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Formation of Zn(II) Complexes of Physiological Buffer
Amino alcohols in Aqueous Solution
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Abstract The complex formation from Zn(Il) ion and 2-(2-hydroxyethylamino)-2-(hydroxymethyl)-1,3-propanediol
(Monotris), Bis(2-hydroxyethyl)imino-tris(hydroxymethyl)methane(Bistris) in aqueous solution at 25°C and at an ionic
strength of 0.10 M have been studied potentiometrically. For the Zn(Il)-Monotris system, in the Monotris (L) complex
ZnL*, one of the hydroxyl oxygen atoms as well as the amine nitrogen of the ligand are coordinated. In basic media,
the coordinated hydroxyl group is deprotonated. For the Zn(II)-Bistris system, in the Bistris(L) complex ZnL*, two
of the hydroxyl oxygen atoms as well as the amine nitrogen of the ligand are coordinated. In basic media, one of
the coordinated hydroxyl groups is deprotonated. In very high basic media, an additional hydroxyl group undergoes
deprotonation. The equilibrium constants for the formation of ZnL2+, ZnLH.,", ZnLH.,, anLzH,22+and ZnL,H;' have
been determined.
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Fig. 1. Potentiometric equilibrium curves of Bistris and its
Zn(II) complex system. The nitial concentrations
are: Curve 1: 20.22 mM in Bistris and 20.06
mM in HCL. Curve 2: 10.18 mM in Zn(NO3),,
10.11 mM in Bistris 10.03 mM in HCL. Curve
3: 10.18 mM in Zn(NOs),, 20.22 mM in Bistris,
20.06 mM in HCI, Curve 4: 10.18 mM
Zn(NO3),, 30.33 mM in Bistris, 30.09 mM in
HCI. Curve 5: 20.36 mM in Monotris and 20.14

mM in HCL
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Fig. 2. Formation curves of Zn(I)-Mono
tris(L), Zn(II)-Bistris(L’) systems. Curve 1:
Zn(1l):L=1:1,Curve 2: Zn(II):L=1:2, Curve 3:
Zn(Il):L=1:3, Curve 4: Zn(II):L’=1:1, Curve 5:
Zn(Il):L’=1:2, Curve 6: Zn(Il):L’=1:3.
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Fig. 3. Graphical calculation of LogK;. For the Zn(II):
Monotris=1:3. slope = K.
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Fig. 4. Graphical calculation of LogK; for the
Zn(11):Bistris=1:1. slope=LogK;
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Zn(I):Bistris=1:1914  ZnL**, ZnLH,", ZnLH,7}
Zn(1l):Bistris=1:2¢14] ~ ZnL*, ZnLH.,", ZnLH.,,
ZnoloHo™,  Zn():Bistris=1:3914  ZnL*, ZnLH.,

anLzH-zﬂ, ZmlL,Hs 7 dA4EAY. JFE ASas
Table 1] YERNSATH

Table 1. Equilibrium constants for the reaction of
Bistris, Monotris with H™ and Zn(II) jon.”
K _ LogK _
H Zn”
Ka -6.50
Ko -7.83
Ky 2.20
K™ 253
Kia -7.99
K™ -8.40
Kis -8.35
Kap 2.87
Ksp -8.06
Logﬂ
B T s
Bow 6.50
Bon” 7.83
B 220
Buy” 253
Bri-1 -5.79
Bri-1" -5.87
Bri—2 -14.14
Baz—s 871
Boss 1677
At 25° and p=0.10 with KNOs. ~ Monotris.
4, 1H Y EE
Zn(Il) ©]>2 Yo 84%7} 4WHA|, 11%= HH
Artgow wslgtn, aene #%o—ﬂ. ZolA
Zn(ll) ©]&o] APHAZ EAT uwl Tris, Monotris,
Bistris 2&0l thalA] =3}tk NH;, Tris, Monotris,
Bistris®]  LogfBy;<~ 9.33[19], 8.11[20], 7.83,

6.50[Table 1]o|22 F<3 A3t & 4= gt w95
] $=A]%= NH;>Tris>Monotris>Bistris©] t}. Zn(NH;)*",
Zn(Tris)H, Zn(Monotris)H, Zn(Bistris)HQ] LogBiioe
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zbz} 231[19], 2.27[20], 2.53, 22005 ZAHACh
Tris7F NH; B0} 47]%7) 1.22 log unit 2HA] F45 9]
At Logf,,02 Zn(Tris)* 7} Zn(NH3)* Bt} 0.04 log
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5ol % Logf, 02 Zn(Tris) 2.t} Zn(Monotris)™ 7}

0.26 log unit ZA 4= U} ©] 52 Monotris®] A4

unit ZJ ol 2+ 74]
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A 33 2 Bco‘?i A eHg Al Zn(ell 5UAF 2
golER wielsly] Wil Aow FAHE

Bistris®] 947]%=+ Tris, Monotris Bt} 7} 1.61, 1.33
log unit 27 54 o}, Zn(Trls) Zn(Monotris)2+

Zn(Bistris)" ¢} Logﬁm o 7z}z} 2.27[20], 2.53, 2.202
2 Zn(Bistris)’ 2] Logf3,y-& Tris, Monotris 2.t} 0.07,

0.33 log unit ZHAl S4= AT} o] A2 Bistris oFY HA&
o  AAHA  FFel "3 Ei=F4Y

(-CH2CH20H)7} Monotrisel| |3l g 7] o] Exjste =
o] & 27119 o|” 3] =EA]17](-CH,CH,OH) 7} Zn(1T)oll 2
He) 597 Aol ER ui9latr] wiolth d7]delA
Zn(Monotris)’", Zn(Bistris)* ol W$1gH 3| =E27]9|

G ol&o]l 7] ¥ ZaLH, 7t FAEHACH
ZnLH,," ZE-2 Zn(IN)ol #1193+ Monotris. Bistris 3] =

4718 Frolo] FEH L 1 AEE Zn(ll) o]l
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