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Transform pH to scale of 1-=0 (intial ~=final)

PH-pPHE o

y=
PHinitial - PHfinal \

Transform acid added to scale of 0—+1 (intial— final)
_____acid added

X= -
acid added g\ w\\

¢ RMSE of quadratic fit = 0.0175 normalized pH units

4.2-3.6 pH
—* In pH units RMSE = 0.0175 * (“““%‘QL) =0.011 pH

How is the model used?
Measure initial pH (autosample)

Add conservative amount of acid
Measure intermediate pH (autosample)

Calculate normalized intermediate pH A
Calculate normalized acid added by solving ponnomla it
Calculate remaining acid to be added

o ks N =

FIG. 3
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Components

Signals

2 x Watson Marlow 530 pumps

Speed Sefpoint {AO)
Speed Feedback (Al)
On/Off (DO)

1 x Watson Mariow 120 pump

Speed Setpoint (AQ)
Speed Feedback (Al)
On/Off (DO)

2 X Sonotec CO.55 ulrasonic flow melers

Autozero (DQ)
Volume Pulse (D)

1 x Mettler M400 pH transmitter

pH (Al)
Temperature (Al)
mV (Al)

1 x Mettler pH flow cell

N/A

1 x imPULSE mixer control cable

Speed Setpoint (AQ)
On/Off (DO)

3 x Ethernet /O modules

N/A

FIG. 11
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100~
Apparatus
110~
Reactor
120~ 130~ 140~
pH Flow Cell o :
Acid Titrant Base Titrant
121 Supply Supply
pH Probe
150~
Waste
Receiver

FIG. 19
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