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Stability Improvements
In

Clay Slurry Prep" Process



Clay Slurry Prep" — pH control
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Titration Model (pH calculation) JSL
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Where
Ogr UCyp = QH2S04 DCHZSO4 +0)s *Cps  (neglecting RT mixing lag effect) RT = Reaction Tank
* .
C = O,s0, HCh,s0, * s * Cs Q. = RT Effluent Volumetric Flow (m”/s)
RT

Qur C,r =lon Concentration of RT Effluent Flow (#/m”)

Ou.s0, = H,80, Volumetric Flow (m’/s)

but Orr = Ops
_ QHZSO4 bc

H,S80,
O Crr —+C . 3
Ops Cy,s0, = lon Concentration of H,SO, (#/m”)
ac I .
or Cpr = a +1TS) *(QHzSOAQ H,50, Cus] (with RT mixing lag effect) Q,s = Dilute Slurry Volumetric Flow (m®/s)
o8 o . C,s = lon Concentration of Dilute Slurry (#/m”)
T-= Volume of RT contents (t)* RT Mixing Efficiency ) o
where - 0..() T = First Order RT Mixing Lag
DS
1 1, Ou,s0, ICu,s0 pH = RT Effluent pH
H - — 200Uy 220 C
p 0819 1+18) 0. DS




pH Control Evaluation ISC
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Modelled Controller Features
* Ideal PID Controller Structure
* Logic to inhibit controller during RT empty cycle
* Logic to switch between PID & ‘bang-bang’ controllers

 Current (dilution water) valve requires ~2% open operating point! (for PID controller)



Validation of Model pH Dynamic Data %€
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Plant data over a 9 hour period Model data over a 9 hour period
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Imperatives for PID pH Control ISL
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® Key Issues:

O H,SO, flow must be stopped during RT empty cycle

» logic from RT level limit switches to close/open valve

O pH control must be suspended during RT empty cycle

» the integral action must be suspended (for empty cycle)

O (Current) oversized H,SO, valve must be changed

» select valve in (max. C,) range of 3 to 6

3 Start-up PID parameters (from model) must be used



pH Control Comparison ISC
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J pH S/Pt & Mmnt (‘Bang-bang’ control) |Z||E|rz|
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J pH 5/Pt & Measurement (PID control) |Z||E|[g|
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Current ‘On-Off’ Control PID Control Alternative
pH ‘Trigger’ points at pH set point at
-4.7 (H,SO, on) -4.53
- 4.6 (H,SO, off)
Peak to peak pH amplitude Peak to peak pH amplitude

0
0.38 pH units —educed by 290% 0.03 pH units



