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IONZATIEKONSTANTE VAN ZUREN IN

WATER BlJ 25°C

Zuur Base pKa
HI I” -1
HBr Br’ -9
HCIO, Clos” -8
HCI ar -7
H,SeO, HSeO, -3
H.SO, HSO.~ -3
HMnO, MnO,” -2,3
H;0" H,0 -1,74
HNO; NO;~ -1,64
H.CrO4 HCrO,” -1
HCIO; ClOs” -1
CF;COOH CF;CO0"~ 0,23
CCI;COOH CCl;CO0" 0,7
HIO; 105" 0,8
H4P,0; HsP.0;” 0,85
Hs;PO, H,PO,~ 1,1
H.C;04 HGO4 1,2
CHCI,COOH CHCI,COO™ 1,25
H.SO; HSOs5™ 1,8
HsPO; H,PO;” 1,8
HCIO; Cloy” 2
HSO,” SO, 2
HsPO, H,PO,” 2,1
H3A504 HzASO4_ 2,2
CH,CICOOH CH,CICOO"™ 2,9
H.Te . HTe” 3
[Fe(H,0)s] [Fe(H,0)sOH] 3,1
HF F 3,2
HNO, NO, 3,4
HCOOH HCOO™ 3,8
HCNO CNO™ 3,9
H,Se HSe™ 4
CeHsCOOH C¢HsCOO™ 4,2
HCan-+ C204™ 4,3
C,HNH; CeHsNH, 4,6
HN, N5~ 4,7
CH3;COOH CH;COO~ 4,75
CH3CH,COOH CH;CH,COO™ 4,9
(CH)NH' (CH)eNs . 5
[AI(H,0) ] [AI(H:0)sO0H] 5
GCsHsNH CsHsN 52
NH;OH" NH,OH 6
H,POs5™ HPO;™ 6,2
H,CO; HCOs™ 6,4
HCrO,” CrO, 6,5
H,P,0; HP,O; 6,6
H,AsO,” HAsO, ™ 7
H.S HS™ 7
H,PO,~ HPO,™ 7,2
HSOs5™ SOs;™ 7,2
HCIO clo” 7.3
HBrO BrO™ 8,7
Hs;BOs H,BO;~ 9,2
NH4" NH; 9,2
HCN CN™ 9,3
H3AsO; H,AsO;™ 9,6
HP,O; P,O; " 9,6
H,SiOs HSiO5™ 9,9
HIO 107 10
CsHsOH CeHsO™ 10
HCO;™, ey 10,4
CH3NH; CH3NH, 10,7
HAsO, ™~ AsO4 11,5
H.0. HO, 11,6
HPO, ™~ PO, 11,9
ca” CaOH’ 12,7
HS™ ST 13
CHs;COH CHsCO™ 14,5
CHs;OH CH;O™ 15,5
H.,O OH" 15,7
CH5CH,0OH CH5CH,O™ 15,9
HO," (o7 25
PH; PH," 27
OH™ o~ 29
NH; NH," 35
pH berekening

sterk zuur : pH =-log Cp

sterk base : pH =14 +log Cg

zwak zuur: pH= %(pKa -log Cp)

zwakke base: pH = 7+ %pKa + %Iog Cg

bufferoplossing: pH = pKa + log oy

van een sterk zuur en een sterke base pH=7

;!

van een zwak zuur en een sterke base pH= 7 +% pKa +% log Cg

Zouten

van een sterk zuur en een zwakke base pH =7 -% pKp

1
- —
og CS

van een zwak zuur en een zwakke base pH =7 +% pKa - % pKg
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OXIDOREDUCTIESCHAAL eZn" +2e == Zn -0,76 ONO; + H,0 + 26 == NO, +2 OH" 0,0 e Ag'+e == Ag +0,80
e Cr' 43¢ = Cr -0,74 ©S:06 +2¢ == 25,03 +0,1 * Hg™ +2e” == Hg +0,854
Ey= Standaard elektrode potentiaal (volt) ©5,0; +3H:0+4e == 2S+6O0H -0,74 ONzHs + 2 H,0 + 26 == NH; + 2 OH" +0,1 ° 0, + 4H'(107) +4e == 2H,0 + 0,82
T =25°C ©SO; +3H,0 +4e == S+60H -0,66 °S+2H +2e == HS +0,14 eCu"+ 1 +e == Cul +0,86
P =1 bar °SO;” +3H,0 + 66 == S +6 OH -0,61 oSN +2e" == sSn” +0,15 °ClO +H0+2e == Cl +20H +0,89
Metalen en verbindingen . ©250; +3H,0 + 46 ==5,05"+6 OH -0,58 eCu+e = Q' +0,15 ©2NOs +4H' +2e == N0 + 2 H,0 +0,90
Halogenen en Verbindingen ° e Ga"" 4 iei 2_ Ga -0,56 . CIO{ + HZP + 2_67 2 ClO; +2 OH +0,17 °2 Hg + 2e+ 2 Hg. + 0,91
Chalcogenen ° * Ni(NHs)s  + 2e e; Ni + 6 NHs -0,51 ¢SO, +4H + 2e %e H,SOs + H,O +0,17 o N037 +3H + 267 e; HNO; + H,0 +0,94
Anderen o eS+2e == § -0,51 eAgCl+e == Ag+Cl +0,22 ONO; +4H"+3e == NO +2 H,0 +0,96
OHsPO, +H +e == P+2H,0 - 0,51 °Ge™ +2e == Ge +0,23 ©HNO, + H" + & == NO + H.0 +1,0
E, OH;PO; +3 H' +3e == P+3H,0 -0,50 e Hg,Cl, + 26 == 2Hg +2CI +0,27 *Bra+2e == 28Br ) +1,06
eli'+e == Li -3,05 O HsPO; + 2 H' + 2 == H;PO, + H,0 -0,50 012N, +4H +3¢ == NH, +0,27 °ClOs +2H +2e == dO; +H,0 +1,19
eK'+e = K -2,93 02C0;+2H +2e == (COOH), - 0,49 *ClO; + H,0 +2e == ClO; +2OH +0,33 ° Pt +2e 2 Pt +1,2
*Rb +e == Rb -2,92 e Fe™ +2e” == Fe -0,47 *VO,” + 2H + & == V™" + H,0 +0,34 ¢ Cl0; + 3 H' +2e == HCIO; + H0 +1,21
eC'+e == Cs -2,92 ONO; +H0+e == NO+20H -0,46 eCu™ +2e ==Cu +0,34 *MnO; +4H +2e ==Mn" +2H,0 +1,23
*Ba" +2e = Ba -2,91 *Ag(CN); +& == Ag+2CN -0,45 *ClO +H0+e = 1/2C,+20H +0,42 *Com+e == Co N +1,30
oSr™ 428 == Sr -2,89 ¢ Co(NH3)s™ + 26 == Co + 6 NH; -0,43 *0, + 2 H,0 + 4¢ == 4 OH" +0,40 ONHy + 3 H' +2e == 2 NH, +1,30
eCa™+2¢ == Ca -2,87 el e == - 0,41 ©2 H,50; + 2 H' + 4 == 5,0, + 3 H,0 +0,40 *Cr0y +14H +6e ==2Cr +7H,0 +1,36
eNa'+e Na -2,71 eCd"+28 = d -0,40 eH,50; + 4 H + 4 == S +3 H,0 +0,45 o Chy, +2e ==20 +1.36
e Mg” +2e == Mg ~2,37 OH:PO, +5H +5¢ = P+4H,0 ~0,40 ¢ CIOs + 2 H,0 + 4 = ClO + 4 OH- +0,43 *Ch,+2e ==20 . +1,40
OHPO, +e == P+20H -2,05 012N, +36 == NH;+30H - 0,40 ©5,05 + 6 H +4e == 25+3H,0 +0,50 *PbO, +4H +2e ==Pb" +2H,0 + 1,46
¢ Be" +2¢ =Be -1,85 *PbSO, + 26 == Pb + SO, -0,36 ©4HSO; + 4 H' + 66 == 5,05 + 6 H,0 +0,51 *BrO; +6H +6e ==Br +3H,0 +1.44
C A" 436 = Al ~1,66 e Co"+2e == Co ~0,28 U re ==Cu +0,52 : C'Oz) * 68H rie == 12Ch+3 Hzg +147
OHPO;™ +2 H,0 + 26 == H,PO, +3 OH -1,57 OH;PO, + 2 H' + 26 == H;PO; + H,0 -0,28 oh+2e =21 +0,54 ';"30“ +3 : +359 = 1'\/"2”0 + 42H;| o * 12;
eV i2e =V -1,18 o Ni'" +2¢° = Ni -0,227 eCu™+ClM+e = Cucl +0,54 -HCIOZ+H* +e ﬁo ZLo 2 +1'53
eMn™ +2e == Mn -1,18 Ve = V" -0,26 O H;AsO, + 2 H' + 26 == HAsO, + 2 H,0 +0,56 -HCIO+ 2}6 i HéTb+ o +1'64
ON +4 Hy0 + 4e” == NyHs + 4 OH -1,16 ON, +5H +4e” == NH,’ -0,23 «MnOJ + & == MnO.” +0,58 2t oD b oS == T o
- - - - - N 25 - - = ® PbO; + S0, +4H'+2e == PbSO;+2H,0  + 1,69
OPO4 +2 H,0 + 2e ? HPO5;™ + 30H -1,12 eSn" +2e = Sn -0,14 eCu” +Br +e == CuBr + 0,64 o MnOs +4 H' + 36 == MnO, + 2 H,0 +1.70
e Zn(NHs),™ + 26" == Zn + 4 NH; -1,03 ONO; +2H,0+3¢ == NO+40H -0,14 *ClO, + H,0 +2e == CIO +2 OH" +0,66 . Cew‘+ JRBN Ceﬁ 2 z 174
*Se+2e == Se -0,92 e AgCN +e == Ag+CN’ -0,14 ° 0, + 2H" + 2 == H,0; +0,68 H,0 < = !
-+ - + - + - *H,0,+2H +2e eZHzO + 1,77
e Cr'+2e = Cr -0,91 e Pb™+2e == Pb -0,13 0 CeHa0, + 2 H' + 26" == CsHa(OH), +0,70 . S.0" 4 26 —= 2 SO 201
©50." + H,0 + 26 == SO; + 20H -0,90 ONO; +6H,0+86 = NH;+9OH -0,12 ePtCly +2e == Pt+4Cl +0,73 O a2t ST '
= - o 2 e “ . ©*0:+2H +2e == 0.+ H,0 +2,07
oP+3H,0+3e == PH;+3OH -0,89 eFe' +3e == Fe -0,04 eFe’ +e ==Fe +0,77 F > p
- - N - - S eF+2e ==2F +2,87
®2H,0 +2¢° == H,+ 2 OH -0,83 *2H +2¢ =—=H, 0,0 *Hg, " +2e ==2Hg +0,79
OPLOSBAARHEIDSPRODUKT 25°C
ANION OH" ST F cr I Br CO; N PO, CrO, CN” SCN™ CHs;C00" G0, BrO; 105
KATION
Ag’ 6,69 x 10 1,77x10™ | 851x10" | 535x10™ | 845x10™ | 1,20x10° | 888x10" | 1,12x10™ | 597x10" | 1,03x10™ | 1,94x10° | 540x10™ | 534x10° | 3,17x10°
Al 9,83x 10
Ba" 2,55 x 10* (1) 1,84 x 107 2,58x10° | 1,07x10" 1,17x10™° 4,01 x10°
Be™ 3x10"
Bi™ 1,82x 107
Ca™ 4,68x10° 1,46 x107° 496x10° | 7,0x10° | 2,07x10% 2,34x10° 3) 6,47 x 10°
cd™ 527x10" | 1,40x10% | 6,44x10° 6,18x10" 2,53x10% 1,42 x10° 2) 2,49x10°
Co™ 1,09x10™ | 1,40x10™ 2,05x 107 1,21 x 107 4
Cu* 2,26x10° 1,72x107 | 1,27x10™ | 627x10° 1,77 x 107"
Cu™ 1,27 x 107 1,39x 107 4,43x10" 6,94 x 10° (5)
Fe™ 487x10" | 1,59x10™ | 2,36x10° 3,07x10™
Fe™* 2,64x107 9,92 x 10% ¢
Hg' 3,10x10° | 1,45x10™ | 533x10% | 6,41x10% | 3,67x10" | 7,99x 107 3,12 x10% 1,75x 10"
Hg™ 3,13x10% | 6,44x10™ 2,82x10%
L' 8,15x 10"
Mg 561x10" 7,42x10™" 6,82 x10° 9,86 x 10%° 4,83 x10° (7)
Mn** 2,06 x10" | 4,65x10™ 2,24x10™" 1,70 x 107 @8) 4,37 x 107
Ni™ 7,47x10" | 1,07x10” 1,42 x 107 4,73x10% 4,71 x10°
Pb™ 1,42x10%° | 9,04x10% | 7,12x10” | 1,17x10° | 849x10° | 7,60x10° | 1,46x10" | 1,82x10° 2,11 x10° 8,51 x10™ 3,68x 10"
Sn™ 545x10” | 3,25x 107
Sr 4,33x10° 5,60 x 107 3,44 x 107 1,14 x 107
n" 7,71x10" | 293x10% | 3,04x10” 1,19x10™ 1,37 x10° (9) 429x10°
(1) Ba(OH),.8H,0 (2)CdC,0,34,0  (3) CaC,0,H,0 (4) C0(10,),2H,0  (5) Cu(I0,),.H,0 (6) Fe PO,.2H,0 (7) Mg C,0,2H0  (8) Mn C,0,.2H,0 (9)Zn C,0,.2H,0
FYSISCHE KONSTANTEN EIGENSCHAPPEN VAN ENKELE SUBATOMAIRE DEELTJE BINDINGSENERGIE IN kJ/mol
Lichtsnelheid ¢ = 2997925/ 10°ms” Elektron | Neutron | Proton |Neutrino| Foton ENKELVOUDIGE BINDINGEN
- -23 -1
Konstante van Boltzamann k = 1,38054 1023 J K : symbool R n p v g H C N (0] S F Cl Br |
Avogardo Na = 6,02252 | 10” mol’ 2 432 "
: - - 9,1095 1,6749 | 1,6726 411 4
Molvolume van ideale gassen Vi = 2,24136 | 10° m’ mol’ Rustmassa (kg) 10" 107 w7 | ~0 | ~0 N 386 305 167
Molkonstante van gassen R = 83143 |Jmol K': X X X 0 459 358 201 142
Konstante van Faraday F = 964870 | 10°C mol Relatieve 2 5,4858 S 363 272 — — 226
- toommassa c=12 4 1,00 | 1,0027 | ~g ~0
Planck h = 6,6256 107 Js a x10 F 565 485 283 190 284 155
-8 2 4
Stefan-Boltzmann | = 56697 |10°W m™ K Straal m) <1x10™ | 8x10™ | 8x10° | o glr 1312223 3;; 3l3 2(1)? g?; 522 51112 19
Straal van Bohr a, = 529167 | 10" m
Gravitatiekonstante G =6,6720 |10" Nm’kg” Kwantumgetal 12 12 1" 12 ! : 25 23— 201 — 278 208 175 199
Dielektr konst vh lochiledi c - 8’8542 - - 9 MEERVOUDIGE BINDINGEN
leleKktr.konst. v uc edige = o, 3 : . -1, f
e d9 R 10 _Fm. Lading © o o | NI o 0 C=C 602 C=N 615 c=0 799
ermfea iliteit van het luchtledige o =4nm 10" Hm c=cC 835 C=N 887 czo 1072
Klassieke straal van het elektron |re = 2,817938| 10™ m Magnetisch moment (T 9,2848 29,6592 | 1,41061 0 0 N=N 418 N=0 607 5=0 (in SO,) 532
Konstante van Rydberg R = 2,179914| 107 g x10°° | x107 | x10° NEN 942 o, 494 S=0 (inSO,) 469

Eenheid van radioaktiviteit : 1 Ci = 3,7 10'° Bq




