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TYPES OF WATER

SURFACE WATER

PARAMETERS

COD/TOC/DOC/TOD /TOXICITY

Measuring Organic Sum Parameters for Water Analysis
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ouygen demand in comparisen-TOD or 00D

Online measuring and monitoring of water quality and purity in rivers, lakes

and streams is a centerplece of environmental protection and water conser-

vation, Especially organic substances threaten the delicate nature of aquatic

ecosystems. Due to the diverse contaminants and pellution sources, analysis

relies an the measuring of sum parameters. Different approaches feature.

distinctive characteristics— but what is the best, fastet and most reliable

measurement method?
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River manitaring is an impartant early

warning system bo detedl any wated
palbution due to chemical acchdents or olhes
causes. As rivers and Lakes are sensilive
drinking waber resources, this task is of ul-
muaost importande. Therelfore, water monilor-
ing staticns have been established along
rivers around the world. Today, there is data
available ol over 30 years of experience,
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It Is commean knowledge that i1 i abso-
lutely mandatory to have bath the right
mieasurement as well as reliable instruments
with low maintenance for this purposa, A
sujtable measuring methad has b quasantece
cofrect data combined with high recovery
rates for every thinkable sulistance. This is
espegially important as there should be no
chemical compound undetected, while the
results should be as accurate and reproduc-
ible as possible, It B also necessary that the
employed monitoding method has a low
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detection limit to realize even smaller chang-
1 on & relatively low concentation kevel
Furthermone, the consumption of reagents
has o be considered: A5 monitoring stations
are often unatiended af remmole bocations, the
mecessary malntenance shoald be as low as
possibde. Moreover, the employed analytical
mathod itsell should not pase the danger of
envircnmental pallution. As most of the risks
for operating personal ane related to rea-
gents, it s fundamental to chocse analytical
miethods which are safe to work with,

Use of Sum Parameters

D to the huge number of sted chemi-
cals it is Impossible o check for each single
substance, Hence, i has become comman bo
s Sl parametens to detect any kind of
pollution quickly, While this method has the
advantage of a fast detection, it must be
dhear here that it 15 not possible 1o get infar-
mation aboul what substances are invohed.

Therefare, it is common to use 3 combing-
tien of measuring sum paameters for organic
mattes and for toxicity i river monitoring.
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With this method it s at least possible to
obtain information whether the increase in
organics is caused by o mare dangeious o
harmless substance. The following sum pa-
rameters should be taken into acoount:
#1. Chemical Gmygen Demand —COD

& 2, Total Qvganic Carbon—10C

@ 3, Dissolved Organic Carbon —DOC

® . Total Cuygen Demand — 100

= 5, Toxicity

Chemical Oxygen Demand COD

Although the permanganate method i il
used widely, it is internationally appraved
that this method is definitely nod suitable for
this river monitoring. In a survey of the insti-
tute for water, sail and air of the German
EPA” dating back to 1983, it was established
that the cxidation power of this method is
maich o0 low, Test results show that there
ane oo many substanges which go undetec-
ted. Also the recovery r@tes of many othes
subistances ane somewhere between 0 and
100 %, For the survey the institute analyzed
thie recovery rates of approd. G600 subslanoes,
the majarity of which coubd not be detected.

The so-called (0D di-thromate method
miay net be deft unmentioned, However, its
maost considerable disadvantage is the neces-
sity of extremaly dangenous reagents that
preduce harardous waste. Despite the la01
that the recovery rates are nol always 100%,
the slow response time alone makes this
method ursuitable for tiver monitonng,

Thix electiachemical determinathon of CO0
by OH-radicals can be used as an alterndive.
The advantages of this method are a short
response tlime combined with relatively high
recovery rates while using complietely hasm-
less reagents. To reach the necessary stabde
conductivity, the sampde is noomally diluted
inan elecirolyte of sodium sulfate (a normal
newtral salt). Foa the real 0D determination,
the analyzers have to be carrelated with a
standard method. The response time of this
me:thod is approx. one minute and the fre-
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Comparison of parameters and methods — Mon catalytic, high temperature methods not only
provide accurate results, they ane also safer for operatar and envirenment.

quency of determinatians can be as low as
two minutes, Nearly ne additional reagents
ane required, making this method quite suit-
able for environmental monitoring.

T0D and TOC Determination

100 measurement is based on the same
idea as £OD; All arganic compounds are oxi-
dized completely to detenmine the requited
oxygen demand. However, using thermal oxi-
dation a1 1,200 *C, a complate consurmplion
of all organics is guaranteed and no chloride
dustuibances occurs (as with the di-chromate
mathad). Four this method, the samgla is thes-
mially axidized in an inen reacton with the
cxygen consurmption measured directly in the
oas phase. A similar measwement is used for
10C analysis, where €0, b detected instead of
0, by an NDIR detector,

In 1he furnace, the water of the injected
sample is evaporated immediately while
organic compaunds are oxidized, Curently,
there are several so called high-temperature
mipthods available, with LAR's oxidation at
1,200 amang the most eflicient ones,
Unlike other approaches (such as the catalytic
high-temperature metheds which usually do
nat reach a higher temperature than $00°C)
the LAR test does not nesd catalysts, This is
nat anly easier, but also climinates the risk of
catalyst poisening, which may cause a mal-
function of the whale pro-cess, With the
non-catalytic high-termperature method at
1,200°C, the process takes only about one or
e minutes, so thal measurements can be
carried out as frequent as every three to five
minubes,

The: T00 method may be considered as the
segond best oplion for river water moaitor-
Ing, as i provides 100% recavery rates, As
o wse of reagents B required, thes method s
well suited for envirgnmental monitoring. in
actordance to the LS standasd by ASTM
D&238, LAR is currently the onby company
manufacturing & rediable online analyzer for
100 which is successiully in operation
throughout the world.

Anather issue (s loxicity: Althowgh the
nitrification inhibition tes1 has not seen much
consideration, Its results are remarkabde:
Studies demenstrated the significantly lower
EC20 and ECS0 values of the determined
substances In comparisen to tests with lumi-
nescent bacteria {the. cammien biomass for
online loxicity tests), For Cyanide far exam-
e, the ECSD valipe in the nitrification respira-
tion inhibition 1e4t is < 0o15m/) compaded 1o
8.5 mag/l with luminescent bactedia,

Testing Toxicity Online

Imnpartant criteria for online loxicity meas-
wiements afe an easy handling as well as a
fast determination. Latest innovistions aflow
to constantly grow nitrilying bactena in a
fermenter within the analyzer, praviding
engugh biomass at any lime. A small amount
of this setl-sustaining biomass is mixed with
thie sarmpde in the measuring cell whers
subsequently the actual respitation measure-
ment fakes place by monitoring the ocygen
conswmption. This methed stands out through
15 high reproducibitity, as the measuring cefl
is Thushed with a cleaning solution after each
measurement, avolding any cross contamina-
tion o memary effedts ol previous samphes.

A Proven Alternative

Based on the above mentioned oriteria,
the biest chaloe for sum parameter maonitor-
g of gegamic matier in water are high-fem-
perature T0C and 100 analyzers. The online
detesmination of TOD is a clean and fast
method 1o define the oxygen demand of 3
water samphe that |5 both retatively enwiron-
mentally Iriendly and a suitable afternative
for COD measurements.

Additionally, innovative anline toxiity
analypess offel a-reliable and fast detection
of poliutants: Using highly sensitive nitrifiers
a5 1est organsms, these units show, how
toxic substances Aiect the biology of public
walers. In several international pojed these
innowative solutions are used to monitor
refiabily the condition of rivers and lakes.
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