Dissociation (lonization) Constants (K,) of Selected Acids

Appendix C

Name and Formula Lewis Structure’ K, K, Ky
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Chloroacetic acid B—Cc—C—B—H 14310
CICH,COOH )
Chlorous acid H—B—{i= Lix107?
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Citric acid

HOOCCH,CIOHNCOOH)CH,COOH

Formic acid
HCOOH

Glyeeric acid
HOCH,CHIOH)COOH

Glyeolic acid
HOCH,COOH

Glyoxylic acid
HCO)COOH
Hydrocyanic acid
HCM

Hydrofluoric acid
HF

Hydrosul furic acid
H-5

Hypobromous acid
HBrO

Hypochlorous acid
HCIO

Hypoiodous acid
HIO

ledic acid
HIO;

Lactic acid
CH;CH(OH)COOH

Maleic acid
HOOMCCH=CHCOOH
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Moalonic acid
HOOCCHCOOH

Mitrous acid
HNO»

Oxalic acid
HOOCCOOH

Phenol
CrHiOH

Phenvlacetic acid
CﬁHjCchmH

Phosphoric acid
H:POy [or PO(OH )|

Phasphorous acid
H3P03 Jor HPD{DH}:J

Propanoic acid
CHCH,COOH

Pyruvic acid

CHCioCOOH

Succinic acid
HOOCCHCH-COOH

Sulfuric acid
Ha50),

Sulfurous acid
H.50,
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Very large

14x10772

20x10°%

541077

6.3%107"

1.7x1077

23x107%

101072

65%10°F

421071

*All values at 298 K, except for acetylsalicylic acid, which is at 377°C (310 K) in 0.15 M NaCl.

Tacidic (ianizable) protonls) shown in red, Structures have lowest formal charges, Benzene rings show one resonance farm,



Dissociation (lonization) Constants (K,) of Selected Amine Bases

Name and Formula Lewis Structure' K Kz
Ammonia H—fi:l—H 1761073
NH; !
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F=4
Aniline H—=CQ Cc—HN—H 4.0x10°1°
CeHsNH, \c_c::? r|i
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Diethylamine H—C—C—N—C—C—H 8.6x10°4
(CH3CH>),NH bodo L
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Dimethylamine H—C—N—C—H 59x10™*
(CH3),NH Lol
||-| H
Ethanolamine H—0 —l.'ii—clt~fi$—H 0™
HOCH,CH,NH, ks o L
T
Ethylamine H—C—C—HN—H 43x10°%
CH5CH,NH, I
Ty
Ethylenediamine H—HN—C—C—N—H 85x10°3 7.1x107%
H.NCH,CH,NH, Y. R A
I
Methylamine H—tlz—r\li—u 44x1074
CH:NH, (1)
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CH;CH,CH,NH, Lo e ol
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Isopropylamine H—C—C——C—H 47x107%
(CH3);CHNH, A
T
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H,NCH,CH,CH,NH, I P |
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Triethylamine H—C—C—#H—C—C—H 52%107¢
(CH3CH2):N d| |l|H—(l:—Hl-l! !]-I
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H
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Trimethylamine H—C——H——C—H 6.3x10°°
(CHy:N N Gt
N

"Blue type indicates the basic nitrogen and its lone pair.

Dissociation (lonization) Constants
(K,) of Some Hydrated Metal lons

Formation Constants (K)
of Some Complex lons

Free

lon Hydrated lon K,
Fe'* Fe(H;O)s™ * (ag) 6x107¢
Sn** Sn(H,0)s" " (ag) 4x10™4
cr't Cr(H;0)6" " (ag) 110~
Al Al(H:0)6* " (ag) 1x10™3
Cu®* Cu(H20)s" " (aq) 3x1078
Pb** Ph(H20)s” " (agq) 3x107®

Znet Zn(H>0)s " (ag) 1107
Co™* Co(H,0)s* *(ag) 21070
Ni?* Ni(H,0)s> " (aq) 110"

t:umpl&xlun K}

Ag(CN); 3.0x10%
Ag(NH3)," 1.7x107
Ag(5:0:)," 47x10"
AlF* 4 x10"
Al(OH)~ 3 x10*
Be(OH),” ™ 4 x10'
Cdlg? 1 x10°
Co(OH)4* 5 x10°
Cr{OH)y 8.0x10%
Cu(NH3)*" 5.6x10"
Fe(CN)g* ™ 3 %10
Fe(CN)g" ™ 4.0x10%
Hg(CN),* ™ 9.3x10°®
Ni(NHz3)s>* 2.0%10%
Pb(OH)s ™ g8 x10"
Sn(OH); 3 X10%
Zn(CN)s~~ 42x10"
Zn(NH),>* 7.8%10%

Zn(OH),> 3 x10'




Solubility-Product Constants (K,,) of Slightly Soluble lonic Compounds

Name, Formula K Name, Formula K
Carbonates Cobalt{I1) hydroxide, Co(OH)» 1Lax10 "
Barium carbonate, BaCO, 20x107" Copper(ll) hydroxide, Cu(OH)» 22x107™
Cadmium carbonate, CdC0, 1Ex107" lron(10) hydroxide, Fe(OH). 4.1x107"
Calcium carbonate, CaC0y 33=107" Ironi 11Ty hydroxide, Fe(OH)y 16x10™*
Cobalt(Il) carbonate, Col0, Lo Magnesium hydroxide, MgiOH), 63x10°"
Copper(l) carbonate, CuCO, 3 xp" Manganese(Il) hydroxide, Mn{OH), 16x10""
Lead(Il) carbonate, PRCO, T4x1p~™ Nickel(Il) hydroxide, Ni(OH), 6 xl10~ ™
Magnesium carbonate, MgCO, isxi® Zine hydroxide, Zn(OH), 3 x10~™
Mercury(l) carbonate, Hg 00, gax10”"” losdates
Nickel 1) carbonate, NiC Oy 13%1077 Barium iodate, Ba(l0;): 1.5x10°"°
Strontium carbonate, S1CO, S4x1p~" Calcium iodate, Cal(l04)s 701077
Zinc carbonate, ZnC0, E [ Leadi ) indate, PHi1C ), 25%10""
Chromates Silver wodate, AglOy =07
Barium chromate, BaCrO, 2ixw™" Strontium iodate, Sn1O); 3axi0’7
Calcium chromate, CaCr0), 1 xw® Zine iodate, Zn(10), 39x107®
Leadi{l) chromate, PRCHO, 23x1~" Oalates
Silver chromate, Ag.Cr)y 26x10° " Baram oxalate dihvdrate, BaC.0,-2H.0 LIx10°7
Cyanides Calcium oxalate monohydrate, CaC,0,H,0 23%10°°
Mercury(l) cyanide, Hg(CN). 5 % Strontium oxalate monohydrate,
Silver eyanide, AgCN 22x107"® SrC,0,-H.0 56x10°"
Halides Phosphates
Fluorides Calcium phosphate, Cay(POL): 12x107%
Barium fluoride, BaF; 15x107" Magnesium phosphate, Mga(POy), 52x10™
Callcium Muoride, CaFs Kl [ Silver phosphate, Ag, PO, 26107
Lead(I1) Muoride, PbEFy &=t Sulfates
Magnesium fluoride, MgF, T4x107" Barium sulfate, BaSO, Lix10™"
Strontium Muoride, SrF; 26x107" Calcium sulfate, CaSOy, 24x10°*
Chlorides Leadi 1) sulfate, PhSO, Lox10~"
Copper(l) chloride, CuCl 19x10°7 Radium sulfate, RaSO, 2. x10™"
Lead(11) chloride, PhCls L7=10°* Silver sulfate, AgaS0, 1L.5x10°*
Silver chloride, AgCl 1&x107" Strontium sulfate, SrS0; 32x1077
Brovmides Sulfides
Copper(l) bromide, CuBr 5 x" Cadmium sulfide, CdS Lox10"
Silver bromide, AgBr sox10 " Copper(I1) sulfide, CuS 8 x107™
fodides Iron(ll) sulfide, FeS B xio™"™
Copper(l) iondide. Cul 1 X0~ Leadi1l) sulfide, PbS 3 XD
Leadi1l) iodide, Phl; 79x10°" Mangancse( I} sulfide, MnS 3 xwo~"
Mercury(l) indide, Hg.l, 47=10 Mercury(Il) sulfide, HgS 2 X107*®
Silver iodide. Agl gax10™ " Nickel(I1) sulfide, Nis 3 k10"
Hydroxides Silver sulfide, Ag.S 8 x10*"
Aluminum hydroxide, ANOH ). 3 xw ™ Tin(Il) sulfide, SaS L3x10
Cadmium hydroxide, CdiOH), 72x107" Zinc sulfide, Zn$ 20x10™%
Calcium hydroxide, Ca(OH), G510 "






