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DENSITY AND SOLUBILITY ol AL £
OF SOME COMMON GASES MV Na .
130, oy 1
DOnSi;}’ 120 4 /
Name grams/liter | Solubility™ o -
0°C 760 mm, S0 /1/ //] /
air 1.29 i E 100 7 /
ammonia 0.77 89.5 g 90 Z /
carbon dioxide 1,98 0.3346 T 8 R / KINCK
carbon monoxide 1,25 0.0044 e f./l
chlorine 3.21 0,99727 % 70 Javi NC’:! /
nitrogen monoxide 1,34 0.0098 = | / K|C
hydrogen 0.09 0.,0002 - 60 A )
hydrogen chloride 1,64 82.3 '~ 50 ’
hydrogen sulfide 1.54 0,7066 z ]
nitrogen 1,25 0.0029 ‘3 40 ya
omgen é“% 0:0069 > 30 = Na ) V.

» . ) i o /
sulfur 1§x1 e 9 83 A 20 // Lk Cl10;
*weight of gas in grams dissolved in 100 grams 10¥< //

of water at 0°C and 760 mm, T at 10°C - wce (SI0413
] | T
O 10 20 30 40 50 60 70 80 90 100
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r Chemistry

SOLUBILITY CURVES

Temperature, °C

Chergs on Scme Redicals (D)
CH,C00™ | C10,~ |H,PO. ™| NO, TABLE OF SOLUBILITIES IN WATER
= +
co Cr,0.,={H,0 OH™
. _ £ Z = o _ i~nearly insoluble o 5 3
C20, HCO,™ |He, P05~ ss-siiglitly soluble 2y § § 'E ol o E 3|8
- HPO = - = s=soluble dl.4] © -N Ol 9] & o3 :; -
e » |MO” | PO, d-decomposes Sl B2 8| &3l s ﬁ' ol & 5
c10,~ | Hs0,” {m,* | 807 {n-not isolated HHB R EEIRERHE L
Cl05 HSO 4— NO,” S0 “= aluminum s |sinls|i|sjis|i]i]s |d
amrionium s|s|sfisi{s|s [s|n]|8 s [S
barium s |sli|[sfs]|s |s|s{i]i |d
calcium s |s {i|s |ss|s |[s |ss{i|ss|d
@ copper 1I s |s |1]s|ild s [i{i}js [i
iron 11 s Is |i|sf{i]|s|sjifi}]s ji
iron III sis|n|sli|s|s]i]i][ss|d
SYMBOLS OF SOME PARTICLES lead s 1ss/31 | ss|i |ssls |13 ]i]i
2 magnesium s |s|ilsfilslsjifi]s [d
 electron _ e° | deuteron M mercury 1 ss|i |ili|nli]fs]ilil[ss]i
; " 3 ercury II s |ssli|s{ifilsjijifd|i
ngutron  ,n triton . H Eotassium s|s|s|s|s|s|s|s|sis|s
- 1 ilver ss|i (i1 ]i|nfi s {i}i]ssfi
proton | H alpha ZHe‘* kodium s |s|s|sls]slsfd|s}|s |s
particle kinc s |s|i|s|i|s s fii]s|i
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS AT 25 C HALF-LIVES
Heat of Free Energy OF SOME
Compound Formation of Formation RADIOISOTOPES
kcal/mole(aH)* | keal/mole{a®)# 14¢ 5,700 yrs,
Aluminum oxide (s) -399,09 -376.77 *5Ca [152 days
Ammonia (g) =11,0k4 -3.98 3601 L x 105 yrs, ¢
Barium sulfate (s) =350,2 =323.4 60Co 5.3 yrs
Calcium hydroxide (s) 235,80 -21L.33 e A2
Carbon dioxide (g) -94,39 94 .26 Cs {33 yrs,
Copper (II) sulfate (s) -184,00 -158,2 1317 |8 days
Dinitrogen monoxide (g) 19.49 24,76 “2¢ 1124 hrs,
Ethyne (acetylene) (g) 54,19 50,00 T 3% (153 days
Hydrogen fluoride (g) -63.99 D 505, |2 - L
Hydrogen iodide (g) 5.93 — r|20 yrs.
Hydrogen oxide (£) -68,32 =56.69 (::)
Iron (II, III)(o§ide(s) -267.3 -232.& _
Lead monoxide (s =52,40 =U45,25
Magnesium oxide (s) -143.84 =136,13 ACID-BASE CHART
Mercury (II) oxide (s) -21.68 =13.99 N Conjugate acid Conjugate base
Nitrogen monoxide (g) 21.60 20.72 o HC1 c1- 4;3
Potassium chloride (s) -10L,18 -97.59 o HNO N0, %
Sodium chloride (s) -98.23 -91.79 b H.SO HSO, ™ 5
Sulfur dioxide (g) ~70.96 ~T1.79 8 ot no |8
Zinc oxide (s) -83.17 ~76.05 :Z Hgo - 38 = z
— A _ . _ % 4
(s) = solid (£) = 1liquid (g) = gas &? AL(H,0) ** Al(Hzo)s(OH)+f E?
#Minus sign indicates an exothermic reaction. & NH * NH P
2 4 s be)
H.O OH~ N
b A NH_- 2
@ av 3 2 3

HEATS OF REACTION <::)
"REPRESENTATIVE" ELEMENTS
t = 25°C p =1 atm," kcal/mole* I
1 [ . .
L] = H -57.8 13. I:I tion E *
Hz(g) t3 02(5) zo(g) o7 H 3.5 lonization Enerey Electronegativity®*®
H,(g) + 3 0,(g) = H,0(£) -68.3 o, IIA IIIA IVA VA VIA _VIIA
5.5 9.3] B.3] 11.2] 1iB.5 13.0
S(s) + 02(8) = 502(8) -7.,0 Li Be B C N 0
_ 1.0 1l.51 2.0 2,5 3.0 3.5
Hy(g) + S(s) + 20,(g) = H,50,(£) -194.0 51l 7.61 6.0] 8.11 10.9 10.3
1 1 N Al |si P s
£ lo = NO 21,6 a (Mg
2 Nz(g) t2 z(g) (e) 0.9} 1.2] 1.5 1.8 2.1 2.5
1_ = No 8.1 )403 6.1 600 8.1 10.5 9.7
1 N,(g) + 2z(g) 0,(g) K Ca |Ga |Ge As Se
1 - - [] L)
3 N,(g) + 3 H,(g) = Mi (g) 11,0 0.8] 1.0f 1.6] 1.8] 2.0 2.,b
: T.2[ 5.7] 5.8] 7.3] 8.5 9.0
C(s) + § 0,(g) = co(g) -26.4 | lgp  lsr lzn lsn b |Te
= - .O 0.8 loo 107 138 109 2.1
C(s) + 0,(g) = 0, (e) o 391 5.2 6.1 7.5[ 8.0
2C(s) + 3H = CH_( -20,2 Cs Ba Tl Pb Bi Po At
(o) 2(8) = Gh le) 0.7 0.9l 1.8} 1.8] 1.9 2.0] 2.2
*of the product formed 5.3 Wist, ionization energy in e,V. .
. . . . . Fr Ra
(Minus sign indicates an exothermic reation,) 0.7 ##prbitrary scale
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pH VALUES FOR EQUIVALENT (0.1N.) SOLUTIONS STANDARD OXIDATION POTENTIALS
hydrochloric acidll.l alum .2 Ionic Concentrationsl molal in water at 255C
sul furic ac .2 |boric acid 5,2
phosphoric acid |1,5|pure water 7.0 Half cell Reaction E°(volts)
citrie acid 2.2 [sodium bicarbonate/ 8.4 +
acetic acid 2.9 [borax 9.2 Li=1L1i_ + e” 3,05
Rb = Rb™ + e~ 2,93
K=K +e 2
ammonium hydroxide |1l.1 Cs = Cs* + e~ 2'33
sodium carbonate 11,6 Ba = Ba'* + 2e~ 2'90
trisodium phosphate| 12.0 Sr = Sp*t + 2e- 2'89
sodium hydroxide 13.0 Ca = Ca** + 2e~ 2.87
potassium hydroxide| 13,0 Na = Na:+ . e‘_ 2:71
: Mg = Mg _+ 2 2,37
® i ot s 1164
++ - .
TONIZATION CONSTANTS OF ACIDS AND BASES AT 25°C || oo = M, * 2¢ e
e+t - .
Acetic acid 1.8 x 1075 grelr e 0.7k
Boric acid 5.8 x 10710 A €§++ * ge_ 0,44
Carbonic acid 4.3 x 1077 =, e 0,40
Hypochlorous acid 3.5x1078 o =lta ¥ 2 0,28
Phosphoric acid 7.5 x 1073 Ni=Ni  +2e 0.25
Ammonium hydroxide 1,8 x 1075 Sn =5n  + 2e 0.14
Lead hydroxide 9.6 x 1074 Eb = 2:* + ge_ 0.13
Some acids and bases which are completely Sz+: . +I++e+ Py 8.00
or nearly completely ionized in dilute n, = bn++ _<e -0.15
solutions at 25°C - g§++ i -8.%2
= ) + -e -0,
Acids Bases §I++ = §2+I+2e _ -g.gg
e = I'e + e -
++ - .
hydrochloric potassium hydroxide 2Hg = Hg, " + 2e -0.79
nitric sodium hydroxide Ag = Agt i+ e -0.80
sulfuric Hg,"" = @Hg ™ + 2e -0.92
NO + 2H,0 = NO,~ + LHY +3 e~ -0.96
© 2Br~ = Br,(£) + 2e -1,07
SOME EQUILIBRIUM CONSTANTS AT 25°¢ 2Hzo‘= Oz i hH+ " e -1,23
: - B o 26"« 7O = Cr 0,7 ¢ AT« 6o~ | -1.33
Cu(s) + 2 Ag* (ag) = Cu*™@ (aq) + 2 Ag(s) 2 x 10"3| Hr- Cl, + 26~ -1.36
. _ - - gttt -
CH,COOH (aq) = H'(ag) + CH,C00™(ag) 1.8 x 1075 §ﬁ+z fuhH o+—3§mo C e e s -i.gg
2 - & =i,
AgCL (s) = Ag® (ag) + C17(aq) 1.7x1071°] &F" =F, + 2¢” \ -2.87
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PRESSURE OF WATER VAPOR IN

PHYSICAL CONSTANTS

MILLIMETERS OF MERCURY e Synbol VaTus
°C mm.| °C mm.| °C mm,) °C mm, Speed of light c 3,00 x 10;2 cm/sec,
0.0| 4.6/17.0/1k.521,0/18.7/25,023.8 ngszgzzisgggngzstant go 8:822? igggruatm/hole-°n
5.0 6.5(18.0(15.5 [22,0/19,8|26.0/25.2 gi;?;t’§f°22221§ﬁn " f:gg x ig—:: R
10.0| 9.2|19.0|16.5 [23.0|21.1|27.0(26.7 ﬁi:: gi :“b§§§§:r°" 2: i:é% . }giii o
15.0|12.8/20.0|17.5 |ok.0| 22.4|28,0[28,3 | Mas® of & neutron mo | 1.67 x 107%* g,
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