. PUBLICATIONS —
KNOW-HOW EASY COMMUNICATED.

LAR | PROCESS ANALYSERS AG

MEDIUM TYPES OF WATER

PROCESS WORLDWIDE COOLING WATER /INDUSTRIAL WASTE WATER /

INSTRUMENTATION/PROCESS AUTOMATION

How to Profit

The process oriented construction of 3 chemical plant is one of the most im-
portant aspects to ensure high quality production. Malfunctions may lead to
extensive and expensive consequences. To prevent this, the TOC (Total Or-
ganic Carbon) content is detected in the immediate proximity of the
processes using an online analyser. This article presents two success stories.

MARTIN GLITTENBERG

An international phatma group with

locations in Germany and Switzerland,
menitors the inlet and outlet of its production
sites for arganic carbon and nitrogen. The
water is characterised by & high salt concen-
tration and frequently changing loads. On
high comtamination al the waste waler treal-
ment plant’s inlet, the waste water is led into
a reservodr. The menitaring of the outlet is for
the documentation of the successiul treat-
ment on request of the appopeiate local
authotities. In order 1o ensure that the dis-
charge regulations have been observed as
wiell a5 for the pratection of the teatmaent
processes an anline analyser is used that
measures the total organic carban in combi-
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natkon with niteogen, This measuring system
rmonitars bwo sample streams., The fnfluem
stream has a range of 0...1,000 mgfl {, while
the effluent stream has a range of 0.,.100
mag/l €. worrmally, the measurement values of
the two streams ditfer by a factar of 70, The
expectations of the end user were high:
Besides cormect measurements, no memary
eflects or cross contamination of the twa
streams wene allawed, Additionally, a robust
design amd high avallability were requested.

In-eader to find the best suitable system,
several anline analysers and methods were
fested, One anabyser working with the wet
chemical oxidation method showed strong
dependencies with the sample matrix and
was not able 1o measure the putlet stream
slably. Due to the weak oxidation power and
its incomplete oxidation, a new correctian
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factor needed to be defined very Irequently
This increased maintenance, however, was
only performed inadeguately by the manu-
Facturer's representativie in Germany.

Further measuring systems which worked
with continuous and discontinuous catalytic
thermal coidation methods failed a5 well. The
reasons wefe various, However, mostly due
to the fact that the reactor coald nat handle
sabl which caused intensive maintenance and
low availakility.

Finally, after an 8-week-trial, the end user
decided to install the LAR analyser that works
with the Ultra High Thermal Quidation at
1200, It & in use since then. This 2-strearm-
system measures the TOC in combination
with TH, (Total Nitregen bound). The high
thermnal caidation potemial makes the uwse of
expensive calalysts unnecessary. The innowa-
tive robot-driven injection system handles
particles very well while the comgéete raw
sample including amy particulates is infected
into the reactor. Adter the combustion, the
produced €0, b led theough the appropriate
HOIR detector and the true TOC is detected,
Subsequently, the nitrogen content is deter-
mined by the use of an ebectro chemical cell
(EC-cell),

The complete digestica of all compounds
af the wnlilered sample allows an scuale
analysis of the required parameters, In the
course of the trial, this method proved to be
very reliable considering changes of the
sample matrix and providing a long reactor
service lide. Even wilh high salt concentra-
tigns no protbems occurred, The mamtenance
and service time of this system Is conving-
iy low so that the LAR Cuick TOC waon the
test. Mow, This onling analyser helps refiably
1o profect the waste waler treatmend plant
froam averloading as well as to observe the
tocal distharge requlations.

Maonitering of Cooling Water and

Waste Water with One Analyzer

Al an internationad chemical group located
in Western Geemany, coaling water and
waste water is produced during the produc-
tion processes, Coaling water may be dis-
charged ina the river Rhine provided that the
tacal regulations ane respecied, H the thresh-
ald value is exceeded, the discharge will be
prohibited, Additianally, organic solvents may
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[ Fuither informiation about TOC snabysis you will find at
- piocess-workdwide.com (search for “T0C7),
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enter the cooling water dwing production
processes, These purgeable organic carbons
ae a real challenge for analyses.

The waste water ks characterised by a high
sall concentration of 100 g/, By naw, the
company used in both applications two T0L
onling analysers that worked with the cata-
Iytical high temperature miethod af G80°C,
Despite the use of an dilution unit, the ana-
Iysers could nat reach a higher teactor service
time than seven days. Additionally, these
instabled an#ysers work with the NPOC or
direct methed and determing the parameter
only insufficiently. in the first step of this
methad, the 1atal incrganic carbon (TIC) is
stripped out by adding acid. However, during
this process also the volatile and purgeable
oeganic carbons are remaved resulting in the
s0 called non putgeable ciganic carbon
(MPOC), Mowever, this NPOC & claimed 10 be
the TOC. As this method did not crmespond o
the eperators’ requirements, different math-
ods were tested in order 1o find a better
sofution.

The trial started in spring 2008, Among the
tested analysers there was one with the wet
chemical method and one with the non-
catalytical Utra High Temperature combustion
at 1200°C. The wet chemical device, never-
theless, proved itsell as mappropriate due to

In contrast to laboratory methods, these
analysers work automatically and detext
quickly so that in the case of an alarm, any
counter measunes of trouble shootings ane
possible almost immediately.

its low recovery rates ol several substances
and its strong dependency on the sample
cemposition, Furthermare, neither the wet
chermical method nor the instalied catalyticad
combustion were able to determine both
water qualities without any cross contamina-
than.
The non-catabytical T0C analyzer, however,
camvinced through its innovative oxidation
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methad, its robust design as well 25 the lang
service tirme of its reactol, This system deter-
mines thie TOC by ditference, wheseby in the
first step, the inorganic and oeganic carthan
compaunds are completely and verifiably
cormbusted, The (0, produced is detacted by
an Infrared detectos (MDY, This First step
results in the value of the total carben (TC),
Alterwands, a separate determination of the
T, takes place. The TC less TIC results in TOC
Icluding the POC and YOC.

Two in One Measuring without
Cross Contamination

In surmmer 2010 both analyzers have been
ieplaced by ane Quick TOC, The T0C analyzes,
now quickly determines any exteeding of
thieshald values ensufing counter Measues
in time. With the two-stream feature the
analyrer measures both waters; the coaling
water as well as waste waler, without any
cross contarsdnation, Using ondy one device
the operators saved ned anly high casts of
Investment, bul alsa costs for operating and
maintenante, Additianally, by the use of the
new technigue the availability of measure-
ments was significantly increased.

The analyzers” block-building system peo-
vides optimal adaptation to different applica-
thons. Various requirements are solved easily
with specific features such as the combana-
tion with the TH, measurement o the multi-
stream opdian, Since their instalkations, these
online analyzers optimally contral the proc-
455, High maintenande costs due 1o techni-
cal shorigomings or analytical inaccuracy and
operational costs due to the purchase of
expansive catalysts of chemicals ate saved, @
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