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CemenT

oo DEFINIRION ' ' : .
. Comenl s I’u- muh'rml ulthmlwl l'y Iu.'nlu'lg an snlimale mrixture nf (‘u,cur:'MN

unJ unu'”m'v. ms nmlm-iuls ol snj]}:'im:lly I:fylr tenmrporalure fo pnu{m'ﬁ r’iulcvrs ‘1 11!.'.:&'

CII."LGJ'S are I']M_‘" yl'ﬂllﬂt‘l {oa fl.ﬂ‘(.’ pﬂ!(l(l(!l‘.

s an important lmi’cll'ng_ material, In U824, it was introduced by an
Ifarg/r'slr J‘!nsnn ]cqsupl: /‘s;n nm. _ : ' .

‘- He _I;mml, rwhron a sh-cmgly heated mi_xture‘nf linrestone and clay was nrived

e u-i!_’: waler and alloeed to s('an'cl, it hardened to a stone like mass, which resembled
| Yortland rock, which is a fc_mnms bui’c]ing stone ofEnglanc]. - |

i L4

nt is given to the mixture, of lime (ol»tairJ:éé:l_ . ﬁonr

' e slone), sr'fl'rn, iron oxide and aluntina. ‘

TI‘I!HS- namve ")("'llﬂl‘u” cemae,

¢

o . COMPOSITION . -
; An arverage comiposilion nf Portland cement is given lwelqw_.
E' Line (CaQ)) 62%  Iron oxide (Fe,O3) 2.5%
o Silica (Si0),) - 22% Sulplwr irioxide (SO 1.5%
‘ . Almina (ALQ)) 7.5% " Sodiunt oxide (Na;,O) - 1%
- Magnesia A ,y'( )) 2.8% Potassium oxide { I(JO) 1%

‘ Lssential comstituents are fimre (n[rlaihetl ﬁ-om lime stone) e-'::'livu and: alumina
! (prosent c'lay). ' o
IRAW MATERIALS _ . ‘
Raw malerials used in cement nmnufactuﬁe are ‘(wﬁ >

/ Calcarions laterial )

» : RPN i\ (VN .
’ It is used as Iiuws!unc,_ marble, chalks and lﬂal’i&%{@% %ggﬁﬁlgaufde Cao :

2, fli'xifllulccealts I\fcﬂm'fal : ' 'T’F '\5\\36’ T
It is r'ulrqu:uJ as cby, slmlc,' slale am %ﬂ?ﬁwmnm sﬂrg. These pram'de

- 1fe A “
ents such as alvminatos and Sllt(‘.'ﬂiés.'

conpon
el
3. Cypsrm . _ _ o
Addition of upsuI decrecses the se”ing tiine nf cament, L
A normal bateh for cenrent manufacture consists of about 75% limestone
20.25% chay and 3-4% gypsum. - AR
In Palistan, sui gas is usccl- in mastof cament kilns. :

- MANUFACTURE , -
Cemont is mcmuﬁw[m-ed_ either by clry process or wel process.
e Dry process cheaper, but needs excessive ﬁne griucl:'ng. This process is: more

T

suited ﬁ:r fard nmlcm’a]._ . _ ' , i -
. Wet prm:vss s frcu- ﬁ"um c]us!, gm"nJing is easier and compqsilibu af il‘il:::gg_éfweut
cait easily be controlled. . L St .
The choice of wet or er process c!epémls{ upon
. I’Inysicn/ mndmm; of the raw matem_'c'_:_l
o local climatic conditions nf the faci'or_t}

- I’!'l.('l..' (lf Ht’l '
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t'mm.mm \l‘ha"nrh ul iflqh;‘vhl:'b e Eaehistan

\\l T l-lw( LSS ‘ L
In this qnmlnnp Is dmw n waler. . : : AR
It involves lu”nn'nnr slops :

( mslmn; uml nm.lun; nj llu- raie mailor ml

f\ln\nm !In- maler ml m correct pmpnr!mn

L Heating llw ~’muy n rulmJ Feile.
C Iml\m fummlnm

oo o b =

(lnm,mq nfn-mvnl clml\m uulh qupsum

L8

1. CROSHING AND GRINDING 5‘5'\

bufl raw maler ml s fnd cr tn:lwd mlu Qa surlab’c i}t h\ ) WJDA'W: .‘.-’HJLB'. ll IS

'l!wn qumml T} l’w presence nf waier GH'”(.'[ “@\ ng CJI"’IC[’ Jcal [ml/ or
¢
. I.ulw mr” conlaining «a Jnnqv uf-!uu’ quj ve

. ((\'6\ '
T2 fm.u,w. OF BAW MATEIRLAL

“\5\\96‘

Powder lime stone is mixed wvtln c’ay in proper proportion (Immstone 75 %,
clasj 25%). Mixer is finehy ground and made homogeneous by compressecl air. Thus
a pasle is obtained called c’ou :

' Shirry contain 35 to 45% water. It is sometrmes ft’tered lo reduce water
conlonl to 20 to 30%, and the fr”e: caLes are stored in storage bins. Tlns reduces
the fuu]unh-umplum ]m heating slage. .
MMQ-M
Rotary L’l]l ’ ' }

H um-:ncls uf a ImJe culmc’cr It-is 8 lo 18 fu.’l i Jmmeler an(l _
300-500 foet in lenath. It is made of steel, It is ltm.r’ inside with fue[n icks.

The Lila rotale on ils axis al a rate af 1- 2 turn per minule. It is rotated
hror mmla”u and inelined o j-.-w Joqwo

!Ir the un’a!mn n[ L'rlu, erqe s’ow’y moves clowmva:d

b *""‘3 %

' . K] ?" N

- H .‘ E .

\ 7/ Scrow S RS
convoyor . _ o

-
o] .
2\ et . S Coal dust

\ Hot aer !
Blower

-
‘ - )

P! "OCLSES

_ (Im:qo or qlmn; is m!mr’ucec’ into Ie:’n l:y a cmweyer. (_Imrge 15 lteatec] by
lmmmq uldl oil or nalural gas.

‘, l” H’?’l”” l'llll Jlarqe ’Jﬂsses i,fuaugl, tl,ree d,ﬂ.ere"t te'"f-’(”ﬂ'itﬂe zones where
¢ 'ﬂ"'""’ reactions '“"0 Pinco C Imv‘gc takes 2-3 homs lo pass thr ouglz a kr’n.

[y
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" im&im} "_'_l_{_l‘.u_l_’l_'_ T Bntnstotes be Pabis taaee ) 4 ’ : *
K > -

(i) Drying € Ie Dro<lleating Zone (Minimuim Temperalure Zone) =

-

o
T

e o - : . SE 3
[ lln-'.-' SITTITIRY RIS uluml \“U“ﬂ( .'”‘_'l‘c' f'nu‘.-:hu\i 1% H'Hlﬂl'm, m’n/ .-/.:y ia
t B 5%

,vrul\"vu f:tlu/‘l__,( )J, b'f()z'(tllcl 1*.'02()3..

R Lo : i
- (i) Decomposition Zone (Moderatate Temperalure Zone) . y
-~ Here temporature goes upto 800°C. Here limestone decomposes into fime”
and CO),. o

CaC)y,  — (W) + 00,

hid

vee 13

1 Bz.u'ninq Zone . _ .
An this zome, lemperatlure goes upto 1 500°C. Here most _trf the reactions”

nf _cement fornalion Adake p/ape. ;Cao, Si0,, /l’z 2 andl F0203 . combfne -
together and Jorm tricalcium sificate, tr:'cc.zlcr'uma,um_f'natc and calcr'pim ferrite

cle, : . : v
3Ca() 4 r”__.( ), C— 3(10()./1’30‘, ( tricakiun aluminate )
3Ca) 4+ §i(), —>» 3Ca085i0; ( tricalcium sificate ) _

ACal 24ALO A Fe (), “'_> . 4Ca0.A1,0,.Fe,0, (tetracalcium alumino f;;i-rite )

(iv) l' Cooling Zone - e o ' T
‘ I this last zone, charge is cooled to 150°C to 200/ C . .
| R

- A _Crazuen Fornarioy S : L ~ P 1q0: o

The resulting product obtained ﬁ-am. kil is kn *‘wfp cﬁ@é’ﬁkﬁc?inlmrs; It is - 8

g:‘ccnislz black or grey colonred balls, varying in s"q‘ﬁ?: i\ éep&w‘*rm!s lo poas. Y

| | S s -
>k

v Pl
Conront rliul:m’s are air-coo]ec,, about 5% gypsum is grﬂn!uu"j$ to ﬁne pouga,ef_. It
is thon mived with clinkors and again grounc{. 'ana”y ﬁm'slwcl cament i1s pumpéc[ T ‘l
pneunmlicn”y fo slorage silos’ from where it is drawn for- packr'ng. It is pizcleecl in
paper bags or for Jis;ur!c’q in bulk containers, ' '

L
.,

3. GRINDING THE CLINKERS WITH GYPSUMN

. i . 1




r_"—‘,""f“‘""""'":f —— o ’ . ' .
- _\.g--uuuulu L fcuntal fndusteies in l.'.g‘l_a-f.smrn i ‘ _ . CIW 0N L N f tear
L:\' o SErnNG ov cemene . - : ' ‘

N .. . ' - ’. V
When coment is mixed with water
. ’ ’

R

ks called selling r’f cement, - -

and allowed to stand, it is Imrz',en_ml. 771'.1'5'_
e B ;_‘l;_“_.\‘q}-llf:;;‘-j -H_[-"_l‘c'”h'l;l-j l.l!l"l"'ﬂll‘;':-.-Ii.llnll;ulfllll;i' c'lmil I,”J,f,

-vly'sr's I'"ronosses
]\’oncﬁnn_ Ta i Pace In Lirst 2. Hours . o _
o - After mixing with tealor, 'lr:i-t'cr[g"ittfnf a’;-miihdh* absorbs

' ]‘;gm.r.s' a c:_q”nid:_rl gc’ n_['.rnmjmsr'!irm' ‘.%‘(T‘aof/ll;,O‘, .OH L0

'4,:!c.'r"( li:-ﬂlmh'nu J and

GO0, ) oy ) > ACaOALO, 0 ()

_ This aul crystallizos slnw-ly and reacts with gupsum ( Ca80,.21 1O) 1o form
er, rstals of c:uLfimn‘-s.nlplmhrlu'n.- inale (3Cq O.AI_ZOJ.SCGSO,,.Z[_ 1,0)

SCaO.ALO), +CaSO2H 0 —» FCaOQ.AL0,.3Ca80,.201 0¥
Reactions Taking Place Between I To 7 Days -
T Tri-calcitm silicate and !f‘f—:‘cr’('

CatOn), and AlOI1)

fum al_mu-r'nafc ]13[(]:'015;:0 lo prgu]m*v'wy.éluls af

3CaO.8i0), + 1 .0) > CofOIN), 4 200080,
SCOALO, 01O == 3CaOtl), + OAKOI1),

., j\.’g't"ll{' ..‘\-I'('.},l"(l 1‘!&{15’(!/&" fp.l. (9,“(( )I’}-‘ Eicl‘ sluut'{f{‘_“" "" I’IL’ '-.‘"I(""-J.('I.‘_]Ul t"'i‘.‘l il"park .
sh-cngllr (o i, K . : _ ] _

1!’(()”)3 ﬁ”s ll.r;' ind

loosing walor pm‘lly [’y o

erslices rus:illing n Imrdetging the mass. T?m gel starls
vaporalion and sels o a hard mass. - C

CEMENT INDUSTRY 1N PAKINIAN

In 1047, !Iu-ru woere f(mr cumbnl- ;5,1:3_;1.!5 ;11 West Pakfslmt.-‘.ﬂwse p.mr,zicét] .‘
3...'?(-),000,[”"5 uf rqnmnl.-: por yvm;'. T 1954, _pp-aductfon ﬂf
000,000 tons per year. In [Q5

' 0 two more cement factaries we
Khrel and 11 ydrabad. 1 el still produe

lion _of .cemenl was less than needed.
For n’o_vo/nping countries, liko

Pakistan, there is ahvays need Jor
- new pm'iec-lvs. Al prosent 22 fac!m'-r'es are wa-r’cfng m Paler'stan' both in private and
pu“fc sector, Those are using both r’iy and et :

processes. Cu‘r-renf]y annual
- N ey, . - .n 3 L ' .
production of comrent is 578,802 wietsic tons/annum, :

cemeil wont upfo o
re set up at Daud

cenment for

b
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C ,f/‘ gt ('!l'g'"l{h“ frnststries B Pabistang . 5 : Lhaoix . Sponktd NV
I Sortilizers

) These e substances which e added (0 soll to mu!w np. the deticieny UI eastritlal -
. elements lihe nitrogen, plm.spl oy and postassim (NPH) veduived for the rowth of

planls., .
These inereases the _/:'r!i/il_u uf soil and r‘vp’wn'sl: the olanents takon up;.‘f;:mu :
_ soil ,'_u Provions crops. . . T,
IsToRY ' ' o
flqm nl!mv oo ul l’w -mlu uulm-h 1 ’cmmw. Frenn !/u' rery lu'qmmmf, ]wh/:.cl'e-
wore va lo inerease the /m h’:hr t’fwu/ ( Imwm used manure since 500 B.C. : i .

A manuro is an organic maler ml u«wa’ lnﬂzrhluc ll.'"’l’t" [l Is uszm/[q consrs{s of

fucucc‘-' um'l nrine uf /mnoshn l.rmn.lncl\

‘ E1L.EMENTS ESSENTIAL FOR PLANT Growrn
Nutriont cloments needed for the normal gr owil: of plants can lve c’ass:ﬁea’ as

nricronulr n'u! and macrenulrient S, p

Micro-Nulrienls ' - . : _

' The _nutricnts requived in very small amount for _qrowth of planis are called_micro- =~ .+
nufricnts. ' y
These inclede Baron, Copper, Iron, Manganese, ch, Mablm’emtm and

( li’l" .

'”w-w are u-qmuul i minnde quantities. Tlmw are c]anqemus " Imge
amaount., Their reqridrenent varies ﬁn Nt (Jq. to 20() g. per acre

-~

- Macro-Nutrienls
. The nutricats required in_a_ Lnge amount for_qrowth of glanlzs are called - macro-
nuririculs,

These inelude Nitrogen, 1 'Imcplnn'ons, P, )iasr.-nmr C alcmm, iWagnecmm, -
\ulfrlwr, Carbon, ”ur’tm;un and Oxygen.
Nitrogen Phosphorons and Potassitm are of prime imporia gﬁwrle
. Hulplwr Magnesiom and Caleinm are of secondary importance. P\\‘m 0! cot® :
Their requirentont var fos frmn 5[(47 lo 200KJ pel‘ acre. 'o \ L\l \\0 - ’
«\‘J C“e“\\S :

JQUIREMENT OF A FERTILIZER B \a\ s\\eﬁ ' ‘
All urm}muncla uf a qiven c/o.-ucnl can not as fer tilizor: The reqwretl a
clenrent ¢/mnIJ be prosoenl i waler- soluble c«m:pouml ﬂms’ plant,s' can uncr:ly take it
up. Fi mllm: this mm;mmul should be stable both in soil and storage. Il should not
he c’equm":uml It showld not harden to stony 1 Mmass. Ii should be c]zcap S ] o
LISSENT JAL CONDITIONS OF A (-00“ FERTI, III'.R. _ ‘
l. Nutrient ulemvn!c nf ﬁzrh/rzet should be reaclrly avmlalale fo p’ani.s. : ~
2. It mnst he <nlu[r’c in waler so that it mixes with soil '
. S
3., It showld not be m;m-mnc tn planls : : - fi
4. It --]mulr’ he (’l('ﬂp . ‘ ;,"
5. It must be stable  so that rl is avmlalr]e to growmg plan{s for Ionggr R
B [171 T4 : _ i P

(). It ¢Inmlrl nol (INUH"’L’ i’w pII nfso:l

. 7. Rain or mlw *-’NM!I:'I convert it in suclr farm so that planls can eag,l
nse il

- JAMSHED AKBAR
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\ o , Lt 13 4 Seuising Fbui

R Cammpon Cliemical sty i fibfstun | 0
o :'(lfl,;:\s:s‘ll’l(h\'l‘lim oF FERTILIZERS S : _ ‘ _
“ _:: - ""Ul"_”]f".'t’l::-‘ et 4“):::.‘€’;|"il 1R I;H_:I {o ;I,ul !th‘"‘u'il/'t'lﬂllﬂ"l_l".'-‘ ’ll‘"g‘l'.'iql_ﬂl in -f‘luv.;_", ("‘
T o .l."i».”ngin__‘q are pmprorland _,vrfi/ffvre: R :
/‘ Nitrogenvons ];'-rl}',f:w-'s_ . .
B, !"nmp’mhl:_ﬁ;g'h'fi:w's “5
- C. Patassivm ﬁ_.n"filizurs ‘ “
. : B : _ 3
A. _ NITROGENOUS FERTILIZERS .
Those ;-su-_p;ltl_y wilrogen lo the soil . ,
Linportaidd nilrogenons ]:;rli[:':vrs are . CLT _ : o
' T - : {
Anmmoninum Nitrale Cialeim Ampioninm Nitrate Basic Calcivin Nilrate . ‘
Caleinm ('_lmmm-n’-.l:-- Amemoniun Nitrate Anvnaniunt 'l’]ma_p’téfa ) - x
Awtnronrinnn Chloride A trea o Aminreniia, _ 7 :
lf..wap! ammonia all the ﬁsrﬁlfz'ers are used in sodid ﬁn'm. Al m’trogenem;s 3
ﬁ.wt‘r'li:&rs make the soil acidic except calcium nilrate, sodinm sitrate and polassium o
Cnitrate. Acidity of the soil can be controlled by regul&r liming (adding lime) of soil.
{inporignee € )f Nitrogen _ : . :
e Nitrogen is vssential during carly stale fm- the Jévc’opmeul of kaves and
slom, ' . ' ' )
o It is the main constiluenl of prolein.
o [l gives green colour ln‘l/r_t' loavos .
. It fucreases the yr’v[a, and qmrlily q{ pla.nls.
1, Aerrpnes Ax FRpriLiznn . ‘
It is used in liquid stato. It comtains 82% uitrogen, 1 Js injocted six ine hoss .
{ lenu- the s'm;ﬂr‘cc of soil fo aveid il ﬁ'_nin seeping oo, ' : \
2 Linsse _ I _ .
: 1t is high qualily nitrogenous Jortilizer. 1t is most widely used in Pakistan. It ;
conlaims 40% reifrogon. - ] _ - . ﬁ
Manufacture o AN ﬁx@.\]’t\\“’q' o
Manufacture of wrea involves follwwing steps 6“ Q\‘@m\s > - g
(5) ! ’rv;rmz}lff;u ( )f I'.-,ycirugc.-u o P \‘,“aﬁ\S\"e{’\’ . :
(i Proparalion Of Ammonia By fIaber'{;ﬂ%\ééss
o (i) ]’-rc-;whﬂr'mr ( )fjlmmm:iun.p Carbamate ' I B
o (iv) Proparalion ()f Uréa ’ . ' L S
B " o) Conrcontralion Of Urea. . |
(vi) .Pri”iug' '
(i) LDreparation ( J]._I _’![Jrc-_u_rw_r‘m - - o
1 I!".‘,’"’.‘"'" is "l”""‘"'-f-"i f"‘”" natural gds lr_y };as".s.'i:‘z'g its mixture with stéam over o
_freahw[ NP . - i ' : . {
. {
CH, '+ 211,00 —> CO, + 4H, o . _ .
- - ’ - . o !
i

JAMSHED AKBAR

E-mail: jamshed chemist@yahoo.com




/ © Qo Clesitod Ivehusiteics In st 7. _ ' it 13 1 vevind B . .

(i) Dreparation Of Awmenio Ly | labor's Drocoss

Ammnronia is ;m-purmf oy Halr's priscess. In this provess l\"__._ﬁ'um air and H,

Care veaedod i the vatio nf [:3 i reaclion chamber in the presence u] calalyst,
' N.vSH, o » UNHL o

(iii) Proparation ( ) Anvmonium Carbamate

Clascons (), is mived with gasvous NI in the ratio 1:2 in a reactor. This

reaclion prmluros amaoniwm carbamate.

o
i/

e, SNHy —> HoN-C—oMiy -
(iv) Preparation ()f [ rea

- Ammoniam carbamale on r]cl:yc’ml‘fon gives urea
‘ P | o

“(v) Coneentration Of Urea Solution : .

Urca solution. obtained is conceritraled i oan cmpmﬁfhﬁfuw_ waler is
- removed by passing steam under vacuum in two euapmw -c-rggsi\\'l1tus 00.7%
srcn melt is obtained. 11 is then primpcc’ to pn’”t’naeﬁﬂ , \@\{3\\0 ‘ . ‘
{vi) Dyilling J ﬁﬂ‘aﬂ\g\\e‘ -

Molten wrea is spruyml at the ;ﬁ-rﬂiﬁ\}a\);:)\tvar' I‘ry means of pri”ing bucket. It is

cooled Iiy air rising npu-arcl. Molten clrople['s of urea sdlid.{fy lo pri”s', Prills af L
. ﬂwrt:’ln‘:urs are free of dust, casy to handle and easy o Spread on the fre’c[ : : ‘
Urea pri”s are then lmggcc] or slored . : . ' 3

AR

v Beiy - A .
] Carbamate - : Two stage
- ol comdensation (] ecomposition - Urea synthesis - _uvapnrati,fw
1 i3 Condensation \ .
Bulk storage/- . [r /
Bagging | *| Prifled s |4 Prilling

I contains 33 — 33.5% nitrogen. It is hygioscopic.
It is obtaived [7y ucu!rali:r'ng nitric acid with ammonia.

N"_; + ”h’()" . —> NI'I,'N()J

/‘flcr ;mulmlr':alimr, walcrl is evapoml'ecl. So]u’[ ammonium nilrate is meltécl.‘r-;
Molten ammoninm nilrale is _sprdyed_ at the ﬁri”r'ng tower by nieans of pri]lfﬁlg
lmf-,];_u!_. ’H' is mn/ur{ !15; air rising upwarcl. Molten c]mpfets of ahnnoniwﬁ ‘so]iclify
y,.,I ; rills uf ﬂ-;-lr’:zars are ﬁ-éé of dust, easy lo handle am-'_! easy lo spreacl on ‘
1old, ' ' o . Ly 1]

S I is nsed as f‘""'"'l"z‘—’" f‘”’ many crops excepl PacIcIy rice. It is Be;ause bacte
in ,’"""l"‘l\,ﬁt"rl'ﬁ comvert il to nilrogen g ' “ ¥

as., It-t's qléo used _a’ong with Iin_z':é; o e 4
- JAMSHED AKBAR
Tomail iomshed_chemist@yahoo.com
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. IPHOSPIATIC FERTILIZERS :
These Jrroe foos p’msp/nwmm tor the soil . _
I'Im;t-'p.lmnm.-: j;-rlili:w-.-' Imm- J::[]:.'rvnl cenmposilions, .”me-' !!uw havo Jl:’]'emul '
solubilities in soil. Tieo important waler-saluble Jertilizers are’ ‘ ‘
Calctem Supor | ’Imsplnﬂv or .Snper ! ”msp’mlc.'-_ . ( u(ll o), .
" Diantmoniton 1 ’Imsp,mlc or 'l’rip[e Super le.sp’mlu (N1, }.11P°0),

!jg!my_«_{yn_'}' ()]'Plnr.qplrm'«'um
o - J1ix :-.'-.,uh-.-.l to stivinhile w'.u-/y yru-u-llr. o :
. It alse accolerates seed and fruil_ ﬁn’malioh_ clm-ing Iator slages nf'gruwl.l.ri

. It also inereases resistant to discases.

I vryoNey l'n&.s‘t-n ey [ (NI THX), ]
It contains 10% nitrogen and 48% 1,0;5.
This ln'glr purily campouwcl is pr@parecl lry _
process anhudrons ammonia gas is reacted with p’rospfm:-:'«: acid at 60 - 70_0(:' :

a continuous process. In ‘this

AN LD, ——> (NI ) HPO, + heat

It is an exothernric reaclion. Heat evolved evaporales waler ﬁ'crm qumn'. From
this cryshr/s nf dicnmroninm p’msplmte are olrtar'n_ea’._ These crystals are centriﬁdgec[,
washed and dvied. This prorlucl contains 75% pla'nt nudrionts. It is suitable to use

alonie m'- with a;llln -r_/;-rl ilizors.

PForassiim FERTILIZERS
ili ' i he soil. Tl “especially nsed for
These ﬁ'rlrlx:g-rs prm-u"v polassinm o lie soil. These are espectallyy nsed. for

)
‘e

lulmn'n, c‘u”vu, pelalo and corn. _
. m * T .. . -~ - f
lmportance n/ DPolassinnr : .
o . Itis ruqm'nwl Jor Jormation of starch, sugar and the ﬁ[ntms malterial of the
plcm!. ‘ '

’ It increases resistant lo diseases. .

o It makes p/.ml strong by lepr'ug n ’mafthy rool system. “\‘6

It also Iu'lp n ripening nf sceds, ﬁ'm'ts and cercals. D ﬁrd\!ax\gﬂ‘
Y] AN

L
' i
s T L et e

potissien Nrparr ( KNO, ) . ﬁ 9 “Q&,c'\\

It contains 13% nilrogen and 44% potaqb. '\\- \'L\“\ .

i : 26“\,&

In im’lnsh-y,- il is F""Jl‘“'""d l’.‘l c{ou[)’e fl“—' mposilion reaclien b/ KCI and

N—(”\,()J . ) . o ) . . o
. NaNO, + KO —> NaCl +KNO,

Procoss 1 | -7 ) L --_; O

A hot solution_of NaNO, is P"GP"'"‘?J- SOIl'cl KCl is added to it. On heahng»

tals of KO changes into NaCl erystals. Hot potassinm nitrale solution inoves.

!In-mr-ql: the cryslafs al the hotlom nf l’.ciile. Solutfan is cm;,éc[. Snm” amount of

waler is added to prevent fm'l,mr rleposilr'qn ofNaCI c_’uri‘ng cool:'ng. This give pa]e' ‘

yu”mv solid KN( ).

JAMSHED AKBAR
E-mail: jomshed chemist@®vahoo.com
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(.‘nugﬁfmg Clienriaad Baghairies n ..l Sahistasr ‘) . o .

DD EFINEVION o

a m_rg.l.’u' marsha ol of the River Nile in Fiaupt arornd 3000 B.C.

© IBAW MATERIAL

- NEUTRAS, SULPHEITE SEMI CHEMICAL PROCESS

. NaOIT to nentralize orgawic acid liberated from raw materials.

Crarer INDUSTIRY

I is w0 sihoot um!u_m'ul macde ey uf ) mf-lwur’c uf natural collihmsic ﬁ"u-rz-', whicl |
have boen vausih-&l fmm an aqueons suspoension. The pa-'qu‘! obtained s a@
!qultvng'!e uj if':lvrﬂwl'iny fi[wrs. ' :
;:“

MisToRy | o o
Word paper is derived from the name of reedy plant Papyrus. This plant grew

Modern prapor was inventod by Ts' ai Lun uf China. i 105 A1), he was ant
Qfﬁcr'a/ nf the mpm-rfal Court nf China. He prepar'ec{ a sheet af paper usr’ng'the.éarle R
-uﬁ um’lrorry tree. 11 was treatod with e and mixed with banboo and other ﬁlv.rcs lo . ¥

give the paper.

MANUFACTURING

- Two lirpes nf rerie malerials are used. Nah-wooc’y and wooc’y. o
Nemeoody “rato | Woody raw maderialks
malorials_ = o
(i) Wheat straw | (i) Poplar
(ii} Corn straw (1) ‘ Eui'ulyplus
(iii) Rice straw 7i1) ) Fur
(iv) Bagasse .

(v) Rag

(vi} Bambee
(i) C Colton S_I(!IL" .
| (riii) Collon finter : :
(ix) Kalii :

(x) Grasses . a Ay
— —— .‘gﬁgm“\

PULPING METTIODS - af o)
Following three methods are genem”y used «‘9“ 6 G\(\e\“\
1. Rraft process (Alkaline}) 3 LN \'E“
2. Sulphite process (Acidic) _ . {-,'-m?" ¥ '
Nentral su’p’rﬂ’e semi chemical process (NSSC) :
Neutral sulphile semi chemical procéss is better due to easy chemical

rocoreriy and pnlp slmngl’:. It is the most w&lc’y used process in' | Yalkistan.

“h

!

It uses sodinm sulp’ﬁ!o cooking liquor. Itis Imfﬂ!rec’ with sodivm carbonate or

Noir-iwoody ra malerials are wheat straw, rice straw, bagasse, cotton linters -
and rags.” Wheat straww may be used alone or combined with other materials in

- t’ﬂereul pru;.mrﬁmrs. '
¥ . . . [}
This Jrocoss is dene in ﬁn”mvmg slops

[.  Crtting of the Rato malerial 2. I):;y cleaning o
3. Wt cloaning 4.  Screening Ny
‘ ot . o )
JAMSHED AKBAR '




CCosprnsarn Chetitlod !'!-.!'tnhhh:t. I Ugbefsian < 10 o ’ L4
- . » L 13 Sy :

5. - Digostion . ' 0. Blow tank
-~ » . N 3 + . '
7. ! H’,n c.mr.-;lnn,y - &, ’t’wn"nn,;
Q. Machine chost . 1), DPaper meachine

1t l_)::uiug.
i) Cutting Of Raw Materials -
L Nm:-wmnly rato malerials come in the precut stale. These are nsed as su-&h.

l“y ‘luys Hj u'nmly ror muh'rr'ulu.ru c_'Hl l'l.!fﬁ e-'lnqi” a,',n',.u.',

i) i Yy Cloasring o -
' - Wheat straw is vu”ur!vi’jrnm the stack, 1t is thon sont f;rr er c'lc.-um'_ug. I this
" process air is Hauui inlo the raw material, which removes sinwanted parlic]es." .
ves r/’ v, .« . ) “ . :
ii) “;l Ch aning - . N _ ﬁ‘g\s QGO(\'\'

Wet clommrg FORTOUOS the remaining dust partr'c]e{}@ .smﬂ@)\‘)obes so’ub’e B
) 'mnlw-inis. ' : vI“_-,‘*‘. 4 “@;’(\\5 -~ , ‘

\ C
I \a!:\\‘o\\‘*L -
iv)  Screeming .“\3\ i '

- . . . ' y - .
bt"'('(.’"”l‘l_' s l'(’q""'t’t'l {or romrope opar Sz ﬂ"(l “H“‘ll"lt‘l_’ }'ﬂl"l’t'll.'s.

- Magnetic separalor remaoves iron p:'eces.]i’ea nails and bolts, clc.
Ceontri-cloaners romove slones and other oversizad picces.
AMajor Lypos ujjslm*’c Sereens ard niln'utm'!';, gmivily andd ;‘ouh-rjl..uyul.

The material is then senl Lo wel gifo. ' g

o) - Digestion
From wel si’n, the nmlvrr’ul rs senf lo Jigcsfcr.
, The Jr'gcslw' is 30 fucl in ’(mgllr and 7 ﬁwt in diamoter.
wr«mg’rl ron. This is the main unil nf the process. )
Di’gcé{ ion process can he cither Latch or continuotes.
It akistan batch process is mostly used.” : _ _
-d into the digester. Steam is introduced at the bottom.

Rene nmlvrr’nl i ﬁ
E Suc[ium sul;.v’n'(u Iﬂ-ycmr s r'n[edcc] sir'rmitqneausfy to cover the raw maier;’a]. Sodium - g

su’p’rite used is 'Iir.gl];!r'ga¢', with sodinm carbonate or _saclimn ’1ycl;°axi(le to maintain its
pl ! T—Q.- The Jiycslcr is ¢jlnsucl c'm'efu”y.. It is revolved al 2.5 R._P.M. It is -
mainlaired al a lemperalure uf 160-180°C. The clr'gesi—ur takes 45 minutes to attain X
the ‘{‘_,5;,“] {emperalnre. .flflm- this it gels swilched o]f aulumal:i;'a”g_; and pressure is - ,

released. , . .
o . . o : . - g

[ . . . o

It is made of sl.c_z_c’ and

vi) 'B]uw Tank

I<ronm Jigcé!vr cooked n_mleriéll is hlown into a lv_’ow icm_]z. It is then pumpecl to
a cvnlr':'ﬁtyul screon {o .éqmm[c cooked material fro’m zmcbakecl malerials. . ' o

vii) _ Pulp Washing . : o . | A
Tlm cooked malerial f_orm the blow tank is washed l’wroug’:]y with water using

0-mosh siove. ] Tris removes black liquor. The pulp is washed with required amount . %
waler lo remove soluble ,ignin and coloured compatmcls. Lignin is an aromabic =
It makes paper brittlo. 1t is then thickened and stored in high-density

{h
pnlymvr.

glorage lower,

| JAMSHED AKBAR
E-mail: jarﬂshed_chemfsf@yahoa.cam
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o Matoring Unit
i
v -
e
i.'.-'.r.
. ur fiss hvnwn Py . . . . - _‘:
f : Ksenrermtenr Y Co =
viii) _ Bleaching : ’ Co el
The pu’p so obtained is brown in ca’aur._ It-is unsuitable for prinling and A

writing papors. Tor this purposé bright white pul;‘a is reqw'rec!. Colour uf these pulps -k

:'s-maiu’y due 1o residual Iignin. These pu’ps are then bleac’rec’. o
| In Palsistan, Moaching is done with chloriné or sodium I1ypaclt’orite..

Chlorine reacts very rapt'c”y witl: pulp. The correcl dosage is very imporlant.
Enouglh chiorine is needed to get requirec{ brig’nh@e.s‘s. After chlarination, pu’p is

washod gqi!la fiol walor al 00'C. s then sent to the sl-'m'ngu.

“ix) o Arying . o o o
1 ’ulp‘ is dvied with hot m'r-_supply. Now it is ready ﬁn- mcmufaclur.-'ug of paper.

\

k) Steck Preparation | Yoant ]
. ) "n”uu't'ng three slops are-doie.
o Dispersion of the pulp as a sherriy in waler.
. -1‘ 'w."un'n'rtil refining or In.'u”ug uf the ﬁIwrs‘.
nu-rlnmiral properlies lo the prm"uc!. . L .
o Addition ,uf chemical additives and récyc]ed fi[wrs frmn the waste paper

p,ﬂnl'.

It aipes roqt.u'rurl plryslfca, am:l .

-
. i

x) Paper Malsing Machine :
A basic 1 onrdrinior ype machine is use:’l far paper making.
It has fn”uwmg componenls | ‘eo \%\@ _
. | ‘ v‘gt 4 et
a) I:I!m' SJ"I'!.'HJ,&‘I' : ' . .’l‘ .\"\%“\5\\% - '
R It takes the pulp and distribules it evenly &m;s the machine from back to
ﬁ'(ml. ‘ B o

b) Head box . ‘ .
The prv.-:sm:i:ml head l'rq.\- c’r'sclm:ges a u.n{form jet of pulp suspension on a
_[cllfl‘;c‘ “'I.lt'."&.' .'-‘,Ut.’t'l'nlsuc‘lt'fh :‘lcrices _u'c‘?l‘L’ f()l‘ {]1(3 rcuroua] of water, . f

.c) Fourdrinier table ‘ .
- - . - .
The paper endless, moving fom-c’rr'm'e:_' fabrﬁc fbrms the ﬁ'lwer'- mlo a cantin’uo"u"s
nmlluc’ u'vlt u-l:i/v I’n.! ﬁmnlrfnim' l'alwle t’rains' £lze water lm suction forces. P :

- JAMSHED AKBAR
E-mail: jamshed_chemist@®yahoo.com
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| mugigggyﬂ*ﬁlj _!_ryl_u_l,g_l;ﬁ_‘_l_"_ﬂ_'b'}ﬁf_’! . . I 22 T : . L vha s E';s
A P i S : : '
‘ ® I fre I'cl}nr'r e-'l!m'f " c'uri-l"'.‘ll"" !’"";“.",I‘-' o serivs "]‘ r”'” Jrovvessis where!
fﬁ S - 't;'t.rlc':-r s runfcwi:cl q.m\l the wol structure is .cn}‘asl'hlilflu(ud. | ‘

ot 4 . . . o
. fm"'mecl is c{rred in th_e_' dryer section of the machiiie with "
'S'.o'p(irah*'t" fr‘érm_!’n’ fr'-[vrc eithoer I’ry ﬂr&:’%kllr I,_y i i

e ¢
Cour

e¢) - Dryer suctiu-n
Wot s‘-’wel nf paper so
Ilu'_? I:ufp uj rolary droem. Waler is

suclion or by pressing.

I) o “wlonder sl,m:]c '
The sheot is culu.'mlcrml lln*m_tg

- L ! o EEL
fy @ sorivs nf voll nips 1o roduce thickness and 7

P

smqullt' the surface. . :
. . . " i

q) Rcal ’

The dried paper is wound in the form of a reel having fim?] moisture of about .
, ' e e e e e ' “
] i Head box ' - . t. T T
oy i : Press secli C LT | '
1 Flow . oo Fourdrinicr table - - eeten E "‘
| . I spreador :}i ) f C . .
‘ ok AN e o, Galender
. _ T &; LR T T I e 7 Dryer Section stock
_ . AN i - _ ,
; . 85% moislure L 7 M
i} . . ‘ ! Co .‘
1 : - Whilewater - . - : ' D & .
S S ‘ 6-8% moisture "
- : A eanyi e e T R T TR RPN 3

I',\ibl-:ls INDUSTIRY N PPAKINTAN
. Pn,m'r plny.-: s:rcflr__crrw_ _impdrlant

role in the prosenl clay econontic clelr:c’oﬁ:ri'el‘:t_'.?,u
s consmmplion inclig'ivlus (‘f.ll'l'lill:y'S jvr«}gro.ss and pms;wﬁty; oo o , 1 v
ho pn,p and paper imluslry in Palcishm al the ‘_timc éaf

. 25000 tons nf ;imlp am-l_ Pdi—’tﬂ"" A
al a cosl of 25 mr'”um *g
; shotw. The ma;or

There was
thopwnqum i Q7. Tfré connlry consumed aboul
_ ,ui'?.::"tr«'ls por year. Al _nf'lluvsq were r'm}mrtcc-'f ﬁ‘()g’lr abroad
,.”P‘.(_,'_q, ‘The starl nf the pn'pc:: r'airclustry in our counlry was very
 poason was senr-availability r'{[ suitable fil)rous raw maiet'ifll. R ' .
Vo Dua lor In’g-’r prices of paper in Pakistan its per head cc_msumplfoﬁ 18 amqng-;" ;
the lowest in the world. Paper consumplion in Pakistan is around 8 .lzg'per_- 'pei;.s'a"n';':: o
Daleistan has m-nuq;-’r source of non-woody material., The c_ﬂoris:_im'c lweing: :
nm.le lor inshr” e pulp mrr] paper ia-ulusl‘ries i the C(:g.gnt:'t e ., ' ) :‘
At prosont there are more than 30 pu’p and paper fnt{ush‘ics in pﬂ'vgﬁe qs"wé”-:
as in pnlflic soclors. These are manufac:turing pu’p and pa_j:v_erlmérd. .

SR D o f;f’ﬁgo\“ -

per year.

) l\ e \\00'
mﬁ“{\t&f& et
PN L

. R RET B
A j&,ma\\-\“}AMSHED AKBAR "
sty o , S E-mail: iamshed_chemist@yahos.com ' _ i



