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Introduction

« My Background
« What's this lecture about?

« What should you get out of it?

-  Learn basic design rules for PUW &
WFI

- Understand where they came from
- Know enough to query a design









Purified Water

O DPS

Parameter

TOC
Conductivity
Conductivity
Nitrate (NO3)
Heavy Metals

Aerobic Bacteria

Unit USP Ph. Eur. (Bulk)
ppb C 500 500

HS/cm @ 20 °C - < 4.3

MS/cm @ 25 °C <1.3 -

pPpm - < 0.2

ppm as Pb - <0.1

CFU/ ml < 100 < 100




Water For Injection O DPS

Parameter Unit Ph. Eur. (Bulk)
TOC ppb C < 500 < 500
Conductivity NS/cm @ 20 °C - <1.1
Conductivity MS/cm @ 25 °C <1.3 -

Nitrate (NO3) ppm - < 0.2

Aerobic Bacteria CFU/ 100 ml < 10 < 10

Bacterial EU/ ml < 0.25 -

Endotoxins

Bacterial I.U./ml - < 0.25

Endotoxins










Why do we care about temperature? O DPS

Conductivity (US/cm) vs. Temperature (°C)
——Conductivity (uS/cm)
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PUW Generation ODPS
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WFI Generation O DPS
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Multi-Effect Still Schematic O DPS
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Vapour Compression Still Schematic O DPS

. Feed water inlet

. Distilled water heat "
exchanger

. Concentrate heat
exchanger

. Vent condenser

. Industrial steam coil

. Electric resistances

. Volumetric compressor

. Condenser

. Hydrostatic column

10. Distilled water pump

11. Distilled water outlet

12. Concentrate pump

13. Evaporation column

14. Condensate discharge

15. Concentrate discharge

16. Vent filter

17. Incondensable

gases oullet
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What is WFI made from? O DPS

 Its feedwater does NOT have to be PUW

Characteristic Requirement
pH at 20 °C 6.5 - 8.5
Conductivity at 20 °C < 10 uS/cm
Dissolved Solids < 5 mg/I
Chlorides < 50 ppb
Free Chlorine < 50 ppb
Ammonia < 50 ppb
Total Hardness < 2 ppm
Silica as SiO, < 1 ppm

Endotoxins < 250 EU/ml







Hot PUW/ WFI Storage and Distribution O DPS

Control Vale
(optional)

Steam

Hot Storage, Hot Distribution




Hot PUW/ WFI Storage and Distribution with

Cooled Sub-Loop

(optional)
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Ozonated PUW Storage and Distribution

Control Valve
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PUW/ WFI Storage and Distribution: Three
Sub-Loops




Economiser Heat Exchanger ODPS




Sub-Loop Flush to Drain ODPS
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Pumped Cooling Sub-Loop ODPS
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Point of Use Cooling ODPS
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Block and Bleed PUW/ WFI User Point ODPS
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Questions?




