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Group IA (Alkali metal) ns?

- Wulaveiidodh Ishinulanewyiidusindasy uiusngluguansuseneu wu inde
AaglsA LiCl, KCL

- msw3eulangldis electrolysis indonaslsa

Elements Source Method of preparation

Li Lithium Silicate minerals t3u Electrolysis of molten LiCl
spodumene (LIA(S,0)

Group IA (Alkali metal) ns’

' -

- fidnwauzgeu dnde gaiiien YaviaeNvaIn ANLMIILLLTDY

- dhanuseunazlninlag

Na Sodium NaCl Electrolysis of molten NaCl
K Potassium | KCl Electrolysis of molten KCl
Rb Rubidium | Impurity in lepidolite, Reduction of RbOH with Mg and H,
Li,(F,OH),AL(SIO,),
Cs Cesium Pollucite (Cs,Al,Sig0,,.H,0) | Reduction of CsOH with Mg and H,
5
Group IA (Alkali metal) ns’
IE E°
Elements 1" lonization 2" Jonization | Standard reduction potential | Radius of M*
energy (kJ/mol) | energy (k)/mol) | (V) for M* + & —— M (pm)
Lithium 526 7302 -3.05 60
Sodium 502 4569 -2.71 95
Potassium 425 3058 -2.92 133
Rubidium 409 2638 -2.99 148
Cesium 382 2430 -3.02 169

-1 reducing agent #ififian gainAdndliinnsgiuvesdidalnn (£9) Senduavsnn

- Cs uag Fr 1us1ni reactive fianlumy 1A (wunalugy, IE )

- 910 B uandliidiui Ui Wisidnmseuldifian dedaudstue E Aidngs wesandn IE Tnan
Li Tuanuguiia dauen E° ogluansavane

- Tanedanlaannsasadaldmnduatn

- asUsvnauveddaneSanilaanmnsaavaoile wu Nacl, Na,CO,, Na,SO, 7

Alkali metal ~ Standard Melting Boiling  Density  Electronegativity
Atomic Point (K)  Point (K) (g-cm_s) (Pauling)
Weight (u)
Lithium 6.941 453 1615 0.534 0.98
Sodium 22.990 370 1156 0.968 0.93
Potassium 39.098 336 1032 0.89 0.82
Rubidium 85.468 312 961 1.532 0.82
Cesium 132.905 301 944 1.93 0.79
Francium (223) 295 950 1.87 0.70
Group IA (Alkali metal) ns’
Types of compounds formed by the alkali metals with O,
General formula Name Examples
M,O Oxide Li,O, Na,0
M,0, Peroxide Na,O,
MO, Superoxide KO,, RbO,, CsO,
Flame test Li Crimson red
Na Yellow
K Pale violet
Rb Violet
Cs blulish
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Group IA (Alkali metal) ns?

1A A MA  IVA VA VIA  VIA

2" period L \EE\B \C \N \O\ F
Mg Al Si P 5 Cl

Diagonal relationship

ANUFLTUGYDY Li uay Mg 39 period  Na

6Li+N, —— 2LiN
3Mg+N, ——  Mg;N,

« Atomic radii: Li 152 pm, Mg 160 pm

« lonic radii: Li* 78 pm, Mg?" 78 pm

« Boiling point: Li 1347 °C, Mg 1090 °C, other group 1 metals much lower

« Electronegativity: Li 1.0, Mg 1.3

« Lithium is much harder than the other alkali metals, more like magnesium

« Lithium does not form a peroxide, unlike other alkali metals, neither does magnesium

« Lithium hydroxide is sparingly soluble, as is magnesium hydroxide, but sodium hydroxide
are very soluble in water.

+ Lithium forms a nitride (Li,N) as does magnesium (Mg,N,), but the other group 1 alkali

metals do not.

Group IA (Alkali metal) ns’

msihadenluldusslovd

- ushdnuanudeu wu uia wsndn

- Mviiesestuilssnniianuudumimtinudsihaiesuunnes

- Wudwanlus1ysansu

- Tlunsirdalsa bipolar u lithium carbonate, lithium citrate, lithium orotate
< o . o

- Wuiahelesiunmsuinlunsunasindsus

asilafeululdusslovd
- Mvhaylaenauiunsaluiy Seayludfoudianuudndaylluadeon

aa

< o w £d I3 ay a 1 £
- nJumiLﬂwmmyiuqmammsmm wian nszay Ylesidew ay wazled

- ansUsznoulifenillilugnaminssuldiud common salt (NaCl), soda ash (Na,CO,),
baking soda (NaHCO,), caustic soda (NaOH), sodium nitrate (NaNO,),

- lepauluifsnuarlossuliuna@ouiinnudiduegrdanon feonvvesdslldin
10

Group IA (Alkali metal) ns’

msihlVuna@eululduselovd

- Mvinde wiu KCL, K,S0,, KNO,

- Potassium sodium tartrate %38 Rochelle salt (KNaC,H,0,) WussdAUsznoundn
YDINY)

- Potassium bromate (KBrO,) 1Ju strong oxidiser 148w flour improver (E924)
wlelviutlstiay

- Potassium bisulfite (KHSO,) 1¥auena1s wu Tl 1es uaglinenmis

- KBr, Kl waz KCL 1% photographic emulsion tileldviaam photosensitive silver
halides

Group lIA (Alkaline earth) ns?
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berylium
9012

12
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[24.30,2431)

20
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calcium
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Sr
strontium Be Mg Ca Sr Ba
v
56
Ba - \Dhlaveidedldudivaessesninmy 1A aadeshufintumuaun

barium
137.3

88
* Ra sulphate, chloride

radium
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Group lIA (Alkaline earth) ns?

- Yo . = sl
msinsunlanzldis electrolysis indonaslsnnvasuime

Elements Source

Method of preparation

Be |Beryllium Beryl (Be,ALSi,0, ;)

Electrolysis of molten BeCl,

Mg | Magnesium Magnesite (MgCO,),
Dolomite (MgCO,.CaCO,)

Carnallite (MgCl,.KCLH,0)

Electrolysis of molten MgCl,

Ca | Calcium Various minerals containing CaCO,

Electrolysis of molten CaCl,

Sr | Strontium Celestite (SrSO,),

Strontianite (SrCO,)

Electrolysis of molten SrCl,

Ba | Barium Baryte (BaSO,)

Witherite (BaCO,)

Electrolysis of molten BaCl,

Ra | Radium Pitchblende (1g of Ra / 7 tons of ore)

Electrolysis of molten RaCl,

Group lIA (Alkaline earth) ns?

13
Group lIA (Alkaline earth) ns?
Elements 1t 2nd 3 Standard reduction Radius of
lonization lonization lonization potential (V) for M (pm)
energy energy energy M?* + 260 —— M
(kJ/mol) (kJ/mol) (kJ/mol)

Be 906 1763 14855 -1.70 ~30

Mg 744 1457 7739 -2.37 65

Ca 596 1152 4913 -2.76 99

Sr 556 1071 4210 -2.89 113

Ba 509 972 - -2.90 135

Ra 509 979 - -2.92 140
15

Alkali Earth Standard Melting Boiling Density  Electronegativity
-3
Atomic Weight  Point (K)  Point (K)  (g:cm ) (Pauling)
(@)
Beryllium (Be) 9.012 1280 1500 1.86 1.57
Magnesium (Mg) 24.305 651 1107 1.75 1.31
Calcium (Ca) 40.078 851 1440 1.55 1.00
Strontium (Sr) 87.62 800 1366 2.6 0.95
Barium (Ba) 137.327 850 1537 3.59 0.89
Radium (Ra) 226.0 295 950 1.87 0.9
14

Group lIA (Alkaline earth) ns?
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Group lIA (Alkaline earth) ns?

AMUALTUSTLAUNLEYLVD Be way Al

BeO uay ALO, wJu amphoteric (u#i oxides 483 Group 2 10y basic)

‘Beo +2HC —— BeCly +H2O‘

BeC+ 2NaOH ———  NapBels
Sodium beryllate

+Hs O

Group lIA (Alkaline earth) ns?

Beryllium 14184 p-type dopant lu semiconductors madﬁﬁﬂizﬂa‘wmﬁwm‘j INA

s Mg Tduszlead

- MgO: Tlugnanunssuimin uih uud msinuns arsialisneg gramnssuneasns nszdes

44 . )
1A589A3 (aluminium-magnesium alloys)

‘AIgOg + BHCl —— = 28101 5 + BHQO‘ ‘Algo3 +2NaOH —  2Naflos  + HpO

ansusznouiglanues Be waz Al BeCl, uag ACL, Wuamsusznaulmaudiilassasandeadaii

- Mg? Fndustesnamedsiudsfinisduaduluemns Je

| v ol cl <l
B / e B/( 1\"3 g N’ \,u/
P8 PO o BY E e P8

\('I’ a \(‘i/ ¢l ) c/ \-::V/ \m

- Mg lussAdszneaulu chlorophyll

- Magnesium salicylate way Magnesium sulfate T4 duen antiseptics

a5 Ca Touselevd

- 184 reducing agent lumsafalangitu uranium, zirconium, and thorium.

- 18U deoxidizer, desulfurizer, decarbonizer dwsulavienaumduvanuazliiluman

-1 alloying agent Tunswan aluminium, beryllium, copper, lead, magnesium alloys

- 14 cements wag mortars Tunsnoadna
- 14V cheese

Group llIA (Triel element) ns? np’

- B, Al, Ga ua¢ In flaveandadu +3
- TU fipveen@indude +1 uay +3 Weswnilvwialng)

- B ufslany fdnwauzlariaudunnnitlessdn

Group llIA (Triel element) ns? np’

- ALWlaveiifunnfigauuiiatangluesansusznau KALSLO, ALO,

- AL Ga uag In fleanlemadouiia viliides vildldazarelu HNO, Midush
pendlad uwiazanelunsaiilidusnesndlad (aniu TV

Elements

Source

Method of preparation

B | Boron

Kernite, a form of borax
(Na,B,0,.4H,0)

Reduction by Mg or H,

Al | Aluminum

ALO,, KALSI,O,

Electrolysis of AL,O, in molten Na,AlF,

Indium (In) Ga | Gallium

Traces in various minerals

Reduction with H, or electrolysis

In | Indium

Traces in various minerals

Reduction with H, or electrolysis

TU | Thallium

Traces in various minerals

Electrolysis

=
Gallium (Ga)

Elements lonization energy Standard reduction potential | Radius of M** (pm)
(kJ/mol) (V) for M** + 3¢ —> M

Boron 798 - 20

Aluminum 581 -1.66 50

Gallium 577 -0.53 62

Indium 556 -0.34 81

Thallium 589 0.72 95

a . P & Yy an
- indedawin lumsauazigladvedansmyiiazaretilaf

- lansonladlavemyiliazane

- sonlwsuaylensenlusives Al way Ga dauURdu amphoteric
Reaction with acids; ALO, + 6HCL — 2AlCL, + 3H,0
Reaction with base; AL,O; + 2NaOH +3H,0 —> 2NaAl(CH),

20




Group llIA (Triel element) ns? np!

B,0, (boron oxide) \Wusenlesifiemuiunsa wevugizentui
B,O, + 3H,0 —> B(OH), (Lewis acid)
B(OH)3 +H0 —> [B(OH)J + H*
Trihydroxidoboron (boric acid) H,BO,
ANUFUNUSITLdUNLEYUVDY B (g IIIA) wag Si (M IVA)
- Atomic radii: B 88 pm, Si 117 pm - Wuelaun
- Aadu acidic oxide pEBRU - 18 semiconductor

A5 Boron TdussTewd

4

L awe s

Borosilicate glassware 1tu Boron carbide Tiduusiuiu Dopant Tu semiconductor
¥ o

beakers ey test tube nsxqu‘lumanunizqu 21

Group llIA (Triel element) ns? np!

511 Aluminium Tduselewd

Packaging (cans, foil)

22

Group IVA (Tetrel element) ns? np?

6

c

carbon
[12.00,12.02)

14

Si
silicon
[28.08, 28 08]

Carbon (graphite) Carbon (diamond)

g Group IVA wusl@du 3 classes:

32

Ge

germanium
72.63

- Carbon U nonmetal

- Silicon uag Germanium L1 semimetal

= - Tin uay Lead \Ju metals

Sn | Germanium (Ge) (rudulansifiutudieavoznougiu)

tin
18.7

Y
- 1avean@iadu WU +4 uaz +2 (1lAW1E Sn uag Pb wini)
- Hydrolysis tiatanwnz Sn uag Pb #filaveandiatu +2

Tin (Sn)

207.2 'n [SD(OH)(HZO)X]J'Y [Pb(OH)(HZO)X]+

flerovium Lead (Pb) 23

Group IVA (Tetrel element) ns? np?

Elements Source Method of preparation
C | Carbon Graphite, diamond, petroleum, coal -
Si | Silicon Silicate minerals, silica Reduction of K,SiF, with Al, or

reduction of SiO, with Mg

Ge | Germanium | Germinate (mixture of Cu, Fe, and GeS,

Reduction of GeO, with H, or C

Sn | Tin Cassiterite (SnO,)

Reduction of SnO, with C

Pb | Lead Galena (PbS)

Roasting of PbS with O, to form
PbO, and then reduction with C

24
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http://en.wikipedia.org/wiki/File:Benz-velo.jpg
http://images.google.co.th/imgres?imgurl=http://www.alphacaraudio.co.uk/images/OLDSITE/LEAGUE-ALCHEMIST-17-INCH-ALUMINIUM.jpg&imgrefurl=http://www.alphacaraudio.co.uk/productmanufacturer.asp%3FManufacturer2%3DLEAGUE%2BWheels&usg=__KBT5w9U3cw-gAgTjHQBhy2qxue8=&h=626&w=640&sz=61&hl=en&start=4&um=1&tbnid=GNceM7dc7NVcbM:&tbnh=134&tbnw=137&prev=/images%3Fq%3Daluminium%26hl%3Den%26sa%3DN%26um%3D1
http://images.google.co.th/imgres?imgurl=http://www.tecnam.com.au/Editor/assets/twin%2520with%2520winglets2.jpg&imgrefurl=http://www.tecnam.com.au/&usg=__1Ib3xjYkxCYeFt_bBfLSZEHRG6Y=&h=428&w=640&sz=95&hl=en&start=1&um=1&tbnid=tInApOH0BjaS7M:&tbnh=92&tbnw=137&prev=/images%3Fq%3Daluminium%2Baircraft%26hl%3Den%26um%3D1
http://en.wikipedia.org/wiki/File:Aluminumfoil.jpg
http://images.google.co.th/imgres?imgurl=http://www.alu-go.com/files/image/press/aluminium_beverage_can01.jpg&imgrefurl=http://www.alu-go.com/en/uzenofal&usg=__LFzFvsGZvvSx8ynOl39KWs8E4_Q=&h=289&w=415&sz=61&hl=en&start=18&um=1&tbnid=9JdwCC4MpsMNUM:&tbnh=87&tbnw=125&prev=/images%3Fq%3Daluminium%26hl%3Den%26sa%3DN%26um%3D1

Group IVA (Tetrel element) ns? np?

Elements Electronegativity Melting point (°C) Boiling point (°C)
Carbon 25 3727 -

Silicon 1.8 1410 2355
Germanium 1.8 937 2830

Tin 1.8 232 2270
Lead 1.9 327 1740

- penladvosasuauiianuzilureuds veavauazuia
- CO, (g) avanethudaldnsa H,CO, (lig)
- senlasvessmdusdanuzduvouds

25

Group IVA (Tetrel element) ns? np

+ 3U (form) vesiveu

0.67 nm

c=

Group VA (ns? np®) (Pnicogens)

. nonmetal

= metalloid (semiconductor) | increasing
L metal metallic

r

- v character

LAYeRNTIATY = +3 uag +5
N aglusuvasufiauazveanaingumgiis

P fivanedtyzy Wuvewds

« voavlo¥av gnfnlwluussernewes O,

« voavla¥auns lannisenleanesaunsiliisedu o,
Tigaumgiige

« loaleasi yiuiizutueendlauiianmiiae

27

Graphite Diamond Bulky ball (C,,) Carbon nanotube (CNT)
- oonledvesddneu Ae a1 (SI0,) agluzl quartz uas vy
H H
u° H‘O\H . H
HO ) o
Py ,\5'-0’311013“0—5\'0
o] o o o
O—g i
g™ e
Tunsrieaddadududduesneuninuasiouds ‘
Tivhutauarauu Wduanyhdardodesylumes
v Tandnglaenau boric acid fu silicone oil 2
Group VA (ns? np®) (Pnicogens)
Elements Source Method of preparation
Nitrogen Air Liquefaction of air
Phosphorus | Phosphate rock [Ca(PO,),] 2Ca,(PO,), + 65i0, —> 6CaSi03 + P,0,
Fluorapatite [Ca,(PO,),F] PO, + 10C — 4P + 10CO
Arsenic Arsenopyrite (Fe,As,, FeS) Heating arsenopyrite in the absence of air

Antimony Stibnite (Sb,S,) Roasting Sb,S, in air to form Sb,0, and then

reduction with C

Bismuth Bismite (Bi,O,), Roasting Bi,S, in air to form Bi,O, and then

Bismuth glance (Bi,S,) reduction with C

o ) Bismite
Phosphate rock Fluorapatite  Arsenopyrite Stibnite 28
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Group VA (ns? np?) (Pnicogens)

Group VA (ns? np®) (Pnicogens)

Ufjiseiddny

a =

1. Wlulesiaulunszuiunis Haber process meldanmgiiasuasiiig

Lt

N, (@ +3H,e) —> 2NH,(9) uewluileldindendesely

2. Nitrogenfixation : N, —> various products

st NO;
(Nitrfbacter)

Oxidatiol

Nitrification NO,™

(Nitrosomonas,
N, Nitrosococcus)
i

Nitrogen fixation
(some bacteria)

NH3, NH,*

Reduction

v

3. A58UIUNTT Ostwald process fdeu NH, Tudu NO, NO,, HNO,

4NH,(g) + 50,(s) —> 4NO(g) + 6H,0(g)

nitric oxide
30

Elements lonization Electronegativity | Melting point | Boiling point
energy Q) Q)
(kJ/mol)
N | Nitrogen 1402 3.0 -210 -195.79
P | Phosphorus | 1012 2.1 44.2 (white) 280.5
610 (black) (white)
As | Arsenic 947 2.0
Sb | Antimony | 834 1.9
Bi | Bismuth 703 1.9
29
Group VA (ns? np®) (Pnicogens)
Oxidation state of nitrogen compound formula
-3 Ammonia NH,
-2 Hydrazine N,H,
-1 Hydroxylamine NH,OH
0 Nitrogen N,
+1 Dinitrogen monoxide N,O
(nitrous oxide)
+2 Nitrogen monoxide NO
+3 (nitric oxide)
Dinitrogen trioxide N,O,
+4 Nitrogen dioxide NO,
+5 Nitric acid HNO,
31

o 8 liquid oxygen with bubbles of oxygen gas

T - slumylsiindumsussnauluguvesuavilevsuesaoy
g e (M) wdnid polyatomic cation 1y 0, way S*

34 . _J ks S
SE ('I‘H*Il\‘uf mbic sulfur [O=O] S‘\\S/S \ys

; ) 112.3 pm S/ \S

52 / ’ dioxygenyl Sg" crown

Te e
Selenium

P34 - s Po Wniduuarleseussmedion (M™) ¢

O

Tellurium

an

-

32
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http://en.wikipedia.org/wiki/File:Liquid_Oxygen2.gif
http://en.wikipedia.org/wiki/File:Tellurium_crystal.jpg
http://www.periodictable.com/Items/084.8/index.html

Elements Source Method of preparation
O | Oxygen Air Distillation from liquid air
S Sulfur Sulfur deposits Melted with hot water and pumped to
the surface
Se | Selenium | Impurity in sulfide ores Reduction of H,SeO, with SO,
Te |Tellurium | Nagyagite (mixed sulfide and Reduction of ore with SO,
telluride)
Po | Polonium | Pitchblends

33

Elements | Electronegativity | Radius of X* (pm) Melting point (°C) Boiling point (°C)
Oxygen 35 140 -218.79 -182.95
Sulfur 25 184 115.21 444.6
Selenium | 2.4 198 221 685
Tellurium | 2.1 221
Polonium | 2.0 230 254 962

Oxides Hydrides Halogen compounds

PoO, PoH, PoX, 1u PoCl,

PoO, PoX,

PoX,

34

o

305(9) == 203(9)

o/\

Tunsyuumsdidalasiada

Q/

o

oxidation state of oxygen

/8 O3 —» 0, +0 -2 oxide

A

=0" O -1 peroxides.
uncommon:

-1/2 (superoxides),
-1/3 (ozonides),

SO, Sulfites

YOIUNABNITONEAA1Y

SF Sulfur hexafluoride

SCN™ Thiocyanates

2Na*

58
of o
o

Oxidation state of sulfur Compounds
+6 SO,, H,50,, SO,,., SF¢
+4 SO, HSO;, SO, SF,
+2 scl,
0 Sg and all other forms of elemental sulfur
-2 H,S, 5%
S Sulfides

o]

Sodium hydrosulfite

pondiaunazlalnsiau

C el et e

§ |Anode  Cathode

electrolysis of water

0 (elemental, hypofluorous acid)
+1/2 (dioxygenyl),

1 (dioxygen difluoride)
+2 (oxygen difluoride)

35

H,SO, Sulfurous acid
SO, Sulfure dioxide
SO,” Sulfates

SN, Tetrasulfur tetranitride

(sodium dithionite)
asnenu

5,0,% Thiosulfates

36



http://en.wikipedia.org/wiki/File:Ozone-montage.png

Elements Source Method of preparation
F Fluorine | Fluorospar (CaF,), cryolite Electrolysis of molten KHF,
(Na,AlFy), fluorapatite
[Ca,(PO,),F]
Cl | Chlorine | Rock salt (NaCl), halite (NaCl), Electrolysis of aqueous NaCl
sylvite (KCU)
Br Bromine | Seawater, brine wells oxidation of Br by Cl,
| lodine Seaweed, brine wells Oxidation of I by electrolysis or MnO,

As Astatine

o LAURRNTATY = -1, +1, +3, +5, +7
pniiu F flaveendiadu = -1 witduy
- nuaduelany uay At \usaiuiunsed
37

Elements | EN. |Radius |Standard reduction | Melting | Boiling Bond
of X~ potential (V) for point point (°C) | energy of X,
(pm) X, + 26" — 2X (°C) (kJ/mol)
Fluorine 4.0 136 2.87 -220 -188 154
Chlorine 3.0 181 1.36 -101 -34 239
Bromine 2.8 195 1.09 -7.3 59 193
lodine 25 216 0.54 113 184 149
Astatine 22 - - R

a a . = .
« Halogen tAntduansusznaulessinuuy monovalent ion iy anion
« F, Joshlumsifinufiseunszlien EN gefian
- F, Uu oxidizing agent A

F, + HO = 2HF+ O, 4

Hydrogen halides

Ha(9) + Xa(g) — 2HX(9)
MaCl +HzS04 — m  HCl +NaHSO4

HI > HBr > HCI >> HF

strongest weakgest
acid acid
HX | H=X bond energy | d(H—X) (pm) gas phase
(ky/mol)
HF 565 91.7
HCL | 427 127.4
HBr | 363 141.4
HI 295 160.9

o

F, SautAmaaiiuandreluain halogen Suq il
1. F, fimailseufisenanniian
2. wdaustuss F-F whaussdosni Ll ifosannesmon F Svuinidn Sidanseuinaidioats
anugseglndusnnuazadnduldusenilu Cl, Sedlornoxlngn
3. HF flgauiengs (19.5 °0) losnifniuselelasiuiudaussseninduana udlslasiay
wladBuiigauiensiiniiun wu HCL figauiten -85.1 °C
4. HF Wunsesauusnsalelasieanau wu HCL HBr wag HI Wunsaun
5. AF avanethld usdavedislanaue lavanerh
Compound Solubility (g / 100 g H,0)
AgF 172
AgCl 0.00019
AgBr 0.000014

Agl 0.000003
40
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- sodium fluoride (NaF), stannous fluoride (SnF,) wag sodium MFP Wﬁwmﬁﬁutﬁaﬂaﬂﬁuﬁwﬁ

- Brominated vegetable oil (BVO) 14ty emulsifier Tu citrus-flavored soft drinks 1u Mountain
Dew, Gatorade, Powerade, Pineapple and Orange Fanta, Orange Crush, Sun Drop, Squirt way
Fresca tiotel# natural fat-soluble citrus flavors nszanedaluthiu

- Tusiuiivstlemilumawden ethylene dibromide (BrCH,CH,B) Sdlfidusnsnuuasuagldlums

Mdnpzmluitusosudiislildiineiudiluandulunesud wiansiifuansieusiSe
-Tuslussiuiuldlaenss dadu Ager Fdldlunsvildudnegd
- lelofiu Wudwuseneudfnuedlnseussesluuie thyroxine

- tsameaaleleduenavinlvreulnsesnuln dslelenuldnanlnsendulusianie

- fsftaesleledu (tincture iodine) 1Hiluensiniolsa filelofu 2-7%, potassium iodide %38 sodium
iodide azangluihuazueanssoa

0.S Name Formula Example compounds
-1 chlorides a ionic chlorides, organic chlorides, hydrochloric
acid
0 chlorine Clz elemental chlorine
+1 hypochlorites o sodium hypochlorite,

Calcium hypochlorite

+3 chlorites clo, Sodium chlorite

+5 chlorates clo,- sodium chlorate, potassium chlorate, chloric
acid

+7 perchlorates o, Potassium perchlorate,

Perchloric acid,
Magnesium perchlorate

ammonium perchlorate
42

a1
Group VIIIA , Noble gas (ns? np®)
- swflungildessoufiienadl inseiiBidinaseuasu 8 i
- fidvunlvig) uagiien EN e aunsaiaufizenld wu xe
Elements IE OS. Density | mp. bp. Atmospheric | Example of
(kJ/mol) gem® | €O (¢c) |abundance | compound
(% by V)
He |Helium | 2372 0 1.8X10° [ 270 | -269 |5x10* None
Ne |Neon | 2080 0 9.0X10*|-249 |-246 | 1x10” None
Ar | Argon 1520 0 1.8X107° | -189 -186 9x10" None
Kr | Krypton | 1351 +2 3.7X10° | -157 -153 1x10* KrF,
Xe | Xenon | 1170 +2, 5.9%X10° | -112 -107 9x10° XeF,, XeO,,
+4, XeF,
+6,
+8

43

Group VIIIA , Noble gas (ns? np®)

Helium
IHdunfaluveaguiiosnnddessirmunuiuiuasnsunlih
Bidouvailfiduavdeifulueies MRI scanners
fhwintiesndrome lideslumainUfisen
1A laifinAu
fvsmandusnduduasssesninlalasiau
fanudaensdegs lidanswnlnd
mndnsgaeufinedideudily dezumy

Neon
158 1@euneldan1izuni
foaulidduunaiioldiu discharge tube waznaoniloou

Argon
Wufhedessiagn fidmsthluitei

msifu Cs Tuussennavesineensneu “
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http://en.wikipedia.org/wiki/File:Modern_3T_MRI.JPG
http://en.wikipedia.org/wiki/File:CsCrystals.JPG

Group VIIIA , Noble gas (ns? np®)

Krypton Xenon

Wufhedesildiid Lifindu liflsa

1Hussqlunaenvigoaisaigus

Krypton laser

« A7 tomography (Mwdndisd)vesiala Ueauaz
auesiiAnnmIUanUdes3edunuinues Fxe vas
51 Tuu

xe vos09Fueu lanslvavenden 45
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http://en.wikipedia.org/wiki/File:Lung_SPECT-CT_keosys_format_dicom.JPG

