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Project Aim

ject is to use in-situ measurement techniques
ctive crystallization systems using bisulfite additio
s a model system. The objectives are therefore as fi

spectroscopic and particle characterization techniqu
process and product attributes.

e impact of experimental parameters on the produ
etic information.

for the development of reactive crystalli
lication in an industrial case study witl

ethods other than orally (i.e.

dition reaction is a complex equilibrium scheme that i
e overall system. This is due to the multiple protonation and
nation reactions that can occur.
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Figure 1: Bisulfite Equilibrium Scheme [4]

equilibria of this reaction is well-characterized in the literature (see table 1),
apers as far back as the 1930s, however, the nucleation and crystal growth o
mpounds have not been discussed. This research aims to understand
n kinetics and use it as a basis for gaining a greater understandi
ation systems in general.

ibrium and React:on Rate Constants of the pH

Reaction Rate
(M)

Reaction Equilibrium Constant (M-)
Sulfurous

Acid Not found
Addition

0.097 (21°C) [6]

6.4 x 10° (1 = 1.0 M, pH 3.55-5.27, 294 K, 5 v/v% EtOH in H,0) [5]
1.4 x 104 (no pH given, 286 K, pure H,0) [6]
4.7 x 10% (no pH given, 296 K, pure H,0) [6]
1.9 x 10% (no pH given, 306 K, pure H,0) [6]
1.7 x 10 (no pH given, 273 K, pure H,0) [7]
6.57 x 102 (no pH given, 293 K) [7]
4.37 x 102 (no pH given, 303 K) [7]

0.43 (21°C) [4]
254 (13°C) [4]
0.71 (u= 1.0 M, 25°C) [6]

Bisulfite
Addition

1.25 x 10% (21°C) [4]
2.15x 104 (i = 1.0 M, 25°C)
6]

Sulfite

Addition 9.12x 107 (u=1.0 M, pH 8-12.6, 294 K, 5 v/v% EtOH in H,0) [5]

Reactive Crystallisation of
Benzaldehyde Sodium Bisulfite

Christopher McArdle

ol mixture was placed
d a pH and temperature
placed in it. The sodium
powder was then added to the
e resulting in the benzaldehyde
m bisulfite “crashing” out. The pH
d temperature changes were then
corded, the precipitate filtered, washed
with a small amount of ethanol, dried in a

N ) Figure 2: Experimental Set-up
vacuum oven, and then weighed again.

Table 2: Results From Initial Experiments

Parameter Value
First reaction: 92.35%
Second reaction: 96.08%
Third reaction: 92.29%

Starting point: 20.4 °C
+ End point: 33.9 °C
Starting point: 5.34
Reaction begins: >8
Decreases back to 5.89
Slowly increases to an end point of
6.09

Conversion

Temperature
Change

pH Changes

Figure 3: Benzaldehyde Sodium
Bisulfite

eliminary Solubility Data
solubility of the product must be determined prior to determining
ity curves (see future work). A known mass of benzaldehyde

bisulfite was placed inside a beaker with a magnetic stirrer
a hotplate set to 1000 rpm. The solvent was added
1 minute between each addition to allow fo
hen the solution has fully clea

Sodium Bisulfite
(g/kg)

Solvent
Composition
(Water:Ethanol wiw)
100 % Water
65/35
50/50
35/65

Benzaldehyde Sodium
Bisulfite (g/kg)

436.00 (19 °C)

135.24 (20.7 °C)
34.24 (21.3°C)
9.37 (22.7 °C)

19.79 (2.1 °C)
5.00 (25.4 °C)
3.73(23.7°C)
1.84 (23.1°C)

uture Work

al product: using NMR to determine w
us or crystalline?: using PXRD to check the solid

ted sodium bisulfite: PXRD will be used to determine
ed sodium bisulfite ended up, i.e., in the filtrate or th
te.

data: using the preliminary solubility data as a ba
urves will be constructed using the Crystal-16
via measuring the clear point temperature.

the system: after gaining a better
inetics, PAT will be used to m
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