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Symbol Sn

Atomic number 50

Atomic weight 118,69

Isotope 120, 118, 116, 119, 117,

124, 122, 112, 114, 115

Crystal system

White tin (P? ' tetragonal

Gray tin (@) | cubic
Melting point (°C) 23149
Botling point (°¢) 2,270

Density or Specific gravity

(glcm3 at 20°C)

White tin (B} 7431

Gray tin (%) 5475
Oxidation number +2, +
Electron configuration 1S2 232 2P6 352

4d "~ 58 5P
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TR 1 (nB)

Tensile strength as cast psi at 15% 2,100
200°C 650
-40°¢ 2,900
Electric resistivity (microhm/cm) at 0°C 11.0
100°C 15.5

Thermal conductivity (callcmlcmzlsecloc) at 100% 0.145

Magnetic susceptibility, cgs unit 0.027 x 10-6
Modulus of elasticity million psi 6=645
Specific heat (cal/g) at 25°% 0,053
Latent heat of fusion (cal/g) 14,2
Latent heat of vapourization (cal/g) | 520 £ 20
Shrinkage of solidification (%) 2.8

Coefficient of linear expansion (per degree)

at 0% 19,9 x 10“5

100°¢ 23.8 x 1070
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v
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Cu, Sb, Bi, Cd, Ag, Pb, Co, Ni, Al, T4, Na WdT Zr WAlW
mnTan-uannqnmnmu mmruaumﬂw.nqmﬂumr t'ﬂuqmaun'ﬁ
goelanzogy (o narloadiady A2 WUEe mechanical strength

uaznawdwarolunasle e
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wwwammﬂw-nnqn 2-70 % muamﬂun m

l
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tade name or type composition (petcent) uses
Cu Sn Pr - Sb Ni Al St T Zr Cr Fe
Tin bhse and lead base
Babbitt metal (grade 1) 4.5 91 4.5 turbines, centrifugal
: pumps
Babbjtt metal (grade 2} 35 89 1.5 automotive bearings
Babblit metal (grade 3) 8 84 8
Babblit metat (grade 4) 3 75 10 12
Babbitt metal (grade 5) 2 65 18 15 bearings
Jeweler's white metal 92 8 costume jewelry
Pewtér (casting) 0.5 92 1.5 plates, domestic
R utensils
Pewtér (spinning) 2 9i 7 tea and coffee setvice,
trays, tankards
Pewter (soft) 2 95 3
Britahnia metal 1-3 90-95 ' 4-8 castings, ornamental
objects
Linotype 3-5  balance 11-12 type metal
Stereutype 68 balance 13-15 type metal
Monotype 7-8 balance 15-17 type metal
Fourldry type 10-{3 balance 20-25 type metal
Alumnum base
Alcoh 805 1 - 6.5 0.5 balance 1.5 solid bearings subject
to high loads
Alythinum-Tin 1 20 balance autormotive bearings-
connecting rod,
main camshaft
Miscellaneous
AlpHa titanjum 2.5 5 balance structural material
for aircraft and
. : spacecraft
Zircdloy-2 1.5 0.05 balance 0.10 0.12 nuclcar power reactor
fuel cladding
Superconducling NbiSn 334 solenoid magnets
Dental amalgam® 12 fillings
*Plub mercury, silver balance,
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1.4.3 garvrzneufyn (Tin compounds) FynvifiFuailians

4 "4 L 1 v P
drznauotiunTunazdunte  Tngasirsnayanuqudadinar leds s lusy
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»
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Flunz 3

1 L [ 4
mrat 3 nﬁr11ﬂr:Tumumaqaﬂrﬁrznanﬁqn(1' 6
Compound Application
tin metal manufacture of tin plate, solders,

tin(IV) oxide
tin(IV) hydride
tin(II) acetate

tin(IX) chloride

tin(II) fluoroborate
tin(II) fluoride

tin(II) 2-ethylhexoate

bronzes, pewter, alloys, amalgams,
chemicals

ceramic glaze opacifler, ceramic pigments
gase-plate tin on metal, ceramics
catalyst

electrotinning of steel strip, tin
coating of sensitized paper, antisludge
agent for oils, stabillzer of perfumes
in socaps, additive for driliing muds,
electroplating, catalyst in organic
reactions

tin-plating baths

toothpaste and dental preparations
catalyst for polyurethane foam production

end incurring sillcone. cll formulations
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Compound

Application

tin(II) oxalate

tin(II) oxide

tin(II) sulfate

tin(II) tartrate

tin(IV) chloride

sodium stannate

sodium pentafluorostan-

nite
tin(IX) oleate
dibutyltin dilaurate
and dibutyltin maleate

tributyltin oxide

catalyst for coal hydrogenation,
catalyst for acid-type esterifica-
tion, trangesterification or poly~
esterification

manufacture of gold-tin and copper-
tin ruby glass

immersion plating of steel wire,
electrotinning strip, with copper
sulfate for lacquer tinishes
dyeing and printing of textiles
mordant in dyeing of silk, prepara-
tion of other inorganic and organic
tins, manufacture of blﬁeprint and
other sensitized papers

alkaline electroplating tin baths

dentifrice formulations

catalyst for polymerization
prevent the decomposition of poly-

vinyl chloride

‘anti{foulant in marine plant, wood

preservative, fungicide,bactericide
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fuaéﬁnmm L zaNeR T nAT ﬁﬂ.:ut: ﬂ?uwaqrﬁ';mmr% LATIZY
nnnm?wmﬁm;'n n'mgn;m m'mu:un"u ﬂ?n‘\mv:"IQn PR
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3 vy
1.5.1 Volumetric method  LUIU3TNATYtATazwd o2l lunar

1Ln:r1.wa'njrmmnqn‘luuwmﬂrmmnqnmn ( 5 mg) W J‘Tan-mq "
v

wartslimiztusynoy Tnumrmmu (reduction) nqn'luﬂq'lurﬂ

dumEdesy  (sn(ID)) uamiwasendleslvttusumiadeom

)
(snCxY)lnvdrrazarwlelefumns swdeidu ticrane

[ L 4
1.5.2 Gravimetric method tudFimledilunrIiarazu

[ ] [] [] 1 [
wwfuwfynluur  Wilavemae « detuaguer  Trawifynlunnnsney
 ’J

3 ¢ -
ag'lurﬁﬂamuunuﬁnﬂﬂn‘lﬁn (stannic oxide, Sn0,) waIvAInnAray
Y v W

WuALa 9 min

«
1.543 Atomic absorption spectroscopy tﬂu’:‘imr'% LATATY

»

i‘:‘l;amqmﬂwnq'lumr’nnr'\z';mﬂ?n*m'ﬁqnﬂ?uw;au '1 ﬂ?mmr;'nqn
gaanr3asasnes luus lnidi ula-flnﬁtiﬂm’iqmn (a fuel rich,
reducing flame) Tnmmn-mqnnum'm L;u;uf;ﬁqmna’lmﬂaﬂﬂ
air-hydrogen, air-ethylene uas nitrous oxfdewethylene flame

[}
tfu 1-1.5, 2-2.5 uaz 4=5 ppem muay  Inudhaanarganduuds

] 1
(absorbance) WAy wuIRAYU 224.61, 235,48, 286.33 nm nANRN



13

] ] [
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v v

1tnn~unqnwm'mwmumqn 0s1=0.5 ppm Wazlnumzshlinudd
agpiration tll‘iﬂi!f‘mﬁlltﬂﬂaﬂ hydride generation %4 WATOIMWY

wi
ﬂ?uwﬁqn’lnnﬁt‘nﬁq 5 x 102 ppm

P
1.5.4 Emission _spectrometry tﬂu’:‘imr’nmﬂsuﬁnm?qm-

mm*wvwnwa mm:rn‘lmmr'vm'mma 4 wammq‘lﬂurmnu

L

"
umnmrunmmrﬂ'nnmu'\mmwmw AT lﬁT’l"'mJ.ﬁ“ lﬁ?ﬂ\lﬁﬂﬂﬂfﬂh'\

U

v v | I

1.5.5 Neutron activation analysis neuuh'nu Lwaumqnu

PR : [} 1 [} 41
s enlnlagdTiszin e 9 undinaridiealdeRa ﬁmwﬂtﬂw
v

v [}
9znadll nuclear reactor wazmwitiulylneasderuniu sannar

[}
tritungaaloleivl (isotope) 19 9

.4 119
1.5.6 Spectrophotometric method tﬂu'm mﬁ LT .-'Wﬂ It

a.mmm ZT9M u 1 ‘lsmrumﬂ'ﬁmmnnnqn (Rngasdsnoy 13 eronid
44
FanautwaT om m*aq'mmruuuﬂunmimaamr#lﬁmﬂﬁmu*\nun:qn

i -
19U nALaBU 'ﬁaﬂqTaTtu mug:mum:mﬂmu’luuw 3

1.5,7 Miscellaneous analytical methods Taun X-ray

fluorescence,Infrared internal reflection spectroscopy, Fluori-

metric method UAL Electroanlytical method
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