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Common water contaminants

Ions Organics
Bacteria & 

bacterial by-
products

Dissolved biological 

molecules, VOCs,  

pesticides, 

plasticizers…

Ca2+, K+, Na+, Cl-, 
Fe2+…

Bacteria: Ralstonia

pickettii, Pseudomonas 

aeruginosa

Bacterial by-products: 

alkaline phosphatase… 

+

Particulates

Silica, Pollen, Salt 

Crystals…
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Water Contaminants

Inorganic Ions Cations

Na+

Ca+2

Anions

Cl-

HCO-3

Organics Natural

Tannic Acid

Humic Acid

Man Made

Pesticides

Herbicides

Particles

(Colloids)

Non Dissolved Solid Matter

(Small deformable solids with a net 
negative charge)

Microorganisms 

(Endotoxin)

Bacteria , Algae , Microfungi

(Lipopolysaccharide fragment of Gram 
negative bacterial cell wall)



cfu/mlColony count on 0.45 
μm Membrane.

Bacteria

Rate of pluggage of 0.45 μm 
membrane.

Silt Density Index / 
Fouling Index

Particles (Colloids)

ppm (mg/L), 
ppb (μg/L)     

Total Oxidizable
Carbon (TOC)

Organics

μs/cm
MΩ.cm

Conductivity  
(Resistivity)

Inorganic Ions

UnitMeasurementContaminants

Measurement of Contaminants



Water quality types 
and norms
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Laboratory water types

Type 1

Type 2

 Ultrapure water

 Targeted 
contaminant 
removal

 Critical applications: 
HPLC, LC-MS, GFAA , 
ICP-MS, GC-MS, 
Molecular Biology ...

 Pure water

 Consistent water 
quality

 Standard 
Applications: 
Preparation of buffers, 
microbiology media, 

glassware rinsing

 Pure water

 Final quality 
subject to 
incoming water 
quality

 Basic lab needs: 
Non-critical rinsing, 
heating baths…



Laboratory Water Purity Specifications

Contaminant Parameter (units) Type 1 Type 2 Type 3 

Ions Resistivity (M-cm)  > 18.0 > 1.0 > 0.05 

 Silica  (ppb) < 10 < 100 < 1000 

Organics TOC (ppb) < 10 < 50 < 200 

Particles particles > 0.2 um (#/ml)   < 1 NA NA 

Bacteria Bacteria (cfu/ml) < 1 < 100 < 1000 

 Endotoxin (EU/ml) < 0.001 NA NA 
 

 



A+E Seminar Water Purification8

Laboratory Water Purity Specifications

Regulatory Agencies with Published Standards

 ASTM: American society for Testing and Materials

 ISO:  International Organization for Standardization

 CLSI: Clinical and Laboratory Standards Institute

 CAP:  College of American Pathologists

 USP:  United States Pharmacopoeia

 EP: Euporean Phamacopoeia
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ASTM* Standards

*ASTM (American Society for Testing and Materials)



ISO® (International Organization for 
Standardization) - Several industry sectors

ISO 3696 standard
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US and European Pharmacopoeia
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Versatile solutions

PolishingPretreatment

Ultrapure 
water
(Type 1)

Tap water Pure water

• Microbiology media 

• Titration, pH

• ELISA 

• Kjeldahl

• Washers, autoclaves

Water for 
trace 

elemental 
analyses

• Ultra-trace 

ICP-MS, GF-AAS

• HPLC, LC-MS

• Ion Chromatography

• Elemental analysis
(AAS, ICP)

• Molecular Biology

How to choose the best-adapted water 
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Lab Water Solutions
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Water in analytical 
chemistry
ions with varying degrees of sensitivity

• Inductively CoupledPlasma – Optical Emission 

Spectrometry (ICP-OES)

• Inductively Coupled Plasma – Mass Spectrometry(ICP-

MS)

• Flame Atomic Absorption Spectroscopy(FAAS)

• Graphite Furnace Atomic Absorption Spectroscopy (GF-

AAS)

• Ion Chromatography (IC) combined withUV-Vis 

spectroscopy or electrical conductimetry.
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Effect of organic on HPLC baselines:

Increasing TOC level results in more extraneous peaks

2 ppb

5 ppb

9 ppb

13 ppb

20 ppb

Tip: Use water with 
TOC < 5 ppb

Particles Bacteria



Effect of water storage

30

9 days

6 days

2 days

0 days

▪ Milli-Q® water was stored in a plastic carboy, then 
HPLC analysis was performed (214 nm)

▪ Water samples : 60 mL trace enrichment by 
accumulation on a C18 column at 1 mL/min
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Effects of water contaminants on HPLC and LC-MS

Organics Ions Particles Bacteria

• Behave as particles 
(back-pressure)

• By-products include 
organics and ions

• May increase 
system back-
pressure (UHPLC)

• Damage pumps and 
injector

 Formation of adduct 
peaks if Na+ or K+

are present 
(concern for LC-MS)

• Noisy or drifting 
baselines

• Unknown (ghost) 
peaks 

• “Pollution” of the 
column (reduced 
lifetime)
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Thank you!
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