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Why is DOC in water 
important?
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Coagulation & 

flocculation Clarification

Filtration

Disinfection
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What is Natural organic matter: NOM?

Humic acid

Fulvic acids

Proteins

Polysaccharides

Sugars

Fatty acids

Hydrocarbons

Charge
Molecular 

weight

Hydrophobicity

ReactivityComplex matrix that varies temporally and 

spatially
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Coagulation & 

flocculation Clarification

Filtration

Disinfection

Water Quality: Catchment 

Impact on treatment

By-product formation

Biofilms

https://upload.wikimedia.org/wikipedia/commons/a/a2/Ladybower_Reservoir_spillway_-_geograph.org.uk_-_1714829.jpg
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwje7qH57vDNAhUhKsAKHYEnBDcQjRwIBw&url=http://www.fishhelpers.com/do-i-need-to-let-water-sit-for-a-day-before-using-it-to-replace-older-water/&psig=AFQjCNFjndRVYb8gOLXNBSPlweQCmGZseg&ust=1468513862629805
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi2_ZKXh9TTAhUBFRQKHcHuAYAQjRwIBw&url=http%3A%2F%2Fwww.appliedmembranes.com%2Fnf5-nanofiltration-membrane-elements.html&psig=AFQjCNHWlwRiJe6Fgl_2pOhbvECHtUjW-w&ust=1493912298339243
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwib4_ePjcjOAhUE6xoKHTeOA5MQjRwIBw&url=http://www.anti-ocker.de/en/node/18&psig=AFQjCNGRj6lD875g0x7Ddi9mzROYAoDF2w&ust=1471511341776578


Water Quality



What impact has this had on water quality?
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NOM controls coagulation

What impact has this had on water treatment? 
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DBPs: risk assessments

Relative importance of 

different 

Relative importance of 

DBPS

22

Figure 3: Percentage distribution of DBPs within TOX

Figure 3 represents the percentage distribution of measured DBP categories, including,

trihalomethanes (THMs), haloacetic acids (HAAs), haloacetonitriles (HANs),

haloacetaldehydes (HALs), haloketones (HKs) halonitromethanes (HNMs) and

halofuranones (HFs) within total organic halide (TOX). The pie chart represents the

average amount of DBPs produced after chlorination when all DBPs represented on the

pie chart are measured with TOX, data points from The Nationwide Occurrence Study

(Weinberg et al. 2002). TOX is a measure of the total organic halide and a

representation of the total amount of compounds containing chlorine within the

mixture and hence 100% of the total DBP mixture. 34% of the halogenated DBP

mixture is unknown giving an indication of the amount of DBPs yet to be discovered.

Each DBP category measured has its own analytical method as can be seen in table 10,

sample preparation method and is usually measured by gas chromatography-electron

capture detection (GC-ECD), gas chromatography-mass spectrometry (GC-MS), gas

chromatography- tandem mass spectrometry (GC-MS/MS) and liquid chromatography -

tandem mass spectrometry (LC-MS/MS). Analytical methods continue to be developed

to measure target DBPs as research continues to uncover the unknown fraction of the

total chlorine present, the missing fraction of DBPs not accounted for to date.

Represents

Unknown DBPs

Can THMs be used as a 

surrogate for all?



Removal is very similar yet  disinfection by-product formation 
is very different

Can we predict DBPs: 
The problem is that NOM can have very different 
properties



Different NOM molecules impact processes in 
different ways 
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Influence of NOM on other processes
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Know more about what we are treating 

What can we do?

Treatment 

optimisation

Coagulant 

comparison

New processes 



What can we do?
Develop rules for good coagulation practice

• Hydrophobic content

• Charge load
How much coagulant 

do I need?

• Zeta potential
How do I optimise 

the process?

• Hydrophilic content

• No idea!

How much DOC 
will remain?

What DBPs will 
form?

Be aware that not all NOM can be removed



What else can we do?

Alternative processes

Disinfection 

Process optimisation, 

monitoring & data



NOM: The challenges

Humic acid

Fulvic acids

Proteins

Polysaccharides

Sugars

Fatty acids

Operationally relevant 

catchment management 

Optimisation

Rapid, cheap, relevant 

characterisation

Process 

selection

Disinfection by-

products
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NOM: The challenges

Low waste

New treatment processes

Better water 

quality

Cost effective

Biologically 

stable
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