r———*

e TURE NOTSS
onN

ENGE - CHEMISTRY

£ ACULTY'S NamME D KUNI MATH|
LR, LECTURER

CEmES TER® IsT & =P




C anerer.1]

| uricANTS

Lléé}t!((mﬁ

|_wubsicants ane chenvicod subptanees vihich ,/rjy
jbuwﬂef eNOLmeRs/ng fdc/mwmxw .Zlgod,cm&w
e

D_%”iﬂ@” ‘7? Lwéfvccmé

[ ubsiiconds are Lhe chensical substance which a#j,egf,m

beotweer Lo imeving 8 Slicling subtane o reduce MM
erxﬁls:;;/rce é@ﬁw{?nj j

® LUAPUCOIO’U/S ﬁec&oﬁe ?&M@qajﬂWSJa/n(p/ Leos a/nof.zéé’a/l
‘ T gy
};%C’é OZ/LugMCM
_! gﬂ//ymec/.«s}a/e A i c/wu%ea/,zm/o BJ%@

el

E@g@é |

—_— | : il e |

'r

DT __ﬁ.;?

25 duAcan | {Lr wid L ubsie ‘ SQMS% ]

ﬂ 3&6 kitftioners [Ciu&umﬁ;cﬂ/ﬂ L“éf“_mf’f_
v




_Solid |_ubsicants

o Tl Juliviaaork b esdaissalof Seru cmﬂ/ea//s&(/o/
./M}ufwn/%

/fmefm afhfbﬂeofimma(}Underj%V%-ﬂ%jm

SL+ wa}e/;-———>4 ua olog 442 Food! amolurtsues

o‘gfw/d @,Ha/L;U./S Mica, Take N@yﬁe o eiioe OM%Je

,Useoj@mﬁé,‘
'/5@#&449/,5,&}1/,
o V jlz/’ﬂ;ﬂ e#cwl" A\
QL+ Qi) o/ —> Q) lag => Iee
(Cnnaﬁ/ﬁd

quc/ Au.AﬂU(
o/ Bse oie wied uloa bt i suumi ,amﬂ/if\ j@n%ﬁe,émp
gwwfﬁ’é’ Potsiolewm Veﬁ%b/e gile , Animaly 6i/ S’Jn%e%(
8/

(_S_)@Wli -;8 9610/ - EL!)}U'CaﬂJL

o Semi-Solid |hsvcand tised 1n wher fhe mackine 1 Vf/;/
Loaded & s mevenent i wa/xﬁt%v

?xa/m/de " Orsveauses , Waxes , vasalivies

o Uses




l U ' |

o M wiedl by using mellod ofoeribichion methed
Fat + Atkals( base)— 3SL
Ceit)
Hose f Likscnbo

. ,é{ ercfuce %ZM%a/ﬂw/lfdxum '
o ML se e wear amo! Bonk




r———*

e TURE NOTSS
onN

ENGE - CHEMISTRY

£ ACULTY'S NamME D KUNI MATH|
LR, LECTURER

CEmES TER® IsT & =P




Craprer-13

Poryrers
%Waﬁ%(m?d+m(wmw) |
> folymer s devated oy P N |
x M's melecwlan weight Nies boehween 5,000 — 2,00, 050 enity

1. Linean chain gho ' ' '

7
0. Oness- Linkee /3-D Chaiv gl

Defuction 3 folyma prt
b melecular : - s é_l"'gmm‘y/ "
&

S e M&% pve, Teflon, Ngé@fgg .

L0 s PP MM

C.lL.8 > —M-M-M-M-
: [ !




| Menemer -

This & & AMM?HAM&/AM%&’ melecules MMW

m}dAW%’&WW

Eauifle Ettulene , ELhene

Vi —

!
i pie — N — M~ VE
l

o (o- ﬁéW' ; %W%{ ‘
%m@ mwz/ fhe W Zé |

,%7» El[ e IMEnS called “co
e, [Dabelide

\ “Yr—y-*)(——\/._x__y.___




[. Hish DP (His /
(«w&m weyﬂfdﬂ iy
2 Lo DP C Low frsbyrner)

relueen

.

30— 2,00,000 WJ%)

_CNeiecufah ij“ roRE R

st

‘\')

o e s o A"
&.T!me}eW‘Mﬁ" |

b, "[hese ane cam
semerdded,

57@%5%{3/‘40/,@%%

GWW”WM

2 Thehive selbing - I

1. The latte which o
he s%em once woulded
into deinedl shope galled
Thernao —salling lailic.

3 . Pere e
fos Dt ety

2. Thew Ok ~ Mk

4 *Thex '/ /
ittle. |
Q. [ he

7 {WM" " 769 theue ) PVC

alite s .




2y o

-*7— .0 Theww —

»* [hete .are ng}:ﬁa&ﬁw

,@ig wmenbmes LA

o s chowical formuda s vECHz cwg}—
» The L 8#7&%9 s hreated AﬁﬁW /090 -
6T am ( crf’/m) ’memme L5 ;Zwuﬁu( ndo —a

% - S'?J& 25’002;:51,694 :
ey %ﬁmﬁ %miwj

-

f/wi

. ! H
/wyg ) CAddilion /u; Mm?uda{c&) G
Usasofr'ﬁ@é‘#ﬁ'w _

- x MM

% In
- X In
| %jnm WMm/x@

x JIn

X Ju Postlles %AM%@WW




VWW Chleside ( PVC)
%ﬁeﬂ,a%mﬂwcﬁfw

o Trie ane Joussied Koy ity Folmrssil
%mesj pye ?W%W
%JJMW %headmogjjaj hlsrice

71 %xgﬁe .,éaée M
/@MMM 40- 43¢

P Hz—cm{] (GeHs - co,z)aloﬁm -

( Viny! Wﬂ% (f}waw it C’Jl
Usesol Pvc




Sleps T
- ; | OH
@ ol Aeid /30, Chge
H e BM . +

Steps I

| OH OH .

- M @ C?-fz OH "}" n @ &MMW ’ OH . -
. _ﬁ&%ﬂzueuarfieg} (3 M
oon b0 5 @
NOVoLAC

C diear Bakelde )




c@ﬂguB %3 |

oM oH o
..4[ O]__C H O CHz 1 /
. /'fewlmm S CHy

L_

{IMW I,wﬁ/wm IM} —%%‘“
CH PR ﬁ» {C!—&—-C CH- CHJ—
C"’B Chs . Im

‘/\/M%Méez)

@SM




o wrea

"HaS @W
e

i . {C}-fz ~¢ R0 H‘"CH%
CHg ' M

| ﬁ@ W

| Netunal Rubber/

@W&uﬁw )

(oo<-lub°C

—

I 1
s 5

~ CHg

[
CHS —cn et
J

' CHge
- 4 .y, %’ s

|

*



oxidess 74/1,{{
6. H in —toe Jo tove

7-ﬂmﬁMWWW%W



r———*

e TURE NOTSS
onN

ENGE - CHEMISTRY

£ ACULTY'S NamME D KUNI MATH|
LR, LECTURER

CEmES TER® IsT & =P




CHapPTER-1Y
CHEM!CHLS IN AGyRICULTURE

i PES'T'ICI DES

fl&&ﬂw&uaheﬂuecﬁwmoaf Wuﬁﬁbw
Mmﬂmfj uecds, MMW&/MM a!ﬁaa

o U wncludes Lhe Uw/x\j
@ Tmnseclicides 7)[9

® Henbicides - | o A& R
©FWﬁwoﬂe4 | - s ks B

g:t_a,w.fﬂe . DDT, BHc¢ CG’la,wwax'eMe)

——

7 ok NEECT \CIBES

These ane Zhe chewical cubsdauces wied Lo it insed
‘g:rmwfvle: pOT ( Dichlero Di Trichlsroethane)
gHc ( Pemzen Hexo C Lde )

Uszex

These ane wied in aﬁﬂw*u“"ﬂ aedicimes, wduilaies

mﬂaﬂ COUAMMAENS.

/HermiciDES
(weeds) fanall folawds.




QWUWWM'WKmrM Q[
-?xwe: Acelechion, MM/ﬁWMe,-A%sm'c ouud | 4

.T@emwd;@odeahmﬁﬂwahwwee&m cowi—

o Used Ho covdrol :%.eg;zeuﬂ 015 O%MMMJ/W,QQ‘%
el .

“ FUNG-HCIDES

- ane cal substamce Zhad aid
ISl ol e e iy

p .
Biof FEpTILIZ ERS

o Binfortilie "WW%WMWQM,@
MO . Rinjotidizou tucnease She nudbni ok S -
M/ﬁmw%/t ahplied Ao ﬂwﬁ—éﬁecfh Mlaads <urfece
QJIA;@UJ:? UE)U}Wzivg Zhe %zo&fdﬁw Gif ‘he /f-btaj\i,\jg
Chemi ead _&@&Lz@u | ﬂwm
¢ AW ISMA - A IM@M Lizerw yesdore 5
m&d@w .mdhma,wilm@mc wmugllern .

“These cuve oxteiemt o@nvew\.ﬂo?ew i ewudching «0il b@;-
:&dﬁg and Wj 'f’"jo”& MNM Weﬂ,ui;ﬁewewd—s
?xmqﬂg: K.)u'zo_,ﬂmuw, fﬂm’Ba&ﬁeﬁ,AzUSPbﬂUkLw/ Bbue



a8

@M me«wﬂaufu mdvﬁ@jﬂa‘wmm

OAmioLadenoaM}oowafwm cops Jike awheat moize .
mmiahde;@f




L (_LASS |EST

e/&g”Gwejzmexau es 9

%ﬁm Wﬂ@mwy&ﬁmw%@

Co—

Sm%/ 7419?&&@,&4 j&m —6¢, Bakelife

@ What ane Hhe menommerny Gf Bakelfe 2

= he menensers of Lakelite is f%w/ ‘amd %@Wﬁt/o/%c/e
LA 7\//>a,/ y7, «%ue&l/ua/e/! 7 Guwfw-o exa/bf/ﬁla 7
= These ane Hhe Cﬂm;(a//iuwza/wce M@”:&MW

?mu%]e POT( Pichloso D. 754 chlbero ebhane)
BHC (@wzam He xa Chllosicde )

4SMPMWMW Foeparakion 4, 3
) m ﬂpjg_{ M( - C:d/’;/&’ @a‘/ge@ﬁa
MM ﬁ&ﬁ eh. g/«ﬁ zeo/ -%.ﬂw

amyéem

'mﬁa /“5&7

o [hu -f—aMw C@Ma/ws&.@w -fa%m e/u:aﬁgm o}/

: %@/ and f hallefyele

udemca///&wcw%wmﬂwmdw ‘“
‘OH . OH . AR
@ = :::C:o %}’23%\) @‘?”AOH 5Ty
o -
(Fhensl)  (: Fmﬂo/aﬁdd .

THy, O

Co sy byt
_;_J




?—
c_?%aﬁszz
R T i [ o o]

oo S

CHy OH

NOVOLAC—

(b@neafz Me@;‘ej

-— CH
K HL@ : ﬂf"mnﬁ’ CH;
e @—W“f
M

O .

8@51? |

i (kes: | _

M 5 wed om L he WWM( B
(&) Edeclveal tvsudotors ﬁée/mf; S feh e}’c
(Z’) Cadin et 74% aof/a amol &V .

(az} @644971
(ZV) %mwm‘s Va]zwszfia

.‘ (") (fabwiw emﬁam/ﬁ }1&%%@ ,;,95!@(21 Aeffaw? o; barnd |




.
5. jﬁ{a}e,g %%M;/ ﬁf@;{%ﬁ Aetween ﬂWMCA -
emins A4
> The J%e//@{m bretween ﬂmeé@ aviol Pherno <ol 7
//L/Malfca ae.!

“Theuotl e “Thernw r/s»@f%ng /ﬁ/cx/i«éof
QThe -/Z/M/-f(s s which cam be soff- @ The filartes whith easabe’ -

be /.végifw once gnewld-

e on'"bheating 01 boarder en | Canr
6lin w | ed into Serired shape are
E&v A T celleo Lhermeo - Aeﬁf;ﬁ/wfh

ce

@ There ane jgw/eo/ .é/ addition (@ These ane ,Zépm.ea/ Conclen,

mervse 4@/7&77 ﬁ%h%ﬁdﬂf
(i) There cure ﬁnem yZ /L/Jm%mf %7@@ are Chets Mea/%
((U) e ann
v NSl e ol Sl e, s
; yeme
(v) These are Aeﬂ'amo/-@% ,g}(i#/e (v) These ase .,Aa/‘?c/ anol more
bsitile

(1/(2{)6 [he %.La/’ %Lla/i#io'ﬁ L steven si- (vi) The ,/lja,{_/{cj 9,{4 eneveviiedle |
Je-, J Ay NS ' s o
g&k‘ﬂ%%/?_'%@%%(} pyc 1 Sm»u% e ! @aﬁe@,ﬁg

6. Wheite a nete én Bio- m e
=, @M'MLZ% arne e af cgyz/azw wn
Mn/jjo}

/mc%() 0 s, PBjo- fap,@zw rese cre Lhe nuitsu
«/c/am/% wher O%ﬁf/ed’.iﬂo ﬂ@ﬂ? /Seeaﬁf //l/a/l/(/if/;aﬂfa(

@ A6/ C@{%rary She schi 0} m/j Thete

%ia/ Gosemend %?ue/nof J ;J—;,lu-{e Aox %MW%J che-
* Jhe micno- o M o ,ﬁzo-—fmﬁﬂzzezz/s yestoyve Rhe soils
%afw‘za/ W %/c/e md’,!%x,u/c/w/ ﬁUiaﬂ’UC moald er
These ene €xtsr ovard ﬂq /5,@4/## '
«f@z/u@ amd / ffh; »/L/cm% mJ}uefm‘ H1eqy jesmends
gxam%/e @fmﬁw, Azotobacter, Aw,g,}a,ww Bluio
Gyeen a[ga.e :



4 Define henco- WW ? Giive Huuo exanfile ?

7 m sumed by Lhe 4 Yinka dorikia
(Sarne) Wﬁnﬁf!e&a cﬁf@/ jﬁ% Wﬁ;ﬁ/ Jm d

_?xa/wfd Wﬁm , PVc

8 Wlhad o/ee? pe e)uzaﬂ/gm . .
= o The mee}z Mﬁn},&n aﬁ%we& yy caﬁ/ec,/
e Oj erizodion |
o (L u dmﬁed% 'DP 05 '
o This 44 clapsified! info Lo :
(¢) Hi ﬂee e}z/xa%% Hi )
(Mete cuclov bef’ fw:gw Setweenr ijﬂg% wnit)
() Low Degee by oszation Colow er)
( 118tecldov wé‘%ﬁ%w /o70) /ﬁ%m
g, A)jucu" ,aj e ) Crive Ty examihle?
) Mode/s aﬁeﬂe Cﬂi%ﬂca/,cewy"i&ma/ cued 1o Bit //xw‘
Umpects, swoelends, weeds /[ henbs ,M a?”‘e eke.

?WW ODT BHC (@ammaxwe)

/0 Pxﬁ/oun vwfcamzcu@(% OZ seubber. Gmft’ ﬂwwmﬂ/@fﬁf
\/%&awzeo/.ﬂ«uxﬁém g

//I}ucfe 6679) 0&/00 /uoa

e —————————— —————r e e e -

; C’B
CHy~ ¢ - C]H CH, l
® . ‘ ‘ | | ‘ ‘ |
H CHy—C = CH~CH, L @%@ S 2
Is _ clfi_o, o (3t ” [00-140°C CHZ-—C e
'i ) et o
( Nebur @uééef;/ ( Vdeaniz eol @!&éje)z )

R Pubber ) }



WMM'& 0} Vikeanized Rubber /'~

o U absosbs Lew woter ofrdvesbr

o (L i Wa%/fa &%mk solvents Like ./'ze/}c&/,,éemzw,
fafA andl &) )

o M is aboter electsical imrilotsy

o /L _has Z Aemnile Afh&njﬂ X PRARDT . :
’% —AJ?A@ sveristavice Ho 0)979% amol Ox/'a”/s;'nj _
o [{ wurks in — o o 100 | ‘ .
o 0} yebwsns o IH's Oﬂty';wat/.?d@%e awhen Fhe J‘?{UW@%W

Jeaa/,a Mewvio e,



| ccTURE NoOTES
ON

FNGE - CHEMISTRY

EACULTY'S NAME D Kuni MATH!
SR, LECTURER

oEmps TERS 18T & 2P




Crapter:10

_JAIATFR EFA‘TM ENT

- Lf@%mdf wettes L
.ﬂwy%ﬂm DZJ@WWL( as well as Jma&u/}ua//mcﬂ&w@/qe
c?nm MWC@/,{/)’?M}U@W cenitsunchon

- _(es

{ é:)RPACP NATI:;’ w@m' \

—
J

) STiIL Hmsni LFLONING NATEJ
l =3 S{xea/f/wfé{") (Ec/%wdjaﬁa

Loduscluction o wades .
Nax"@ .a a v/%x/ mcid%z//ﬂ Z % |

erties ave ﬁeﬂw[&o/ Ao s
t «éfm and cﬁmwﬂf;z

o Water ﬁgxm,éa% a,c/o@c a/rzaf alkaline m,afa)‘ze’

R} -

;{

efsdw A}ﬂ%ﬂ“’w y




b Heonce water iswred for Several! foherhes
o E/%mélf'a/ﬁhaﬂﬂ'w‘n Bein -
" UA%ijzowo/mﬁm , batthin .da/u/é??' and warhing
. Owuﬁp/s u/rugcu? %L&Qﬁﬂﬂ o rdurtsies
. A.&O L(J,%sz(—ﬁd Wﬁ&lfw amopz{!f)?e Wy
- Oé%jplﬂﬂ%ﬁwc{ucﬁ% of /s/ea,wiemevaﬂrbm.
o Used as a ceotant /m /Lewm amo/c/ze/wuca/fa/zé
; (/&efu/ fon Lhe MMW aj/ stee/. ﬁayw, hapen ek
o M s alio wsed an as mc;@vémy
o ﬂ.&! @&0 /J/”? CUZB’ZWC e ,.je)r)(zf'/@!, CKE’A/LU(‘a/
e e
S%K%Jm veates 4 Locoadly
> /he <puhree e L claxiifyed mbo .
« & %Zeﬁ o W | flees
© 0” O/W&?

{. % aweter (wiain /;em(ecﬂ—/ water)
_-'Sea WZU[Q’).
= Swrface baler
. Flawmﬁm#e/bi W amnol ¥ earns
o Sl wates Fordr and Latkes '

¢ sz}um wwa tes o Sea water
o R wedes, (- erf Py,
s S’,ﬂ el 1vales & ) '/w)’ Z%'m f’f

o Dell well tvatesr




48 .
g i e S
> Dugelved Impusidier
> cgw(/?emc/ea/ IW%M@J
> Micwescopic IWU}'@!/ Meilter
Desolyed Tmbpusities .
= 7& carbondtes, Bicarbenates, CMG“’”'C(% ( Ansons Coff
cl?,803, NO; ek ) amd fw/%ﬁaﬂeé 0; calerumu z%%'"

nesumt , wm, en amd alwminam (Cabiobs
o~ Na, K, Fe®, A1* ete) .

> Mure acidl, amimo acid , fsf eims amd 0}?0//!1'; arfe

° Dmﬁfwdaqam,& .
> 02, COs /' No .O'X/Ma 53/ ru,/)¢67% y NHB He S
.E@Wamf( g C/?/ amd samd. >
+ Ongarii O globiiler. Jet and animal m@ﬂ
Macrescepic Irpuities/ Modler -
e Aﬂ?ﬂf . i : :

° B%/@’UER
» Egg




/'Mﬁf% U:l' 'I/Vaft’ﬁ e St

' phee
> Seff wades
2 Hordwater

® Soft [ades | 5/
The waten awbuih z(oﬁwm Locthes Wf& 'zzw‘f% /f,&;t/u o calle
A0l water

?iw Dintilled 1wafer amd xaim wwatén

[4\2&! ,
©%QLW;MMO@9&MW1 il soa)

e,u C t’c/.ﬂahof

?xmu/l/e . Sea LJGJG}I *QQM '/’9’”9{ M ~Seck -
© Adion of e

ec -,(‘ju-? U
By '{% /gzm acd, politict
@ Bleic 5
HARD INaTER

® Naﬂww of Lenel b wales

’(LZ Aef u added Ao ja/?cﬂ -wa?fezz

‘Wﬁb& Wea/"??i,;,ucﬂ»e
%&w %w M#W@ofz

20y Hy COONa + Cally — (Cpy Hys COO) Cat2NaCd
(uor(m Sheanc (p ) (A cw%cg whu fe f-}ma/u/a/f’ /



y

o U condains ‘Mwmmd’ i
¢ 4 jﬁf % 15 wagled M&Am and '
@m&mdq%&wd%md e/ 1 o&wéuca’

ocgo .(j}fe7cwws ‘74105119/46/0/1’!0/ :@M/M Mﬁé//»y,(mjam/

CQUSES OF ﬁGRDNESS‘

salls MW d?la}ucfef &Wac/j;m&wm J

MMM%deMﬂenaﬁwafwaﬂm

; MMJW ?Wmcﬂwafnm%

Vares O Hagongss

Descripilion  Hanchness
Cing /T as C4.C0s)
Soll CAPET

v S Fo\= —#00 SR
| " # mo 800" A

'!/pm'/ﬂam/ T TSR0 |




I ——

SoeT IWaterR | = | 1
® Nalw:e 6f wales WA |
ol oo Lo sefl wiler, s lissobued and
ed immediat

Ci1 Has COONa +H.0 == Crz Hss COOH + Na OH | ‘
(Sodium Sleshale) Crommalion % [ albher)
Oﬂ,cfowm’wm’am isselied calecun ,a/mofw%@awm

OSMMMMWW jﬂm,%

. Le:;éud amd Tiwe w1 sguined . A%

 Haro INarer i;); INATER

Hard waler centains cont

a,,;*;m D;WW i Wmﬁ%
L




® [Jites cerilain various 4 bes due o, ® |
,.L/T;%ma/&é soil wilh whidh 6 centes on contact.
(exaudlle  Garage , ssil farhcles ele) i
et e e g
The growth %&dm,dée, =
® The .commeon Sunfuscities iesont sin malunal wabor
Lamt _be WW%«AWM memfglbam.‘ >
‘ @E‘%@ - S R ' |

® () | -—/D//andmma/ma/éfw&,%w&l
' ,o%/fmm,dw Wcu@z&a,@f,dc =

P —

N - & T R | s

| [ Dpela T ol 20T s

1 (1aséh | Luabjéacmf_]

- Duselued imfundies
®DM&9£M-CC{ &f/f-‘ NO., C0, , S0, @ZQC ‘IM CUL!€/SA9&L£Z€M
" waler and Wmée e

© Disselyed wnongamic salls e iy
_-. e (Mbiorus : (& +f\’f 2+ Na—f‘, K+» s /Ha-f’ Zh‘H; 1
| o Anion 1 €03, 502, Heo; , ¢, ke




| olloidal st
| @ Fimely clivicled _sifica, iclay , ergamic  colod.

Y | e
® Voo MMWOWMMMM,

M', wisuws ele.
e variots Auhes of i fies an Lhe svates
e ks i o ke _
o Puesence Serend chennicals m%om’..c@f@—wt,&d

our amd LasleVAo “Ahe yuater =S '

o Presemce of clissolied <all vmakes Ahe waker hard

o Freess c7t.camlJfé/f - quelals and o&sw/vw[«fw ‘
/mal%.ﬂ»e weder cormosive in ncbwre

® Priesence %v « baderia in wales makes.

il i Jor Soitind or dowioslic s
'U%{ﬁ(/e% Z ieﬂfﬁ%@i%ﬂz e -waje/z _

_'77{8/&9%% hies amwmaker one he
Wales w@%& %m)%e ;ﬁmaﬁ,m-
s6il wulh which 1l cones am eondacl
NMM&WMWMWJMWMW-
o el ool
e, %W“ﬁ et @Z%wﬁm
es like e oxygen amtl carben Aoice are fricked eh
’%ﬂa&n'&m@éﬁ? A 44 atmsshhote o




Y EXPBE.SSJOALQL&&DNES&_DF NQIER
® Honelnews Wﬂf%ﬂewﬁfw%w/mm% i
Yn _a

(03 ).(;Z! civalend Sresent
/8 ?@ - 7"
* Co (0 s Lhe -mest ersoluble sall M(jm.gé/fuw

Wded n wates Zreatment.
/\79/wé/2 @@Cﬁa L4 /00 c:mc:f° 1l qua/mu‘
.u 50 |

. é’%ﬁ“é W,%jw mﬁ

ww %Wﬁﬂm

| ¥ty bt o oo Lol <all
@COec;va/amz‘_ﬂMﬂlf W%%M

Mﬁfew/%w 'Wt’?‘u‘/ % Ca C03




‘I Ca (05 e?wvafmt’— W I
i \ Epualnt g
E’?wva/e el ﬂj% ﬂ Ca 603

- Melecelor W g/m,a . Melecubar
01 ; _ M; HC0s), R M.~ Y
| o | a(HCOs).v_~ e
03 1?[ (a CDs ' de o, (80
01 Mgcog R PR
L2058 ] 804 ; /86
B e MﬁSOA . | 6 Tohnin
|0 [ oS LPRRE, il Rt Mty
| 0% | Ma L, 95
Eus S
L a(Nog)z IRRAY
|t | Mq (NOs), )98

> 7(9/9(11/(1»- jfﬂfu jﬁ(mc/rzw /mod{uny

Salls




v

Rensone For Foemarion O | ATHER EAsiLy.

o 'QQMMO 5’9“44444/.»&5/ dly acids Like
5 e e o 5

5 Uﬂwem-&aﬁ it added 45 sall water ik donises
ante anion %%ﬁj{ﬂ acid 5}’ Na”.

o This amien ineelyes Ml/%eyc/%amm; actien & Lobhes

%nmw edﬁg'{
¢ Oy Hzs COONa bl > Crz Hes COO™+Na®

( Sedium SLearate ( Slearate amien)
( ASeat)) -

L Iy s HarpNESS |

' Duine Joud shower of. kain «anben diocide of ain Aissol-
f’ mu% wales Ao 2 carbenic acid (H:.005)

COs + Ho 0 ——> HaCOs

i o The albeove water containing /'fz(bs weacts wﬂ.mjamu
| pbond: 7z faﬂ/A/;& o stluble caleivn
: L I cah N miaRe ik ' -

| _
. )y 00— (’a(ﬁ(‘o\a)z

Creom eanth) (ficom naim — (pleble i wiiter)
waleh)




|

:

Cavses Or HappNEess

® Hanelnews » ° The Lalher | eh:/
| s ﬁm mm,cf//w@fw J %ww

¢ '_E‘.’ 4411,&([!1&% wa]fé/z AA O&R‘ jéo TUCE Wueff
salls. M ,5, %M’na[&s Wo}urfefuﬂfwf%%&' (}{ eal-

LA /maﬂﬂe/tmm

. Nf»e/n /wa/v 7 M with ﬁa}J waler J %Ww mwtfa

ﬂ L3 fmecrfu,fa/edf,d/f a ’Mﬂél_/f’ M{% Au,éc/a//wé'

~ Harpness O INater

"_Hahcfne&«ﬁ was ow mcL ffé as the ’“"V’ WW
'/ﬁpa eme (L/Z itfs /ﬁ%" jm
Z& ﬁ mmﬁw/ gy /mz’m%fwéc/

CZQL/C

. Te vimo cabacds ter i meum afue
Ao ﬂ%w Wﬁff m(;/:&m fmfu ﬁ

dons sccadly with Lhe sediam satls of
b e e A
mmw O/dMﬁWZZ} < s

2C13Hss COONa + (’a ct — [CrHas CO0): Ca 7L 2NOCf 3
/Sercfl (/Q}ZLLA&J Ca,{%w/m/wa/z JMM«?/




¢ Othes melal dons Like FE7, M amd A1 alwo }wac&

th Lhe Hhe e Anm s cont
%ﬁaﬁz/nﬁ.ﬁﬁ m%;w Dhese aje /uwwn! f?

Jwal wales

‘qu%&s acicls ./m%[ajz mﬁ% a-[z(w/ m&;m
auge e el i b onelres!

& Horoas Dricaaiel. %,4@5{/ s mgme
wfajgj f&&ﬁ; a measuhe ?/% %aaa/j:cf Mi 4

lvere O Hagpness
©—me%aﬁd’nwm%wafa & Fuw %

ewrﬁom}u Sarines (Carnbenate. ’fahopnw Ji
. Pehmammé Dardness C Nen- cenborede: HQHC/W)

@E@i_ Hﬁ 5r£gﬁ@ (Carbonate Haclrers) « Ao
. nz?( AU ES al;ce Ao _fruesence %MMMM sy
Lol (5 o Tt

Mﬁq (Hcoa)) \

Ca( 4603)2 e ()a COsJ, + {0 7‘ H20
Mg (HCOs)2 == My CDsd+ €0, + Hi0
(/se&xﬁ!e} ﬁ»ﬁﬁ%/@
(PPT))

Lw zxj;mfﬁﬁmﬁwxy mere Dodll



% B oo e DR 0 2nledd? ke Dicarboridte; Necom.
m/n .m»&{uﬂe .cafaéfma/&s which wcan be Iemo-

,® [ _handness (Nym G Moo _bardiesi)

'7ZL—€' a}?(ﬂm LaUe O&LP .f() _f/LP ,/vlf’/iW (2{ ./C}LZOS-U/C'/G’A
ma/wf/z/aaf&o; calciwm amd mry/ne/um o walled -
evmament Hanohrews. (The %UW o}/ _IUD\'-%F vm‘lf(ﬁbmc&
ase (aCl2, iaﬂ. .CaS0s-, /‘-(fjrS'Oq)

* Pormanent _bardness wan'd .ge revmeveecl -ﬁ ﬁ@aémi

'ﬂ 44 ﬁ}mmec/ el me)a/w»(é e.. AoN é&cﬂam"f-
T xmjé’,zfﬁm e 7T

5 Unrrs O Haepess
| @ Thene ane Z{o&w wrid oﬁ basicfress

¢ Puds Per Mullion (PPM)

M .Ljeh mg /L) o
. Cfi% g Je;/;zeﬁe jne/w (*2f]
¢ Friome O/@j%e Uf jaﬁcﬂwg &,

® oty Per Mallion (PPM)

: ]Iw olef; edaéif/{snwmg a)Lis wel,
mm{ m{/ww(/éy /"‘%ﬁ
W %M/w{ﬁ CaCD 7’6 /06




| QMJW%W Fes fu’m ( fnyj 92, 9 *
; 4 -% f A g
afwa/mé o é@% .Z/;a Sn?

u%‘/ﬂj? ” m; ?’ (aC0s equivalot

L

-' ,ﬁa,k(ﬂnw o lﬂdu f?
Sonce, WL of 1 Liker of woder = 1Kq =1
e L
. . E fosmoq
M F Cﬁa/xc,{mﬁen )i
W;;@ | ‘
| Lec #ham 17.0 10 W
U ~iERN° ) . _ﬂ J
_ €0~ (20 [ , ar
120 - /80 Hahdg?

| oue g0 8 Ve}%ﬂ@g/




14,110,/1&1% & Py u (aCOs Pex (0 mfu
v o  Caco @EZM& e
F j/’xf?m A-E J ’1/1/7?/
® Wdﬂwmﬁdfcm% ,g&zl/) :Uw am& e 67,5(41/

'j/,a:ﬁw / 44/{5 a Aains CaCOs ¢ wva/m&ﬁ
Soud ﬁo/ﬁ ?za%n (mlzz 70, ODOQ;WMJ u:?afea

o U e Frods o\ Ca 003 Squipalondshaidions 70,000
%wmfaﬁf(u;jé 7000;}:2% amo/’ Jf{‘“%”’ ‘/;'l: 000

ﬁ""‘”’” .
4 Cj 1 gsamr 6f CaCOs Joni "5 -wales.
5 7(’@ (03 ?LGA 70, 000 W/’mﬂ.é 9/%0/64
1 Cj = M.a/z/w

— 1l ,ﬁahf/neﬁ( Eh ' ‘ .
O%W gf g{ (aC0s e7cumf
Wﬂaﬁa’nw «/Mexm(/m dak S o 105 Sarts of weler

[.C’._'[ °Fa = faaﬁ/{tf (aCOs 97wvafe/w./ jaﬁofneufbeﬁ ot
fants o unler

@_L@E[ﬂﬁﬁlbiﬂfwf@n YahLOu wrdf Di an




|
!
! ‘

i

L

T @by waﬁm&m%&
I o s s | Wﬁ/!(m) Harcdness
O=Alf = i\ it 4 O-T0 ‘ : 4@({ g
_ =Rl el Y- /4% %{4 -
-1z - | 140-210ppwm | Mediumi fard "
[2-18 AH 210-320prpom | Fainly bhard
 18-30dH 320 - 530,/4/4/»1 Hard |

@ihﬁw = fwdq/ﬂlm = 0.1°Fa=0.0F Cd

. i/a/m- /lifes = 105/10% *Fr = 0-1 °Fa
14l /Lites = 70,000 /10t =0-070 L

¢ /Soﬁ@mfv/w wﬁ/—&ﬁa

® 1°Cl= 1.433°F» = ]4. 33 b = 19. 33%/,&}34
* 1°CLl= 105/70,000°Fn = |433°Fn
o 1°Cl= 106 /70, 000 pfumt = [9:38 ffum = 14.33 /liles
* 8o, 1" Cl= |.433°F4 = 19-33 hfum —!4334442?/,644%

B %= 0.7°Cl= b —/0«?/
e 1°Fn = 70,000/105°CL =Y 0. 7°CL
s 1°F4s 3 106 /105 pfom = 10 _pft = WZ /J&j@s
'/50 1'Fr=s 01’ d- /O,ﬁ/wm —IOW

w
o The .,6{7’7 Z a";wg W&M’M% W%M%W‘

Lex :ffw caleawm carbenate
vge;w%%-/um JM BZ/ il i exfme,wec/ o

Aerms t% Cal0z equa/emf



/@m ha/z(/ ja’z(é@@(/s = /’/afm/n% GELUP fa J(H('C)s)z
Hardnes dwe o o (HCOs)s

SQ&L@G/ [ohlenmy

PA&QQMLZ

5 cuate Lhe /Lem/ﬂfﬂ% Sardnes / a <saumfile weales
cordawming. Zhe Zég[[@ hes Littes

(a) MaPicosh = 7.3 m

Cg,f (g(/'f('(?g.)z = /5.0 | ?

m/%wmufa meci:éu <elve A Mu/z 44

o (Bs wivalent - Ahe sall
iy Fifecalos ffﬁ o] e sall "

y Ca.f)cufafm Df Oa (0s eq:.u'vaje%aég.

2 ) g o () alend = w
Al T ] TRl G =™

_1.3 4
e R

! |
{

ECC‘-(HCOQ: ]621157 | ,62 __6__ wlo0= I, Wﬂ/j .
| | |

| /‘y(ﬁcaq)i ?-Bmc}v |46




Yy
7&4()homyz handness = hasdnen due o Mg (HC03)2 + Hardness
due 4o Ca (Hcoﬂ | '

= 5410=15

%Wﬁag/ hardness = 15 mj /A

: % Ca m%(j

P@?M/IGJMCA’H[ _,ﬂa/zcﬂn% .Aafio,neu o&w Ao Ca S04 + ﬁa/zcﬂnw
(7304 + handney olwe Lo

CaC!z-f jah(jh% Lue To Mj(’fz

' WJ; Hlric, sl

Pj-cﬁéfw -02 |
® C a,fcufafe J%p end j}aCerLw Djz a /scwm/def 'Wou[e/i

wvda:.mnjj ﬂw/e&mmg/w& Hites
(a) Ca S04 = 18.6 m :
vy, /\ Clo = 9.5 41

) CKCls = f//wda

) NjSO‘? = /20’%;.

. |

CaCOs E?wm/am{ IWeight 9;( the salf> " im0
M&/Wafz wc:??/\z' Q]fﬁ?/saﬁ-f




(@) CaSO.q = /8.6 m
!8 & m
= /36

00.(.03 G?LUVCLZFM/L/ ol /3.6 /00 : e 7/«(

/86
(,g)/‘qufg = 9.5 py j g
wajf-{-a&m
ML =95 J

Ca (03 e?uuvafm( T2 xjo0'=" 10 4%//

) Calls = 111 m
»waﬁ/{;‘ = ll.l.,wg'
MUE S e AL

OaCO.a. egw’vaﬂwf £ __,J,l_rl X100 = lDJMj/.{

CCUM S04 = IQOW;
WQ;JU 12.0
ML= 120

(aCOs e?wvaiwf D o ropiaadl %/f

/20

Fsmanent hardness = bardnes c&cefo (0 S04 —f,ﬂahaﬂneu e
o Mg 09+ _handneu dve to CaCle +
naz Auwe o M; L



y -
P%WMWJ/MW = 10+10+10+10 =40 Mj/j (Ohjﬁm,

Afardnes o/ fesman
_ﬁm/n%aju ;Me %eﬂ'z}

Tolal hardness = T(WV%MMA;/ Wn&ﬁ + Pe}umad Mm

> o Tolal bardness = Handnew dwe 4o Mg (HCOs)s +M
e b (OO bl e 5o Gl s T et

(0504 + hardness due oo MgChs + Darndneis e Fo Hjsaq
® Pormanerd Aardness = Total handness "TEIM/ZOJ’IG);/M

Prusblows 03
® C@[aml’ Lhe ia?La/ x{aﬁcfmﬁ 6% Aa /sam;z& wzxﬁ% mefamm

e oy f

(va.J Ca S04 =13.6 "
| (HCO 12 __jg mw
ll? CC) C (HCOs).= 16.2° g

|
| C{z = 9.5
’,? (6) Cd/(lfz = [I.] wig W?

gﬁ) /*?904, /2w7




o Seludion

(a(0s Ec]wvafauf r_%{%%w/xmo'
o Calruldtion % (a(Us e7w'vage/mfs

(w CaS0s=13.6 g

’W&Zw it = 18, 6444

/36 Wj |
CaCOB 67!.(]11(1/6’%{ = f3 QX)OD s fO W;//(

(b) Mjm(c;)z - 7-3.ug -
) Mé

(aC0s e.7w'va/eu{ = 1{?;2{ *,go:‘ 5«73/.?
o, Ca”.’C"j Sy 162 %
wr?%z/ = 6.2
M= 162
(a (03 e7w‘vafem/ = ie——re'g X100 = /Uﬂﬁ/j

wez;,ﬂd 9.5%uq , MW= 95 |
(o éZ vaderd = _9:5
CaC0s $4uivalkes 5 xi00 = ro/u:,j/j



mjAJ:/// M= 11 .
OGCOangJWw HIX,OD:JG'MW/.{ Avge

1]

(f) M504 = 12.0 77
wﬂiﬂl 120 , M= 120
Ca(COs 'vajwf = _LILO_ %100 = 10 m(j/./
20 1

Tewpararyy hardnes = Fardness due 4o I (Heos): +,ﬂaﬂﬂm
A

= 54Ip =15 rmﬁ/i (on)/;/ma

Runamend hasdres = hasdnews due 1o Ca S0q + .ﬂuafmotww et

(?5044' bandnen' due 2o Co C!2+,ﬁaﬁj
alueﬂ Mo Ct

= 104104 $0+l0
= 90 n(aj/f (o) ﬁfm
- Tolal hancness = Tessfonay hasoho 4 wawjmj@
g 15+40Y = 55 «ﬁ/J (wz)/ﬁ/m

| Dmanvmrmees Oe_Harp lalmes
. o Thy MM salls e. undesinable when
 wales & wed o mwmm ,Zy& %ﬂb

‘ % @mesfx Ause

f&




| Some Hines , Slone foru

® Dorestic Use |

| » HMWJM%W i s o
/wmf{,.,a,&vaiz %//waﬁa :

.Qﬁd@% : meseased Aie Wmf%
%—%ﬁﬁZZ{ZJ%% ﬁme a’re ./‘19742/&’2.5’,0/ /ﬂ Ja%j?-

, 7 -]
2 D ; | b lapelive e,
> /fmg éZa/eA Lause la%a’ Z é;m e a#,/Z}MM
Jélafnei wr Gl Bl dlon ™
® [noustriar (s

o Jextile incusthy SRy Y ~
% Hod wites cabises wastage pf soof

Ao ﬁug uadf:/ Lalse ﬁfw _, ﬁr\\\ﬁ




Exrernar Co

Qﬂm&&ﬂpm{?/ Mmc?' %ﬂm
® [fe exfewa,/ Jﬁ%eafmmd mﬁealene ,é,ﬂs/b(/ﬁm%
* Liwe soda ( Buecifitetion melhsd)

| o Zeibe (1) WJM (161~ exchange methede) Q-
Y Y Demvineralisation (OHDP 497%2292 (,wje

E’A:(jLam /c

= ’\139 -5

@%MW&W%W?/W%W

ZZ‘;‘J"”’ e Sk J’”%Zﬁ%ﬁ

| o



e - CRRTSSRRR L —e T L g < RN

i v(a/ca/a/e_c/ Muﬁuﬂj%ﬁw Ca(OH)z a/Vl(/ A&cia Na., (03 ;

T @ LJ/I/ULP h@%w%%

J_

|

s e fue <o e o 2t chwmct omioriates
| ?’ all Yhe seluble .ﬁa/éc/neu _cawning . salts % Hhe addition

% /wcfa af:/tff .&m& J% ﬂmc/ mzf&'&_
* The <eluble /sa/f& on he water i comvert infs m&(a

| ble //v'ze hitates me wcotdd em:ig be ﬁmﬁwx/éw-

J)Vﬁ Aamn Z&Uﬁdﬁﬁn
’ 1;1 :{Au /ﬁfz»@(&% 'Pl/af&& :&.ge A0, W.EJ ALn jﬁe’(&/&t,/ with

. FOh 7cuc£ 1974’1/7jé)£bém 5}” }zéa/(ﬂim , Fhe }v@aﬁmﬁ fmfa;

wed in 109 excess.

Fundions 6f 1 iwwe (CaOHy)

r/_e}:qwﬂm hardness

* Rrmanedid magnesium hardrness

* Diselyec Jﬁf anel a,&monuc/m salls
: ®X.’Vrf9&/{[j CO: ancd HoS €4

* Free munesal Acw& ,ﬁfze&ZjA L 'wa'ZM. ‘
T/ o s e Mw |
A Rgenal f Jaforatgsopaleilon avick, Pedptssin St

CalH1C0s) + Ca(OH), = CaCOsL + 21,0
Mﬁ(HCDs)z L (‘a(OH)z.—% CaC03 4 + Ma(oﬁ)z . 21:0.




Resor 1 o

MaCle + Ca(OH)2 (OH), J - &(’/;.
o 807 + (’a(OH)z “—)/‘qq [ OH)> 7‘ Ca S04-

A (304)s+ 3Ca (OH),—> 2AL(0H)3 ) - 3Ca30,.
Fe'S0s + CaCOH)y = Fel OH)d +CaS0s
266 (0H)s + Ho0 +1/2 0 —> e COHY-

%J&M&fc{ CO -anid H. S

07+ Ca (OM) — Ca(0s 4+ B0
HzS’v‘ C’a(OH)z—f* Ca S¢ *2H.0

QH% Wm{ .

a(OH). — (CaCla+ 2H,(
H.3804 + Ca (OH)2 —> 00304 + 2H>0

N\

M,&wﬁedm WW“

@%Zﬁem%m Lnnblred are .ax
(aCh + Nas C0s — (o (044 + 2NaCf
(31807 7‘/\62 Cls —> CO.COS\L—’L Nos S04



®The chenucal heations svwolved n Lhe Line soda 1

=T

se quite slow Moreoves the fifades Joswmedd
R e e et ek

= —mme———

Haléel /seifx[ww

= —

| mfada/{ccf We& g{ﬂm .cmz/,geda @{kam.{% 4



Aull : \ Drivin SM
d AP e i

Chess raés : e

( Linse + Aeda + wa?daﬂ{)—"ﬂ F—&w wiles {eec/ z'rm(ef

==| P Fillened seflened
_ e ered Apjleved Wy
N%‘-W =t DK oullet / :
A ] L | 3
=== DY Glen xfémuée»s
~Slinnes FI I —— . .
ﬁﬂ% —*:f-"-‘:-': 'D q '!-.::::.*:_:_}-——Tﬁnf;& tcfea-w r-/)f/,-
Simer s dZZ N

g ' /5666 )?15/7}{F(f
5 [CoCOe., Mg (O"'),—“

_. * Sl amernts %ua £6a «maﬁm aluw, a&u‘uﬁ
o /stowafe , sedfim 6& Lahe .dfw added”

%ﬁm% /@M o b

/Sefﬁumva&mwmzﬁv.a&o
MC{MW /»e%m%ﬁwm/%

; wiiles aloilated m@&é
/wdamﬂz;uaﬂmn/ ¢M
%mu%.faﬁ by e dunes




——

%ﬁ%j% ALy s e T
wed ¥/ - - : | N |

" o The Mﬁw@m m‘ﬁ[aw cand he Mw
M@u salts converted nto wmselbiuble ife) -
Jé%%s ué% a1 eke am the %M,, %/a /(074/—
a : .

"45 the ereel W;rff%- reaches ﬂe Qaj& Mm/-aq
vamhes 1l 5ises WMW A%lf&adliéﬂ m—.m’

LY M7 ) out an o
g oy e S

outos _ u taken oud ﬂﬁﬁu% car gulled

* fhe ened wates 6btained Ahe oeet Lcon-
M%adwm%mf@ﬁml k

& Hor | e Sopa Procras. ™

Q_m m;_(f}( #Cd ME{ —_)—...=_|—"* “
/.()Uf&% ,Aeaffed' ———_..__—I: \y/s ;
sleaw enled _ - _’:3;' R el -Z'ma + Soda )

\ IL‘_’I:, . i feed' imlet \

- l/Se!{e;ec/—wafeﬁ X7

Cﬁw ¢ n.f ........

radimmsf{a/r'm1 . \ ....___‘__.

-----
II ank r

phia/zdafccf slud. _1‘ ; 1
{ Ca (03, Mg (0+1),]/ B

Fil{enedd softeried
W’Cl,fﬂ& 9({7{.(@

4



' e, Inealed with Zhe ' Jf—
Wi&%ﬁdﬁw wmfa?; ~100°¢ 4%%7 |

® L5 cakhs wfai.,ajimfuaﬁmz.c&se
%%@%W?ﬂwﬁw
©74?headwﬂ M ﬂﬁa
:%m I e 7ol
bl f ey -y sconplnd S
Wﬂeﬂﬁm% W vl

%MW@MWM&

/ ,- MXM%/A 647;{&?”,1“{,/, :

T




The Ae‘wafwaf&&uwﬂfwimmj /slc«?e “hon evers |
b Lhe Usedimentation vessel Ywhere “he W&—

- e /jﬁem/‘bmfa%km %M'm %Jm
| fueheled m’“%’f‘f’i&m& e
1 ‘ e Sewme v
T o ol Sieledt ictrer). rou oA R Resccid
s wa residual asdness 7/&50%;5: W |
©WMMM%M%M%&/@%W;W4—
.,7,&3.
A;L}EMAM%M/%MW%%M.&W

/] MW econentical
o | ossex sttt % waém&uds are needed

o [he ,fmoccw! incneases the pH  value ?/ Lhe Inected wates,
ﬂwfy )wdua)%ﬂw OSSN &/.,gb):/ﬁiﬁuﬁw Srifes.

0 v /%MGM%' Lhbn W €




4

MM/WWMMMMW |

¢ Due Ao cam merease an Ahe H%am&uw[%fm_
ﬂ?wwe&m%z[heaja/




| ZXZW%WMM %EW%MMM
| handness g salls ink nsoluble amces '
| P sy e e

QﬁM%%W an LAUAL Wﬂf
| wcon also newmoves Fe** ‘and M?* salls, Jee muimeral .acidh
 uch ax HCA, H2S0s amd QWWMM,M C» —anel
| H.3 ;

® From Lhe chewical WWW%//‘W
| i b lear Lhal.
o One equivalent ¢f 4 ) waldium /WMMM‘?W"
| resone ;?ﬁva/m m |
- e One equvalent ©f Inag neEsLM MW he-
| } Feunes Ao equival ;me i

| * Cne %wmﬁ‘/d | %}W% anum Wn@w ﬁeqi

wnes one eyw




¥+ G el

* Ore equiv 4 oo Zi A, COz, Ma3 amd HaS0y se- |
quines ore equiv e

. (Qne valent WW&M m%/mw 7z Wm
; A@gww Zuze egw‘v eym’%é@c/a

* Seda el PGl s /Wawad MA;/,JW

| @&ﬂa«égf | | %mfa buid also }wu;z-a Wm;
i MM 'ma//{/rwt,umq andhess, Fe’C, M3, HCI and A0

® fhe caledation %;fﬁeamml Lime _amd <oda f:e:-
waﬁaa//éb%;/hea&dmdyﬂii Wym :

»

! ® /LS‘WE ,ﬁa/v‘f a&ca% seen CaCOz e?w'va/e/ml ,,osimem |

OaCOB e?w'va/em( - _Hgﬁ@

/QEQULBEMENT OF L!ME AND gom ‘.
lhe lime amd <oda requnements cam be caluidodec] as

-l




| ® [0 %;— 7(’0@3 are Feq eywva/e«n{ 2o 74,/%»)4
,%'mw ?/ (o (OH)5

\
+Lhe aw.au/:d wities are exfmessed um ./awm
:ﬁwz CaCOs equiy a/%ﬂe ameunt % Lime hegu/hee

Z/s%/wa fWWA/ZﬁmeMf#W

L;me mex/’foh A%/@WA?/
= 9 [Towuraline caleigon —haschness + 2x Tonarcd -

- Uhe maaghesiun ,/m/yc//wp_f + Peamanend
it Lhandnes + COs + HC) +.HaSbs 4 Fe** 4,4/3*
+ HCos = NaOH21 ol eXﬁhwec/MJM %
CJGCUB e?wva,/e/m/,_f,

2 _SWM_
- JBE o [Pefvma/mwu( WWM —+ Reriman ent
- esiwmn hasdhess + HCI+ HQSO‘;}FE”—F H13+
—HCOs — NahlO> al/ frfzw- . AN (2 (03

® WWMWWWM:Q&JWJ
] equ,rva/emj [1C0s Mequi ek 1 equaﬂpnf ,Ewwe which
Awmuﬂamaws/j %maac&x& 1 equafe/m/ y (03

Ca(0% 1 2HCOy — Cagcg%zv_ 05 + He0

&}w 2 €quivi




. ' ?uanﬂ 3 wm/en
> ﬁm,&w@,w ewy _ ’?ﬁ%m

‘ /\fa/UOz hequ neilhes M 1on A&Ja ﬁﬁwevm 1 equi.

/ Oé\/% J?mya:&/»m 1 equin

garded .as equivalend o 1
_AJLEEML;&LLEMA

j% 1,00, oo% %mww %MJ

(a) Ca(H(’Os)z - 8 | m m
C@} i(h’mﬂ)z =7 51%
le) C4 Qs = 1358

(L) M; S0q = 2.0 %

® S elufion
la) Cal(HCO3): = 81 m
= 8~]/ny , M= l62

(a (03 eyw‘vaﬁcmf Bl o inse 5Wi//(

f62




(ﬁ) Mg (HC03), =-7- 5 sug
7”61/1% MH_ l4¢

QJCO_% equa/@m[ _?/_3 Ean 5wj//

|CC)OOSU<;= 564/1,&97
| ’WflﬁN“/BGWC}’{ M/J 136

( (03 eow af ed = ,3‘5 -
. ol il a W/
() ;;jsoq = 2.0
welghd = 12.0', M-l//= 20
(JG (’03 qulbﬂfﬁ'tbf - ‘__/-2 C ;(-/[-.7 _ L W /f

[2.C

L e heqwh/ewwf [T@vw/ﬂ Co™aok 2 fw/ffw -Ni‘”
| ok ( 0. + Pon Hﬂ”] .

<. 19
= T x[5¢ (2x5)¢10]

LA & = 18R r1
-,—06X25 ‘W’j

“The aneund %ﬁ/m&v h@gw'hecf%m 1 Lifes = 18.5 wég/f
lee WW%MP he/gwﬁec/%m 105 Lifers %wa/cé

=18.6x rosfm(j?

~ 25 xI057He © .85 K,
o€ e Jq



r%
ﬁ L ime ﬂeqwﬁec/ /wl 105 Lifess 2/7 wedes = /‘85/%‘

/gocfa he?ammm/u/ = _%X[p%_(102++ Fes p?zﬂ
= L0Ex[10+/0]

= ‘%%%X2O %9 Mj/,(

WWMJ%AQJ& ﬁegcu'fwa/%m 1.@/34-:21.2««7

;

- The ameunt %/;wfa hegw;'u%/%ﬁﬁ 105 _Lifers ?/’wa}M
E = 2/.2% ro5lm; '

|

). = 2.2% [0

-;-I ;;G Kj

- 2zt .
M };eywh‘%/%m. 105 .ﬁ/w%wafa = 2.12 }bcg ‘

i.’ @%ﬁﬁ%’ﬂm ikl MM% u{hec!%m/so
| iopomfopih ey % g
1 (@) CalHCOs): = 40.5

! %)(%(HCOEJ)ZM-GZ? '

() bl =1 229
(a{) MaCl, = (9 ’V‘?
() Nall = QO%

-



® Seludion

‘ (w) Ca (HCOs)y = 90.5 0 j
W= [62

Wﬁ“ q0. Szmj

(CaCO3 eywva/é/m[ =NH0.5 ' hi = 25144;/,(

162

%) Mj( HCOs): = (4.6

wc?ﬂd* 19. gmjﬁﬁm W= 196

(aC0s e?wvajm( 2! ;-Z?GG 100 = /04%/«(

(o) CaCla = 22.2

wf:?/i{ 29.9 % M= 1
Caleida e7wvw[en{

() Mgl =19 4
w%ﬂ: /19 thg , M-l=95

(a (0 egw'vafemf: 75‘?5_ xi00 = 20 Wﬁ/j

= 20 wmg/l
77 22 5 100 = i

) Na(l = 2044‘74
M Adeoesn fmgcfaw MM%
L imee heqwhemeM /oo 14 x [Tewsp. Ca”-fj 2 Tewsh. Mj &
frer Mg,

"

I9 x[25+(2x10)+20]

= 39 x¢p = 48’14/1%//(’

|00



k-

[ ime 1 Litre m@ﬁ = 98.]
[ swe %ﬁw«%}gﬁ 50, 000 /e@s %mﬂ’és MZ& / X80,000

= 3898000
= 3898000
05 ']

= 38.898 "%{ |
[ ince m?w'mﬂ//%ﬁ 80, 00D M%waﬁ% = 3898 Ky,
Aoda requionent = 108 x [P 1o oa 1]

- 78% x[zo+2o]

—_/L‘)%quo = 42 4 Wj/j

Leoda }oeqw}zea/ /g

uul’@t ‘!24
Aoda ﬁec/whec//%ngoow 7

X80, 00D
= 8392 000 w1 ”%

= _8392000
106 _ /f;?

= 3-392/? |
Boca }Le?whecf%fz 80,000 Lifers %vmfv& 3.392. /%{

Jf’FTENING METHODS Ur Horp V\[mm

© 7 edite Preces

@Iwexcﬁa%f’}m '




Z colite (Porsmacdit) methed of soflening of wies »
® Zeolle s .a Hydhaled Sediu W githo "Silicot
- \CHSAS), watable %of excha ‘5?!"57 . ' e

“ The geneal hewical sbcve of 7 el g Belo
Nas Al Gz 0s . xH20( Secliuni Zeslte ] . Y o
- )mﬂ:efu Zeolile s beller Zfﬁw_m nalunal Zw%ﬁﬂp

‘ A%mm%g/wafa.gyn#»e&c zebliles are nen-hordus.

[ _ﬁ wnd wcheb wm ::-;:::-:;:':'-':-ﬂ
b ~ ) . = " EE |
"-'-’-/'l“i-‘-» —1— [Harel weites
‘ Ry AT
1.5 B2
Sl o Gageel, -
Lyyecter E’% ’__ “““““““““““““
"Nall <ha l’ J
| s

:Z EOLITE PRocsss




zdﬁé{ szemW - |
.Fm Zwﬁ/% .ﬂﬂﬁa/ |
W{M ﬂW ,ﬁea/ua/ua /S/wc%recf

omm.mug% ol C’a”; ** ane el
%% Zeoﬁfé.ﬁec/wswz’i Z .amd Mo-Z )zééﬁﬁo{meg
while Dhe gu%gmﬁwaﬁimiam/s@cﬁwm,mﬂ:

T i el i dsiy .
> WWWW |

Nez-7 1 CalHCE3), — Oa“'z "‘zNa H(03
( Handmess)

NarZ + Mj(HCOB)z “‘—'3’ Mj-z + 2NaHC(s3
> o newsre MM&JW

Naz-Z + CaCle —> Ca=Z + INadl
Nas -/ T MjSOq '_’ ' Mj*Z 7 Na, S04

> n o T b

Co-7 +ONallh = Nay=7 +Cath
M(j“Z‘fZNGCf_**- Na:-7 + A’Edz



M&g@ﬁéﬁ_&(()m Dmramzmmw (mem 9 1
® I@M f’xcﬂumie nexin ane tnseluble , cross M@d’

%mmdﬂf Mm
W%m&am

/S&ﬁme,ﬂww/wm@&u %%AM u(afémi
nesin (RCOO mRSO_qH) ‘A’ (o’

CMM'[ +MW€W76J H*W%%M'

LN

1 -r«-“_b-b 1
—T—

; / ] e cham ) !ﬂ.’ﬂk 8 (ﬁm&ﬂ Fxcﬂlﬂﬂ (:"}
i Tank AL Cation Echarye / | 4
M&{ | -}.:l

------ :: -.: ... .' .' 0--.-::.I ltl. .o::::c.:o::j:l ‘;J o...-:.: u-.--:.-
. s -
. p-.---.-..-:o.;:.: &i' ‘:-:..u-.--ao.-a.. Naof,f
HCL T s g, e ?3 e Nl o pa

RCOOH —— K

(——-:

—— - = = e = -

- A w— w e W ==

E»
41|
1oy

- 1 e s e Em W = = = =

£ -——- e e e e = ===

f - e e - e = ==-

5 o e e e e e = -

. —— e e e e B e B e

= GA}L; """""" .

g Nall, -
NQ: 30
= A/a 1100,)

\\\\\\\\\“\\\\

#
z
4
z
2
~

9RCOOH 4 (a2t — (RCOO): Cav"*2 BN
2 RCOOH + M52+~—> (RCO0) Mg+ 2H”

=

—d




4 x
| 05 hasdises mszKCazfa/wJNg”)aheW
@ The wal%%i@mmj cordains H, I 304 W/Hmawm

O 7?1_9 ja}wlwajbi it Lhon f wagh .a jéc/ aAnen
exchange resin (R-OH oh R-NHa) "BTThe CL; S0
ancdd THCOS 1toms ane wilh OH“my% ?
: R owo AL RCHOH e

ORPEHF RS S R0 T QOH
R-O0H+HCOs —> . RHCOs + OH™

: © [hus, #his Saocess removes all /ﬁaﬁJ
MMMMMMJWW




—

—2:“ F?C;L(uu/é(/ ‘.((LL[LQ% chém /e fesim can wée %t‘:’-i-’?e/zﬂ/ dc‘/
Aj wakhing (/ dilute HCY '

(RCO0), Ca +2HCI—> 2RCOOH + (a Chy
(RCO0); /*27 +2HC —>2RCOOH + r’(zjc&

7Zl£ €>cfmu5,]€/rf aAmLen (‘"&(‘p(u/??f Jresim u(fc’}:.zfz-gé /@‘@m@éw/éc/
67 Ai [u/e Na OF.

R(’f*NaOH*——’ R-0H + Na(/
R,S0:+ 2 Na OH .— 2R-0H + Na2804
RHCOst NaOH —> R-0H+ NaHCO=

¢ GCh, Mjafﬂ, NaCl, NasS0s aned NalHCOz are semened

a4 ‘ti’l’&



R/ %%/WM%%

W - B ke
o U is o branch ol Hosiist WMM%%'
?/f/ {fac Ldiéfikj(fyd{‘zw en ( ’ifié.ﬂ)

g

iy onganic Cousheunds:
1 The ,CW/E/Q{;‘MJ which were % mmalm?m

1

Hyprocarsons
el ey o

Ex: CHy, GMe, Coly s Coty, Colte ele




| Hvor NS | | 1

o — _H_#_I'f_r;ﬂ_;._;f__ == W __‘ o PP o= 2
| (JPEN UHAIN cycLIC \ CLosep LHAIN yewe HC |
Open Camn HC/A Hcﬂ Crosep Cren HC/Cyeue H
' AUPHATJ‘C HC L BAANEEE | - "o S\, J |
| l | T e N
R T oy, SpETRORS L
‘ \He_za@w C\

| :'l,ISafLmajed He |

| Allame

| |
il gl i M SR (- saf,
- una _ - L et \Hay
TTresease e ‘alifballs Fyde T These e dhe ahifhatic

?2'%:&6 ; nﬁ%wa_;ﬁf:‘ Ve -
. quU. LAQ " - Zée&ew _je/ﬂ{u/a/m% c%




Sebinibd Hichocanhons

V/g/fs Pwa}ydﬂs%g-x xlg""a;});'?’" ;

vi Examhle : Methane, Ebbane,
Fuethane s

s e R Vi |

VL s Bumentf sufrx 4
“ene’ oOn "?/ne’.

Vi ?xauvﬂ& E%%P,P%W:
Eﬁyfm’ : Buf‘?mi- s

Abikbatic Osguunic Conspound., /

rxﬁ;c OC

AUPHATIC /‘ / YDROCARRBONS

f
/4 RomATIC .dymmmeom me

i%m LON

called Alfati Hydrocankons)

i afzé J‘zwﬁ/d Lime m
A/%ww Which oleespd
Heck fe's: Rale. .

| ane Less 4 ﬂmwnyw«nd

gﬂ:: C'Hq_l) C? Hg 3

.iv OG(G‘M* OWWW -

Vimc&eWW T

r
% . A -

Se: Ce He, CeHls

iv 05[9@—/7,(&(14@4]




' l/%or A{ DRD

JUPAC Sysiem Or NomencLaTure
TUPAC staicls -/m ‘T ndesmatienal Urien c% e and

A lee Cﬂzgwff Acaﬁ(&/n o Ahis P i
%{iﬁ(ﬁwm ! &ZM . agz7 ,{Ae ?éelégwy ZZW"'(/

1 Reo! Wosue

1 /)H)%
Ly Ouj!f’
v Se % LZ%

;{o Lhe rumbes & of nil ik b 56
ent vC/'{?,C'u/W %aw M%am vC(S?///p/waﬁcf |

Naﬁfﬁ’aiem Ram‘wmd No. %Codsw Reet wond
2 E4) | 7 & Hﬁﬁ,ﬂ
g le'/’ | € | Ocf
x ulEny | S " Nen
; Pond 0 Dec
2 PREF/X
%ﬁm&dw Bj _J(,gm%@um/’ Lg?g,,,,,%,;/un?/m
ﬂa/ac/ as a ALLMM
G P X
o Chlono
-8 Bswomo
-NO, N idso



i 8 Frimery SUR’-‘IX

ﬂz:%zw:&ﬂeﬁmna &f (e-c), co=c), (C= c)m;f”/w
wm//wwm/

Na.&m 95 Beml B«ma)g/ Quﬁ,x

Al ¢-c Kound | %
bne C=c bond - ene ]
Jwo C=c bend - —a--—diene | Ay
7};)?9? C=C ~£9ﬂc/ | '“Cl—---'{}u'em Ve

One C=C Lond - yne

, Tuwwo C=C vgemcf | ”a"“o(?;w

4. Seconpory Suverx.

|  Foneriona. Grove < Sscmo&ey Suppot
| Adeohel ¢-0H) - Zal |
1 /);{iﬂ fle (- C)HOJ S al
- Co-=. O e ¥ -l
é}zﬂox acid (-co)  —oi add
/-‘rm;ne ("NHz) | -Cim:'ne"
Acid amvicle (-CONHz) —anude

Acd chlosude (-Cocl) - O?Mb}u'cée

Crass O Compounis *

| i%aﬁc;%/m:ﬁ “Qx‘éz;/s " . - M Lhe




)

Budane

Cs Hro

Pavidoe |

Y

T~u~x

Lo

H!O ~I

Toduy
w

CS HJ’Z

L~U~I
Togez
i Vot
=SU=T
Tog-x
H!foH

Hexawe

Leu=1
L~0-I
L-u-1
ooy
T-y-1
H...n_L..;H
) I

X

Heplane

B0t
T-U~T
- Qe
W
Hrn_; ~I
T~
: NS
T~emT

I

Oclore

€

b oy
I~U~T
Tt
Tau~g
Te~X
-~
Hrr_._...H
Leu=X
Tt

I~y-r
1

hJ@ﬂaMf'

Co P

e
T~U~T
T =T
T~U=T
Loz
Lo~
I~
Td~z
T2

1

H-..;C.I.H

iDecdﬁif

Cro Faz

J. FlkENES

CﬁmgxszﬁQﬂJ'MxALCﬂ-Méﬁvmpda

Vo irolbenliet

C/;Jyn_iyﬁy» 44&9/%axl36-77%?{

&=

C})/ﬁyv %uAe¢€:”

eftins.

Genesal Formmuda -

Aeuble bend

s 0%
f o(dkﬁm— u(afaé&ﬂ

- ase .alro called

|



™

No. 0 Car-

|

l

| Melhene

C Ha

_FWuL/a. Name

Mefeculas" 1UPAC. ...

3
4

Amml

py
a‘r

i
I—Uu-I
H!,c o

Tey~T

G

Cctene

Cs Hie

g
dJ



£ 3

¥ .
.
1
\Y

. : #
2

H=C

Alswuchune Foramuda

whene 'n ' She m.gfxahﬁw afon

£

|
|| E#yne .
Brepyme

CH . ‘ Mwym

uPac
Namte

CaHs
C?,Hq

No.0f Car | Maleculen 10
atem
1
/
3

- carhen -
D5 ol Apetedines

These ase Lhe

Larben

Gemera! Fosmuta® Cn Hon

3. ArkyNES
ese LS
Ne. 05-

en

T-u-T E-

e

B .
v

Il
AV

|
P

G4 He

&5

|
\V

1l
()
|

L

C. b

5

> B

I

r I .l__...lH -+
i PR
.LJﬂ”HINTH Hl&IHq

7

-3
T-¢-1
Fo )=k
Tey-1
IO=X

TG

e

_ C!DH‘S

16




WRMngw |wa/m4‘7m&m ]

. CHs . co o Laea G Melhge ) -
Do nafadls A\ L3 | . Clie CEfame) ...
CaHz l - Gls . ( pﬂ&ﬁ/vaw?) J_
G Hy | - Bu  CaM C Butame) '
_ Cs”hr______.‘ \ Y -, ", Cs{'!z , C Petune):
Cetis | Hexiyl _i_;_._ﬁ_'ng_iig_‘_*ﬁ_ﬁemMﬁ.L_ ol
Ciths | /ZZ;!J  Cytie CHeptane
Ceby | Oty o pe € Bcdame)
CE)H@ | N&n?// l CsHac CMwaMe)_
Ciu Hz; il Dec,?/ ! Cie Ha: ( DGWMEJ v

, wwdezweo/ MMMM Wﬁ*w‘wcgw
Jg /Laﬁ:?w J? J

GCeneral Formuida: CnH.?n+f">< 'w%efw hMJme crpf

ben atem and ‘X’ *‘?,le"‘ .f%d?@m
alewt (F, Ch B, 1)

| Dvoag  Moleudan P1OPAE 58, hubnal P,
'.ﬁen aﬁw meuéa/\fwf | |

vt
I [
9 | GHg-€CA: ¢ Chdbsoniefhane -.H*’C -ClI
| 3 H
/
2 - GoHs - By BW%M& H *C"?—Bn
E | | P
: | ' .l‘ o
| QB bR
/ ' ! 4 !
3 Gahy- F \mef?ﬂ% H~CI—C;—CI-—F
| | H H b



7@6_53 Bé%ame(/ }4-6/7/@0/1% one H-alow 0/ aun '

) . The [UPAC Naure:

j/

' . ojcw k&/ .osé &A%ou %A;;;Wf e of SHhe

Gemerad Formpuda' CnHan+i =~OH soben n' s Lhe no oﬁ

Auff of
_No___. LA l/"l&/eacéu‘- 1UPRC , /thlcwaf Evmmfa
Mafmu Fouwmda | Name

H .
. !
9. CHa— OH Me}*ha%af" H =( =gl
| | : V]
L Fsz‘OH'iE_H-m@.( | H—l’?’*—('f—ol—f
H= H

Rues For Tuene Sysiem O NomewcLaTvRE
.,(,épu'/l/' Aeéea[

DN uw.ge)u/vcj Ahe %Ml%a/ chevin

- 2 5_,\. ——
S =g C-Cc=C-C-C—

/. ecand+ ALA;AA@WK% wosclreod + Su{fx



yr
v

Gﬂ 2 o3 W«-:S'@Mzreoé e/.w.ufue/wfd Va/flewu:(%w
ﬁvjww#e—écﬁ}de- .jicué‘L8%ﬂMa<Q?’Jn Betweer

R L
aliraney s, 82 1 AR soaasia i TN \‘.‘ A
4 C-C 4 C=C awe mﬁ%xﬁvfwzz‘wyu%
)i;é%1éic.lkwwfzukﬁa

S 4 Junchiona! greup ane atlached Lo the mein
J@&m.d%anf:uwnvé@#z;yzﬁuﬂw Folr s.cle

|
| - ; :
it < Crcgﬁ-CEC,Az‘wu’W , f‘»&m,@ww
;L /t&)ciauﬁue.lkqu,d.dx/@zzgg
| _SWLEMM%QQ
! ‘ ST e, AR
L TETECT 2Byl Puopane
C2ﬁ5
CéHB | ' ‘ |
~C~C—C =~ e ;
2t 2,8~ Aimethf fomtan
C‘H3 W ‘
: ' C’Hs ) s : | ' ‘
TRTECo gt cmes a8y Dimeth Hefitans )
s : .. m.d?'?// _ A



CHa CYHig
| |
-—-C-‘C-'C-C’—— ¢— C— C* 3,4/5-'-!3&1/&»\21&}}'% HehJamne
CHs
=0 QO =~ Pexrdeme / Pend -1-ene/ 1- Pertene

= O GO w5 He/u-g-eme/g—/—/e/zfewe

‘*C*C-—C‘-’—C"—C’.—C—-C-.C_ S*ch@/qe/@d- S-epe

w Cuill=CBl~—e=C=C—C— Q- 0(—/7;06/ OC..F'B“;/V)F

—C-C-C—¢C—-C=C—C— Q“Heﬁfyﬂ’le/ﬁfﬁ:‘-—}?——%

—CE C-C- Priepupne [ Prop—I-yre
ol =E sl R ey g Sy
9 — Rubyl — aq- Ethyl Hexaw
R ol = e Bkl .
= lm Gl g 5- Budyl~3- £ Iyl =2 Pwofy!
Hexart€

CaH~s C2Hs C«Hg

CHa—CHy—CHy— CH=CHy—CHa 3—/‘76}/1%/ Hexaue
1 .

CH_?»

CHa- CHa— CHg— CHy = CH=CH2S CHa,
|
CHx

2- Mefh% He/rLch



: C.HB-CH _CHQ"CHZ""CHB
- = !
CH,

l
. 1CHsg

3- M€}¢7/ ﬁexa%e/Z—[fWW

CH3
|
CHgrC= Cldo = CHg
:

.Cﬁg
!
CH3— € Hy= CHZ‘* C‘ — CHa —C 1,

CHa
3,3 Dimethyl Hhexane

CHa-|CH-CH=ICH3

AN ‘

C}:‘l CH2~
CHQ\

B i ‘DLWW e

!
CHa

CHg~ CH~CHg< C!|~1 . CJ;‘I-—-_CH;
I -
CHa CHz CHy

2,3,5 - T meﬁ% hexanm g




w_i.
CHga- CH CH- C Hy— Chky—CHq

- EJhAd}— 92— Md‘hﬁj waw

CHg— CH= CH=Cldz— CHa= T CHa m Clh = Cla
! |

A= EH’LaJ*Q- He}haf nenam e
.Cl"l_-.;
CHg- CH CH CH,_rcHg-ﬂcH—cwerHg,

CHS CQ_HS

B-Ethyf— 2,6~ Dimethyl Bctame.

AlkeNE —€=C—
HoC=CH—¢Hy,— C Ha

Bu}me/ Buj-j—CMe

Ho € — il = € M= CHyr=flis

2- Pe/rdeme/Pen’d*Q* eMe

CHao

| 1
CHg— CH= CH Gkt L

4—M€J'h2/{ ,fwmh 2-eme

Ho C = CH-CH=€CHqy
Rud - '/B*GQJ'QMC'

qr'ig
HQC'-: C -~ Clda= Cllgt

9- N&H‘Ly{ hbud - 1,3- Sieme




CHsg
|
HyC = Cl—' CH=CHa
CHq

2,2~ Dimethgl bt~ 13~ diewe.

- e~

HC=c~CHo-CHs

BM-J-W/BMW//-GW

HC = ¢ H- CHy = CHy— CHy=C 13

[Tex- f”W/ﬁfW/J- /7‘ay7ne
C}72 "".CE"C— CHQ..CHB.
/%nﬂ?-ﬁm/zﬁ/rg}m
Cla—Ctp=ths ths éHz“£"’72—-Q73

bt 5 Tch s flefplyne . -

,CE’ R G 1)

—ftr=efr-

HC = C-£ He-Clal by
Ferd - 1,9- dfzyne

17¢ = -C H-=CH~-Cl,— CHy—CH3

He/dw,gﬁo[;?m-

HCzc~cH-czcH
r
Cc'Hs

B'MWW“ /<9~ Oﬂl(jvne




| 3'—Odgvne/0d—3l—4jmf

| 3- EJ—h?J h@c"?fgfﬂf

tuPAC Name -

Pswopame

Rufare
Hexame

Ocdare

P}wb eme

Hexwe/ Hex —1-eme

JuPRc¢ Name

CTJD /fuwhw
Cvdn /fwrdwwe
C?Jn herxcare
Cypelo hefrare




I 1yeAc Mr_
ol e eyto ot
.. 3 —

TUPAC Name

S i re 1

AR N,

]
S e




4&'6-':"?97:'6 (CompouND

¥,

\/_D B emzene H
|
C

(Jses

@.[f U wed cav _ingeckicicles | o,
@ué/ A CM(/ M W/ 0% ,Z((,bd -puAgzm m)f@(/ 14/‘1//\ %IJQ HET.

@ 7 eluene CHg

 (Jgex

* ./U ) (,(/5,66/ W /.SLL&{J ujzj;/m/ﬁﬁ/ |

e U i wed im MM é:b/ TNT € Trinidseo Toluwewce)
fx,/f.ﬁsw. :

o M 4s wed as ndontsial celient amdd 4m 0/5;/ clea-



é"f an BHC ( (B&qzcwze Hexa Cﬂjofu'cfe)- wamcaxeme

‘ﬂﬂ wed as W{MW;MWW
oﬂ,uwsm/a/sma/m%ad W“&‘K
b i ssid Wd% eninauce o sunakes in

e e e —y

s
i
%

A — —
——y . w e
-—t - -
H 1




2 ©
bl (ke

l o M b wied as Hhe /b&a/mmz/&//&éwf Aiseases Like

'. €c zenia

e M wed ecdicine as i ﬂn/@/w

| o] 4L sal ssinlgy.” z .

',HMW%WM@M%/MW

ey ,éwzca/ewﬁf/ Au,cﬂwcu -ffwm{/
edchuh , i




ﬂ%:ujs% ex A wdcc/%ww vcé eres & cal
W%W aﬂo%.umﬁéw/ A
LN
| o Dy A T
| i of s

{ Exﬂg/}uﬁ/ Ne, An ele.

m b. Combined <dote :
H, eactone. elewents J@f& filorime , chloss
L] m%%c mfmm conibived shake -




i

; 4

/

.

The .,cem/ém&r'fxsﬁ/a/e Am WA J%P We,ﬂcz& Coccitr

o | un tfhe earth’s crd are Fnown as winesals

Ex: Zno (Zincite), jC/(HO)W/SJﬁ/e&J (’UJ()(CM/UU/E
Coz S ( Coppens Sulphicle), Cures: C Ceppen Hpritres)

Oreg

o U orex ane minesal Sud atd Lhe winerals ase

“The %ww/za,& which we ccan Bbtain webed  *
é R |
Mimerats which Lhe metals canbe exinac.

:f@c/wmvmwb%é/ Wﬂ% ane called One

Ex' Fe(Fey 02 - Hemuatte, Fes () Maﬁ/nej ife) | AL A
OgQHgOFBaqxffC)

@

| 2wt 0fes.
_CZEJ:&L, CH!EFL:QL—S o s ra
MEmL | i Crier (Ores a
 Fe(Tuen) Fe.0s( [Hem elile ), Feala. (Majnff;/—e |

Al ( Alumimivwnt) Alz Os. 9Hs O ( Bawsxile)

CaCOs(Calcite) CalOa( Limestene ).

Ca (CA,(/CLLOWI} | Cal0q.2H20 C Cry-fround) .
| Zn(ZmC) =Zn8_(Za'nc-—é/€fnc_ft’), Zn0 (Zincite) |
R A (Me/ww?/} | HoQ (Cinnabar) =~ —

' 'ajfieac’) | %S(va{cma)



!f

.{

l
|
i
[.
|

EX /§|02/ FLIOH) A
@ CaO -+ Sl O; - CCl gl Og
(Gamgue)  (Flux) ' ( 8laa)
| B(ué Acidic : (7
W Fe O + Si0. = FEQ"OB'
i (Comgue)  (Fluo (.C,Jaj)
Basic Acdic

Lo

h 'TJIAUMA:!DW%MW JLKCOO NJ'

MAIBIZ/G&N&QE

" The UJYUWG/TU{@J . Mnfwmkez ama}u-!
E"x SJJm (/Sl 02); mud CJOﬁASOWlor lee/s}efn Koke}(

FLUX

‘?MM added i iﬂw Qe ;ﬁ) J‘JOWLOM&
i g

e The be.uofjm

@ Adct'-c. Flux _
' Basic Flux

‘V\UL%MPWM&LWVEWMJ@M%MMM
(CaO) Nﬁo é', FeO dhe audic .6{&& Auch ay xilica (S Oz),

RBenax £ wsed.



ijm JUI(J [ O..UOQJ-K _ﬂjﬂ\ .,:-"..’.=:.1?{§’02)
ﬂwbmiﬁx Auch au (COCOWB i wed Fo sermove |
e ‘
T4 is wed do Ww*ﬂw aciclic amfuwrities Mgi()z ‘
Ex: Ca0, MqD :

® S 02 = CO COB = CngOS ~f COp_
CGorgue) (Fhux).- o €8lag) '
AUC{Jﬁ‘:i BCU!( d

) Si0, + Mq(C0z = 9,03+ coz |
<<2

! (6::@1-“) ( J\Ju.x)

[Dasic
The xH&adAMHf%ﬂw o s a Ly Luwible
ey oot e et L
' F lux + Gmﬁ“ gjoﬁ ~

Exancnon O Metars From Their Ore (METALLURGNJ’
* Generial methods bo'ﬂ dhe exInackion UB medals

? puLVUuzaJﬂe'ﬂ Ub Oree- .
* Minenad Beme%tmkm % Ore -

* Orie

Joﬂ)

* Oste ds /Ctm ok
- ox.daﬁnwf cinabe s he One

f Resluchis

P Pune



_*O_E_DREMﬁLCRuszE: & Grinping)

| M% M%WJWVEMK ..m}u /_wmﬂeh i

GeneraL Metnons For The Exteacnon 0f Meras -
ORE.

p\m (Smelhmg Brocess ) |

s e S R o B

~Rbificalion Refining of medals

[ Pune Mdﬁf

‘OdeaJ-UQ’ﬂ OOALL CJ_n Qn
(‘% g@ Caf_ b ){

N Nou £ TTLQ“J i}w e J\m;}tﬁ ..
T Fu % W o Mi c_amtj &L&W&ZZH
Zjvwcw n DUUA

am ﬂw /squm eoe;; one Qne .’_ﬂxe/n u(ﬁwcm

JDWMAWMWML o} 0 champ mitilon &

/h)wce/u.u coille o B il orvisal g CS Ahe



it

_CONCENTRATION OF THE QREJ_DREﬁéLNG(/&h s
QASQJJAHQ‘!:M}T\ el lmhqu-mx)
Ce’hcenjﬂajﬂe'n Cemcerru‘wahon ui}w O’&}iew:)

_@hw,\ﬂposqe ; maxi s A wewnd vii a

C encerdnotion upva,wm o & dhewsiced
miﬁh:aob B J /LW)W i

o mewove undenciyoble bes A .
e uged] «ffm Mw’i{ﬁmcem:ﬂ% e;z{ Oﬂéf,{mw e

HCIMCJ P [/\uvem 1}1@5 O3te D‘B .,Q /.UZ(’)
Maﬁmeltc g aﬂwmc Elecdsw - w\ %; :
1y dswelic Mebhodl ( Ncu}umg)/ Grrovda gefvaﬁahfrn/

L@waaﬁw

Fscoth F defodionr Process C Method )
Lmkmﬁ

_MAGNETIC SEPARATION /ELECTRO-MAGNETIC SEPARATION

“This nilq/;ed %_g;jvmahm e#
' (@) Moﬁ OTe M Non- maﬁne
(b) Maﬁneﬁc awﬂgm {newx nen mamfm
feinaplE

1. Sehasiation
Ni Maﬁmeﬁﬂkc

Ohe - Maﬁmeﬂu One (e-a-.f:? 0376’),6‘7

I i, Ore - Nom-Magnehic (eq -Al)
| (Amwm 031e ) 7 3



_ PROCESS -
. The <ed ( Pewdered) ore is flaced on a
1 VWUT;QVE}’WEW G?Lmj iﬁeiém }.Leugae)—(;c)m
m rSB:Uw rollen Jﬂmﬁﬁiﬂ@& where Mawjffh@
o) AL rem-m e yums aruethen heajus
{adile %w rellen.
92 The w hc01'c %mﬁww are b nacded Ho Lhe 'moﬁ
hcp‘!'c ee)(%ﬂeﬁ)& nean :Lom " 3 H,g,UQﬁ
nem - m -ne}ﬂ'C//f" a'{jwm 1 hen Vpﬂeafw L -

He awa.g —ﬁnew {he sellen.
Examfle: Tin steme Cfghol)'

U based en dhe cehanation of ose &5Cm

PRINCIPLE
Seﬁmaﬂﬂ'ﬂﬂ‘% orte Densen one vles setdle o
HEBVES @ O Wb ec] dable (The _bhearien

one frookicles ane /sngeoh dewn)

Lighten archiel
o1 weibhed W;m/ﬁ% s e onem i
Exaw,{'«le! PhLS |

DENSITY
~ Mass inided “% velumt e ( mA/)
i Tﬁeomwgbmmwm4%wwe

H




PROCESS

e The -hewcloted e &b fewred oven o wifomo}tmg ~<lah-
e ol Joble with gqrupoves (along narnswow wk boordd rrode-
| ria))d ajekof wolerl @ ed Ko flow over b
' The densen ore fuwdiclé sebtled Aoy i Ehe grpoves
as £hewn .z}wn‘ ' e &(ﬂ) en Qo el ex oo
‘ e E.q. Pb%lore)t Cal03 (Lime <tome) - g0 oy =

ubaeadzﬁaje/m (Pb3) M /}W%’;G’d ‘ . roefhod

o [his o wed whene cles ane hearien Fron

OxipaTion e o
o The exdsiackion of the owde meda) JL.HQMA e o cen-
Jnadion vk oyte L3 die m:ﬂ}ui«fmm

o anvmabomm wetal oxide (4™

o T4 MW/MMJWe%MmMMM}w-
aAmﬁ & Caliimadion. | 18

EEe O RoadIlies =~ & VLS ' | CALCINATION
| 4The hheating dhe |4 The Jotocess o} bheakim
we 4 ilw,fuuzwwe O’EEX(PJ wartbonade (Co52) @}U o 3a -

A4 oun Lelow ibs | Jed oxide ortex im the ok
| mdhma /}fjmﬂ semce D'B o ot o :uw».}fmp.

| g Sind



ROASTING. | ) CAL_C_I_NATION | |
Sulphide ostes ase 2L&uii%ylﬁmnbenaJasé§J%j‘
u%ﬁtiﬁf.%UUﬁxxé  drad Oxniﬁ.0%£3(ﬁﬂﬁ

!3']T§eaxw Btﬂm,f'mm,u
o swomove She woladile tni: s 4o Wﬂwm
-Juuuﬁ |Uﬂ€/V1AG}d€,UNqUAﬂLh€é |

An Ahis fyiocens owidetion 4T Ahis fovecess dbeumal |
.HﬁaLHEleﬁlﬁ\'«ﬁLabe.’ cﬂe¢sm¢h@thﬁhﬁjbd%g_*dam

B—TRe oum :{hu,%uuxfﬂai$ 5.The adwm eij
iomverd one ko oxide 13 4o wenv ﬂwone Jml-o

oxides.
!Exl EX’ -
27054 30,—>27n0+ 2502(5) Zn CO_»,——%ZnO + €0, (8 )
(Mejuj oxde) | (Mdaﬂ oxide )

FeCOg‘—> Fe 0+ C020(9)
2PhS + 502ﬁ2PBOTZSD‘268) ( Cont: Cosdbonade Om’a) 1

AFeS,H 10 — 9 R0,+850,(q) Al Os-2Hs 0 —>Al, Oa+ 2Hs

2CuFeSy 10, = 2Fe,05+4¢0, CaCOs. Nﬁﬁoa—v"CaO-FNaW

( conc. de Ose) | 200,

- 2AIC0H)y = AJ, 05 +3Ha0

: (COr*‘". HJJJ*CJPO‘! Oxide - &
One ) Mot




MEITINC PON T/EREEZING POINT
o [he 4 w\j«&}wa}whufd a wmeferial .dwamg@p}fww

- a 4elid 2o @ L‘qw‘o( (melds).
& Meﬂ-lm e W'CL‘}eﬂ'/lce =0 %

BOILIN 6 PUulNT _ | | &
“a e S he mee.ﬁim od which &
maderual MMM qwdioaga/s .~
¢ Be«,hmﬁ Pourd Ul; S 0

CHEMICAL METHODOF CONCENTRATION OF ORE (LEACHING)

°Unavd>ewmlm)ehocfvtmmﬁwd\i%,}w wderned-
e s dseaded witha uitable thenucal
1 ik dibhver Bhe one & net dhe anmtfuod Hes? Then
| :Uwomﬂ}bewvened.&)wﬁﬂww.bﬁMM—

’TC%M uu_/cwvoh eadﬁa/chgﬂv& /-'\M/Ag AJAE’%O

03tes .

A a Bc&uxrjrf Ore 1 MWJJM}M J:g Je/cmpu/g,]q)w(

Bedsachion 8k Alumimuwin by Leaching Proces.
P o The Qe b cdwwmwm (Baux1jreJ c,@rn}oum Ai0, %—Im

i oxide Ti02 as umpwrtities
e OM(BMXI'I'E A‘QOg) Mou/nOﬁF GWﬁgAAPC/gIO‘?/FPz
4 TmOz) -ty




.--—ﬂle ,]wwciene& ose s woncerd suaded with 45/ /;elu
U% NaOH ( Auideble sec 1) |

e T Ahu , Ala O3 s dewe eu}a,g/waqmw aﬂ)w
mimade (2N A!Ol) Je o Wuhe/j Lobimd,
4%/ S:Oz CLASOCLMAM AJ\JJCg,ﬂ—ﬁ)

o The /gehﬁm A Meﬁecﬂ :ﬂpﬂemwve Mwﬁwie ﬂfm |

/ﬁwuﬁm
° The «{yLUHoJe M /Se,edeJ with a LME ,*mﬁ
‘u’hda}ecj AWTO(E CSE’&'AUY" P )

MMPAM& aJeJ %W&w

1. A, 05. 2H, 0 2 Na OH 150-200C_ 5 NaAl0y+H, 0 |
(IWB’MH“’) =l (Socﬂbuw qujﬁ‘t-lhaﬂe)
!f m{q_]-\,elej—uc O)Cl e’ /S,LUJ'O._E)Je VJ\M W /S/O\H

|
| x5 QMQA[02+2H2O R ehe] AJ(OH)s+ Na OH -

CA&U on %WJ . (Im«ﬁ“w}e JUJMJM&Q (/getube 3

BN

J“UJMNICJ(’(SGPAJE e
5.0 AI(OM)s Hoo . ALDs+ 3H:0 (Vahw)
1 ”ij ion ( Puce Abuind
: JUJG’OP aﬂmmmﬂ%cﬂﬂ,omo(g
Lp‘%ﬂNeJcﬂwaA%nweaoﬂW%mm

Wuaﬂm MMW"’
C%i:‘% 8&40\ (Au) :::jlﬂﬂ?fw' 01;



:%Wmmueaf ew‘m blagd famee .,b—o

mmywimmw 0e_ Mem Qo Ino Mem) E

o—me me’voj Ox‘lcﬂe ore U HECQJMJGGF io Zuw meﬁaf Lg UMA’\ﬁ

@Meﬁ}wgpsw%

® Smeltimg PBrocess . i Cme,chJ) ;Uw}ww\ie‘l ore
S M (j mmum\xed W-U'ha,g,u lec]*
~lecﬁwﬂ>\eah¢ﬂxwmjwh&ad)swsa HM

aﬁwv'
o [he mixdwee ,aweaje/c' /"""“7"2’% A0 exceM /SU'H'IJg 'T% oSy

abeve Tﬂeﬂ—ur;
MXO)/ +yC _Q«JJ"I C02) Mx ‘f‘yco
(Me]a.'Oche) (cwoke) (-MM)

» he exhroc-

’ medals cuch as. Ph, Zn ek, &
m@fb@ﬂW(c co,No, Ca, Al K, Hay M)

.Mﬁww@s(o’wd% %.ﬁ—e&mm

2. Se%/au}o sediwcHon Process



|_CARBON REDUCTION PROCESS | _SEIE REDUETION ~PROCESE |

5];;;%/5 Jc%:/meﬁz/ m:f/ia/v/wceﬁ Lhe exchsai e
OX}C@%% el :&mﬂ MW/%W

ﬁ ifes-4m. ing ake fa
/ﬁ%/ conyertoctank’ sk
| | iy &y Later by e
|[ !0}(1’6&% |
[%.QPb‘fC — I+ (0 E; QCuFegz-;—Oz——?Cu,_S-HZFeS
PbO+C0—> Pb+t (0, + 20,

F sl 2Cu, §4802 2 2Cu; 04230, (Ford |
620%+3(ﬁ2 E"Fg 02 CuAS—FCuLO—QGCuOﬁ'SOZ
Fe2 Os+ 3(0—> 2Fe+ 3C02 - - [(CGuhsous (C.oxide)’ ( Medallic oxide
aulhhide)
8CHO+C — ?)CU;_ -+ CO;L

_ELEQTBM_BEQUQJ;LQI\!_

% efecfn&/zm/mc’ mw e Na, K7 /lyf@*
% elech Lherr ox
xrcﬁ’aa \%i %fowcfe.d }‘&ﬁf“’! aj

E 0 a X _
2 ;Vfa;%ww Jis e /,Wé/,%% eﬂedm%w of mel

Na(l —> Na™ Cr bomsallion)
Al Cathocle
Na”+ e~ —> Na /%M%/
A anede .

IO — Clt2e~(Oidatrion)

AL



: Mj sabwo ex/na(/edjﬁ Ahie @&C/Hﬁym ,%[mg%n &(’/L
7

At cathocle

et ——> M(7+27‘ 21"

Lrecroryric KEEINING ,. |
 This methed 1 W”%M‘“‘M 7 hasic el
'/64(6 Ca)/?f, Zn, Pb .
/) mebals are Laken as amede & reked
A .' m{% W metal \
| Cathede Thin <heed o;%,wkameﬁa/

l




-

i T
.
L 4

o The %otution of o soluble mebad sall act as the
e&d}cﬁ?é The e/maﬁj%meﬁi dﬂpd«v

- "|_ o

o On elost : ; end
e s toudodal Hhe it

ca) Pre metal

(6) EJW%M setlle oéew'nzfomw‘? anode

Arode : — Cy’ T e
Cathede ! Co*’+ 9e” sy Culs)

o The metals 6btained by Lhe above methods .
wontains seme 4 & Auch as ﬂww
Meta! Oxicdes /&ﬂ wn}mfuw% /sz 017%&06 _4
iz'&cf&é/e iw/muﬁfz (ex- arsenic, L xilicon

en/

/%R/F/c‘erm/v_f/ /Q EEINING OF THE ME TALS

3. 0 x;'(‘/ ation



Disrusarion RepiniNe

%/maﬁﬁ me/aéj ,&WC PA% f? R

wwfa/aﬁwd;&%@ﬂd%w
%{m |

- Wg,&/émm%m/oﬁj %

* fon Vﬁ(eo/ié’mefﬂ'&

.Oh,ﬂ . Wz&t mmd}w”&fed

@) Pure

&) Nen- W{aﬁ/e ,z/n%zwwéea Srepuan dehind.



ZJQUIQ?’IQN

‘mmﬂocf used Aoy, mellivng metals
{/BI,PA §i/ O??Zmﬁ%j"m"/f% dﬂj

e medal is on
0% ;?e-v:;?“” ;ﬁ W%Mf%f o j%,
me/a/ s Siovid Fres
j eﬁ e i Siguid & dernfouss
¢ Onj

"‘\

(a)PW ?6‘%4% ofoumﬂe /Xféﬁj
(B Nem - vﬁfaﬁze M ,,C/riémgé/ 4 /,mm
Lekind

Oxidladion : v e
o /o a2 -_f'”ff/wé sidabion of Hhen hres
I ey ot b oate v

s On Oxrd’aﬁ-ﬁﬂ

@ Be metal - Stemarns ,geﬁzmd’ n Hhe mﬂf/@’? %O}ww

({,ﬂ}%m/,@ e. ﬁ P3.c - o;:;c;/fScc/ % auk .:é) ;t%wa /W

OWOA?A




r———*

e TURE NOTSS
onN

ENGE - CHEMISTRY

£ ACULTY'S NamME D KUNI MATH|
LR, LECTURER

CEmES TER® IsT & =P




Cuvaprer-2
Crericar Bonpine

_CHE MJCﬁLBQ_N@__
A choicalbond it lefined] as Lhe abtralicn whiil,
bty Bhe atorus Logelhes WM%%

Sx . H-H, 0=0, C1-Ct, Na-ct

> 7}7_&755’_ OF C HEM/;‘_;?[_A_QQ&D
2. Tenic Mgﬁ-md?
3. Coondynoto bono!

COVJZENT Bonp - ‘ | B @
i defiinec! asthe bond which £ foruiec by She ‘
/-d’a/w'g Df %}b;j” belween i aﬂﬂjmxmi % e

gz: 2/02/ H,,O, C’“&;

__FORMHTION OF H,

o Electsion ' dﬁ'&uaz‘(/-f_;g’
. Hﬁ@je/%mjnﬂ& evdormeid shell

* zw}zee?wheﬁl one mese electron Ao /éé&/?y'éaﬁf-/feﬂ/ ocked

* /o H atomy .
Y b iem kgt ol




| TP S R

L @GW/ /&w..f; E/ é-/ff / Suen

- Kue

T Bven ol ;é’o SJawe 8 eloctson oo Yhein suler
W&/@ﬁ]ﬁ_éw slable £his 4 ca,Ue A ectel sule

/mefwaé 6L |
o Electromnu ohrov % Ch.— 182 232 2p¢, 357, 3p5
o Ol has 76/2522 s gudorerd <hell
o (U4 )‘767&/}76/ ene noze electson Ao /Q(Cﬁsz%fPJ E;degﬁ}mﬂe
o [wo CV atlon, Wﬁwdeofﬁmceadw:@z{a}ww
- Ch meteeute V% | e e |

2 AN
¥ f X ; R
) . /
: x_’j /é-- s Qutormosl he i
S Ny ' .
@ ct

.C'Q-—(':l.j‘.



]

_Fowndtiene) O s
o Flochsioic quwroiou 0] g0 — 1S}, 285 2p9
0 O.has 6 choctnons 1 i1’ oulesuost shell
e, }7&4/70!'}760/ 2 moswe electson Ao /sa/mzf/eJ octedd sl
o Juw O afonr smeta » ' . /
forms Oy molociite m‘% O % Sty o ;€o
-. ’{ﬁ_‘”

¥
o {ﬂ /¢ / ebst 2475 ?//_(,/:_kﬂi/

vy

"‘"a){f._.-" v .

ety o ’ ‘
Fasunalion, of. 0, Scletve of 0o,

Fomdling 6 Ny e
e E/edﬁ@t Wﬁdﬁ@__}r}vﬁ/gz 2322}93

e Nﬂfe?wﬁaa/;? mone election % -\g@c«s’me ‘/!/a,é/p

> ﬁe@fw';ye{/] mone electson 4, Je«:&mw ALhtab/e

o N/ shakte 3eloctst st
NH% o114 8 /17-aton, H Z(o)zw

l>] CLules, el 4hell

H{ « %%

5.;'7: N r—J
X

\ |
.\____?;/ e wialion b / N Hs




{ ShmfuﬁLngé/ﬁjfﬁmmoma)

N
p I\
o H AN '
Fouation & C0s (Carbon lioricle |
o [leocksome W%m L~ 18 25" 2pP°
Eleclsonic Waﬁw LO— (522622

o Chaselotnon wn &' ecdormerd shell
O has 6 electson wn s eudermusi! shel

e (° )7@760'}7&0’4 mose electsior £y becorie stable
O srequined 2 mone eloctson Fo becomte shable

aley abanes £F s elechsions with 2 0-abens.

o C alonsmutu
.JEOMCOZ We

Qutermnosd A bell

'.-'L;@)-': w alien (/ Cl,
S{W 0; COs

: O:: (= O
Cb‘nmdmkm)



|

 Fowvaliou bf Ha0

. Eﬂecﬁm‘cvc&v%%wzw%w of His sH~15"

o Fleclswenic Cé%fv;amﬁw of Ots g0~ 18" 28°2p7
o /1 has 7 efoctrion um s eeermupst shel/

0 tas ¢ electsor i I’ eufermot! shell

e Hﬂe?w'ﬁeo/ 7 mose e/edﬂw _fo_,ggcme/gjag/e
Oﬂegw'ﬁea/Q mone electson Ho Lecowre Lheh/e

o O) ot mutualy shores 4's 2 eloctsons with 2 Halonws

o ﬁ'OW H, 0 alicude .
TN Gudenmesd s hell
/’3{_ . | \\I ,—-\
W T Ty
H -

_H

i %

Shuuchue 6 #0 g

_ _F@fzmﬂf@n 6{ ff.?g_

__ﬁtfié*:?fi
s
HH

Fowddiovof No
o Electsonic wmﬁ»f ation of N s, N- 152 282 2p3
o N hos 5 da}}mii s ewlormosdt shell

o N S1eqeuned €4 3 mose electswon Ho Aaﬂ:‘/%'ea’ octed scle

o o N atou shares .3 e/ect .
Na m/ecu/arm% o - W




T x“ X
1(\'”' ) Gudermined sbell
AV \ L A g1 t051- A4 VEL !
N N

Fomuctleon Of No

S/Rmaémgﬁ;ﬂz_
N=NE

Fowndlion 6f CHa (Methane) ]
o Electron: WMQ:@}% of € 43 (-1S°28' 2P
Llectseonic m%ﬁwaﬂem a? H L H =8’

o Chas 4 eloctseon um s suermost shell
H hos 1 electswon um LF's oudermos shell

o ﬁe7w'77e_o/ 9 moe eJect o Ho Leconme Sstable

H .Heqw‘}vea’ 1 moste electswon o becorue Slable |
o atow mfua:%/f//wa/ze il's 2 efechson with g Haten Ho
o CHy meléde.

fif H |
i ‘\_ |
| >
._i N\ *"—/-// | -
l 1 ® X §< 7 H
| c ,
" N, {’éa Q(cf ()z,pg.fg-?/ .—:-z‘f_ r_f_'l'/
P Q

tH
FM!-.M;'!'I(;'(\L.& C/ (’:’fd

m—— e ——— e —————— R




N e

I

C
/1\
Ho oy, H

( /—Q{’m ,ﬂp 5(} al /f.--'/ﬁ el e )

IONIC BOND

U is defrned asthe Levd whick 13 fonused by the Lo ,
Djmﬁﬂd«fmf%m a4 Jed e
bou.

Eo /\/a(ﬂ)/(d,/"/j@_

Fornation of NaCr(Sediwn Chlosicle
o Elec!s o wpﬁmaﬁw 0Z New i3, Na - 18* 25°2pP%g4! i
Flectseonic guncthion a} CL 43 1, CF - 1322524 3323P
e Sodl;eun ﬁ(%f@w o Jljs outemeor! _shell
Chllosine bas 7 eleckson am il &dwfw
onj/o‘O??d,[@! one €/€ch OMAJZZO?W Na-f Leu (/‘idf%@«u/'/‘/’
- _
.é( QZ‘%A Lhe elecfson Sonate .%A:@cﬂ@w and fosunns

CL- igu ( Chloside arer)
o Peia B fely che NOL*(S/UF,ﬁejJ %
j{;;fm 5@4&%@ 02{ aftrackion avdfo -e/edj?m/w
P’T? Mgﬂ +2e

C I+ ene > C°
Clshgers oy




——h MEe J
Mg - :Y _-——»\H ] e
a\‘kh_’;(f!l‘l d ["QE\ZJ

;-.g..

— Mng

CO OR‘DINATE BOND

of ool sobesamanin ot ﬁ»
WW%%M? #W @/dmsﬁﬂﬁm
- olent. The cfonafea(

" ﬁcwy.u @W&J%@%A}aﬁiﬁof

,ér%%pa}em

o M i3 DLWM@( «éeﬁvé’m :éaw dissimilon afew

) _,@/‘,u O/WP (/g (pjearfﬂrf(c/iﬁrm)
o U is Sowectiona f‘u}ze 7

ot H, 0, VRO NS

- Formanion O NH4 (A MMON/UM)ION
o NHg olonates ifs )ﬁevwfzam of elednen Ao 1 o cmﬂ

zfomm NH Lon

H

1 -
on NH

H
. -
B2NS I’H __f___x, H=N = H
|
H

I+

ni
)



i

 Forparrion O Suenue Dioxioe (S0

o Elechsconic WMWCJ@M Crf 5 Ak

S — (8% 222 2pc 32 sp?
o Eledsoruc quhatyen r}/ CA s
gO‘—> e dar 2 o

o Hene /gujf/%w? donafes £l ,@@ne/w'fz Ho af/jiem aHeny

-~

: =4 . \"3-
O O
(j m/)?r(c'hd‘/c’ Aﬁ»rv‘/;.ga A S0

. FOP{MATTON OF HgQ (Hyp__go/\uum):fow

\ Ho0 olonates ifs Lene %am of clechon Fo H* siom amof

3 Hg OdL
_ Cooafncr afe
Covalert
H* ‘—:‘ Bend
.
." T
,O\: O
P T 4
H H



[t Acip Anp Base |

E /HEORY

ArrHeniue [HEQRY .

Acc@ﬂcf/t (7 :go AW,QM f/wsy

1. The silelancer whic H oms ( Puslens) 4 -
i wope s sy v e

lr EX.' HCf’FHQO——?' ’~1+(OCV',“C1._CQ?/)
HN 03 (ag) —> HTcaq)+ NO3 caq)

CHgCOOH + H, 0 —> Hﬁf“‘i) + CHgCOO™

2. [he Mm@s which MLL&P OH ™ 1ors Am 617“’59“’5
selution are called base
Fx: NaOH+H,0 —s No™ +0H
KOH 4 H,0 —> KT+ oM~
Ca(OH), 4 H,0 — Ca®t+ 20H"

iher exanfle og’_%m are " Li OH, NH,OH, Mg(OH),
AULOR), , efe.

3. The acicls mJMMM cam Lonize Egmﬂ""/
/Sfﬂ{m @C/aéafna/ /g,z/ﬂgm/ A€s.

@ HCA, Hy 804 , KOH, NoOH |



e ————————

The acids amol nga MW clo net iéﬂizc’ J@W €
e called weah acids amd weak bases.

EJ : CHgCOOH, NH40H

47&”’9’1%’&% deamJ_nggAﬁW
@m%%meym. i

CHsC 00H<> f’ﬁ.jt CHaCOO™
NH, OH «—= NHS + 01"

b. Amei P ﬁﬁxﬂe@m Aheosws am acid yeack wih o
base Ho sall and wate ool Lhe seackion 1 called
Newdsialization %;ﬁw.

L]

LoiMitamons | _

o Accordima Aohes L el H? ions am
A@&cﬁww .U%a/j A&QZ %amm*um carnel erﬁ
Moﬂ%emde sathes (] ‘exisks wn Lhe -jlo}ww o= Hydbio-
nuum tem - (H07). | j .
o 14 faili £o qwﬁ/cu'n Lhe acidic amd baric ,/mf/jeﬂ/é@; o; Lhe

r i the solvents 61hes Lhon water. _

o T4 feils Ao exfloim the aciclie fscepodres vf substamces Lk
C0, ,S0, efe mo/j)%wf&w/mh@@f Dj &LMMK&M NHsy ,
(00 ehe which olo net confain 11+ ey OMH o7,

o { ails ;ﬁu e;c}Jou’m _;6/1@ ﬂ&(fﬁcu@‘zaﬁ% reackion o Ahe ab-

SN ﬁj water Like .
' N,"fs‘fHC/*—“)NHq('j




E)powcnrr) | owRy. [HEoRY .

4. Acicls are Ahe substances, which cam olenate a ,ﬁ}m fHT)

Hed — HP+ct™
Hp 809 —> M7+ HS0, -
Hy0T —> HT +H,0

H80, — “HT+ 80,

0 Pases ane dhe subslamces, which cam acctfd a ,/mﬁmtﬁ*
J NH3+H———> NHS f
| Cr+H —s HCl

Co& +HT —> f1e0™

| OHA HT = H,0
| L\U%emama@q/jw Joolon, Mymfﬁwdw
//Hawa;(e/nc:/@'n a,ooe/dﬁc&fbm md/szﬂ//rwni jw .
%OW&M; oA 1 a/samﬁczxc/m aulr
?{za/dma’u/zm which aftz(/f—% a-fueton u con-.
ufaﬁ/?’cod&wﬁaw |

Acicl = FHT—+ L le Bare
Wﬁ/’f  — CW/;ZUZZ/J .
Eit Hed< H‘HCJ"‘

§ Acud wﬁ”‘]aﬁ base L _ \

i Mw el will harea weak comjugate bare amd:
V%WS%W x i W/)mmﬁm sweck. o

Jd vice



|

el —> JantLds
kfé fﬂa’m;/‘fﬂf{ mm[ (%94 {(u/fm/r /)r L€

Hy S04 —> HT+ HS0,

Glson g /}(!(/ weak cox U ugole -,{;f—f,fr
7

'/}N”?y /Wf’ HF(’/ C{i//f:/tfq/(' s r/
e L e
O L1y oare . ’W-P/mé Co 7/x G fe .acvel
&
Nore: AU Aspherivy acidh aﬁe’ [3wonited/ - /. /e

CHel, HNOs, H2804 , Ha P04, Cly coo M, M efe),
ver Ahe sevense U %&/i@m

]_IMJIATIO_NS

Zﬁ :ﬁoewam%m notlusce o%iﬂp/a&/am(f%
M SJOQJCOQJSQQ/@FQ e fe Wﬁmﬁmwcﬁ&ﬂafe’

vffw&io V% au/nJUm Dbarie notuse of fhe Wamcez
suehas Na, 0, Ks 0, Co0 ele-avhich wcannef ackeht . H7 ion
E; 4o exploin he seackion bebueen some acicls

MM whuch o n@/ﬁm amethen //m/}v &ﬂl ac/c omd"

Examfile: HCI o+ NaOH — No CA + 14,0

[Ponus Painr

‘AQ_“Q% ‘ C(}N:TUE::A‘TE [BasE
\HF | FT |
| |HBH gl 331
| . hNO - | NOg |
\HCQHBOL \ Cs Hs0s
| Ha 304 - Hso, s
| Ha O s -




[ADasE C onTueaTE Actn

NHB R NH4+
OH~ —— HOH
() 2 Hs(‘)'+

._CO;ﬂ — H C OB-

Lewus Tneory

Amnoﬁ/ﬁsﬂo:ﬂﬂw Jy

- 4. The substomie which cam achel a ﬁamafe/edwu

}

cealled acicl
Ex: AU coations 7h Ca®? M(j” 443, Nat, BT A
M@Jeada./%awmﬁmuwkﬁwcf% Ol ofe.

Melecule: cbeny with wacard et bitels €(7
BFs, AlCs , FeCls, FeBys

i 2. W/SLWW %Mmoﬁeﬂafe a e Di{dedmu
 walled hase

Ex /wcwwm ei Ci- OH F Bx», €05~ NOs efe

NHs, PHs, PCls, H20 df o

E 3. Aoc,ojq :ﬂo%:ﬁﬂ]&o amMﬂW/jiMaéwﬂé;ﬂo

co- owaﬁm@u‘e 0}7 dobive bend.

T o j‘
i =0y | ‘ b
H — NX =t IH# N — H \ oy NH4
l | | |
H | Il! '~
' |
L _

Aparnonm Len



H+ -+ O———H RS | xi -—-O-——HJ

= 4
' -fbo{}-t.om Wm Lo

Note © Al Biionted - L@Wejg/ bares are [ ewvis bares 'WALZQ
Ahe severse i net aﬂwa;u e .

LlMl.’[&jj_O_EL_._ ' w&:go % ej , Jﬁ’%&m{
o lhe ‘ K/JCW” | aLive ststem ' _
aclcﬁswwm_ .‘e 1/ ﬂ_ M_. gﬂi/#aj
c ﬂM o exﬁ/cu'm sceackion belueen <one acds a/u):;f_ﬁ,w
where 110 co-srlimote _bend 13 zégwef/. ny) | o
: ) o acicli nature assvel/ no-
o U cpuln] exflein e ol i MW‘M o

Hens .
o [ Jails Ao exploim Lhe braric natne vf well bnovn bates
,éﬁej/\/fgﬁ Kog/é@. which wannel o - electsons.

e | in' €x ) acbc/- zeQ/}fed/f/ﬁiﬁ??S,dA}W'H*

Lon

_ Neutravzation O Acips Awp Bases: |
AuWL?UJy D%/AMJL@MLA Theosu 4 W W%%

. m 4/? | . ‘.;t - ..

_ 7??26” :WZ /frgfn WZCZ(% /7@ o% 9'77 AL el

Newlalizabion steaction orfﬁ‘%zp% Aake Sflaces a4 pisﬂwn




Ad@a{/.ﬂ{ec{fﬁﬂl | j)cwe:[o s a SUN-
%L[F MW%/SCLZ/ ,ﬁs %Ww{j df? #a&w”

7 and i3 neubsal
Exa/m/y,(e HCl+ Na 0OH — NaCl+ H,0

 Neudnalizedion bclween a . M%Am/awmﬁ‘ﬂ%m
Ax&fwng/ acid seacls with a w-eak base Ao a ad-
i Sall M agmgmwﬂw%wa P <7 amcfﬂw

LEm A3 aa/cféz
Emm/lze Helr+ NHA,OH arrr NfL,CJ + Hs0

N. u&g!@méaﬂ Lbetueen.a_bleak Acid amda S%M@M_ |

- Aaweak acied seacts with a wsw?,kau;&%%ma
Loasic <all. ﬂs%mww a P>% and i
alkaline

Exanple’ CHyCO0H + NaOH —> CHyC00Na + Ho0

Newdsializalion Lefueen .a Leak Acicl and a 1Jeak Prase.

AMWWWAMM%%WM
:{émza&/saﬂ Jé&,aguew ,gewzm,ﬂw,a P >4M,O(2.u
./Cbé ne

Example: CHsCOOH + NH,, OH —> CHs COONH, + o




B

OALTS

Salls are reganded as ionic "C’&MW %Maff
: LOINEL
wacid.

,ﬁ_
a has WM%’LM{WM

| Oh |
Salls are ienic x@ﬂ%&u/n&s ts which freduce calion
olhor' Ahon H* amcl.ancen gnther ﬂam//lﬁ’/"/_m ag weo
ws sotulion .

O _
Salls ane A | w ' : e e el -
Bl e s ffmed % '

cacid an
;/’ Salis «myﬁe Wecf,&'n/o %%{lpwﬂ?_

B

Newnal Salls : " The <all eblaine oo wce
MWM&M@W[ wﬁé)«%m
- af sall .V These e Wa/%j Shes

salls ane nol ec um O g BiLs soulion

Ex: Aeds - Nevwinal saldy '
Het NaCl, KCL, CaCls , Mg Cls, ot |
HNOs /\/a/\/Og, kNOs, Cal O0s), , M (N05)2 ele
/7’2804 | A/a2804 4 K2804 ,(a SCq, %04 ele
[H3P04 %as mﬁf, Ks Fl4 Cas (PO s, Ngs (PO

=



_anen -
Accidic Salls: |
Y/ &éfcu/ned’ Lhe Mﬂe/zéaemam/ %’

neplaceatle s etat i

Lifres
Lantain @ne or wosne heﬁfaoaaéée%
Ex-.' AUKZ& AQ/O&O
Ho S04 NeaHS04 , KHSO0 efe
HsPO4 _ Nal1. P04, KHs P04 , Na:aHP04
K> HPO4 ele. |

Also, ﬂw ane Lhe salls eblained M}m@mﬁm
M% Jacics .and weak,
F&?fz e)ia/m/i/ N/'L;C! NH4 NOs, ( NH«a)zSOm €£(

oo dhe salls ebdained by Fhe imcondhlele neu
Mzaﬁen % ,adc@r M/&wﬂ % one
@ mosre=  OH
5mﬁ1e Ca OH)CJ’ Mi(ow cl, zn(owu Alor), ¢l o

}oeac&mfz ﬁefwem szaﬁ\vacwfé a/na/ J{&%
EX CHs COONa , CHsC00K , Na.COs K> C0s,

(Dﬁaﬁe S(u%f_ ‘ | A\
“These ane Lhe MMM-@{M‘&MWW
%Wﬁwmw&,%mgmmﬂmﬂ
7%4%&'% iw
W{Jaem’wm‘mﬁ% losolbed im




- Ex: Mehn's Sall [FeS0q (NHa): S04, 61 0]
L cannalide (KO, Ni Chy , 6H:0), et

(MM;%LK&(S&@S-’-

mew%m&/wc/aﬂ ax/o&ﬁzm &é/w'—»
which Nese Zhein W T aguesws solitions. Such
salts G&M{ZM/FM all conslituerd Lorns un

Ex: Ks[Fe CCNeT, [Cu(NHs)s ]S04, ele.

These ane Lhe <alts WW eber smose than
%mfm Y] Wm;ﬁﬂw ore amien um Cgeots solu-
Ex.-' Bleachin Ca (OCL)CL,
O e atphede Nk, o

Caloc)or— Cat + 0C1™+ ™
K By s D K™+ Sl







r———*

e TURE NOTSS
onN

ENGE - CHEMISTRY

£ ACULTY'S NamME D KUNI MATH|
LR, LECTURER

CEmES TER® IsT & =P




CuppTER® &

Avomic STRUCTURE

__JA@JM//LSAJI

YL Nudeus (/ﬁwzm + Neuon)
\ N\
| 4 -
| ' /W" « x€
¥ H
l a?ﬁoe’(w 7/ \
’€<op1;&({m € o '_xe
e




S = |

K = Shell = @mt = X = 3x1=32
) = Bhell = Rme = X2 =2x%y=¢

M_ /) L o?emL TRAX(8) = xT= /8.
N — Shell =t =ax(e)/ = 2x18=39

[ ibhin CLi) R
to Ay \ 253 e i’
U<3\ﬁwf9n, T *\ e
. 3 electhon __ e"\@eﬁh o
-Lz' \
Shell | Sk Shell T BT s e W
'3 S, P RN
I A AN Al e A :
Nl pd A [ pRRER
AN L[ (][]




e et Ynee s atoc i
chens , fretows aucl nedlions
e - (+1:6%16°C)
o May %! b C‘?-//'X/O*?”/\j)
o M was discevered &M”%ZW[ "
o M camnies a undt fidaile .c/-aﬁﬁllﬁ‘é'w”)
o Mass f foélen s [-0077€ U
Neiton ' "
e L s Aicoverecd by Jomes Chadunik
o Newons ane newchal farlecles.

| Tt 8T [ 124 L. O086E5 amu.
| ‘Ma&{ﬂjm/“ /.ET X0 (ﬂM




F

. ?Q —_—
WWM Thewsen aten hesilive
| of- electrons Lutn y /(;'d/ruﬂfigd ” S he
_ _

. /z}\ff][e
‘ﬂ . I .
ﬂle {gm ' ‘

® /HE 4/1/149—0{5/ n'< ﬁh{mﬂfﬁm@% W
W{ CBU.M'
W/A/7 e;c/ze),u/;/w:ij Od/ZMCd uf%enéo:\é‘




OBSERVF)'HONS‘ |

il o] he alfhn fuhides sl gl S0
%WWW deflectd ot soue avigles

2% i /
.7:; are ,MWW ({-jm 10,070) wee




Wﬁa o W@ @ﬁem Madel

.ﬂn@ﬁmwmfgfwwﬁﬂﬂﬁf

(1) Newclews
(i) Extna WMW

-NWM&M 'j%
W Situated (e O alteu
- W%WWWW




' _____%@a%w WMW e

| .ﬂnaﬁ@mc&m W
| .EM%WMW%WMWM%XM
 coewlas @ity withoud

‘Qucﬂ &f‘z/xf&a&e cdﬂe// /2,34@2%54&422!@%5&5{%

cz/sKL//VNefcﬁv




assetiated with an MMMW}?
 Eu=-312/n K] /msle for H-low




The dsbsihudion of elechom in differend #FLAY
i o
i amn Wﬁw,ﬁv It .

W hese 1= WDZ%W

Fos ZS{M,%:/,WM Dj e[edZMJ:cQWL: Ax(1)=2

For L2 shell, n=2, Tunhots of W-:Jﬂf:{%&fig :

£ BMM,%:&WDZ{
FM Z;#‘M)IM: 4, W{/pwéf/’




@,&ejw(a cwe@a /mmd ma@ma/jc&w,ﬁ)
Xhe mars Of Takew as 12 (%) - ‘
‘ﬁWWWﬂfww,@mmwaA

Shons heow fma%:fcmg;é%f tmass 0f That adlen 4 Hea-
vieh Lhav Y2 Wﬁfﬂfcm/ﬁh atene (Pc) s

1 amu.

MWM&WW#MWW |
o s 4 19 82 14 . Thot 1means
%mga(oj y /é.fm/m}mumﬂcm l/rt -
mass of an atem?of carhon (C). Al

o The sum 0f rwmncbes WWW@%W
%&M ond o Bhe wucleus SE{CW af’&m,uﬁm

'm%

'gxw“v‘/d’é’ ij/s ézﬁhm @Moféfmwﬁcew
Lsetopes

o cﬁ? ep/axﬂeaf@m %Weﬁ%«m
Lmziw?f{dmémafhwc wumbr by Dj %Map“dgj
m

gmw/d‘—’ ) RS A s\



¥ L
7 <ebas

o L sehars ase offincd s The atons o Liffereut elements -
W%M Shat bat Lifferend aleuuc 1w-
wnbes | ‘

2 y Lo
?Q”QAAA/K/A? ,'Igﬁ‘,‘z 4 zoCa

o Taotones one defied ashe atous of Lifferesct eleworct
%Me%ﬁ@&fﬂe«ﬁ&mﬁ SRR
nge . 3267676 3_3/45 1. ' '

1]

2425

3d
Thus enersy prder of aheve sl sub-shells will be 1s<2 p<3d

% F

|



S S .
\ " M ”
W

1"

.
i

= Y
5
n=6
4
8

>
"

Nbﬁafw N 1522922 P?
057%/3« 0'1s° 25'22_#'

1s

1L

4s

0e .OR 2R IR

(] [T

2¢ 2R2B op

1

] @]

T e 2 2 AT —

[

| ) X



A-N- ELEMENT _M.N. Eusc_momc CONFIG\uRATIDH

L figchogen (1) 1 s
2 Z’ZKC&L«W (He) g 1g°
3 L ithoum CLi) 7 1g* Jgt
Y | Boifium (Be) |9 18t 2¢
5 | Bueu CB) 11ilads? 288 e
Carken (C) 12 .18 28 28
9q2 9g* 2P
Ozﬁw CO) el dge St 28
9 |t lonfe G AR | ds It SR
0. Meey CN&) 22074t I Tpb
:’2 5&M Cr\éa)J 23 | st 2gt 2p¢ 3!
nomestum (Ma) 24 gt 2¢* 2p¢ 3¢
13 ﬁm/m 79 27 - 1g 22 2p¢ 3¢ 3P
A ils _ jSL 26’1'2PG 5SL 3pl
1ot 992 2p% 88 8P
gt 29t 2pt 3% 8p"
1t 952 2p° 3¢ 35
15t 9g 2 p* 35t 3P
1at 92 Dpe 33* Bpt Ys'
yo st 2st 2p¢ 3s* 8P kst
o (3) HE Qs 252 205 3¢t Bpf ' Bd
29 | T (T e | s S O0f Ac- SpF kg
23 VM&&&W'(V) » 5.+ gt 2% 9p¢ 352 3P gt 3J*
24 O feemiundCh) 52 1st 25> 2p° 3s* 8P Yt 345
26 | Massgamese(t) 85 | 1s- 2 2p5 33 3p¢ IS s
26 IM (Fe) 56 st 9 97° 3 8P L2 g6y
2| € CCo) 59 st 25 2p¢ 35t 3¢ s 8d*
28 Nk (NS [ STR at pad 204 39¢ Sgf Lg? 88
29 Cofher (Cu) 63 st 2st 2p¢ 3t 3p¢ 4s' 8d®
30| 7 duc (Zn) | S5 | 1s-2¢ 2p° 3z Gpt 45t &IV

Z
o
k.
~
Z




