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10 M G pd Maognsl 5o goleass pamy 31 gz (2% ) .

in10-'2m
H-H 74 92 C-Q 143
F-I7 142 127 CoOA1ICOOIn 136
C1-Cl 199 141 C=O(CO) 131
Br—-Br 228 160 C=0 (HCOOD) 125
I-1 267 96 C=0 (HCOOI) 122
0-0(H,0y) 149 134 C=0 (aldchyd, keton) 122
0=0 (03) 128 10t C=0(COy) 16
0=0 121 142 C=0 (CO) 113
N-N(N,H,) 147 108 C—-N 147
N=N 110 t48 CN (benzeenamine) 138
Cc-C 154 138 N 127
C=C (benzeen) 140 177 =N 116
c=C 135 194 N=0 (NO,) 119
C=C 121 214 N=0 (NO) 115
S0 (80,) 143

(T=298K ) Kyl Upe s 405330 8Kl $olaass a3 1 g ( 25 )

in 103 J mol™ bij T = 298 K; de opgegeven waarden gelden per mol binding

. H-H -4,36 H-O (H-brug) -0,22™! C-F —4,4"! C-H (aldehyd) -3,6"!
! F-F -1,53 H-0 (H,0) 4,635 c-ql -3,3"! C-H (overige) —4,1"!
! Cl-Cl ~2,43 H-0 (alcohol) —4,5"! C-Br -2,8"1 c-C -3,5"1
‘} Br—Br -1,93 H-S(H,S) -3.44 Cc-1 -2,4"! C=C -6,1"!
, -1 - -1,51 H-Se (H,Se) -2,77 C=0 (fenol) 3,7 c=C -8,3"!
; 0=0 -4,98 H-Te (H,Te) -2,44 C=0(CO;) -804 C=C (benzeen) -5.05
’ 0-0 (H;0,) -2,13 N-H (NH;) -391 C=0 (overige)  -8,0"! C-Si -3,0"!
S-S -2,64 N-H (amine) -3,9"' _ C-0O -3,5"1
‘ N=N -9,45 P-H (PH;) -3,22 C-§ -2,6"1
: N-N -0,85 As—H (AsHj) -2,45 C-N -2,8"1
H-F -5,63 P-CI(PCl;) -3,32 C=N (benzeen- -4,5
: H-CI —4,32 P-Br (PBr;) -2,78 amine)
H-Br -3,66 P—1(Pl3) -2,14 C=N ~6,2"!
H-1 -2,99 C=N -8,9"!
; 1> .
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C+0, ) CO, AH = - 94,030 kkal/mole
C+% O:,_ A — CO AH'= - 26,39 kkal/mole
COo + %0, —. CO, AH = - 67 64 kkal/mole
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AH=AH +AH = (- 26,39 kkal/mole) + ( - 67,64 kkal/mole )
g Z =.94,03 kkal/mole '
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AH;’” (CaC,) = - 14,1 kkal/mole
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in10° Jmol™ bij 7'= 298 K en p = py

AgBr(s) - 0,995 HBr(g) - 0,362 NaBr(s) - 3,60
AgCI(s) - 1,27 HCl(g) - 0,923 NaCl(s) - 4,11
AgF(s) - 2,03 HF(g) ~ 2,69 Na,COs(s) -11,31
Agl(s) - 0,624 HI(g) +.0,259 NaF(s) - 5,69
Ag,0(s) - 0,306 FINO;(l) - 1,73 Nal(s) - 2,88
; AlCl(s) - 6,95 H,0() - 2,86 Na,O(s) - 4,16
- ALO;(s) -16,70 H,0(g) - 2,42 NaOH(s) - 4,27
BaBr;(s) - 7,55 Hy,0,M - 1,88 Na,S0,(s) -13,84 ~
BaCl,(s) - 8,60 H,S(g) - 0,201 NH;(g) - 0,462
BaCO3(s) -12,18 H,S0,(0) - 8,11 NH,CI(s) - 3,15
Baly(s) - 6,02 KBr(s) -39 - NH,NO;(s) - 3,65
BaO(s) - 5,58 KCl(s) - 4,36 NO(g) + 0,904
Ba(OH),(s) - 9,46 KCIOs(s) - 3,91 " NO,(g) + 0,339
BaSO,(s) -14,65 KEF(s) - 5,62 N,O(g) + 0,815
. C(s) diamant + 0,019 K,0(s) - 3,61 N,O,(g) + 0,0967
; CaBry(s) - 6,75 KOH(s) - 4,26 0;(g) + 1,42
" CaCly(s) - 7,95 KI(s) h - 3,28 P (s) rood ~ 0,18
+ CaC03(s) -12,07 LiBr(s) - 3,50 PCly(1) - 3,39
. Caly(s) - 535 LiCI(s) - 4,09 PCls(s) — 4,63
» Ca0(s) - 6,36 LiF(s) - 6,12 PbCly(s) - 3,59
1 Ca(OH),(s) - 9,87 Li,O(s) - 5,96 PbO(s) - 2,19
£ CaSO,(s) -14,23 Lil(s) -2,71 PbO,(s) - 2,77
1CO(g) - 1,105 MgBr,(s) - 5,18 SiO,(s) - 8,59
COy(g) - 3,935 MgCly(s) - 6,42 SnCl,(s) - 3,50
, S, + 0,879 MgCO;(s) -11,13 SnCl, (1) - 5,45
; CuO(s) - 1,55 MgO(s) - 6,02 SO, - 2,97
: CuS(s) ~ 0,485 Mgl,(s) - 3,60 SO;(g) - 3,95
¥ CuS0,(s) - 7.70 MgSO,(s) -12,78 ZnCly(s) - 4,16
| Cus0,. 5t1,0(s) -22,7% £ZnO(s) - 3,48
1 FeCly(s) - 341 ZnS(s) - 2,03
¢ ReCly(s) — 4,05
j FeO(s) - 2,67
£Fe,03(5) - 8,22
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inl0Jmol ,T=298 P=P° H2O(L)

S . AH®298 S e AH 298
CH4 (g) - 8,90 HCHO (g) - 5,50
C2H6 (g) - 15,59 CH3 - CHO (g) - 11,66
C3H8 (g) -22,19 CH30 - C2H5 (g) - 14,53
n - C4H10 - 28,75 C2H50 - C2HS5 (1) -27.25
Isobutane - 28,67 HCOOH (1) -2,70
C3H6 (g) -20,77 CH3COOH(}) -8,72
C2H4(g) - 14,10 C2ZH5COH(1) - 15,75
CH3CH : CH2(g) -20,75 (COOH)2 (s) -2,46
CH3-CH2-CH=CH2(g) -27,15 CH3CHOHCOOH(s) - 13,64
HOOCCH2C(OH)Y(COOH) CH2 - COOH(s) - 19,85
CH3 : CH CH : CH2(g) -25,40 CH3CHNH?2 - COOH(s) - 16,22
C6H6 (1) -32,70 C5H1005 -23,49
CH3C6H5(1) - 39,07 C6H1206 (s) - 28,16
CH=CH - 12,99 Galactose C6H1206 (s) - 28,06
H-C=C-CH3(g) - 19,37 Maltose (s) - 56,49
CH3 - OH(D) -7,26 Sacharose(s) - 56,47
C2HSOH(D) - 13,66
?HZ - ?H - (‘)HZ(I) - 16,61

OH OH OH
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AH - (-780,98 kka]/mole) - 3( 310, 62 kkal/mole)
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.AH =AH®° = 150,88 kkal
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T 1 _— P
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bij 298 K
mol kg‘l g k;-;r'l mol kg“l g kg—1
water water water water
AgNO; 1,42-10! 2,41.10% KBr 5,70 6,78-102
AICl; . 6H,0 3,46 8,35-102 KGN 1,10-10" 7,16-10%
AL(SOQ3 9,15-107" 3,13-10% : K,CO; 8,11 1,12:10%
BaCl, 1,46 3,04-102 KCl 4,81 3,59-102
Ba(NO3), 3,91-107! 1,0210? KClO3 7,00-10""  8,58-10!
Ba(OH), . 8H,0 1,50-107! 4,73-10" KF 1,75-10! 1,02-103
CuSOy . 5H,0 1,39 3,47-10° K3Fe(CN)g 1,48 4,87-10%
FeCl, . 4H,0 6,36 1,26:10° K4 Fe(CN)g . 3H,0  8,57-107"  3,62:10°
FeSO, 1,03 1,56-10% KHCO, 3,62 3,62-10°
HgCl, 2,69-10'  7,30-10! KHSO, 3,78 5,15-10%
KAI(SO,), . 12H,0  3,02-107 1,43-102 KI 8,92 1,48-10°
: KNOj 3,75 3,79-10 * NaHCOs3 ' 1,22 1,02-10?
i KOH 1,71-10! 9,59-10% NaHSO, 2,38 2,86-10?
¥ KSCN 2,46-10! 2,39-107 Nal 1,23-10! 1,84-103
" K380, 6,91-107! 1,20-102 NaNO, 1,23-10! 8,49-102
" MgCl, . 6H,0 5,77 1,17-103 NaNO; 1,08-10 9,18-10%
3 MgSO4 1,83 2,20-10% NaOH 1,05-10! 4,20-10°
{ NH,CI 7,34 3,93-102 Na,S 2,53 1,97-10?
§ NH,NO; 2,68-10! 2,15.10° Na,SO, . 10H,0 1,97 6,35-102
¥ (NHp;S0, 5,78 7,64-102 Na,S,03 . SH,0 4,80 1,19-103
% NaBr 9,19 9,46-102 Pb(NO3), 4,47 1,48.10%
& Na,CO3 . 10H,0 1,03 2,95-102 ZnSO, . TH,0 3,56 1,02-10°

# NaCl 6,15 3,59-102
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283 0879 0830 1,26 1,70 53,1 141 152 2,53 40,0
293 0817 0,68 1,04 1,38 3838 103 115 1,76 19,7 24,4 31,3

298 0,790 0,638 0,955 1,26 33,5 90,2 102 1,46 19,0 27,8
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333 0,714 0455 0,665 0871 156 45,5 53,1 15,1 20,4
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373 0,424 0,629 0,759 0,0 36,2
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B Dé vermelde waarden kunnen in enkele gevallen vrij sterk afwijken van gegevens uit andere bronnen.

.

Meestal is de keuze van het milieu de oorzaak.

Q
colisas] Slol -E 298,V
HgCl(s) + e~ = Hg®) +CI" "¢ +0,27
?AgCl(s) +e = Ag(s) + Cl™ +0,22
SO +4H"+2¢ = SO, +2H,00 "* +0,17
Cu?t + ¢~ = Cu* +0,15
Snt +2e = Snp2* +0,15
SE)+2HY +2¢ = H,S() +0,14
S:0% +2¢ = 28,0;* +0,10
HCOOH + 2H* +2¢” = H,CO + H,0() +0,06
NO;™ + HyO() + 2 e~ = NO,” +20H" +0,01
2HY +2e = H,(g) 0,000
SO +2H +2¢€ = SO3* + H,O *° -0,09
Pb2t 42 = Pb(s) -0,13
Sn¥* +2¢” = Sn(s) -0,14
NiZ*t +2¢e = Ni(s) -0,25
Co?t +2¢ = Co(s) -0,28
PbSO4(s) + 2 ¢~ = Pb(s) + SO, -0,36
Cd?* +2e = Cd(s) -0,40
Fe?* +2e = Fe(s) 0,44
S(s) +2e = 8§ -0,48
2CO,( +2HY + 2 ¢ = H,;C,0, 0,49
Co* +3e = Cr(s) -0,74
Zn*t +2e = Zn(s) -0,76
2H,0() + 2 ¢ = H,(g) +20H" -0,83
50,5 + HOM) + 2 ¢~ = SO0;* +20H "3 -0,92
Zn(OH)> + 2 = Zn(s) + 4 OH" ~1,22
APt ¢ 3¢ = Al(s) ~1,67
Mg*t+2¢e = Mg(®s) -2,34
Al(OH),” + 3¢ = Al(s) + 4 OH~ ~2,35
Na* +e” = Na(s) -2,71
Ca?t +2e = Ca(s) -2,87
Ba*t +2¢” = Ba(s) -2,90
K*+¢” = K(s) 2,92
Lit + ¢ = Li(s) -3,05
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0 n 1 1,008665 10,6 min P enp*
H 1 1,007825 100 >7-10%j
2 2,014102 0,015 - -
3 3,016050 12,3 B~ 0,018
2 He 3 3,016029 0,00014 - -
4 4,002603 100 - ~
6 6,018891 0,805s B 3,7
3 Li 6 6,015123 7,5 - -
7 7,016004 92,5 - -
8 8,022487 0,844s P~ 12,0
4 Be 7 7,016930 54d Y, K-vangst”3
8 8,005305 10765 2
9 9,012182 100 - -
10 10,013535 2,7.10%j B~ 0,555
5 B 8 8,024608 0,770s  B* 0,014
10 10,012938 19,8 - -
11 11,009305 80,2 - -
12 12,014353 0,0204s P 13,4, ¥
6 C 10 10,016858 19,2 s g* 2,2
11 11,011433 20,4 min  B* 0,95, K-vangst
12 12,000000"% 98,89 - -
13 13,003355 1,11 - -
14 14,003242 5730 B~ 0,156
7 N 12 12,01864 0,0125s PB* 16,6
13 13,00574 9,97 min B* 0,92
14 14,00307 99,63 - -
15 15,00011 0,37 - -
16 16,00610 7,10s B~ 10,0, v
8 o 15 15,00307 1245 B* 1,7
16 15,99492 99,76 - -
17 16,99913 0,038 - -
18 17,99916 0,20 - -
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9 ‘F 19 18,99840 100 - -
10 . Ne 20 19,99244 90,9 - -
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. 24 23,99361 15:u B~ 1.4, v



(c) ketabton.com: The Digital Library

e

Yov

Al d/p ( 8-3) >

I\'ieV'2

X A omy % “s/min/u/dfj
11 Na 22 21,99444 2,6j B* 1,8, v
23 22,98977 100 - -
24 23,99096 14,8u B~ 1,39,
12 Mg 22 21,99958 B*, K-vangst
24 23,98505 78,8 - -
25 24,98584 10,1 - -
26 25,98260 11,1 - -
28 27,98388 21,2 u B~ 0,460
13 Al 26 25,98689 6,45 B* 2,99
27 26,98154 100 - -
28 27,98191 2,4min B~ 3,0, ¥
14 . Si 28 27,97693 92,23 - -
29 28,97650 4,67 - -
30 29,97377 3,10 - -
31 30,97535 2,6u B~ 1,48
32 31,97414 700 j B~ 0,21
15 P 30 29,97832 2,55min  B* 3,5
31 30,97376 100 - -
32 31,97391 14,3d g~ 1,72
33 32,97173 25d 8~ 0,26
16 S 32 31,97207 95,0 - -
33 32,97150 0,7 - -
34 33,96787 4,2 - -
35 34,96903 87,2d B~ 0,167
36 35,96708 0,0136 - -
38 37,97116 2,9u B~ 1,10
17 Cl 34 33,97375 33,0min  B* 4,5, ¥
35 34,96885 75,5 -~ -
36 35,96831 3,01-10%°j B~ 0,66, B*, K-vangst
37 36,96590 24,5 -~ -
38 37,96801 37,3min B~ 4,81, y
39 38,96801 555min B~ 2,5
18 Ar 36 35,96755 0,34 - -
: 37 36,96678 34,8d K-vangst
38 37,97673 0,06 - -~
39 38,96432 269 j B~ 0,565
40 39,96238 99,6 - -
19 K 39 38,96371 93,1 - -
: 40 39,96400 0,01 1,28-10°j B~ 1,33, K-vangst, ¥
41 40,96183 6,9 - -
42 41,96241 12,4 u B~ 3,55, v
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b A Gy “, shminfuidfi Mev™?
20 Ca 40 3996259 909 - -
M 4096228 11105 Kevangst
42 41,95866 0,65
43 4295877 0.1
14 SRICRES ot
dqs 4198019 16 d B 0256
46 A5,95369 000135 R
47 46.95451 450d [ 1Ay
48 47,95253 0,187 - -
21 Sc 41 4096925 0,60 5 B
23 \Y S0 4994716 0.2 vty pry
51 50.94396 99.76 - -
52 S1.94478 38 min B273% y
24 Cr S1 50,94477 27.5d Y. K-vangst
82 51.94051 83.8 - -
S3 5294065 9.6 - -
25 Mn 54 53.94036 32d K-vangst, y
55 54,9380S 100 - -
26 e sS4 53,93961 5.8 - -
55 54,93830 2.9 K-vangst
S 55,93494 91.7 - -
57 56,93540 2.2 - -
58 57,93328 0,33 - -
59 58,93488 454d B~ 1,56, y
27 Co 56 55,93985 77d B 1.5, v, K-vangst
57 56,93630 270 d K-vangst. v
S8 57.93576 70.8 d B* 0.58. y. K-vangst
59 58,93320 100 - -
60 59,93382 5.27 ) B 0315 (012% 1.48), ¥
28 Ni S8 57,93535 67.8 - -
60 59,93079 26,2 - -
61 60,93106 1.2 -
62 6192815 3.7
63 62,92966 85§ B o062
64 63,92797 1.1 - -
65 64,93007 2,6u B 2,00,y
29 Cu 63 62,92960 69,1 - -
64 63,92977 127w BoOST3 B Kevongst
65 6492779 0.9 - -
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Yol

AN o [ 8-3) 5

Mev™2

2 X i amu % s/min/u/d/j
30 Zn 64 63,92915 48,9 - _
65 64,92923 250d B* 0,33, K-vangst, y
66 65,92604 27,8 - _
67 66,92713 4,1 - ~
68 67,92485 18,6 - -
69 68,92654 5lmin B~ 0,90
70 69,92533 0,6 - -
31 Ga 69 68,92558 60,4 - -
71 70,92470 39,6 - -
72 71,92637 14,2u B~ 3,16
33 . As 75 74,92160 100 - -
76 75,92240 26,8u B~ 2,97
77 76,92065 40u B~ 0,68
34 : Se 80 79,91652 49,8 - -
35 Br 79 78,91834 50,5 - -
- 80 79,91853 17,7 min B~ 2,0, B*
81 80,91629 49,5 - -
82 81,91680 36u f~ 0,465, ¥
87 86,92034 555 B~ 8,0, v
36 Kr 80 79,91638 2,27 - -
' 81 80,91661 2,1-10°j K-vangst
82 81,91348 1,6 - -
83 82,94034 11,5 - -
84 83,91151 56,9 - -
85 84,91252 4u B~ 0,85, v
86 85,91061 17,4 - -
87 86,91337 78min B 3,8, ¥
89 88,91660 3,2min B~ 4,0
37 _Rb 85 84,91180 72,2 - -
- 86 85,91119 19,5d B~ 1,77, v
87 86,90918 27,8 4,9-1010 B~ 0,274
38 . St 87 86,90889 7,02 2,7u Y
' 88 87,90563 82,6 - -
90 89,90775 28j B~ 0,6
94 93,91523 1,3min B~ 2,1, v
39 Y 88 87,90953 106 d B* 0,83, v
89 88,90586 100 - -
42 . Mo 99 98,90772 68,3 u B~ 1,23, v
43 “Te 99 98,90625 2,2-10°j B~ 0,32
>3 9 m 98,90640 6,0u v

A4
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Al icfons (( 8-3) 0

2 x A amu % sminwdj  Mev"?
44 Ru 102 101,90435 31,6 - -
) 103 102,90631 40 d B~ 6,84, v
104 103,90542 18,6 - -
47 Ag 107 106,90310 51,8 - -
; 108 107,90596 241 min B~ 1,49, y
109 108,90473 48,2 - -
110 109,90610 245 B~ 2,8
48 Cd 108 107,90418 0,9 - -
109 108,90493 462d K-vangst, ¥
110 109,90301 12,4 - -
49 In 113 112,90409 43 103 min Y
114 113,90491 725 B~ 0,19, B*, K-vangst
115 114,90388 95,7 6101 v
116 115,90532 135 B~ 2,8
50 Sn 113 114,90335 0,35 - -
116 115,90175 14,3 - -~
120 119,90220 32,9 - -
121 120,90423 227w B~ 0,4
51 Sb 121 120,90382 57,2 - -
122 121,90518 2,8d B~ 1,94, v
123 122,90422 42,8 - -
52 Te 128 127,90446 31,8 - -
53 I 123 122,90559 13,34 K-vangst, y
127 126,90447 100 - -
128 127,90584 250min B~ 2,02, ¥
131 130,90612 8,0d B~ 0,60, v
54 Xe 128 127,90353 1,92 - -
140 139,92144 165 By
55 Cs 133 132,90543 100 - -
137 136,90707 35j B~ 1,17, v
56 .Ba 133 132,90583 10,8 K-vangst, ¥
137 136,90582 11,3 - -
-5 137m 136,90652 2,6 min ¥
138 137,90524 71,7 - -
140 139,91058 12,8d B~ 1,02, v
144 143,92267 11,9 s B~
57 La 138 137,90711 0,09 1,1-101" B~ 0,21, K-vangst
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Tl NI S e i e

Y1
3 -
u Yo s/min/u/dfj Mev™?
S8 Ce 140 139,90514 68,5 - -
141 140,90822 324d B~ 0,56, y
142 141,90925 1,1 5106
62 Sm 147 146,91491 15,0 L0y a 2,1, BRo210, y
71 ol 176 175,94064 2.5 221015 B 0430, v
72 o 150 179,94656 382 - .
' 181 180,94911 43 d B~ 041, ¥
73 “Ia 181 180,94801 99,99 - -
182 181,95017 115 d B~ 0,53, vy
74 W 184 183,95095 30,7 - -
185 184,95352 74 d B~ 0,43, y
186 185,95438 28,6 - -
77 I 191 190,96060 37.3 - -
192 191,96270 74 d B BY ¥
193 192,96294 62,7 - -
79 ~ Au 192 191,96462 +4,0u 1,9, K-vangst, y
197 196,96656 100 - ~
80 Hy 202 201,97063 29,8 - -
203 202,97288 46,5d B~ 0,208, y
204 203,97348 6,9 - -
205 204,97621 5,5min 7 1,75
8t 1 201 200,97075 72 u K-vangst, y
: 203 202,97234 29,5 - -
204 203,97387 2,7 B 0,76, K-vangst
205 20497441 70,5 - -
206 205,97610 42min B 1,8
207 206,97745 476 min BT 1,47, y
208 207,98201 3,0min - B 1,82, v
iD] 20808530 2.0 mm b
210 209,99003 32min 7 1,80
» 82 b 204 203,97304 1,48 L4107 y
5 ' 206 205,97446 23,6 - -
a 207 206,97559 226 -
208 20797664 S2.8 . R
- 209 20898108 Stu ]S 0,72
210 209,9841% 22,3 B~ 0,025, y
211 210,98874 36,0 min  $7 0,5, y
212 211,9919t 10,6 u B~ 0,59, y
214 213,99977 26,8 min [ 0,65, vy
.

-
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Yy

%ud,&@_%‘

atoom- symbool massagetal aioommassa voorkomen halveringsiya vervat en energie van net
nummer (tn de natur) deelije” !
u % s/minfu/d/i MeV™?
83 . Bi 207 206,97844 507 K-vangst, y
N 209 208,98039 100 >2.10'8
210 209,98412 48d @ 5,0, B, v
211 210,98730 2,l6min  a 6,62, B, y
212 211,99127 60,6 min o 6,09, B, ¥
213 212.99432 46,5 min B 1,2, o
214 213,99869 19,7 min B~ 3,3, o 3,50
84 Po 209 208,98243 200 o 4,09
210 209,98288 140 d a 5,298, y
211 210,98666 0,5s o 7,434
212 211,98887 3.107s  a 8,776
213 212,99283 3,2.10%s o 8,3
214 213,99519 1,6:10s o 7.68
215 214,99942 1.83-103s o 7.365
216 216,00190 0,158 s a 6,774, B~
218 218,00893 3,03min & 5,998, B~
85 At 215 214,99866 10745 o 8,04
216 216,00241 3.107%s o 764
217 217,00465 2:103s o 70
218 218,00861 2s a 6,63
86 _Rn 218 218,00560 1,9-107%s a7,
219 219,00948 3,925 o 6,824
220 220,01140 54,55 o 6,282
222 222,01757 3,325d a 5,486
87 Fr 221 221,01418 48min o 63
223 223,01974 21 min B 1,2, v
88 _Ra 223 223,01850 11,2d o 5,719, v
224 224,02020 3,64d a 5,7
226 226,02541 1,60-10%j « 4,79, v
228 228,03114 6,7 i B~ 0,030
89 Ac 225 225,02322 10,0 d o 58
227 227,02775 27,7 B~ 0,04, y, a 4,94
228 228,03108 6,13 u B, v, @ 4,54
90 Th 227 227,02771 18,6 d a 6,05, v
: 228 228,02875 1,9 o 5,42, v
229 229,03165 7340 o 5,02
230 230,03313 7,7-10%]  a 4,68, v
231 231,03629 25,6 B~ 0,302, v
~5 232 232,03805 100 1,4-101%; o 3,98,y
233 233,04158 22,2min B~ 1,23
234 234,04358 24,1d B~ 0,192, v
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YiY

: b,.;,},)‘.gl N
450 (Jlawd 5
Cudy 930S
s - 44t
min - akds
e (SelS
. d-
) 29 " o )
Z /J. X A=N+7Z ¢ amu . t!f $IA 1te vun het
. ghad g - MeV
u s/min/u/dfj MeV™?
91 N 231 23103589 343007 w 4,66
' 233 233,024 2T 4d B~ 0,53
254 23404330 Lidmin B 2,32
Y2 L 233 23303903 L6-10% 7 o 4,83, 37, Kevangst, ¥
' 234 234,04093 0,0006 2410770 w 4,76
. 233 235,04393 0,72 TUH 10T w432
136 23604561 247007 ) w449,y
14 24%.050 70 ORI L7107 s,y
Y3 Np» 237 23704817 2040007 « 4,77,
23y 13905293 2dd 057,y
94 I'u 1y 23905216 2410t w s,y
i LHLUS IS 6R30 .1
m " PLEBNORY (W AR CTN
244 2400040 240w 47
93 At 244 JHLOS6R2 432 w56, 7
ar EERRO RN 1ot o Seh g
DI Can 245 245,065> 2300} o 3,6, 7
2y RTINS 161077 w34y
Hou Fiu 240 2490789 $ miin w 7.5, K-vangst
23 257078 100 W 6.5,y
o Al 23n 2330911 Phain o 7,30, Kevangst
I8 2370950 S5 u K-vangst, «7,2
103 ta Iae EARNILAR 0.7 s 8,0, K-vangst
14 R 259 ERDUR (TR 3y o 9.2
MU MUTRIIRS cu- i s splipng
103 Db 2ot ol [TEN |
a2 26213 w 8,7, splijting
1o Sy ERY) I (TSN 9,3, sphjung
0,8 > 9,1, splijling

eyt d S o3 gi il el BLBadls- w4
lueV=10 c¢cv = - &2
.v‘..él)o,,:ﬂltié-)l_hu K,\u_...r,jh— -3

L-)/J R

Cpeagjd r- 4 5

AL.J....I..U,n- A6

ks i1 ol 7

A.L..L..ﬁl,,:)-’_‘g

d...l....:i,;?i_;— <Y

49
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G955 5l ya solasS 31 Jyanr (8 -4 - 2) prols

&8 iS5y Ksps .C- R TP TV S N Y P S
...................... T P ) B N s 29

Wit lwht- geel  geer- tichy-

groen olunge rose rovd brum blauw donker- paars-grigs- zwart
geel Lroen groen

) blunw  violet zwart
AgBr(s) - '
Ag,CrOy4(s) " e e
Agl(s) " _ T e
Ag;0(s) _ e . S
AgzPOL(s) _ =

BaCrO,(s) =

Br,(1)/Br;,(aq) - . = . e .
C(grafiet) - .
Cly(8)/Cly(ag) - e .
Co**(aq) b SN
CoCly(s) ~
CoCly  611,0(s) e o -
Cr‘”(aq)

CrCl3 . 6H,0(s)
Cr;04(s)
CTO3(S) "

Cr(OH)(gel) s

Cr04°~(aq) -

Cry05%(aq) . . .,

Cu(s) .

Cu?*(aq) u
CuCl, >~ . i -
Cu,Fe(CN)g(gel) 1]
Cu(NH3),**(aq) b
Cu,0(s) ]

CuO(s) E
Cu(OH),(gel) "

CuSO0,(s) " B N e S

CuSOy . 5H,0() u

Fy(g) - »
Fe’*(aq) n
Fe’*(aq) u
Fe(CN)¢3(aq) .
Ie(CN) ¥ (ay) n
TeCly . 611,0(s)
FeNO%**(aq)

FeO(s) -
Fe,05(s)
Fe30,(s) "
Fe(OH),(geD) - n

Fe(OH);(gel) d

FeS(s) .0

Fe,S,(s) = =
FeSCN**(aq) =

112

H R E]
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05455 LS 0 SolesS 31 Jpax (8- 4 - 2) p)yl>

“‘)rf [L<3%) &)l’f Ao o G Q‘T ‘-‘T I L
R I L o CRNOY N » o
wit  hoht- geel  geer- dichi- groen orange rose rood drin blanw donker- paars-grijs- zwart
geel groen groen blunw  violet zwart
FeSO, . 7E,0(s) n
Hely(s)" ! " "
HgO@) ™! n
HgS(s)" ! n = [ ]
I,(s) ]

1(g) u
[,(in apolaire oplos-

middelen) ™ ? . -
Ly (aq) n n
[;-zetmecl(aq) >2 n ™ ™ ™ ™ =
l—\’l(:r()_,(s) e T T mTmmr T Lo T e e
K,Cr,04(s) n
K;3Fe(CN) 4 (s) L
Ky Fe(CN) 4 . 3H,0(s) - m
KFeFe(CN)g . H,0(s) | ]
KMnQ,(s) =
KyMnOy(s) |
MnO,(s) = =
MnO,"(aq) -
MnO 42'(aq) =
NO,(g) =
Ni?* (ay) ]
NiCl, . 6H,0(s)
Ni(OH),(gel) ]
1)4 »3 ™ ™
P 3 = ™
PbCrO,(s) L
Pbl,(s) ]
PbO(s) ™! u =
PbO,(s) u
Pb30,4(s) n
PbS(s) =
Sg(S) L]
SnS(s) ]

1§ 655 Calides Byl Sds slsdga Ciliden 93lga 535 - a1
¢§):B§)x&))ﬂﬁ&4¢T&)pf-‘&)b,lé-aoﬁ,.\,:b_}q,lm.\a;”l.\-‘2
03 03Le $5leasS (rae G sghuld 125 ol rases - 3

SHS) Fogt Ushne (39213 o Jloee ol 4y 155 2S5 S 5 44 Uyl a5’ - g 4
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.U,Ihli@_)’,;,lﬁ,ﬂb{,)l,‘v@.): Jei> (8 - 6) rﬁb ..

' bl] 298 K
\5"“?\}” sl V:‘-)y}‘ ‘;.\.n,),)), L. q;uy)‘
¢ % kg L mot ! Ya kgl,_l mol 1.7
¥
98,0 1,832 18,32 32,0 0,883 16,6
3 3
Usbe sl 2852 L1118 2,00 NH 250 0,904 13,3
f 9,26 1,059 1,00 7,04 0,968 4,00
> 4,77 1,029 0,500 3,47 0,982 2,00
! . 36,0 1,178 11,63 A - 13,9 1,150 4,00
ot s
! 13,7 1,065 4,00 NwoH 7,42 1,079 2,00
: 7,06 1,032 2,00 3,85 1,040 1,00
. 3,60 1,015 1,00 . 19,1 1,179 4,00
- o 65,0 1,385 14,29 KoM 10,3 1,092 2,00
Usbaslsdssapis 554 1,127 4,00 5,36 1,046 1,00
i 11,9 1,064 2,00
612 1,030 1.00
P 100 1,044 17,39
dabme it o f et g5 1,063 15,05
23,4 1,028 4,00
5,97 1,006 1,00
293K
(§ad P2 el P
% kg L7} mol L1
(b sy 95-98 18 18
ol e S 36-38 1,2 12
s Bl g paa 65-70 1,4 1s
JES S 3 99-100 1,0 17
o S Bt 2 25 0,91 .13
e o Bl gl e 85 1,7 is
L hlmapita gl g s 0,15 1,0 0,020
Upus yeles Jlaf 95408 pr3ge 3 7,5 1,t 2,0

89

| e Aot
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B OUE o333 golya pers s Usaar (8-7) ol

I» abi RV WY

25 &5
.............................. 3w
in K bij p = pg, .

abids o9d abt oLtz 5

AgBr 705 15732
Ag,CO; 4912
AgCl 728 1823
Agl 831 1779
AgNO, 485 717%2
Ag,0 5032
AlBry 371 536
AlCly 4511
AlF, 1564 "1
Al,O, 2345 3253
Aly(SOg); 1043
BaCO, -2
BaCl, 1236 1833
Ba(NOjy), 865 *2
BaO 2191 2300
BaSQ, 1853
co 74 82
CO, 1951
CcocCl, 145 281
CS, 162 319
CaCO, »2
CaC, 720 3573
CaCl, 1055 1900
CaF, 1696 2773
Ca0 2887 3123
Ca(OH), 583"2
CaS 2
CaSO, 1700 "2
Ci,0 253 2773
CoCl, 997 1322
CrCly 1423 1573"!
Cr;0,4 2539 4273
CuCl, 893 1266 "2
CuO 1599
Cu,0 1508 2073 %2
Cu(OH), ~2
CuS 376 493 "2
CuSO, 473%2 923"2
FeCO;, 2
FeCl, 943 1 .
FeCl; 579 588*2
FeQ 1642
FC203 1838
Fe(OH), 2

ks o9d >

VST g T —
HBr 185 206
1ICN 259 299
HCl 158 188
HE 190 293
1 222 238
1INO, 231 356
1,0 273 173
H,0, 273 423
H;PO, 316 4382
H,S 188 212
1,50, 284 603
HgCl, 549 575
HgO 773%2

KBr 1007 1708
KBrO, 7072

KCN 908

K,CO;, 1164 -2
K 1043 1673 "1
Ko, 629 673"2
K,CrO, 1241

K,Cr,0, 671

KF 1131 1778
KHCO, 370"2

KI1SO, 487 ST
Kl 954 1603
K10, 8332

KMnO, 513"2

KNO, 713

KNO, 607 673%2
K,0 623" 7

KOH 633 1593
KSCN 446 773%2
K,S 1113

K,S0,4 1342 1962
MgBr, 973

MgCO, 623"2

MgCl, 987 1685
MgO 3125 3873
_Mg(OHY, 6232

‘MgS 2273%2

MgSO, 1397%2

MnCO, ~2 '
MnsSo, 973 112372
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bij 298 K
oplosbaarheids- aploshuaarherds-
. product K, pK, product K, pK,

AgBr 5,4-10713 12,27 Cus 10~ 44
AgCl 1810719 9,74 Fe(OI D, 4.9-107"7 16,31
Ag,CO; R.5-10712 11,07 Fe(Olh, 26007 3X,59
Ag,CrO, 1110712 11,96 FeS fot 19,0
Agl” 8,5-107"7 16,07 HgS 10752 52
Ag;PO, 8,9-10°"7 16,05 MgCO, 6.8-107 5.17
Ag,S 1072 29 Mg(O1Dh, S.6-10712 11,25
AgSCN 1,0-10712 12,00 MnS 2510710 15,60
Ag,SO, 1,2:107 4,92 PbRr, 6,6-107 5.18
AI(OH); 2,0-107% 31,70 PhCl, 12107 4,92
BaCOj; 2,6-107° 8,59 IbCO, 1,5-1071 12,82
BaCrO, 1,2-10710 9,92 PhCrO, 181071 13,74

, BaSO, 1,1-10710 9,96 bl 8,5-107° 8,07

f CaCO; 5,0-107° 8,30 Ph(OID), 1,4:10720 19.85

L CaC,0, 2,310 8,64 I'bS 10 %% 27

. CaF, 1,5-107" 10,82 PhSO, 1.8-107% 7.74
Ca(OH), 4,7-107% 5,33 SnS 1072 25.0
CaS0, 7,1.107 4,15 SrSO, 341077 647
Cr(OH); 6-10731 30.2 7nCO, 12107 9,92
Cul 1,3-10712 11,89 7n(O1y, 610717 16,2
Cu(OH), 1,6-10719 18,80 ZnS 21078 22,7
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Gyt patd gl dunas 31y (8 - 8) it -

in 10% J mol™ bij 7= 298 K en p = py,

li H1,61 Mg 41,49 Al 13,24
Na +1,08 Ca +1,77 C (grafiet) +7,15
K +0,90 Ba +1,75 1, +0,62
Rb 10,82 lie ERE 'y (wit} 10,55
Cs +0,78 Cu V339 0 s, +0,93
Ag +2,86 I'b +1,96

Zn +1,30

Slasla
in Hl';J mol™ bij 7= 298 K en P=py
flg  +0,61 1,0 +044 CHOIt +0,38
Br,  +0,31 Collg +0,34 CIG-CHLOH 40,43
. (:(Jlg-(:'l( +0,37
; .

Aoy (650l JMor w8 31 gz (8- 9 )

in 10° ] mol™! bij "= 298 K

[iF -10,4 Rbl¢ -7,8 Mgl*, -29,3 Na,0O -25,3
©1iCH -8.5 RbLCL -6,8 Mg, -25,0 K,0 -22,8
Lillr -8,0 Rblir -6,5 MpBre, =240 MO -38,4
1.l -7,6 RLI 0,2 Mgl, PN Ca) -34,5-
NaF -9,2 Cstd =74 Cald, -26,2 BaO -31,0
NaCl -7,8 CsCl -6,5 CaCl, -22,3 Zn0O -40,2
NaBr -7,4 CsBre . -6,3 Callr, -21,3 FeQ -39,0
. Nal -7,0 Csl -6,0 Cal, ~20,6 Fe,0;3  -150
KE -8,2 Aglé 9,7 BaC, 20,2 ALO, -153
Kt -7,1 AgCl -9t
KBr -6,8 AgBr = -89
Kl -6,4 Agl -89



(c) ketabton.com: The Digital Library

ryy

bij 298 K

Bij deeltjes zonder toestandsaanduiding moet steeds (aq) worden gelezen.

evenwichtsreactie ™! dissociatieconstante
Ky pKy

Ag(CN),” = AgCN(s) + CN- 4-10°6 5,4
AgCly” = AgCl(s) + CI” 2104 -4,3

i Ag(NH;),* == Ag* + 2 NH, 5,9-1078 7,23

T Ag(S,04),> = Ag*+25,0,% 110713 13,0
Al(OH)~ = ANOH);(s) + OH~ 2,5-1072 1,60
AlFg> = AP*+6F 2:10720 19,7
Co(NH,),2* = Co?* + 6 NH, 1,3-1075 4,39
Co(NH;)3* = Co’* + 6 NH;, 10733 33
CuCl,%~ = Cu*+4Cr 2,4-107¢ 5,62
Cu(NH,) 2+ = Cu?*+4NH;, 7,1-10714 13,15
Fe(CN)* = Fe?* + 6 CN- 10724 24
Fe(CN)g>~ = Fe3*+6CN- 1073 31
FeSCNZ* = Fed* + SCN- 1,1-1073 2,96
Hgl, - = Hgly(s) + 21" 1,0-107° 6,00
Iy = L+I 1,4-1073 2,85
Pb(OH),> = Pb(OH),(s) + 2 OH" 1-10! -1,0
Zn(NH;),2* = Zn?* + 4 NH,4 2,6-10710 9,59
Zn(OH),* = Zn(OH)y(s) + 2 OH~ 1-107! 1,0

EDTA-comblexen
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Appendix 1. The Greek alphabet

Letters Name Letters Name
A w alpha N v nu

B B beta = € Xi

I Y gamma 0 o omicron
A ) delta il k1 pi

E € epsilon P p rho

Z Z zetla ) G, sigma
13 n eta T T tau

O 0 theta Y v upsilon
l L jota ¢ ¢ phi

K K kappa X X chi

A A lambda W \ pst

M i mu Q w omega

Appendix 2. Fundamental constants

Constant

Symbol

Value in Sl units

acceleration of free fall
Avogadro constant
Boltzimann constant
el=ctric constant
electronic éharge
electronic rest mass
Faraday constant

gas constant
gravitational constant
Loschmidt’s constant
magnetic constant
neutron rest mass
Planck constant

proton rest mass
speed of light
Stefan-Boltzmann constant

g

L, Na

k = RIN,
€

e

m,

9.806 65 m 52

6.022 1367(36) x 1023 mol-!
1.380 658(12) x 10 ¢4 J K !
8.854 187 817 x 10-"2 F m~!
1.602 177 33(49) x 1079 C
9.109 3897(54) x 1073 kg
9.648 5309(29) x 10* C mol!
8.314 510(70) 1 K' mol™!

6.672 59(85) x 10! m3 kg~! 572

2.686 763(23) x 1025 m™3
4r x 107 Hm™!

1,674 9286(10) x 10-27 kg
6.626 0755(40) x 10°3 J 5
1.672 6231(10) x 10727 kg
2.997 92458 x 108 m 5!
5.670 51(19) x 10 ¥ W m~2 K=
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Appendix 3. Sl units

TABLE 3.1 Base and dimensionless Si units

Physical quantity Name Symbol'
length metre m

mass kilogram kg

time second s

electnc cufrent ampere A
thermodynamic temperature kelvin K
luminous intensity candela cd
amount of substance mole mol
-plane angle radian rad
*solid angle steradian st

*dimensionless units

TABLE 3.2 Derived Sl units with special names

Physical quantity Name of Symbol of
St unit St unit
frecuency. heriz Hz
anergy louie J
‘orce newton N
power watt W
pressure pascal fa
alectric charge coulomb C
siecinic potenual aifference voit v
aleciric resistance ohm Q
2ieCiric conductanca siemens S
sleCtrIc capacitance farad F
magnetic flux weber Ab
incuctance nenry H
magnetic flux density tesia T
‘magnetic induction)
.uminous fiux lumen Im
dluminance lux Ix
sbsorbed dose gray Gy
acuvity becquerel 8q
cose equivalent sievert Sv
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TABLE 3.3 Decimal muitiples and submultiples to be used with S| units

Submultiple Prefix Symbol Multiple Prefix Symbol
1077 deci d 10 deca da
102 centi c 102 hecto  h
103 milli m 103 kilo k
1076 micro u 108 mega M
1079 nano n 100 giga G
10-2 pico p 102 tera T
10715 femto f 10'5 peta P
10-'8 atto 3 10'8 2x3 £
10721 zepto z 10! zetta VA
10-%¢ yocto y 102 yotta Y

TABLE 3.4 Conversion of units to SI units

From To Muitiply by
in m 2.54 x 1072

Tt m 0.3048

sq.in m? 6.4516 x 10~
5q. ft m? 9.2903 x 102
cu. in m?3 153871 x 1073
cu. ft m3 2.33168 x 107
Yitre) m?3 1073

gal(lon) (itre) 4.346 09
miles/hr ms™ 0.477 04
xm/hr ms! 027778

b kg 0.453 592
gcm3 kgm-i 103

‘b/ind kgm= 276799 x 10*
dyne N 103

ooundal N J.138 2585

bf N 4.448 22
mmHg Pa 133.322
atmosphere  ©°3 1.01325%x 103
hp W 745.7

erg J 1077

eV J 1.602 10 x 10-*2
kW h J 36x108

cal J 4.1868
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Publishing Medical Textbooks

Honorable lecturers and dear students,

The lack of quality textbooks in the universities of Afghanistan is a serious issue,
which is repeatedly challenging the students and teachers alike. To tackle this
issue we have initiated the process of providing textbooks to the students of
medicine. In the past two years we have successfully published and delivered

copies of 116 different books to the medical colleges across the country.

The Afghan National Higher Education Strategy (2010-1014) states:
“Funds will be made ensured to encourage the writing and publication of text
books in Dari and Pashto, especially in priority areas, to improve the quality of
teaching and learning and give students access to state-of- the-art information. In
the meantime, translation of English language textbooks and journals into Dari
and Pashto is a major challenge for curriculum reform. Without this, it would not
be possible for university students and faculty to acquire updated and accurate
knowledge”

The medical colleges’ students and lecturers in Afghanistan are facing multiple
challenges. The out-dated method of lecture and no accessibility to update and
new teaching materials are main problems. The students use low quality and
cheap study materials (copied notes & papers), hence the Afghan students are
deprived of modern knowledge and developments in their respective subjects. It is
vital to compose and print the books that have been written by lecturers. Taking
the situation of the country into consideration, we need desperately capable and
professional medical experts. Those, who can contribute in improving standard of
medical education and Public Health throughout Afghanistan, thus enough

attention, should be given to the medical colleges.

For this reason, we have published 116 different medical textbooks from
Nangarhar, Khost, Kandahar, Herat, Balkh and Kapisa medical colleges and
Kabul Medical University. Currently we are working to publish 20 more medical
textbooks for Nangarhar Medical Faculty. It is to be mentioned that all these
books have been distributed among the medical colleges of the country free of
cost.



(c) ketabton.com: The Digital Library

All published medical textbooks can be downloadable from

www.ecampus-afghanistan.org

The book in your hand is a sample of printed textbook. We would like to continue
this project and to end the method of manual notes and papers. Based on the
request of Higher Education Institutions, there is need to publish about 100

different textbooks each year.

As requested by the Ministry of Higher Education, the Afghan universities,
lecturers & students they want to extend this project to the non-medical subjects
e.g. Science, Engineering, Agriculture, Economics, Literature and Social Science.
It is reminded that we publish textbooks for different colleges of the country who

are in need.

| would like to ask all the lecturers to write new textbooks, translate or
revise their lecture notes or written books and share them with us to be
published. We assure them quality composition, printing and free of cost

distribution to the medical colleges.

| would like the students to encourage and assist their lecturers in this
regard. We welcome any recommendations and suggestions for

improvement.

It is mentionable that the authors and publishers tried to prepare the books
according to the international standards but if there is any problem in the book, we
kindly request the readers to send their comments to us or authors to in order to

be corrected in the future.

We are very thankful to German Aid for Afghan Children its director Dr. Eroes,
who provided funds for 20 medical textbooks in previous two years to be used by

the students of Nangarhar and other medical colleges of the country.

I am especially grateful to GIZ (German Society for International Cooperation) and
CIM (Centre for International Migration & Development) for providing working

opportunities for me during the past three years in Afghanistan.

In Afghanistan, | would like cordially to thank His Excellency the Minister of Higher
Education, Prof. Dr. Obaidullah Obaid, Academic Deputy Minister Prof.

Mohammad Osman Babury and Deputy Minister for Administrative & Financial
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Affairs Prof. Dr. Gul Hassan Walizai as well as the chancellor of Nangarhar
University Dr. Mohammad Saber for their cooperation and support for this project.
I am also thankful to all those lecturers that encouraged us and gave all these
books to be published. At the end | appreciate the efforts of my colleagues in the
office for publishing books.

Dr Yahya Wardak

CIM-Expert at the Ministry of Higher Education, March, 2013
Karte 4, Kabul, Afghanistan

Office: 0756014640

Email: textbooks@afghanic.org

wardak@afghanic.org
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Message from the Ministry

of Higher Education

In the history, book has played a very important role in gaining knowledge and
science and it is the fundamental unit of educational curriculum which can also play
an effective role in improving the quality of Higher Education. Therefore, keeping in
mind the needs of the society and based on educational standards, new learning
materials and textbooks should be published for the students.

| appreciate the efforts of the lecturers of Higher Education Institutions and | am
very thankful to them who have worked for many years and have written or
translated textbooks.

| also warmly welcome more lecturers to prepare textbooks in their respective
fields. So, that they should be published and distributed among the students to take
full advantage of them.

The Ministry of Higher Education has the responsibility to make available new
and updated learning materials in order to better educate our students.

At the end, | am very grateful to German Committee for Afghan Children and all
those institutions and people who have provided opportunities for publishing medical
textbooks.

| am hopeful that this project should be continued and publish textbooks in other
subjects too.

Sincerely,
Prof. Dr. Obaidullah Obaid
Minister of Higher Education
Kabul, 2013
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Book Name General Chemistry

Author Prof. Dr. Khair Mohammad Mamond
Publisher Nangarhar Medical Faculty

Website www.nu.edu.af

No of Copies 1000

Published 2013

Download www.ecampus-af ghanistan.org
Printed at Afghanistan Times Printing Press

This Publication was financed by German Aid for Afghan Children, a private initiative of the Eroes
family in Germany.
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responsibilities.

If you want to publish your textbooks please contact us:
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All rights reserved with the author.
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