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hycrogen helium
2
1.0079 4.0026

lithium berylliam nitrogen fluoring nean

10

Li | Be B/G|IN|O|F|Ne

6041 9.0122 10811 12011 14.007 15.909 16,908 20,180
sodlum | magnesium aluminium | siicon | phosphorus | sulfur chiorine argon

11 12 14 15 16

13 17 18
22.990 24205 26 982 28 086 30974 32.065 35462 38948
potassium | caleium seandiom | titanium vanadium | chromium | manganese iron cobalt nickel copper zinc galium | germaniom | arsenic salenium bromine: Krypton

19 20 23 24 25 26 27 29 30 31 32 33 34 35 36

K | Ca Sc| Ti|V |[CrIMn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As | Se | Br | Kr

29.098 40.078 44.956 47.867 50.942 51.906 54.938 55,845 58933 52,603 63.546 65.39 69.723 72.61 74.922 78.96 79.904 83.60
rubidium strontium ytrium zirconium nickium | molybcenum| 1echnetium [ ruthenium rhodium palladium silver cadmium indiurm tin antimany tellurium iodine xenan

39 49 50 52 53

Rb | Sr Y | Zr NbMo| Tc|Ru|Rh|Pd|Ag|Cd|In |Sn|Sb|Te| | | Xe

85468 87,62 88,906 91.224 92.906 95.94 [98] 101.07 102.91 106.42 107.87 11241 114,82 118.71 121.76 127.60 126.90 121.29
cassium Barium Tutetiurm hafnium | tantaum | tungsten | thenum | osmium iridium platinum gold mercury | thallium lead bismulh | polonium | astatine radon

55 Il 73 4 75 7 84 6

56 72 76 78 79 80 81 82 83 85 8
Cs | Ba Lu Hf | Ta| W |Re|(Os| Ir | Pt Au|Hg| Tl |Pb| Bi | Po| At | Rn

132.91 137.33 174.97 178.49 180.95 186,21 190.23 192,22 195.08 196.97 200.59 204.38 207.2 208.98 [209] 210 22,
francium radium dubnium bohrium hassium | meitnerum | ununniium | ununonium | ununbium ununguadium

103 104 105 107 108 109 110 111 112 114

Fr | Ra Lr | Rf | Db | Sg | Bh| Hs | Mt (Uun|UuulUub Uuq

|22y | [226) [262] [262] [264] [269] [268] [271] [272] [277]

lanthanum cerium | praseodymiurr{ neodyrmium | promethiurn [ samarium | europium | gadelinium terbium | dysprosium [ holmium erbium thulium ylterbium
57 58 60 61 62 63 65 66 7 68 69

59 64 (3 70
La|Ce| Pr|{Nd | Pm|Sm|Eu | Gd| Tb | Dy |Ho| Er | Tm| Yb

138.91 14012 140.91 144.24 [145] 150,36 151.96 157.25 158,93 162.50 164.93 167.26 168.93 173.04

*Lanthanide series

actinium thorium | protactinium | uranium | neptunium | plutonium | americium curium berkelium fermium nobelium

Ac|Th|{Pa| U [Np|Pu|Am|Cm| Bk | Cf | Es |[Fm|Md| No

227 232.04 231.04 1237 1244] 1243 [247] 12471 12511 252 257) 258 [259]

**Actinide series
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Periodic Chart of lons

Table of Polyatomic lons
dichromate Cr07" dihydrogen phosphate H,PO,"
cyanide cN silicate Si0s"
hydroxide OH sulphate so*
iodate 105 sulphite SO
i NOy’ hydrogen sulphide HS'
NO;’ hydrogen sulphate HSO,
00CCO0”  hydrogen sulphite HSOy’
3 thiocyanate SCN
thiosulphate $,0,"
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hydrogen helium
1 2
H He

10079
Whium | Beryiium irogen Tiuorine neon
4 7 8 9

10

Li | Be B N|o|F|Ne

6.941 90122 10811 14.007 20180
sodium | magnesium aluminium phosphorus. argon
1 12 13 15

16 17

18
Na | Mg Al P| S |Cl|Ar

24,305 26082 | 2mose | 30014 | w08 20048
potassium | calcium Seandium | Wanum | vanadum | chromim | manganese ickel gallum arsenic | selenum Kryplon
19 21 22 23 24 25 27 36

30 3 32 33 34 35

K | Ca Sc | Ti Cr |Mn Ni Zn | Ga As | Se | Br | Kr

20008 | 40078 4966 | azeer 51906 54,938 58,602 74.922 78.96
Tubidum | stronturm Vilium [ ziconum molybdenum| fechnetum palladium et antimony | telurum | iodine
38 40 42 43 5 48

39 49 53

Rb | Sr Y | Zr Mo | Tc Pd|Ag|Cd| In Sb|Te| |

85468 87.62 88,906 91224 92.906 95.94 98] 02,9 106.42 121.76
caesium barium Tutetium [~ hafnium Tangsten | fhenium plainurm gold Tead bismulh astatine
55 56 72 73 74 75 76 7 78 80 81 83 84 85

Cs|Ba| * | Lu| Hf W | Re Pt Hg| TI Bi | Po | At

13201 13733 174.97 17840 18384 186,21 195,08 20059 208.08
Trandum | radium Tawrencium | rherfordiar| Seaborgium | bohrium eilnerium | Gnunniium Tnunbium
87 89-102 103 104 106 109

Fr |Ra|**| Lr | Rf Sg | Bh Mt [Uun Uub

1223 1262] 1264] 268] 1271] 1277]

Tanthanum | cerium neodymium | promethium europum | gadaimum dysprosum [ hoimium Thuum | ylebium
57 58 60 61 63 64 5 66 67 69 70

La | Ce Nd |Pm Eu | Gd Dy | Ho Tm| Yb

13801 140,12 144.24 145 15196 15725 | 15893 16250 16493 16893 173.04
Getinium | Thorum Uranium | nepunium americium | curium Galfornium | enstenium Tendeleviur| _nobelium
89 91 93 94 95 96 97 98 99 100 101 102

92

Ac| Th U |Np Am|Cm Cf | Es Md| No

[227] 22204 1243 [251] 252] [258] 259]

*Lanthanide series

**Actinide series
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32 261/ sacldly ) sl 24 s Nlell

pacld — e + 91.61

NaOH —
KOH

Ca(OH), —
Mg (OH), —

Al (OH), —

:C)L:Y\ Jdle Jels

Na,CO;
Pb(NO3),
NaOH

Pb(NOs),

CaS
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Mg +2HCI — MgCl, +H,

2Nay,) +Cly,) — 2NaCl,

H, +Cl, — 2HCI

2PbO, —>2PbO + O,

2Al+Fe,0, — ALO, +2Fe

Cu+2AgNO, — Cu(NO, ), +2Ag

Pb(CH,CO0), + H,S — PbS + 2CH,COOH

2AgNO, + CuCl, —> 2AgCl + Cu(NO,),

Al,(SO,), +3Ca(0H), — 2AI(OH), +3CaSO,

2HNO,,,, +Mg(OH ),y = Mg(NO;),,, +2H(OH),,

Zn(OH), + 2CH,COOH —» Zn(CH ,COO0), + 2 H(OH)

Al,Cy) +12H(OH) () — 3CH, ) + 4AI(OH ),

Fe,0, +3C0O — 2Fe+3CO,

(d:&”g‘»ﬁdﬂp)(»ﬁ‘p/ﬁ(}\iﬁy\/p 5\.&"',»{

Al(SO,)s

Zn(OH)2

: Ié\,gg\ ¥alall 34

Mg + HClI — MgCIZ + H, -1

Na + Clg —  NaCl

H2 + C|2 — HCI

PbO, PbO +

Al + Fe,O, A|203 + Fe

+

Cu + AgNO; —  Cu(NOs), Ag

Pb(CH;CO0), + H,S PbS + CH;COOH

AgN03 + CUC|2 AgCl + CU(NOg)z

+

+ —

Ca(OH), Al(OH), CaSO,

HN03 + Mg(OH)Z — Mg(N03)2 + Hzo

+ CH;COOH — Zn(CH3COO)2 + H,O

A|4C3(s) + H20(|) CH4(g) + Al(OH)3(S)

Fe +

Fe,O; + CO CO,
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(g/mol : saa sl ) colal jally § jaia 4l salall (pa aa) g Jge ALS 3 Q,L\ :\L&\%

(H=1,0=16,N=14 Al=27, P=30.9,5=32 ,Ba=137 , Cu=63.55 ) (ob L 4 sall AL&N ) ; JUia

1 mol H,SO, : |

0.5 mol Al(NO3)3 <

2 mol HsPO, : d

0.6 mol Ba (OH), : 2

0.5mol Cu SO4.5H,0: &

g € S Al s

(80.02: ) 2 mol NaOH (Na=23,0=16.00,H=1.01) G Wl aaS(1

100 g Na,CO; ( Na=23,C=12.01 , 0=16.00, H=1.01 ) (s Y sa oS(2

0.5 mol Cu S0,.5H,0( Cu =63.55,5=32.07,0=16.00, H=1.01 ) & W2 oS (3

100 g (NH,),SO,; (N=14,5232.07, 0=16.00, H=1.01 ) & Y5 oS (4
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CaC03(s) +2 HCI(aq) —  CaClypq) +

Km =1000 m L=1000 mL Kg=1000g
m =100 Cm L=1000Cm* g = 1000 mg

Z\,,dlﬂ\ Fleal) Ja :
(re dada ALS La | 11.35 g/em? (s skt (abia ll 46US 22 5.00 cm’® 4aaa 5 ¢ 11.0 g 5 s Jslae (e Al 41K -]
(113.5g) £0.01 L s alia )l (2.20 g/cm’) ¢ Jslaall 48US L

10 g/ Cm® 43S, 0.5Kg 4d€ Jlaspaa la— 3
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cdstaall b Sl A0 4 gial) dpail) casn) L plall (e 100 g (8 Seall (e 5g Al a3 (2

= Sall A A giall Al
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A .
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