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APPENDIX A

Batch Synthesis Procedure

Precipitating condition

_ Conditions of HEDP and Mg before mixing
pH Molar ratio  Molar product

insolution ~ [HEDP|[Mg] Cﬁ”e F?f (}fﬂ%m% CO,Q,?’ of \{ﬁjuMme
Mg2eHEDP = () w[ﬁ s0jutjon (Nﬁ S0 ull'sgn
mi m
2 " 1.000 1.2171 8. 4.6 21.8
. 11 0.160 04380 913 4.6 8.7
2 ro0:1 1.000 1.0000 313 4.6 68.7
6 1 0.005 00730 938 2.235 3.1
6 10:1 0.005 00249 900 2.235 10.0
6 1031 0.030 00725 155 2.235 24.5

Note Total volume after mixing equal 100 ml.
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APPENDIX B

Calculation of the Fraction of HDEP Species

|l-Hydroxyethylidene-1,Idiphosphonic acid is a polyprotic acid which
dissociates in several steps, each of which is defined by an equilibrium constant as
follows:

. DRI 8.)
7k &
- e e
g e

When concentrations are specified in-mol/L. The equilibrium constant at
25°¢ has the following values:
HEDP  <——> HEDP1 + H+ K, < 1 (B.5)
HEDP* <——> HEDPZ + H+ K. = 2.54 £ 0.05 (B.o)
HEDP 2 <——> HEDP3 + H+ pK. = 6.97 £0.05 (B.7)
HEDP3 <— > HEDP4 + H+ pK. = 1141 +0.05 (B.:)

The total HEDP concentration is the sum of above species

Hj = [HEDP4 ]+[HEDP3 ]+ [HEDP2 ]+ [HEDP-] +[HEDP] (B.9)

From the above equilibrium equations the concentration of each ionic
species can be defined as follow:
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™ o= mfEL-MU (B.10)
[hedp-"JE EC (B.11)
[HEDP2 1 A A" [1»-l (B.12)
hedp j& rCm . ] (B.13)
To take log Equation (B.10), we obtain
log[HEDP] = \og[HEDP~] +\og[H+]-\og[K 1] (B.14)
where  pH=-log [H4] and pKo = - log K (B-15)
Substituting and rearranging, it becomes
L_ [HEDP] — pyH (B.16)
[HEDP] = [HEDP~]x\0pK'-pH (B.17)
In the same manner, we can obtain
[HEDP~] = [HEDP2]xIOpK*-pH (B.18)
[HEDP2] = [HEDP3]x\0pKi-pH (B.19)
[HEDP~3] = [HEDP4~]x\0pK<pH (B.20)

The total HEDP concentration can then be expressed as:

Ht - [HEDP4~]x

(1 +\OpK,-pH + 10"  +pK>-2pH + XQP/pKi+pK,-3pH t "QpK,+pK2+pK+pK4®B 4pH » (BZ]_)
Define

A = (L+10pk<-pH +10pK)+pk+~2pH + 10pK 1Pk >+pk<-3pH +10pKt+pkis pk+pKA-APH ( (B,22)

Hence, Equation (B.21) becomes
[HEDP4] =Hj!A (B.23)
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and Fraction of HEDPA- species = [HEDP4']/HT (B.24)
= 1A
Similarity, we can obtain
Fraction of HEDP3~ species = \0pK,~pH/A (B.25)
Fraction of HEDP2~ species = \0pK&pKi~2pH/A (B.26)
Fraction of HEDP~ species = \QPKMPK R 1~3pH/A (B.27)
Fraction of HEDP  species = iopK*pk*pk*pKi-4pH/a  (B.28)

Substituting the values of pKi, pK2 pK. and PK., the fraction of HEDP
species is obtained.



CURRICULUM VITAE

Name: Wanida Wattanasakwiboon
Date of Birth: July 22, 1975
Nationality: Thai
University Education:
1994-1998  Bachelor Degree of Engineer in Chemical Engineering,
Kasetsart University, Bangkok, Thailand

46



	REFERENCES
	APPENDICES
	CURRICULUM VITAE

