 248 omed above
ave uced To Sacwce Lhat fhe segnired cuavzeiecistice nve
maintained ‘. the noowvno fgeed £el or poury,
de & R i T _medauus Uhe second Lasie ray raterial

veed in “he manudretare or corrvgered asphod tio rooting
cheete ie tho aspiral *ie _".xr.p:v.“;f_:nsa.'bing;«; wediun whigeh is ;senerally
&opaving aepnadt of ~tendare crade,  Thle moterial ie
aveilable in rlenty in roex of the d2veloping countries,

eepecially in thore ccuntrier whero Netrol un refineries

heve been installod, In indian, cevhnlt of *he required grade

08 per specificatione given below, delivered at site, is




available =t /5 60 v ur | ang:
1. Doaciy 1037

Che Rl Z30°

=
o
$--

2unietretion wiwar 80-10(’ Hike 1t 9 wpec,
at O

dve Gol L s Hoand AL - /1 03

To oo AT o gwle Mir. elongavion i1CO cnm,

EE A T P S Pl 9Y,.55

AL T o e oy A, ‘*O £m, in 5 hours

erepoeitien at 1630¢

2,3 SUrmyii e sl Ter oaeeel Jronuie, aluminium foil
as well ag civainivm woint are vaed Ler qurione protection
of asphnltic revvgaty” cheesy, Vipersl Sranule could be
nedtufac v ¢ e o L petyral Lovas in many coloure
aud ther Tere o v b o T eved 4 SR osuitacen with pleaa§.ng
chedos,  *Dwidnw 2000 19 baow 4o &ive naztter protectyion
and Ly MLEO DUl T 1 Test e in revleciin; the heat o1 <he sun,
However, _4 i« » LosAT meatapiod wnd e net aveilable Srom
indimencv s aouocl oty L mon of U doveloping ~ountilen.
Aluaini -+ onisit in s 0 afaata Yool tute and i easy to
apply., - ool culliedent Lowsection Iiom veather ag

Well ap Lo Rl bheat oo the sun. Diler oewnts, espacially

pleotic cnwleion roins. e se ve Yor siving Jdecovrative

Y f,..\«

1

coloured fin's", *+: An- voner Cariace of thue sorruzetied shee g,
However, ther incrvco—e +h . rgpl rd =Tty Jherefore, not
widely cdcptea, Lluruiuiocom pein® which ie “he most satlp~
factory nadia vionl in Diita, Lo oavailable at approrimately

70 ecentn Her 21 one Tive of the prin® conld cover

18 8Qele O putTuce,




MANUFACTURING
PROCESS

2.4 Tar owea ey of *.¢*3.0 rav noterials required for
the producticu ¢f [UY,009 goai, of 16rres. ced snects per

annum e o Yolle e

Ay S DUy o Puvis o)
e o lear o, o othaer ) / tonne per day
Dobcoar pe a6 )

1. oooaltle aire, .eang 5 tonne per day

140 sduindy m  vdny 370 litras per dey

v, ived 91 Lor hee ing i toune per day
Ty Frooe waeer 20000 litryg pur shift.
3.0 The LAt chr oy ehovnang 1o S -uence of operatione

is givon .n Anpeniic I, "n L870Uw o7 machinory 19 shown in
Appendix Ii. Tuo dif iy it - eqroncor op airruaged {n such

& mAnner taa. thor ac a eovudruour Cles o materials from

the raw unterials yard to 0 fin el nroduct plore,

3.1 The wnte vapes . other Ttuvous materin) 5 are

raceivec in *rack losde ana dvomod 10 the open cav zateriale

»

giorage yard vuisn ia ad’econt {0 ‘he mliping reectroa, The
weete puper fa iringportci ry means of Lochan cal squipment
and dropped Tate tho gorking pit,  fn opticoen quentity of
woter 1. ndde’ to ook th: vaate pener 1oy o aindmun of
4 nours.  The [orLed pancy Lo *hea Ced ny buit conveyor
or grab bucker (o thr (rad onprr placed above the rough
hempmer -~ 7, ipen e COUEY foTaer A1) the pulp flowe by
gravits ino A Lo o grouna crvel fran #here 1t 18 11fted
by means ¢ . demr o an overherd toak,  Tho pulp te

ischarged ‘nte um ng of the lank and paepeas over bhaffles

—

TR —

H
i
]
H




3
1
1
:

DRSULIPTION
OF PLANT AND
BQUIPMAENT

to the other ond from where it i¢ drww out and fed into
the hopper o ¢ fine usmmer w21, The pulp ‘e :vduced
to the requiava * wevery or Yo uails Saen Cb £lowt Late
agrouna wovel ot vl e it e 11 gty srapdere by

means ou 7 v KLY o Ghe o, T e apoon v S Oa

=

bafflen wid .o toar ST ety Fooodint Laabs oF

the (ol oy Lo seirmn, ciparing Yo inm ol whion formes
te the reqwicoed thocunoen oo the Tal i maiin b etrippe
off eni stacxud oo pniiote To o sallor = Ay moved by
bruck s te the ¢ oo uors he pe prowd on the o
for sun dryergs. Abtorotiy L7y S0 DVeab Wi thh contirolied

hunid ity and vtesnerntir crn siee ne v, 1oyed for quick

Aryinge  Howover, ooyl ol e coemis tn he Sun e oa

cheayer and catiaf{net 1 Lotiaoy.,  ino dres sheota are collucted

and trongported v Lo incrognntooy ehed Jhere the are

trimmed, wittoo, T ang 1 o sensted ir oan asphal tie
bath malnta: ed 1, - tene t By the trusan s
of the ucard anm sent siag Por oo al, lne, AL o Lapresmet

the sheots ~r- aproyed with anid o1l %o quickse t the amphalt

and prevent tro Cteking ot gheata, and theeanf o g lowsd

o cure Jor o oannit opaot sy S brangporlinge o ‘he
paintire: ened Wieie Lae eio ey 2ot
The pacuted shisoty am e vt sl o racks i) they

are 3ry. Do O trae w3 ety are Dinal i Lraaed for

gualiiy end mige. F - Ay Loy

4.0 Toe wactuinesy (or e moaoudacturs of corrahted

agphal tic shests conatibe “mrernti dly of i -

1., «A8LC  Ave " gOrUing GLchLnee,

11, gomking pit convayo-,

(S0
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Vi, B ] 4 i OFL e

4,i SPeIRLLeTs wal L0 g auLay o woniprent used are
Siven AR Apoeow v LT, “rdesgrint oo oA frmaecion of

3

these dacLas Ly P U o neabiurod Y o e

ATSee 2aver ,evc o coorogess laeno gachines are used

to clean the wug* - paper “roo w7t w2te) aicece and otaer
Wrawp meterind wrient o0 g oveot2 tunullee so that the
pudplag aocn rory Lnouot o Cea,

SX.azy” gll Jrroovers 't oo bl conveyor dipping
at oome ert nt i anlm A Y Yag diezharge end

b

b1 . . “ . "l . N
tocated o the noarae cployaw i1l Tasd NCHIBCL.
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STANDARDS

ormyating = ouiomes’.: The coriugating cquipnent
consists ol &« (a- A7 Lavo Lo Iruas to re1l vhe eurTace of
the ey Wi o o L prosedd v o omaguence hy oo
set of Acur o L oL Cova T e Eaace s T, the
asphalt towlor, o L s et osay of

COXLUer cre o vl LY o e Wl i het rollers

- P . PR £, N | I gy
auvvome Lo Ty T wat oo ated Corn

T P 4 1
o Loy ¥ LT LA .
N RS ORI AR g

Uhe cuprsgaaling equipmer.t
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melted oul 0. thy iy oy Wiiotr ot le reselved,  The molter
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impreguoting wit,

‘E‘
SRELnnnll D Suthes Acatcd snd Laintained ¢t
the re miglie te pers'yire Wyounstouminiaiton

The corvurat o boarte e
pallets el 4lie Apg Mol upp=d inde the meltern asphelt by
meane of a i’ negne,

5,0 There 10 v ~ise any standards for corrugcted
asphalic roo’ .. loote, s 3;_,.3,4.:,311:3 <Nalan Standards
Institviion have air.re Up the evojact recentls,  Pron the

study of the avallszbls i-ta on aennritis reoPfings and other

matericle, a neaber o Hogio A AL TL St 1 i oard w0 the

-
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g
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given below:-~

LS

2o
3.
4,
5

6.

1e

9.

10,

11,

6.0

Size:

Thickness:
dsphalt content:
ac1e£hts

Bstimated sgeful
lifea;

Abscrprica ol water
by wt in 24 nours:

Fercolaticn of
water:

Beam stirength 2t
breaking:

Impact strengtas

Duraoility of
aluninium paint;

Pire protection:

Control of quality of *“he

achieved by:

le2 m x 0,6 m, corrucntion diameter

& mn,
5 mn to ¢ o noming

approX, 4. 0v welght

-

e Kg Uo7 Vorsgheet

v

‘o 4
1 H

te =~ 1 Veagrs,

Do in saupie kept immersed in
vater for 24 hcure.

Artor tes¥ing for <4 hours with
Ueb & head ol water, ao apparent
moicstire {etacted on the reverge
face ou the a.eet,

O K on v Cu.f m span,
10 kg on = G.% w spen,

Snowls Wy iugtond 3 kg weight
droppes on to iho shect from a
Aedgnt ol Y., 1, {the material
ey ounly lec Lut Lot shatter),

Ne wirzule dotermnracion of paint
alier resealod wettine and drying
0L sbvet tor jul crelea at

‘BOn () ~

< W ‘T: & ve

fre pretection soverod by
0L av e Wationeld Toard of

J fire drdoevuriter, i.e,
nowserate provecilon against fire,

n o

Tinished product can be

a) controlling the suality of the board;

b) using zorrectly blended irpresmating

acphaltic medium,

¢) regulatiiy;

¢ tenmperat e of imprem=ation;

d) deterwining the correat corrugation form
for marimun cnect rizidity;
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USE OF
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ASPHALTIC
SHEETS
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COSTs

8.0 A pl:nt to minul=ctuwe corrugeted asphaltic roofing

sheets can ke 0L snv aarncity cince Lhe oulk
cost i1e wrde of ruv o oy als, SR A I

capacity 1e riea oL et

-

prevarlirng .. ndil T il nont
capacity wonuld ep rerLa 10y 0v cg followe:-
le Land, builolr, o civid vorks
Il Plent o omeoor oy -
2) Speexrl puwryore squirnent

B) Elcetrienl miu-stotion,

bl oy, e,
+ A . ~ . 3
C, Anciriar STt to3veh aw
2O T N T AR 7
Lracke, o . Ui o, e,

.. .
1iil, Pre-cre, o ive rmnooicig et
lrleres. au~ir . concoLrietiorn,

iv, work? g oo,

OF the

OO e A undor

- - -\' 4
10T o a0

moLlion eiein,

~otkitiioneg

ol *his

£ 46,500

\\
"‘)

£ 9
#3
& 13,000

f 6,500

8 13,000
i z’:;,doo

e s - S

~ I B AR, Yy ' y [
841 MOB87 01 pruaucsiior: The angt o1 rroduction of
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Lo Raw iotoiiais
1o Jlown o el 1o tene £ 0/ ton
ii. Poyer (oxor Ul ope « KM 7/ ton

1ii, Priiting: mrderi o -

iv, Dundey otene

1, Laboegr o 0L rvacion iacl uds Mg
WD erial rad ocorapal o¢flfw*
verhooda,

Vi, fowe. . a0 e

, AN o oy e e 4
o slaeahl e nrcduelion

A 72,000
£ 34,000
£ 54,000
y: 850

& 4C,000

K 21,000

production

to be

i

R Y——




qglo

iii, Maintenance materi~ls and # 16,000
gundry expensgeg,

IlI, Deprecicztiion

1. Bullduing @ Y £ 19,400
ii, Plent & Machirery @ 10% # 1,000
B %9, 250

Teking 8055 net saleable production,
the cost of production per sq.m, = _257_

= f 0.34/8q.m,
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