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Tentative Schedule: Tentative lecture topic coverage, subject to
change.

| Meeting | _Date | Topic

9 25-10-2016 Refresh: Studium General “Chemistry in Context”
10 03-11-2016 Introduction, Hydrogen
10-11-2016
11 17-11-2016  Group 1A,11A (1,2)
12 24-11-2016  Group llIA, IVA (13,14)
13 01-12-2016  Group VA, VIA (15,16)
14 08-12-2016  Group VIIA, VIIIA (17,18)
15 15-12-2016  Group IB,IIB, I1IB (3,11,12)
16 22-12-2016  Group IVB, VB, VIB (4,5,6)
17 29-12-2016  Group VIIB-VIIIB (7,8,9,10)

18 05-01-2017 Final Exam



Periodic table of elements

1 IUPAC Periodic Table of the Elements 18

1 2
H He
hydrogen helium
[1.007, 1.009) 2 Key: 13 14 15 16 17 4.003
3 4 atomic number 5 6 7 8 9 10
Li Be Symbol B C N (0] F Ne
lithium beryllium name boron carbon nitrogen oxygen fluorine neon
[6.938, 6.997] 9.012 standard atomic weight [10.80, 10.83] | [12.00,12.02] | [14.00,14.01) | [15.99, 16.00] 19.00 20.18
" 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
sodium magnesium aluminium silicon phosphorus sulfur chlorine argon
22.99 [24.30, 24.31) 3 4 5 6 7 8 9 10 " 12 26.98 [28.08, 28.09) 30.97 [32.05, 32.08] [35.44, 35.46) 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassium calcium scandium titanium vanadium chromium | manganese iron cobalt nickel copper zinc gallium germanium arsenic selenium bromine krypton
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38(2) 69.72 7263 74.92 78.97 (79.90, 79.91] 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te | Xe
rubidium strontium yitrium zirconium niobium molybdenum | technetium ruthenium rhodium palladium silver cadmium indium tin antimony tellurium iodine xenon
85.47 87.62 88.91 91.22 9291 95.95 101.1 1029 106.4 107.9 1124 114.8 118.7 1218 1276 126.9 1313
55 56 57-711 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs Ba | entenos | HF Ta w Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
caesium barium hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
132.9 137.3 1785 180.9 1838 186.2 190.2 192.2 195.1 197.0 200.6 [204.3, 204.4] 207.2 209.0
87 88 89-103 104 105 106 107 108 109 110 m 112 113 114 115 116 17 118
Fr Ra actinoids Rf Db Sg Bh Hs Mt Ds Rg Cn Uut FI Uup Lv Uus | Uuo
francium radium rutherfordium dubnium seaborgium bohrium hassium ununtrium flerovium ununpentium | livermorium nunseptium | ununoctic
57 58 53] 60 61 62 63 64 65 66 67 68 69 70 7
La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
lanthanum cerium i samarium europium | gadolinium terbium dysprosium holmium erbium thulium ytterbium lutetium
138.9 140.1 140.9 144.2 1504 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
INTERNATIONAL UNION OF Ac | Th | Pa| U | Np | Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
PURE AND APPLI ED CHEMISTRY actinium thorium protactinium uranium neptunium plutonium americium curium berkelium californium einsteinium fermium mendelevium nobelium lawrencium
232.0 231.0 238.0

For notes and updates fo this table, see www.iupac.org. This version is dated 8 January 2016.
ght © 2016 IUPAC, the International Union of Pure and Applied Chemistry.
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Discussion

* Which hydrogen bond would you expect to be
stronger, S-H......O or O-H......S?

* Describe the expected physical properties of
water in the absence of hydrogen bonding.



IUPAC def (2011)

* The hydrogen bond is an attractive interaction
between a hydrogen atom from a molecule or
a molecular fragment X—H in which X is more
electronegative than H, and an atom or a
group of atoms in the same or a different

molecule, in which there is evidence of bond
formation.![®]



Alkali Metals and Earth Alkali



TR TR e

”Perhapq one of you gentlemen would mind telling me just
what it 1s outside the window that you find so attractive...?”

http://strangematter.sci.waikato.ac.nz/

CoOpyrignt NIck Kim



Down’s Process

H Cly(g) Entry port for electrolyte
Iﬂl_
<— 1 Molten NaCl and CaCl,
| — ——> Na(l)
| I ; I - [ron gauze
(circular, joining
Iron cathode with gauze on the
(circular, joining +\ left of the diagram)
with cathode on Graphite anode

the right



Uses of Sodium

Other industry (3%)

Food processing (3%)
Agriculture (3%)

Water treatment (3%)

Miscellaneous (10%)

NaCl Chemical industry
(mainly chloralkali
industry) (35%)
Winter road
clearance (43%)
(a)
Water treatment (2%)  Industrial flue gas
wlp and paper industry (2%) desulfurization (2%)
Miscellaneous uses (3%)
Stock piles (e.g.
for distribution
NaZCOB to industry (4%)
Soaps and
fetergents (10%) Glass
manufacturing (48%)

Chemical industry
(Na-based inorganic
chemicals) (29%)



Flame Test




Earth Alkali

Dolomite OIivine.
CaC05;:MgCO, (Mg,Fe),SiO,

log Abundance

hitp-imineral gallees. comMinerals/
Silcate/OLIVINE/OLIVINE htm

Celestite

Be Mg Ca Sr Ba

carbonatimagresitimagnesit hom Relative abundances in the Earth’s . .
A ttp://www.galleries_.com/minerals
crust of the alkaline earth metals /sufatesicelestiticelestit htm



Beryllium

eSmall size and high charge density in BeZ+

eBe is the only group 2 element that does not form a stable
complex with [EDTA]4-.

eBeryllium compounds tend to be covalent

eBeryllium occurs in the silicate mineral beryl Be;Al,[SiO,5], and
emerald and aquamarine.

Emerald X-ray Window

oy o

hitpiimineral.galleres.comminerals/slicateberyvbent.him hitoimineral galeries.comminerais/GEMSTONE/EMER  hitpJ/waw.beryllumproducts.comyCommerciaXray.aspx
ALDEmeraid.hem

Be;AL[SigO45]



Flame test




Calcium Uses

World production of CaO, Ca(OH),, CaO*MgO,
Ca(OH),*"MgO, and Ca(OH),*Mg(OH), is ~125,000 Mt.

CaO(s) + H,O(l) > Ca(OH),(s) AHe =-65 kJ mol-!
Ca(OH),(s) + CO,(g) > CaCOx4(s) + H,O(l)

Hoover Dam coccolithophore
hEtp:iwww.e63.Int/esaCP/SEMDOG3ARZE_Protectng 1.htmy

CaF, + H,S0, > 2HF + Ca(HSO,),



Drying Agents and Desiccants

Drying agents for drying or
predrying solvents include The Desiccator
anhydrous MgSO0,, CaCl,,
CaS0,, Na,S0,, K,CO,, which
are hygroscopic.

esome can be regenerated by

air tight lid
heating

esome react irreversibly with
H,O (e.g. Ca, Mg, CaH,)

perforated mesh
CaH2 + 2 H20 —> Ca(OH)2 + 2 H2

Drying agents for use in drying agent

desiccators include anhydrous
CasO,, CaCl,, KOH, P,0s, which
are hygroscopic.

(calcium chloride)



References

* Huheey et al., Inorganic Chemistry (book)

* Prakash et al., Advanced Inorganic Chemistry (book)
« Journal of Inorganic chemistry

« Journal of chemical education

* Download lecture materials:

« http://nurma.staff.uns.ac.id




