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DESCRIPTION

Potassium hydroxide (KOH) is fed in the form of solid pellets/flakes into an agitated tank (shown in the adjacent 

diagram) to prepare a homogeneous aqueous solution with a KOH concentration of 30 wt%. During preparation, the 

tank's contents are continuously recirculated through an external plate heat exchanger, H83163, using a centrifugal 

pump, P83164, to maintain the temperature of the solution within acceptable limits. The final solution is eventually 

pumped into the sump tank of a KOH scrubber, S83123, using a positive displacement pump, P83156.

PLANT LOCATION Necsa, Pelindaba, North-West Province. 

SAFETY CLASSIFICATION Non-classified (N) and SC-3 (C).

FLUID PROPERTIES 

CORROSIVE DUE TO N/A

MASS EMPTY (kg) Supplier to advise. CORROSION ALLOWANCE (″) 0.00

CAPACITY OF VESSEL (m
3
) 2.00 

[2]
, see mark Y. VOLUME OF FLUID (m

3
) 1.67 

[2]

PRESSURE (kPa(g)) TEMPERATURE (ºC)

DESIGN 1 585 DESIGN 93

OPERATING 87 
[2]

OPERATING 33 to 45 
[2]

MINIMUM - MINIMUM -2.6 
[2]

TEST 131 TEST N/A

TYPE OF PRESSURE TEST PNEUMATIC N/A HYDROSTATIC Yes.

DESIGN CODE ASME B31.3-2002 # The latest code is ASME B31.3-2022, ISO 9001.

LAGGING N/A

MATERIAL

VESSEL FLANGES HEADS PIPE NOZZLES

Stainless steel 304L.
SS, ASTM A182-F304/304L, 

ASME B16.5.
Supplier to advise. SS, ASTM A182-F304/304L.

SUPPORTS GASKETS UTILITIES

Stainless steel 304L.
1/16″ thick flexible graphite w/304 

or 316 SS corrugated insert.
N/A.

NOZZLE SCHEDULE

MARK NB RATING AND FACING DESCRIPTION

N1 50 
[1]

Class 150 and Weld Neck Flange, RF. Process water supply from H-Building.

N2 250 Hole with a mini lid that can be screwed. Manual addition of batch KOH (pellets with a funnel from 25kg bags).

N3 40 
[1]

Class 150 and Weld Neck Flange, RF. KOH solution inlet to KOH circulation pump P83164.

N4 25 
[1]

Class 150 and Weld Neck Flange, RF. KOH solution inlet to KOH solution pump P83156.

N5 15 
[1]

Class 150 and Weld Neck Flange, RF. Vessel drain port.

N6 40 
[1]

Class 150 and Weld Neck Flange, RF. KOH solution outlet from KOH top-up tank heat exchanger H83163.

V 15 Class 150 and Weld Neck Flange, RF. Vent line on the side of the tank.

OTHER

MARK DESCRIPTION

D
The supplier is required to provide both the level indicator transmitter (LIT) and a dip tube with a high alarm setpoint to guard 

against fluid level rise in case the LIT fails.

F All process lines marked N1 to V should have flanges for easy maintainability.

LS The tank must be structurally supported, and the legs must be bolted to the foundation or bund wall.

P
The metal staircase with handrails on both sides to access the top of the tank, and an access platform with guardrails for the 

operator to stand on when loading KOH bags, is only for illustrative purposes and does not form part of the quotes.

NON DESTRUCTIVE TESTING (NDT) FABRICATION

DYE-PENETRANT Y CHEMICAL CLEANING Y

HALIED N HEAT TREATMENT N

MAGNETIC PARTICLE TESTING N HELIUM LEAK TESTING N

ULTRA-SONIC N ALLOWABLE LEAK RATE N

HARDNESS TESTING N SURFACE FINISH INTERNAL N

X-RAY Y MATERIAL CERTIFICATES Y

QUALITY CONTROL BLOCK N VESSEL TO BE DRIED N

AGITATOR REQUIREMENTS COOLING/HEATING REQUIREMENTS

AGITATOR REQUIRED COOLING/HEATING REQUIRED NoYes

FLUID 30wt% KOH, 70wt% Water 
[2]

.

FLUID STATE Liquid.
SOLIDS CONTENT

Zero solids due to KOH pellets/flakes 
dissolving relatively quickly in water.MASS FLOW RATE IN/OUT (kg/hr) 2 128.9 kg per batch 

[2]
.

DENSITY (kg/m
3
) 1 274.8 

[2]

VISCOSITY (Pa.s) 0.0017 
[3]

2.88 
[4]

T The supplier to provide a sleeve at the bottom side of the tank and install a temperature indicator transmitter (TIT).

Y The supplier needs to add a conical shape as the specified volume excludes it at the base of the tank.

QUALITY CLASSIFICATION Non-classified (N) and QC-3 (C).
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AGITATOR SPECIFICATION

AGITATOR FUNCTION

Checked

Checked

BOLTS

ASTM A193, Gr B7 stud, w/2 

heavy hex nuts ASTM A194, Gr 

2H.

The agitator will be used to blend KOH pellets with process water.  

The purpose of the agitator is to blend the two compounds to obtain 

a homogeneous mixture before sending it to the scrubber sump.

SPECIFIC HEAT CAPACITY (kJ/kgK)

TANK SPECIFICATION

TANK DIAMETER, D (mm) 1080
 [2]

TANK HEIGHT, H (mm)

NUMBER OF LEG SUPPORTS, LS

2170 
[2]

4

APPLICABLE 

REFERENCES

[1] ENS-FDP-PID-24003, Filter Destruction Project - P&I Diagram: KOH Scrubber System 831.

[2] ENS-FDP-REP-24010, PTFE KOH Solution Top-Up Tank Sizing Design.

[3] PCM-OPS-GLN-16004: Process Engineering Design Guide, Appendix 2 – Aqueous Potassium Hydroxide 

Scrubbers. 

[4] Damien, L. B., Philippe, M., & Mathieu, K. M. (2019, February 22). Review of necessary thermophysical 

properties and their sensivities with temperature. International Journal of Hydrogen Energy, 44(10), 4553-4569.

AGITATOR POSITION

AGITATOR MOTOR REQUIREMENTS 

Top entry to the tank and centre mounted.

Volts and Phase to be specified according to supplier's datasheets.

EQUIPMENT LOCATION PTFE Filter Destruction Facility - Outside Laboratory 131, Building V-H2.
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Z

The supplier to provide a bolted lid on the top of the tank to hold firm during agitation. The lid should have a hole with a mini 

lid that can be either screwed or clamped for N2, as well as nozzles for N1, N3, N4, N5, N6 and V, and lastly, the casing in 

between two SS 304L bars to accommodate the agitator.
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