I A A B IVB VB VI B VII B VIII B 1B 1B 1A VA VA VIA VIIA | VIIA

1 2
H | He
1.008 | 4.0026
5 6 7 8 9 10

B C N O F Ne

10.811 | 12.011 | 14.007 | 15.999 | 18.998 | 20.183
13 14 15 16 17 18

Al Si P S Cl | Ar

26.982 | 28.086 | 30.974 | 32.064 | 35.453 | 39.948

22 23 24 25 26 27 28 29 31 32 33 34 35 36
Ti Vv Cr{ Mn| Fe | Co| Ni | Cu Ga | Ge | As | Se | Br | Kr
47.89 | 50.942 | 51.996 | 54.938 | 55.847 | 58.932 | 58.71 63.54 69.72 7259 | 74922 | 78.96 79.909] 83.8
40 41 42 43 44 45 46 47 49 50 51 52 53 54
Zr | No | Mo| Tc | Ru| Rh | Pd | Ag In | Sn | Sb | Te I Xe
91.224 | 92.906 | 95.94 *08 101.07 | 102.91 | 10642 | 107.9 11482 | 118.71 | 121.75| 12761 | 126.9 | 131.29
72 73 74 75 76 77 78 79 81 82 83 84 85 86
Hf | Ta| W | Re | Os Ir Pt | Au Tl | Pb | Bi | Po | At | Rn
178.49 ] 180.95| 183.85]| 186.21 | 190.2 | 192.22 | 195.08 | 196.97 204.38 | 207.2 | 208.98 | *209 *210 * 222
104 105 106 107 108 109 110 111 114 116 118
Rf | Ha | Sg | Ns | Hs | Mt | Uun | Uuu Uug Uuh Uuo
*261 | *262 | *263 | *262 | *265 | *268 | *269 | *272 | *277 *285 *289 *293
Based on symbols used by ACS | S.M.Condren 2001
58 59 60 61 62 63 64 65 66 67 68 69 70 71
* Designates that |**Lanthanum Ce Pr Nd | Pm | Sm | Eu Gd | Tb Dy Ho Er Tm | Yb Lu
all isotopes are  |Series 140.12 | 140.91 | 14424 | *145 | 150.36 | 151.96 | 157.25 | 158.93 | 162.51 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97

radioactive

*** Actinium
Series




Valance, Charge on lons

e compounds have electrical neutrality
e metals form positive monatomic ions
* non-metals form negative monatomic ions



Vaence of Metal lons

Monatomic lons
Group [A - +1
Group 1A - +2

Maximum positive valence
equals
Group A #



Vaence of Non-Metal lons

Monatomic lons
Group VIA - -2
Group VIIA - -1

Maximum negative valence
equals
(8 —Group A #)



Types of Elements

metals
nonmetals
metalloids — semimetals



Charges on Some Common
Monatomic Cations and Anions

Hydrogen appears twice because
it can gain or lose an electron. | H
H* _, JA  BA

- | Maingroup metals | | Metalloids | (171 (18
34 4A 5A BA
Transition metals Nonmetals, | 13 (4 (5 (8
noble gases |
4B 5B 6B 7B 8B 88 BB 1B IB ey =k
@ (6 6 M ©® (9 (0 (g2 [N =
Tt | e gl e Se| Br-
1 Ag'} cézi- ;—
Hgy'
l.@?

W/ L/L

Transition metals can lose varying numbers of
electrons, forming cations with different charges.




Family Names

Group |A alkall metals

Group A akaline earth metals
Group VIIA halogens

Group VIIIA  noble gases

transition metals

INner transition metal's

e |lanthanum series  rare earths

o actinium series trans-uranium series



Formation of lonic Compound, NaCl

Im tnble sali, the Na™ {gray sphenes)
and CF (green spherest ions s

& neuiral aochiom atom hoses
o electron 1o fom

each other b foom an NaCl orystal. |
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Alkanes and their Alcohols

Alkane Alcohol Molecular
Alkane Boiling Point Alcohol Boiling Point Maodel

Methane CHYy =161.6 °C Methanol  CHZOH 65 "C

Ethane  CHJCH, ~8R.6 L Ethanol  CH.CH,OH 78°C

2
Propane  CHyCHLCH, -42,1°C Propanol  CHLCH,CH,OH 97 'C
'
i




Hydrocarbons and Alcohols

akanes— C H,, .,
akenes— C H,,
akynes—C H,, ,
alcohols — ROH

— where R refers to the hydrocarbon radical
backbone

— created by substituting an -OH functional group
for aH atom in the hydrocarbon



Alkanes — CHonso

methane — CH,
ethane — C,H,
oropane — C;Hg
putanes — C,H,
pentanes — CcH,

hexanes— C,H,,
heptanes — C,H ;4
octanes — CgH 4
nonanes — CyH,,
decanes— C,,H,,



Butane

e Butane molecules are
present in the liquid
and gaseous states in
the lighter




Straight & Branch-Chain Alkanes

Molecular Condensed Structural Molecular
Formula Formula Formula Model
Butane CH3CH,CH»CH, H H H H
B— 1
CsH,q Melting point — 138 “C H—C—C—C—C—H
Boiling point —0.5 °C T
H H H H
Methylpropane H
CHsCHCH |
_{: S

CH, E
Boiling point —11.6 °C |
C
|
H




Alkane |somers

.6 Alkane Isomers

Molecular Number of Molecular Number of
Formula Isomers Formula Isomers

CH4 1 CoHag 35

CEHG 1 C 1 BH22 75

C;Hg 1 C,>Hyg 355

C4Hyo 2 CisHsz 4,347

CsHyz 3 C2oH42 366,319

CeHy 5 CipHez 4,111,846,763
C-Hyg 9 Cs0Heo 62,491,178,805,831
CeHig 18
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