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OPERATI ON MANUAL

CHAPTER 1

1. I ntroduction

This chapter is an introduction to the AnaSense®, the Anaerobic
Control Analyzer.

In this chapter the principle and the operation of the
anal yzer are explained. Also sone tables wth technica
specifications are encl osed.

Chapter 2 describes how to install and set-up the analyzer for
oper ati on.

Chapter 3 describes how to program and set-up the anal yzer.
Chapter 4 describes the procedures for routine maintenance and
the repl acenent of parts.

2. Description

The anaerobic digestion process is a quite conplex process
of degradation of organic matter. Several steps in this
process can be di stingui shed:

Complex Organics (Polysaccharides,
lipids, Proteins, Nucleic acids)

Hydrolytic Baclena

b

Simple Organics (Sugars, Fatty acids, Amino Acids, Purines,
Pyrimidines, Cellobiose, glycerol)

Acidogenic Bacleria

Volatile Acids (Acetic, propionic,
Formic, butyric, Isobutyric)
, Alcohols, CO,, H,

Methanogenic Bacteria

k

Biogas
(CH,,CO., H,0, N., H.S)

Figure 1. Schematic view of the anaerobic deconposition.
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Fromfigure 1 it is clear that the concentration of VFA is a
key paraneter to understand and control the anaerobic process.
Al so bicarbonate (HCO;) is a very inportant paraneter, because
it is the nost prevalent buffer in the digestion process.

HCO; + H « HCO; « CO, + HO

Wth the AnaSense® it is possible to nonitor 4 paraneters:
VFA, bicarbonate and also two alkalinities Partial Al kalinity
and total al kalinity. Wth these four paraneters, t he
condition of the reactor (overloaded or under-I|oaded) and the
whol e anaer obi ¢ process can be controll ed.

3. Principle of determ nation

Sanple from the anaerobic digester is equilibrated for sone
period in the analysis vessel while the sanple is mxed with a
magnetic stirrer. After analyzing VFA (ppm, Bicarbonate
(meq/l), PA(neq/l) and TA(nmeq/l) are cal cul at ed.

Reagent s used:
- HA (0.5N
- NaCH (0.5N)

NaCH is used to increase the pH of the sanple if the initial
pHis too | ow for proper analysis.

Note :

HC 0.5N and NaOH (0.5N) are potentially dangerous !!! All
operating personnel should wear protective gloves, goggles and
aci d-proof clothing !!!

To avoid influence of the neasurenent due to absorption of CO,
the NaOH used nust be sealed fromthe air.
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4. Conponent Description

The anal yzer consists of two parts (figure 2): The upper data

. upper data processing

compartment

: lower analysis compartment

processi ng conpartnent and the | ower anal ysis conpartnent.

Figure 2: Front view of the analyzer.
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A. DATA PROCESSI NG COVPARTMENT

Floppy Disk Drive

»| Display (touchscreen)

Figure 3: Data Processing Conpartnent.

a. Display and Fl oppy Disk Drive
In the Data Processing Conpartnent the PC with touchscreen is
installed. Normally no keyboard is wused except for service
interventions. The floppy disk drive offers the wuser the
possibility to save the data on a fl oppy disk.

B. ANALYSI S COMPARTMENT

pH-probe <
Micro-pump (50ul) | < |  RinsePump
Burette «—— »  Magnitic Stirrer
»  Magnetic stirrer
Sample Pump —p Drain-pump
Containers
NaOH/HCL -
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Figure 4: Analysis conpartnent.

a. Punps
The anal yzer contains three peristaltic punps:
- Sanple Punp: This punp is wused for refreshing the

sanple and for dosing the sanple (10m) into the
anal ysi s vessel.

- Drain Punp: This punp drains the fluid from the
anal ysis vessel after analysis or after the rinsing.

- Rinse Punp: This punp doses water in the analysis
vessel for cleaning.
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b. Dosi ng conmponents
The anal yzer contains a burette for dosing HO (0.5N) and a
m cropunp for dosing NaCH (0. 5N)

- Burette: this conobnent is stepper notor driven for
accurate dosing of HO. The accuracy is crucial for a
good neasurenent of all paraneters.

- Mcropunp: this is a nenbrane punp, which dispenses
approximately 50 pl with each dosing.

c. G assware: Anal ysis vesse
d. Stirrer
Used to mx the sanple in the analysis vessel before and

duri ng nmeasurenent.

e. Sensor: pH gl ass el ectrode
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CHAPTER 2

1. Install ation

The anal yzer is large and intended for permanent installation.
Make sure the location is readily accessible. The foll ow ng
utilities should be available (figure 6):

Power supply connection | ¢————

p Rinse water

» | Drain
Samplenlet |« —_
Sample Outlet

Figure 6: Side-view of the anal yser

a. Power supply: 230 VAC, 50-60Hz. (115VAC for wunits ordered

with this option). The unit should have its own dedi cated,
unswitched circuit. Connection to circuits supplying other
equi pnment or connection to circuits that may inadvertently
be turned off should be avoided. Power requirenents are

bel ow 6 Anperes.

b. Sanpl e: The sanple vol une needed for every analysis cycle is
30 M (rinsing + analysis). It is recommended to use a small
overflow vessel (next to the analyzer), from which the
anal yzer will take the sanple.

c. Drain: The anal yzer needs a drain to discharge the liquid
after analysis. A floor or sink drain is satisfactory, but
it nmust be unrestricted and located at a |lower I|evel than
the analyzer so that gravity will carry away the |I|iquid.
The drain nmust have a vent to the atnosphere and the drain
tube fromthe anal yzer nust not be submerged.
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d. Rinse water: After each neasurenent, the analyzer perforns
an automatic cleaning with rinsewater. The easiest way is to

use a self-filling container. Consunption : £ 5 |/day.

mm
Ratview mﬂ Badkview

N4

Whdedam 9mm

1000mm

\Whdedam 9nm,

Figure 7: Front and backview of the anal yzer.

The anal yzer has four nounting holes (figure 7) at the back of
t he cabi net. The holes are 9 mm dianeter. Use at |east 8 nm

nounting hardware to support the unit.
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2. El ectrical Connection

AC power

AC power cable enters on the left side of the cabinet at the
back. The three AC power termnals are |ocated at the back
wal | of the cabinet in the upper left hand corner, as you face
the unit. Connect your wring to the upper side of the
termnals. Connect the AC feed as foll ows:

L1 T L1 (fuse)

N T N (fuse)

G ound T PE (green/yellow) term na

These fuses are the nmain protection inside the unit. They are

rated at 6.3 Anperes (110Vac).
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CHAPTER 3

1.

Bat ch Process

The anal ysis consists of several steps, which are explained in
this chapter
When the analysis is started the foll owi ng steps occur:

AO.

Wen the analyser nmakes its first neasurenent, the

anal ysis vessel is drained.

a.

Sampl e Punp (R nsi ng)
To refresh the sanple in the tubings.

Drain Punmp
The sanple is drained fromthe anal ysis vessel.

. Sanpl e Punp (Rinsing)

To refresh the sanple in the sanple tubing to the analysis
vessel. The analysis vessel is rinsed with fresh sanple.

. Drain Punp

Sanmpl e Punp ( Sanpl i ng)
The punp is activated and a sanple volune of 10 m s
dosed into the anal ysis vessel.

. If necessary NaCH (0.5N) is added until the initial pH value

i s reached.

Stabilizing of the sanple in the vessel.

. Anal ysi ng
. Drain punp

. Rinse valve is opened.

The anal ysis vessel is cleaned with rinse water.

. Drain punp

. Waiting for next neasurenent
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2. Program start-up

The analyzer is started autonmatically by connecting the power
of the analyzer. The Main Screen (Figure 8) wll appear.

Mai n screen (Screen 1)

Figure 8. Miin Screen.

The Main Screen contains a graph where the
concentrations of VFA (ppm and Bicarbonate
(nmeg/l) are plotted. Also the initial pH (0-10)
for every neasurenent wll be shown, although
there are no labels for pH on the axes. The
nuneri cal values for pH  VFA (ppm, Bl C
(meq/l), TA (nmeg/l) and PA (neq/l) that are
di spl ayed are the sanple characteristics of the
last run. This Min Screen also shows the
function buttons ‘Status’, ‘Trending , ‘Tiners’
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and "~ Settings'. Wth these function buttons

di fferent screens can be sel ected.

When the analyser is not on-line, the “start' button wll be
coloured red and a yellow "stop' button is visible. If the
analyser is on-line only the green start button with the text
"On-line' is shown and the yellow “stop' button disappears.

The action of the analyser (drain, rinse, .) and the current
date and tinme are visible.

Functi on buttons

a. Start Button
To start the on-line neasurenent press the red Start button.
Now this button will change from color and show the text " on-
line'. The yellow Stop button will disappear when the Start
button is green.
To stop the anal yser press the green start button. The button

wi Il change again from color (green to red) and the vyellow
stop button will appear. Now the analyser will finish its |ast
nmeasurenent. |If the analyser needs to be stopped inmmediately

press now the yell ow stop button.

b. Stop Button

This button is only visible when the analyser is not on-Iline.
If the analyser needs to be stopped immediately, press the
stop button after placing the anal yser off-1line.

b. Status Screen (screen 2)
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Figure 9: Status screen.

Using the Status Screen the different functions of the
AnaSense® can be activated separately (if the analyser is off-
line). They are listed on the screen as Function buttons.

Functi ons

Sample Punp : Controls the sanple punp. The sanple punp

starts.
Drain Punmp : Controls the drain punp.
Ri nse punp : Controls the rinse punp.
Stirrer : Controls the stirrer in the analysis vessel.
Burette: Controls the burette.
But t ons
f Fill: Fills the burette

f DOSE: Doses the entered volune (m)
f INIT: makes the burette enpty

M cr opunp 50ul : Controls the m cropunp for dosi ng NaCH.
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Ti mer Sanpl e punp

Controls the sanple valve during the sanple
time set in the tinmers nenu. The valve wll|
automatically close after the set tine has
el apsed. This sanple punp tiner is used to
cal i brate the anal yser sanpl e punp.
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c. Trending Screen (screen 3)

Figure 10: Trendi ng screen.

The <calculated results are stored in the processor. This
informati on can be consulted as from this screen (see figure
10). The maxi num nunber of neasurenents stored, is 10000
(approximately 100 days). Each time the analyzer has
calculated a new neasurenent, the oldest nmeasurement results
wi |l be del eted.

In this screen a data table is shown, in which for each
nmeasurenent date, tinme, VFA concentration (ppn), Bicarbonate
concentration (neq/l), pH and also TA (neq/l) and PA (neq/l)
are listed. It is possible to scroll up and down in the I|ist
using the Arrow keys. The data for each neasurenent are
arranged i n chronol ogi cal order.

Functi on buttons

Export data to FLOPPY:

Al information concerning the selected data
set (see above) of the database will be copied
to the A-drive. Dat e, time, VFA (ppm,
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Bi carbonate (neq/l),pH , TA (neg/l) and PA
(meqg/l).

Exanpl e of data opened in an excel sheet:

DATE AND TIME VFA BIC PH PA TA
Thu Oct 21 12:59:56 2004 371.29 17.36 6.81 12.76 21.69
Thu Oct 21 13:24:23 2004 412.67 17.78 6.82 13.03 22.53
Thu Oct 21 13:44:10 2004 422.47 18.09 6.82 13.16 22.93
Thu Oct 21 14:03:59 2004 430.86 18.21 6.81 13.18 23.13
Thu Oct 21 14:23:27 2004 435.14 18.23 6.82 13.22 23.2
Thu Oct 21 14:42:54 2004 444.53 18.33 6.82 13.26 23.39
Thu Oct 21 15:02:23 2004 463.44 18.53 6.82 13.32 23.78

In the first colum the date and tine are nentioned. The other
colums represent respectively the concentrations of VFA,
bi carbonate, pH, TA and PA
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d. Tinmers Screen (screen 4)
In this screen the tiners from each step of the batch process
|ike described in chapter 3, (1. batch process) can be

changed. In this screen also the maxi num ranges for the 4-20
mA can be set.

Time Settings

T1: Tinme for the sanple punp to rinse the analysis vessel and
refresh the tubing.

T2a: Time for the drain punp to drain the anal ysis vessel.

T3: Tine for the sanple punp to rinse the analysis vessel and
refresh the tubing.

T2b: Time for the drain punp to drain the analysis vessel.

T4: Time for the sanple punp necessary to take the correct
anmount of sanpl e.

T5: Tine necessary for the pH probe to stablize.
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T2c: Time for the drain punp to drain the analysis vessel
after anal ysis.

T6: Tinme limt for the analysis. If the analysis takes nore
time than T6, the anal ysis stops.

T3b: Rinse punp

T16: Ti me between two neasurenents

Max Ranges (4-20 mA)
- 4 Paraneters : VFA, BIC, PA and TA
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e. Settings Screen (screen 5)

This screen displays the settings for the calibration and sone
options like pHinitialization.

Figure 11: Settings screen.

Input box for the Password

PASSWORD:
V\

Figure 12: Entering the password.

Password userlevell: a
In this userlevel the user has access to change date
and tine.

PH I NI TI ALI SATI ON:
Before the analysis starts and the neasured pH is to low (<
set-point), the pH can be adapted to the desired set-point.
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PH Cal

_ _ Button to calibrate for pH 7 :
I bration: Button to calibrate for pH 4

Figure 16: pH calibration

For the calibration of the pH probe two buffer solutions
are required: pH 4 and pH 7.

To calibrate the probe, first unlock the analyzer
software by entering the password (Password userlevel 1:
a) in the same Settings nmenu. Then take out the pH probe
and place it first in the pH buffer of 7. Wait until the

pH reading is stabilized and then press the button
(next to "Read pH 7'). Then place the pH probe in the pH
buffer of 4. Wait until the pH reading is stabilized and

press the other button (next to Read pH 4').
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CHAPTER 4

1 Mai nt enance

a. Punp head and tubing
Every 4 nonths, the tubing of the sanpling punp (tubing size
14) shoul d be changed.

b. NaOH r eagent
In tine the NaOH (0.5N) could be contam nated wi th bicarbonate
due to absorption of CO, fromthe air. This could |lead to wong
results for the calculated concentration of Bicarbonate, TA
and PA

2 Troubl eshooti ng

In case of bad results, follow ng steps can be checked:
a. Is the pH probe well cali brated?

b. Are all the reagents added with the correct vol une?
Check also if the burette is filled with HJ and not wth
air.

c. Are the reagent containers (HCO and NaCH) contam nat ed?

d. I's the sanple tubing correctly positioned in the analysis
vessel ?

e. s any sanple present in the analysing vessel during
anal ysi ng?

f. Does the stirrer still function properly?
Activate the stirrer by pushing the stirrer button on the
status screen. If it is not stirring: check the voltage at
termnal 29 and 30. If the voltage is zero, disconnect the
connector and neasure again. If the voltage is between 2

and 8V: there is a problem with the stirrer. You can
check the stirrer at the bottom of the analysis vessel. If
the voltage is still zero: check the power supply (24VDC)

on the speed controller of the stirrer (termnal 3 and 4)
and fuse F5. If the power supply is 24VDC, try to change
the speed on the controller (potentioneter). If the
vol tage renmmi ns zero: replace the controller
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3 Electrical

Wring

Earth leak detection
A

Main Fuses

Line Filter 24 \VDC Sensor

//'

24VDCmajn
Controller < P
Stirrer board W \ F4
F3
Figure 17: Electrical wring.
I\/al n Fuses : 6.3 A
F1 : Fuse power supply 220Vac (main fuse) 2A
F2 : Fuse power supply 220Vac (punps) 2A
F3 : Fuse power supply PC & Controller 2A
F4 : Fuse power supply Stirrer 2A
F5 : Fuse power supply burette 2A
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4 Safety regul ations

a. General instructions

Foll ow the instructions in the operation manual

Knowl edge of the basic safety regulations is essential for
the safe handling and disruption-free operation of the unit.

These operating instructions contain the nbst inportant
gui delines necessary in order to safely oversee the unit's
operation.

Al persons working on the unit should take note of these
operating instructions, and especially those relevant to
safety.

On top of this, all rules and regulations pertinent to
accident prevention which are applicable at the neasuring
site are to be foll owed.

Qperator’s responsibilities

It is the operator's responsibility to allow only those
persons to work on the wunit who are famliar wth the
regul ati ons concerning safe handling and have been inforned
how to work with the instrunent.

Desi gned pur pose

The exclusive designed purpose of the unit is neasurenent in
the areas of the prevention of water pollution, and anaerobic
wast ewat er treatnent.

Uilization for other purposes is adjudged to be in non-
accordance with its purpose. The conpany APPLITEK N V. is not
responsi bl e for damages resulting from such use.

b. Saf ety devices

Before any initializing of the unit, all of the safety devices
nmust be properly nounted and functional. Safety devices may
only be renoved:

- During maintenance and repair work by trained personnel
or when the unit has been disconnected from the
el ectrical mains;

- After the wunit has been safeguarded against renewed
oper ation.

When any spare parts have been delivered, the operator nust
ensure that the safety devices have been properly nount ed.

c. Electrical dangers
Wrk on the unit's power supply and electronics may only be

carried out by a qualified electrician. The mains swtch
nmust be switched of f during work on electrical conponents.
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