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D-{}- ELECTROCHEMICAL SERIES : p:E% n' FACTOR OF KMnO, IN DIFFERENT MEDIUMS
Lia Az Ni Hg : B (Basic) A (Acidic) N (Neutral)
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cam Fam S Cl e Groups Radicals
Na :“"E Ldep I snza Au # s i it
Mg mirt Cowtg Ay 3T : gy i
J\&, M F## L A’ I[ﬁ:d Ph?
&-E% AMPHOTERIC OXIDES . (oret @ wa)
A Hg'? Ph? Cu?  Cd* Bt
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HCO L, CO0% CHOOO . NO,, 85,0,7 §0,° 87 v Mn' Co'? Zn™t Nit
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[SPECIAL GROUP : : l [ 1
ASO. ! S0, Mn, ) ; 5
3 . ol Eris Sulphides of [LA is not soluble in yellow ammonium sulphide (YA S ywhere
ASO, PO, &'y Vind as sulphides of 11 B is soluble in Y.A.S.
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BASES STRONGER THAN OH- ION
H Hydride H
O Oxide 0
0, ¢  Peroxide Pe
D.‘ Super Omide S0
N Nitride MNews
P2 Phosphide Paper
As Y Aresnide Aaj
Sk Stebenide Sub
Bi’ Bismuthide Bikega
NH=  Imide India &
NH, Amide America mein
p-%: TO REMEMBER
May[Ag(5,0,),
. S . complex.
Na,[Cu,(S,0,)]
4 6 5 complex
N [Bi(S, 0 ), |
31 3 complex
Na, [Agis,00 )]
3 | 2 complex
e T Hll wi
The soluble salts of Pb*" Zn®* Co** Mg™ . When they reacts with sodium
carbonante solution they forms basic metal carbonates.
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ps}}- EXCEPTIONS OF CHROMYL CHLORIDE TEST
Agt Cu,”~ ‘Hgy™ Sn™  Ro
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p{.} DIFFERENCE BETWEEN [1A & IIB -

dyaat 1t gare weh g o ot
Sulphides of 1A Not Soluble 1B Soluble in vellow

ammionium sulphide

Following metal become passive with nitrie acid

REACTIONS OF METALS WITH HNO,

Fe Co i Cr Al
® 1 S| CITi A - |
Following metal will give NH NO, on reaction with dilute & very dilute nitric
acid
n sn Mg Fe Mn
W o it L it
Following metal will give H, on reaction with conc. Nitric acid
Vb Me
el it
D‘E'F ALUM
M=NH, MNa” K Bb” Cy
apfn L] i aiTatt
M = Fe*? AlY Co? G? P M
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| 9% ' Metal Occurence l
Lithium Spodumene
To avond the confusion in name of HgCl.(corrosive subli L'u\ESi:Dh.chidnlitc
Hg,Cly{calomel): ¢ 3yblinate) and (Li, Na. K,
™| _"\ - -1. -F UH
AH(Chemical name) @2 o <21 (Chemical formulaysie L(8i0,),.FOH)
Sodium rock salt, NaCl feld spar Na AlSiO,
[}%:s Magnesium Camnalite
KC1L.MgCl,.6H,0 magnesite MeCO,
Calcium Lime stone CaCO,
Dolomite
st L2 = MgCO, CaCO,
M= NH;” Na* K*Rb* Cs* A=t Gypsum, CaS0, 2H,0
"o 43 AT43 +3 ’TI'H “-3 I . Copper Copper pyrite CuFeS,
M'= FeB Al Co” Ga? Cr*® Mn e
Melachite, CuCO,.Cu(OH),
Aluminium Bauxite ALO,2H,0
D%}. KCN TEST FOR COBALT AND NICKEL cnlicNa,ATF
umino sificates
Zinc Zing blende or spharelite ZnS
Calamine, ZnC0,
i Lead Calena Pb&
sr. Ball for g" H___d &
M. Buller
Tin Cassetarite SnO,
- T RS 7 1w A ntite A 5
BUTLER'S BEARD YELLOW GREEN YELLOW Silver Iﬁsilvﬂ.:zg{:‘i
BUFF BROWN Gold Mative, small amount in mangnese ores
such as those of Cu & Ag
Chromium Chromite
Cry0,.FeO |
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Electrolysis of fused LICVKCI Because of their high reactivity they are
expected under anhydrous condition.

Electrolysis of fused NaCl{or)

MNaClCaCl,

Electrolysis of rusted MgO (or) Carbon reduction is not possible with
MeClL/KC) alkaline carths as & carbide is formed with
Carbon reduction of Mg then.

Electrolysis of fused
CaCl/Cal,

1uis sell reduction i a specially derived

Roasting ef sulphide partially and
converter. H,50, leaching 1s also

reduction
A0, 0+ CuS 600 +50, employed.

A zood source of electricity s nevded

Eleetrolysis of AlLO, dissolved in
i the extraction of Al

molten eryolite (or) in Na, AlF,

Metal may be purified by lraction

Roasting & then reduction with
. distillation.

Roasting of sulphide ore and then
reduction of the oxide. Carbon
rexhuction ol the oxide

Magnetic separated is employed as the

Carbon reduction of the oxide ct :
impurities in this Case are magnetic,

Sodium eyanide leaching of the
sulphide ore & finally replacement
of Ag by Zn

Cyanide leach same as in case of

silver

Si (o) Al reduction of the oxide
{Alumino-thermite process)
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AAROHAN

O >F >Na'>Mg™

.MF the four species are isoelectronic (| 522" 2p"). The number of positive charges
|n_1|1lt.: nucleus decreases in the order 12 Mg = 11 Na=9F = 80, Henge OF in'\:ﬂ'.'m]
I1ml‘=l1 num nugleus -clectrons attraction and max imim electron-clectron repulsion
while Mg®* involves maximum nucheus electrons atraction and minimum c!cut.n.m-
electron repulsion, These factors make the size of anion greater than the
corresponding neutral atom and that of cation lesser than the corresponding atom,

N.‘I_,U_, < Mg < Zn0 <p.03,
Oxides of electropositive elements are alkaline while those of electronesative
clements arc acidic, Alkaline propertv will increase ol electropositive uhahruclcr
of metal and acidic characteristics increase with increase of electronegative
characteristic of nonmetals. Since the electronegativity increases in the order Na
< Mg < Zn. The acidic character of oxide will also increases in the same order,

Na< Al < Mg <Si
Na |522522pb35!
I.':'\.lg E.‘~1:.‘i::|."|'!'_1:i'l
Al 15725%2p"3s%3p!
L 157257 2p"35°3p°

Aluminium will have lower wonization potential than magnesivm as the removal
of one electron leads to the formation of stable completely filled orbital
configuration. So it is loosely held and can be removed more easily than to
remaove electron from filled 3s orbital of magnesium atom,

N, <0< F,<Cl;

Nitrogen contains triple bond, oxygen contains double bond and fuorine and
chlorine contain a single bond each chlorine involves bonding of 3p orbitals

while NMuorine involves 2p orbitals.

Ca?* <l <8* <Ar
the given species are isoelectronic. The size of cation will be the smallest. The

mononegative anion will have smaller size than the dinegative anion. | he size of

the noble gas Arwill be maximunm.

HCIO < HCIO, < HUIO, - HCIO,
These acids are better represented as C1-OH, OCI-OH, O, CI-OH. O, CI1-0H.
The large the number of oxygen atoms attached to chlonine. greater the electron
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pull towards oxygen. Hence, more easy 10 remove hydrogen from the acid.
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Li=Na<K=<=Rb=<Cs
The reactivity increases on descending the group 1.
Cs=Rb=K<Na<Li
The ease of formation of hydrides decreases on descending the group 1.
Cs<Rb<K<Na<Li
The melting (or boiling) point decreases on descending the group,
LiOH = Na(H = KOH < RbOH < CsOH
The basic nature of hydroxides of elements of group | increases on descending
the group.
LiOH = NaOH < KOH < RbOH < CsOH
Thermal stabihity of hydroxides increases on descending the group.
Ll <= Lil3e - Lal
The smaller sized Li® jons polarised the larger anion more predominately giving
larger covalent character.
BeCl, < MgCl, = CaCl, <SrCl, = BaC'l,
BeCO, < CaCO, = MgCO, < BaCO,
On moving down the group, the [attice energics of carbonates do not decreases
much while the degree of hydration of the metal 1ons decreases significantly
leading to increases solubility,

BeF, > MgF, > CaF, > BaF,
Lattice energy variation is more dominating than the variation in hyvdration energy.
Be(OH), = Mz(OH), < Ca(OH), < Ba(OH),

same as 26,

Be(OH), = Mg(OH), = Ca(OH), = Ba(OH),

Ba*' < 5r'<Ca¥ < Mg™ < B

The extent of hydration of on decreases with increases in ionic size.

Be<Mg<Ca<Sr<Ba
The reaction of alkaline earth metals becomes increasingly vigorous with
increasing in atomic number,
Be<Mg<Ca<Sr<Ba

BaS0, < Sr80, < CaS0, <MgSO, <BeSO,,
Hydration of ion plays a dominating role as compared to lattice energy.
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BCL < GaCl, = AICI,
Increases in the electropositivity of eleme g (e
positivity of element increases its ionic character.
BF, < BCl, < BBr,
::‘lﬁ:ics o bond between boron and halogen atoms, there exit additional pit—px
4 LU between the two atoms resulting from back donation of electrons from
uartm.ﬁm I'u:rr;m {back bonding). The tendency to from pr— prbond is maximum
::: E::-',j,.pTr 2pi) back bonding and falls rapidly on passing 10 BC1, (2pr - ipn)
e L‘mmdlf'lg ltl.'lti BBr, ( 2pr-4pr back bonding). The tendency to accept eleciron
pair, therefore, increase from BF w0 BBr
InCl, < GaCl, <AlCI,
with increases in size of elements of group 13, the tendency to-accept electron
pair is decreased.
PhCl, = SnCl, < GeCl,
The stability of element in+1 1 oxidation siate increases on ascending the group
14. This is due toinert pair effect.
GeCl, < SnCl, = PbCl,
The stability of element in +1V oxidation state decrease on aseending the group
14. This is due to inert-pair effect.
Sn<Si<C
The number of hybride orbitals and ease with which these are formed decreases
from carbon to lead.
ShH, < AsH, < PH, - NH,

The decrease in clectronegativ
decrease in tendency to accept proton.

ity and increase in size of element cause the

S, < AsH, < PH, < NH,

H,SbO, < H,AsO, < H,AsO, < HNO,
H,SbO, < H,AsO, < H,ASO, < HNO,
Bi<Sh<As<P<N

NCI, < PCl, < AsCl, < SbCl, < BiCl,
H,Te < H,Se< H,S < H,0
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H.S < H.Se < H,Te< H,Po
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Hi< HBr< HCl < HF

As the size of the halogen atom increases, the strength of HX bond decreases.
Besides this decreasing percent ionic character from HF to Hl makes the bond
less stable,

HI < 1, < 1CH= HIO

The oxidation state of iodine in HI, L, IC1 and HIO, are -1, 0, + | and +7
respectively -

HOCT = HOCTO = HOC IO, < HOCIO,

The stability is explained by the increasing number of electron involved in the
formation of o and © bonds in going from HOC1 1o HOCIO,. In €10, 1on all the
valence orbitals and electrons of chlorine are involved in the formation of bonds.
F,<Cl,<0,<N,

N. involves a triple bond, O, involves a double bond, F, and C1, involvea single
bond each, F, has a lower bond enthalpy than CL,. This 15 due to more repulsion
of nonbonding electrons in F.. Besides this, there is a possibility of multiple
bonding in Cl, involving d orbitals.

Si0, < CO, <N,0, <80,

Increasing electronegativity of an element makes its oxide more acidic.

Mgh <Np' <F <O <N}

NiO < MgO = Sr0 < K0 < Cs,0

increasing electropositive nature of the element makes its oxide more basic.
CCl, = MgCl,= AL = 5l < Pl

In covalent halides, hydrolysis occurs as a result of co-ordination of a water
molecule to the less electronegative element. CCL, does not undergo hydrolysis
as carbon cannat expand its octel to accommaodate water miolecules.

$<Cl<N<O<F
The negative charge on X in HX increase with increasing electronegativity of X,
This makes the hydrogen bonding more strong.
Cs" “Rb <K <Na'<Li

The ions in solution are present as hydrated ions. The smaller the size of the 1on,
the greater the extent of hydration. So the size of hydrated ions becomes larger
for smaller sized ion and vice verca.
Li*<Na'<K <Rb'<Cs’ )
Li' ion being heavily hydrated has the lowest mobility and Cs™ ion being less
hydrated has the highest mobility.
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H.O=H.5< H,5¢<H,Te

[.ar:g-: ‘hjl' size of X (=0, S, Se, Te) weaker its bonds with hydrogen and more
easily H' gets lost in aqueous solution,

H,TeO, < H,Se0, <H,S0,

l:}c::'rmsing size and increasing electronegativity from Te oS with draws clectrons
from O — H bond towards itself, thus, facilitating the release of proton.

H,80, < H,8e¢0, < H,TeO,

H,TeO, < H.8e0,< H,S0,

H,TeO, < H,Se0,< H,S0,

Cl=F=Br>1

HF < HCl <= HBr < HI

1,>Br,>Cl,>F,

HF < HCl<HBr < HI

HC1-< HBr <HF < HI

Anomalous behaviour of HF is due to hydrogen bonding.

HCl < HBr=HIl <HF

Anomalour behaviour of HF is due to hydrogen bonding.

HFQ, < HCIC, < HBro), < HIO,

lons of these acids are stabilized due to strong pr—pa ponding between full Zp
orbitals on oxygen and empty orbitals on the halogen atom. Fuloring has no d

orbitals and cannot from pr-da bonds.
TiCl, < TiCl, < TiCl,

Increasing oxidation state of Ti increases charge density on the metal leading to
increases in the polarization of the anionic charge cloud and thus covalency
inereases. Thus oxacid of fluorine are not known,

a2t < Ti** <Ni** <Co®' < cr', .

Increasing number of unpaired electrons INCrEases magnetic moment, The number
of unpaired electron in the given species are as follows.

Ti'* one, Nit* two, Co?” three. 2 four and Zn-" zero.

VOl =VCL= vl

Decreasing oxidation state of element increases the ionic character.
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S.No. Some Famous process Related meal

1. Poling Ci. Sn

2 Parkes Process Ag

3 Pattinson process Ag

4, Cupellation process Ag

5. Baeyer's process Al

. Serpek’s process Al

7. Hall"s process (or) Al

% Siemen's Martins Open hearth process Fe

9, Bessemer's process Fe
=) i Zincite
*Fe O, == Haematite
*Fe,0, -+ Magnetite
*ALO,.2H0 - Baunite
*Fe,0, 3H.0 - Limonite
*Cu0 - Cuprite or Ruby Copper
MnO. =% Pyrolusite
Sn0, ¥ Tinstone or Casseterite
TiO. e Rutile
Fe.Cr,0, = (FeO + Cr,0,) Chromite ore
NaBOLIOHO Dot
Ca;Bﬁot - 3HO i Coemmne
U0, = Pitch Blende
Fe0.TIO, - tmere

bt PrEh W) N W) T
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*rbs 3 Galena Cas0,. 2H,0 > Gypsum
Hes ¥ Cinnabar : MgS0, . TH.0 = Epsom Salt
*Zns - Zine blende'sphalerite PhSO), » Anglesite
"'Iil u‘s o Copper glance Chalococtie 13450, iy Baryte
{.L.: I‘fﬁu - Copper Pyrite (Chalcopyrite) NS0, HOHLO S Cilauber Salt
*Fes, =+ Iron parite of Fool s gold ? 5
Ag.5 » Silver glance or Argentite Euiy 3,0 - il s
Matl —» Raxch Salt : KNG, = Indian Salt Peter
e 2 o NaNO, > Chile Salt Peter
Cal, » Fluoespar
NagAlF, —» Cryolite
KCLMeCL6H.C * Carnaline -
Cu,CHOHY, » Alacamite
ih) Potassium is present in plant roots,
1. Carbonate Ore: (©) Manganese, iron and copper are present in chloroplast
Calio, —¥ Lime stone i) Zine is present in eyes of cats and cows,
MO, > Magnesite lte tron ispresent in haemoglobin.
CalC, . MgC0, - Dolomite D Calcium is present in bones,
*FeCO, - Siderite am Vanadium is present in cucumbers.
* Z/nCO, —» Calamine - | th) Chromium is present in prawn.
* Cu(OH), . CuCOCu (OH)LCO, - Cabalt is present in eynocobalamin (Vitamine)
— Malachite or Basic Copper
Carbonate
Cu(OH), . 2CuCO,  — Azurite
PhCO, » Cerrusite
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ALLOYS 16, Monel metal Cu:27
5.No. Name of Alloy Composition Uses shaps, boilers ete:
17, Cierman silver Cu 50, 7 30%, Ni:208  Flower Voase & e
L. .llrl'.l.:__"”'fjlull'i Al O8%. \'15! : 204 For |'|'|[.|[.l‘1ng halance AR ase & ornaments
18, Electron M 05%, Znd 5,Cu0.5%  Pans of acroplane and
X Duralurmin Al:95%, Cu: 4% Air cradi parts & » i : CRancan
MOLOF Cars
s e - ; I HN—
Mg 0.5%, Mn:(0.5% boat machinary 14 Dutch mietal Cu: 80%, Zn: 20% Golden yellow colour used
i Aluminium bronze Al 10%, Co - 90% Making coins, photo frames for decorative purpos
utensils. golden paints . Wichrame Mi.Cr. Fe
4 Alnico Al 20%s Ni: 2004 For making permanent . my Couni Metal O - 870%, Zn-3%.Sn: 1094
Co o 10% Steel : 3004 magnet . Constantan Cu; 60 %%, Na: a0
5 y-Aldloy Al:92%., Cu 4% Pistons and machine parts | 23, Artifical Gold Cu s 0%, Al: 10%
Mg 1.5%, Ni:2.5% . M. 14Canat Gold Au: 54%, Ag: 14% 1030%, Cu': 12-28%
i Mickeloy Al 95%%, Cu 4%, Ni: 1% Airerall parts 5, 4 Carat Gold 1007 Au
Pewter Pb - 20, 5n ;30 Ulensils :
: Solder Pb: 50, Sn : 50 Soldering ALLOY OF STEEL
9 Fype metal Phb:75. 5n:5,5h:20 Printing Lype ]
PR y I Vanadium V:02-1%
10 Bell metal Cu: 80, S0 20 Bells making 7 Cheoim Cr-2-4%
1 Babbit metal Sn: 90, 8b: 7, Cu:l Bearmg of machinary 1 Mickel Ni+3-584
12, Frary metal Pb:97%, Ba: 2%, Ca: 1% Bearing of machine 4 Manganese steel  Mn:10-18%
: " inless stee T2 Ni:2-4%
I3 Lino type metal Ph: 83%, Sn 3%, Sh:14%  Printing type 3 Stainless steel Cr:12- 14%and =
y . , iy Tungsten W 10-20%
14. Brass Cu: T0RG, £n: 30% Making utensils )
7. Invar Ni:36%

vondenses tube making

15 Bronze Cu: B8-96%, Sn4-12% Uensils, coins, statues
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MIXTURES & THE FORMULA'S
L Epsom salt MgS0,. TH,0
2 Gypsum salt CaS0,.21 1O
3. Glauber's salt Na, S0, 10H,0
4. Lime water CafOH),(slaked lime)
5 Quicklime GO
&, Washing Soda Ma, OO, 10H,0
7. Crystal carbonate Nﬂ;{_?tj]_l{](j
5. Sada ash Nﬂ:L'[]:i )
a9, Baking Soda NaHCO,
100 Tuarm bull’s blue Fe,[FACN)],
11.  Chilesalt petre NaNO,
122 Indian salt petre KNG,
13, Brine or Table salt or Rock Salt Nall
14.  Paotash ash or Pearl ash K. CO,
15 Nitre or Indian salt petre
or Chemical refrigenant KNO,
16. MNorwegian salt petre Ca(NOy),
17.  SaltCake K.SO,
18, Carnallite KCIMgCl, 6H,0
19.  Hypo Na,$,0,.5H,0
20, Boraxor Tincal Na,B,0,. 10H,0
21.  Baryiesor Heavy spar or Barium meal Bas0,
22, Barya Ba{OH},
23 Magnesia Mg
24 Microcosmic sall NaNH,HPO,4H,0
25 Nitrolium CaCN,
26, Hydrolith CaH,
27, Fusion mixture Na,CO, + K,CO,
28 Gun powder KNO, + K,C0,
29, Pinksalt (NH,),SnCl,
30, Laughing gas N,O{nitrous oxide)
3], RedLead Ph.O,
32 Bluevitriol CuSO,.5H,0
33, Green vitriol 'L'SU‘,.?H:D
3. Chiense White £n)
35.  Philosopher’s wool Zn0) )

&

L

¥, &

SOME IMPORTANT COMPOUNDS, MINERALS,

WerS '# & W $e® & '§

L=
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PPT OF BASIC RADICALS

[

I-group radicals are precipitated in form of colordes.

)

11A and 11B-groups radicals are precipitated in form of sulphides.

HeS AS,S, Yellow
PhS 5h.S,

Yellow

GusS m SnS

Cds Yellow Snsz

Bis, (9

[1I-group radicals are precipitated in form of their hydro-oxides.
Fe(OH),
CrOH),
AIOH),  [Gawhird

I'V-group radicals are precipitated in form of sulphides.

MnS [ Burr |
£nS

V-group radicals are precipitated in form of carbonates

o,
o,



==

—

. SN0 BT Rt t) l.l B W o o F O O O UGG e G u % . a5y G ) 4= 48
earning Technique Card Learning Technique Card = = ©
SOME IMPORTANT COMPOUNDS, MINERALS, : i lll
MIHUHES & THE FDHMULA’S l. Lowest electronegativity s, Fr
2 Highest electronegativity L3
3 Chl of Vatriod HL =0, 3, Highest onisation potentiil He
7. wohr s salt ( Ferrous ammonium sulphate) h‘:ﬂ L [INHL S0, AHL O 4, Lowest ionisation potential Cs. Fr
38, Lunar Caustic -"lk-’“‘”_. 5. Lowest eleciron aflimity Noble gases
3 Calomel He, Ol . Highest clectron affinity Chlorine =
40, Corrosive sublimate HeCl, 7 Least electropositive element F
4. Potash alum K:H{)_,..-"LLJEHI }_}}}_:4“:() ¥ Lowest m.pt. metal Hi
42 Chromealum K,50,Cr,(50,),24H.0 5. Highest m.pt. and b.pt. metal W (Tungesten)
43 Ferricalum Fe SO, (NH,).S0, 24H.0 10, Lowest mptand bp. oo, il
44 Chrome lemon (or) vellow chrome PR, - 11, MNolorious clement Hydrogen
; 12. Lightest element Hydrogen
45 Pyrolusite Mn(h, ; o i
4 : s < 13. Sonablest atomic s : H
46, L fi1|.|.:n[|_[14.‘llr-.m{ arbide) Fe,C 14, Largest atomic size o
47, Nessler's reagent K Hel, 15, Larpest anionic size e
48 Lead sugar (C H COO),Ph 6. Smallest cation H
49 White lead PHOH), 2PBCO, 17 Most clectropositive element : Ce:Fr ) ol
0. Rock Phosphate Ca,(PO,), 18, Volatik d block clements Zn, Cd, Hg _
o ; : : 19 Most stable clement Te
Rochelle salt CH{OH)COONa 3 Trihee dosis () i _
CHIOHCDOK 21, Highest density (Mon metals) Boron
_.‘.1 Flourspar CaF 22, Total number of radioactive clements in pcnr:-d.lc mhlr i 25 L)
s " i 23 Liquid clement of radioactive nature Fr
33. _ Anhydrone Me(C10,), 24, Element containing no neutron H
5, Ashestos CaMg(SI0,), 75 Most abundant element on carth Oxygen i
85, Sorel’s cement MgCl,.5HgO, H.O 26, Rarest element on carth - AL (astatine)
%.  Lithopone BaSO, + ZnS 27, Most abundant metal on earth g Al
5T. Witherite Bas0), 28 Metals showing highest ox. no. Os {*‘ §)
S8 Tough pitch Copper 09_5% pure Cu 29.  Most electrovalent compound CsF -
59 Lead pencil {rraphm: 30.  Most stable carbonate Cs.CO,
6, Aguaregia Cone. HNO, + Conc. HCL(1:3) 31, Swongest alkali == _ES%H
6l, Ammonium alum (NH 4,1:‘50 .AI_I‘?DJ] 24H.0 ;i ;':;TE:J:?: :::td;uclor among metals — ﬂ;‘"-'
62 Sodium Alum Na, S0, AL(SO,), 24H,0 34, Best clectricity conductor among non metals - graphite
3. Prussian blue Fe [Fe(CN), ], 35, Element having maximum tend fency for m:mnm : Carbon
64 Baking powder NaHCO,, Tartaric acid 36.  Element with clectronegaivity next to Fluorine Oxygen —--
65, Plaster of Paris 2Cas0, I-I JOor CaS0, 172 fL'I‘J 37, Group conaining maximum no. of gaseous
66, Killed Salt (or) Butter of Zinc nCl,. m 0 clements in periodic table Zero group e
67, oxymunale {or) Butter of Tin Sni:‘.l:l.st-I;D '33?.' .-\mphm non metal . : S8
68 \Verdigns Cu(OH), CuCO, 39, Liqudnonmetas 2Be
= 4‘ 1

e eES—
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IMPORTANT FACTS TO REMEMBER

Elements sublime on heating
Moble metals

Sme polymorphic elements
Poorest conductor of electncity
Hardest maturlly occurring element
Lightest solid metal

0% of Sun mass

Dy Bleacher

iy ce

Element having maximum isotopes
Cldest known organic acid

Total number of salid clements m perodie table

Amphotene metal

First man made element

Smallest period

Largest penod in periodse table
Largest group in periodic table

Most abundant d-block meial

Most abundant s- block metal

Muosi polsonous clement

Efements kept m water

Nowtral oxades of mon melals
Son metals having metallic lusture
Heaviest naturally occurring elements
mon metal having highest m. pto b, pt

Total number of gaseous elements in periodic table

Tosal numbser of hgud elements in perisdic table
Elements kepl i kerosems

Metallmds elements

Amphotene oxides

Artifigial explosive

First noble prize of chemstry was given o
Some momorphous substances

Some efflorescent substances

l,
Au, PLoete.
o5
Diamond
Phigmond
L
Hydrogen
H (il
Sold € (o
S04
CH OO
50
He, m, Al Sn, Ph
Fey; (Technwnm)
Ist (2 clement)
oth {32 element}
IR (32 element)
Fe
{a
Pa { Pliitenim )
Phosphorous
WO, OO, ]|_.{?, .\_,H
Giraphite, loding
LM raniuem
Carbon (diazmond)
11 {H,
MNe, Ar, Kr Xe, Rn)
3 (G, Br, Cs, Hg, Fr)
IA group element {Ma ele.)

B. Si, As. Te. AL Ge,

Sh ete

Be), ALOYL, 00, PhO,
Snilh., '\h {] oo,

TNT, RDX |[-‘.uy;-an,h
Developed Explosive ete.)
Van't Hafl

Fes0, TH,0, MgS0, TH,0,

£n30,.7 ﬁ:i‘.l
Na, 00, 10H.0,
MgS0, TH,O e

N, O, I ClL He,

N,
91.
92,

43,

03,
K,

95,

101.
102,

103,

SOME IMPORTANT COMPOUNDS, MINERALS,

MIXTURES & THE FORMULA'S

Bourdex mixtore
Candy fTuwd

Per Hydrol

Blue Virol

White vitriol

Cireen vitnol

Sal Ammonic
Smelling salt

Fruit salt

Cal gon

Red chrome

Sorel cement
Common sall
Silvine

Lame water

Cuick Lime
Alumina

Muriatic acid
Aqua fortis
Sihicates.
[norganic graphite
Inorganic benzene
Boric acid

Indian red

Indian vellow /Fishcer salt
Diborane
Smuglling agent
Caro’s acid
Marshells acid
Tear gas

Zieses salt
Vaska's compound
Cobalt cene
Magnesia alba

CuSO, (40°4) + lime{ 6Fs)
KMmnl),
H.O,
CuSO,SHO
70, THO
FeSO, TH,O
NHCT
(MNH, )50,
Mg(HCO,),
Na,[Na(PO,),)
PhCrO), PHO
MeCl, swg) xH.O
NaCl
KOl
Ca(OH),
Cad
ALO,
HC
HNO,
(Si0*
(BN),
B,NH,
H,BO,
Fr: 0,
[-:'nmn el
B.H,
NalAg(CN),]
H.S0,
H.8.0,
CCI ND
K['F'Hrr C,H,)-CLIHO
trans-{Ir(CICOXPPh,),)
[{'gui.l]s-[‘{ﬂjh] )
MgCO, Mg(OH),. 3H,0 (used in
tooth powders and mh_ pasie)

Portland cement : Homogeneous mixture of silicates and aluminates of calcium.




5\-?{\_\ i
a)s

Any

Ma’

NH,", Rb', Cs". K'

3= va @ w)

Any

Any

Any

Any
Any

Any

PRECIPITATION CHART
mm

HS,NO,  \NO, ,0CT, Clo,, Clo,, 10, Yes
HS0.  HOO,  CHCO0

[ER wiax @& 1 wieg @ 3o 3R a8 vw @ 1)

Any Yes
Any Yes
GIS B Yes
C.B.L
80, Yes
O%(Oxide), C,0, * (Oxalate) No
OX-
OH=(COT2 P
(&=l ts Cow t@ Fox &)
PO?
% Ui bR
CN',OCN,SCN 8™ No
C[‘D_;z' {1z similar to S-C-":'] Yes
MnQ, (issimilarto ClO,) Yes

ClO, of NH,". Rb’, Us k' areinsoli
[erii= a9 &2

AgNO, is insoluble. CH,COOAg is partiaily solubi

Na.Si0, and Na,PbO, are insoluble

ClO, . [PbCI )", [CoNO,),]" areinsoluble

Ag’. Cu,’
[t & urTa &)

CuBr,, PbCl,. HgCl, are soluble in warming and reappear on
cooling. HL[-lr EIEI Bil, are insoluble

‘. Pb* He,* are insoluble

Ag", Sr*7, Ba*' Pb*' Hg,*
(3151 AR AR uETe 89)

Ca', Sn" are partially soluble.

NH,".Ma',Rb’, Cs", K" are soluble.
(o= w3 9 @2)

BeF., AgF are soluble.

oxides and hydroxides of Ca and Ba are partially soluble

IA, A and Al*%, NH, " are soluble.
SrCrQ, is soluble (same as sulphates)

KMn(, is soluble
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Inorganic benzene (or) Borazine

(o) Borazole

(BN}, Inorganic graphite

Caleium carbide
ffat(.': + Ma
Mitralium
(Used as fermloer)

Carborundum

Silicates

CaCN, + C

IMPORTANT STRUCTURES

i
aa—T-” oW
T -

N, AN

B

|

H

Ca* [C=C]
Ca¥' [N =C=NT]

Calcium eynamide

I | |
— 51 = {l.'—?i- {.l'-—
——5— C— 51—
R |
—.‘:'-I—‘-'."—Si—ﬁ'—
I I

Used for cutting of glass

1

Conversion 5iC1 (o Silicon

Cl Cl
Cl— !I-'u v RMgX — R S5
{_I.I [Cirignasd reisgent] LI'J
] iIJ]iI
R—Si—Cl +#3H.0— R ~u
Cl ol
(1] OH
R —I'.:i — 0 —8i—O0H
zI.i: [ Ot -2H0

WO O
|
R % — 0S8 —0OH
|
(L OH

I 2 molecules of RMeX are 1aken
B R

IMPORTANT STRUCTURES

€l + MgCl

OH

3H (3

R —8i — O —8i—OH
I
(|} 0

K — 5% —0Q —35i —0H

Ol O

Network Silicones

P

OH —S%i—0H HO —S%—0H —* 0—=58i—0—58i—0

Hydrazine

Hydragmic Acid

| |
R 4
Chain Silicate

-
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IMPORTANT STRUCTURES : IMPORTANT STRUCTURES

. G0, O=C=CaC=0 o Chain Silicate

M =y odd electron bond : 4 Y
5. NO |paramagneticjas monomer (N,0,) \ > LT
B N == =0 i H"'--‘r—"'{ g |51y Y
6. NO, (NO) ;

0 6] _ ELL, PYTONENE

%‘\E . "".-""{, white colour o I Ring silicate

R i sodd
(}'/ \'Cl

[[rimagnetic, colourless)

[ Hypo nitrous acid

N —OH N—ll [Sa0a) 17
I [
N—0H HO—N
Uis I'rans
Ofl
8  HNO, m.;} % : ... Jwell Emerald
0 i -
5. [Si]{}Tl“‘
o =—{Ixygen
G‘N @—Siligon
9, 8O, i
%(‘}
10. NO, []th}%ﬂ : Sheet silicate
z :
11.  NOCI |Nitrosyl chloride] {:::LI' &t
!
AN
12. Hydroxyl Amine HO ;I{ H ’
—— — , —— — S“‘
| o
13, §,0,% (Thiosulphate ion) 0=




4. OMeum [Fuming sulphuric acid]
[Northason's sulphuric achd] [pyrosulphuric acid)

IMPORTANT STRUCTURES

31.  Hypophesphorous acid H,PO,

0
HO. AOH . Monobasic acid
0=8—0—8§=0 e ts as reducing agent
Ea , 1N [acts as reducing agent)
(8] 0 HO §p H
HO. . . /OH L0
15.  Marshall's acid 0= s 0.0 S=o Ii?-\ P—0O—P—OH
= Fs D"’:ﬁ * "ﬂ“ﬂ 33, Pyrophosphoric acid ! 3
p ol OH
eroxodisulphuric acid
Oy o5
1 k- P,z" g
| 14, Metaphosphoric acid - i
16. Caro's acid 0—S;0 0 H Ho W OY %y  2POP
I [Mmer
0
Peroxomonodisulphuric acid HO. - 0“‘-..\ _,-‘”
& ) 3. Pﬁp" 111‘?\
s .E{ Dﬁ “0OH Trimer
17.  Dithionate ion Q=%-3C0 IPOP
. o (8] 0\.\5;,_1,;..{
0'\» 0 0 /P\.
: 0= 8 8—0 o 0
18. Trithionate ion 3 i \[’}'
I o 0 HO
i P T |-
| ‘ D—st s 5 & _p e
19, Tetrathionate ion o e \D_ 36. Peroxyphosphoric acid(H,PO,) \
L= L T RS, | . 1
O, & o
. (}js“’ s—5— S 8=o H, P, 0,
20. Pentathionate ion P ~
= = _-.(_]. —_ - D HD\ o :
T R (8] 37, Peroxy diphosphoric acid o ,/l:* 0-—-0—FPp
I '
- S —Cl e
21.  Thionyl chlorice & =
= ST Rl R i
N 0 8. POCI, i
I Cl g @
Cl—3=—0
2. Sulphuryl chloride [ H‘
Cl
S 2 2
= : .ff? 3. 801, fﬁ P
PN o
3. 0cCl, - d T &

e e




RN TG vala

40,

41.

43,

IMPORTANT STRUCTURES
]
S,Cl, half open booklet S—5
i ; (&

Todod

Solid Seldy

S (1] [T ]
<ty |ELEET] | A B N Y I

it

'/f-ﬂ' ’%_‘_Q/q._\d___hh ‘:-?
o ?- —
o] [WF 7] o [[] [EIT17]
-
S
0% 2250
0
o ” pr -.PF
I
o /J‘,? ﬁ_\
& o
A7 \
& O 3505 honsa
(8] ( -0 bond 15 sero
B s - 5 — S bond is #ero
(}f %(] 125-0 honds
Cyelic Trimer |Vapour]

HCI - Muriatic acid; HNO, - Aqua fortis

16,

3.

il.

(8]

1,0

Clo,

1,0,

[T, | [Chlorate ion|

[y

PO,

PO

— - e e W T N
Learning Technigue Card m.-’"“ﬁ il

' ﬂ JR! |
I
H H
-
1
) (¥
0 0
L) { ) l {1
8] ¥
Cl
P
{1 O B ]
pe
Angle = 61F
Total no, of bonds = 6
r& Each P has one lone
pair of electron
P
B3
o /
:!;l"m. Ly __HI"'-:
N \( i ,’
% i
[ )]
P
]
piP
o i il
/
] (8] L)
\~ o,
0O 0 6 POP bonds
~p 16 o bonds
| 4 7 bonds
(




47.

48.
49,

S0,

51,

52,

45,

IMPORTANT STRUCTURES

4. S0

H,S0, [ail of vitriol]

i — - B iy T e .

- - w v @ |

Learning Technigue Card -

N
| |l )
\5/

Sulphate ion

_~OH

{%;qu. '\;”“ [King of chemicals|

*'-‘” 0
" “=z"'r" O—V=0)
¥305 o o
Divandium hepraoxide
[ sp3
10, /] \\
1
g O
Calcium carbide Ca* (C=C)*
8,01, Cl-8-8-CI
00
scl, A
Cl Cl
CaCN, (Calcium Cynamide) (N =C=N")
o 3 o= 0
4 %lv’“uf H““mp‘:""{'ﬂ
[LF)
A o 6T N

IMPORTANT STRUCTURES
o -:1_“_\_]“_“}

| 610 NaLS 0

() B=— {1H

P
Sl A

«5H., 0

. CusS0, 5H,0

I il »
H—q1 ]:H—II-
I\l.'.l'lfi
”_T O—H-""
H H
Hi OH
N
/H\i} 'x..r@
] L] (4]
63, Na [B,0,(OH),] / \
/F “OH

HL»
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IMPORTANT STRUCTURES IMPORTANT STRUCTURES

i) L] L
“ . [ l [l'
. r P P 1]
64. Calcilumphosphite Ca Pf\"’\ 5. HP0, Lo ,--| ~0— *--...,,--*’-u..“”
] H LR ol O
© Ly L] L8] L)
I s o ln
0 M. H PO, HM,I'*“‘”— f I T P O
H Hiy r f r r :
v QH O 011 O
65,  Disodiumhydrogen phosphate I Na U-—i“—ﬂ /.\
\ s
[“I : ‘\}"

/H
P
0 o Fr3 i
i 5. PS5,
0D—85—5—0
I

66, [5,0,0% 1 »
: P
I H H \_\\
\r(/- 7\I/ ///’\F \-. \-\“\ —
67. B, |/ i \r s6. S, HZI"‘ﬁL\T:’?i_N
N\ / i
: ! P
. Il
- e 5
H/ \jr/\” [ el
| |
“\ , 4 57, P,NCL (linear phosphagine) : ',,_r‘{‘_ = '[ _”
F/ | :ll 1l| 1|: |l|
68. BH, T ]:.-_ |!1._” 8. PN . I:::-a-_x =f—N=p—N=r—1,]
H H l..l'E L|'I E.| I l.l |

\1 .
, ..
,/ : 59, CsH,PO, s |H—p—0—n
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0. BH

7L uHu

B,H,

|-|.‘\! - .|‘+

e

>

=
/\KJI

IMPORTANT STRUCTURES

PhO) Massicot )

Mo,
ZnC{Phalospher s wool)
CalNOniick himic)

PBOY litharge)

P, O Ui red lead)
Cu0

Fe, 00 Indian Red)

Rl

Cido

CoOnZnOi Rinmann’s green)
ColyMpO{ Cobalt pink)
CoO.SnO{Cobalt green)
CoOLALO (Thenard blue)
Cr,0,
Cr{0,),0 (butterfly structure)
KO, (Super oxide)
Li0
Na, O

FERRO CYNIDE

K [Fe(CN),)

K,[Fe(CN),]

Cu[Fe(CN)]
Fe,[Fe(CN),J(Prussian blue)

FeJ[Fe[CN]E]j(Tumtmll's blue) _

— e w
OLOUR OF COMPOUNDS

Rlack.
Hruwn

i
z

Wellow
Wit

ed

-
-
el | =
1

Pink

Black

r:_'|1
£ : g

Yellow




. W - ay WO e T

.

i

White

White
White
White
White

White

Yellow
Yellow
Yellow
Yellow
Yellow

Yellow

Learning Technigue Card
COLOUR OF COMPOUNDS
Zn [FeCN),]
Cd [Fe(CN), ]
HALIDES
AgCl
Hg Cl,
I I}._.G,
Cu,Cl,
PhLl,
PbBr,
£l H, O Butter of zme; Killed salt)
Kl {Silvine)
NH Cl{Salammonic)
SnCl, SH,O0(Oxymuriate; butter oftin)
Agl
Pbl,
Bil,
HOBe { Layer test)
AgBr
Cu,l,
NiCl,
CrCl,
Fel'l,

CoCl{An hydrous)

CaCl, (dil. solution; symphathetic ink)
CuCl,
FeCl,

Pink
Blue
Lireen

Black

Bi.S,
Cus
Cos
Ag,S
Fes
NIS
NS
cds

SnS, (Artificial gold)

Fes, (finl’s gold)
As.S,

As.by
5b,5,
Sh,S,
SnS

ns

Hg O

Ag,0

MnO Pyrolusite)
Cul)

N0,

Black

Black
Black
Black
Black

Black
Yeellow
Yellow
Yellow
Yiellow

Yellow

White

Black
Black

Black

Black
Hl'.ll._‘l_-.

.
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COLOUR OF COMPOUNDS (9]
FeCl,.6H,0 A Srrst
F;{'Ia,hl !:[}{Sinhllum;l Yellow e |
Kl, m HLL m
Hgl, m Ni*?
K[Bil, ] { Sodution)
{Bil,] (Solutic - NiCL: m
CHROMATES NI(OH). m
PO, (Yellow chrome) Yeellow (MG, NI
[: 3
BaCr(3, Yellow w
N, CrO, (Solution ) Yellow AgCl
= Searlet f Yellvws
Hg, 01O, -
Agl Yellow
PbCrO), PO (Red chrome
D00 (Bed chiome) Ag.S0, [ White |
K Cr O Prismatic structure)
e bl - ALy5,0,
SULPHATES AND SULPHITES Ag.CO, Yellow
Ag,S0, Ag,PO, Yellow
Hg,S0, Ag,AsO, Yellow
S50, Ag,AsO, Red
e 3
A8;50, Ty A0
150,
S [.l'—‘_] MISCELLANEOUS
) ¥ ] 4 =
: : sk K [Col N :'::'..i' Indian Yellow; Fisher salt) Yellonw
BaSO, i ellow
PbSO Cay[CalNOL)
White .
: X 1 [:] Rb. [Cof M }‘]r-! Yelhw
CaSO,2H,O(Gypsum) White ' =

@LOOOLBLOO

EErrre




(NH,),SnCl (Mordant; Pink sal)

Na':MnG,, el

IRIERED

Fe(OH),
CrOH),

CulOHy

CueN), p
FeSCN)(pp) &3

Fe{CHzcm}} R::d PN
CrO,Cl(Fumes) m AgCN
m&;ﬁlﬁwﬁl ______ m CHCN),
(CUNH SO, (Switzersreagent) | b | 20N,
CuHAO, (Scheels green) [ Green | Hg. He(CN),
ESONOGBrownring () ColCN)
Eﬂ*ﬁmsﬂﬂlmﬂ_ﬁﬁ:{”ﬁ@?}w- o m CuCN),
Na[Fe(CN)NOS] [ Purple Fe(CN),
BOL b (Orange oy
= Ciroms|

= , Cr(OH),
LA Cr S0y,
,H-‘_;@m Mg 1 - 9%

COLOUR OF comp QunNDSs
£nS0, THO (white vitriol)
CaSO,.12H,0 (Plaster of paris)
CuSO,5H,0 (Blue vitriol)

FeSe 3 THO (Green vitriol)

HYDROXIDES
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