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Unit 1 Chewical Suhsfances:
~—Nature & Behakurf—é

Cr 2.
——hcids, Bases & Salts:

=P IntroduCtion t0 AcidS s Bases and Saltf cClassification
of moattey

On the bolic of

a Comgogft[m - elements , compound$ and mixtu 7es
b) Ctate - Solid¢ 4 liquidt and goles |
Solubility - guspensions 5 collotde and Solutions -

Types of mixtures - homogeneous and heterd geneowd
Types of compoundt - covalent oand ionic

= what is an Acid and a Base?

% Tonisable and non-lonicable Compoundg

An IoniSable com J)Ou nd when dsolved in watey or in itS molten
State , dicsociates into ions  admost entizely

EK" NoC{ , HC s KOH E'(:(,-

A won - ionisable compound does Mot dissociate into ione when
dissolved in water ov in its molten State-

Ex-glucose , acetone etc

= Rurhenius theory of acids and bases

Avibenius acid - when dissolved in water 5 dissociates to give HTlag)

07 Ha0v ion:
Rveheniud bace - Wwhen “discolved in water , dissociates to give
OH™ (ON
| Bagses
* Sedium hydyo-
Xide (No.OH)
*Sulphuic acid * Potassium
(H250y) hydvoxide (KOH)
® N|t-nc aud » CQ[Clum

(HNO23) hgd'JDKidB



=P Bryonsted Lowd y theory

p Baonsted acid ic & HT(ag) ion donor
p Bronsted base ¢ a H'(ag) ion acLeptos -

Example - HCL(ag) + NHs(ag) — NHy' (ag)+ co (ag)
A0l - BPaonsted acid “L - conjugate acid
UHs - Baoncted base  NH,/ -Conjugate acid

Physical test to ldenthfg an acld oy base -

1 Taste - An actd tastes Sour whereas & base tostes bitter - 3he
methad of taste i€ not advised as an acid oy a base Could be
contaminated 07 corsosive:

2. Ex{ect on Indicatys by acids and bages

* An Indicator ic a Chemical substance which shows a change in its
pnysical properties ; manly colous or odouy when baought in Contact
with acid ov o bage -

o Below wmentioned are wommonly used indicators and the different
Colours they exhibit

Q) Litmus
In neutzal Solution - Puyrpe
In oc{dic Solution - e
Ln baSic Solution - blue
o Litmus is al¢o awallable ot CUyips of papey in two vaziants - yed
utmus and blue litmus- |
o An acid turng a moist blue Llitmus paper to ved
o AN bate turnt a wmoict xned Litmus papey 10 blue -

b) Methyl orange

In neutwal solution - Orange
1n acidi¢ Solution - wed
In bosic Selution - yellow

() Phenolphthalein
In neutzal Solution - colouwlecs
In oacidi( Solution - semains Colouslels
In basic Solution - pinK

=P Acid - Acide are thote Substance which dissociates (ow ionise) on
dissolving in water to produce hydrogen ions LHt(a9)cons]

X Physical Properties
o Rcidic Substances exthibit characteristics of acidity or dryness:
o Staong acids behave as Stzong elecErolytes in golution > meaning they
dissociate completely into ionS, facilitating the conduction of electricity




o Weak acidS, in contrast ; ack as weak electrolytes , partially distpciat
into ions and thus exhibiting Lest conductivity compared to Styong acids.

X Chemical Properties

Dwhen acids xead with metals, hydzogen gas is evofved:
- Geneval tguation Acd t Metal — Metallic calt t Hydzogen gac
sEXamples of Such Reactiong include:

-Hydrochloric acid (HCL) seacting with zinc (2n) foams zinc chlowide
(Zncdy) and hydrogen gag (H,)

- Acetic acid (CH3CO0H) seacting with zinct (2n) preduces zinc
acetate (CHX00,zn) and hydiogen gas (H,)

- Nitric octid CHN03) sieacting  with  Zzinc (zn) nesults in the
formation of zinC nitzate” (2n(N0s)2) and hydsogen gas (H,)

2when acid neact with metal carbonates (and metal hydzogen
carbonates) , carbon didxide gas i< produced olong with the
formation of ¢alt¢ and water -

o (eneral Egpation
Metal carbonate + Acid — Salt 1 carbon dioxide + watey
Metal hydiogen cazbonate + Acid — Salt + Carbon dioxide +water

sExarples of Such Reactiong include:

-Sodium carbonate (Na,C03) seacting with hydaochlozic acid (HCY)
yield codium chloytde (Nacl), wates CH,0) aﬂcﬁ caybon dioxide
gas ( CO,) .

-Sodium hydrogen carbonate (NaHCO3) seacting with hydzochloaic
ocid CHCL) produces Sodium Chloyide (NacCl), wate Cﬂzg) and
caybon dioxide gas((0;) .

CalOH), (ag) T COLC%) —— (Ca.CD3(S) + H,0(1)

Lime watey white precipitate




™istle funnel T

ctand —
\ Delivery tuke
| A\ Test tube

COTK

(}:E]:I '-———I ! \
Carbon dwox( de 9as - Test
Dilute hydwsochloric acid | tubé Calc(um hydroxide Solution

.
: -

By Sodun

carbona®®

Pasging Carbon-dioxide gas thzough
Calcium hydroxide Spolytion

»Acid xeact with Bose form galt and water

Acid Base <alt watey
Na.OH (ag) + HCL(agq) — Nall(ag)t H,0 (1)

W When Mebal oxide seact with acids
Jhey form galts and water. Metal oxideS are commonly wefexyed
to as bosic oxides because they tend to produce basit ¢olutions
when diseolved tn water -

Metal Oxide + Acid — Salt and wateyr
Cu0 t2HCL— CuCl, T Hy O

Jhe solution turns blue - 9reen

=P Base - Bases ave Substoncec that s when dissolved in water,
onize to yield hydroxide ions (OH(ag)) - Jh(c;y dissociate
to selease OH™ ions In agueous Solutions, making defines bages,
distinguishing them from Qcids and other substances in Solution:

X Physical Properties
- Bases are Bitter 10 taste
- It tuan med Litmul paper into blue
- Jhey aze good onductor of electeicity-

X Chemical Properties

1y Base seact with Some wetal to form hydrogen 9a s
Pase metal Salt + H,(9)

LNaOH(ag) + 2n(S) — Na o Zn0y(S) t Ha(2)




> Non-wmetallic oxide xeact with base > form Calt and water:
Non- wetallic oxide + Base Salt watey

L0, (9) Tt Ca(0H), (aq) — Cal03(S) 1+ H20
[Non-metallic oxide awre acidic in nature]

5 Saponitication - Bases seact with tats oy oil$ to produce Soap
and 9lyce 7ol - Ihis process is Known as Saponitication

W Precipitation - Bases can form nsoluble hydroxides with gome
metad 1ong , mesulting in precipitation seéactions

=P Acid - Base Reactions - when an acid seacts with a base ; a,
neutaalization seaction occurs, Leadirg
to the pyoduction of salt and water ag the end products - Jhrs
troditional method xepyesents an acid - base neutralization
seaction as a seaction ac a double —eplacement neaction

2 Reactions of Acide and Bases with metals
when xeackting with metals 5 acids typically produce calt and
hydyogen 9as 5 while bases genexadly do not xeact with wetals
and. thus do not produce hydrogen™ @as

Acid + Active Metal — Salt + Hydrsogen +Heart

2HCLt Mg — MgClz t+ Hy (f)
EKamp)e :
o  Hydvochlo¥ic . Magnesium — Magnesium ¢ Hydrooen
ocid 5 T Chlo7zide EEQ

Base + Metal — Salt tHydvogen t Heat
2NaOH t Zn — Na12n02 + Hao (M)
o  Sodium hydvoxide t Zinc — Sodium zincate + Hydzogen

Moz€over , oo more seactive wmetal displaces a Lesg smealtive
metal fyom (it bage

INo + Mg(OH),— 2INaOH tMg

* Sodium + MagnesSium — Sodium  + Magnegium
hudroxide hydzoxide

% Interaction of AcidS with metal Cazbonatel and Bicagbonates :
when oaclds weact with metad carbonates Or bicazbonates , the
nesultant weaction produces Cavbon dioxide wetal Solts and



water - Fos ingtance , the seaction between hydtochloric acid

and Sodium carbonate yields Sodium chlovide™y cavbon dioxide

and. wates - Lt’s noteworthy that if the seleased arbon dioxid

IS passed thyough Lime wates™, it causes the Lime watey to turn
mMi{Ky

| Metal carbonate CO¥bon
Acid + 0¥ — Solt t+ water + dioxide

Bicarbonate

Example:  2HCL + Cal03— (aCl, t+H,0 t €O,
N80y + Mg(HCOs)2 — MgSO0y + 2H,0 +2C0;

Effesvescence indicates the selease ot (0, gas -
% fcid - Base Reactions

o Reaction of Metal Oxides and Hydwoxides with Acids * Metal oxides
oY hgdvoxides eXhibit basic psoperties: fcid tBase — Salt + watey t+ Heat

Example H280y + Mg0 — Mg L0yt H20
24CL + Mg (0H), — MgCLa t2H,0

e Reaction of Non-metal Oxides with bases : NOn- metal oxides
ave acidic - Base + Nonmetal oOxides — Salt + water + Heat

Example - ANoOH + (0, — Ma1w5 + H,0

e Reaction of Acids and Basces ' A common example involves
hydsochlozic actd and Sodium hydsoxide , poth Styong cubstances,
ylelding Lalt and watey

+ NaOH — Nacl(salt) t Hy0 (wates)
(Styorg ACd)  (Styong Base)

Example )

=» Water - Acide and Bases in Agueous ¢olutions upon addition to
~ wates , aclds and baseS onize into their constituent ionS
facilitating the Conduction of electricity

& Difference Between a Base and an Altals -

* Bage

-Base engage in neutvalization weactione with acids

- lhey consist of wetal oxides , metal) hydsoxides , wetal caxbonatec
and metald bicarzbonates -

-Jhe wajority Of bases arxe incoluble in watér

o Alal;

- AlKali nefexs to an agueous Solution of abase , primavily metallic
hydroxides - e ———



-Tt dissolves in water and dissociates +0 producte OH iong . whi e
oll alKalic ave bages , ave alkKalig -

=P Hydronium 1on - Ihe formation of hyd¥0nium ion occuss when a
hydwgen (on acceptt o Lore paly of electrong
tyom the oxygen atom of watesr molecule » wesulbing in the  ectablichme
of a coovdinate Covalent ond -

Hydvonium (on
Hsof

= Dilution - Dilution involves decz’easinf? the contentration of a Colutic
by incorporating additional Solvent » typically wates -
Ihis process T motably exotheamic - when diluting acid, 1t¢ impexative
to add the acid to watey and not vice versa

= Strong Acid oy Bage

Styong Acid 0¥ Base in the case of a Strong acid 07 base s eveyy
moleCule tyom a given Guantity distociateS entively in water to
yield theiv yespective ions, H'(ag) tod acidc and OH-(%q/) tor baces:



weak Acid oy Base © Conversely , a weaK acid og base indicates

that only a ¢male traction ot the molecylec fxom o gpecific amt
distociate in water to 9genevate theiy respective lone, Ht(ag) for
bages -

Dilute acid: Containg Jless mumbey of HY(ag) iong per unit volume -

Concentrabed acid Coptams moze number of HT(ag) ions per unit
volume -

A univercal indicator : Covess the PH SL)ectmm from 0to 1Y, indicating
the acidity oy alkalinity level of a colution .
A Solution™ achieves neutrality at o pH of +

=»DH - PH i calculated uSIng the formula. PH = -L0910 [HY] 1 puze
water , where [Hg eguals Lod7] , both concentrations arve 10™ 7
mol/L - Inevefore , the PH ot pure wates is ¥ - Ine pH Scale extends
fsom Oto 1v . bolutions with a pH Jest +than 7 awve addiC 4 while
thote with a pH greates than T are bagle -

% Importance of PH in Evesyday Life

fve plants and animale pH Sensitive 2 Our body works with in the

PH stange 6F T-0to 7.8 when pH of wainwates is Less than 56,
16 (8 caqwd Acid rain - when  ACid wain flows ntd the wivers, it
lowers the pH of theriver water - Ine susvival of aquatic Life
(N Such yiverS heomee ditfcult

0 ¢ Acid Natuse lncveaging Neul:wﬁf Bosie, Notwure LﬂCF&OLQiﬂf’j iy
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Intveate in HY ion concentyation €e—— —— DeCwease in H" jon conwentration
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astyic Leon Juice Puve watet MK of | Sodium hydgoxide
Juice (aout 2L2) blood Mafineg\a Solution
(T4 (10) (about 1Y)

“ what is the PH of the coil n your backyard ?

ants seguize oo Specific pH wange fos theid thealthy growth - To
g'mdt out the pH xequiyed tor the healthy g'mwm ot a plant
you can Collect the goil fvom various plates and check the
O in the wmannes deceribed below in 212 - AlD, You Can note



down which (Fla < aye growing In the vegion tyom which you
have colected the coid-

= PH in our digestive Syctem

It taccinating” how ou? “Stomach naturally genergtes had*zrochlorf
acid , aiding in the digection process without damading its lining-
However » during episodes of Indigection , excessive ~acid producfio
can lead to diccomfort oand irrivation - To alleviat this dis comtort
individuals eften t0 antacids , which ave bases capable of
neatzalizing the suzplus acid - One Such Memedy, Likedy mentioned
earlies in thig chapte? , is Magnecium hydiyoxide , commionly Fowr)
Al Milk of Magnedia , which Seyve¢ as a” gentle base treguently
utilized toy thiS puspose

2PH change ag the Caute of tooth decay
Tooth decay Wnitiatel when then the wouth pH dyopS below
5-9 tooth enamel 5 composed maindy Of calcium hydsoxyapatite
& exceptionally vesilient but wory3odoes ot pH Léveds “under 55
mouth ~bactexia generate acids by breaking down cugars and
leftoves food particles , o ntaribt,{.ting7 to decay- Regula® ~mouth
(.leaning aftey meals 5 ideally wifh basic toothpaste , can
neutralize excest acids , thus thwarting tooth decay

=pSelt defence by animals and plants thyough Chemical warfow

Animale and plants employ chemical wazfaze for Self -defence-
when Ctung by a bee 5 theé acid Left behind indutes pain and
wribation ™ APPlying o mild base Such at baking goda to the
affected avea pwovides relief - Similazly o the Stinging hairg of
nettle Lleaves methanoic acid , 7esulting In o buzning Sensation

/A NOTE

Acid Notural Acid
Source Cource
Lactic Acid

Citric Acid
Methano(C Acid

Souzr milK Ccurd)

Vinegay Acetic acid
Citric acld Lemon
Tamazind| Tastaric acid| Ant Sting

Netgle Stine

Methanoic Acid

Tomato | 0xalic acid
=P Salts

% Salts - A Calt 1S O combination of an anion of an acid and @
otion of a bage
Examp\es - RCY y NauNO3y Caqu etc.




Salts are usually pre pared by neutwalization seottion of an
aad and o bose

% Common Salt - Sodium chlovide (NaCL) ic weferved £0 aS common
Salt becaute £'s uted all ovey the world fovr
Cool-<ir\3

= Fam [3 of Salts - Salts ’havi‘ng the Same catidn 0¥ aNion beﬁong t0
the Came fami Y
Examples - NaCl , KCL, Licd

& pH of Salks

o+ k calt ot a ¢tyong acid and. o Stsong base will e neutal in
Natuze - DF -

A salt of o weak acid and a Styong bage will ke basic in natuse

* A galt of a Styong acid and a weak base will be acidic in
Nature -

Jhe PH Oof a calt of & weak acid and @ weak bage ¢ detesmined
by conducting pH test -

= Codium Hydzoxide - when an electric cumsent s pated
| thyough caline wates knowh ‘ac baine,
L undezgoes o process whezen sodium hydroxide 1< Tormed -Inig
process ¢ yeresred o ag the (hlov-alkali "pyocess because it
glelde both chlozine and alkali, cpecifically Sodium hydsoxide.

Jhe chemical Egquation xepsesenting this procest 1S
2NaCl(ag )+ 2H,0 (L) — 2NadH (ag) +CL.(9)+H,(9)

At one electrode, Known as anode , chlorine 9as is Teleased
while at the othes electyode > the cathode > hydrogen gag IS
pzoduced - In proxim \i:j to the cathode s oo Solution of Sod(ur
hydyoxide is obtained




8

cl, Anode @‘ C cathode  H.,

Cwatf ¥ tyeatment K | |
Swimming pool PVC , I (Fuels, MAzgazine s ammoniq
disinfectants , C€Cs,. I . | fOF \CCB'I‘:IIISG'JS)

Pesticides)

Brine containinj

Brine — >’ Beine ¢
OH . Not (De-gweasing metalss
, H soaps and Deterogents,
Papes ‘maKing ,
Membgane AUt|'€fCl'ao. inPS)

Chlo? - AlKall process
=) Bleaching Powder
chemical Formulg - Ca(0oCLl) CL or CaOCl,
Prepazation - Ca.(or), (aa) + CLy(g) — Co.0CL(Ag) + Hy0(L)

On Interaction with watey - BLeachin? DO Wwd e nelease Chlorine
which i¢ Fesponsible 1oz bleaching actlon

= 30, Ring Soda.

Chemical mame - Sodium hydsogen cavbonate
Chemical tormula - NaHCO3

Preparation (Solvay procesy) -
a) Limestone ¢ ﬁeatg& - CaC0y »* Cal t CO, | | |
b) C0o is pacted thiaough Q. conentrated colution of Sedium chloride
and ammonia :
NoClCag) + NH3(9) + C0y(g) tHaOU) » NaHCOx(ag) + NHyCL(ag) -
USES ™
o Textile Inducbry o Papey Industry e Dicintectant .

=» Waghing Soda
Chemical mame - Sodium Carbonate decahydrate

Chemical formula - Noy (0o

Preparation * By heating NaHCOy



LNaHC05(8) P Nag 03 (S) 1(0,(g) + Ha0 (%)
No.p (03(8) + 10H,0(4) — Na, (03 - 10H,0(9)

USES !

e In glass , Soap and papey industries N o

b Qs Soop and b Y
o Sof tem'og Of wates \ water droplets

(opper Sulphate
=P Crystals of Calts

cystals
Cevtain salts form coystall by combini
with o detinite proportion of “wates
Jhe watés that tom binel with the Salt
& Called wates of cwystallication:

=bDlastes of pawis Kemoving water of
CrysStallisation

Buane?y

Oypsum, C0LS0y - 2H20 () on heating ab

100" C (3#2K) gives Ca S0y - 1 H,0 and, 3 H,0
2 )

Co$0y - L H,0 is plaster of pavis

CCLSOq _J_i_ H')_O Mmeant two Po"o'mula Umffﬁ O{l CQQOq Shae ONne

molecule of water
USES: Cact tow healing tracty res -



