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CEE 697z
Organic Compounds in Water and 

Wastewater

Measuring NOM

Print version

Dave Reckhow - Organics In W & WW

Lecture #2

NOM: Modern Engineering Concerns 

 Coagulant demand

 Disinfectant demand

 Major DBP precursors

 Source of color

 Fouling of membranes and GAC adsorbers

 Coats clay particles and affects behavior

 Elevates solubility of  hydrophobic pollutants and heavy metals

 Provides buffering in waters of low alkalinity

 Can affect mineral dissolution and precipitation

 Carbon source for biofilm growth in distribution systems

 Can affect corrosion

 Source of tastes and odors
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NOM in Source Waters:
Some definitions

Groupings Based on Origin

 autochthonous material is formed within the water body
 allochthonous material can originate from either the soil or from upstream 

water bodies

 aquagenic, substances originating from any water body
 pedogenic for substances originating from soil
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Types of NOMTypes of NOM

 Autochthonous NOM
In situ sources (algae);
extracellular and intracellular AOM;
macromolecules and cell fragments

 EfOM =
 “Background” (drinking water) NOM +

soluble microbial products (SMPs) 
from biological treatment

 Allochthonous NOM
Terrestrial/watershed

sources; runoff;

vegetative debris;

humic substances

Microbial
Origin

from: Krasner & Amy Dave Reckhow - Organics In W & WW
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II. NOM Structure (cont.) 
 NOM from specific source types
 allochthonous or pedogenic

 lignins & non-humics

 autochthonous or aquogenic
 algal (AOM)

 wastewater effluent organics (EfOM)
 soluble metabolic products

 Major biochemical consitutents
 lignin, proteins, terpenoids, tannins, others

Dave Reckhow - Organics In W & WW

How to quantify NOM?

 Isolation with hydrophobic resins and solvents
 Requires drying and weighing of the final residue
 Some choices for solvents (LLE) and resins (SPE)

 Ether

 GAC & Chloroform extraction

 XAD & alkali/organic extraction

 Elemental analysis for Carbon
 Requires separation from carbonates and other 

inorganic forms
 Extensive bond breakage (mineralization) followed 

by conversion on the carbon atoms to a common 
form (usually CO2 or CH4)

 Detection of the resulting carbon compound

Thurman & Malcolm 
(1981) ES&T 15(4)463-
466
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Carbon Chloroform Extract

 Published Feb 1962
 Steps 

 Adsorption to GAC
 Dry
 Extract GAC with chloroform
 Evaporate chloroform
 Weigh residue

 Problems
 Requires 10,000 liters of sample
 Subject to many errors
 May only recover a few percent 

of NOM
 Typical clean waters are 25-50 

µg/L CCE

TOC Analyzer

 March 1963

 Required a Beckman L/B 
infrared analyzer

 Need to wait for 
development of a turnkey 
instrument (Beckman 915)
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Great Recovery 
 TOC
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CO2 Analyzer

Demodulator
Amplifier

Sensing
Cell

Sample

Reference

In Out

Chopper

IR

Source

Non-dispersive Infrared Analyzer (seen above)

Electrolytic Conductivity Detection (interference from other ionic species)

Coulometric Titration

Reduction to CH4, then FID (flame ionization detection) – longer testing times

Arnold Beckman
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NOM Quantification: TOC & DOC

Oxidation
High Temperature 

Pyrolysis

UV Irradiation

Heated Persulfate

UV/Persulfate

Principle: oxidize all organic matter to Carbon dioxide and 
water.  Then measure the amount of carbon dioxide 
produced

Filter
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Current state of NOM quantification
 The total (or dissolved) organic carbon method is the 

standard
 Most use combustion with IR detection

 Resin isolation is still used but mostly for:
 Affinity-based characterization

 XAD-8 & XAD-4 methods
 Hydrophobic/mesophilic/hydrophilic

 Preparative-scale isolation of major fractions for subsequent 
analysis
 XAD resins, sometimes with ion exchange resins

Dave Reckhow - Organics In W & WW



9/18/2014

7

DOC Frequency Distribution: 
North American Drinking Water Sources

from: Krasner & Amy Dave Reckhow - Organics In W & WW
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 Source: ICR 
AUX1 
database 
(USEPA 2000)
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 To next lecture


