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ausllireng) &lomiy 768% SeoTousTalILIg sRBSTFE 6UlLsHEUS: (ITew
®eitengl.

OEHSTFET FHEIOTNS OBSIFLS (WHEAUSHIUSHES Gpetey
LGSBIADE!.

SBegen @reruamsds eopsyeet swren faeoulsd wWs o nig
wrsw N=N Uepamienl 2 enLw FIED apeHhnml 266 STl
LBeUsSTsy SIE60 FLEFIaUSHeeno LUHMl seobgisnrur Ul gl

srsflemid, Haber erstiiisugmsd N (g) eurmujsmel me5esMns fHuls
NH, &i& LIHDé epswres (Peopunes epsreais Liwe
LML emLE &nliguigl sisoimid @@ ey G Brafs ausmjsdss
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guit @pemm
epsoti@UITEBL&ST . N (g), Ho(5)
i, eusfleow Hrsuors eRsA LGHUL snLES augliLgess
eoeud N, eury) Gmwsteilsd Qubmys GarsiemiLGiD.
il @pareet eury LlsTeumn  (PenmESTTED G\u@mm&a
QuDUUL (PlgUiD.
a. Eeumy
shsflonw Clostr GLréd oigambs Birelsmwe

OFs0155!5.
Ce+0,m — COE+HOy

waler gas
@smen @@&d CO @enenr Freuorssl H, o&
Beaflsssombd.
b. GuHGHTewD LELlsD usssismsne H,

c efi@srin swriiidler usselanerey H,

GFwetIEpsmn
gra&b 1 N, +3H, (g = CO g +HO @
1:3 stetrp memsustiey efldlssdled N, H, eumrussenend seobg &omy
450°C ujleb 2% 107kPa - 2.5 x 10°kPa oj(ipssdHls GgmfipuL el sb.
oangglures Iron wool (@BDUL LEhs) LWSTLGD, 2adHEuj_ss el
Mo 2 b gremmgure ALO, /K0 2 b uweiiu@ssriL@Gélsimpe.
Gupiu@b NH, @@ésuul® Hrawrs / B OCsran® o miehd
21&HOUILIELD.
Quengle @uamwens eam L s
N,(@+3H,(g) = 2NII (g AH# =-92 K] mol”
@5sTHED 2 Wi geaubssdl 2 161 Bagrasipd ou@b. et slamensy
sigh smiLluL ofiGeL QFlipsmmast Sjsudwib.
i Geuwrblene
Up@aUSETESLT ST BefFspmeiiufla ssoeuing 2 wi Qauiumblsme
ellnsnemass GenpH@GD. Syenmsd, STPGaIlLElmeulsd SrHsh IDhBHLOTETS].
gQeelsy, Bussaiiued iglienl ullso gaunhassl DiEves! HiFenemeiil. Fnlgus
FHEEUEL U DeVESMIGT LG SIHE580 FEUL (plub. B8l geubesd)
Snlgul Grésn. senGe, Fmuy QeauliuBlensy 450 °C LWTLGESSILGID.
il. SpS&sD
B8 s> samsisms GammeaenLb uTuRlnmg Srésn. B, Geds
Fnleflwflst sHguILYg 2 W SHWPESD slleneTensud nl Gib. gy ems, 1l
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2 W PSHD GUIETESTTE A&seTohng. e, 2x 107kPa oi(p&ab
LwelTU@EDg. @S5 cpsold HiomT 17 % sllsnerey QUDILIGID.
NB yuflemnd smGuns Hev prpsefisd 1 x10° kPa  syupdstd
LIt IGHTL (R S {BetT 60T .

iii. ‘Gipfley

NH, sUmueursois| (LPEnemeSSeimenid Falgligl. ESeTed, cpevdamnm Geml
ellemssel sulquigl. 15086, BlOGUTSES HTUDTSSE0TD. 60 Hiflsd
SISHEMD, gpenme, N, H, erstiien @susurm GelwtinL. (plguwimgent.

sier@el, swilewsng Qer@Huilslimba NH, & @eoganss Freinrss
Gjepmidldipeay. @gems Gsnnud NH, oo rGGEdw  Gedlssmmlssiuiflsr
ssgalIg Folensy (ps@sumahdls Qessib. 215860, allsmste) BIHMISIHD
Ful_LLILIGRID.
iv, oengdl

N =N, H - H Uswemriijgsit 2 midlsquisr. Gsubsnm 2 sl UUSHE &nlgll
5558 Cmemeu. &G0, gahFssl 2 WjaTear HTSHELW.

@R Ironwool 2amdlursl LWETLOSDE. (steel wool LLemg &THTTEWILONS
2 Georsmisensts Hievdsl UWsTUGEDS. 6ilgs Faowbwsd UTSSTISsT
V&S LWETURD E)Fsnen FRISET Samuhehs (plgub.)

@& Guhugly swqugl. SbCoHuriley swrdear @evsdrsiraenLs H, N,
TGS HaufEHEamen o (FaUmTH@GL. @seanrsy, surwssst @b
UDBEDIGFILLE MG @B STHGUILL ghuGsDgl. Gseme N=N,
H - H demsmiiiysst ugliuguns e sotw N - H Usnewrliyse Ldlsrs e (m
aun@b. ams#lulds GEwpurieL Ge@anrss Mo, ALO,/K.O uwsiiu@Eng.

| emEGwirem G aflenarenaid i Hr? ensdGsriflev swirflisemisv
B w6t (Lpd Gl Siouth wing?
2615:5) aflenan e sl L TSl YEVIT6Y, TUNFEHILI (HMDGHF STHF
AIFmFMaTs FmL1] gaTs Fwflene el wd Qs me
GmDES FTasHe alemeranaits GlumHmsGamerer (wpig ujb. @)
2 DuSH G Bmeners Gurs@id. sterGal, mssGgTfle TGl
GUITLIGHTLOITGHI .
NB @evimenasuiey gug (penm NH, swimfliny Guh@srsreriiu®

QUEGUEMEY eTaiTLI% HeueTshBin GasmereniLiL ey GeussaBib.

siewnesflunedle Qusndla: Swevysei

Boopngl. cpsams oflaEd wempemLwgl. ssfuflspb LTID (HanDhHESS.
Bflsy Bl Semrub GUISILLWSI.

Expt: NH, () @eir £fled petie seopubd Guebsnu Usieumd ufiGergenen

Wred SrLL VD,
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- NH, (g)

— Eigsneny
FleUTT(psien e
GGG

=T
ﬁ I‘Iri 5g“
L I Jl J
NH, QarewL surwé smedGe gieurgpsiten 2ol @eitemm (Injection needle)
MEUGHF DS Digenw HHEEG6T eneusgel LTy Bssmeny EMwigliLpames

sremieond. &ryewond, NH, Bfléd Geii@ senyu ipssb &Genauulsy @snme
SMGLD.

areor NH, () S50 Beir somgsimsi?

Bemsh NH, epaussn pid@h @ent_Guw suelleniowmss G)mLnenara) -
@)anpenaay @)L _eNeHTHET DTS, E0%5TFGT LIGNEITLIL) 2 (15U TeUy)
HITTGOITLOT LD,

NI, @it spiiieygarLs swmfliy
wrgsTullgnid e HfGorsflun 2 Usou sebeugl wiilwrensy srrGiomsiimiL et
B#iggl GQeuliubrés NI, ery GUDULIL(IpgUb.

(NH,),80,+ Ca(OH), —» 2NH,t + 2,0 + CaSO,

NH, @61 @amuies Suelsei
Bemar,

1. EPBULDTE

i, sdlsvlons

iil. @LFABwmlrs
61601 SygliLisnL_Uilsh BBTSEH60mD.

EIPGULDITE; NII,

20

N
H:N.H H/l‘—I\H

(PE&ECETER FalbLISD

NH, apsosaileo N giamieflsd suphisisigul seilld@ary @eusdlre 2 s
sieniBou, @& epevg QemPdurienL s &srlL&squg. fle-apens

ClBTeTEn & &emen (Sﬂ'?”é"élaﬁigiﬁzed by Noolaham Foundation.
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NH, it senpaalle

HN:t@agp+ HO @ = NH*(@ag)+ OH (ag)
@niE ugdwrs, NH, Gler uemssd fissamrseis OH o QsrGlusTe
B8 réafus Qararens SugliLenLullsd G GlosisTTorss QsTaisnILIELD.

Si@gFiowib, Bronsted - Lowry QareienséE G5 Soboujb. @m@, NH,
@ UCImEset ghmstatseiurngd. 95666, LGmeaGsl epsd L Eb.
8 wLEWsvsn. Gogusien GTESD Lewis QEBMETENHSE DWW, ETENENHID,
Lewis G@aretenme@iiu deeumd o srrsmmssigun NH, @@ 2 gl
CLPEVLDT(GLD.
HN:+BF, — HN: BF,

Lewis Qareiens gemsil Qjflev-cipen Osmssnassiond LTFSsI LIbSSs)
sTebTLEm WD edlDh QaEmeienGeaussGib.

Cu® (aq)+4NH] (aq) —* [Cu(NHB)JZ* {aq)
@wrg NH, epevisnsd Gsmfnu@or?

2ytb. @) NH, @ e.aurud ppavior@ibd (Lewie's base). yemmey, @)g
e OFTTENSSL_ (& B)evrBIsLomt L ma.

NB NH, glissangeedlss e Guosianorss GsmbbuGh. B
NH,OH (Ammonium hydroxide) erewayd @afinde ci@ousy
2 ewr(®. gyarnrev, NHOH piszenyreilsy wl G0 2 0@
SIGHTLIgGENST. &(hSGEN Gsmers. Hevrn Flensoufst Blsvensy.
Gogpid, s-QBm@Liy apevstisaiisy Mg, Be* a.ub geneniu
Qargly e Cershsafler gyuetselsr seyEes (Gib
NH, aq) Grjss gpa@ym _enst Rasear afpLugeumstb.

Mg* +2NH a9+ 2H,0@® — Mg(OH),I +2 NH,*
Cu®, Ni**, Co?, Zn*, Ag* Guretip, d-Gsaiiny o Ceormsiiserfisin
spmweraet NH, (aq) 2 1 ar ggasCym ens® efpugeane 2 (5
aurd@enmaynd 1lens NH, (ag) 2161 Aéseowsenar o marrsa
SfeiafipLingeyselr senghs/aNFit.
Ni*(aq) + 2NH, (ag)+ 2H,0 (y — Ni(OH),+ + 2 NH,?
L eng
Ni**(ag) + 6 NH, ag) —> [Ni(NH,) ]*
(iR
NB Cr*+NH,+3HO — Cr(OH),} +3NH;
QlevaflfuEans
gyarev, Cr(OH), fens NH, B)é0 senyeusy sganb. Bens
Qedlhs NH, (g 2.L&7 geveugy NH,{t) e.rer meing
GeusEst Siflsl senguyib. engT Hipd seges Gt miLD.

6 Digitized by Noolaham Foundation.
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NH,(g) eroav Gluisbemisds Gl meoimiq meiLISme
HClig) 2 1 etr Geuenir gyringengd Gar@dsh,
NH,@+HClg = NH(C
(SISLIET T LOLD
siflevioma NH,
2 Geursmisenler H oeaumuy GeusfBubod g Suflens Gsmfibur® esw
HMHBLILGF D). ;
2NH,@+2Na @ — 2NaNH,@+H, (@
Keab @g6urs sréspmid.
2NH, @ +3Mg ) — MgN,(s+3 H (g
6Li@+2NH;() — 2LiN@©+3H,()
NB  Caz reit N,eumy Qeusfiiu@ib.
3Ca@E +NH, iy — Call,in+31H, ()

sl glewmpflwre NH,

NH, @6 ‘N' quengl giger @ifle) olAGuhmilemsoullsy @plusrsd G
BIDSHULIL. (plguingl. eisuCel, Gurglans @lAGWHmIb sHalwurs Ggmdn
L@suglevemsv. elsllggid, 2 BsurahisEhlc GHMAHLGHLELITE) LG psreeis
GLABWHD e1etr Gemmeugned @ @LABLHNluTES QEmPHuGD.

@5hE Sibleng Cemihuriiye Carfss 6H o FTIamTHEETE &(HSE0
GiEmsitsmeomid.

SMpSEhurs NH, '
NH, (g @sd N @ifley @LACwhm Femsvuufist @miinismsd Gospib, gl dGWbmL
uL(pgud. sse@ey, @g STPSEHID SHalUTE QEMAIDLL (PLWb. SeoEs
sensmud CuO Gurstip sr&s5 GsTifld smphlsnsy 2 Gors @Lanel (id
senemud NH, s1hssib.
i (L) eLeir

a, SMSMIsmwILs

ZNH, @ +3ClL — N,@t+6HCly

b. NH, g flemaswrs @@mulst HCle Lt sréadl NH,Cl2 (mourgb.
8NH, g +3CLE — N,@+6NHC g

c. ClLBensurs Q@i Csremb somsdsd N Sigpiei s sréd
NCL, 2 (meumgb.
NH, g +3ClL g — NCL, g +3HClg)

NB NBr, NL2 1> @g0urey 2 (houmsth. ojulfanid Bemeu 19flga500
wi efsveney. saly @lmey 2 eufmlancouisty Geuigdgd

@UJG:UL{ B gl _tigfized by Noolaham Foundation.
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NB Ls) @emsnr cone NH, (aq) Blsb QI (B metns senyibg LT EGwmhs
BevgHs afF N alhe 2 eufhs e GlEenar LOES 5T
Colerttg .

3Cu0 @+ 2NH,ly — 3Cu+N,+3HO0
HLrssiuulr CuQ by NHip) GFsyss GFpmln Cu
2 (HalTEGLb.

syiiajsaL 5B NH, Ber L deuinio
aamgsl @ Cu
4NH, +50, § 4NO@+6HO @ AH=-ve
2NO @+ O, — 2NO, (g) G fani

100 em* &abyd G@Eeweudlsd & 10 cm®cone. NH, (ag) SH6075m60 61G1HS 5.

BRGETS Bl w Cu sbUlulld smeT @elenn gouUdHes.

Bigewen sevenigsh CHrely Llsnewidgl LLSHH srligw sussmemmd NH, (aqg)
Siesenuilsy emeusbGe. NH, (o) beii@ CQouslagsssasna mibLs: GRHemalsmul
E8svFrs QeUlILTE G S,

dlgtr Cu sbUlg smemend CFEhEGLI&S samngesd g (par@ursy Nigsg s.
s(HET QEMLIbs @eliaugLen (UpQalug grasb) Gersde suru) Geusfll
LR6UemSUILD SITemisuriD.

NH, @0 &nes 8T Semenasi
i syl urdlEsTwssTaneT Beulors@id.
ii. Qefl HCl aplouj et Qeustoismi s(blb.
iii. Nessler's Reagent 2 601 &L9s00m@HID.
(Alkaline solution of Pottassium tetra iodo mercurate (II)

NH,+2[Hgl *+4OH — HgO. Hg(NH)I}+7I +3H,0
Basic Mercury (11) amido-iodide

wiflsvilin afpgay

NB Nessler’s reagent Glenerd, suwimflssed
10 g KI/10 ml pi&amanyeu.
tistr HgCl, mlytbum sangFev (60 g dm™)
B5ig Crissed. poig GeusH Filg ofpuge; Geemrb

euem(T ﬁﬁ@grﬁ@@d by Noolaham Foundation.
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tierr 9 mol dm?, 80 cm® mangorety Barfdzr (feir 200 cm® sweny
@oTEGs.  Ggefleunar sangrey Gameimrd eweny  epiflrey
EEY S5(F 5.

K,[Hgl] oy

siewnesfluid 2iyse g AauiugSlss snéesin
Sj@oreiub 2 fyssT wreyd Geluiiiflens Sl aier.  @eaubili) Lo
USRISOMNGD GUIsOLID 2 6L L.

1.

1i.

111,

NH NO, s), NHNO,, (NH).Cr,O, epsiimib  Geuliuciiiflsn suiso NH, o
@eusMiLGIS Gl Slevensv.
NHNO, 5 NO@+2 H.O @

NHNO,s - N,g+2H0 @

(NH).Cr,0, 0+ Ny +Cr0, () +4HO (g
ugane 154
g faflssifleogHeit HBOTelwD 2 LiLjheemen GrlinréedlsT ol 6
@QupULGID.
O
b &
RCOO'NH'() - R—C  +HO
~
NH,
Qurgiars  geverw  gGoreflwd o Lysst Gaululiiflmauilso NH, o
QeusMuL@S glugiLest ity gyeflenw QeusiLES sieusu.
NHCl =  NH, (g +HCl )
EREG USRSDTEHENE) Di6USTsilES60mD.
(NH),S0, @ = 2N, g +5S0, i+ HO @

(NH,),CO, 938ma 2 NH, ¢ + CO, (g + HL,O
NHCN @ 5 NH, s+ HCN (g
NHHS ¢ = NH, g) + H.S (g)

NHCO,NH, (s = 2NH, @+ CO,

Amonium carbamide

@esuaurCm Uimeybgmbowb.

NB wyfluwreras QauliLiin®ss Geuer Heimo 5w a1 NH, 2 10
Glove i Bub.
7 P RS9
2ZHN—-C—NH, - HENfC—N/C-'-—NH2+NH3T
Geverr Hlevmioh - Biurete

Digitized by Noolaham Foundation.
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siewmessflumeSlest Lwstraem

Loowflur swmfliy

2NH, (g + CO, (g) 19U°f‘ . CONH,), + H,O

1x]0’

ii. NHCI, (NH), SO, NH,NO, Gurstim Lissmsn ausnss Wl
iii. HNO, gwrfliy (Oswalt method)

iv. @Gefepligssilsy (GHENFTéHGD euTweurs

v. Salvay (pewpuilse NaHCO,, Na,CO, gwrfliifso

vi. Nylon, Rayon Gursiimeupilstt swmfiiinflsy

HNO, - Oswalts Method

epeoliGUmBL&eiT: 1. N_(g) Haber Process

2

i. O,(g eusepsuid

SI&HERGEN i, ANH (5 +50,(5) — 4NO@+6HO (g
sl : Pt-Rb
Geuliflensy 950 °C
ii. 2ZNO@+0,(5 = 2NO,@ AH <0

Bmig Qeuliuglsmey < 150°C efl(pbLSs 555
B85 UpeaLLSETSESD. se@s, Geauliplsmsy 2 wyeil rg)
UngIsTss GaustiGib.

iii.4 NO,@) + O, +2H,0¢p — 4HNO,
@i Qeiliuflensy < 80 °C efl(bUssEa5).

NB 2NO,+H,0 — HNO,+HNO,
2HNO, — H,0+NO+NO,
2NO+0, — 2NO,
iv. Uledr @eu HNO, GelsurdaLiL@ib.

HNO, 8651 Suieoy &6l
L Sflsvoms
ii. epeoors
iii. soBSHETHOD
anbleuons
Bl& ggmen HNOé WLEDL Mg Gureip Flev 2 GurarisenLe H, s Geustil
LBSGID.
dil. 2ZHNO, + Mg gy — Mg(NO,), (ag) + H,O (g)
eTedflgnilb, SMIMESERLE e lmuwbd sruGsatmmisensr CO,g) @emsmubd
QeusllILBHSID.
HNO, + NaOH — NaNO,+H,0
2 HNOyiiba £ Qqolarath FaMNalR, + CO,+ H,0

10 noolaham.org | aavanaham.org



oL dlewmnfluns
Case-1 dilHNO,
HNO,+3H"+3e — NO+2HO
Qurgieurs, Au, Ptsealhs 2 Georsmisamst @o @UACLHDID.
3 Cus) +dil. s HNO, — 3 Cu(NO,),(aq) + 2 NO(g) +4 HO (1)
Zn, Mg Gumsttmest NH," soujid & _(meuné@Lb.
4 Mg (s) +dil. I0HINO, — 4Mg(NO,),+ NHNO, +3 H,0

Case -1 conc HNO,
HNO,+H*+e — NO,+H0
Au, Pt sailihs 2 Geursmissnst @& @lFBwhmib.
cone. 4 HNO, +Cu — Cu(NO,),(aq) + 2 NO, (g) +2 H,O (1
ShasD, GIU6T, Sjugsr, Qursurs Guresin GrsREs Ssubhmis
LAGuHdwre @Lrer GFdl THINO, @l diGubpib.
S5 + conc. 6INO, —» 1,50 (ag) + 6 NO(g) + 2 H.OQ@)
I, (5 + conc. 10HNO, —» 2HIO,(ag) + 10 NO,g) + 4 H O
Cg) + conc. 4 HNO, —» 2H,Op) + CO,g) + 4 NO,g)
P, (s} + conc. 20 HNO, —+ 4 H, O+ 20 NO,g) + 4 H,PO,1t)

H.S HIGuretim =yGsons senrlpsensnuic Gegl HNO, @lAGwhmib,
H,S(g) *conc. 2ZHNO, — 2H 0@y +5+2NO,g)
H,S (g) + conc. 8 HNO, — 4H,0 ) + 8 NO, (g + H,S0,(ag)
HI +cone. 6 HNO, -p» HIO, i+ 6 NO, @ +3HO )

OH CH B
NO, |
il HNO, o
NQ,

NB Al gyews Conc. HNO, 2 L6t Qamisips STsHsillevana.
gheafisn, everiuied ALO,LenL wiTerg) 2 meumgid. Al 9yaug)
G HNO,up 67 grasupm @UenF (e (meurs o1 &
Fentt Ul (B efiELD.

2 Al+conc, 6HNO, — ALO,+6NO,+3H0

e Slenhmib

5n, Fe Guiratrpesraytd gl enFL anl @ (H&TdEHe e

Sn+4HNO, — 5n0,l (5)+4NO,g+2HO @
2 FeDigigizbdIDloolakam FEer@étlfg] +6NO,+3 H,0

noolaham.org? aavanaham?or
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HNO, 8651 Lui6iTg6iT
2 Sﬁper phosphate, NH NO, Ligsnst gwimfliiL|
. @eug@uimsl gwriliy (H,50, urié@s)
iii. 2 Gsuns GLHUTLILGENET HIUSTEHEHED.
iv. UsmsLLLS siempe@ Csemsuwmen AgNO, swmflgssd
NB Gogpih Fev HirdsEmiser
i, SHS5+ail. ZHNO, — 4HO+2NO+38
ii. 4HCl+conc. 2HNO, — Cl,+2NOCI+3H,0
&g Cl e moum@ibGuirg) ey Heveouled o (beur@Ln.
BaiGou Quineirenenigs STHGLD. GgIBey TEB) 2y @b, BB
Gl ireir shamiuLh.

i, 3Fe* +4HNO, — 3Fe"+NO+2H0+3NO;

Ex.  “gui upsom NH, san@llgl wefls@eo susniédlae o uGurs
oregl. Gsuhdl dAn sLGeny suemys.”
eTeiTugl BLbBSEM eflemQeursiiilet Qg relliGuUT(msT.

Digitized by Noolaham Foundation.
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Bemgunb @HEemmemaL (B

@& Chlor-alkali en&s0smfledlst (el apsoliGUTHET S @&Lb.

ames Ereng Ugsrsr swifliusss’ il miEb.

i @emound s snal® - el@FrLr - Caustic soda

il. (@@emmiflsdr sumLy

iii. Gemguid sTUGsH@I - Soda ash or washing soda
Bmouid warssit STUGsTDM - Baking powder

v, Falf&sIyD
4

@quy)suﬂ(aurr@mrrm @Gemqwb @GCsmenyl B (Bl / @flw 2 i)
aaLmemsﬁ!@;sg; GUpLUEID. e g.rr@sasﬁisu umenm 2 UL SLSeb
asrrswuu@aﬁlsmmgd

610&] BTilgso 2 st (penmulsy (ysmd - urgEl) NaCl Glu,rpuu@

Hetimg,).

U 2-LLemd ysmlow GuThSEomat @b e1g?

i sLB8flamer sewflgEs Bl LSETS Seflosi Senrll UTEisTe

UrGg &

.Digitized by Noolaham Foundation.
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NB @1 maoengsaficy QUiBbUTEND  WOHPLLITEISTET LGB

i,

L.

o el®. Gians 2l Feny BFHEHm (LPLWLITS). e1eBeusTet
wLGovoiflmanar geridlss Bl biwet Gsihs) eMRGSLILIGLD.

. Burgioren @&hw g6fl UEL UrGsesn

emipeipddl @emphs srefleneowsist UrGssih
GHsmsew Lgdullle 2 LUeMRSsT SmnSsULGLD. GUTEars, epetn
Gar@dl seilosn UTSHEeT 2 s,

pgeurd Cgregl seflosm urgdmefllsy LB umbgsFiul G @&
gefluflsn lsv BriseEnse Gemorns DiEILSsEsILEID.

U@ ... 2.1y Grdayseiiu 2ieE)

- @reoimd Can@d ursHEget et @EBT wropliulG @ fluw

getiullsd  &lomy 24 Be gy@beaueny Qeflaurss ssnwdss glsbd
(Ca50,2H.0) Lnguyib.

Bmdurs apsiomd GFn@Gdl UrsHesE wrHpiul @ Fsony 29 Be
SGD ey Giw @efullss Gomleurs sl Gsmgwid & Cemrenri @
uslifismeuglLer Qs fHouidn smis Hrewors WHGesr (Bittern-
selLE Hemey) Sewwwb. @FeNEhE UslinEGsEst GoummssliLGid.

NB i GnBmsir ereir Feuliumssds simewriiGin?

S GVl BouLiLigens ojsvsndae GLHLDeTe] . awi(.
2 wiyd @Faflay o ufeuTLbELTS) KelFens eOsTdaE6T
Sflbar b, Blevey oulbg senghEeTer senyEs
Reulimi. Qo iz efso o it Gurnfia) 2_uwifey ereiLguD
BhGEalgil ek Al WoTHD. Fafly, Pauln] o6 Ersssr
Fjiay o e (R eleiusih oyEne o lifetr GiFnfioney ST @it
LGHFLE GIGTIGID (T E(ih /.

il. dhGmefisir Mg, Br, SO DT ST QUSTLOLT S STerTUILIELD.
& Mg L_cu;l}FTJTLD CaS0,2HO (gfiisb), Br,
g,'aurrﬁ.r_'u_.;.am@ LHLIGSTLI (B, 855 QUL 125

. gl gafllides uefbisTsEl GupliLpeaigeine Bsemer
FIs D Oy resirg.

iv. Bovhensuiey @i CenEE LursHsGm DfELOUL LD @Gmgj
EL(G Bing sfitisd GaumresihesfHeveney.

v, smlly et wirers 2 eier MgCL, Ca€l, ersimiauinfeir ifjtous
Lom@gtd Qs spflupinder Bissey BusoLsEgs srganib.

vi. Glevmmsnsuilsy ojaimisaley Grofléstiu@b o enud
Galgs BhTarTsy Gouiibgy Hevsreotb el LiiEib.
wenpmy [/ uefl i b GLTS) MgCl,, CaCl, vrefidig sar
miiouncT® sFibs onquisy Gemb. GG o aer NaCl

C8‘1;‘95"rﬂ"%égL‘”"l‘f)@j?"tﬁ(‘ad by Noolaham Foundation.
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vil sl et syungent GFjsgy KIO, oys Gevmensuicd
DSBS, SUNG6H @HemLITL amL BLITHS (L L
DTGNS fuhgest Gegrs, o rifls efhiuenar Bauriensyies
sl ofiGyraiorers). Guoads afLymisensd syaniibsDb
IV aot) Limjasgem.

ix. Geng 2 1y
sl st Mo sengaedixger HCL oyafenuid Qureiss
g spuerrenr CI siryemnomrs giur Nall wefibigsirgb.,
HCl sengaaney efeir LuaiLid g 157
HCI senyaeflenard Gofrnler smemaiena) s Gougkrey NaCl
@it Binbumsetiens omo@i@ib. sjgreug), NaCl B
GlEnley (GenmuLb.

enflegmLr gy

o

2 &

Gef Brine —»:—I

“ve
&

= —» perer Brine

LaiBemens seienrf

ool ] )
Gibeima RERiD

memiGienst 2 (mab(s

— NaOH

snaHAsTHelsd epsiim aufl(pennsst 2 s,

i Gsipsl@ seu(pswp (Diaphragm cell)

il. @es &CGsrl@ (wsom (Mecury cathote cell)

iti. Na,CO, @edlmhe swrily

Gibepsiml (pemmssilepid Brine Gemihe NaCl Byssemysst) epsuliQUITReTTEiD.
LeSeur etssisugmeo (1893 @)ev) (psedlsd Qsiimal( (wevm Slwsliu@ssy
ULLG. @smijhgl Castner; Kellner Solvay  elsiusufsenmsy @\ras &85l @
(WennéE alfleuEEHUIULLg).

Weiugy Geusils (pepmaeiend LWeTLGEDSL.

Digitized by Noolaham Foundation.
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BwsnaL([H (e

OIGITLIE @LIMT(m 61T : Brine

@&l wrers Mg, Ca*, 50> 2 _sn@. @eme (1psnmBul,
NaOH, Na,CO,, BaCl, senpssussnst 2. fluste] Ceisa
apsnp@uw, Mg(OH), CaCO;, BaSO, &8 sijpligaurs sy
UL SisDoUU@D. seflossn angaligseilar Siip&ss
Fav CeumrsHSEIIGID.

WletT@emTTL LD 1 3000A, 35V
2B (B ! Quettdlba
SEHTLH : EBlessiemen CsneiL 2 _(hHE

settenty QosipsG:  mlewihisnst QETeL SeieaT] Gsims® oGl

uGdlenwub Gamrésl emeubhsl UWSTURID. @sveor
ailigev,
i H,+Cl, — 2HC
ii,. ~2NaOH+Cl, — NaClO + NaCl+H,0
Guretip LESS FrESRISET HnLGLMID.
et senggedlsy, Na*(ag) + Cl (ag)

HO = H*+OH

BTSSRI

8

il

2IBsrmigsd
ClL, OH @b SiswsiisEnid HBeariighe @asdalb.
OH @)etr st @mési> CL @eid UTTEHS SHeoLIOTEIS. LL6ms, OFde
&L @miuster (paedlsd Ch@mésb osmiujb.

2CHEgy —» ClL+2e
sssilgmid Cl Qenfley GenpwbGurg OH B\né siosnlub.

40H — 2HO0+O0,t+4e

@zered O, eumy GeusiliuLg Qasr_mGD FHETILRSMs WeTLELiy
PnssUUC® Qembs Brine seugdesn &priLE@guls Gersalu@h. marer
Brine (spent Brine) Gopu@SHursy Gsuprédl QumUiLIGID.
S8 mLIgs0
Na’, H' @\geoiigepiid H* @6t @Im&&D Heoub.

2H'+2e — H,t
sisoiBsu, Bfled Fwflemsuulled OH Qelley s.@ib.
585m 1960 NaOH 2_(meum@Lb.
&CsMliged Gepley NaOH gy Bl @ LGHHEGsT C&Fagemens
SOEGMD DGamiigsd Geusfuu@n ClL ouems HG5MLigsH & meumEib
NaOH e L6t grésopeilrg sGoEsa)b s8m (b Gl G sebtes
QLDG&'I',U)&;@ QEHW(B @@m@.@laham Foundation.
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DG (Rl LGS SsopFsd WLLD 2 wjensl GUsilL@D. SHenFFen
Lot Qanem seteom Qusinsa@® Gesin s8sTLEU LGHEE

GlFsosId.

OGS 2 (HauTsEGD NaOH @g) e Heo@enst Caran® 2 (H6E
&8s uar® sbs QeusfiliLGLb.

Geualllu@n semyesd NaOH @Gt Qailey 10 - 11%(m/m), 15 - 16% NaCl
2 qu@. @ssenrre QErdErrelwrsd Cedlurssludb. @G Sels
wrest yemey NaCl usfiRsrsdl gyehplu@n. @mnigulso 50% NaOH 2_ib
1% NaCl 2_1b GumUu@ib.

NB Gibb's cell gyemgy @muehr oyGerai gt LGsh  Titanium
2 Gavtirt eont_ Gbiresori ).

Bras SHesNLE Weom

WledTLIE QUITmsiT

&|BeuTrL 1960

&E5M 16D

. Brine

(pgedlsh LomEasHDUILEID.
sengeedlsy, Na'+ Cl
o = H'+O0H
2C — (] +2e

: Hg s8gmiigsb H* @lstr @mSHseu(pdHsd S Wi uHTeus),

Wlewa Geursbmmeney &TemLIGD. @& H, surw Hg
Bs0 (LpsmETeUTSESD DIEHLEUSETTEY e DLEID.
@bmlensouilst Na* @iné&woenLwb.

Na*(agg+e — Na (in Hg)
Na(Hg) ouengl Sodium amalgam srenii®ib.  (E)gement
BpLelr Griss NaOH 2 (heumgb.

2Na(Hg) +2H,O(9 — 2NaOH(aq) + H,(g) + 2 Hg

NB Brrs sGsrid (penm GEevey &Fhmdh sl Bospib,
Hg sienz e @pliiess@ Sipsd wisnss.

iii. Na,CO, @eflmhg Na,CO, 2 Ler fflw semswmby G&igsev.

Na,CO, + Ca(OH), — 2 NaOH(ag) + CaCO,fs)

@eenmiflssfletr Lwsirasi

i PVC swmfliiy

ClL+H, — 2HCI

CH=CH+HE % CH,=CHe]

chloro ethene - vinyl chloride

CH,=CHCl — H+(CH,- CHCl)-H

; Polyvinyl chloride
Digitized by Noolaham Founhdation.
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i. Grgensd SHeIULTEISET SWTHLL

CH AL, CHCl = CCl, el =0,

! 4 4
Used in Paints Degeesing metels Dry cleaning
CHCL CH,, CHCl,, CCL -+ prhm sepplureiss. 2s sthuporg).

iii. C,H.Cl openg TEL oigmsug (CH), Pb swrfiggellss Lweiiu@ib.
iv. CFC swrflést LwesTuEid.

v. DDT (Dichoro Diphenyl Trichloro ethane) swrflésl LwsTu@Ib.
vi. HCL, Gsuefihmib gret, Webibmeir swrsssb.

vi. Bewps snisnsss sterilization

BHS Bl

=

Vil.

sitwresflur - 6smLT Wenpudled Na,co, swrliy
(Ammonic Soda or Solvay Process)

PLYGULIBWIT (15611
FIUGTESILLL Brine, NH,, &stmems: &6t

(Wenm
S{Buorefwr gHmb sipanflss Eflmhg NH, (g GeaudsiuL. Gwslmibg Brine
QLo fSSEIIED. Qb réemTi wenn @psvbd Brine oyemg NH, g6
BlITbUSOT S & LILIELD.

NH,g) +aq — NH,(aq)
Qg UpGeunu Blebey gpseored Geuliuflensy o wimib. @5 NH, surweds
amydnomats GompsGh. e, B epeb e @siisdwurssiul G
GleuliuBlensy 25 °C ufls BuemTILIELD.

Wlstr oi@omeiur ghpluy Brine gyeng smuGsipmid Spswrseis Goedkmnis)
glblssELIL Eflmha CO, sumy QeEIBSULL® BIbLeTSSILELD. B)sab
(pr@emim (pempur@b. @sadurg GeauliuBlsme 70 °C esdy £ wihHb.
Ggeven B GeflfsAwrsssd epeod 50°C 6@ Gonsss CaamGid. GRG
SEUTETIMNDLS&ES epsold CO, QuDLLED.
CaCO, - CaO+CO,
2NH,@ + HO@ + CO,g) — (NH),CO,(aq) AH =-79 k] mol”
ane
HO+CO, = HCO,+H"
NH,+H' — NH/S
Gisueurm QSTLIEE ey sTUGTHNID DTamsHEnsEE QEFassliuL NalCO,
GlumliuLED.

NaCl+NH HCO, — NaHCO,+NH Cl
18 Digitized by Noolaham Foundation.
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GG UG oeETelsd NaHCO, ssordlpsit @snme. Ss6e, sfipLigaurdmg,.
seopgellsy (NH,),CO, erghsib.
(NH,),CO,+2NaCl + CO,+ H,0 — 2NaHCO,+ 2 NH,C]
@bs NaHCO(5) gpevgl Beig GauiuGopoiuc G from Na,CO, QupiL@Ib.
2NaHCO, 5y - Na,CO,5) + COg) + HOfg)
AH = +129 k] mol?
@i Geuefielllu@ CO, WBeml LWeTLIRSSILIL 60D,
Borg sewmewmbLL it B CefHalul @ Bl sesmenTbY L& SIUGLD.
Ca0 e+ H,O @ — Ca(OH),s)
@senenr NaHCO, augdg GupiinlL 158 sugdlreusdine Crisgm WSanGio
NH, o1 Guibmil) LwsiuBiSSHe0mD.
2NH (I (aq) + Ca(OH) 5) —> 2NH,t + CaCl,(ag) + H,O(t)
seggedlsh CaCl, GsusflafLLGID.
sTen@eu, QOoTEE Sr&HsLD,
CaCO,(s) + 2 NaClag) —>  CaCl, (aq) + Na,CO, (s) AH = +12 k] mol!
SLETTED, @\SHTHSHID CHIQUITSES &8 HLDs06.
STEILIGEMET LDETTHID GasiTsitsn Beustor(ib.
NH, speng @mig oo Sdiflumburg Geigs GamAbur Gl usriss
wrGn: BH Bl CO, @6 samgdlpsnsn sy HCO, @flensuub s Gib.
@gemGsaGuw NaHCO, Ligujib.
Na,CO, @it uwestasi
i sevmenonmg swmiflliy
QUTgUTS  Hetotewimly SIILGE GDESH BB 2 Gurs HelsCsnm
HE6NS QSTeTLg).
Na,CO,+ CaCO, + 2510, —» NaSi0,.CaSiO,+2CO,
Soda-lime glass
§he aemss sanautg swrfss GueamGGor ofs Aa sET6
semeiud (cullet) @\smEe Gsisg 2 mas CoustiEiD.
ii. pysssmenmmy swrfiiy NaSiO,
Na,CO, + Si0, — NaSiO, + CO,
@izl @Lrsor Bflsb senyuyb. HLsTE 2 HuGHUTsh Gkl L1 LIWETUGD.
(pLeml . UrgSTILed Lwsiu@®ib. 2 Geumshisenen UTSIST&ES LweT
LI(HID.
SW&EDE QMRS Flemsudllsd (suspension) sneudHBElHHEGPHITE Di(DHE
shmlsemsd (detergents) LIWETLGLD.

Digitized by Noolaham Foundation.
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iii. susitettemy Giositeniym & ssb
Ca*+Na,CO, — CaCO,! +2Na"
Mg> +Na,CO, — MgCO,} +2Na*
Gwypwhndursy Mlepsowrss / flensoullst susttestenr  GLositssfymaseumib.
@Bh®E epswowrs ‘Sesquicarbonate’ HiBmeugl, Na,H(CO,),2H,0 seiim
sulgeflsh  LIsETUEID.

iv. Feuemeld GarLmeursl LWesTL{HILD
v. NaOH gwrilifsd st
vi. FUIS&ETTD SWmiliy

Vil IBHS suenss Swmflliy

FQUITHSYID (Soap)

BiletT s(peyd @wsvent yFlafls@d LUSTTSSREGMNS sy FauFHETTD.
Gurgleuras, @& Gsrwiy flomssier Gxmgwn / GuriLrdud o Uis
EMTT(GHLD.

@R UweTURD Gsmipli ollsomise grene] Heml s&rustt Frsla&Emes
O smevTL 60T,

i, Stearic acid CH,(CH,),,COOH efleomig s GmmpliLy
animal fats

ii. Lauric acid CH,(CH,),,CO0H Bamsmll seuorllemrii

iii. Palmitic acid CH,(CH,),,COOH Palm oils

iv. Oleic acid CH,(CH,),CH=CIKCIH_)COOH  Olive oil

oo 2n+1

Qurgsurs, CH, COONa*/CH, COOK"eaems @mlssrlfLD.
GuriLrewgdlest Faufssrmb GQUTgans ‘Gefeamy FaTHSTID L.
LY60mE0, BETQUSHIHT FUTHSMID JLEOLHEHSG LLeTUGS DI
Garapli] ol swGHTHETHIE Sray aetm@eniil (oils) sefllsbd eflsvrigs
Garuplisssilein (fats) 2_sfsmeor.

aessiaels opelatd uGH Cungeurs HeafieGrme e @@UUGSH
(Glycerol) Qareor ilblev s&HBIssT LG,

Gurgleurs, CH,0COCH,,
|
CHO COCH,. ..
I
CH,0 COCH

2n+1

6160t g Qarwly Sifley sT&HEamT 6T(WHSE0MD.

20 Digitized by Noolaham Foundation.
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eg. CHEeCOEH,

17~ 735
|

CHO COC H,,
|
CH,0 CO C,;H,
Bedr QuwiT Propan-l,2,3-friy{ trioctaclecanoate 95D,
Qerwlulley aagsenr srrBfluGly GFWeuser cpsuld Feufssryn
FWril&&EeomD.

?HZO COCHy, CH,OH
S

CHO COCH,; +3NaOH (ay — 3CH,  COONa+ CHOH

‘ : n T In +.1 . ) |
CH,0 CO CH,, LR ERA CH,0H
HelaGrmey
Gmg Hlelle@rred LS salenstsuTSlsTmE,

2 _gryewions, Ggmanl GEiwemhg sauTsstrs swrilienus &mag G,

Bomari@pl oty 90 °C ullsh Gaulinrsall  suewrsnid Qamhs NaOH
ssogesmsn Al fflsrs sesdlw suamand CFleiGs. aseiusne GUTETD
FOJEHIID 2 (heur@GDd. Qehe Fosaeame Qargimd s NaCl fiys
seorEb Csiss Fafssngd GeupmEib.

NaCl GgiiLgen Crrash GUIg 6T eflensTaurs) FoufHHMIoHmeL Ligairss
QuUOIISHE WS-

saui&ens asmpliun

QurgluTs, &G @LuUlBLLSDHGS SMTawd CBWES &eienowr @i,
FOUTESTT cpsudanilemen LeiTeumlomm s(hgemibd.

RCOO

pewiL. Begpel LGSl LmES Na* Sjulsb.
eg:  CH,(CH,)) COONa*

Bhé@sh Faisansms smreehbiurg Gsmes Qarsgisenms (Spherical
clusters) semioujib. @E\gemenr Micelles 16T

00C ‘\\
Na* Na*

/’f Na’ \

“00C g

CoO-

Na* Na*

CoO-

» COOr _
Digitized by Noolaham Foundation.
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gQaneflsn, Na* Bms@sT Gamb. gyemsd, RCOO* o Gsgenil L@
BUpLedl Sevlilg Slgewid. @\&eurmsy, Feudanmd Bilends @ CHMMRSeTS-
Wdlaurs-gEniohg el GFsagmars sHHED. Gusyb, Bilst Gubliriy
GrweflenFenuiud (GnmEELD.

FUTHENT henT SemLsl@ @GEDEUTH Na’ Spé@st CFmb. eTaworGlsuomil
uenLUlsd (op&@Ler o 6en) ie (penerauppn GFFemiiLsnLuisy (non-polor
greasy layer) RCOO" Gg(pib. @&HaTe, WEHS Siewllsmasst siflCromb
Qumib. Eensu BiilevisiTsn Na* UL 65T FGE0TES SHaufsdas o ssmmel
BIL6IT SOHGT QaemDEWTSI SENEHUSTH QLED &5&6 Geonhsl
‘Gburssd’ ghULE SpeoLulelEia Glev@anss spell SEHDHOILIEGLD.
Bosuid, WD gHOD CUHD SWEGS SeNNEOEHET  eiTenmOITsTI)
BEMEHHETE0 Sienel Ben GLenl W6 @lighOETeien T TH).

Na*~00C ~_/COO'Na* Gegod, Fassrrd Fler Guhupliy
BalenFsameTsh GHMmDEE Benerd G0
Na*QO0C SHeLTssD GHMADLEID.
Na*+00C I :
COONa*

Glpiivan.. Corbs
SléEs geailsoms
NB Qamupliy oleonseaiss Hevfund, WOERTELLD o L SSeT

560 senwiTg;) Lugub.
Ggraug), (RCOO),Ca, (RCOO) Mg ersirrawr  pifled  ssemiyeu gy
9iflgs.  ElaemrGauBL  susliEBflev FeUfSETILD  HISDYLILISG
Blebemsy. @laEn ey, FaufshamTySHe aleneTSEMET GenmiLb.
Bioavl) siorals LGS Sann GhnfiHib.

2RCOONa* + eueirafy — (RCOO),M + + Na*

Biim M =Ca/Mg

DY ETTED, FRUFSETTIOND HiuFanTaEsear (Soapless detergents)
CUGHTGIIGUID (BN HBS FnliLiGHT.

eSO WDEnm  outel  FEEelub Gmf oyuier  FrhiSEedlun
GUBTESITL. OGO T FGIT HLILITEUTIEENT 5, Qe mAhuL_sumth.

eg  CH,(CH,), @ SO, Na*

FOUTESTILDD SIULTTSESET HIOUFarsHsems wWIGD e
i BEoenH@D H(Hellsst (welting agents)
ii. menrenws Gar@lies (foam stabilizers)
iii. sEpdl Gumehim Hetemid (emulsifying agents)
Spsan Gembu@Hlsipe.
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Gusuid, @ewen QuDHBDTESW &&HSFLTID 2 U ellmensysafekmim swifsst
UL&8niquier. eTeniBeu, QFevey Geomel. ullenid, Biflsnevssilsd @eunmlsr
Sjeneyse BPlu o LBwrsb eibflenis ugers WBssss  STreTILTH
@LPEmEL LITH&@Eih.

NB CQH]Q O(CH,CH,0) CH,CH,0

Bireumlansy ST dsE (x=5-10)
G CHLN(CEL). Be Hair conditioner
C,:H,COOCH,CH(OH) CH,050,Na* umteng, Shampoos

Digitized by Noolaham Foundation.
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&ebf M smLilevLh

gru HSO, @1 S jsdl 1870 kgm® UM@GS SHeiienDWneng).
BlgamiL et 2 _GeorsmssT STEHsPHM H,g) Sisners sIomriLmgeul.

sna5a5mfled sumiliy
1. QsnEens Wewm - Contact Process
PGV (H6TT
L GhHSHEHETH
iil. @UdlFst - suefl epsuld
BT S SHIEISH6I
i Se+0,p) "8 SO,

4TS +70,) “%5° 2Fe,0,+450,

Digitize: laha undanon

ii. noolahan%%@%é&b% miglg = 2 803 (g AH=-176K]




iii. SOS g+ c(:mc.HZSOJe = HgSzO?{qu)
iv. HSO.(+H0(( —  2HSO,(ag

(pevn

i shssb g FOMULGS sTHIsse esfluldy aflsm SO, aumwy
QupLILIHID. '

iil. gwrfldsiull SO, amuellspsisT wrE&hssT 2 0f (panpuiad FT (P
Wlsuid W6t gHMRIGET elpsuld EHDLLIEGID.

iii. grusnssuulL SO, sury] &ory 450°C ullss V,0, emégl (psiailsnsy ullsh
PLEs@ILeT grésupne Qe SO, sflensmeaunb.

iv. eflememaim@n SO, syewal 98 % HSO, Qarem® o mish# yswas HSO0,
S5 SIGHMUILGD.

Ouengle: SramuIeeT &8 aurkise
s,
250,60, @ = 250, AH <0

sletiLIg) Sr&ssighams Bieanuls@n sresor@h. @5 b6l SIssnrseab

JuDESHS ealqUISTHAID SEMIUSTE BTHESESHT sllemenisHmenss g1 Hioug)

ens5Egmfled Fhullsd @evrus o).

i. Geullurflemsy .
B& UpLatuggrisorgsore, @slésnmleluflenr s seulug 2wy
Gautupleney Ubhsréssams FISHOTEGD. 6660, slmens) @smulb.
ZL6TTTe0, SMD QeuliLblensoullsd geunsmnd) / oisemereil oW F&&luysmiw
apeudsamsefilst esmenisbms Gmmel. sCal, FTESEBD @smDUD.
Fopleney gispLw Bemil GrId sTh @D, 6amGs, Fpuy Galuflensy 450
°C uwsiU@Ib.

i. aFnle
goflencoulledimigl SO, @ 98 % H,S0, Geran( o flehdl oishl Usns
Feofléslieoon swrflgseord. SO, SBHDULL (POSTESD FTSHOTHSL
U@D. sflsmemey &a@iD.
BIRG,

SO,+H,0 — HSO, AH <0

SYETTEY, @Y 2w Geuliugsng GeusllallGeugmsd semgasisn QeuliLfensn
FnD. GBewmey, sumuedlsit senIHnedt Gemowd. steGe, Geml. H.SO,
2 _(hOUMNSHLULGME SlgeD.

@zemGolul ghsmGa swiflss Ged. HS0, Qarsu® o Misheiud

651 ’ Digitized by Noolaham Foundation.
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NB SO, @ar (penaraysseiionn SO, e LNT]HESTL .
R 0

b \
p s=0 i s=0
H7 7
i3 0
Banrenrcty @Igeuil FLOFETTET He
(paBaTenT  GUIGEULD
&I 56U,
250 kul, = 250,
sranfih Fnflenaaii S0, 2ub Bl segufth  GTETLIGID

BHHHED QEBTEIEN ) %5

iii, SHIPGHSID

iv.

B apsd coualhens GeoDWD Srésorsene, @edlFsniledufle
SHEAUILG 2 W SPESD (PHETEHSMSE FTSHTSHGD. HpUlgib,
2 pugd Gosve] e@ausTed FTETe S(pHSHELD LIWTLEID.
Sl 3
GRIDESS) Faloll BTHHOTGHETE 26168 LWGLESESH0 2 DUSHE Gesvenais
GmnsGD ellsmansElnemnets el Gib.
@rig V.0, easd uwsiu@Ens. @@ Useumorm srésssleh URE
updls Srésl Quimiipsnpsow  OTHIELST gaunFsdlanls (Gsnsa)
(petTllslT STEEiBRIGmeT @ErWTaITsD HIENGID. @50  FIDHsmen
silemgours SenLWE GQFlub.

280, +V,0, = 250 +V,0,

G0, - N

H,50, @bt Quisuj&6il

i

ii,

Il

iv.

i.

26

Sdlsulon &

UACWOMID Hreilurs

Brepmib smeilwrs

FsoBUrementsy IO (Beser @rErwUstsansl UMTSHS)

suflog azmflounE
osres H.SO, ouemgl @b Fiepey alsiismisonrss Gsmfbhu@ib.
HO@q + HSO,aq9 =  H,'Of@g +HSO, (g
HO+HS0: += HO=802
eten1@eu, WlehBemy Fnlgs 2 GeOTHMITEHL 6T wEHrFe GeusmiLGsSULIGD.
Zn+dil HSO, —  ZnSO,+Hg)
steuflsmid, Geml. HSO, ousng SISeRsEsLs Dereamars SIonLrg).
@& SO, misret H@mD. GFml. HS0, @ (pssoid oulsimsssHenb
UTT&s @Jeolmbd DIUmTESD (Gemmeunsng. Goaib, STIRSEHLEID
SruGsnhmisepLaid H.S0, srés(pmib.
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2NaOH+HSO, — NaSO,+2H0
Na,CO,+HSO, - NaSO,+CO, +HO
NB HSO, @eir S ‘O-H sl dusear o ewif. een@os, P 1
D60 (SiTeMHLOTn) ST LpmILD.

@]

I
HO—S —OH + 2PCl;, — 2HCIT +850,Cl,+2POCI,
H o '

ii. @lAeunnm sEeuns
Q#gl. H,S0, Qe @UAGwhpsShaTer osny e Fostur® Weisum

Loy
HSO,+2H'+2 — S0,+2H0

Qurgieurs, Au, Pt selihs gevsmw 2 Guramset Gefl. HSO, o6
@LACLHDLULIGID.

Cu(g+ecomc.2HSO, - CuSO, (aq) + SO, + 2 HO

2Fe(s) +conc. 6 HSO, > TFe,(50,), @y + 350, + 6 H,Ow

EhEoeh, QUTsEUTs, srust Gursim BTERsGamsTYD @l Qs
.50, eLdBwmhmib.

S teonc. 2H,S0, 5 350, (ag) + 2TLOW

B, (5] + conc. 6 HSO, —» 4H/PO,@g+650,(

C (s) + cone. 2 HESO_} =7 Col{g) +280g+2H0 @

1.5, HIL HBr Gureiip 2-Geurs psenri@ésamenun GFml. H.SO, gyerg)
@LFABWHmMILD.

conc. H,50, + FLS ()

conc, [1,50, + 2 HBr (g/2q)

conc, HgsO‘; + 2 HI (g/aq)

conc. H,50, + 6 HI (g/aq)

conc. H,5O, + 8 HI (g/aq)

SO, + 54 9 +2H,C

SO, @) + Br, T (@spgios) + 2 HO @)
50, + L1 (egry + 2 H,O (4

St pgesn) +3 [T (g +4 0 @
HStg+4L@m+4H 0w

oo oA

iii. Fysnrlurs
Qzml. HSO, syevsl uelifug Bengud usy Grgens Gajamsussilaud Heny
SSHOL LIWSHTLIEID.
2_gNyewihsei
i.  Copper(ll) sulphate (VI)-5-water a;@ conc. HSO, Gsjss Brsmhmliul @
Heoilnd  BoHsUUELD.
Cone.

cone. CuSO, 5H,0 550 Cus0, )+ 5 H,0

Eé%}!gzed‘by Noolaham F i L
ham.org | aavanahdti:
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il. sEpby GeusensdinE (56@8rma) conc. H,SO, GeissiiL sileors,
meorgs, Gurmd rpdld sHumG.

Congc,

CH,O, 6 25 12CH+11HO @

2731

iii. HnsGarelener Brann ohHer, F&T SWwrfleassomb.

Conc,
H.SO,
CHOH = CH +HQO
iv. Methanoic acid, Ethanedioic acid stestusupmlediphaid cone. H.SO, Brshmib.
7 O Cone.
e 1,50, co
< i @+ HO W
OH
O
N
C—OH Cone.
| H,50, -
C—0H — CO@E+CO+HOW
y: 2
O
vi. GensCandlad Erspml LweU@LD.
Cone,
s Rty
CH. O —" 6CEH+6H0Y

Vil 61555 ITEH &b, Polyesterification, Bakelite swmfliy etstiusubmileni> Qe
LSO, frapdlwrss QsrfhuEid.

iv. s6weUTenEuTE gHpid
SO.H
© = @
—
anliFdl gy

geul & siblevs Sletr uwedrssi

- 1. Polyester, Bakelite Gumstip UebLGHWS SwmflliLser
ii. Battery acid

iil. QeugquiGlummsit (T.N.T, TN.G) swmrfliy

CH,
CH,NO,
O,N NO, |
CHNO,
|
CH,NO
N’Oz 2 2
Trinitrotoluene Trinitro glycerene
28 Digitized by Noolaham Foundation.
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iv. FeujssrTonHm SHilurarsslssilsT swrfiy

v. Super phesphate, (NH ),50, Gumsitn eusmorssleefletr suimfiii

vi. AL(SO), swrfliy
Vil QUTWSEHE06N 2_6V[f&&H60

viil. 2 (BEH S SFHD
ixX. LLESHSESHET WL

NB

NB

NB

QuinEmiradis enssEnTifey Cewmur gey shssiny (flower
of sulphur) ués aflenareaurstt GUDUILIGLD.
Blamements uwerRsE HSO, swrfliurerg Gmremaney
ererrenih Q)L SGleh BhGsEreien iLBESTDS). julenih, 85
Blevibiensueit Gxeneid@ll GLITSLOTaT S0V,
i HE+30, = 2HO+250,
ii. CaS0,+2C —  Ca5+2C0C,

CaS+3CaS0;, — 4Ca0+450,
srenrey, H.S; editsn eresruenan, H.S0, swirflésd cuwier
LI{B 8 eUATLD.
i, MgSO0,e & MgO @ +50, @
S0, s HSO, @b o fier® HS0. swirfldsemb. G

GlpibLng s SWTilise Beoruh @enmay.

i Lead chamber method
@‘@m} opadhi @ NO (=)
2NO+0Q, — 2NO,
NO,+50, = SO, +NO

. Bomg smsBserrs PL Pd Gureain ead@sepd

LIUIGETLI (M.

- P )-I_
250, + SO, () TP 250, (@)

Digitized by Noolaham Foundation.
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GG BEITEnaUS6IT

Bleomsnsullss sl saflurissmms @gﬁludngb,g)&aasm ansmgu
UGS HETWURISETT(GLD.

L CaCO,Qaremien :° wBuTHsT auens (Uign)) SesmenTibLs
EnH&si, SsuenFHn
NB upmensamen / Liswenss wirenmser (Corels) mafliinh
DEV6V GTeN S T HHEMS). TOee6Y, HesfuiriEeir
Bluumensuev ofentbLieneLITELD.
Corels - 2 ullflenmisetion eppeuh 2 (Heaureuer.

i, QursBUmHMlsy P @uuesppn Ca, (PO X,
iil. GimmauenLOmH) 1 CaCO,.MgCO,

BONS Sieesmidy (Quick Lime) uimliiy
@&6we (Ipsmmuflsy eLpsoi@QUITHLS6it
L (PHEDSHSSH6D
ii. elm
FTHELD
p SLOR(

CaCO = (a
Digitiie(g)by Noolaham(go{J%datmn
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Cco

(Curg) Geusfl oyp&sD =1 % 10° Nm?)

L(8) @6 SipssD  Qsusf A
SI(P&&SDG FomEGHOUTE)
womrer Uflens meoL@umud. 1 x 10° Nm™?

»T°C
(s 898
SIS She6, Hnl siemLrssiulL alln@semsmyb wrh @smemuileh
SBSE aflgzen. |

iy laa eurilsel

1.

il.

iii.

sllm@ smoren aRGLTMmST Sishm. ou&ECa, CaCO, @it (o Wfsns
@auliLimlemsy 898 °C on iewLeug| Sigeuid.

silm@ &onen eiflsensvs QBETRESTE.

ollm@é FrbLsy TETGLD.

iv. CO,eumy eflouy Qsusfwspmiu@siglsoenso. sienBey, HiHGlLE OHTEH
wres @\dled @emen @GeMyell_LEDOUTE Foflemen Usi@eorsd) - Gasvsy
sllsmensy 6igD (g emmulb.

V. (PGesEs6 SEhey sLhEmIue Gohlsmeismiu@es epsb S
SIFIOL gDUGD. @lpsd UnHlsasiiL@in.

wrhmieufl eenpssi

i,

il.

iif,

2468 umweney e1flQLITHENTSL LIWSHTLIEISSED.

SPID Gsoemenuw LLsiuGsssd CO, o Goustlusbmed fyme sifigsns
&b 2_sab.
PHMBESEDHEDHHG LUSHed LSS VBTG SIRLILIGD GETasnohm
UWsETUR& S60MLD.
SueuTed, Gsrevemohilss 2_siism MgCO, @etr flens Geuliuflenso Gsmmey.
AnG UweuED 2wy Galublmsouisy MgO sysug whors afbs)
sflGWd. (DHoTs afbs MgO (dead burnt) By GeiéslILEDLEUTE Eoom LT,
Bigl samambUls HrHamEs GHnsELb.
sten@eu, Bumell (pedteflemsoudsy Liflens Gup@srsiemiL@n. Brmel omsd
wres GsmAbHuC@ Uflens Ceauiuflemaamws Goliugi s me sfgamso
Wb s@&SLD.
NB ZCwbg gwmiliniixgid Qesreveniomenn LwisTLf5s5 (LPQLITS).
garaflsd, MgO lenss eaflseyds 21 1 ev gy@ib.
Digitized by Noolaham Foundation.
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BOng Sevaresonmidiflesr LwesTS 6t
1. Biw semembenuwd (Slake lime) seswmemmbLill UTeneowib (Milk of lime)

L EH6L.

Bore sovenmbUsE g dflsrs B Csiss Bl sameuiby Syeg
GLmose] Qeulinr GeustliliLL gyl 61 2_(HEUTELD.

2

5.

32

CaO )+ HO@ — Ca(OH), (5 AH<0

SOFWD SreUlG SWTHES60

Wlstredlsb (Electric arc) (ewm

Bigpenpullsdy Gusitdhesfl Wlseumiiss LWLTLIELD.

Ca0 @evamud spaflenwud Wesiallsy (coke) epeuld 2w Geulilg Hin
2_sfenrHe &sLFAWD sTenul G GUmUILIGILD.

CaO 5 +3C ;;%'gic CaC, s+ CO (g)

sOFAWD sreou Gse Alsnidnsrs 57 Criss g;;@msﬁ-sfﬂ sumwy @umL
L@ID.
CaC,(y+2HO @ — Ca(OH), @+ CH, T

2iFDmeSsit (Ethyne) eurwjsureorg),

i @ susniédl grswmgurs (Hormone) LWSTLEL. @& Siettsommdlsnuil
Limeu smecssleit Dl (peiiurs Usss Qeliaugrs smussT alsnralsh
QmisusnLuilemerr GUD gaeur@Gd. @& shensuls oaubiiig Figw
eflmey QD 2_Feayb. '
BesddAmu opmey sdflud FrmUlenl Sicumds Qsguist e
&6l GenLullsy greflalleb. weopdir / el LEDLEUNE! SEDMESs
2_(meurdl eusnirddl GremoUTsL - LILsHTLIGID.

il. UpRSmET Lipsss QFliwea)b gﬁbpfje&sﬁr amy / SiFhnener G
LIL6TLIRID.

iii. @ Geurs LB Causmevsl (5 éw&,rpg)sﬁs:rr - @LAFET eurws Hsuemey
STAQILIMBETTEHL LIWSSTLIGID.
sefignid, eTempei eumujemey @ ey eflQunGeTns LGS Eseme
5L uwsmu@g,g, (Wwigwirgl. gQeeflsd, imeamen assn@é]muu@g,g]
EDEULILIGI DIUTWSTONSTTEL. QalgShgee HlHphalguig).

LstotemilelT bl Eeienio BHsL LWsTLGID.,

Ca(OH), (aq) - &ememirbyy Ured [Hlewsoullsy susitefemy Quostafrma st
LIWISHTL (BILD. _
Ca(HCO,), + Ca(OH), — 2CaCO,{ +2H,0

Qeuefihmid e Wiy

3 Ca(OH)E( ) B%n(z:éa é?/ Nooﬁam Founé%g:n1 CHCII Ca(OH)Z' 2 HZO

noolaham.org | aavanaham.org



Eflg emisuren &psulb 2 (hewenseilsy  Gedlphg Bl HermenmTbL

GG, EmEs Claumy QeaussiiuL wrem dsrRens (Wepp  psud

Qeusiidmid el QUDULIELD.

sy Qeuefbmid greflstt @SSnn:Ca(OCT),. CaCl,. 2H O
QUGS ¢ CaO,CLH,

steuflepid, Hr&spoTe Ca(OH), 2 b @5mH@sl sremiluELd.
Ocr b O+
Brig Caramblime gUdss 2 (mauT@b. B)g sruRsenst Qalsfllhmib.
HrpBQsrsedurssbd LTRSS ILGSDSI.
NB i Ca(OC),.(OH), smiugnn Ca,CL(OH) H,O asrueramb
Qevafimmun srefles o BB GIISTHS SHSUIEHID.

ii. Ca(OCl),Ca(OH),CaCl,+dil. 3H,S0, — 3 CaSO,+2Cl,1

fii,  Ca(OCl),CaClys).Ca(OH),+2CO, (@ — 2CaCO,
+ CaCl,+ 2 HCIO

siliuenpH)

L YGemm@rr oiusembm  Ca,(PO,), Cak,
ii. @CGsmCyr bussmhm  Ca (PO, Call,
iii. oa@rld eiuemmpbm  Ca (PO ), Ca(OH),

@eviiensullso eliuralsy LGSuwlgsiter oiiubhennhmiss @&Edmb Ca, (PO)X,
616078  SIUILIEID.

@G, X =Cl/F/OH gysb.

@zsin si@iles G Ca(PO)X SLGLD.

Suenodm @b QUIEGLDMI AISTOTEEWTNGD. SRS DieuFLDTe
epsosmsst N, P, K ou@b. oigssl G ugamenuilsd (Base mixture) QUITSLTS:
SILRIEUNESS60 CoustsHid.

sren@eu, SULSHMHDI G LFsmenl QUIsTTHl UeTLGSSsrD. ouflenid,
rrsusowll LyGsenaeisy Gmilurs, BamL sy surpeajemLw Luliis @ wiGeEw
@semen eorHE Grrigwurs @Leomd. supsii L8seriseisr @miSlusreol
uldisenres Gped BuTeTDaDBIDG BE 2 &h5E Sibev. ghemesd,
SLusDby 2 6ien Call, SLeTsl B SOIHDMa WOSAID &HODESIDE.
25661, GHMIEL &Te0g STAIRSLE UWenL LS.

FrausOWl LiGEsensd wemenlsh 2 _sme Siflsn. @dlsy 2 maumgh Cege
SOeoriEsht DiLemmHMEd CLogisurss Senguid. @semmss B smeoll Luliyss,
e _grremiors, Gsullensy @uretpaubiih@E UWSILGMSSEUND. @BeLeEE
ghpgee. @& UwsTuGasH@st Qped elmenbgalGo. aamGs,
SLuemphilensl Asiteupd @ (pemowrsy By SmrussE LW

QuUraBUDMI 6UTONS S BHhHW Bioolaham Foundation. .
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ii.

FjuusTenaniL el CEihgl 2 h&d FOPurss Golral G Bl somrws
5% 2 Balw wesaffw GUTEGLHDTS THHELTD.
Eiushienget Gevmensulsd sramiu@L @@ wesiFwb AelsGanm Sef
Wwiorgb. @g Cssiugguls sremiLGHns.
Ca, (PO X, + giusitemgetr 1600 °C wilsb 2_(m& s6v.
B,
Ca,(PO), +3MgSiO, —  Mg,(PO,),.3 CaSiO,
Geueurpl 2 mamg Mg, (PO,), ssopub s&6y HAnls FalgIFHTE D,
B3 @VRImEHE CUTHSSOTET GeUTLISIOTE (PHDWTGLD. g@surels,
@eomensuilsy sTalIuGD @@ sellud SiiUsTsnreT SLB6UTE0 Qs
(&EDDEY.
Gosid, sTamslE BssmeaTer @ wiepansrsalan @em Mg a5b.
2586, E)gied LWsTLE QUTmsTTELD.
Qe H S0, Gafl HCL, Qeml HNO, Gurstin SySsomismensnLl LiwlebTLI(RS Flujtd
Bilss sopwsse Ca(H,PO), suen Super phosphate Sisraig, Goh
QursGUDsHML QUDEITID.
Ca,(PO), + 2,50, —  Ca(HPO,), +2CaSO,
Ca,(PO),+4HCl —  Ca(H,PO,), +2 CaCl,
Ca(PO),+4HNO, — Ca(H,PO,), +2Ca(NO),
Orthophosphoric (V) acid UwsiTU@ESE  (bewiot GQursGumm  (Triple
phosphate) gwrfé&ssom.
Ca(PO,),+4HPO, —  3Ca(H,PO,),
Gpsormed, H. PO, HNO, @t Qu@sbLigurssn @eomensullss  G)emsv.
siniGel, @MEGLEF Gesve Hsib.
HCl @ uwsiu@ggeomb. syenmed, GRE o (HaumLb Ca(H,rO,), 2_Lebr
aremluGn CaCl, suemg Bowlon@Lh BQudymILWE). HEnSEWITey, Super
phosphate @istr BemehFWILES BV UTHGED.
H.50, eyeg) @evrienaullss @mrememeoust GiobGsreTemuLG gl B
umfl H.S0, swrflidlss @dlofi o Geiteng.
stear@eu, Mg.SiO, oyebsug H.SO, Lweu@sgise Hss Fnhss QG

asTesmIoMYI (CaCO, MgCO,)
lemfley @gliusnLullsy

I

iit,

34

Sl s semeRmDUSESE (5 % MgCO,)
EaTEIL  Gi6vsTenTTLDL S 560 (5 % MgCO,)
ClgTeVsmDDM| GsUsTEwTTIDLS H60 (30-40 % MgCO,)

Digitized by Noolaham Foundation.
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SpWlgnib, Qurgieurs QErevsmiobed

CaCO, :MgCO,=1:1 eped o6 QaTeeTiILGaSITTH.

@& FlLioren HGSS o6,

QB evenLDMPI6ET LIlki6HT & 6iT

i [Eprg setmewmmby HWrfiy

ii. LoetTewTletT VS HETEND (SiBHDED
evnenflett uflen Gsoy salgsit Al, Fe Gurstim 2 Beursmissien 2 (s
setletl / QLens. Gdsefsn senydne s.(b. @5 SreuprsmsTud s
SEOIWD LTSS,

iii. BEOIL&I60 CUTIDSIHLW STOUTRIS G @ Mg L& 6w 6T GLD.

Gigeiienet, BHUlenaEEL LWSTLRSSILGADS. OEcvasE 2_ShEHE| 506,

Digitized by Noolaham Foundation.
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LellGwmigsh (Farth’s crust) smemiiu@b Lrsren gpeusmssiso O,
Si, Al eretin euflensullsd mrevTeugl LITSTeT apesd ENHDY SLGLD.
dlamfleylivly sy 6.2 % EHIDLsTE.

uell @Bl uGHUTD (2 6efE - core) B(HDL HwrHer BHleneoulsd
GELUUSTHS S(HELUIGEDEI.

Bupsnsulsy @mbLlss Ursmes &reiLEuUmbL et

i, Haemalite Fe,0,
ii. Magnetite Fe,O,
iii. Limonite FeO(OH) (or Fe O,. H.,0)
iv. Siderite FeCO,
v. Pyrites Fe O,

245é sremMLLGESDE. Geussnauiignd Gsmes LiGHuley Copper
pytites (CufeS,/CuSTeS) 2 L6it Cjibg Fe,0, Su5s STam LGNS

e @enmsuil GFadod umal GUWTEHS srhms
snemiEeiley SiBanhilene) LWETLIESE 2_meussT epeold GHOY
608G LS GeilaniatiehgrSoustipn WreHfsFeeafss augeorHmd
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GPILLESET snqidlsiper. Bk BHOLS STails Lrssfemul LweTUG:HS
WETES SnDUILGESTDE).

2 _svgled @by 2 pHusuiles (widlw uRseiilenu Gee oy RsET, Fagurr,
s, SGwildbeEr Gursin Fr@sst Guhbsrsidsme.

Aubems SEITSlphal GEbaul NSOSESGD (PmpuTes 2mg e
(penm (Blast Furance) sTeurlILIGID.

Bwoyssrel, snsaf,

60016001 & 560

QEhsD LemL

~ «— &Lnen euefliumiidasy 800 °C
=—— SUflaHEHID DT&HSSEHL0

o

pLPSULIGILIT(HL &6iT

i @@obys grgl (Iron Ore) -

i, seTeTTIDLE H60

iii. BH&

@ shefl @ aflQurmemrsab, STDSEID SEAIUTSMID  LILGLIGLD.
GEUTETINDLS &6 Shergl slag 2 HOSH@GD USTTSSLNGD. &eemmbLs
seuedlelt iemey, STEIL. QuTmHesy iGﬁS‘IT_ deflaarailng U ImUELD.
Wasdso @mibus s1E asllld ANSSLILLE SIUSSTSEILLE SH5E
LM&ES6T GODESUULH st Lwsii@5HS0UED.

omglemevsGHell GeauiLsETHN 2 L QFgIssIULER aflsaiu  shafwrers)
Geuliugenswb CO oub 2 BarsGh. ARG QauiLssThn CFasSUIULE
sflésULELEUTE sy 2 000 °C QeuliLflensy SILESTEID FTETT6HIOTES
1500 °C-200°C suy 2_emeoulled @euliublensy sfids DmOEHTDS.

BING BHOLOUDIL STSEEHEAL DL ABT &S seom.

noolaham.org | aavanaham.org
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i 1200-1800°C

CaQ + 510, — CaSiO,
FeS5+Ca0O+C — Fe+CaS+CO
NB MnO+C — Mn+CO

Si0,+2C  —  Si+2CO

i, 1000-1200°C

FeQ+CO — Fe+(CO,
Co,+C — 2CO
DIF06VE]
FeO+C — TFe+CO
iii. 800 - 1000 °C
CaCO, + — CaO+ CO,
2Fe0+C — 2Fe+CO,
NB 500 - 600 °C
2C0 — C+ CO,
iv. 400 - 500 °C
Fe,0,+CO — 2FeO+CO,
ereni@ey, GEMiw HrHsD
1 Cacty, = Cal+ .00,
i, Co,+C — 2C0
i, Fe,0,+3CO — 2Fe+3CO,
iv. Fe,0,+3C — 2Fe+3CO
v. CaO+5i0, —  CaSio,
vi. 3C+2Fe,0, — 4Fe+3C0,
vi, CaCO,+8i0, —  CaSiO,+CO,

& @5 oremeslE HoaralEhsmsd GUITHIDTeS.
sresignid 1. @m@ Fmlg
CaO+ALO, — Ca(AlO),
2_(HeUTel &6 (.
ii. Mn,Si Guretip wrassst E@HbUls Cefugameanub Guonh@hss
STEHHRIGEMED &T6wTeuTiD. ‘
@R QUDLUGD Slag S1ems SILTES GODESEH SLEOHWTEH S_(HElIL
Gpblenr Bg WssEh. @5, 2 L QFssHUED  sustumeg e Hbd
Bpnemu @LAGWDD elTg SOUUSTEL E)H6T 2 (HUTSHH S (PSEIW

SYDFLMGLO. Digitized by Noolaham Foundation.
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e GupiLEag usifiulpiby (Pigiron) Su@b. o mw E\mibY eumiliy
ewred 15gI enfhsLLELOUTE UsTdlssT LUESHGLLE GuT T Y]
Berugre Gsemel Lstiolulsiby e, @)giGey, el @(mibLd (Cast
iron) &y @M.

@glsd C i 3-45%
B swmswsnai 1.0-21%
P ornimnce . 0.0-20%
A 0.05-1.0%
Mn . 05-20% euemp Siemioujib.

Bied @Gy SGb. @& Sigebd FalgWBl. GLeuTev, urlLILGD S&6)
GODESE. CBEIHREGD @wsdl (Britlle) salgwig. SIGUIGILIEID Sl
6T6uI@6, LIWEHISST &ammhHE.

2656

LehlulplbLmeng) sush 2 wiars @(wriLsTso 5196015 B6T6MID, QET(HRIGLD
Blusvy sagwigl. &MU eiESmBUD gamemu r&dssmmsn Si, Mn, P Guirsttm
uDODWD aUTWESENTS ojsvsvg Slag QeuefliLBS Sl esvld (GBS
2 (&G YSHULUGLD.

Bessemer and Thomas gpeap

Siguilsd  giemen GemeEiL 2 eosEsT o mElw usulpbL 2anHOUILIL R
E0mhe Geuiug Heurensy Qsrami@ sflGslLGED. @zeflsv Si syeng SiO
2psayb (Jetreory Lron slag GesusfliILIGD)

2

Mn oueng MnO, slag gused oisHmOILED. QuraLrersg 0.05% BsHE
GuopurLmsd Gymibifled @ipeugyr (tensile strength) @epmub. Glogpib, QUITHELTE:
251 g N6Vl LILEORIGENSTLI LITE&@L0.

2(m5 6t auen&: S

C%
015 - 03% Ce@ima@ (Mild steel)
03 - 06% EOSST SrUsit 2 (@,
06 - 08% 2 Wi &TUST 2_(hEE
08 - 15% - SWUG 2 (K5
S(ibSletr &eoliyEeun Skl e

2 (h&E @Oy QUIHSSLTET ST 2 GeorHRIssT GHeUlhG L& HL
LI(BID. .
i seoopuld 2 (h&@ (Stainless steel)

18-20% Cr, 10 - 15 % Nyigitized by Noolaham Foundation.

noolaham.org | aavanaham.org
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ii. Lathes @6 Lweiu@ED Geul GiréE (Culting steel)
18% W, 5% Cr (W- 8@
iii. 2 wir @psugy 2 emiw (High tensile) 2 B&@
04-15% Mn 2 soLugl
iv. seopImLEGD EUEST 2 (heGssT (Hard field steel)
Mn13%,12C
v. ellmemen &_(h&E
25 % Si 2 _enlWgl.
S(wib6ir S&HHLIS6N
HSSOTE E)HDL CelsenpuwneTgl. @IeTe] SrHGHme 2 L g!.

Fey N ERERERE .

3de 452‘
Fe¥ i1

3 . el
Fet EERERERE

3d® 450

Fe* Hevevem sl Fe* Hlenev 2 migl sniguigl. Splioysal gleo Fe* Gefsns
HENET EMEUSHHSHEL HQeTID.

gru Iron (1) Geiemey etevflenr oig FeSO,(NH ), SO, 6 H,O 245 Sienloufbd.
B)senaBu LIRS Si6uiT.

steaflenyid Ammonium iron (I1) sulphate (V1) &enpasd Blemsoudisd @mridedr Iron
(1) sys eLAGLHDILILEESHID.
i eusfluer ST&H&D
3Fe+20, 2F PeO,
4Pe+a0, PEE 21F0,
i, BpLel ST&EsD
@il Bt sr&sb @eemen. gemed, Brrelly el QaulLOUGSSID
Qurgl BsgraawenL D,
3Fe+4H D@ = FeO+4H,(@)
ifi. UAeORIGEHLET SHTHSD
e S|fleumsEnsn H, aurueneais S(b.
Fe+2HCl @ag) —+ FeClaq+H,T

2Fe (s) d—gﬁ%eg @N(gaham Founda%oﬁe(’qo +3 HZT
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Qe H.SO, 2 Leit SO, @ smb.

2 Fe + conc, 6 1‘12504 —H FBE(SOJS{aq) +5 Soz(g] +6 HZO “
Qe HNO, 2_L6i1 @leamslH LLevlb 2_(BHEUMEUSIT6Y HTGHSID ohHOHLULD.
DTF BHL6 (Aquaregia) aUsiT gLenEL () LILsVD 2_(HeuTeugnso QEFwhuLT
Blemeviwtent_ujih.

v, BMIRSEHLE T&E6D Gsvensv. steflsnib, Beilg QFflhs NaO gt
Fegp Gugiamss sre@n. @5 Vs sypustey LS Se01emGLITEY
SHeTsTIL(BILD.

V. DIVFEITHEBLST STHHD

2Fe +HE, ot 2']3917ﬁ

2Fe +3Cl, -z 2FeCl
vi. letTeoTAlIL
BaLaid suel (psiesflensuullenid Fe oyemm oyfilismLub.

O
Uiy i F

e

giefluflsit & Hullsy (o@sri_ )
Fe — Fe? + 2p
glefullss Geuell @radsy (8Gsm )
Og 4] +.Z Hzo i+ 4e —H 4 OH {aq)
Fe*t (aq) + 20H (aq) — FQ(OH)Z l (SitpdEl uFme)
4Fe(OH), 5+ 0,9 +29,0@) — 4Fe(OH),} (@smsiious)

Fe(OH),(s *2'* Fe O, .xH,0
2@ (Rust)
Franeeoma Sifliiy
eresg QErflo GoGn 2 6nm 2 GursssLsr G@HbY OsrEamsuis
Aeudst gfliyg seljssiuen. gOsreafsy, G 2 ser o Geursb
SBeurm_Lrss GsmAbuGL. Gg s8sTLEL UrgsTiL SLGID.
gress Ogmflo &0p o sien o GorsnsEiLar @Y AsrEmsuls
AoUdls g1 Gl tas QsmfbuL. filiys e@ib.
NB 1ftranfiin) upnii eflugiiss Guendls @yamier Biradieyh

2 65T (R

Fe*' Fe* ouehisl arer Grrsomenssr o3Fser @yemer

HTedlel 2 Guir(R.

Digitized by Noolaham Foundation.
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H,O apsvggamireng) Goremsd eligeu(Lpeml i),

oo

20 H:O:H

H H
A sowbw  sanursn glAlsalld @@ Usewiys GFmg
@esdsiserd @G saléGsmy Aesdrasend @oLs
BEMEHEMGESHE 2 L UGS WenD bW (negative centre’s)
Sefiemend Hanso Hresipdlog o flug. @rean® seldGsmgssnet
wd 6L G Grredsit cugad Gmmewisd HLEGD.
Usnemis Gamewid 104 ° 40",

@seneeil. HS @6 ienswriiyg Gamamib &snmeurEb. Srswilb,
gLAAsenenall_ sHES jamielat ey sl Oet@smglfwso
Heomey. 586, Fheaidld sallFGrmg @il HwTHembd
Fal. 586, Sjsmsl Usmsmwilly GFrg @svsSlTsisenstd Hememeusl
ol 6UIT(GLD.

57 elpsudammlsy (pemesteysh SetTemio 2 WiTaIm@GD. @S, ubls
DT 6HT d?anaumul_t% MU Slsim ). @a Bier wsv Apuflusys

Di JtlZed ation.

olaham Foun
Eh&E S &dipaavanaham org




Blett 2 wipsuren 2 (G Hlenen, Qardtlene sstLsubiGs ST BEFEe
Ueneriurgd. GgamBaeu B Gardilms Sigw Saunorss sreiue
#ngl. B@Ga prd ks aumaulora 2 ulflard 2 sudls Mleval (ol
ST 6UIILDM(S 1D,

B @b (psmeviays senglimems OsmADLGSHGD @emagrss HensosiGLU
SHMTEUTLD
B0 2_6iten cpsvsmpilwLaiens ~ 41k

@dlsd aubsgaumella GerLellsns ~ 19k]

& o&rFe Uememily = 22k]

sTeurd:  Gewildgishioneuy. smgnyewions, meysen Ulsemliysesd 5 k] - 40 kf
suemy LIMIUREETDG seiilengs HGESHD QarsieniuL GousELb.
VID &Ll cpsvs ossoj Qe fo @uisolsamens £8p sres.

2 (H@Hlenso Garalensu 2_(HEH6VI6H eflwrges

/K /K enmGieILLID  wepmGsICIULD
/ K] mol”! / k] mol”!
H,0 273 373 6.0 41
HS 188 215 (s1orh) 24 19
H. Se 207 235 (& Lomir) 2.5 193
H,Te 225 258 (&Lormir) 42 23

@bgreyset Bilsht oErsrrent Gl senens STy Hihdlsimen. BYsDE

&TIewID ghse@e, EpUULLS GuTh merae Wsmemiumgb.

Bflsn Guflsd (eop effleud@n B UsllsaLqum@GneUIg Seialeme| &alg

SI-T5F GoDashED perFs Uit srrsmiordsng. G OsrLjurs

Qurg GreTwangglsy HebEIEDTUTLLILL B6Tsns).

7 o0 (Wwoaessamn sigw URELEG Crfsmaunsens g,
HOw+HOpw = H,O* (ag) + OIT (aq)

6T601DEUTDTEN (I D6l FoBsmey oo

@Flsv 57 @F epsvonsayd, yflsuorseb GsmADLMCLGENETS STEETENLD,

298 Kuflev gmu il ouwssiGLpssnd 1.0 x 10 mol> dm® siews &souflda sTieTTent.

@mng [H0* @g] = [OH (g] =1 x 107 mol dm™ GG,

BT pOBensowTs LUSTTSSn @b, Syullaib, oim UermsGsr SisLEVG)

2_soruilullslt Qasissefed SgliLepLulsy apsuld, ifisvonrs GemAHLLS

Falglig).

HOw+HCl = HO'@g +  Cl aq)
omn  BUERLS SRS ws  @ememopen
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H,O @+ NH, @ = NH," (aq) +  OH (ag)

epeuld  @pdleuid &\ ememruifleotn B\enamelpsold
Bisb  USprassiimst (HY) B cpeudammiel msf Uemsmilumsd Elsmissh
Sl 1.0 216 Ssmiodlsimen.

oo L2

eN

H

HO:s +H — | ! "5

Bifletr fev G &SI 6N
i 6B sldewnfluns _
2Na(@+2HO®w — 2NaOHaq +H,T)
Gre B @ Swenrsab, @liCupiiurasid GsmAbu@dlsing.
Qurgisurs, sTéEss GAsTLfls GG o siist o Goursmssmst B L
Gummib.
prreilyn @LACuHBlureg QSTSHLIL &algis]
eg Mg +HO @ — MgO@s+H,

ii. B @ sMpSHuns
£y @lésdr g Gifle) eldGuhn Mmeoulsd o an@. Smuilapb
pl&salis Osmgflusy Bladsmiow UGsmmialbe 2iG&s vuiguis
Y SBTDT].
25086, ey LAGWOmIeNg Sigerd. seflgib, F, eurwLer Qamfihuc
efiGbGUTE O, (5 2-b 2 (FaumELb.
2H0+2F, — 4HF+O0,t

Bl cuettemio (Hardness of water)
Bilsd  Ca*, Mg* Sweiiasst srewlllLre® GhBear FajsaTTssL 6
Bris@bBUNg HmIHss ghuLrgl. ghsmsflsy, Ca, Mg 6o Qareori] oybflev
2_Uyss Bflso sengaug Gsvenev. @)g Gsiusoors Bisy Senioub.
Ca®+2CH,(CH),COONa —  Ca(OCO(CH,),.CH,),

(Sodium stearate Calcium stearate
or Sodium octadecanoate) sljpLilgay

FUTHETTD RIEDISHETS B eustial] eTemliLIEID. susitenld @) HelenSLUILIEGID.
1. flemsoufiso sustreniy (Temporary hardness)
2. Blemeowres suetiesy (Permanent hardness)

Blsmeoullsh eustiemod@s sryewid Ca, Mg @eir HCO, 2 LiLs6T STewiliLLed
S4Gh. genemw Ca, Mg @iett 2 L&l STemilLGeE] BlensulTes esimeoiir.

sustieniflet (&AW UTSIY FalssTTHms GEWOUTE =g sipuigsirdsng.
@geurey, saufsHETyD cilfuorfemg. GFIOLGLEN FEaFSSETID @

UsnLwrs Gusu Lﬂg@%’t{"};ﬁd by Noolaham Foundation.
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gelly, eustictleny Gangdles mous@noUTg Hansoullsy sustiedy seflen mareei
srUGahpisasT Ufibg CaCO, MgCO, sl Lguib. B8 Casse (Ketle)
gloumyd, SGULDSEL Lgsugted Henpd: Qardss MEUEHEFnigW  GauliLitd
supmslUL. Gaer@b. Gseme Grrb, afildurmer afjub gHu@DL. Her,
B0 ubseh, £7é @ prissish CaCO, MgCO, Gursiipsmey Lilglhs) Sieuhmies
sllsnanurppsmend Gampé@b. fe Fowmnsaiss £ aupriss HanLLiLLeoTb.
2 Leduied FHlulisoid oo Lrissit gpuLeord. AQErss Shest, Gpmise
ghULa|D Elemsl ST TemiUTSHeOTD.

TG, eusiietleny GeIlITEs0 @ (PEHL YDFOTEGD.

leneuufley eustreufi
L Clerglss meussed epsold
Ca(HCO,), @) —> CaCO,} + H,0+CO,
Mg(HCO,), a9 —5> MgCO, 4 +H,0+CO,
Ca*, Mg* owsiisst jeupplstt sTUGIDmISTS B&&HILEID. Esusumm)
Bev@ellsy HisHOULLEY BrysworsGa @) Hensouilsh eustTedfy sTemmILIGRID.
stsollamild, (et @IALLsGursy  Kettle seflsy CaCQO,, MgCO, @t
Ligeygssit GOILULSEE urdlienu ghUGEseomb.
il. Blw sewmerTdDY LWsiLGES6d
Ca(HCO,), + Ca(OH), —> 2CaCO,t +2H,0

iBlensuuiment eustrsofiv
@g HCO,; geoily Gaum oisswsiissmsmysnLin Ca, Mg 2 (| s6mrgeumsb
Qsrglss maugE EMUSTES (LTS
1. Na,CO, (Washing Soda)
@zemen Beisg CaCO, MgCO, &6 Supemn sipLiganrsdl BHsEeumb.
Ca® (ag) +Na,CO, (ag) — CaCO, ! (s) + 2 Na* (aq)
Mg* (aq) +Na CO, (aq) —> MgCO, 4 (s) + 2 Na* (aq)
ii. showe LUflorhn (peom
85 Sodium Zeolite BUTSHTTD 6ugS 19&HmeTL LWSTILGSSEVTLD.
(Na,0),. (ALO,),. (510,). Gursiim @@ Haah Gsijemaugre Sodium Zeolite
SGLD.
Zeolite @efr HLLenOLIIL giewenssit 2 sm@. @sD@e Na' Cshss
Sodium Zeolite 2_meum@b.
Zeolite piesn@enenssiigr® susiafenr suguelGbEUTE Na* syusimens
Ca®, Mg 40 uflordpiu@d. engBfléo Nat sremiuh. Ca, Mg
st misGlemenaseiled Lighgief@ib. Bpemsd, Na' (ppmrs QuwiéeL]
uC@aliinso @g LEMEBE) SR SiBADE@s sreod ‘sAuy £y
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senpFansy 2apifl ElEer G quguelr ey BT SHmweit Lot
gmeb Ca?, Mg QuuissiuL Zeolite glsnensefis Na' Lighgl al@id.

wH@pTH (wenp ‘Calgon’ (penpun@d. ‘Calcium gone’  eteiiLSeibba)
@& QFrH@DIL] 2 (peurdlug).

@rug Sodium Poly Phosphate (Na P,0,,) stefiligl uweiu®&Eng. @g PO,
Slweler LoLGHW Beneowrst (PO,), iTaugl, Pﬁoig SJUIETTT (LD,
@sementl LwsTUESS Ca®, Mg* @ Héserear Lgaurssl Siemmeor.

@gisedly EDTA (Ethylene diamine tetra acetic acid) essiugib Ca*, Mg™
o_Leht dEsmey o (meursd gsubenn SISHmU LwshLLD.

aufigitd, Calgon (penpud EDTA (peopud GuBBeE 2-5hS5! 0.
SETeY, Glewlal G Fmubl s GuTn mBSESTSIL (WHDELE 2 &hSE.

Gogoib, SuueysLs Cseausl@ ‘BruEd eaugss B (Distilled water)
LWETUGSSLILUGSaTngl. Beors Gerdssmass osilow @EHEI
Lwsu@SEIsToTrSeT. Syuiienib, @5 FfigenalCoCu GuphhsTsiem
uGdsing. Giu gellemen uwsLESE Essmer GHGEHTsTETS
OV RES IR

NB i 100 % &gswrenr my eafsr @GQUUshHE 2L eonGe
S &) .ggujfgym, semauiLimma).  ‘Minerol water’  @)sb
Pev safllCUImLSeT SeuhgeTararf. Bl GQUUSHG
FH FEHEILD D_1_6Vjhid DaT L OTET SN (HLEeneT
UpLd  S(Hib. “ :

i, syl G0 Biflel LbLoLLTET  eueTenLOGML! i
©iss saraera) pinee Na,CO, Crigs aflpuigepib
CaCO,, MgCO, @ 2 ejSanflaiedppbs Ca®, Mg
Qedleney  aymlwevrtd, oy ulleniib, BiF Bmbsiomert
(LDBDMULIGH 1

iii. Erichrome Black T erer gy Ca® oyevevgs Mg™ 2. air @i
5@ mmwrmnsens (Feuly) o eni g, Ca®, Mg
SYSHOLLILLTE [FeOlDA(GLD. YT @& SIF ST
sangae e GG (NH Cl/NH, @) srer Gamginuib.
EDTA 2 air Ca*/ Mg* Bamsy Fleneveni 2. (HeuTSGLD.

Byp  Blemeoudey Erichrome Black T 21 61 mplmb &y
DML L T 56T, :

Esenarts Lwei®SE5 EDTA epevid  sengaedlsy. 2 oirerm
Mg, Ca® @leir Qemleaney mlundlda) oymliisurih.
STl : Erichorme Black T

19 660 : Red to Blue
pasy 'ﬁ Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



NB fisons gmiignsecy
HIGSTOUTHLD LILEnMSEEnsTT D GiTaiTL hELIg).

oyibLs @nqiy Guflur gseTEanaT BjBMHMH6Y

DML LSS 60

)

By sirengmeT

Blremuer Lflafity

J

LOGBEAT LG emENT

LSIBLOTSIT LIRLDSTT @ amiud Gjavoflds
ENBERT LHQUWIST (B Ml 6D

eI RIE EeST Lo )
GuimsSne 2 eerrdassy

e soT BT /Lol daar oyl
Fanb Al aysmmev

NB derouipid onssser @umfieo @il opnede G
SBEfEHTH 215 21 nesGngs Baawb. G FEC

Limits sreortmid.

& EEC/10*g dm? ur iy
Al 200 Al zheimer’s disease (Dementia)
Pb 50 (SLOHEN SHBEMNG  PLPENETEILIL]
UTEBEELD
NO, 50 SLpengaerfletr (&mEHuleeiar

0, Beir sjereneud GMmEELD
(Blue baby syndrome)
SSGIeir euuihnilsv erhLGID
U mFBmmiL
CHEl; 100 Bladder & Gut cancer

(Clzgg G saray

By Liuiasn (R

Peatz i o1 748

CHCI, 2 masmaib)
yFRnrRefaer  01(saflds)  mdsdsarenn
05(ant L mm)

NB gengd grigrss Cl, euruy wl Giosvew O 21b Liaifhs

SOTLD. @)y 11 BighifhdioNasiaiears dihdatieneyyt.
© ‘@"ﬁ J‘nc>%‘*lig:ufa}n.org|aavanaham.org b 47



Q :2001 August

9. b. iii. FAev sHS L Faetr sjarey G PG Bi WIFNL_GH6VE

10.a.

Ans.

9.

b.

iv.

iii,

iii,

iv.

i0.a. 1L

G PVERTD S B) Sl (&nDUDBH (& HIFCOTLD U 57

Gypiener QsTHmiBHs 5@ Cl, surujsmards LwsruBss
sorth. @& CHmeuds@ wiHBE sury arops GelsEH .
&orGlwrergles enpsh EHiflssflevt snGeuiorsds Gaiasrs
THLIGND FDDIL_SPIF S WIFDew LD eLpsii i (1P s DS 60675
F(BHHUAHD H(HB.

0, Gema s Lis) ereshselr. yeummley eetimy b uTLD &mauy
- QGURITG TG FRUTFSHHTEV GeODULD.

Cl, @@ LSev O, LGS LIRGSeVTLD.

HNO, @b i sypLllevioent ujin. (&g hieurip o ulfaenar
LTS iD. LoavarassiflLiLjdisd; FHmevmg b,

NO, Bl Gor @senenr ymhEgGourgmse@ PAN afevaraisrrey
Bovds @LphengseT LIMsae) e LiL_GUTLD.

iflev L Ageflet promeisn Giewlge

B 60GULLITEUT QLI AGLI6IT

.

i,

v.

V.

48

MnCl, seny&sv

a&rg Kl senpseo
Gl H,S0,
Na S0, @1 muws senrsed

rUEUTIRST Srilg

l

MnCL,+ 2 OH- (ag) Mn(OH), ¢+ 2 Cl
2 Mn(OH), + O, (giss) 2MnO,+ 2 L0
MnO,+2H,50,+2KI — MnSO,+ L +KS0,+2H0

l

L,+2NaS0, — Nag0,+2Nal
% fBflgyetien O,mol = 3 MnO,mol
= % [, mol

= 1NaS,0, mol

NB  asteniy suetr gioeiumser

i

if.

Mn* (agj+ 2 OH (aq) —> Mn(OH},(s)

Oz(aq_)+ 2 I‘IEO t+4e — 40 (g
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2Mn(OH),+40H — 2MnO,+4HO+4e
[MnO, = Mn(OH),-2H,0]
1. MnO,+4H +2e — Mn*+2H0
2 — L+2e
—

iv. 25072 505+ 2e

(CL

i

il.

iii.

iv.

Vi,

0, Gzl giewfuiue. Gsusdmigw BiBlensoullsh gré@ GUmmsT BUTSSELBH6T
(Reagent bottles) @\etongensn (Lppenowng Hrmso Byl sen.
susl& @O FenmliligssULL S5l TEI.

wpedlsd 1-2 cm® Guirgomen Gadleysien MnCl sengaensoud, 2-3 cm’ &
KI senpeemneo|d @omull oisbeug) seiosairios @GEruldr 2 seillujl 6t srée
Gurggsigyisiien By ouguilsy BigEe0. BUTETEMST ePEEEH. auflujd
Benrs SlenLH560.

sl efiplgs| o (Haurs GETLRIGLD.

SplisELsHDE TOEEIE GFssusy. Hflg Crprb eweaugslisr 1-2 cm’
Qe H,S0, @enen  (peiry Bumed Glomullstt 2 gelluL e SHeUEmDTHE
Beishgso.

sony 15 HOl_miss emeusHed. bEHFl sLES0 |, & ([HaumEGib.
B&saeedlss &ong 50 cm’ @ement HTdGEUTHEDHL 6T BUTES56 gD
Gsi @lomu] @ne&sh CFulse. ,
@shest gemelulledmhn merer (eg. 0.01 mol dm™) Na 5.0, saysame
B wEhast b (weusGsTsy Blmb) Cameiimid sueny @@L el &b.

et Aflg wrliQurmst CFiHsed. 2 (meaurdlw Hev D WwemmuD eusny
QarLihsl 2188 NaS,0, segramsn smeiluilsimbel @Leileb.

vii. @eusurm @ ew® - s HLenauger Hubileny Hmbug Fmbug

viii,

ix.

Qalis.

Spsmel eurdlNefmpgl srrEfienw aGES Na 5.0, @6 (psd Smevus.
sty sMlgugIGLITeY O, @it elpsd sTetmianlibens sswiiggs mgdm™ Gisd
Sj6veng ppm @& (part per million) sewfloEs.

NB @i (psEuw efi_wiiser. O, Bkt rifles seubsemem ajere).
auala@GUp Fenpminiigdhaiin v, Gergsemendd iBhs bl
wor@fasr Cemsenat (LpenmEeneTd T MmiEl (61T eusis
QBT IT0 eneudE\HhHe0 slailialDenmd Hely s s,
senyaeyjdger  aeauemors MnCl, KI/OH, HS0, Gejsssy
(LPBGNLID.

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org 49



SFIiN)|E; GDS;60IRIEGIT

gmauy S afleomis LGSlsemedlupbg QUODLILIGID. e e
WG FAPUUresT wswripenlw SreamsGsn Frhms SmsmEb.

sengfl e, SIS, UmIGL Wwemen Gursiip sflumigseied
®hgid EBp sriLLLED sral uGHsiaimhgib ErHms
SHGEVRISET SUTTISSELLIGID.

siaugll UGS Saugid
1. Geuf amisur, &Geunhdnr, somdldens
2. loglb Flhgeu LOJID
3. UlsmL Smleur
4. Bemsv smisur, GleuiosiTigsy, FHmGemeur
Leb, smiLIl Lsb, wsEediiLsm
5. Gert@m 660D, SmieurT
6. L, wevedlsns, Gorer
7. upb Bgreml., Gsvlosi
8. ellswg ST, FrHHETl

Digitized by Noolaham Foundation.
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BlsvikisnsHentill QUIMISSaIen] SIbL, Smieur, geob, waedlli e, dAhGmemsor
WSORSEET sUrfléslu@D. Frhndengon URs0sE&s0 UWsTLGHD
(pemmaetsy  (@GUUILSs&Ese0 epsiim.

1. Qarglfprel smidd suigliy

2. seopuurer WflEGsmEIY
3. srmmy Uflsso

asrdibpmel smigd agly

SHEIOID :

B DB 6T H0&ED SEMDD HIad @ETamOUD S(HEIE.
Blsmer gedTmIL 66T eSIm] H6V&HS DMLLIS60. ZY560M60, (@) HetrLils
Eiramgen ppesEsmhllmL elmesEnd W5 GHommsy Db
UM &H6m1168 5 & & 56,

slet@eal, @eubenms Qsrel. GrEGSaw yelurseal. CFHmEd
Bl samise Gren@b gl sl Sueflupsssmes Qamsienh.
2150861, srhmefler sflFliug Csrgulss Qorss oi(p&sLT
sngl Samisemen Hiybusorsd gy pssmselst sl GGOsTenaHkEE
FLOEUIT(GH1D.

21586, mmsellsit Blrbusoel] i(pseRHiseTlsT el GHesTems
Geueu(psHsSHanEg FowrEbBurs QsTEs Qardlssn.
sT6s18sy, GBT@aUlshr Qersitlensy s.misefle smu Qardl Flensvsmiu
ald (Genmeum@L.

bod BgILT HVGEGD HHuDD Hyabd A pubd s@kH
LTstTa(hid SyeuGhema 6UENTLITED @\Hem6oid &SIl Leumb.

A

Spelilupssn

v,
B, Gaiufana

5 F— g A Wt Qarglflsnsy

B,....gmu [Eflsit Gargifleneo
B, ... Q@ Sullsir Qsrgiflsney

sTe0T@6), BB DIHEDILETT HVHEBHID HHAND SFsu(pd Qammessi QEmE S @ s
Qaergifrmalenws GFanss NEQETGH CeTHEES alungb.
ereni@eu, 2 gIrewions, smieur @emsouled(mhal Erhmis mgeh swriés

Boustutig euT
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. smeur @ensoud Fpd Qaremil Qgr@Ss@sT Qerdbrmel Geaisss.

FTHmsS emsepd Bpb Gsrdss oefurd Qesfiu@ib.
Geamson @ellisdear @Rssl Qarand @HsEs.
QupLUED Hrsurisst Lfl Lsmed Qemein® Cauprddl sT(HisHES.

Gmngifgrell — g

Betdsds peEs

3 imsmpen
g

gy

i
GeuliuD & prudadisbe

QUHCDTeIWD FaT, Gaereuist Gursin senILIUTETSST SeuTl L@ S s
Bribals GSGDLEUTE eTHNIS engeub Gamrsl senriunaingsit Es(pib,
@z smriurst HfsEs@iy o Eb.

GopE LFIULL 550SEnsEE @il sragl ugdamw sl
555560,

FTHmISmEeD Baupmdl Gopdsmey 2 ehrr@b. et Gupdlalmha
SenTULITEsIssT LWsiuREd Gsummsaeornid.

sniang engasdls Slpgnen 658 s sanse

i.  Cinnamaldehyde ii. Eugenol iii. Camphor - &HLLTLD
Phenylpropenal
CH = CH.CHO OH H
OCH, i
/ 3 T,
HE \ C=0
CH,CH = CH,
H.C CH,
H,.C CH,
\ ! /
|
. . CH,
SMIONS G 6D
B)smen UL emL Beuy
Eugenol 70-85 % 8-10 % 5%
Cinnamaldehyde 6-10 % 75 % 4%
Camphor SLLD SLLD 65%
52 Digitized bm@m Found%ﬁqﬁl@
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SNy S 60G 60D
LEugenol ~90-98 %
len@ & smaeuid (Pepper oil)
Caryophyllene -25%
dinmassicoeur Yoo engevid (Citronella oil) - SITEULLID 6 eMG60D
Gereniol - 20% - 40 % (Qungeuna)
Citronellol - 10% - 20 % (Quirgieur )
Citronellal - 7%

sngl&amil (Nulmeg)

o -Pinene - 30%
B-Pinene - 20%
Sabinene - 15%
Limonene -~ 10%

ETOMIS msEms BrlGEGLEUTS SusTailss Gsusiqussr.

i eusfWilm&sioren Gsmsirsesttssl

i, QETEMTHEVEE  (PAPENDWTSE ETHHIS 0S0ESTeL  Blriniu GaustrGid.
gQemenlle, susil @pLlen isstt @UAGWDHMpL Brrefullesr BIiLi@LLL
MBLSMBL UTHEGD. @BHENE GHTEE0EMmE APBUPET BH@SsT N,
2 b CO,2 b Gesgl BiFuulu@D.

i, b LLFiulL Osreiseusas 2_ahaea.
iv. Qurellgdeit QameTHVEHTHST FHLDL NG DisL6V.
LGB 61T
L eurFenersd Hlraduib
ii. WwmSHIeus Swrfloy

INB  euevflsurr - Vanilla

B)Flayairer Vanillium
H-C=0

2 GLD.

O-H

auefleon o el haei c1gBarmepn et B s s GeHhs i ()
By CaumrhsUiiib. Kiflsy sHengeusl oyfls).
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Q.1

54

spiaurs s B wyolGarrsy, Hpperds 2pFwupPnG eeful
LI GFTH 60 60TH 6T WiTemeu !

QB MADUEG LIS 55T 6155 BiSHSTL 1Y 65T BLITSIUDTEIT 51
BMIUTSH NHVSMBUD FHTIDLS HEHHNHUD sToUeUTRH (Bou gy
06 51 B)ewrms Freovriii?

Frp s mgeod 106G CQsG DG QurGBrrel sruid® e riy
(LpEDD STENGITII G)TEUITIY SRID LFTdhhd FDHS i arer sTeor afland: &,

. @ipwerey 1. Glsreverfletr G ener G mmen L6 GleusierflinTiy

ii. gafli MnO [ / OH 2.1 e flmifsain

. . .
weAGaorme i, m@demsy FeCl, o1 st sengm Blmih

ii. gafd MnO,” / OH & (6 BlobhaaLn

Fmpaurs engeuh AgNO, / NH, . e Glevereiuimy SHpib.
SITLOLS EOSEULD HILLTL L (Tl

Genmhs DeuILBlane LISTLIRSISTe FITHNIG HHLD LTSS
LIl LDITL L TS,

OHIpLIy LTEHSGT DG FbSeTLoTenTdy).
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2 _uiliraar6uL’ (B erifl6ILIT R 611

2 il

oupeprelus enagagmfleo
Buwpsnauisysien b os8ITETUsT (PpEHiH GUDEDTESWUD oLELb.
LD&FG eTeuoTEleTLTeug] Liey DS EeMsT Sevsmeum@b. G)5emsuL
UGHULE amigdl angli) epsod QUOHBDTEIW smisel GLUDLILIGD.
@g QunGprellund sHHERUY  (Petroleum refine) eTsolLIEID.
. GenEl uwetuGin Biredsr ojemey LsTeugpommi:
Natural gas / below 20 °C

A40-80°C
—— Petroleum
40-200°C  Straight run Gasoline —|
80-200°C Cusoline
200-300°C Kerpsene
200 - 400 "C .
> Diesel or Gas oil

—— Lubricating oil

abiove 400_;.‘-’() Basdialai Vacuum

. " dlisitlation
Preheated [ K
Crideail Digttided %g?Noolaham Foundation. Asphatt
noolahantd¥¢Maavanaham.org




L 2.Wiks 2 &G UGHULS amuFdl augly Bired LwsTUED.

ii. GBPrSEGsT GLISSUULL beE aantami Qsrjsfurs umis
FULIED. WweG aanbemi el Bliais@sT GuGsmib.

iil. g6l @GefEblurg QeuaiBam o wrmsels GsusiBoim Famser
@EHSILEL sTpflmamu 2 Wi Gsrdiflens s SauEh, auruyfams
wsCrrenus G LGHEGD GFsiaib.

Main Petroleum Fractions

Name Boiling Composition Uses
Range
1. Normal gas uplo room L0 Fuel gas
temperature

2. Straight run

Gasoline €A
Refractionated
to yield
a. Petroleum Either 40 - 200° C,- C, Solvent dry-cleaning
b. Gasoline or Petrol 80 - 200° - Motor fuel
3. Kerosene 200-300° (& Illuminant fuel for
stoves for molting
oil gas
4. Gas oil or 300- 400° Cply Fuel for diesel
Diesel oil engine
5. Residual oil above 400° -
Refractionated

under vacuum to give

a. Lubricating oil - oy Lubricator
b. Paraffin, wax - Corlyy QOinments, candles
(on cooling) toilets, vaseline,
wax paper
c. Non volatile - Paints
residue - Asphalt Road surface
aumepmallu 2enLiiy

pevoiL smslel op@ssitssit (200 - 800 °C Gsrdlflmey) smbdl / omsHubp
Bleneoulled @GLTSSILLG 2 enLdbg STUST Gonhs @flu  omhlssss,
A %g%ﬁ;gt@lﬁoolaham Foundation.
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Long chain alkane 4?“'-%‘"“? Smaller Alkane + Alkene + H,

racking

eg CH,CH,CH,CH, ©9;C CH,CH,CH=CIH+H,

CH,CH =CHCH + H,
CH,CH=CH,+ CH,
CH,= CH,+ CH,CH,

CATALYST : Silica or Alumina

Petrol Production

E@, slembemiulsy L1886 siguig &y 18 % Gasoline 2 _ewi®. y6oT60
Bze Bpemsy gul. @geuned, Kerosene GLmsiimesr Gasoline gy& iomhmi

LI(RID.

NB  opginy srevr

(C,-C.)

ALO.SIO,
Coz Gasoline (C,-C,,)

- Knocking number

Q5 4- gL eSS (4-stroke engine) Gluissd tieiraigpLb
DpgULenL w6y aemiouwb,

Looonging |

gy 11

il gy I

2 mleheret (Section) Piston BpGrrs@s Gesiev
DS enfilGum(mer Barpib.
s Piston GuoGleviph s Gaasyid. B)seGLrs)
eflQunmer  eyipssiun.  (Compressioin)
Blaouray jupssiihiF GOesvenoGumrg) plug
Bsv @pig Wer Guil Psmib. Blsemrey
GumGmrey  Fhummib. BsetGursg) eauryy
alemana F6T 2 (FUTE Saleuaray &L, (s
fewr(hub  Piston SLpGrTEE  seieni@ib. Bl
BEGa DYQUIL. ‘
Lesr e (pub Piston GuoGeviph GUTS) erfldsi
Gumini’e.  eumyssst Geuafleurudsy  Hmka
GeueflliLBS SR,
Bleisurny ment QuimphGLITgG| (@G sseh b
BT 606051 HEHTOTGHD BHIEE orhHmib
gouiLmey Qb ngs BIETS). @)
DYIGLIL] STTILIBID. BlFanenss GenmLiLgmE, Tel
[Tetra ethyllead (CH,) Pb] uiwisit R as iGin: 85
Ba@ms Bfey. GlGenerts; (GenDLULSIGD Lis)
ey penmaar o eI ®. 2 grgewith, 1,2-dibromo
ethene Gsj45/ PbBr, o & efipLgeursE oisnm
GUITLD.

Gu@@mvab Iso octane yjergy erfiibm mlenew

( G B/ e ?-man Frrath By o
oolaham Foyndation
egy!mdunmémorg'rrwuu@m

57



58

Iso octane @)sir &bt 1 emLoin |

CH,
-H,
CH,- CH-CH,~ C - CH,
| I
CH CH

3 3

2,24 - Trimethyl pentane

<2, uflenih, SHEUTEH] SpGUILSEDETE  (GHenDHE

LeuBaim) LSl LpenDaEeT enSGILITETLIUGEET G,
eg 1. TEL -~ Tetra ethyl lead srmiriigsy epen opqi GG

LT (LD

Bz aflgenes FmdsLb.

opemied, @nig o Gevrs Whleniid QTG SGLD.

Bzenans Hhss CHBr- CHBr GaghmliGihb.

Pb+ CH,Br.CH Br — PbBr, +CH,=CH,

PbBr, .9 aflusmmdantquss). cTefienid, B)mer o6

WD FPEDeULt LITE S BEFIQUIE).

H1) Gurs) Octane-nuimber eresrii gy of1q iy

Henmbhd 2N EEETHEBGL! LIUIGHTLIES S HILD

&(h (GO B GUILITTEL! LILIGHTLIBS &I ST

D5}
B P A
eg i n-Pentane EWC sopentane

Octane No.-62  Octane No. 90
Betiaurmy Octane No. @ener apfalimsE o

GUITLD.
CH, CH,
g ' HSO
eg 3  CH-C-H+ CHpeC-CH, "
CH

3
2,24 - 'Irimethyl pentane
Octane No : 100

NB QuiBnretius enag@ambedss Galny tiisissT
i yBymommide Gojeneyser SUITTEETLL.

CH,

Pt-ALO,
—

CH,(CH),CH, =% Toluene

Blgi w Hosvey QueiFetr, enFelell efaiTUeTayll SUimiish

EEUTLD. Digitized by Noolaham Foundation.
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NB

NB

Quirgairs, BIX swinfling erei,
B - Benzene

T - Tolune

X - Xyloene

ii. enmGeurretr swimfitny. Bl BoiEmiiny L LEGEwIE
&eflew 2 e,
iil. Fruibser (Dyes)
b mar (Drugs)
Gliuaurs@sst (Detergents)
tiemraniigss (Plastic)
gewllzar (Fabrics)
LFRErFellzar (Insecticides)
uFenanaer (Fertilizers)
2 sumrey Lt LTgsaiL Guirasl seir (Food preservatives)
Guireimetayh suntflaseth LILIGHLIHE:Se0TLD.

GumGmmadui’ QuimrbL Eallel 10T S8 56T
L &hpes Gajeneusst RSH (sha% obesGarst), RSR (Bl
F&])
i, enmsraer BFjemnesar
» Athylphyridines
» Pyroles
iil, g Flaer Gejenetmer
SEBHT, (TBermev, venasar (Resins)
eraar, QupGmmredluns Gurm seflst sasrsHa SO, NO,
NO, 2_manrsevirio,
CuiEmredund #gHEfiniss HS 2 b efenareumpsib.
P GupGprey GuibglgsGe (Petrol engine) ssarsHsh

Ceaveris LESHHILGLD Lena/ e ofepareursls e meaer
QfEMLDIL  GUITLD.

V/V%
i CO, 9-10%
it. CO 5-10%
iii. CH, <10%
iv. NO, <0.5 %
¥ B0, 1w F Flfla

Saiy, Fwbsey, srueh genisamasens ofF @b, Benal
FHLPF LOTEDS  BITenfE6TTELD.
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© L UL SRS

gell Epeudsn @ UGHwd (Monomer) @5 (P6VSEDIGEN
@emssoamLsg @ U@Hwbd (Dimer)

EraTRéE CLHUL APeET.mHel @)auiss0amn_a1g LsigaEub
(Polymer)

@mig mer = part = LGd 160 QUITTHSTUGD. LsvLig SHuUmissnst
Wetteugmld LMGUTRSLE 2L UGSS560TD.

un@un |

[ [
Bluhensts ueilgSlub QarEiSh@iu uauggub
Natural Polymer Synthetic Polymer

ur@un(l (1
|
[ 1

gat L) LIeLg Sl GHdase LaLEEub
Addition Polymer Condensation Palymer

Q@b LGHunss GrmbBurg azels Gpuub @l Celgsb.
Sal L0, Digitized by Noolaham Foundation.
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D, N Gurelim Al cpsvEImSamsT BhEl GFrs @HEH0
LIsOLIG &I,

un@lllrr@ 11
[ < | i :
L6 LGLEGELLD (puutwmenr / mm@uﬁ]@meﬁr@
Linear Polymer LaLEGHuD
Three dimendonal Polymer

APSVE T BT @eTmsiTLils  @atnrs GemssoemLHen. B sl
LisoLi@ Sib.

616060TS  HEMRIEGEMEID GlsnemTgeo (pULFIDTeml Lsilyg S,

ur@un(p [V
[ ]
Qb @erd@in LOUGSLID Ganiuh GmsEn LegEduih
Thermo plastic Polymer Thermao settled Polymer

GLISS, Bmdl Gefpai. Gmidl Badb GLIEs Esmesauguet. Gauli
WlendH@d auens i flue.

QUp (PWD GHLTHS @endl oemioli wrdl @mi#l Ustt Gens orLLTg e
QaulLIHE D LsLIE SRS

@eaindsd o upml @eflamd UGHasmsy LTFSseomD.

Sunenail LVLIE k&6
fog UTLSHALGH Gaubilss @rem@E wlGEn SHmHEILGD.
1. Ursmsen
2. @iy
T it
o-STLEH eTetTUg QsTAOUTG Full. STUsHT Sigmiailes Llensmiyb STUe
SITDIEUT(SID.
(Gomen @remusnddsn ‘(QELBLTR £ (HTGSmeD EHTUSLILGGHSIS.)

a-srusfled ‘Amine’ &ULD (-NIL) GpS@h srourldailssifleon o-amino
acid (2-amino acid) sTeTLILGD.

c-amino acid @6 BLLEY FRFe), Q@S5 LLGEUGL LUTSRST SE0,

Bunsmsuilsy &wonf 22 a-amino acids SlwLLLGefsnso. @eudmlse sy 10
(Lp&EILLDTETTEN 6.
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NH,
|
eg.i H-C-COOH  2-amino ethanoic acid
!
H

Glycine

NH

2
i
i CH,~ CH- COOH 2-amino propanocic acid - Alanine

NH,
i
ili. HO,C—-CH,-CH - COOH - Aspartic acid

CH,~CH ~ COOH

iv, NH, - Phenylalanine
v. HOH,C —(IlH -CO,H - Serine
NH,
I\‘mz :
vi. H,N-CH,CH,CH,CH,-CH - COOH - Lysine
vii. HSCH,,— (IZH - COOH . - Cysteine
NH

2

sT6tTUen (& alwmsneuhiley Flevsur@ib.

BEE Sewwat ey Apeo&amissT E)rarE Blewéawen_wb@urg Benyg
Bhgl @ 6w Peptide @emen o (hHoumsgLb.

H O H 0
S |
Met=t” “N-C-¢”
H 1 OH H I “OH
1
H
H, LOH o

Peptide link

sTetILG @G eefl Peptide gu@ib. @eueurmi Lisv Peptides Gaihg 2 (Heum@ib
@0 LUGHWD LTsD SLGD. @ LIS Apsoss.prers LsbGULenLL (Poly
Peptide) gD,

| CII) | | 4
]
/N\(‘:/C\N/C\C AN LT
I | 1 1
0
62 Digitized by Noolaham Foundation.

noolaham.org | aavanaham.org



Urs cpeusamissilenGu 2 efen paredt Ueemluss Saubmest epeolbd
o_Wlflse 2. sLLenlenull QUD ggieurdlsipe,

Poly peptide Biii@LiLsnLpgmed 186m@d Amino acids 2_(Beur@ .

Amino acid epevhEMIB6T Zweiter ion suigefléd  ETemiLIGeus. (Zwea - two)
Geoinoresiiw QumMAUlsd Zwea @resmi@ sT6im GLIT(HST.

i X |
HN-C -COOH = HN-C-COO
1

EeuanLisi HeiTemIoWMed amino acid @6f HenFwd HH6D, GsTHblsneoud
FOBTES HTEILLGHEDS.

22 suens I HbleomSEHD LsbBaun) eusnsWTEL Lenmdlsmeer. &Lomy
5000 oemoBemr Hfleo  apeossmmIBsT CEibEl @B LIS @psussadienem
2 Haurss (PRslng. LGsems &oTF 229% s s CLPEVE: B IS 6T
DIEHLOWIEVTLD.

SIemBerT pufleomissit SrhsDH QsMANUTLHLE ST L &g,

0

H.N-G-¢” HN-C-¢”
3 : g +HO* = 3 : ol + HO

oo P I //O
H3N—C*C\ +OH— -] HEN*C*C\ + HO
| o} ! O 2

25, H,O" gebeog OH spplu@id. Ursipd srhish Qemibum snls
L0
BILL&SIgWE. gemefllsh, iz 2bsRiseaisn H3N—(I,‘ ------ G 2_sum(H.
1 “OH
Uy g et
i Blied sRAs), @OEHSHM LHLIGHWUREST.

. Urg apsodsadismsn guflen / sy Sliu@lys Qeus oige o UEH
WRISEmSTL QL msoriD.

iil. GENEHTSEET, BEMSE, OErglsst (enzymes), UL®, souel Gurstmes
LTS mIG6T.

iv. Urs epevssmmseiey parFer Wenswilisow ghuGsgid LGdss CNH,
oA B A
L, C=0 Gurehimswaum@Lb.

V. Urs apeudsaiisy Slpbug Smou imbub s

& ;
I I GBI
0
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@muiuiT

@miuy orseildn snusDd S@Dee STHSMTEGD. LGS whassT @b
afluyb LSTISHD apsuld UbSIser, Gurdssusst QFlsug (psedlsy ‘e g
SOTQHMETTL 6o’  slebiLiougTsd 18D  EIHOTEiTges  SLUbUSTaL LG HaEemsd
Sflwutul gl

@& Uestarry Qamedidl s96L) e1anid SpRdlBaow] epsuld maflu @radws
Hed RS GHE @eomens, wsurwr, EhesrGardwrailb@n ugail Qumh
GariLl uulipresiuleg).

ST umen
D560 2_6TeM_SHID
Bmuuir 30,0 %

i 52.0 %
LT&HLD 2.0%
@susoeulD 1.5 %

N &lett 00%-05%

Gleway B 2 sHH0 FDU QUTHETTSE QemowD. @DUUT uredlsd @ymiiuiy
APEEETGENETE (G LrsGursGur @eillfl G UsoL sismioub.

ursliuenL
Bimiuf ppendes o)

ursfguisisn  Glsusbsod Oprdlbgl st Lsfla@b. @semms, Gouul Ursdlsh
SlrEmens smUGEID.

ea@ey, @iy urey Crafa@biurg drermsaws SH5s Hysts sl
wre oGuoreafiur Eisssmresd Cejasliu@b. NH () Ssnenes GaisEbGUrg
Yrsluenl  Biniu LuenLwb.

0 H 5
@ @
N= Nied (@ ) c-oNH,
HOZN ‘

Bgarso @oUUT epevhamsst afBrhmh senLwb. aerdal, Srenms
SHEHSIURID.

Gosyib, &7 2 &b Feverhds CarlburiamL G@DUuFTe LIsliuenL.
LIpEnhm SITETHOD enLaIGID SEESSUILEID.

NH. (a) 160 SevsinlL fAjlsolsaflsy auiguib @ouuy ursy Cssflssiul @
Qerpihsrmasl @ dE5&F QFalulL® SmE Spens @EU..Ig;] &Llg
wrasiuGh. @shE ublsun Gy,
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CoO +H* — COOH

S ilemib @EhHE eustamlaonsst fnbser o, gleeisy, @bl
LG dlpetr QEdley 2 wisurssomsy

COOH+H* —» COOH; s o (main@ib.

BEenTsy clpeusFmIssT Cn ghmwenlw Hrenens HHHSEILGLD.

61607 @su, Methanoic acid LweiiL@D. @d#lsd HAmlar Formalin 2.b GpLULSTE
S48 UrsliusoL. UGsssus Selfsalngl. sieflenid, Ethanoic acid 2 1b Lwsdr
LBS S&60mLD.

Smiur eedgam|

@5 @ Blisd smdlell, Tl L 6D EPEISEHIMTGID. B\G6T sToflll SieuE Isoprene
Sjsvsugy) 2 - methyl-1, 3-butadiene gy (&b.

H,C=C-CH=CH,
CH

3

@5 Wesuorm @lswshsiosm b,

=H, ALH,-CH, CH,~ CH,
/C:C\ /CZC\ /‘C:C\
H.C H H,C H H,.C H

8518 @O EDUILT APSFDTEGLD.
28l
i.  Cis 6ulgeu(psmLIUg).
ii. & 11 000 - 20 000 susmpullsomss Isoprene psU&EmIB6iT LIsLIGEWUTESS

LOASTTE: @ @OUUT aApsusFaflenst 2 (HeUrd@Lb.
iil. @DUUT epeusganlen QBT epevshanmis Henfsy 76 000 &g GsomELb.
Guipsns Gouuflst Blied smfled epeossamssient W Bedhs albsiT
auredla GlemLsilenasen WL GID 2_su@.
@genmed, Guibens @MUY g,
L Buag GPDHES
il. 1BsMFsTTEND (GHMDHSHE!.
iii. Grpard HMIULTETHENN SEMIUD HHEY FnlgWSI.
iv. BIgETTd HeTIEMID (GHEWmDeY,
v. Geuliblem@seiienlo Fugug).
sren@el, ems5agTley FEulldy Lws Geophsg. Guab, SEnFUD FWUTSE
Beugdlystt (Ipdled @etemiowimed 166515 & 560,
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@mﬁuy PG e flsd B6THETENDSESS HBITERID APSLSFMIBET (LPMIHEOEDLHEI
STeETULIBEU ST (GLD.

@@ almEamwl LWETUESSHILEUTE) cpsvtdmae B dwenlwb. (poscoss
GEDOUD.

sleollgnid, ellmeanw HFEHD BTGB (PMIGE HHLUD. Y6, aedemio
wren  GlevLellensss @eiienownd Ban@D pbL Fenesnl LLTsmons
SlemLw Coushmgwigl @ebemev. SisTeugl, @wellsns el ghuLsOTD.

- CH, H HC_  CH-CH,  _H
NB ,C=C_ t=c¢ C=C
H.C CH,-CH, “H o HC CH

B)a Trans eugeuomgth.

Cis ugaugeng eflL Trans suigelsv Geni & saujsd eflems auellsmw Genmey.
sIgemd F0sE] el S6Erms Gl almesst Gempey. GBS
(POIBELEST Gempel. 24560, Begaien @anmey. @& Trans sugend Gutta-
Percha etsmiliu@ib. g Golf balls @adiwl LiwesiLELD.

Valcanised Rubber

Qupens EDULT epsudsn meSasMHled FHulld Lws Gapbssl. ey,
Bsomes EbSESEIL BFTHE QEUUULTSGMSE AP SHES EIS
SEMMED QLT GHMISGE FRIFIEIHENT 2_(HEUT&EHe0mD. E)G60e0 auemeull Listsuist
LebLGHWG Seitemio gHUGD. @& GDUL apevhs e Sgeb, BshgsiTenio,
Buellmemws mLED. BFped sompluTadiseis Sarub ssmeus
(GHODEGLD. 61601661, LIS Hal 6UM(SHLD.

SriupsE asmaTELUGSSmvE San@Liligssai Good year essiLisul
ey, @& 1839 @0 gusib.
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5
-, o s SRR SN . -~
Sc-cl 5
H,C J; H é
1 _J_I___
I S 6 S
T !
¢! .
H,C g é H s Moy

Qurgians, G5 &55S SEnsEsT @6 GNSGE FREule SmibweomD,
<pUilemib, @bs eemsmidans GaumiuL s FaBib.
& 5-10% Shgsb LWsTuGHDGUTE &HLomy I/I/DO URKS @mienLll LenswoiL
Gl 2 mlLhbgl &hosdHIhd GmEEGs sndsiser o har@h. @& Guwsi
BUEVEUEHETTEL LIRS SE0M(GLD.
Glomy 25-30% &hssb LwsiUGSSea @nses srdlaiss samGLb. U
Bumeiipen 2 (HeUT@GLd. GG EUsHT sUsLEUETETTHILIGISSEMED.
NB I eusbasenematii@isshedsy,

i 140°C-160°C Geutiybleneo

ii. Zincdiethyldithionic carbonate e 2 F(LpBSBE

iil. ZnQ, Steric acid, Lowric acid GLmesimest  efelflameiT

. plyddasern Gejésiuu@n. mlynd  Gsvevraiges
Glossremioiimen B,

mevtawiins saueT Gumg Blyufsansnd Gagindesr @mi
uifleir esienin, euey n(Bib.

L. @wowifien wrpiiGser - Qewmnens @miif
i. S.B.R-Styrene butadiene rubber

CH,=CH,
CH,=CH-CH =CH,

n

CH - CH,~CH, - CH = CH - CH

3]
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NB 1. Neoprene
erefii oyeu chloroprene

CH;=C-CH=CH, = {cm? C =CH - CHZ}
|
n

Cl Cl
Silicon Rubber
ETUei@El LGey Siooeniouph. B)a) o uj Qeutiidendsd,
BITBISLD.

NB Goumy &ev @uubens LsOU@SIbiser
L wrliGummer (Starch)
Blgetr erafls opevg - @@ptgGunn - Glucose

i, Glrgy@eurs (Cellulose)
Blwewr srarfler ayeves Glucose

iii, DNA
erafles gyeuw nucleotides

asmGUNNGfw ueuEHlukigs
Synthetic Polymers
Case -1
Linear Polymers $iLh stiflell usou@ Shurbisei

I Poly alkenes

@eney BULD srded, salled, Gaulillens@h LsoUGSURSTEGLD0.

H f‘ll H H H H

I | | | |

= B e SR o S R, S s (O,
| | | |

¢ Hln G H ¢ H

B
L Ggmg H sefle,
Sigmeugl, ethene aierilst Polyethene 2 _(meur@b. @g solissit (Bags)
Goum Sweassmigu GUTHLSET GEFwLWl LWsTLIED.
ii. Ggemgl 'CH, stsofle,
SigTeugl, Propene eisllssr Polypropene 2_(haum@ib.
@Bz Usmmedigd Briiss, eousst Galiw 2 gab.
iii. G gueugl ‘CH,' esullsir,
Slgireugl, Phenyl ethene eteflsit  (styrene) Poly phenyl ethene oisusvg)
Poly styrene 2_(msum@1b.
eflmenum G GQUITIBLSsT, Wemip SyemL ST GElwl LwesTLEID.
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iv. G gyemg ‘Cl erevflsd,
2greugl, Vinylchloride gisbeugl chlro ethene ereuflsin
Poly vinyl chloride (P.V.C) gysvevg (Poly chloro ethene) 2 _(meum@Lb.
B Bré@priss, arsreusds @prissr Gursmer Qe Lwes
LI@ib.
@emsu GuTgeUTS, Plastic QUITEBLS6M eTealILRD. Beme 2 S&nml LT &sol.
sTenB6U, GILEHDE HWLEE], (GPWOL LTSS EemgUl6,

II' Nylon - Poly amide
@501 GURLIE HIULImISET

i. HOOC({CH ) COOH Dicarboxylic acid

il HNA{CHJ NH, Diamines
GurgisuTs, Nylon-6-6 (LpShElULDTETE.

Gimis,

i, H,N{CH}NH,

1, 6 - diaminohexane (hexamethyl diamine)
seiTLien @y 6Tl Di60E HEMT(ED.

@\GstT SLLemidliL
0 O

Il Il
e e SICEN e e
G oy © N (CH,) |

H H

4

B Flis Frded, @OEss, Qaulilblsns @b LsoLESWnmgLD.
ERIG apeussamISeT G ool WbGUTg H,O apsussmiss @IpseL
LIRID.
[II Gumed e1sd s Polyester
@F mereurlfelsslph a8saTanL e Sy Slusmms Bl s,
@OES ULGFIWRISEST Polyester L&D,
2 _grpewib @ Terylene or Dacron
@56t @B LGSR

COOH
i, 1,4 - benzenedi carboxylic acid (Teryphthaleic acid)

COOH

ii. CH,OH ethanediol

| . "
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@bapsubenmisen QErLIFAure 6ed5ITEEMIHEG 2 LUl BT apsé
snmiseT @UphS Polyester 2 moun@ld. @gh@ Gedl. H,SO, LweiiGib.

0 o) @) 8]
Il Il 1l Il
= C C -0, _0-C c-0. G
CH,- CH, CH,- CH,

@8 SLmLEET SWIfSsE0 LwssiL @i,

NB 1. Butane dioic acid, Hexanedioic acid Grureiimen Ethanediol
216 2 (haurdgih Polyesterser (SGPeirmen  swimflaey
LIWSTTLI B hLt  LIELD.

2. enpGevrett guwimfliny GupGmreSis GLITGRLS6T  eLpeVLD
HUITiflbBeVTLD.

OH OH 0
H g ACuppid HNO, COOH
= = COOH
OR | nH,
ﬁ
COONH,
COONH,

Cyelic h
yelic hexane l .0,

Nylon - 6, 6
ven CH,NH, - CN
CH,NH, Na/ CN

‘ ¢, H,0H

Case -1I

Cross-chain Polymers suenevilifisiteered Leoui@Suriisei

eg. Phenol - methanal polymer - Bakelite

OH OH OH
CH,0H
+HCHO — +

CH,OH

dstr @ane Afls Aflsrs Gerl HSO, 8siés feaor @ipmsl (puufiomes
susmeLLULTletTenTed iEBILLELW @EGES LsuGHurss Bakelite 2 (maumgib.
@gﬂ R @mangigi?z)é#gJy gﬂ)ﬁﬂamlgéundation.
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OH
: CH,OH H CH,0H :
H

CH,OH
CH, OH H
i HOH,C :
J«HESQ‘ OH
CH,—
—
OH
CH,

@ .

@& Vst sLEHeS. senGou, Wletramy o_UBJemmSsT QW LWeTLELD.
Telephones, buttons QEuwesomib,

Urea - Methanal wyrfur - eumosipsnsst () usbueSluib
wilwreney Methanal @év sewyha Adlg fAflsrs GFdl HSO, Gsjés
2 o@D (puuflotewt, Gmis@s Fndsd, @HGss, GeuiLdmi& @b Lsy

LGgwb @)gaumEilb. I
CH,O

o ~CH, O CH—I\ll—-(”Z—DlJ— ------
HN-C-NH,+ HCHO| = N i N 0
B CH2 CH N- & N s
(“H

!
FTUpBlehed @ueolentwg). Tableware, trays, household stensils SWTHLL|&6iT
SLSTHADWS HgelLBSS LILeTIELD.
Chipboard swiflésl LweTUELD.

NB 2 s q@;gquas@m Bygaandigid Goumy Fev LISOLIGEN RIS

ubmlts &Sy
'Dﬁ 4 Dlgmzed by Noolaham Foundation.
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iti.

iv.

vi.

Tefflon

Glael spih LSHEhID CF,=CT, Tetrafluoro ethylene
S G ;

E F

Lo

C=C

L

Fofln

G5 o p@wirendy. Geombd 2 Jrileis Seenio. Silht)
1N FBHTE). FENDUIE) D_LISLTebisaiey Guomient 1 L &5
(non-stick coating on pans) 1fisfreL S Ea0.

. Perspen CH,

@t gy UGSIE ;C -COOCH,
CH,
methyl 1,2 - metylpropencate (Methylmethacrylate)
CH, CH,
LGOI ~HLE > 1§ = CHye ) mwower

| |
COOCH, COOCH,

Bn) @eliLjmall damlquig). HETSUITIQHG DIHHL T LIS
UL S ST QUIS].

Acrilan
areriis 2805 CH,=CHCN
Propenonitrite (acrylonilrile)
SULGUOLL] s - CH,— CH- CH,— CH =+
i

|

CN CN
Bl ojeni e QR LUISTGLD. sLbLelde e rE
WS T RETTESLD.

Nylon 6,10 -
Blren aeflu ayeogaser  HN{CH) NH,2.1b

HO,C {CH ), CO,H 2 tb
Bz aferemur B 2_Lsfenbimer, Siflenssar GFiL
LIULAESTLI(DILL.

CH, O
Lenan =i @ (L @ 0= g =
|
CH,
H
|
Polyurethane {CHY, N-C~0-
I

0
miswg  Guodenssar  (Foam rubber), Gewmensd Ggrey
(Synthetic leather) swirfldseurih.
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&5 LP6D LDITEG0IL &561)

1. gQ@greir prpevddn @ sTsUITY) & (HOUTHED 517 )% 6T LIsiHefln

ST6ST60T 7

O, Uiy eLpaushan ) HETH V.U FEHTHETTE (enevihoniD
200 nm & @annay,) yamysienes 'O ophs LRiD.
O, % oo’

Sieveudy 2 (Tl O ey O, eumweyi e SHirs& O, etpsus
Fmpllene 2 (heuThLd. @)@ GroaGles ghGenw N, aumu)
GLuirehrn FL_dgfeu pevdammpser 2 mep® O, @evesr e
Lifsusenest 5555 60meT.

0'+0, "=y 0,

tAeir @6t O, eLpevsam MTasTgs v.u FHTFHener o mlehé blenusd's
LTI AT G LD,

0, % 0'+0,p)
Qe gammyBleney O gyerg e wperGumey O, apaud
dn lGO@ 2 (HauTHS Firplens) GrigmFeTns).
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CFC gsir o Guirsmisenar @)armis raoars.
i.  Auto Air Conditioning.....

i. &l ®, ewisss @eflgp_gser (household and commercial
refrigeration)
iii. GTWISTHSLI LG LR Bireumiser (electronic boards @d; giTuissmdhes
iv. Disposable foams surrdflsse) LGB
CFC & Pov 2 guyent 51567 &(5%5.
je R
ii. CF,C,
i CRCL
iv. CF,CL
CFC suruysaseir (Freon gases) sreusurmy opGansir Liswi_ufenerts ur@s:
Flsdtrmeor?
CFCl, % CECl, + CT
CFCL &%  CECl+ CI
@ @Garmilair Cl gyemy 19Mwinrgy O, ppavsamioves IMsHener.
cr +0, — ClO" + 0,
ClO" + 0° — QI +0,
CTFC gaily 6 Gousir Lsmi_ufenr LTE)G@ LD QUTILSSHOT G)GTEI HT6HTSH.
STEUEMT DY LITE b ?
Quimgyarmes NO,
NO, NO,, N,0
0, = O+

NO+0, — NO,+O,

!

NO+0,
30,

NO,+0

!

Golw srssth 20,

ClO" e b G mlensowrs CEC ullsr Hré55 56 sraursor.
@Bz ClO° Goumy LirGltiysenar sypir@ig sior?
tb. ClO" 605 I.\TG!2 2.1_at7 1% CIONO, @ 2 (haums L.
CI0" +NO, — CIONO,
chlorine nitrate
Bla epCarmeir LewL_ullewr gyflays@ HrTeTLOTRNS.
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6. CFC 4@ wrhmib GLmBarTs sTeupsnmil LIuisiTLi(bldb g evinih ?

i. HCFC Hydrochlorofluero carbon
ii. CFCL Hydrofluoro carbon
Beumailar Bleney

a. ‘CELCFH,

b. CF,CFH

&y EEGH,

NB CJlH, CH, euryy Gursiimeinenm @G&-n‘aﬁr_r @LenL b
FOLGD G fsefisy greyeuger ppeuh Cl Glemew aysdmaiti.
CH+C' — CyH#+HC
CH+Cl' — CyH+HC

7. srifienev Qaug rILH6T @sipemer LTEIS@GID 6Te0Tdh H(ih SISDIT? 210 51
aflenL_d & HTTOWBIGET H(HSB.
210, eriflioewend: oLy Ly@duleph @lma@tbGimg Magma ereors Li(HILD.
@\a 1 jefulesr el sgienir gyt _upbGLimgy Lava gyih. Lava @)eb N,
CO,, HCI, HF, H,5 GLimabrm armujggi@nid Bomaiub Geueflls LiBib. sef,
Bewro, Hgeu QLmBS@GHL Srliu@d.  @eaundle CO, uFensalil {H
aflemeray auruyy HCL HEF wyidley eumuydiser.

HF @& 6a¢ L5 SO, ay@ib.
2HS@+30,@ — 250, +2H,0@

SO, @)ev ep(h LI Levs HenFFeney eIDLIBSHILD. LOMLIEH5)
2HS@+ 50,6 — 3S@+2H.0@
T mﬁ‘ﬂﬂmﬂ@&;@w

S, GeULILs Lomemab STALILIL_SSBGT LITHILi b LB, HTFL
b @G Qarliugeas o dess Lrflule GleuliLiplere afpdd
GTDLIL_GUITLD.

8. wFens afi{B) aflsnarey sTEIMIT6D 6T6T60r ? B) 51 ds &M J6HTLOTEIT GUITIL{ &5 61
wiren ey ? opeummlsor @g_i,@g,rréﬁ.@urrt.'_@és@ HIFETBILD WIT 5T
yeQurmesrgy @ weefuderTey Geauliugensl) CuamFeTng. 3)sieumm
2 flerPw Qauliusens Aer IR &G ilyserTs srayFerms. He
auryssear IR sSliiseer 2.mMesd Garisamst Lumm yoiuisflsy
2 ulfiser qurip 2 55 Geuliihene ulsy GLewr 2 soy&Hsi mev. 35
LFeFAIL (B eleneray D,
@\miya smreniiomes aurisaer CO,, Bomal, CH , CFC, NO_Grirsir meneu
C‘,,’)J)@Lb.
aealer mraw) epevdammser er O,@), Nig Cumem susfloess_a
QUITIL|SHEIT (LPGVGSTEUMMET. YFHEUITED YGLaU e 65 (B)a0L_d &1 Hl6b
< @iefermey eTLIBID tanmibd Frmengl. eneat IR sEisemar 2 plghe
LD!TJ_'J'_ITgGUT. Digitized by Noolaham Foundation.
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arre) B ppevdany wpearayaiwg. IR sHismer 2 MlesF

FDFFTHN G T sEeTS HIUpLg-uih / Q,oeromrm,@gmmm LOTHDES G0

TDLBSSILD.

@G5 Guimew CO, (Lpemeriou DM TUNGHILD PLAGID ST 6T @@L';ug,nrﬁ'u

IR s5iaemer 2 Ml@h& BRONGIGTeT &TLIGT e LLHEDMIL! D) eI

SerTan el Reewsdr @ AsHamsulisy wpranr gy Fdematd &L

(LPENGITaYh HETENLOGHIL 6TMDILI(PheILD. @) Ga@rrev CFC, CH,, CO,NO 2.t

IR $ETLILFSL (5 2 cOTTHMEST 2 GPL_tLIGH.

@ammler gemeyonty LA QeueflliLRsain IR aSiser o nflepd Lo

et QoulILfleney o wiTays HTTELOmELD.

i. ergmrewr wanpBMser pH 5.1 - 5.6 auenr @) (priLi gy sreor?
auaflulgyerenr CO, aurruy mm&gjrﬂcm a;smggag LGV B G GNLOGNIULI
ST (B D,

HO@p+CO,p = HCO g
gyawrmev H,CO, 1hls GinssresriSlovinmg L.

ii. yublev wemyp srerpred sretTear? F)Hmer THLIB S FID AUTUS 6
Wiy
woewipbflesr pH 4 - 5 @b @lem_ul6) yeninbsre) g LHTHiiy
ST LD . LG LI g;ﬂmurr@m @) epem it mambpﬁrr SLO6Y LOGHLD
ST LILI(RILD,

@& Srreromer eumsser SO, NO, y&Hluier 9@,

suenlufls FevenLL B sefwmismar aupsse (Roasting)
eg. @ = 2ZnS+30, — 2Zn0O+250,()
@) H,50, gwimifli fsb mem_ Gy,
eg. @ = 4FeS+70, — 2Fe0,+450,()
@ @by ASESHLILY STHenetd GTUISTSS
eflat mami @ mith. ' §
Qevey gelly 2 ulideoa G aflQur@pl serms _@u@@pnsﬁuﬁ
QummL 6, Revdsd GLitssmevaith Fhsssamsd QT Rerere.
@euafledr semipih SO, aumienald SHid. @)eneu yerey LBleTanyDLIGS)
Blemeviiin, eurmesmseies LiwsTr®, Geumy Ruis@rmsefley Liwe
u@Ssev epevib SO, ameur@ily e, erflnensy Glautg Liyb SO, emg
BUHLP.

NO, auryy o (poumeushs o i saard pewi G@umib. yenau 1hed

2 MUSS) Bleneubiser, Iasssarn oo oLnGen

2un: Guom i st eredrisumnlel evefliossar._ev N, gyeg NO )
NO, -g@pib.
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iii. ojfle wenpullsir LrGysar wirsney?

Seouesi S EHLITEDS 6T HYfEHLin_s, (stone leprosy) E)sermsu Bifley
GUGHTGIILD Fn(BLD. '
Aevwser, s 1 mger LTHsstiu 6, o Cerst Quimgs ser
fiLiymey, efleusmuw efensmeyseir LTHEHLILIL G, ST (HEsuih
2itfleav, B eumep o ulferiser oifse

10. Photochemical smog sreiris g srersor? @) g1 sréusurmy srpir@in?
LTI &6ir wireneu?
{60 pLpt 1 (pLb ep(Ruissfliyib (smoke and fog) 2 (maumsGev @)sar@ib.
IOEABIC (LB DS T GOOIUITEST LOT &5 671 NO, CO
(@) et LD BleW6V SiITTGEIITET L0 S 56T NO,, O,
D u1T Hamermiseley

N,+O0, — 2NOyy)

@)y L Slevr

2NO@g+0,@ — 2NO,(

96t NO, a5/ gperf] (tpsdrestionevuiey LAfuyih

NO, m, NO'g+ 0w

N
Qp+0,@® -2 0,k

2U1HG) Yy

@ei O, gyewgy evellulesr Frpliienr_uflsh 2 (HeumELh,
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2 _(meaumreug) smbufw Bipipeorw Slefms].

Slafliisiley 8 plusneu

| B € = Gl
i €8 S = SiO,
iii. C,A A = ALO,
iv. C,AF F = Fe O,
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CaO glenflay
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8i0,+Fe, 0, + ALLO, Henflay
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Oxygen 0 46.71 %
Silicon Si 27.60 %
Aluminium Al 8.07 %
Tron Fe 505 %
Calcium Ca 3.65 %
Sodium Na 275 %
Potassium K 2.58 %
Magnesium Mg 2.08 %
Other elements (1p ¢psvsHmGs) 1.14%

yedl apopsuglenip eweavatigeficor sieniody

Iron Fe 36.9 %
Oxygen 0 293 %
Silicon Si 14.9 %
Magnesium Mg 74 %
Nickel Ni 3.0%
Caleium Ca 3.0 %
Aluminium Al 24 %
Sulphur S 09 %
Titanium Ti 0.6 %
Sodium Na 0.6 %
Other elements 1.0%

usewnLigetr sesfluisetleon sisniniy

Feldspar 59.5 %
Horn Blende Pyroxene 16.8 %
{Complex Silicate)

Quartz 120 %
Mica 3.8 %
Other elements 79 %
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2 G Gy HENGUGTLILIG Slenflayiig.

He 1/200 000 5

Ne 1/65 000 -

N, 78.03 % 7553 %
Ar 0.94 % 1.27 %
0, 20.99 % 23.16 %
Kr 1/1000000 >

Xe 1/11 000 000 5
CO, 0.03 % 0.033 %

Qemeugmd aumydasesd Afserey areuiiu@o 0, N,O, CH, CO
Qasmfpesrena sifley aurwgaer H.S, 50,26 fiflg 26w

aL6v Biflstr siemiolly
st Bifler Corgs 2.0y = 3.5 (w/w)
sLd Pfler 755 = 1.008 g ml*
Cuorss 2196 m/m% sLaffé m/m%

NacCl 78.04 2.731 x 102
MgCL 921 3.205 % 10°
MgSO, 653 2286 % 10°
CaSO, 348 1218 % 10°

KCl 211 7.385 x 10~
CaCoO, 033 1.155 x 10*
MgBr, 0.25 8.750 x 10°

sLev ffiflev suwstifiley / mol dm

Na* 4.705 x 10°

Mg~ 10134 x 10+

Ca* 10.192 = 10

Kt 9.99 x 10°

Cr 5.49 % 10°

S0 7 2.82 % 10"

co” 1.164 x 10°

Br 9.586 x 10°¢
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Deep red to black
Deep crimson to violet
Yellow to brown

Deep red, green, violet
spinel

Hyacinth, red, orange,
brown and yellow zircon

Rock crystal, amethyst, rose
quartz, smokey quartz,
citrine, cat’s eye quartz.

Moonstone, amazon stone

Tolite
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Advanced Method of Salt Manufacture
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Stage -1
Solar Energy - @flu #&4)
1
Brine e e Brine
3.0-3.50 “Be 17 °Be
CaCO, Lugupb.
Stage - II
Solar Energy - giflw #&4)
il
Brine @ ——— & Brine
17 °Be 25 °Be
CaS0, . 2 HO uigupd.
Stage - 111
Solar Energy - @flw #&4
1
Brine e e e Brine
25 “Be 29 °Be

2 LU0 uelifi@ S £ (heum@Lb.
>29 °Be gy eng Bittern etswlugib smigglrsud. @& MgSO,, MgBr,
/ NaBr QarewiLgl. Qusidlsuli Himib.
Stage -1V
2 iiemends spell Lsir Lsfimsrésl oigmest KIO, sepssd elFplu@id.
@& usLl G 2 uumgb. @z Uy Qurdlurssiu@id.
@y syomse 2 Uit mplugsn < 6.0% 51,6CasmiELD.
2 soff 2 Liflsh
HEOIWTS LSS <1.0%

CaSO0,
+

MgCl, <10%
o

MgSO,

NaCl > 98 %

S5 SNDIDEG, B BBEBLIaham Foundation.

noolaham.org | aavanaham.org



@& YT CEF&sUUL (LeiTesmE .
2 Lfled wgst Geflsy 30 ppm gy @b,
SIFTeUE!, ppm = part per million
SisTeugl, 30 ppm ereiugl 30 mg in 10° mg
A mgin10°g
30mginlkg SyLb.
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1. iiggmen 2 pridslser

a. enfl@em_ir - Caustic Soda

b. dreu GGenrfler - Liquid Chlorine

¢ @sGrmeGamrfidgsieus - Hydrochloric acid
2. 21 2 musglser i

a. FeCl,

b. ZnCl,

c. Gwens 2.0 (table salt)
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2. Cp+0,—~ COE+H,0E  CE+HOE— COE+H,g
3. 2% 107kPa - 2.5 x 107 kPa 2% 107 Pa-2.5 % 107 Pa

@ereummy erenarws LG saiayn kPa ereiruemg Pa erar aurfldg s

07  3Cals)+ NH,() = CaH () + 3H,(5)  3Cals) + 2NH (g/t) = 3CaH,() + N (g)
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2. HgO.Hg(NH)I @)air Gl Basic Mecury (IT) amino-iodide stard Garidigy
TR 5.
10 HNO, @eir epevliQuimmer
N.(g) - Haber Process erairiisemner N, (g) - Haber Process =+ NH,
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