ANUID

1)

LR EE

- et
5 G

- e

359

CH 113 (H)



=
K IR INY A

Nl AR LETTRIRIUIVLAN L ANLWIAE (Numerical Value of Prefices

PYRN

Y] 1

WUOHBDINNIIR (Unit of Measurements)

Used with Units)

Prefix Nunber Power of 10
Mega 1,000,000 1 x 106
Kilo 1, 000 1 x 103
Hecto 100 1 x 102
Deca 10 1 x 101
Deci 0.1 1 x 107!
Centi 0.01 1 x 107
M1lli 0. 001 1 x 107°
Micro 0. 000001 1 x 1078
3. N1 LA uazs@ya"nmﬁ: (Conversion of Units and Symbols)

1 metre = 1000 mm Metre m
1 cm = 10 mm Centimetre cm
2.54 cm z 1 1in. Millimetre mm
453.6 gram = 1 1b Litre 1
1 gram = 1000 mg Millilitre m
1 litre = 1000 m Kilogram kg
1ot = 1 cm3 Gram q
0.946 litre = 1 gt M I1ligram mg

=
fl. gﬁsn15LUQﬂuqmugﬁ (Tenperature Conversion Fornul a)

CH 113 {H}

o)

e}

C

F

i

CF - 32)
1.8

1.8 % + 32
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< ¢ o
A3 I 2 UWAL ARTADINS LURHUVU2EML L UATD (Metric Conversion

Factors)

Wi ght
1 pound = 454 grans

2.2 pounds = 1 kilogram
1 ounce = 28.35 grams
Length
1 inch = 2.54 centineters
1 yard = 0.914 neters
39.4 inches =1 neter
0.62 mles = 1 kiloneter
Vol ume
1 quart = 946 milliliters
1 pint = 473 nmlliliters
1 cup = 236 nlliliters
1.06 quarts =1 Iiter_
1 cubic foot = 28.3 liters

< aa
P13 3 uandIfzaalansuiNmin (Activity Series of Some

Met al s)

Metal s

K ]

Ba Li berate H
Most active metals ; Ca from watéer
prepared by electrolysis Na

Mg

Al
Oxides reduced by Mn Li berate H
alum num or carbon n from acias

Cr

Fe
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: cd H
Ni React slowly
Oxides reduced by ‘ Sn g with acids
H, or CO ' e Pb ‘
H
Cu
Oxides decomposed Hg React only with
by heat alone; ' Ag strong oxidizing
least active metals Au acids; no H2 produced
Pt -

N | .
d o o
f15NV 4 »anaan1sazaneva 9 lugaaLnABuas LU

. NO_ -

L CoH O -
z 32

. cl

4. 5042'

[+

- Coz, and 1*043'

CH 113 (H)

All nitrates are soluble.

All acetates aré soluble. (.\qczl!JO2 only acderately).

AlY c¢hlorides are soluble except AgCl, !§2C12. and PI/Clz. (PDCl.z:s slightly
soluble in cold water, moderately soluble in hot water).

All sulfates are soluble, except BaSO‘ and Pb504. (Casoq, '”2504' and N]2504
ate .;slu]htly soluble ; the corresponding bisulfotes are more soluble),

All carbenates and phosphates are insoluble, excepl thase of Ka', k', and
Nllq’. (Many acid phosphates are soluble, as Mq(liziﬁ")z. and Calel?04)2).

All hydroxides are insoluble, excupt NaOQH, KOH, and hd(OH)Z.(Ca(OH)le
s)lightly sobulilia).

All sullides are insolubie, excepl tiose of ka', K7, and NH‘,", and those
ot the dalralilne wartha @ !‘\;2*, Cazv, Srz'. and r.-.x:'. tsulfides ol Alhand
Ct b Lydrolyze and precipitate the correspond:n) hydroxides).

All salts of sodium, potassiuin, and ammenium are solut.le, except several

. {NH, ). NaCo(NO, )., K Prcl
-z e o

uncomnon ones, Aas N«‘:_‘Shzov, KZNQCG(NlJz 2

}
&
(NH-;]-‘T’LCIB.
Al silver salts are insoluble, except .1\.‘_;.\‘4.’)3 and Nyelc, . (-‘-.;C.'H}C’!7 and
N K 2

,\qzso are only moderately solubiled.

4
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S Y. e .
A9 5 UmMunasHaN (I.ﬁf;n.!fﬁ] 12c)(Atomic Masses (relative

tor“c = 12.0000))

TABLE OF ATOMC MASSES (relative to 12(; = 12.0000)
Atonic Atonic
Symbol Nunber Mass
Actinium AC 89 227.0278%*
Al um num Al 13 26. 98154
Anerici um Am 95 {243)
Ant i nony Sh 51 121.75
Argon Ar 18 39. 948
Arscnic As 33 74.9216
_Astatine At 85 (210)
Barium Ba 56 137. 33
Berkelium Bk 97 (247)
Beryllium Be 4 9.01218
Bi smut h Bi 83 208 .9804
Boron B 5 10. 81
Bromine Br 35 79 .904
Cadmium ad 48 112. 41
Cal cium Ca 20 40. 08
Caliform um cf 98 (251
Car bon C 6 12.011
Cerium Ce 58 140. 12
Cesium cs 55 132. 9054
Chlorine cl 17 35. 453
Chromium (0] 24 51. 996
Cobal t co 27 58.9232
Copper co 29 63. 546
Qurium Om 96 (247)
Dysprosium Dy 66 162. 50
Einsteinium Es 99 (252)
Erbium Er 68 167. 26
Eur opi um Eu 63 151. 96
Ferm um Fm 100 (257)
Fl uori ne F 9 18. 998403
Franci um Fr 87 (223)
Gadol imum (€} 64 157. 25
Gallium Ga 31 69. 72

Nunbers in parentheses are mass nunbers of the nost stable isotope.
* Mst commonly available long-lived |sotope.
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Atomic Atomic
Synbol Nunber Mass

Praseodymium Pr 59 140. 9077
Pr onet hi um Fm 61 (145)
Protactini um Pa 91 231. 0359
Radi um Ra 88 226.0254%
Radon Rn 86 (222}
Rheni um Re 75 186.207
Phodi um Rh 45 102.9055
Rubi di um Rb 37 85.4678
Rut heni um Ru 44 101.07
Samarium Sm 62 150.36
Scandi um SC 21 44.9559
Sel eni um Se 34 78.96
Silicon Si 14 28.0855
Silver Ag 47 107.868
Sodi um Na 11 2%.98977
Strontium Sr 38 87.62
Sul fur S 16 32.06
Tant al um Ta 73 180.9479
Technetium TC 43 (98)
Tel lurium Te 52 127.60
Ter bi um Tb 65 158.9254
Thallium T1 81 704.383
Thorium Th 90 232.0381~
Thul 1um Tm 69 168. 9342
Tin Sn 50 118.69
Titanium Ti 22 47.88
Tungsten W 74 183.85
Ur ani um U 92 238. 0289
Vanadium \% 23 50.9415
Xenon Xe 54 131. 29
Ytterbium Yb 70 173.04
Yttrium Y 39 88. 9059
Zinc Zn 30 65.38
Zi rconi um Ze 40 91.22

Nunbers in parentheses are mass nunbers of the npbst stable isot
* Most commonly avail able leong-lived isotope.

CH 113 (H])
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At om ¢ Atom ¢

Symbol Number Mass
Ger mani um Ge 32 72.59
Gol d AU 79 196. 9665
Haf ni um Hf 72 178. 49
Hel i um He 2 4.00260
Holmium HO 67 164. 9304
Hydr ogen H 1 1. 0079
Indium I'N 49 114. 82
Lodine | 53 126. 9045
Iridium Ir 77 192. 22
I ron Fe 26 55. 847
Krypt on Kr 36 83. 80
Lant hanum La 57 138. 9055
Lawr enci um Lr 103 {260)
Lead Pb 82 207.2
Lithium L1 3 6.941
Lutetium Lu 71 174. 967
Magnesi um Mg 12 24. 305
Manganese M 25 54.9380
Mendel evi um V| 101 (258)
Mer cury Hgy 80 200. 59
Mol ybdenum Ho 42 95. 94
Neodyni um Nd 60 144, 24
Neon Ne 10 20. 179
Nept uni um Np 93 237.0482+*
Ni ckel Ni 28 58. 69
Ni obi um Nb 41 92. 9064
Ni trogen N 7 14.0067
Nobel i um No 102 (259)
Osm um oS 76 190. 2
Oxygen 0 8 15. 9994
Pal | adi um Pd 46 106. 42
Phosphor us P 15 30. 97376
Pl ati num Pt 78 195. 08
Pl ut oni um Pu 94 (244)
Pol oni um PO a4 (209)
Pot assi um K 19 39. 0983

Nurbers in parentheses are mass nunbers of the nost stable isotope.
* Mst commonly available long-lived isotope
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NIV 6 N73aRL IHANN2098 18NS AN UALABNDA 579

{Electron Configuration of the Elements)

YTONE ATOMIC ATOMIC

NURBER NUMBER NUMBLER

1 n 15! 36 Kr [Ae]  4s%3d'ap” Ti Lu [Xe] Gs'@f“ﬁ(f'

N He 1s? 37 1L [Kr} 5s' T2 153 {Xel 85247548

3 Li [Hel 25 38 Sr [Kr] 5s* 73 Ta [Xe] 6s24fH5df

1 Re (e} 2¢ 9 ¥ (K] 552 74 w [Ne} Gs?dft5d

5 B [He} 257! 40 Zr [Kr] Bs*dd? 75 Te [Xel  Bs2afrind®

A C [He] 272p? 11 Nb [Kr] 5s'd4d 76 Os [Xel 6s24f145"

B N (] 2s22p* 42 Mo [Kr] Ss'd4d? T Ir [Xe] 6324547

3 (r [1Te]  2s*2p 43 Te [Ke] 524d® 8 ] [Xe] 68475

4 1 (1] 2e2p® m Rv  [Kr] Bs'ad? 7 Ve [Xe] BB
1" Ne [Ile  2<*2p° 45 th Kr] 5s'4d® 80 iy [Xe] 6574 f195d"
i Na  [Nej 3¢ 4% Pd [Ki] 4d® 81 T IXe] 624fM5dMep!
1 My [Ne] 357 41 Ag [Kr] Sst4d™ 82 b [Xe] 6524 f145d0p®
" Al [Ne] 380! 48 Cd [Kr] Ss™ad' 823 B IXel] 6874 f145d"p"
H S [Ne] 3s%5p° 49 In [Kr]  5¢24d"5p! 84 P IXel 65241 5d"%p!
5 P [Ne) astap! 50 Sn [Kr] 5e4d%5pr 85 A IXe] BRI
% s [Ne] astp 51 $h [Kr) SadUSpy B6 B[] BstM5AME
[kt 8] [Ne] 3st3p® 52 Te [Kr] 582445t 87 1y JBa] T8

it A {Ne}] 3s%3p" 53 1 [Kr]  5kdd*5p® 88 i Rn] 75t

0 K [Ar] ds! 54 Xe (K] Ss%d™spt By Av [Hn] eSS0

il Ca [Ar] 4s® 55 Cs [Xe] 6+ 90 Th IRn)  75*6d*

N Se [As] 4573d" 56 Ba [Xe] Bs* 9l Pa [Ray)  78*5f%6d"

R Ti [Ar] 4573 57 La [Xe] 6s™4f" 92 1 [Rn)  7s°5/"6d"

" v lAr] 4523 58 Ce [Xe] 6574 93 Ny [Bn} 755464

N Cr [Ar] 45'3d 58 Pr [Xe] 6874 9 I [Rn} 7525

3 Mn  {Ar] 452347 60 Nd [Xe] 6524/ 95 A [Ru]  7s°5(7

K Fe [Ar] 45?34 (] Pm [Xe] 652457 96 Cm [Ku} 7s5f76d"

b Co [Ar]  4s"3d” 62 Sm [Xe] 65t 97 Rk [lnj 7s°5fY

- Ni (Ar]  4s"3d 63 Lu (Xe] Gs24)7 98 of [Ru]  7s%nf™

al Cuy [AF]  4s'3d" 4 Gd [Xel 6s24f70d 99 Fx {Rn] 753"

" Zn [Ar] 453" 65 iy [Xe]  Gs?4f* 100 L' (Wn] 787542

Ga [Ar]  45%0m4pt 66 Dy [Xe] Gs*af™ 101 Nl [Bn] 725

N Ce TAr] 4573442 67 110 [Xe] 6oy 102 No [Hu)  7s2Bf

I As [Ar] 452344 [h] Er [Xe] 6574012 103 br [Hn)  7s*5{"'6d'

£l Se Tac] 423"y G9 Tm [Xe] 6374f1

Br [Ar]  4523d"4p® 70 b [Xe] 65241
CH 113 {H) 367
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A7 8 aaen1aslunidingantd (1eg L. Pauling)

(Electronegativity of the Elements)

H
2.1
Li Be 8 C N 0 F
10 15 20 2.5 30 35 40
Na Mg A Si P s cl
0.9 12 15 18 2.1 25 30
K Ca SC Ti \Y Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
0.8 1.0 13 1.5 16 16 1.5 18 18 1.8 1.9 16 16 18 20 24 28
Rb Sr Y 2r Nb Mo Te Ru R’h Pd Ag cd In Sn Sb Ta |
08 10 12 1.4 1.6 18 19 22 22 22 19 17 1.7 1.8 19 21 25
Cs Ba La-Lu Hf Ta Re Os ir Pt Au Hg T Pb Bi PO At
0.7 09 102 13 1.5 17 19 22 22 22 24 19 18 18 19 20 22
Fr Ra AC Th Pa J Np-Lw
07 09 11 13 15 17 13
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Element Symbol
Aluminum Al
Antimony Sh
Argon Ar
Arsenic As
Barium Ba
Bismuth Bi
Boron B
Bromine Br
Cadmium Cd
Calcium Ca
Carbon C
Chlorine Cl
Chromium Cr
Cobalt co
Copper cu
Fluorine F
Gold Al
Helium He
Hydrogen H
lodine
Iron Fe
Lead Pb
Magnesium Mg
Manganese Mn
Mercury Hg
Molybdenum Mo
Nickel Ni
Nitrogen N
Oxygen 0
Phosphorus P
Platinum Pt
Potassium K
Radium Ra
Silicon S
Silver Az
Sodium Na
Strontium St
Sulfur S
Tin Sn
Tungsten W
Zinc Zn

370
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FavaAauaz BT a1

(Important Elements and Some of their Properties)

Atomic
Weight
26.98
121.75
39948
74.92
137.34
208.98
10.81
7990
112.4
40.08
12.01 |
35.45
52.0
58.93
h3 55
18.998
196.97
40026
1 008
1269
5585
207 2
2431
54938
‘0059
9594
5871
14.0
159994
10974
19509
39 102
2260
28.086
10757
2299
37.62
32.06
118 69
18385
65.37

Atomic
Number
13
51
18
33
56
83
5
35
43
20
6
17
24
27
29
9
79
2
1
53
26
82
12
25
30
A2
78
7
g
15
is
19
8
14
47
I
38
16
‘0

30

Oxidation
Number

9 —
,—r\)u.:-»c:oh

3 e

~ o~

N o

Specific

Gravity
2.70
4.15
5.73
351
9.80
2.34
2.93
8.64
1.54
351
321
720
89
8.92
19.3

4.93
786

11.34
1.74
720

13 59

10 2
8 90

21.45
0.86

2.33
10.5
0.97
2.6
2.07
728
19.35
7.14

Melting
Point °C
660
631
— 189
817
725
271
2300
-T7.2
321
842
> 3550
101
1890
1195
1083
-220
1063
-272
- 259
114
1533
328
631
1244
- 389
2R10
1453
-210
-~ 218
44,1
1769
63.7
700
1410
26|
97.8
769
119
232
410
419

Boiling
Point °C

2467
1380
-186
613
1140
1560
2550
59
765
1487
4827
—34.6
2482
2900
2595
— 188
2966
-269
-253
184
3000
1744
1107
2097
357
3360
2732
- 1%
- 183
280
3827
774
1737
2355
212
892
1384
445
22i0
5927
907

CH 113 (H)



0¢
€¢
86

G¢
96
¢€
[
0¢
9¢

ve
G 66

(%) @1n|0S 1U892 lad

¢’
96"
06"

8T

¥8
67
a4
0T
8T

vo-
S0~

A A A

o o
0 ©
—

8T

97

¢l

T 9
T LT

(Tw/b) Arrsuea (W) A3TIRTON

(SuoTINTOS aseg pue

HO HN

0OSH
ONH

TOH

NOmmNUI

'epnuwao4

uauuo)

(830TTP) ap IX0IpAYy wn IpoS

(@ 11p) 8pixoipAy wn luauuy
(pa 1@ 11U82U0D)

ap IxoJpAYy  wn juauuy

(930TIP) p1oe 2 1IN} NS

(p@101IUBOUOD) pIoe  D1Iny NS

(9301TP) p1oe 2141 IN

(p@1R11UBOUO0D) ploB OTIATIN

(@IN]1p) ploe OTIOTYDGIPAY
(pa e 11UB9U09)

p 108 DTIOTYIOIPAH

(dIn|1p) PpIoR 0118V

(re1oe |f) piroe oT130¥

1uabeay

suo liel chocoov

PIIZONYCURLEANELEMERHANRRIRLLY Ol WUMLELY
f

[
1

371

CH 113 (H)



! [V } [

q‘ w
AT 11 qaLhaegaaiiaNALANG |
(Boiling Point of Water versus Pressure)

Pressure (mm) Boi | i ng point (°c)
700 97.714
705 97.910
710 98. 106
715 98. 300
720 98. 493
725 98. 686
730 98. 877
735 99. 067
740 99. 255
745 99. 443
750 99. 630
755 99. 815
760 100. 000
765 100. 184
770 100. 366
775 100. 548
780 100. 728
785 100. 908
790 101. 087
795 101. 264
800 101. 441
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< - -
TN 12 A IMUUUNYIANN IMRAMANANN 9 (Temperature versus

Density of water)

Temperature Bengity Temperature Density Temperature Density
(°C) (g/mL) (°C} (g/mL) (°C) (g/mL)
-20 0.92349 27 0.9960544 €9 0.976361
-18 0.89574 78 0.996264 73 0.977793
~16 0. 9381 ] (.9325876 71 0.977219
-14 0.99072 30 (.805478 72 2.9760640
-12 0.99739 31 0.005372 73 0.976059),
-10 n.%96137 32 .995357 74 0.2754066

-9 D.998317 33 G.9047 34 75 0.9748671
-8 0.%98671 34 0.993303 76 D.974271
-7 N, 3ebBo9 25 0.995063 77 D.973005
-0 26 0.993716 78 0.973055
-5 37 0.993360 79 3.872439
-1 - 38 0.992997 BO _ D.971819
-3 .G 34 0.882020 21 0. 971193
-2 OREET 50 5.9w.0237 82 0.270562
41 . 991861 &3 J. 99926

42 0.991447 84 0.9892866

43 0.991067 85 0. 908040

sS4 0.9200659 BG 0.9¢7920

49 0.999244 67 Q.907235

S0 0. 989822 86 0.966074

37 0.389393 29 0.90¢500%

43 0.988957 90 0.965340

49 0.98%515 91 0.964665

a0 0. Q8R0GE 2 0. 963986

51 0.987010 493 0.963302

0.9 52 (.987148 a4 0.962613

11 0.999634 53 0.980680 a5  0.5961920
12 0.920524 54 D.98G205 a6 0.9061222
13 0.992400 58 0.985723 97 0.960519
14 5.999273 56 0. 985036 a8 0. 959812
15 57 0.983733 99 0.959100
16 58 (0.984243 100 —0. 9583843
17 3. 998804 59 0.983737 101 G.957662
1 LV ol 2D _’ 7 "'_Ni‘:_’:;(i 102 0.,ar6037
19 0.998435 61 0.982708 103 D.9506207
2 0053334 &2 0.982185 104 0.955472
21 0.9%c022 G3 0.481655 365 0.954733
22 0.927601 -4 0.e9R1120 10e 0. 853499
23 0.9%7569 =5 0.9800580 107 0.853240
24 0.9971327 SIS} 0.9800343 108 0.95246K
25— 75 £7 0.979482 109 0.951730
26 0.99:6814 o8 0.878924 110 0.950008

CH 113 (H) 373
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f15741 13 9ALABAZANIRAUNAT (Boiling Points of Liquids)

Boi i ng

Li qui d °c
Acet one 56. 5
Carbon disulfide 46. 3
Carbon  tetrachloride 76. 8
Chl orof orm 61.3
Et hanol 78.5
Et her 34.6
Met hanol 64. 6
Vit er 100.0

CH 113 (H)
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k1

’

o o =t L)
14 manunnlaYa W mMBNMNNANY 9 (Vapour Pressure of

Wt er)
;Eﬁii% PRESSURE® ”ZégggR_ PRESSURE"
(°c) torn atn Pa (7c) torr atm pa
Sl o N R A

0 4.6 | 0.0061 610 32 35.7/0.0469 4755
5 6.5 | 0.0086 872 33 37.730.0496 5030
10 9.2 [0.0121 1227 34 39.9 0.0525 5319
15 12. 13| 0.0168 | 1705 35 42.210.0555 5622
16 13.610.0179 {1818 36 44.6"0.0586 5941
17 14.5|0.0191 {1937 37 47.1 | 0.0619 6275
18 15.5 | 0.0204 | 2063 38 49.7 | 0.0654 6625
19 16.5 [ 0.0217 | 2197 39 52.4 | 0.0690 6992
20 17.5 [ 0.0231 | 2338 40 55.3 | 0.0728 7376
21 18.6 | 0.0245 | 2486 45 71.9 | 0.0946 9583
22 19.8 | 0.0261 |[2643 50 92.5¢0.1217 |12, 333
23 21.1 | 0.0277 | 2809 55 118.010.1503(15,737
24 22.4 | 0.0294 | 2983 60 149.410.1965(19,915
25 23.8 | 0.0313 | 3167 65 187.5 | 0.2468 (25,002
26 25.2 | 0.0332 | 3360 70 233.7 | 0.3075 (31,157
27 26.7 | 0.0352 | 3564 75 289.1 | 0.3804 [38,543
28 28.3 | 0.0373 | 3779 80 355.1 | 0.4672 |47,342
29 30.0 | 0.0395 | 4005 85 433.6 | 0.5705|57,808
30 31.8] 0.0419 [4242 90 525.8 | 0.6918(70,094
31 33.7| 0.0443 | 4492 95 633.9 | 0.8341 [ 4.512
100 760.0 | 1.0000 (100,325

aUm_ts in torr to nearest tenth ; atnospheres to nearest

t en-t housandt h

CH 113 (D)

pascals

to

near est

unit.
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(Equilibium Constants for the dissociation of
Conplex ions and Salts)
Compound Dissociation reaction K PK
AMMINE (AMMONIA) COMPLEX IONS
Tetraamminecadmium{l) Cd{NH,)2* = Cd'+ + 4NH, 2 X 107! 6.7
Tetraamminecoppaer{il) Cu(NH,)2* = Cu?* + 4NH, 8 x lo-- 121
Diamminesiiver(l) Ag(NH,)," = Ag* + 2NH, 6 x 107 7.2
Tetraamminezinc{ll) Zn{NH,)2* = Zn?* + 4NH, 1 %107 9.0
HYDROXIDE COMPLEX IONS-AMPHOTERIC HYDROXIDES
Tetrahydroxoaluminate Al(OH),~ = AI{OH),(s) + OH~ 3 x 102 15
Tatrahydroxochromate(il) Cr{OH),~ = Cr(OH),(s) + OH~ 2.5 -040
Trihydroxoplumbats(ll) ion PB(QH);~ = PH{OH),(s) + OH~ 2x 10' -13
Trihydroxostannate(i}) Sn(OH),~ = Sn(OH),(s) + OH- 2.6 -0.41
Tetrahydroxozincate Zn(OH) = Zn{OHY, () + 20H- 4x 10’ -1.6
CHLORIDE COMPLEX IONS AND WEAK SALTS
Dichlarocadmium CdGl,{aq) = Cd'+ + 2C(~ 25 %107 2.60
Tetrachloroaurate(lil) ion AuCl,~ = Ay + 4CI 5 x 10-% 21.3
Trichlorairon(lll) FeCl,(ag) = Fe'* + 3CI- 8 x 1072 1.9
Dichloroiron(ill) ion FeCl,*(2q) = Fe'+ + 2CI- 8x 10’ 2.9
Chioroiron(lll) jon FeCl?* = Fe'+ + Ci- 35 x10°2 146
Mercury(ll) chloride HgCl, (ag) = HgCI* + CI~ K, 33x 10-’ 6.46
Chioromercury(H) ion HgCi* = Hg** + CI~ K, 1.6 x 10~ 6.74
Tetrachloromercurate(ll) HgClL2~ = Hg?* + 4Ci- 1507
Tin(l chicride SnCl, (ag) = Sn** + 2CI- 5.7 x10°* 2.24
Tetrachlorostannate(l} on SnCl2 = Sn** + 4Ci- 3.3 x107¢ 1.48
Hexachlorostannate{lV) ion SnClg?* = §n** + §CI- ? 10 4
Dichloroargentate(l) ion AgCl,~ = Ag* + 2CI- 5 x 107 5.3
OTHER COMPLEX IONS AND WEAK SALTS
Tetracyanocadmate(ll} on Cd(CN),*~ = Cd*+ + 4CN- 8 x 10~ 171
Thiocyanatoiron(ih) 1on FeSCN* = Fe¥* + SCN- 1% 1072 3.0
Lead(l) acetate PB{C,H,0,):(ag) = PR3+ + 2C,H,0,” 1x10™ 4.0
Triacetatoplumbate(il) ion Pb{C,H,0,),~ = Pb?* + 3C,H,0, 2.5 X107 6.60
Dicyanoargentate(lj ion Ag(CN),” = Ag’ + 2CN- 1 x10-2 200
Dithiosulfatoargentate()) ion Ag(S,04)" = Ag™ + 25,057 4 X107 13.4
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FITIYT 16 ANAMIBANTSULANATY (Ionization Constants)

Acid For nul a Katzsoc)
Acetic HC:2H302 1.75 x 10 5
ARsenic H,As0, 5.0 x 107>

H2As(?4 9.3 x 10 -8
HA=OZ™ - 3.0 x 1072
A uninum . ion Al(H20)6 1.2 x 10 5
Car boni ¢ H2CO3 4.2 x 10—7
HCO . 4.8 x 107
. 3 . -
Perric ion Fe(H20)6+ 4.0 x 10 -3
Fopmic HOHO? 1.8 x 10'4
Hydrocyanic HCN 4.0 x ]_0_10
. -4
Hydrofluoric HF 7.0 x 10
Hydrogen  peroxi de Hzoz 2.4 x 10712
Hvdrosulfuric st 1.0 «x ].0.7
HS™ 1.0 x 10'15
Hypochlorous HClo 3.2 ¥ 10-8
Nitrous H\D2 4.5 x 10_4
Oxalic H2(:204 4.5 x 10_2
gcggd 5.5 x 10_3
Phosphoric 34 7.5 x 10
-8
H_ PO
2 6.2 x -12
Hpo%f 1.7 % if%
Sulfuric H,80, very large
Hso; 1.2 10-2
" . 0-
zinc 1on Zn(H20)4+ 2.5 10-10
Base Formul a K (25°¢)
Amoni a NH 1.80 x 107°

3

CH 11:3(H)
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ﬂ?ﬂﬂﬂﬂﬂqwﬁﬂmﬂ1iﬁzﬂ1ﬂ (Solubility Product Constants)

Subst ance Ksp Subst ance K
sp
-9 _5
BaCo 2.0 x 10 PbCl2 1.7 % 10
BaF, 1.7 x 10 -6 Agzo(Ag++ O+) 2.0 x 10-8
Ca(oH),, 7.9 x 107§ agero, 5.2 x 10-5
CacCo03 4.8 x 10 ; AgCl 1.6 x 10-10
CaC204 2.3 x 10" AgBr 5.2 x 10713
caF, 1.7 x 10720 ag1 9.5 x 19717
Caso, 2.6 X 10"?9 Ag,S 9.5 x 1077
Cu(OH)2 1.6 x 10~ Ag,,CO, 8.2 x 10712
cus 1.0 x 10. Ag.Cro4 1.9 x 10_12
Fe (OH) 5.3 x 10 -38 2 12
3 La(IO3)3 6.2 x 10°
Mg (OH) 9.6 x 19712 Fes 1.4 x 10718
Pbs 1.3 x 10 5 Zn(0H), 4.8 x 10717
PbS0y 1.4 X 1078 Zns 1.2 x 10728
Pb(10,),, 2.6 x 19713 cos 1.0 x 10 -21
CH 113 (H)



4. N - < ! = -:; a
f19197 18 aualnt@aag  99KLad waznasidagy

Name of indicator pH interval Color cnange Soivent

Methyl violet 0.2- 30 Yellow, blue. vigiat ‘Water

Thymol tlue 12- 28 Red to yellow ‘Water (+ NaQH)
Orange |V {trepectin 00; 13- 30 Red 10 ysllow Water
Benzopurpurn 48 f72-40 Violet tc, red 20% atcahot
Methyl orange 31- 44 Red 10 orange !0 yetlow Warer
Brompheriol biue 30—~ 46 Yellow t3 blue violet Water (+ NaOH)
Congo red 30-50 Blue to red 70% alconal
Bromgcresol green 38-54 Yellow 10 Diue Water {+ NaQH)
Methyl red 44-6 2 Red tg yelicw Water (+ NaOH}
Chlorphencl red ig-6a Yellow to red ‘Water {(+ NaOH)
Bromcresol purple 52- 68 Yeliow to purple Water (+ NaQH)
Litmus 45- 83 Red to blue water
Bromthymol blue 80- 76 Yellow to biue water (-~ NaOH)
Phenol red 658~ a2 Yellow to reg ‘Water {(+ NaQOH)
Thymol blue ao- 96 Yellow to blue Water (+ NaQH)
Phenclphthalein 8.3-10.0 Colorless to red 70% alcohol
Thymolphthaiain 93-105 Yellow !o biue 70% alcohaols
Alizarin yellow A 10.0-12.0 Yellow o red 2(% alcohol
Indigo carmine 11 4-13.0 Blue to yellow 50% alconol
Trinitrobenzene 12.0-140 Colortess to orange 70% alcohol

CH 113 (H)
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fil  (Fundamental Physical
Constants)

Constant Symbol Value €1 Units cgs Units
Avogedro constant Ny £.022 169 10" mol ™ 107 ‘mo1”?
Boltgmann constant k 1.36) 622 10°°3 K™ 197 erg K73
Electron charge e 1.652 191 7 1571 e 10T

.82 o - ‘[b]u
Electron rest mass m, 9.13% 338 107 xe 1 17 g
Faraday constant J ©.048 870 10" € mo1”! 107 em gt ey
Gas constant R E.314 3% J omol trE 107 crg mol” 'k
£.314 34 KPa-dm® mol”!k"! -
B.314 34 m" kg mol KT -
6.1 - 107 Latmmel K7
Molar volume, ideal gas,
standard conditions V. 2.241 3e 107°m? mo1?! 107 em’ mo1™?
Noutron rest mass m, 1.674 920 10777 kg 10" g
Planck éonstant h G.G626 196 107% 7 s 10777 erg s
Proton rest mass Mp 1.672 613 1077 kg 1077 g
Rydbary constant Re ||1.097 373 12 |[ho? m™? 10° em?
Speed of light in a vacuum c 2.997 925 0O 10® m.s™t 10'% em-s™!
e [ 2.718 281 828
n a [3.141 582 ¢53

?Electromagnetic system.
tem

PPicctroctaric Sy
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40
41
42
43
44
45
46
47
48
4.9
50
51
5.2
53
54
55
5.6
s.7
5s
59
60

CH 113 (H}

(Tabl e of Logarithm
0 2 4 5 § 9

0000 D043 006 0128 0170 | 0212 0253 (294 0334 0iGy
1414 0453 0492 0521 0569 0607 0645 0682 0-19 (1755
0792 OR2R (k64 0h99 0934 0969 1004 108 1072 106
, 1 173 {206 1239 1271 1303 1335 1367 1149 [ER
441 14492 1523 1553 1564 | .16i4 1644 1673 1702 1782
1761 17590 1818 (1847 1875 1943 193] 1959 1987 2014
2041 2068 008 2122 2148 175 2201 22237 2253 2279
2304 2330 2155 2380 2408 2430 2455 24K0 2504 2529
2553 2571 2601 2625 2648 | 2672 2695 2718 2 2765
278K 2810 2833 28356 2874 2900 293 2945 2967 SR
3610 3032 3054 30738 3096 3118 3139 3160 k1L3) 209
122 3143 3263 324 3304 KRR 3345 3165 3385 3404
3424 3444 3464 343 1502 ERY 3541 3560 3579 3598
617 3636 3655 3674 3692 TN 3729 34T 3766 1784
L3R02 3820 383K 1856 3874 3892 3909 3927 39458 1962
1979 3997 4014 4071 4043 4045 4082 4099 4116 4112
4150 Al65 4183 4200 4216 4232 4249 4265 428] 429%
4314 4330 4346 4362 4378 4393 4409 4425 4440 4456
4472 4487 4532 451% 4533 | .4548 4564 4579 4594 4609
4624 4639 4654 4669 4683 | 4698 4712 4728 4742 4757
4771 4756 480{ 4514 4829 4843 4857 4871 48K 4900
4914 4928 4942 4955 4969 4983 4997 5011 S024 5038
5051 5065 5070 5092 R108 5119 5132 5145 5159 3172
SIR5 5198 5211 5224 523: | 5250 8263 5276 5289 5302
5315 S35 5340 5353 5366 | .517% 5391 5403 5416 5428
5441 5453 5465 5478 5490 5502 5514 5527 5539 455)
5563 55°5 5587 5599 611 | 5623 5635 5647 56K 5670
5682 5694 5708 5717 5729 | 5740 5752 5763 $775 5786
798 5809 5821 5832 5843 5Kk55 SE66 SKT7 5888 5899
1 L5922 5933 5944 5955 5966 5977 S9&8 5999 6010
A2 | 6034 6042 6053 6064 075 ARS 6096 6107 6117
(128 6138 6149 6160 6170 6180 6191 6201 6212 6222
6232 6243 6253 6263 6274 | 6284 6294 6304 f314 6325
6335 6345 6355 6365 6375 6385 6395 6405 6415 6425
643" 6444 6454 6464 6474 6484 6493 6503 6513 6522
653: 6542 6551 6561 6571 6580 6590  .6599 6609 6618
6628 6637 6646 BaSH 6665 6675 66&4 6603 6702 6712
6721 6730 6739 6749 6758 | .6767 6774 6785 6794 6503
681 BRI BR3D 6K 6848 6157 tk66 6875 6854 H593
6902 6911 6920 6928 6937 6946 6955 6964 6972 6981
6990 #0998 7007 .7016 7024 7033 7042 7050 7059 7007
7076 084 7093 7101 7110 7118 7126 7135 7143 7152
7160 7168 7177 7185 7193 7202 10 728 7226 7235
i243 7251 7259 7267 7275 | 1284 1292 7300 7308 7316
7324 7332 7340 7346 7356 | .7364 7372 738G 73RK 7396
7204 7412 7419 7427 7435 7443 7451 7459 7466 7474
7482 7490 7497 L7505 513 L7520 7528 L7536 7543 7551
7559 7566 7574 7582 7589 | 7597 7604 7612 7619 7627
1634 7642 7649 7657 7664 7672 1679 7686 7694 7701
THY 7716 172) 7731 7738 | 1745 7782 1600 7767 1774
7782 T8 7796 7810 | 7818 7825 7832 7839 7846
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Logarithms of Numbers (cont )

N 0 | 2 3 4 5 6 7 8 9
6.1 | 78353  .7860 7868 7875 7882 | .78%9 7896 7903 7910 79
6.2 | 7924 7931 7938 7945 7952 | .793y 7966 7973 7980 798
63 | .7993 8000 8007  .BOM4  so2! | .802%8 8035 8041 8048 803
6.5 | .8062 B0  BOTS 808!  soss | 8096 Bi102 3109 L6 317
6.5 | 8129 .8136 8142 8149  RI5n | Bi62  Bl4%  B176  .BI&2 RNy
6.6 | 8195  .8202 8209 8215  §220 | 8228 8235 8M1 B8 p1yg
67 | .8261 8267 8274  .B280 8287 X293 .X299 8308 832 ®i
6.8 | .8325  .8331 8318 834 .B35i 8357  .8362 8370  .8376 §ia2
6.9 | -B38% 8395 8401  B407 8414 8420 8424 8432 8439 8445
70 8451 8457  B463 8470 3476 | .8483 8488 8B40 8500  83na
7.1 8513 8519  .8525 8531 8337 | .8543 8545 8§35 8561  85a”
7.2 | 8573 8579 8585 8591 8397 | 4603 .R609 8615  .B621  R62T
7.3 | .8633 8639 8645 8651 8657 8663 8669 8675  .8681 Réie
7.4 | 8692  .8698 8704 870 8716 | §722 8727 R7TI} 8739 BTN
7.5 | -8751 8756 8762 8768 8774 8779 8785 879 8797 REIN
7.6 | .8808  .8814  .B820 8825 8831 | .xe37 B842 8348 8834 88w
7.7 | 8865 8871 8878 8882 B8R7 | 8893 8899 8904 LR9ID 8413
7.8 | 8921 8927 8932 8938 8943 | 8949 8954 8960 8965 897
7.9 | .8976 8982 8987 8993 8998 | 9004  .9009 9015 9020 902
8.0 9031 9036 9042 9047 9053 | 9058 9063  .9069 9074 9079
8.1 9085  .9090 .9096 210t Gt06 | 9112 9117  .9122 9128 ERA]
8.2 9138 9143 9{49 9IS+ 959 9165 9170  .9t75 9180 91ih
83 9191 9196 .9201 9206 9212 9217 9222 9227 9232 921y
8.4 | 9243 9248 9253 9258 9263 | .9269 9274 9279 9284 9189
85 | .9294 9299  .9204 9309 9315 | 9320 9325 933 93§ N4
8.6 .9345 9350 9355 9360 9365 | 9370 9375 9380 .9385 9340
8.7 9395 9400 9405 9410 9415 | 8420 5425 9430 9435 8430
8.8 | 9445 9450 9455 9460 9465 9469 9471 9479 9484 Q4%
8.9 9494 9499 9504 9509 9513 9518 9523 .952%  .9533 93l
90 | 9542 9547 9552 9557 9562 | 9566  .9571 9576 A58l Qi34
9.1 | 9590  .9395 9500 9605 9609 | 9614  .9619 9624 9628 9631
v.2 | 9638 9643 9047 9652 9657 9661 9666 .97t 9675 961
9.3 9685  .9689  .96% 9699 9703 [ 9708 9713 9717 V722 9727
9.4 | 973t 9736 9741 9745 9750 | .9754 9759 3763 976X 9773
9.5 | 9777 9782 9786 9791 9795 | 9QR00 4303 9%O 9RW gRiN
9.6 | .9823 9827 9832 9836  .984! 9845 9RS0 L9834 9830 9apd
9.7 9868  .9872 9877 9881 9886 9830 9894 9899 9903 B90s8
98 | 9912 9917 9920 9926 9930 | 9934 9939  .9943 9948 9932
9.9 9956  .9961 9963 9969 9974 9978 9983 4987 9991 G9Yyn
CH 113 (H)
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