
_ .. 
COLOUR OF.COMPOUNDS 

i'J1S0 . .-11 L,:C) (,\hitc \ itriol) Whitt 

(NI l_.)})() ... l '.?~loO., c: ..... :w) r,u.,.. C-:i.SO J' 1121 1 !0( Pl:1stcr ol'p;1ris) I Wh;1c I 
(NH .. )Ji\sO ... I :?MrO., c.,.~ r,u.,.. C.:uSO,.SI l~O( Dluc vitriol) 

KMnO .. Pink 1:1.\S0,
1
.71 liO(Grt.-..::n \itriol) 

N:i.Mn04 HYDROXIDES 
IIMnO,. F,'(011), II Mn(OH), 

Cr(Ofl/, 
CoCl,.2H,0 Cu(OII>, Mmlii 
(NB .. )1SnCl(>(Mordam: rink salt) 

N:1:Mn0 4 

Al(OII), I Wbh, I 

Co<CN), 
Zn(OII), f White I 
Pb(OIIJ, I Whh• I 

t\•111S 
Pt(0U):.21'bCOJ (While le.id) I Whit, I 

f,'(SCN),(ppt.) 

f<(CH,COOJ, 
CYNIDES 

CrO1C1:fFumcs) 
Pt,(CNJ, f White I 

Cu1C:(Explosive) 
t\gCN ( \\'llicc ) 

(Cu(NI 11),. ISO .. (Switzer 's r..:agt..in) 
Cd(CN), I Whit< I 

CuHi\sO, (Sch~l·t, green) 
Zl~CN), I WMk I 

FcSO,.~'O{U,(l\'1l l'ing) 
Hg.Hg(CN), i!j§j . ' 

lfc(H,0),r--'O)SO, (Or own complex) 
Co(CN>, l 1M1i 

NaJFc(CN),NOS) Co(C'r-.~, rJ:~.,. 
BiOI F1.iCN)2 

,·,••Yref!I •· . 
llg~l-11 Ni(C'Nl, 16,Hi 

0 l·h!l,111 11s< cr3 
I 

<NH, Cr(OHJ, 83,%9 Hg I WM!< I 
('I Cr,(SO,l, c;,;;.; 

JI <NII, M@di . g Cl 
.I-lg c,c,, en,;;.; 

-.:, 



FcCIJ.6H,O(Sol,11iou) 

Bil) 

Kl_, 

l-lsl, 

K[Bil,1 (Solution) 

CHROMATES 
l'bCrO, (Yd low cliromc) 

llaC'rO, 

Na,CrO, (Solution) . . 
Ag2Ct0.i 

l-lg.,C,O, 

PbCrO,.PbO (Red chrome) 

K~Cr :-Oj Prismat ic structure) 

SUlPHAJES AND SULPHITTS 
Ai;,SO, 

Hg,SO, 

SrSO, 

BaSO, 

Pl,'>0, 

Ag,so, 
11s,so, 

s ,soJ 

BaSO, 

PbSO, 

CnS0,.2H,0(G)psum) 

Ycllo\, 

Yellow 

Ydlt, \\ 

Ycllo,, 

[)!a .. 
MIMI 
[°""f'] 

I Wl,ite I 
I Whitr I 
I \Vhil• I 
I White I 
I While I 
I WhllC I 
I While I 
I While I 
I While I 
I Wbil• I 
I Wldtc I 

COLOUR OF COMPOUNDS 

Nl'2 

Cr:P., 

(Cr(l·l,0)f l(Cl1.I 1,0 

(Cr(l·l,0),Cl, ICl.21-1,0 

(Cr(ll,0).IC'I, 

NiCI, 

Ni(OI I"):! 

(l)MG)2Ni 

r\gCI 

AgOr 

Agl 

As,so, 
Ag:S~O.l 

1\g,CO, 

Ag,PO, 

Ag~AsO~ 

Ag3As0~ 

Ag,CrO, 

Ag2S 

Ag10 

MISCHLANEOUS 
K ,lCo(NOi)t-l(lnd ian Yellow: Fishcr $ah) 

Cs,(Co(NO,),.] 

Rb,[Co(N01),J 

iriHi,Y 
itM -11&1 

iri,H,P 
13,H:I 
tJiU 

I While I 
'""' Y~I~ • 

Yclll►\\' 

I White I 
I While I 

Yd lo,, 

Ydhl\\: 

MIMI 
l ;@I 
111#1 
IUffii 

Yello,, 

Yellow 



COLOUR OF COMPOUNDS COLOUR OF COMPOUNDS 
zn,!Fc(CNJJ SULPHIDES 
Cd,[Fc(CN)•] I li;S (wnnillirnl) i!Jffii 

HALIDES PbS 

AiiCI I While j CuS 

Hg,CI, I While l Bi,s_, 

llgCI, I While I Cu,$ 

Cu,CI, f While I cos 

PbCl2 I w1,i1c I Ag~S 

PbBr, I While j FcS 

ZnCl1.li,O(Buucr ol'zinc: kill<.'(! soil) I While j NiS 

KCI (Silvinc) I While j Na2S 

I Whir, l CdS Yd lO\\ 
NH,CI (Salammonic) 

Sns, (Anificial gold) 
f While I Vdlow 

SnCl,.51-1,0 (0.,ymurialc: butler oflin) 
FcS, (fool's gold) Yd lo\, 

Agl Y.!'lllfo 

Pbl, 
As,s, )'<.:Uo\\ 

Yellow 

Bil, 
As2S5 Yd lov. 

'(dlO\\ 
Sb,s, Oiiiigc 

HOBr ( Laycrlc'Sl) Yd lo" 

AgBr 
Sb,S, Ur.u1gc 

Yellow 

i·h·hl,4 SnS 
Cu212 ZnS I While I 
NiC~ 

ere,, OXIDES 
FcCl2 Hi;,O 

CoCl,(An hydrous) Ag20 

CoCI, (dil. solulion: S)mpha1hc1ic ink) MnO,(P)n)fusi1c) 

CuCI, - CuO 

FcCI_, 11111 Ni20 3 



~:· -l~IM~ORTANT STRUCTURES . •.'<. 

71. 0 •• 11.~ 

72. 11,H, 
H'-,.~/11 

11 0 

H~j;'~s?'11 

COLOUR OF.COMPOUNDS 
l'bO, 

PbO(Massicot) 

7.nO(Philo:::phl"r ·s wool) 

CoO(Quick lime) 

PbO(lithargl!) 

Pb.\O~(n1inium; R'<I k::1d) 

CuzO 

Fc,0
3
\lndian Rt-d) 

11~,0 

Cd() 

CoO.ZnO(Rinm::mn ·s gn:cn) 

CoO.MgO (Cobalt pink) 

CoO.SnO(Coball gr«n) 

CoO.Al~O;(Th1.."1lard blui:) 

c,,o, 
Cr(O~)!O (buni:rOy s1ruc1ur~) 

KO!tSupcr osid~) 

Li,0 

FER RO CYNIOE 
K,{Fc(CN).,I 

K,1 F,'(CNJ.I 

C11,IF<(C'Nl,.] 

Fe.ilf~(CN)1J/Prussi;m blue) 

Fc,t Fc(CN),),(Tumbull's blue) 

;,;;;;.;;.;.=c:. 
JJbrl. ..... 

,,no, 
r \\'bit 

I ll'hilc I 
I While I 

Pink 

1'•11' 
Ydlo..,. ,.., ., 

i :ijijp 
+~;;:;+ 



IMPORTANT STRUCTURES 

6.a. Cnlciumphosphllc 

6S. Oi.sodiumhydrogcn phos1,trnl<' 

66. 1s,o,1'-

68. Hllu, 

0 

- II -O - p-0 

O 0 
I I -o-s- s- o 
II o-

1~1(11 

1/\1 
I I 

I 
OM 

11-8--ll- H 

I I 
II H 

I>< 

' 

56. P..-S10 

s9. c,11,ro, 

IMPORTANT STRUCTURES 

Cl Cl 

I I 
Cl-1'- N = P- CI 

Cl/ I I 
(1 Cl 

Cl Cl Cl Cl 

ci.,._I I I I 
/P- N = 1>- N = P-N = 1'-CI 

0 I I I I 
Cl Cl Cl Cl 

C • r " . . 1-. r - 1•-~-:i 



>8. 

>9. 

so. 

SI . 

52. 

IMPORTANT STRUCTURES 

C~lc-lum c::1rbidr 

S:CI! 

SCI, 

C.iaCN2 
(C1llldum Cynamidr) 

o or) 
O' =V - 0 - \1 --=-0 %/ '-oa 

Di\':Uldiunl hcptat1xidL" 

(\ 
\•1 • 
ISP' 

/ II "'0-0 0 

'· C C 'Ca· l = J-

CI - S - S- CI 

0 0 s 

c("'-c, 

IMPORTANT STRUCTURES 

1Na' 1=~- s- s - ~= o [ () () J 
I I. 
0 () 

11 II 2-

1 I 11-0..,.1, 0-11 . .. _ ..,,. ,, .. "0-......_ # 0 
,,.c,(. .. o s( 

11- 7 r-11·· "-11 ..... ()/ ""'o 
II II 

(1.l. 

11<\_ lrOII 

/
' {=} 0 

\ N;, 

0 0 

,Lo-~ II(/ 0 11 



0 ill] 

4.1. so., 

... . 

IMl?ORTANT STRUCTURES 

S(G> [ill 1 t J, I t 

Sl1:;q [ill 
/6' 

t! t t 0 

0 0 0 

~~.,-{>"s'~o✓y 

Solid S\..-0: 

1 

t 

t J, 

JSOS b<ms.a 
()..0 bond is z,·ro 
S - S bond is zero 
12S - Obonds 

~ 

c,·rllc Trime-r IVa,u)url 

IICI • Muria1ic :tt,;id: IINO_, • Aqun filClis 

IMPORTANl STRUCTURES 

.?-1. OF, 

25. 11:0 

u,. Cl()l 

27. Cl:O, 

28. ICIO.t I IC hlrJri.tl· ionl 

29. I' • ,.e 

$ 
Anok-w• -T<Hal no. of b\lnds .,. 6 

p0 pe Ead, P has nne lone 
jXlir uf electron 

re 



14, Olcum (Fuming sulphuric acidl 
INorthason's .sulphuric uddl lpyrQsulphuric 1,cidl 

15. Marshall's acid 

16. C uro'!i :icid 

17. O1011011,Hc Ion 

18. Trilhionalc ion 

19. Tetrathionatc ion 

20. P cntuthionak Ion 

2 I. Thlonyl chlorit e 

22. Sulph uryl chloride 

23. oc1, 

110, / 0 11 
O= S-0 - S= O 

0,9' '\-0 

---- --

110 , ·• .• ~ 11 
O = S - 0 - 0 - S = O .f' ${') t(I)" 

0 0 
Pcroxodisul1>hurir add 

OH 
I 

o~s ,- o - o H 
II"' 
0 

Pcroxomonodis ulphuric add 

0 0 ~ ,, - 1;✓ 
0 /~' = O 
-o '-o· 
0 0 
~ • I o .,/ o~ s- s - ~= o 

·o/ ' o-
o ,, 0 

" S O O .... , o - s· - s - s - s - o 
0/ ... - .. __ '-9-.__ 
0 ,, 0 
~ ·S 11 0 0 11_4"' 

O= S- S- S- s - ~- o 
-o/•r' '-o-

0 
II 

C>S-CI , .. , 
Cl 

0 
II 

CI- S=O 
I"'' 
Cl 

~t9 
0 

/'m"\ 
Cl Cl 

·.'\·~i.•:\ .. ;,,. IMPO~TANT,STRl:JCTURES 
• ... •fr.~ :i...--~ =-~. 

32. 1-tnu1phosphorous :1cid 11_, l'OJ 

0 
II p ,pi 

/ 1'-. 
110 JI II 

J3. Pyrnpt1os1>horlc 11cid 

JS. 

36. Pc ro,:yplrn.s11lmric acid( ll, 1'0$-) 

37. Pcroxy d ipho~phork utld 

38. l'OCI, 

39. s c 1, 

Monobasic acid 
[act.'I. as rcducin.g agcn1J 

uo, ., .,;o 
o - P-O- P- 0 11 

/ 'P' ~ , 
Oil 011 

() O / Oil ~,/ "r 
HO/ '-o/ "o 21'01' 

Dimer 

Trimer 
3POP 

HO H,POs 

1., 
110 - P- 0 - 0 - 11 

II 
0 

11,r,o , 
0 11 

HO'- ., ., / 
= P- 0-0 - P=O 0 / ,,,, ... ,_ 

HO UH 

0 
II 
0 

/I '-. . 
Cl Cl Cl 

NAIR
Pencil



4. c,o, 

5. 

6. 

0 0 
'\. ,f' 

N -N 
/''' "'''\. 0 0 

white colour 
in solid 

[Dimasnc1ic, colourless] 

7. HY1>0- n1tr0Us acid- ·-

8. HN0
2 

10. NO,-

N - OH 
II 
N - OH 

Ci$ 

II. NOCI (Nilrosyl chloride( 

12. Hydroxyl Amine 

13. 

N - OH 
II 

HO - N 
Tr:ms 

01-1 
/ 

ON 
'"''\.o 

o
/ 

Cl N 

""'\.o 

N"" 

crb~o 
0 
II 

ON - Cl 

~~P' 

/ 1 '-.. 
HO H H 

s• 
II o - s·~ o-
1'• 
0 

6. 

odd electron hontl 

7. 

8. 

C huin Silicntc 

e.g .• pyroxene 
Ringsilic:11c 

c.g .• Jwell_~meral<l 

1Si30 7J<>-

fSi40.1 I u, 

Shee1 silicate 

e.g .• Mica/ Asbestos 

• - Oxygen 
e-Silicoo 

NAIR
Pencil



I. 

2. 

3. 

4. 

5. 

IMPORTANT STRUCTURES 

Inorganic bc11:r.enc (or) Bornzinc 

(BN)" Inorganic grnphi1c 

Calcium c.:1rbidc 

CaC, + N2 0 D fCaCN2 + C 

Ni1rt>liurn 
(Used us fortilii.cr) 

Carborundum 

Silicalcs 

~ N. 

11 - n# '-...,1·- H 

11 - l. ]. _II . ~ ./ 
8 
I 
H 

Ca2' [ C " CJ'· 
Ca'" [N" • C• N"] 

Cal~ju•!! cynamidc 

!. t I,. I, - s,- c - S1 - C -
l I I I 

- C-Si - C - Si -
lSf>' 1••' I I 

- Si-C- Si - C -
l I I I 

0 

t 
/t~ 

0- o-

I. 
. . . 

IMPORTANT STRUCTURES 
Cnn,·crsion SiCI_. to SIiicon 

C'I 
I 

Cl - Si - Cl t RMgX-> 
I 

Cl 
Cl 
I 

(Gtign:ud , capi:111) 

R-Si-CI ·1· 311,0---> 
I -

Cl 

OH OH 
I I 

R- si-0 ~ ~i - 011 
I I 

11iil C1.l1I 
19.!!l lfu!J 
I t 

R - Si - 0 - Si - 011 
I I 
OH 011 

Cl 
I 

R - Si - CI +MgCl2 
I 
Cl 

OJI 
I 

R - Si - OH 
I 

011 

()II 011 
I I 

R-Si-0-Si -01·1 
-2H,O I I 

0 0 
I I 

R- Si - 0 - Si - OH 
I I 

OH OH 

Network Silicone.s 
lf2 molecules of RMgX ore taken 

R R R R 
I I I I 

0H-Si-0]IJ]:0-Si - 0H --+ 
I I 

O-Si-0- Si -O 
I I 

R R R R 
Chain Silic;1tc 

R R 
I I 

R- Si - 0 - Si - R 
I I 
R R 

Dimer 

2. llydrnrlnc 

3. llydrau,ic Acid 

NAIR
Pencil



Cation 

Any 

Na~ 

NJ-14\ Rb\ Cs", K"' 

I~ x<i ~ <ITT; I' 
Any 

Any 

Any 

Any 

Any 

Any 

PRECIPITATION CHART 
Anion 

I-IS-, NO,· , NO,·.oc1-. CIO, . CIO;-, c10;. 

HS03- . 1-\CO_, ·. CH1COO· 

Any 

Any 

c1· , Br, 1-

1 C.B. t. l 

so ,. 
4 

o·2(0xide), c20,-2 (Oxalate} 

1ox-~1 
OH·, C03-2, F" 

I~~ Cow~ Fox~) 
P043 

CN·,OCN",SCN·.s-2 

CrO/- (is similar to SO/·) 

MnO,- (is similar toCIO;) 

Solubilit~ 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

E:\ccptlon 

cto,.➔ or NII/ . Rb\ Cs .... K" arc insoluble 

I~"' r.i 't'l <l>f I 
AgN0 1 is insoluble. CH ,COOAg is partially soluble 

Na2Si0 1 and Na,Pb03 are insoluble 

CIO;. I PbC16]
2 

• (Co(NO,)•J' · arc insoluble 

Ag·, Cu/-t, Plr .. ,Hg/ * are insoluble 

l3!1vPgm ~ M l 
Cullr ,. PbCI,. HgCl1 arc soluble in warming and reappear on 
cooling. HgBr 2, Hgt2, Bil1 are insoluble 

Ag", Sr'' . Ba''. Pb'' . Hg,'' 

I 3ffiil ~ <IR@I ~ ml 
C32+. Sn1" arc partially soluble. 

NH4,Na+,Rb" , Cs ' , K• arc soluble. 

13flt::J "1 -ii <l>f I 
BcF1, AgF arc soluble. 

oxides and hydroxides of Ca and Ba tire partially soluble 

IA. HA and Al '\ NH4 are soluble. 

SrCrO, is soluble (same as sulphates) 

KMn04 is soluble 

NAIR
Pencil



40. 
4 1. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
so. 
51. . 
52. 

53. 
54. 
55. 
56. 
57. 

58. 
59. 
60. 
6·1. 

62. 
63. 
64. 
65. 

66. 
67. 
68. 

69. 

10: · 

7 1. 
72. 

73. 

Ekmc111s sublime on hl·ating 
Noble metals 

Some polpu orphic de men L~ 

l'oorcst conductor of cl1.:ctricity 
H.irdc.st 11::i111r._1lly tXCurring cfomcnt 
Lightest solid metal 

90¾ ol'Sun rn:,ss 
Ory n lcad1cr 
Ory k-e 
Elcnu .. ·nl ha\'ing maximum isocopcs 
Oklc.st known organic acid 
Tm.;I number of solid dcmC:nt-. in periodic t1blc 
Amplll)h.:ric metal - -
fir$1 man mack element 
Small1.•s1 pcr-i()d 
l ~U'£!,::st p.:riod in periodic-Wblc
Larg.;sl grou1> in pcriodk tab!~ 
Most abund::ml d-block mc1:1I 
f\fost abundant s- b lock metal 

Most poisonous clement 
Ekments kept in wMcr 

Neutral oxides or non ,ne1.als 
Non metals having m,1:illic lusture 
Heaviest nnwrally occurring clcmcnls 
Nun metal h.aving highest m. pc. b._pt 
Total oumber of gaseous clcmcnLs in rx:riodtc table 

Toitd number of liquid elc.mcnts in ~riodiCl.lbic·--
Elc.m~nts k~p] -~~-kcrooc~c •• · 
Mctalloids clemcn1s 

AmJ?h~·ncric ~Jidcs 

Artificial cxplosivC 

Fiist noblC ~Ze~ Or c.~cmistry was _gr.7"cn lo 
Some isomorphous substan~s 

I, 

Au. Pt CIC, 

o.s.1• 
Di:un,,nJ 
f>i.:m1omf 
Li 
11)-t lrogc.:n 

11;:01 
Solid CO;: 
Sn ( I 0) 

Cll;t'OOII 
$l) 

lk . Zn. Al. Sn, Pb 
Tc,t.J (T1.:chnic-ium) 
1st (2 ckmcnt) 
61h (32 ckm1.•n1) 
11113 (32 ckmcm) 
i:c 
Ca 
Pu (Plutonium) 

rhosr,l1orous 
NO, CO. H,O, N2O 
Graphi1c. locJinc 
u ~rnium 
Cad.l<>n (dkunond) 

11 (1·1. N. 0 . F. Cl, He, 
Ne. Ar, Kr, Xc, Rn) 
5 (G.o. llr. C•. Hg, Fr) 
IA group dcnk'nt (N:i ct1,.• .. ) 
I), Si. 1\s. Tc, ,\1. Ge, 
Sb C1<. 
n~o. Al,Pj• ~o._ I!~). 
SnO.r Sb;:OJ clc. 
TNT. ROX (Res<.wth 
Developed faplosivc e1c.) 
Van•1 Haff 
FcS0, .7H,O. MgSO,.7H,O. 
ZnS0, .71-120 
Na,co,. IOH,O. 
MgS04.~1-120 et~. 

. .-:~: t,SJ>Me lMP.oRt~ti.t~\'.l~ne.l!.INos. MINERAi:.s; 
"' ::._.,; ·MIXTURES"&,JHE i::OR_Ml!ll!'A'S 

m. 
70. 

71. 
72. 
73. 
74. 
75. 
76. 
n. 
7N. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
w. 
91. 
92. 
93. 
9-1. 
95. 
96. 
97. 
98. 
99. 
100. 
IOI. 
l02. 

I03 . 

Oourdcx 111ix11m: 
C.1ndylluid 
Per I lydrol 
Blue Vitriol 
Whih:vitriol 
Green vi1riol 
SafAmmc,1ic 
Smelling salt 
Fruit salt 
Calgon 
Red cJ,romc 
Sorel cement 
Common sah 
Silvinc 
Lime water 
Quicklime 
Alumina 
Muria1icacid 
Aqua fort is 
Silicates. 
Inorganic graphite 
+Inorganic lx.'flzenC· 
Boric aci( I -
Indian red 
lndhm yellow /Fishccr salt 
Dihor:inc 
Smuglling agent 
Caro'sncid 
Marshclls acid 
Tear gas 
Zie:.-scs salt 
Vaska 's compound 
Cobalt ccnc 
Magnesia alba 

CuSO,(40%) 1 limci60"/o,) 
KMnO, 

11,0, 
CuSO, .511,0 
ZnSO,.711,0 
FcS0, .7H,0 
N114CI 
(N1·10),SO, 
Mg(IKO3)1 
Nn,J Na.(PO3)6J 
PbCrO,. PbO 
MgCl,.5Mg0.xH20 
Naa 
KO 
Ca(OHJ, 
CaO 
Al,O. . ' 
11('1 

HNO3 
(Si04)"' 

(BN\, 
B3N_,H6 
H3so, 
Fe,03 
K,1Co(N02)0) 

_ B2H6 
Na[Ag(CN),1 
H,so, 
1-12s,01 
CCl_i-N02 
K[Pt-(ri' · C/1, )-C'IJJH,0 
trans-(lr(Cl)(CO)(PPh

3
).) 

(Co"(ri;·C/1;),1 • 
MgCO3.Mg(OH),.31·1,O(uscd in 

_ __ .. 1001h powders a,id tooth paste) 
~ a1~d c.ct~cnt : Homogeneous mixture of sil icatcs and alumirrnt<.-s of calcium. 

NAIR
Pencil



Oil of\',triol 36. 
37. 
38. 
39. 
40. 
4 1. 
42. 

Mohr's salt (Ferrous ammon ium sulphate) 
Lunar Caustic · - · · 

1-12S~, 
~eso, (NH,),S(),~~Hp 
AgN0 3 

Calomcl 
Corrosive sublimate 
Pmash alum 
Chrome alum· 

43. Fcrric :ilum 
44. Chrome lemon (or) )ello,,~iromci -
45. Pyrolusite · ··-· ... ·- --- - - ----

46. - . Ccmen1i11c(lron Carbidtj - ---
47. NCsslCr 's rca-gC~t -- --- --
48. Lead sugar 
49. White lead 

. . -
50. Rock PhospJ~ate 

51. Rochelle salt 

52. 

__ Hg
2
Cl

2 
MgCI, 

. isso,.AI/S0}3.24H2o 
K2S04.Cr2(S0 4 )3.24Hp. 
l"z(S04~.(NH4)i9.'.J424f1i0 
PbCr04 

r-.1_no, 
Fc.,C 
K.,i-!gi .. 4 ➔ • 

(CH..3C~)lb ___ _ 
_ Pb(OH)2.2ri,qc::>3 

_ CaiP04)2 •• 

CH(OH)COONa 
I 

CH(OH)COOK 

. CaF
2 

__ _ ____ _ 

53. 
54. 

Flour spar 
A_nhydrone 
Asbestos 

Mg(CIO ), 
---------- • --- _4 ------ - ---

CaMg (SiO) _ .. _ _ _. ___ ... _ -- 3 3 4 _ -·-
55. Sorel 's cement MgCl,.51-fgO, H,O 
56. Liti10pone - -- _ _____ __ _)3a~;+ zns·_ .. 

57. Witherite _ ~aS03 _ 

58. ··Tough pitch Copper ___ 99.5%purcCu 
59. Lead pencil ________ - Gra-phitc -- --

ii>.'- Aqua regi• --= ~- ··- ·- _ ·- Cone~ hNo~·+ Cone. HCI ! I.: 3) 
61. -- ~,in1<;.;iumalum _ (NH, ),SO,.AI/S0,\.24_!:IP 

62. S ocl iumAium- -· -=--~ ~ --- . Na,so,.~l:(S0,)3-~411,9 
63. P~ussian blue Fc,1Fc(CN)6]l . _ ---
64. Bakingpowder ":1aHC0/!;1~ar~cac_id 
65. Plaster of Paris ·- · ·- 2_c:::aSO.r H/?or•~aS04.11 ~JP 
66.- filled Sait (or) ButterofZinc - • ZnCl,.2H,O 
67.- -o,ymuriate(or)Butter ofTin -- ___ ·-s~:cr;.sH;o __ _ 
·--- - . - ---·-- -------- Cu(Ol-l), .CuCO 68. Verdigris _________________ 3 ·-· - ... -- - ----... -·------

I. 
2. 
3. 
4. 

5. 
6. 
7 . 
s. 
9. 
10. 
11. 
12. 

13. 
t4. 
15. 
16. 
17. 
·1 ii. 
19. 
20. 
21, 

Lowcsl clcc1rontgntivi1y 
Highest d"~-troncga1ivity - -
ll ighc~ ionisalion j,oicnlial 
Lowest ionisa~ion po1cntial 
Lowest d cc1ron affolttY 
High~t ck·ctron atlinily 

l east elcc1ro~~it~vc clement 
Lo,,·c.'\-1 nl.pt. metal 
llighl'st m.pL and b.pc. m~tal 
Lowc;.1 m.(1. and hpt noo O'k.1::tl 
Nototious clcinc:nt 
Lightc:c.t clcmcnl 
Smalk.-st atornic size 
l..::1rgc.s1 alomic size 
Larg<.-st :Ulitlnic size 
Smallest cation 
l\t1ost dcctropositivc clement 
Votatik- d block d:mcnts 
Mos1 su1hlc ckmcnt 
Highest tknsiw (Mc1.al:o.) 
1-ligh~SI d'1lSily (Non motals) 

22. Total numl:,cr of mdio:u.:tin: ckmcntS in periodic table 
23. Liquid d1.;men1 of mdiooc1i,c nature 
24. Ekm"'f11 conwining no neutron 
is. Most ;1bumlm11 C~llh.'Ul on e:1nh 
26. R:.m:~t ck1111.•n1 M earth 
27. rvlm.t :ibmHL'U)t inct;:il on canh 
28. Metals showing high1.'$t ox. no 
29. Mo:-t d1X·mwak111 «lmpound 
30. t,.•tost srntik- c:1rbon:HC 
31. Scrong-.·st alk;1li 
32 . Strongcs1 h.asic tl., ilk-
33. 81.'$l ck.-c1rici1y conductor among metals 
34. Bc~t ck-;;trici1y conductor among non metals 
35. Elcnu.:111 ha\'ing ina., imum tcndcocy tbr catt'.:llMion 
36. Element wi1h ch:ctmncg.ativity next to Fluorine 
37. Group conlaining maximum no. of gaS<."1..mS 

elements in periodic lable 
38. 1\mphoh.:ric non melnl 

J9. Liquid non metals 

• 

Cs. Fr 
F 
He 
Cs. Fr 
Noble g.1Sc.'.~ 

Chlorin.: 
F 

H£ 
W (1"ungcste~1) 
Hi: 
Hydrogen 
Hydrogen 
1-1 
Cs 
J· 

1-1' 
Cs. Fr 
Zn. Cd. Hg 
Te 
(h. lr 
Boron 
25 
Fr 
H 
Oxygen 
At (ilstntinc) 
Al 
Os (+ 8) 
Cs!' 
Cs,CO, 
CsOH 
Cs20 
t\g 
graphite 
Carbon 
Oxygen 

Zero group 
Si 
Br 
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I. 
2 
i 
4. 
s: 
6. 
7. 
8. 
9. 
iO: 
11. 
12.· 
13. 
14. 
15. 

Epsomsah 
Gypsllm sali -

· 01aubcr's s.11! 
Lime water 
Quick lime 
Washing Soda 
Crystal carbonate 
Soda ash -
Baking Soda 
Turn bull's blue 
Chile salt JlCtrc 
Indian sah pc1rc 
Brine or Table salt or Rock Salt 
Potash ash or PCarl ash--
Nitre or Indian s.iJt petrc 
or Chemical refrigcnant 

~-NOf\1.--egi80 sai1 pccre . 
Sall Cake • . ---
Camailitc - ~~- ----

MgS0,.711,0 
CaS0,.2H,O 
Na2S04.IOH,O 
Ca(OH),(sfnkcd lime) 
c,o . 
Na,co,.10H,O 
Na2C03.H,0 
Na,CO, 
N,,Hco, 
Fe [Fc(CNJ 1, 

J • "'· NaN03 
KN03 
NaCl 

____ J<,C0
3 
___ _ 

KN.O, ___ ·--
Ca(N03)2 
K,SO, 

jg 
1§: -
20: -
2i . . 
22. 
23. 
24. 
25. 
26. 

Hypo -- --- - ---------
KCI.MgCf2.6H,0 _ _ ___ _ 
N11,s,,o,.sH,o _____ _ 

27. 
28. 
29. 
30. 
31. 
32 
33. 
34. 
3f 

Borax or Tincal 
Barytes or Heavy spar or Bt1rium meal 
Baryta 
M3gncsia __ _ 

MicrOCoSffiiCSaft 
Nitrolium 

- H)drolith 
FuSion miXtufc 
Gunpowder 
Pink salt 
Lauglifng go.< 
Red lead 
Blue vitriol -
Green vitriol 
Ctiicnsc IVhite 
Phif~oph<-r 's wool 

Na,Bp7• IO_li?Q_ 
a.so, 

- Ba(OH), 
· MgO • 

NaNH4HP04.41:J,Q: --= 
CaCN, 
Cal-I, · ---

. Na,CO, + K,CO, 
KNO, + K,co,. 
(NH.J2SnCl6 
N,O(nitrous oxide) 
Pb30 4 
CuS04.5H20 
FeS04.7H,0. 
ZnO 
ZnO 

I. )-group radicals arc precipitated in fonn of coloridc.,. 

AgCI ( Wloilc J 

Mg2Cl2 I While J 

PbCl2 ( While J 

2 IIA and llfl.grOtJps radiC11fs are precipitated in form of sulphides. 

Mi;S 1011 As,s, Yd low 

PbS i!fffil Sb1S3 Orange 

GnS iltffii SnS i 1h·41:i 
CdS YeJJow SnS2 v~um, 

Bi2SJ 1011 
3. III-group radic~tls are precipitated in form of their hydro.oxides. 

Fc(OH), W,,,,;;;,; 
Cr(OH), 16,0:i 
Al(OH)3 le.• Wblt~ 

4, IV-gronprudicals are precipitated in form of sulphides. 

MnS l\ffitl 
CoS liJ§I 
ZnS I While J 

NiS i!fffli 
5. V-group radicals urc precipitated in form of carbonates 

BaC03 I While J 

s.co, 
CaC03 

( While J 

I While J 
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.~.1 .' ' 
. . ALLOYS 16. Monclmctal Cu: 27%, Ni :68%. Fe: 5% Making pumps, turbincsof 

S.No. Name of Alloy Composition Uses 
ships. boilers etc. 

1. Magnelium Al : 98%. Mg: 2"/o For making balance 

2. Dural,unin Al :95%,Cu:4% Air crafi parts 

17. German silver Cu:50"/o. Zn: 30%, Ni:20% Flower Vase & ornaments 

18. Electron Mg:95%. Zn:4.5.Cu:0.5% Parts or aeroplane and 
motorcars 

Mg: 0.5%, Mn: 0.5% boat machinary 19. Dutch metal Cu:80%,Zn:20% Golden yellow t'Olour used 
3. A1uininium bronze Al : 10%,Cu:90% Making coins, photo frames for decorative purpose 

utensils, golden paints 20. Nichr('lne Ni.Cr.Fc 
4. Alnico Al: 20%. Ni : 20% For making permanent 21. Gun Metal Cu : 87%. Zn:3%.Sn:I0"/4 

Co: 10% Stoel: 50"/4 magnt.'t 22. Constantan Cu:60o/o- Ni : 40% 
5. ·1-Alloy Al:92%,Cu :4% Pistons and machine parts 23. Artifical Gold Cu:90%.AI : 10% 

Mg : 1.5%, Ni: 2.5% 24. 14CaratGold Au : 54%.Ag: l4%to300/4. Cu: 12-28% 

6. Nickeloy Al : 95%, Cu : 4%, Ni: 1% Air craft parts 25. 24CamtGold 100"/oAu 

7. PC\\1Cr Pb:20, Sn:80 Utensils 

8. Solder Pb: 50, Sn : 50 Soldering 

9. Type metal Pb:75,Sn:5,Sb:20 Printing t)l)e 
I. Vanadium V:0.2 -1% 

10. Bell metal Cu : 80. Sn : 20 Bells making 
2 Om.xnium Cr: 2 -4% 

11. Babbit metal Sn: 90,Sb: 7,Cu: 3 Bearing or machinary 3. Nickcl Ni:3 - 5% 

12. Frary metal Pb:97%, Ba :2%,Ca: 1% Bearing of machine 4. ManganL'SC sh .. -c1 Mn: 10- lh'% 

13. Lino type metal Pb: 83%,Sn: 3%. Sb:14% Printing twc 5. Stainless sll.-el Cr: l2 - l4%rutdNi:2-4% 

14. Brass Cu: 70"/o, Zn: 30% Making utensils 

condenses tube making 

(, Tungsten W: I0 -20% 

7, lnvar Ni:36% 

15. Bronze Cu : 88-96%. Sn 4-12% Utensils. coins. Sllllucs 
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. · , , :4s ULP.HURISE0 ORE 
; ' ,,.. ..... 2. Sulphate Ore: 

*PbS -> Galena CaS0, . 21-120 ➔ Gypsum 
MgS - > Cinnabar 
•zns ➔ Zinc blcudclsph:tlcritc 
• cu2S -> Copper glancc/Clrnlococitc 
CuFcS, -> Copper !')rite (Chalc,~>}Titc) 
*FeS2 -> Iron pyrite ofFool's gold 
Ag2S -> Silver glance or Argenti le 

MgS0,. 7H,0 ➔ E1>som Salt 

PbS0, - > Anglcsitc 

13aS0, ➔ 13aryte 

Nalso ... IOl~zO - > Glaubcr Salt 

CuS0,. 51120 ➔ Chalcanthitc 

· ·:: ·· · -~ HALIDEORE ' ~ r • 
' , ,. . "'' ~- 3. Nitrate Ore: 

NaCl -> Rock Salt 
KCI -> Sylvinc 
CaF, -> Fluorspar 

KN0
3 ➔ Indian Salt Peter 

NaN03 - > Chile Salt Peter 

Na3AIF
6 ➔ Cr)olite 

AgCI ➔ HomSil,•er 

KCI.MgCl2.6~~0 ➔ Carnalitc METAL!.S IN LIVING.ENTITIES 

Cu2Cl(0lfJJ ➔ Atacamite 

(a) Magnesium is found in ch lorophyll. 

1. Carbonate Ore: 

caco3 - > Limestone 
MgC03 ➔ Magnesite 

caco,. MgC03 ➔ Dolomite 

•F,-C0
3 ➔ Sidcritc 

• ZnC03 ➔ Calamine 

• Cu(0H),. CuC0/Cu,(0H),C03 

➔ Malachite or Basic Copper 

(b) Potassium is prcscm in plant roots. 

(c) l\tlnnganc.-se. iron and copper arc present in chloroplast. 

(d) Zinc is prcs\.'nt in eyes of <.'-ills and cows. 

{c) Iron is pl'escnt in haemoglobin. 

(f) Calcium is present in bones. 

(g) Vanadium is present in cucumbers. 

(h) Chromium is present in prmm. 

(i) Cobull is present inC)1lOCOb.1lamin (Vitamin~) 

Carbonate 

Cu(0H)2 . 2CuC03 ➔ Azuri1c 

PbC03 ➔ Ccrmsite 
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I 
47. H,O < H,S < ll ,Sc < HTe 

1..i;r~e the si,c or X c=b s s, -~ ) . "k . . b . . 
.- , ~ . , • t.: , c \\C,1 er 11s onds w11h h ydrogcn and more 

easily H gels lost Ill aqueous solution. 

48. 112TcO3 < H,ScO, <11,SO 
~ . - " 

Decreasing size and increasing clcctroncgativity from Tc to S with drnws clc...-ctrons 
from 0 - H bond towards itself. thus, lacil itating the release of proton. 

49. H2S03 < H1ScO
3 

< H
2
Tc0

3 

SO. H2Tc-O, < H2Se0,< H
2
SO, 

SI. H2h-O, < H2Se0,< H2SO, 

52. Cl > F> Br > I 

53. HF <HCl< HBr < HI 

54. 12 > Br
2
> C1

2 
> F

2 

55. Hf < HCI < HBr < HI 

56. HCl <HBr< HF<HI 
Anomalous behaviour of HF is due lo hydrogen bonding. 

57. HCI < HBr < Iii < HF 
Anomalour behaviour of HF is due lo hydrogen bonding. 

58. HFO3 < HCIO-' < HBrO-' < 1-1103 
Ions of thcsc acids arc stabilized due lo strong p11-p11 bond ing between full 2p 
orbitals <m oxygen and empty orbitals 011 lhe halogen atom. Fulol'ine has 110 d 
orbitals and cannot from pn-dn bonds. 

59. TiCl2 <TiCl.1 <TiCI, 
lnc.rcasing oxidation state ofTi increases charge density on the metal leading to 
increases in the polarization or the anionic charge cloud :and thus covalcncy 
increasc-s. Thus oxacid of'Ouorinc are 110 1 known. 

60. Zn1+< TiJ.~< Ni:? ' <Co:?-.< Cr~+. 
Increasing number of unpaired dcclrons increases 1nag.nctic moment. The number 
of unpaired eh.-c.Lron in the given species are as follows. 
Til+ one~ Ni2~ two. Co~• Lhr\."e, Cr2~ four and Zn1.,. zt.>ro. 

61. VCI, < VCl3 < vc1, . . . 
Dt.""Creasing oxidation state of clement mcrcascs the 10 111c character. 

• • •• 
S .. No. Some Famous process 

l. Poling 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1.: 

Parkes Process 

Pallinson process 

Cupellation procc-ss 

Bacycr's process 

Serpck ·s process 

Mall 's process (or) 

Sicmcn ·s Martins Open hearth process 

Bessemer 's process 

=• 
(•R~l•l~•lil3 

•zno - > 

*Fc10'.l ➔ 

•Fe 0 
3 ' 

➔ 

'Al203.2M,0 -> 

•Fcp3.3H,0 - > 

•cu2O ➔ 

MnO, - > 

SnO, ➔ 

TiO, ➔ 

Fc.Cr,o, ➔ 

Na,Bp7.1011,0 ➔ 

c a,B00 11.s~o ➔ 

up, -> 

Fc-O.TiO2 - > 

Related meal 

Cu. Sn 

Ag 

Ag 

Ag 

Al 

Al 

Al 

Fe 

Fe 

Zincite 

Haematite 

Magncti1e 

Bm1xitc 
Limcx1itc 

Cuprite or Ruby Copper 
Pyrolusitc 

Tinstonc or Casscteritc 

Rntilc 

(FeO +Crp3)Chromite ore 

Borax or Tincal 

Colcmanitc 

Pitch Blende 

Ilmenite 

l 
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3.1. BCJ, <GaCl, <t\lCI_. 
hu.:rc:1$C~ in 1hc ck ctropositivityofclcment inc:rcast"$ ils ionic charach:r. 

3~. BI'_, < llCI_. < BBr_. 
Ucsidcs n bond bc1,,·<..~n boron nnd halogc11 atoms, tl1crc exit additional pn - 1>1t 
bond lx·tw(.-cn the two atoms rcsuhing from l\i1ck rlonation of c:k-ctrons from 
tluorinc to boron (hack bonding). The tcnclcnc.')' IO fnml ptt - prr t'iond i~ nm., i111111n 
in BF;(2pn - 11m) hack bonding and falls l'ilJ>idly on 1x1ssing 10 IJCll (2pn - Jpn) 
lx1ck bonding ;:ind OOr, (2prr ... ..Jpn back bonding). The 1cndcncyioaocc.1>1 electron 
pair. 1hcrcforc. incrcas·c from UF3 to OOr y 

35. lnCl3 <GaC1_1 <AICI_. 
wi1h incrcaSt'S in size: of elements of group 13. the tendency to ac.-ccpt clcc1ron 
pair is d(.-crcascd. 

36. PbCl,<SnCl, <Gc<:I, 
1'he S1ability~>fclernCn1 in + 11 oxidation state increases on ascending the grOUJ> 

I 4. This is due to incrl paircffcc1. 

37. GcCl, <SnCl, < PbCI, 
The srnbililyof element in +IV oxidalion state decrease on ascending the group 
14. This is due to incrl-pair cflCct. 

38. Sn <Si<C 
The number ofhytride orbitals and case \\~th which these are formed decreases 
from carbon to lead. 

39. SbHJ < AsH, < PH3 < NHJ 
The dccrc-Jsc in clcc1roncgativity and increase in size of element cause the 
d<.'<:rcasc in tendency to accept proton. 

40. SbHJ <AsH, < 1'113 < NH3 

41. H3Sb0, < H3AsO, < HJAsOJ < HNO3 

42. H3Sb0, < H3AsO, < H,AsO3 < I INO3 

~3. Oi <Sb <As < P< N 

44. NCl
3 

< PCl
3 

<AsCI_, < SbCl3 < BiCl3 

45. H2Tc < H,Sc< H,S < H2O 

46. H2S < 112Sc < H2Tc < Hlo 

7. 

8. 

9. 

10. 

JI . 

12. 

AAROHAN 

Ill < I IBr / IICI -< IIF 
,\s the si7C of the h~logl·n atom incrcas..:.-s. the strength of HX bond decreases. 
Ocsidcs this dccr..:.·asing pcn.x:111 ionic d wraclcr from MF co HI makes the bond 
less Sluhk . 

111 < 1,< ICl< WO 
The o~xidation swtc of iodine i 11 HI. 12• ICI an<l HIO., arc - 1. 0. + I and +7 
l'CSJll'Cti \'Cly. 

IIOCl <IIOCIO<HOCIO,< HOC:1O3 • • 
The s1ability is explained by 1hc incrt.~asing number of clcc1ron mvolvc..."<1 111 the 
formation of crand n bonds in going from MOCI to I IOCIO, . Jn CIO, - ion ,Ill the 
v:.,lcnc:c orbitals and electrons of chl<>rinc ore involved in 1hc fonnation of bonds. 

F, < Cl, < O, < N"t 
N-, in\'(;lvt."s 3 1ripic bond. 0 .. involves a double bond. F, and Cl~ involve a single 
bond each. F) has a lower bOndcmhalpy than Cl.,. ThiSis due 10 more repulsion 
of nonbondirig elcccrons in F1 • Besides 1his, thCrc is a possibili1y of multiple 
bonding in Cl2 involving tJ orbi1,lls. 

SiO, <CO, < N,O, <$O. - - - - ) 

Increasing clectroncgati, ity of on clcmcn1 makes its oxide more acidic. 

Mg?4 < Na' < F < Q:? < N·'-

13. NiO < MgO < SrO < K,O < Cs,O 
increasing di,.-ctropositi \'1! na1t;re of1hc clement makes its o.~idc more basic. 

14. CCI, < MgCl1 < AICl3 > SiCI, < Peli 
In covalent halides. hydrolysis (X'curs as a rc-suh of co-ordination of a w;.1tcr 
molecu le to the less electronegative element. CCI .. docs not undergo hydrolysis 
as (.'31"bon cannot CXJ)and its octet to accommodate water molecules. 

15. S <Cl <N<O< I' 
The ncgatin: charge on X in I-IX increase with incrl·asing ek>ctroncg.ativity ofX. 
This makes the hydrogen bonding more strong. 

16. Cs- <Rb· < K- < Na•< Li' 
The ions in solution ~re present as hydrated ions. The smaller the size of the ion. 
the greater the c.~tcnt of hydration. So the size ofhydrnh.:d ions becomes larger 
for smaller sized ion and vice \'Crea. .. 

17. Li" < Na'< K' < Rb. <Cs' 
Li ' ion being heavily hydra1ed has the lowest mobili1y and Cs· ion being less 
h)1irated has the highest mobility. • 
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AAROHAN 

I. 0: ' > F > Na· > Mg2· 

All the four spc.-ck.-s arc isoclcctronic ( 1 s~2.s12p<'). The num bcr of positive d 1:1rgcs 
in the nucleus di.'Crc:,ses in 1he order 12 M.g > 11 Na > 9F > 80. 1-lcm:c o2 in"okcd 
minimum nucleus -clcc1rons anrnction and lll:lximum ckx:1ron-d1,.'Ctron repulsion 
whi le rvlg.2' irwolws maximum mtekus .;,•kctrons auraction ;.:ind minimum ek i.:1r<in
clcc1ron repulsion . These factors nulkc 1hc size o f anion greater thun 1hc 
corresponding ncu1rnl a1001 and that of cation fcss1,."'f lhnn the corresponding mom. 

2. Na~O, < MgO < ZnO <P ,0, 
O,'-id;:- of c lcctropositi\'~ c icmcnts arc alkaline whi le 1hosc of c1<.-c1roncga1in:: 
elements :,re acid ic. :'\lb line property will inc,·casc of dc."-ctropclSiti\'C c:h:1ractcr 
of metal and acidic chnractcristics increase with incrca~ or clcc1ron1..'£.tllivc 
charnc1cristic of nonmctals. Since thl' dct'troncg~11ivi1y incrc;:,scs in 1hc order N:1 
< r,.,tg < Zn. The ncidic charactcrofoxidc will ::ilso incn: as1.~ in 1hc s::unc order. 

3. Na < Al < Mg< Si 

1 
,Na 1s22s~2pi'3s1 

1 :iM g I s22s~2p''3s2 

13AI I s22s221>63s13p1 

,,Si 1s22s'2p63s23p2 

Aluminium wi II ha\re lower ionization potential than magnesium as 1he removal 
of one electron leads to the formai ion of stable com1>lctcly ti lled orbital 
configuration. So it is loosely hcld :md can be removed more easily than to 
rcmovc dcctron from fi lled 3sorbital of magnesium atom. 

4. N.,<O. .. < F.,<CI, 
Nitrog~n cOnrnin·s triple bond, oxygen contains double-bond and tluorinc and 
chlorine comain a single bond C".ach chlorine involves bonding of 3p orbiials 
while fluorine invol\'CS 2p orbit.ils, 

5. Ca' · < Cl < S2 <Ar 
1hc given species are isock-ctronic. The size ofc:uion will be 1hc smallest. The 
rnononegativc anion will have smaller size lhan the d incgal ivc anion. The si1.e of 

the noble gas Ar will be maximum. 

6. 1-ICIO < 1-ICIO, < HCIO, < 1 ICIO, 
These acids ar~ bcucr r~prcscnted as Cl-OH. OCI-OH. O~ Cl-OH. O,(1-0H. 
The large the number of oxygen atoms at1acl1ed to chic.Hine-, grc:,tcr the cll'Ctron 
pulf towards o,xygcn. Hence~ more t:usy lO remove hydrogen from 1hc acid. 

AA.ROHAN 

18. Li < Na < K< Rb <Cs 
·rhc:: rcac1ivily i11crcascs on dcsccnding the group I. 

19. Cs < Rb < K < Na < Li 
The C"asc of forimuion of hydrides dtx:rcast·s on cksccnd ing chc group I. 

20. Cs < Rb < K< Na < Li 
The melting (or boiling) poim decreases on descending the group. 

21. LiOH< NaOI I< KOH < RbOII <CsOH 
The basic nature of hydroxid1..'$ of elements of group I increases on descending 
the group. 

22. LiOH< NaOH < KOH < RbOH <CsOII 
Thermal swbilityofhydroxidt:s incre.ascson descending the! group. 

23. LiCl< LiBr< Lil 
The smaller sized Li ' ions polarised the larger anion m0te predominately giving 
larger covalent character. 

24. BcCI, <MgCI, < CaCI, <SrCI, < BaCl1 

2s. uceo, < caco, < M£CO, < BaCOJ 
On moving dO\\'n thc group. the lattice c11':rgics ofcarbwln.tc!S do not dc!'Crcascs 
much while 1hc degree of hydra1ion of1he mernl ions dccrcas~·s signitkantly 
leading to incr\.·ascs solubility. 

26. lkF, > MgF, > CaF,> BaF, 
Lattit-ccnc:rg), variinfoo is m~e dominating limn the \~1ri;uion in hydration cnctgy. 

27. Bc(OH), < Mg(OH)2 < Ca(OH), < B:,(OH), 
same as 26. 

28. 13c(O11)1 < Mg(OH), < Ca(Ol 1), < lla(OI 1), 

29. Ba1~< Sr:!'<Ca~' < Mg2• < Be~· 
The cx1cnt ofhydnuion ofion decreases with incrcas\.-s in ionic size. 

30. llc < Mg <Ca <Sr < Ba 
The rcac1 ion of alkaline ctlrlh metals becomes increasin1Z.lv vi!.!ornus with 
incrcasirlg in atomic number. .. " .. 

31. Bc < Mg <Ca <Sr < lla 

32. OaSO, < SrSO, < CaSO, < MgSO, < BcSO, . 
Hydration ofion plays a dominating role as com1>arcd 10 la nice energy. 

I 
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Extr11cli(111 mNhod 

Elcc1rol)~isorfoscd LiCIIKCI 

Elcctr<>l)'sis of fused NaC l(or) 
NoCI/CaCI, 

Electrolysis or rusted Mg0 (or) 
M~'IJKCI - . 
Carbon reduction of MgO 

Ekctrol)'Sis or fuss-.! 
CuCl,ICaF2 

Roos1ing of sulphide partially and 
reduction 
2Cu,0<·O1,S- >(:('u+SO, 

Et...-c1roly~isofAI .. O,dissolvcd in 
moltl.!n cryolitc (Of) in Na

3
AIF () 

Roasting & then n,'Cluction with 
'C' 

Roosting of sulphide ore and then 
reduction of the oxide. Carbon 
n"duction oft he O.\:ide 

Cartxm reduction of the oxide 

Sodium cym1ide leaching of rhe 
sulphidcore& rin;1llyrcr,lac1.'1llt.'1ll 
of;\g by Zn. 

Cyanide leach same as in c~lSC of 
sil"er 

Si (or) Al reduction of the oxide 
(Alum in<.Hhcrmi1e proct!ss) 

R<.•m:1rk 

Ot.x-ausc orthcir high rcm:tivity lhcy :we 
CXJ>C<.'tcd under anhydrous co11di1ion. 

C'Mtx>n reduction is not ~>0ssiblc with 
alkaline carths :is a carbide i:S IOnn1.xl "~11, 
thmt 

It issd f rcduction in a speciallydcri\'1.-d 
COll\'CrlCr. 11,so, leaching. is also 
cmplo>~d. 

A good source of cl<.-ctricity is needed 
in the e:\tr.tction of Al. 

Meta l may he purili cd by frncdon 
distillation. 

Magnetic separated is employ .. ~ as 1hc 
impurities in this case arc magnetic. 

TEST OF Co2+ 

CoO + ZnO-► CoO.ZnO 

Rinmann 's @§.S§,1 

CoO + MgO- CoO. MgO 

CobaltQQml 

Coo + Al2O~ Coo. Al2O3 

Thcnard M:JU(I 

CoO + Sno - CoO.SnO 

Cobalt ijj;gg;4 

NAIR
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To avoid the confusion in name of HgCl~(corrosive sublima1e) and 
Hg2Cl2(C:1lanel): 

'Wl(Chemical name) ~~ al ~m (Chemical fomtula)olt 

KCN TEST FOR COBALT AND NICKEL 

BUTLER'S BEARD YELLOW GREEN YELLOW 

BUFF BROWN 

. . 

. . 

. 

. 

~Mai 

l.iti,ium 

Sodium 

tvlagncsium 

CaJcium 

Copper 

Aiuminium 

Zinc 

L<!ad 

Tin 

Silwr 

Gold 

C'hronium 

-
Occurcncc 

Spodumcnc 
LiAISi.O • Lepidolitc . . 
(Li.Na. K), 
Ai,(SiO,) •. F(OH) . . , 

rock salt. N'1Ci fcld spor Na3AISiO, 

Camalilc 
KCI.MgCl2.6H,O magnesite MgCO3 

Lime stone CaCO3 
Dolomite 
~tgC03.CaCO, 
G)p,um. CaSO, .1H,0 

Copper pyrite CuFcS, 
Cupritc. Cu:O 
Mclachit,·. CuCO_,.Cu(OH), 

B..1u.,itc A1:0/:!l l:O 
cryolitc Na~Alf 6 
Atumiuo ~ilil;atcs 

Zinc blcndc or spharclile ZnS 
Cabminc. ZnCO3 

Gakna rbS 

Cassl..'.:taritc SnO~ 

Argc1uitc A.g:S 
HfITTl$ih er. r\gCI 

Native. small amount in mangn~'$C(m:s 
such as. th0$(" of Cu & Ag. 

Chromite 
Cr,0,.h<l 

NAIR
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C, 

BASES STRONGER THAN OH- ION 

H- 1 lydridc H 
OH1 Oxide 0 
o1-2 Pt-roxide Pc 
o1- Super Oxide so 
N-' Nitride News 
p~~ Phosphide Papcr 
As-3 Arcsnidc Aaj 
Sb-1 S1cbcnidc Sub 
a;-J 0ismuthidc Oikcga 
NH-2 lmidc India& 
NH,- Amide Amerio, mcin 

+ TO REMEMBE R 

I. Na3(Ag(S,01)2] 

3 I 2 complc.x. 
2. Na.[Cu.(S,01)5] 

4 6 5 complex 

3. NaJfBi(S201),J 
3 I 3 complex 

4. Na3[Ag(S,03)2) 

3 I 2 oornpJc..._. 

I + I Pb2• znu Cu2• Mg" I 
,;~ utl•liffl<:ld ~ffi 1rfll 

The soluble salls of Pb1
j Zn2• Cu2• Mg2• . When 1hey reacts with sodium 

carbonante solu1ion they forms basic metal carbonates. 

-~.-.--- =--
EXCEPTIONS OF CHROMYL CHLORIDE TEST 

Ag' Cu;/1 Hg1' 2 Sn•·• Pb' 4 

'lllul nl° urrr ".j'rlRI 'r.l 

I + I DIFFERENCE BETWEEN IIA & IIB 

~"'111 'l\!f ~ r.rr< 11nft flt~ ml'll'l ail 
Sulphides or IIA Nol Soluble 1111 Soluble in )~llow 

ammonium sulphide 

REACTIONS OF METALS WITH HNO, 

Following metal Ix-come passive wi1h nitric acid 

Fe Co Ni Cr Al 

ql' a;\ ~ '""~ "'"!-

\ . 

-

Following mc1al \\ill give NH4NO;\ on reaction with dilute & \'Cry dilute nitric 
acid 

Zn 

""' 
Sn 

1iQ 

following me1al will give H1oo r~1<,'tion with cone. Nitric acid 

~•• Mg 
'IR qf'l 

ALUM 

M=NH; Na' K' Rb' Cs· 
a,•h'll ~ ~) ;it~ 

M'= l'c' 3 At •l co·3 Ga•) cr~3 ~•1n•3 
lq,t-fi;@~it~ '" lv< >Arit 

NAIR
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ELECTROCHEMICAL SERIES 

--......J ~ -
n' FACTOR OF KMnO4 IN DIFFERENT MEDIU MS I 

Lia Al or.li Ni -:M Mg tr'I B (Busic) A(Acidic) N (Neutral) 

K$ Mll 'll'R Snwi\ Br ;!(tlFi,: 

Ba,m;r 2n m Pbl1'1111 P1sft11 

Srmm er~ Mt 0~ 

I 5 3 

I + [ GROUPS OF BASIC RADICALS & REAGENTS I 
Ca..r Fe <IAA Cu1'1r-1 CIU11'!.r.n Groups Radicals 
Na~ CdCD I 311f!l Au mm>ll 

Mg'li>l Co~ Ag :,nil Fit!~ 
Zero NH,i" 

l Au+ Hg2 ... 2 Pb•2 
D 

+ AMPHOTERIC OXIDES I aTTvl 6T7IT wmrl 
IIA Hg•2 Pb•l cu+l Cd"2 Bi•·1 

ZnO, Al2O3, BeO, Cr,03, Gap ,. PbO, SnO 

( ~ ~ 'l' ~ ~I 4Gil41 ffl'T) 
I ~ ~ w <gffl ~ <Tl1m I 

IJ B As•l Sb'3 su•? sn•" 

-----, + ACID RADICALS -·----··--------' 
I 3ffij{ ~ 'R"'IIC:I tt 'R"'!IC:I I 

m r.-c•3 er~3 Ar·\ 

DILUTE ACID GROUP 
Hco-,. co,-'. cH,coo-. No,-. 
C A N 

s,o,·' so -2 s•i 
' T I-ISO,. success 

Sure 

CONCENTRAilD ACID GROUP : 
c1- Br ,- NO - Cz0./ 1. BO/", p-

J 

1$1;<1R~1 
IV Mn"? Co+? Zrt1 Ni•1 

I l'R <PT \JJRT -r€I l 
V ua•2 Sr"2 ea•? 

1<l1cl~~1 
C B I " 8 

Ox irvlr.i 1ml ~ ~ VI Nn'\K\Mg•l 

SPECW GROUP : 
ASO 3-

so,_ MnO, 
3 ' ASO 3- PO .l- cr0,2-. Cr O 2-

' • 2 7 

I ai1q;iff1n I 
Sulphides ofllA is not soluble in yellow ammonium sulphide (Y.A.S.) where 
a.sulphides ofll B is soluble in Y.A.S . 

I AnotS B S I 
i'!,r,nrl "!\ff ~~ f.t,~ '!lol'll"I 1j;'\ 
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