





Notes:

1. Some solids may not dissolve.

2. To optimise the readings an optional batch related calibration can be performed. Follow

the procedure using 1 ml deionised water in place of the sample and subtract the

reagent blank value from the final result.

3. Conversion:
mg/l NO, = mg/I N x 4.43
4. AN

WV NO,
Reagent Form of reagent/Quantity Order-No.
Set Set 4535580

VARIO Nitrate Chromotropic
VARIO Nitra X Reagent tube
VARIO deionised water

Powder Pack / 50
Reaction tube /50
100 ml
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@ 24 mm

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
10:00

186

Nitrite
with Tablet
0.01-0.5mg/IN

N

Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the marks X are aligned.

Press ZERO key.

Remove the vial from the sample chamber.

Add one NITRITE LR tablet straight from the foil to the
water sample and crush the tablet using a clean stirring
rod.

Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

Place the vial in the sample chamber making sure that
the marks X are aligned.

Press TEST key.
Wait for a reaction period of 10 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/| Nitrite.
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Notes:

1. The following ions can produce interferences since under the reaction conditions they

cause precipitation:
Antimony (1ll), Iron (ll), Lead, Mercury (), Silver, Chloroplatinate, Metavanadate and

Bismuth.

Copper (Il)-ions may cause lower test results as they accelerate the decomposition of the

Diazonium salt.

It is unlikely in practice that these interfering ions will occur in such high concentrations
that they cause significant reading errors.

2. Conversion:

mg/l NO, = mg/I N x 3.29

3. A N
V¥V NO,
Reagent Form of reagent/Quantity Order-No.
NITRITE LR Tablet /100 4512310
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prepare Zero
press ZERO

?\g@
PN

Zero accepted
prepare Test
press TEST

Countdown
20:00

188

Nitrite LR
with Vario Powder Pack

0.01-0.3mg/IN

1. Fill a clean vial 24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add the contents of one VARIO Nitri 3 Powder Pack
straight from the foil to the water sample.

6. Close the vial tightly with the cap and swirl several times
to mix the contents.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.

Wait for a reaction period of 20 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/| Nitrite.
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Notes:
1. Interferences:

e Strong oxidizing and reducing substances interfere.

e Cupric and ferrous ions cause low results.

e Antimonous, Auric, Bismuth, Chloroplatinate, Ferric, Lead, Mercurous, Metavanadate,
Silver ions interfere by causing precipitation.

* In samples with very high concentrations of Nitrate (> 100 mg/L N) a small amount of
Nitrite will be found. Such high levels of Nitrate appear to undergo a slight amount of

reduction to Nitrite, either spontaneously or during the reaction time of the test.

2.A N
V¥ NO,
Reagent Form of reagent/Quantity Order-No.
Vario Nitri 3 F10 Powder Pack / 100 4530980
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OE®O

©16mm

o (2]
(s
o - o

Countdown
3:00
start:

190

Nitrogen, total LR
with Vario Tube Test

0.5-25mg/IN

Insert the adapter for 16 mm @ vials.

Open two TN Hydroxide LR digestion vials and add
the contents of one Vario TN Persulfate Rgt. Powder
Pack (Note 2, 3).

Add 2 ml deionised water to the prepared vial (this is
the blank, Note 4, 5).

Add 2 ml of the water sample to the other prepared vial
(this is the sample).

Close the vials with the caps and shake to mix the
contents (at least 30 seconds, Note 6).

Heat the vials for 30 minutes in the preheated reactor
at a temperature of 100°C (Note 7).

After 30 minutes remove the vials from the reactor.
(CAUTION: The vials are hot!)
Allow the vials to cool to room temperature.

Open the cooled digestion vials and add the contents of one
Vario TN Reagent A Powder Pack to each vial (Note 2).

Close the vials with the caps and shake to mix the
contents (at least 15 seconds).

Press [] key.
Wait for a reaction period of 3 minutes.

After the reaction period is finished proceed as follows:

. Open the digestion vials and add the contents of one

Vario TN Reagent B Powder Pack to each vial (Note 2).

. Close the vials with the caps and shake to mix the

contents (at least 15 seconds, Note 8).

AL410_10 03/2017



Countdown
2:00 12. Press [] key.

start: J Wait for a reaction period of 2 minutes.

After the reaction period is finished proceed as follows:

13. Open two TN Acid LR/HR (Reagent C) vials and
add 2 ml of the digested, treated blank to one vial
(this is the blank).

14. Add 2 ml of the digested, treated water sample to
the other TN Acid LR/HR vial (this is the sample).

15. Close the vials with the caps and swirl the vials gently
several times to mix the contents (10 x, Note 9).
(CAUTION: Vials warm up).

16. Place the vial (the blank) in the sample chamber making
sure that the marks \ are aligned.

prepare Zero 17. Press ZERO key.

EEB AT Wait for a reaction period of 5 minutes.
Cou;‘::)c(l)own After the reaction period is finished the measurement

starts automatically.
18. Remove the vial from the sample chamber.

19. Place the vial (the sample, Note 10) in the sample
chamber making sure that the marks Aare aligned.

Zero accepted

prepare Test 20. Press TEST key.

LU The result is shown in the display in mg/I Nitrogen.

Notes and Reagent: see page 194
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016 mm

o (2]
(l
(3) - (4]

Countdown
3:00
start:

192

Nitrogen, total HR
with Vario Tube Test

5- 150 mg/I N

Insert the adapter for 16 mm @ vials.

Open two TN Hydroxide HR digestion vials and add
the contents of one Vario TN Persulfate Rgt. Powder
Pack (Note 2, 3).

Add 0.5 ml deionised water to the prepared vial (this
is the blank, Note 4, 5).

Add 0.5 ml of the water sample to the other prepared vial
(this is the sample).

Close the vials with the caps and shake to mix the
contents (at least 30 seconds, Note 6).

Heat the vials for 30 minutes in the preheated reactor
at a temperature of 100°C (Note 7).

After 30 Minutes remove the vials from the reactor.
(CAUTION: The vials are hot!)
Allow the vials to cool to room temperature.

Open the cooled digestion vials and add the contents of one
Vario TN Reagent A Powder Pack to each vial (Note 2).

Close the vials with the caps and shake to mix the
contents (at least 15 seconds).

Press [] key.
Wait for a reaction period of 3 minutes.
After the reaction period is finished proceed as follows:

. Open the digestion vials and add the contents of one

Vario TN Reagent B Powder Pack to each vial (Note 2).
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Countdown

2:00 12.

start: J

13
14
15
16
prepare Zero
press ZERO 17.
Countdown
5:00
18
19
Zero accepted
prepare Test 20.

press TEST

Notes and Reagent: see page 194
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. Close the vials with the caps and shake to mix the

contents (at least 15 seconds, Note 8).

Press []] key.
Wait for a reaction period of 2 minutes.
After the reaction period is finished proceed as follows:

. Open two TN Acid LR/HR (Reagent C) vials and

add 2 ml of the digested, treated blank to one vial
(this is the blank).

. Add 2 ml of the digested, treated water sample to

the other TN Acid LR/HR vial (this is the sample).

. Close the vials with the caps and swirl the vials gently

several times to mix the contents (10 x, Note 9).
(CAUTION: Vials warm up).

. Place the vial (the blank) in the sample chamber making

sure that the A marks are aligned.

Press ZERO key.
Wait for a reaction period of 5 minutes.

After the reaction period is finished the measurement
starts automatically.

. Remove the vial from the sample chamber.

. Place the vial (the sample, Note 10) in the sample

chamber making sure that the A marks are aligned.

Press TEST key.

The result is shown in the display in mg/l Nitrogen.
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Notes:

1.

w

O 0N W

10.

1.

12.
13.

14.

194

Appropriate safety precautions and a good lab technique should be used during the
whole procedure.
Use a funnel to add the reagent.
Wipe off any Persulfate reagent that may get on the lid or the tube threads.
Nitrogen, total LR:
Volumes for samples and blank should always be metered by using 2 ml volumetric
pipettes (class A).
Nitrogen, total HR:
Volumes for samples and blank should always be metered by using suitable pipettes
(class A).
One blank is sufficient for each set of samples.
The reagent may not dissolve completely.
It is very important to remove the vials from the reactor after exactly 30 minutes.
The reagent will not completely dissolve.
Hold the vial in a vertical position with the cap pointing up. Turn the vial upside-down.
Wait for all of the solution to flow down to the cap. Return the vial to the upright
position. Wait for all the solution to flow to the bottom of the vial. This process is one
inversion; 10 inversions = approx. 30 seconds.
The zero (stored in the dark) can be used for 7 days, if the measured samples were
prepared with the same batch of reagent.
Large quantities of nitrogen free, organic compounds which are included in some
water samples may reduce the effectiveness of the digestion by reacting with the
Persulfate reagent. Samples which are well known to contents large quantities of
organic compounds must be diluted and digestion and measurement must be repeated
for checking the effectiveness of the digestion.
Application: for water, wastewater and seawater
Interferences:
Interfering substances that resulted in a concentration change of 10%:
Bromide more than 60 mg/I and Chloride more than 1000 mg/l produce positive
interferences.
TN = Total Nitrogen
A\

NH,
V¥V NH,
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Nitrogen, total LR with Vario Tube Test

Reagent Form of reagent/Quantity | Order-No.
Tube test contains: Set 4535550
VARIO TN HYDROX LR Tube Digestion tube /50
VARIO PERSULFATE Reagent Powder Pack / 50
VARIO TN Reagent A Powder Pack / 50
VARIO TN Reagent B Powder Pack / 50
VARIO TN ACID LR/HR Tube Reaction tube / 50
VARIO deionised water 100 ml
Nitrogen, total HR with Vario Tube Test
Reagent Form of reagent/Quantity Order-No.
Tube test contains: Set 4535560

VARIO TN HYDROX HR Tube
VARIO PERSULFATE Reagent
VARIO TN Reagent A

VARIO TN Reagent B

VARIO TN ACID LR/HR Tube
VARIO deionised water

Digestion tube /50
Powder Pack / 50
Powder Pack / 50
Powder Pack / 50
Reaction tube / 50
100 ml
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Q010

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
2:00

196

==

@ 24 mm

Oxygen, active *
with Tablet

0.1-10mg/I O,

N

Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.

Remove the vial from the sample chamber.

Add one DPD No. 4 tablet straight from the foil to
the water sample and crush the tablet using a clean
stirring rod.

Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l active
Oxygen.
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Notes:

* Active Oxygen is a synonym for a common disinfectant (based on “Oxygen”)
in Swimming Pool Treatment.

. When preparing the sample, the lost of Oxygen, e.g. by pipetting or shaking, must be
avoided.

2. The analysis must take place immediately after taking the sample.

—

Reagent Form of reagent/Quantity Order-No.

DPD No. 4 Tablet/ 100 4511220BT
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DO

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

198

Oxygen, dissolved
with Vacu-vials® K-7553 (see Notes)

10 - 800 pg/l O,

Insert the adapter for 13 mm @ round vials.

1. Place the blank in the sample chamber. The blank is part
of the test kit.

2. Press ZERO key.
3. Remove the blank from the sample chamber.

4. Water should flow through the special sample container
for several minutes to remove any air bubbles sticking
at the surface.

The water must flow from the bottom to the top.

5. When the sample container is bubble-free press one
Vacu-vial® into the lower edge of the sample container.
The Vacu-vial® breaks at the neck and the vial fills au-
tomatically.

A small volume of inert gas remains in the Vacu-vial®.

6. Remove the Vacu-vial® point downwards from the
sample container immediately.

As the contents of the vial has a higher density than
water, it is important to remove the vial from the sam-
ple container within 5 seconds to prevent any loss of
reagent.

7. The Vacu-vial® is closed with one finger (covered with
a glove) to prevent entry of air. Invert the vial several
times. Dry the outside of the vial.

8. Place the Vacu-vial® in the sample chamber.
9. Press TEST key.

The result is shown in the display in pg/l Oxygen.
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Notes:

1. This method is adapted from CHEMetrics. The measuring range and wavelength used for
this photometer may differ from the data specified by CHEMetrics.

2. Read the original test instruction and the MSDS (delivered with the test) before
performing the test. MSDS also available at www.chemetrics.com.

3. Vacu-vials® should be stored in the dark and at room temperature.

4. Vacu-vials® is a registered trade mark of the company CHEMetrics, Inc. / Calverton,
U.S.A.

Reagent Form of reagent/Quantity Order-No.

Vacu-vials® / CHEMetrics K-7553 | Test-Kit / 30 380450
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200

>>

>>

>>

with Cl
without Cl

with Cl

without Cl

Ozone
with Tablet

0.02 -2 mg/l O,

The following selection is shown in the display:

for the determination of Ozone in the presence of Chlorine.
for the determination of Ozone in the absence of Chlorine.

Select the desired method with the arrow keys
[A] and [¥]. Confirm with [_]] key.
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Notes:

1. Vial cleaning:
As many household cleaners (e.g. dishwasher detergent) contain reducing substances,
the subsequent determination of Ozone may show lower results. To avoid any
measurement errors, only use glassware free of Chlorine demand.
Preparation: Put all applicable glassware into Sodium hypochlorite solution (0.1 g/l) for
one hour, then rinse all glassware thoroughly with deionised water.

2. Preparing the sample:
When preparing the sample, the lost of Ozone, e.g. by pipetting or shaking, must be
avoided. The analysis must take place immediately after taking the sample.

3. The DPD colour development is carried out at a pH value of 6.2 to 6.5. The reagent
tablet therefore contains a buffer for the pH adjustment.
Strong alkaline or acidic water samples must be adjusted between pH 6 and pH 7 before
the tablet is added (use 0.5 mol/I Sulfuric acid resp. 1 mol/l Sodium hydroxide).

4. Exceeding the measuring range:
Concentrations above 6 mg/l Ozone can lead to results showing 0 mg/l. In this case, the
water sample must be diluted with water free of Ozone. 10 ml of the diluted sample
should be mixed with the reagent and the measurement repeated.

5.1f 222 s displayed at the diffentiated test result see page 348.

6. Oxidising agents such as Bromine, Chlorine etc. interfere as they react in the same way
as Ozone.
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@ 24 mm

prepare Zero
press ZERO

Zero accepted
prepare T1
press TEST

Countdown
2:00

202

Ozone, in the presence of Chlorine
with Tablet

0.02 -2 mg/l O,

Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.

Remove the vial from the sample chamber and empty
it, leaving a few drops remaining in the vial.

Add one DPD No. 1tablet and one DPD No. 3 tablet
straight from the foil and crush the tablets using a clean
stirring rod.

Add water sample to the 10 ml mark.

Close the vial tightly with the cap and swirl several
times until the tablets are dissolved.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

. Remove the vial from the sample chamber, empty the

vial, rinse vial and cap several times.

. Fill a second clean vial with 10 ml of water sample.

. Add one GLYCINE tablet straight from the foil and

crush the tablet using a clean stirring rod.
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T1 accepted
prepare T2
press TEST

Countdown
2:00

***mg/l O,
*** mg/l total Cl

13. Close the vial tightly with the cap and swirl several

times until the tablet is dissolved.

14. Add one DPD No. 1 tablet and one DPD No. 3 tablet

straight from the foil into the first cleaned vial and crush
the tablets using a clean stirring rod.

15. Transfer the contents of the second vial (Glycine

solution) into the prepared vial (point 14).

16. Close the vial tightly with the cap and swirl several

times until the tablets are dissolved.

17. Place the vial in the sample chamber making sure that

the X marks are aligned.

18. Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in:

mg/l Ozone
mg/| total Chlorine

Notes:

See page 201

Reagent Form of reagent/Quantity Order-No.
Set Tablet / per 100 4517711BT
DPD No. 1/No. 3 inclusive stirring rod

DPD No. 1 Tablet / 100 4511050BT
DPD No. 3 Tablet /100 4511080BT
GLYCINE Tablet / 100 4512170BT
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@ 24 mm

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
2:00

204

Ozone,
in absence of Chlorine
with Tablet

0.02 -2 mg/l O,

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber and empty it,
leaving a few drops remaining in the vial.

5. Add one DPD No. 1 tablet and one DPD No. 3 tablet
straight from the foil and crush the tablets using a clean
stirring rod.

6. Add water sample to the 10 ml mark.

7. Close the vial tightly with the cap and swirl several times
until the tablets are dissolved.

8. Place the vial in the sample chamber making sure that
the X marks are aligned.

9. Press TEST key.
Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in

mg/l Ozone.
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Notes: See page 201

Reagent Form of reagent/Quantity Order-No.
Set Tablet / per 100 4517711BT
DPD No. 1/No. 3 inclusive stirring rod

DPD No. 1 Tablet / 100 4511050BT
DPD No. 3 Tablet / 100 4511080BT
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

206

PHMB (Biguanide)
with Tablet
2 - 60 mg/l PHMB

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.
4. Remove the vial from the sample chamber.

5. Add one PHMB PHOTOMETER tablet straight from
the foil to the water sample and crush the tablet using
a clean stirring rod.

6. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.

The result is shown in the display in mg/| PHMB.
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Notes:

1. Clean vials with the brush immediately after analysis.

2. Vials and stirring rods may turn blue after prolonged use. In this case clean vials and
stirring rods with a laboratory detergent (see chapter 1.2.2 Cleaning of vials and
accessories for analysis). Rinse vials and caps thoroughly with tap water and then with
deionised water.

3. The test result is influenced by Hardness and Total Alkalinity.

The calibration of this method was done using water with the following concentration:
Ca-Hardness: 200 mg/I CaCO,
Total Alkalinity: 120 mg/I CaCO,

Reagent Form of reagent/Quantity | Order-No.
PHMB PHOTOMETER Tablet /100 4516100BT
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HOO®
9010
HO®

HOO®

HOE
HOE

H@E
HE®

208

Phosphate, ortho LR

with Tablet
0.05- 4mg/l PO,
Determination of ortho-Phosphate ions

Phosphate, ortho HR
with Tablet

1-80 mg/I PO,

Determination of ortho-Phosphate ions

Phosphate, ortho

with Vario Powder Pack
0.06 — 2.5 mg/I PO,
Determination of ortho-Phosphate ions

Phosphate, ortho

with Vario Tube Test
0.06 — 5 mg/I PO,
Determination of ortho-Phosphate ions

Phosphat 1, ortho

with Vacu-vials®

5 - 40 mg/l PO,

Determination of ortho-Phosphate ions

Phosphat 2, ortho

with Vacu-vials®
0.05 -5 mg/l PO,
Determination of ortho-Phosphate ions

Phosphate, acid hydrolizable

with Vario Tube Test

0.02 - 1.6 mg/l P

Determination of ortho-Phosphate ions + condensed,
inorganic Phosphates

Phosphate, total

with Vario Tube Test

0.02-1.1 mg/l P

Determination of ortho-Phosphate ions + condensed,
inorganic Phosphates + organically combined Phosphates

Phosphate, LR

with Liquid reagent

0.1-10mg/I PO,

Determination of ortho-Phosphate-lons + condensed,
inorganic Phosphate + organic combined Phosphates
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Phosphate, HR
with Liquid reagent

5-80 mg/l PO,
Determination of ortho-Phosphate-lons + condensed, inor-
ganic Phosphate + organic combined Phosphates

Additional information can be found in the notes for each
method.

General:

Ortho-Phosphate ions react with the reagent to form an intense blue colour (methods 320,
323, 324, 325 and 326).

Phosphate in organic and condensed inorganic forms (meta-, pyro- and polyphosphates)
must be converted to ortho-Phosphate ions before analysis.

Pretreatment of the sample with acid and heat provides the conditions for hydrolysis of the
condensed inorganic forms. Organically combined phosphates are converted to ortho-
Phosphate ions by heating with acid and persulfate.

The amount of organically combined phosphates can be calculated:

mg/l Phosphate, organic = mg/l Phosphate, total — mg/l Phosphate, acid hydrolysable

In methods 321 and 327 the ortho-Phosphate ions react with the Vanadate-molybdate-
reagent under acid conditions to form a yellow coloured product.

Notes — only for tube tests and tests with powder packs:
323, 324, 325, 326

1. Application: for water, wastewater and seawater.

2. Highly buffered samples or samples with extreme pH values should be adjusted between
pH 6 and pH 7 before analysis (with 1 mol/I Hydrochloric acid or 1 mol/l Sodium
hydroxide).

3. Interferences:

Large amounts of turbidity may cause inconsistent results.

Interfering substance Interference level:
Aluminium greater than 200 mg/l
Arsenate at any level
Chromium greater than 100 mg/l
Copper greater than 10 mg/I
Iron greater than 100 mg/|
Nickel greater than 300 mg/l
Silica (Silicium dioxide) greater than 50 mg/I
Silicate greater than 10 mg/I
Sulfide at any level

Zinc greater than 80 mg/I

Phosphate, ortho 2 Phosphorus, reactive
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
10:00

210

Phosphate, ortho LR
with Tablet

0.05 -4 mg/I PO,

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close the cap tightly.

2. Place the vial in the sample chamber making sure that
the marks X are aligned.

3. Press ZERO key.
4. Remove the vial from the sample chamber.

5. Add one PHOSPHATE No. 1 LR tablet straight from
the foil to the water sample and crush the tablet using
a clean stirring rod.

6. Add one PHOSPHATE No. 2 LR tablet straight from
the foil to the same water sample and crush the tablet
using a clean stirring rod.

7. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

8. Place the vial in the sample chamber making sure that
the marks X are aligned.

9. Press TEST key.
Wait for a reaction period of 10 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l ortho-
Phosphate.
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Notes:

1. Only ortho-Phosphate ions react.

2. The tablets must be added in the correct sequence.
3. The test sample should have a pH-Value between 6 and 7.
4.

Interferences:

Higher concentrations of Cu, Ni, Cr (lll), V (V) and W (VI) interfere due to their colour.
Silicates do not interfere (masked by Citric acid in the tablets).

Ul

. see also page 209
6. Conversion:
mg/l P = mg/I PO, x 0.33
mg/l P,0.= mg/l PO, x 0.75
7. A PO,

P
V¥ po0,
Reagent Form of reagent/Quantity | Order-No.
Set Tablet / per 100 4517651BT
PHOSPHATE LR No. 1/ No. 2 inclusive stirring rod
PHOSPHATE LR No. 1 Tablet /100 4513040BT
PHOSPHATE LR No. 2 Tablet /100 4513050BT
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@ 24 mm

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
10:00

212

Phosphate HR, ortho
with Tablet

1-80mg/l PO,

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.
4. Remove the vial from the sample chamber.

5. Add one PHOSPHATE HR P1 tablet straight from the
foil to the water sample and crush the tablet using a
clean stirring rod.

6. Add one PHOSPHATE HR P2 tablet straight from the
foil to the same water sample and crush the tablet using
a clean stirring rod.

7. Close the vial tightly with the cap and swirl several times
until the tablets are dissolved.

8. Place the vial in the sample chamber making sure that
the X marks are aligned.

9. Press TEST key.
Wait for a reaction period of 10 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l ortho-
Phosphate.
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Notes:

1. For samples under 5 mg/I PO, it is reccommended to analyse the water sample with
method 320 "Posphate LR, ortho with Tablet”.

2. Only ortho-Phosphate ions react.

. see also page 209

4. Conversions:
mg/l P =mg/I PO, x 0.33
mg/l P,O, = mg/l PO, x 0.75

w

s.A PO,
P
v PO,
Reagent Form of reagent/Quantity | Order-No.
Set Tablet / per 100 4517661BT
PHOSPHATEHR P 1/P 2 inclusive stirring rod
PHOSPHATE HR P1 Tablet / 100 45158 10BT
PHOSPHATE HR P2 Tablet/ 100 4515820BT
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prepare Zero
press ZERO

2’(@
P=cv

Zero accepted
prepare Test
press TEST

Countdown
2:00

214

Phosphate, ortho
with Vario Powder Pack

0.06 -2.5mg/l PO,

1. Fill a clean vial 24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.
4. Remove the vial from the sample chamber.

5. Add the contents of one VARIO Phosphate Rgt. F10
Powder Pack straight from the foil to the water sam-

ple.

6. Close the vial tightly with the cap and swirl several times
to mix the contents (approx. 10-15 sec., Note 1).

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l ortho-
Phosphate.
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Notes:
1. The reagent does not dissolve completely.
2. see also page 209
3. Conversions:
mg/l P =mg/I PO, x 0.33
mg/l P,O, = mg/l PO, x 0.75

4. A PO,
P
VPO,
Reagent Form of reagent/Quantity Order-No.
Set Powder Pack / 4531550
VARIO PHOS3 F10 2 x 50 VARIO PHOSPHATE RGT. F10
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H@®

prepare Zero
press ZERO

o 16mm

E’(@
P=%

Zero accepted
prepare Test
press TEST

Countdown
2:00

216

Phosphate, ortho
with Vario Tube Test

0.06 — 5 mg/I PO,
Insert the adapter for 16 mm @ vials.

1. Open the white cap of one tube PO,-P Dilution and
add 5 ml of the water sample.

2. Close the vial tightly with the cap and swirl several times
to dissolve.

3. Place the vial in the sample chamber making sure that
the | marks are aligned.

4. Press ZERO key.
5. Remove the vial from the sample chamber.

6. Add the contents of one VARIO Phosphate Rgt. F10
Powder Pack straight from the foil to the water sample
(Note 1).

7. Close the vial tightly with the cap and swirl several times
to mix the contents (approx. 10-15 sec., Note 2).

8. Place the vial in the sample chamber making sure that
the A marks are aligned.

9. Press TEST key.
Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/I ortho-
Phosphate.
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Notes:

1. Use a funnel to add the reagent.

2. The reagent does not dissolve completely.

3. see also page 209

4. Conversions:
mg/l P =mg/I PO, x 0.33
mg/I P,O, = mg/l PO, x 0.75

5. A PO,
P
VPO,
Reagent Form of reagent/Quantity | Order-No.
Tube test contains: Set 4535200

VARIO Dilution Vial
VARIO PHOSPHATE RGT F10 PP
VARIO deionised water

Reaction tube / 50
Powder Pack / 50
100 ml
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HOO

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
5:00

218

Phosphate 1, ortho
with Vacu-vials® K-8503 (see Notes)

5-40 mg/l PO,

Insert the adapter for 13 mm @ vials.

1. Place the blank in the sample chamber. The blank is part
of the test kit.

2. Press ZERO key.
3. Remove the blank from the sample chamber.

4. Fillthe sample container to the 25 ml mark with the water
sample.

5. Place one Vacu-vial® in the sample container. Snap the
tip by pressing the vial against the side of the sample
container.

The Vacu-vial® breaks at the neck and the vial fills au-
tomatically.

A small volume of inert gas remains in the Vacu-vial®.

6. Mixthe contents of the Vacu-vial® by inverting it several
times, allowing the bubble to move from one end to
the other. Dry the outside of the vial.

7. Place the Vacu-vial® in the sample chamber.

8. Press TEST key.

Wait for a reaction period of 5 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l ortho-
Phosphate.
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Notes:

1. This method is adapted from CHEMetrics. The measuring range and wavelength used for

this photometer may differ from the data specified by CHEMetrics.

2. Read the original test instruction and the MSDS (delivered with the test) before

performing the test. MSDS also available at www.chemetrics.com.
3. Vacu-vials® is a registered trade mark of the company CHEMetrics, Inc. / Calverton,

US.A.

4. Only ortho-Phosphate ions react.

5. Sulfide, Thiosulfate and Thiocyanate cause low test results.

6.A PO,
P
V¥ PO,
Reagent Form of reagent/Quantity Order-No.
Vacu-vials® / CHEMetrics K-8503 | Test-Kit / 30 380460
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HOE

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown

220

\\\

3:00

Phosphate 2, ortho
with Vacu-vials® K-8513 (see Notes)

0.05-5mg/I PO,

Insert the adapter for 13 mm @ vials.

Place the blank in the sample chamber. The blank is part
of the test kit.

Press ZERO key.
Remove the blank from the sample chamber.

Fill the sample container to the 25 ml mark with the
water sample.

Fill the sample container with drops of the same size by
holding the bottle vertically and squeeze slowly:

2 drops A-8500 Activator Solution

Close the sample container with the cap tightly and
swirl several times to mix the contents.

Place one Vacu-vial® in the sample container. Snap the
tip by pressing the vial against the side of the sample
container. The Vacu-vial® breaks at the neck and the vial
fills automatically. A small volume of inert gas remains
in the Vacu-vial®.

Mix the contents of the Vacu-vial® by inverting it several
times, allowing the bubble to move from one end to
the other. Dry the outside of the vial.

Place the Vacu-vial® in the sample chamber.

. Press TEST key.

Wait for a reaction period of 3 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l ortho-
Phosphate.
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Notes:

1. This method is adapted from CHEMetrics. The measuring range and wavelength used for
this photometer may differ from the data specified by CHEMetrics.

2. Read the original test instruction and the MSDS (delivered with the test) before
performing the test. MSDS also available at www.chemetrics.com.

3. Vacu-vials® is a registered trade mark of the company CHEMetrics, Inc. / Calverton,
U.S.A.

4. Only ortho-Phosphate ions react.
5. Sulfide, Thiosulfate and Thiocyanate cause low test results.

6. A PO,
P
V¥ PO,
Reagent Form of reagent/Quantity | Order-No.
Vacu-vials® / CHEMetrics K-8513 | Test-Kit/ 30 380480
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prepare Zero
press ZERO

©16mm

E’g@
P=cv

Zero accepted
prepare Test
press TEST

Countdown
2:00

222

Phosphate, acid hydrolyzable
with Vario Tube Test

0.02-1.6 mg/l P(20.06 -5 mg/l PO,)

Insert the adapter for 16 mm @ vials.

1.

Open the white cap of one digestion tube PO4-P Acid
reagent and add 5 ml of the water sample.

Close the vial tightly with the cap and invert gently
several times to mix the contents.

Heat the vials for 30 minutes in the preheated reactor
at a temperature of 100°C.

After 30 minutes remove the vial from the reactor.
(CAUTION: The vials are hot!)
Allow the vials to cool to room temperature.

Open the cooled digestion vial and add 2 ml 1.00 N
Sodium Hydroxide solution to the vial.

Close the vial with the cap and invert gently several
times to mix the contents.

Place the vial in the sample chamber making sure that
the A marks are aligned.

Press ZERO key.

Remove the vial from the sample chamber.

. Add the contents of one VARIO Phosphate Rgt. F10

Powder Pack straight from the foil to the vial (Note 2).

. Close the vial tightly with the cap and swirl several times

to mix the contents (approx. 10-15 sec., Note 3).

. Place the vial in the sample chamber making sure that

the A marks are aligned.

. Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l acid hydrolyz-
able Phosphate.
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Notes:

1. Appropriate safety precautions and a good lab technique should be used during the

whole procedure.

. see also page 209
. Conversions:
mg/l PO, = mg/l P x 3.07
mg/I P,O, = mg/I P x 2.29
6. A PO,
P
V PO,

u b~ W N

. Use a funnel to add the reagent.
. The reagent does not dissolve completely.

Reagent

Form of reagent/Quantity

Order-No.

Tube test contains:

VARIO Acid Reagent Vial

VARIO PHOSPHATE RGT F10 PP

VARIO Potassium F10 Persulfate
VARIO Sodium Hydroxide 1,54 N
VARIO deionised water

VARIO Sodium Hydroxide 1,00 N

Set

Reaction tube / 50
Powder Pack / 50
Powder Pack / 50
Solution / 100 ml
100 ml

Solution / 100 ml

4535250
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(1) (2]
¢

=
(3] 4]

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
2:00

224

Phosphate, total
with Vario Tube Test

0.02 - 1.1 mg/l P (40.06 - 3.5 mg/l PO,)

Insert the adapter for 16 mm @ vials.

1.

Open the white cap of one digestion tube PO4-P Acid
reagent and add 5 ml of the water sample.

Add the contents of one Vario Potassium Persulfate F10
Powder Pack straight from the foil to the vial (Note 2).

Close the vial tightly with the cap and invert several
times to mix the contents.

Heat the vials for 30 minutes in the preheated reactor
at a temperature of 100°C.

After 30 minutes remove the vial from the reactor.
(CAUTION: The vials are hot!)
Allow the vials to cool to room temperature.

Open the cooled digestion vial and add 2 ml 1.54 N
Sodium Hydroxide Solution to the vial.

Close the vial with the cap and invert gently several
times to mix the contents.

Place the vial in the sample chamber making sure that
the A marks are aligned.

Press ZERO key.

. Remove the vial from the sample chamber.

. Add the contents of one VARIO Phosphate Rgt. F10

Powder Pack straight from the foil to the vial (Note 2).

. Close the vial tightly with the cap and swirl several times

to mix the contents (approx. 10-15 sec., Note 3).

. Place the vial in the sample chamber making sure that

the A marks are aligned.

. Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l total Phosphate.
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Notes:

1. Appropriate safety precautions and a good lab technique should be used during the

whole procedure.

2. Use a funnel to add the reagent.
3. The reagent does not dissolve completely.
4. see also page 209
5. Conversions:
mg/l PO, = mg/I P x 3.07
mg/l P,O, = mg/I P x 2.29
6. AP
PO,
V¥ po0,
Reagent Form of reagent/Quantity | Order-No.
Tube test contains: Set 4535210
VARIO Acid Reagent Vial Reaction tube / 50
VARIO PHOSPHATE RGT F10 PP Powder Pack / 50

VARIO Potassium F10 Persulfate Powder Pack / 50
VARIO Sodium Hydroxide 1,54 N Solution / 100 ml
VARIO deionised water 100 ml
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Phosphate LR
with Liquid reagent

0.1-10 mg/I PO,

This test is suitable for determining ortho-Phosphate in
boiler waters and potable water supplies. Samples should be
filtered prior to analysis to remove any suspended insoluble
phosphate. A GF/C filter is suitable.

Unscrew the two halves of the filter holder and place one
GF/C filter circle onto the base section. Screw the two
parts together again, ensuring the O ring is correctly
located.

1. Fill @ clean 20 ml syringe with approx. 14 ml water
sample.

2. Connect the syringe to the filtration assembly and
discharge the syringe to waste, down to the 10 ml
mark.

3. Fillaclean vial (24 mm @) with 10 ml of water sample
from the prepared syringe, close tightly with the
cap.

4. Place the vial in the sample chamber making sure that
the X marks are aligned.

prepare Zero

press ZERO 5. Press ZERO key.

6. Remove the vial from the sample chamber.

7. Fill the vial with drops of the same size by holding the
bottle vertically and squeeze slowly:

50 drops KS80 (CRP)

8. Close the vial tightly with the cap and invert several
times to mix the contents.

9. Add one level spoon of reagent KP119 (Ascorbic
Acid) to the same water sample (note 1).
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10. Close the vial tightly with the cap and swirl several

Zero accepted

prepare Test 12.

press TEST

Countdown
10:00

Notes:

times to dissolve the powder.

. Place the vial in the sample chamber making sure that

the X marks are aligned.

Press TEST key.
Wait for a reaction period of 10 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l Phosphate.

1. For correct dosage the spoon supplied with the reagents must be used.
2. For the analysis of Polyphosphate and total Phosphate a prior digestion is required (see

page 228).

3. Sample temperature should be between 15 and 30°C.

4. Conversions:
mg/l P = mg/l PO, x 0,33
mg/I P,O, = mg/l PO, x 0,75
5.A P
PO,
v P,0,

Reagent

Form of reagent/Quantity | Order-No.

KS80 — CRP Reagent

Liquid reagent / 2 x 65 ml 56L008065

KP119 — Ascorbic Acid Powder /20 g 56P011920
For digestion method:

KS278 (50% Sulphuric Acid) Liquid reagent / 65 ml 56L027865
KS135 (Phenolphthalein Substitute | Liquid reagent/ 65 ml 56L013565
Indikator) Liquid reagent / 65 ml 56L014465
KS144 (Calcium Hardness Buffer) Powder /20 g 56P096240

KP962 (Ammonium Persulfate Powder)
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Polyphosphate LR
with Liquid reagent

0.1-10mg/I PO,

This test will give total inorganic phosphate.
Polyphosphate being determined by the difference of total
inorganic phosphate and ortho-Phosphate.

1. Fill a clean 100-ml-Erlenmeyer flask with 50 ml homo-
genized sample.

2. Add 15 drops of KS278 (50% Sulphuric Acid) to the
same water sample.

3. Boil for 20 minutes, maintaining the sample volume
above 25 ml with deionised water.

4. Swirl gently several times to mix the contents and allow
the Erlenmeyer flask to cool to room temperature.

5. Fill the Erlenmeyer flask with drops of the same size by
holding the bottle vertically and squeeze slowly:

2 drops KS135 (Phenolphthalein Substitute Indicator)

6. Add drops of KS144 (Calcium Hardness Buffer), one
drop at a time with mixing, until a pale pink colour
just appears.

7. Fill the sample up to 50ml with deionised water.
8. Proceed as in point 3 of the method before (page 226).

The result is shown in the display in mg/l inorganic total
Phosphate (ortho-Phosphate or Polyphosphate).
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Total Phosphate LR
with Liquid reagent

0.1-10 mg/l PO,

This test will measure all phosphorous containing com-
pounds present in the sample, including ortho-Phosphate,
Polyphosphate and organic phosphorous compounds.

1. Fill a clean 100-ml-Erlenmeyer flask with 50 ml homo-
genized sample.

2. Add one spoon KP962 (Ammonium Persulfate Pow-
der) to the prepared water sample

3. Add 15 drops of KS278 (50% Sulphuric Acid) to the
same water sample.

4. Boil for 20 minutes, maintaining the sample volume
above 25 ml with deionised water.

5. Swirl gently several times to mix the contents and allow
the Erlenmeyer flask to cool to room temperature.

6. Fill the Erlenmeyer flask with drops of the same size by
holding the bottle vertically and squeeze slowly:

2 drops KS135 (Phenolphthalein Substitute Indicator)

7. Add drops of KS144 (Calcium Hardness Buffer), one
drop at a time with mixing, until a pale pink colour
just appears.

8. Fill the sample up to 50ml with deionised water.
9. Proceed as in point 3 of the method before (page 226).

The result is shown in the display in mg/l total-Phos-
phate.
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prepare Zero
press ZERO

230

Phosphate HR
with Liquid reagent

5-80 mg/l PO,

This test is suitable for determining ortho-Phosphate in
boiler waters and potable water supplies. Samples should be
filtered prior to analysis to remove any suspended insoluble
phosphate. A GF/C filter is suitable.

Unscrew the two halves of the filter holder and place one
GF/C filter circle onto the base section. Screw the two
parts together again, ensuring the O ring is correctly
located.

1. Fill @ clean 20 ml syringe with approx. 14 ml water
sample.

2. Connect the syringe to the filtration assembly and
discharge the syringe to waste, down to the 10 ml
mark.

3. Fillaclean vial (24 mm @) with 10 ml of water sample
from the prepared syringe, close tightly with the
cap.

4. Place the vial in the sample chamber making sure that
the X marks are aligned.

5. Press ZERO key.
6. Remove the vial from the sample chamber.

7. Fill the vial with drops of the same size by holding the
bottle vertically and squeeze slowly:

25 drops K$228 (Ammonium Molybdate)

8. Close the vial tightly with the cap and invert several
times to mix the contents.

9. Add 25 drops of KS229 (Ammonium Metavanadate)
solution to the same water sample.
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Zero accepted
prepare Test 12.
press TEST

Countdown
10:00

Notes:

times to mix the contents.

the X marks are aligned.

Press TEST key.

. Close the vial tightly with the cap and invert several

. Place the vial in the sample chamber making sure that

Wait for a reaction period of 10 minutes.

After the reaction period is finished the measurement

starts automatically.

The result is shown in the display in mg/l Phosphate.

1. For the analysis of Polyphosphate and total Phosphate a prior digestion is required (see

page 232).

2. Reagents and accessories available on request.

3. Conversions:
mg/l P =mg/I PO, x 0,33
mg/I P,O, = mg/l PO, x 0,75
4.4 P

PO,

V¥ PO,
Reagent Form of reagent/Quantity | Order-No.
KS228 (Ammonium Molybdate) Liquid reagent / 65 ml 56L022865
KS229 (Ammonium Metavanadate) Liquid reagent / 65 ml 56L022965
For digestion method:
KS278 (50% Sulphuric Acid) Liquid reagent / 65 ml 56L027865
KS135 (Phenolphthalein Substitute | Liquid reagent /65 ml 56L013565
Indikator) Liquid reagent / 65 ml 56L014465
KS144 (Calcium Hardness Buffer) Powder 56P096240

KP962 (Ammonium Persulfate Powder)

AL410_10 03/2017

231



Polyphosphate HR
with Liquid reagent

5 - 80 mg/l PO,

This test will give total inorganic phosphate.
Polyphosphate being determined by the difference of total
inorganic phosphate and ortho-Phosphate.

1. Fill a clean 100-ml-Erlenmeyer flask with 50 ml homo-
genized sample.

2. Add 15 drops of KS278 (50% Sulphuric Acid) to the
same water sample.

3. Boil for 20 minutes, maintaining the sample volume
above 25 ml with deionised water.

4. Swirl gently several times to mix the contents and allow
the Erlenmeyer flask to cool to room temperature.

5. Fill the Erlenmeyer flask with drops of the same size by
holding the bottle vertically and squeeze slowly:

2 drops KS135 (Phenolphthalein Substitute Indicator)

6. Add drops of KS144 (Calcium Hardness Buffer), one
drop at a time with mixing, until a pale pink colour
just appears.

7. Fill the sample up to 50ml with deionised water.
8. Proceed as in point 3 of the method before (page 230).

The result is shown in the display in mg/l inorganic total
Phosphate (ortho-Phosphate or Polyphosphate).
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Total Phosphate HR
with Liquid reagent

5-80mg/l PO,

This test will measure all phosphorous containing com-
pounds present in the sample, including ortho-Phosphate,
Polyphosphate and organic phosphorous compounds.

1. Fill a clean 100-ml-Erlenmeyer flask with 50 ml homo-
genized sample.

2. Add one spoon KP962 (Ammonium Persulfate Pow-
der) to the prepared water sample

3. Add 15 drops of KS278 (50% Sulphuric Acid) to the
same water sample.

4. Boil for 20 minutes, maintaining the sample volume
above 25 ml with deionised water.

5. Swirl gently several times to mix the contents and allow
the Erlenmeyer flask to cool to room temperature.

6. Fill the Erlenmeyer flask with drops of the same size by
holding the bottle vertically and squeeze slowly:

2 drops KS135 (Phenolphthalein Substitute Indicator)

7. Add drops of KS144 (Calcium Hardness Buffer), one
drop at a time with mixing, until a pale pink colour
just appears.

8. Fill the sample up to 50ml with deionised water.
9. Proceed as in point 3 of the method before (page 230).

The result is shown in the display in mg/l total-Phos-
phate.
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Countdown 1
10:00
start:

(D
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Phosphonates
Persulfate UV oxidation method
with Vario Powder Pack

0- 125 mg/l (see Table 1)

Choose the appropriate sample volume from table 1
(see following pages).

Pipette the chosen sample volume into a clean 50 ml
graduated cylinder. If necessary fill up with deionised
water to the 50 ml mark and mix well.

Fill a clean vial (24 mm @) with 10 ml of the prepared
water sample (this is the blank).

Transfer 25 ml of the prepared water sample into
the digestion vial.

Add the contents of one Vario Potassium Persulfate
F10 Powder Pack straight from the foil to the digestion
vial.

Close the digestion vial tightly with the cap and swirl
until the reagent is dissolved completely.

Insert the UV lamp into the digestion vial (Note 3, 4, 5).
CAUTION: Wear UV safety goggles!

Switch the UV lamp on and wait for a reaction period
of 10 minutes.

After the reaction period is finished switch the UV lamp
off and remove the lamp from the vial.

. Fill a second vial (24 mm &) with 10 ml of the digested

sample (this is the sample).

. Add the contents of one Vario Phosphate Rgt. F10

Powder Pack straight from the foil into each vial (blank
and sample).

. Close the vials tightly with the cap and swirl gently

several times (30 sec.).
(Note 6)
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13. Place the vial (the blank) in the sample chamber making
sure that the X marks are aligned.

g::g:;égm 14. Press ZERO key.
| Wait for a reaction period of 2 minutes (Note 7).
ountdown
2:00 After the reaction period is finished the measurement

starts automatically.
15. Remove the vial from the sample chamber.

16. Place the vial (the sample) in the sample chamber
making sure that the X marks are aligned.
Zero accepted
prepare Test 17. Press TEST key.
press TEST

The result is shown in the display in mg/L PO *.

To calculate the actual phosphonate concentration multiply the reading with the corresponding
dilution factor from table 1.

To calculate the active phosphonate concentration multiply the actual phosphonate
concentration using the appropriate factor from table 2.

Notes:

1. Rinse all glassware with 1:1 Hydrochloric acid first and then rinse with deionised water.
Do not use detergents with phosphates.

2. During UV digestion Phosphonates are converted to ortho-Phosphates.
This step is normally completed in 10 minutes. High organic loaded samples or a weak
lamp can cause incomplete phosphate conversion.

3. UV lamp available on request.

4. While the UV lamp is on UV safety goggles must be worn.

5. For handling of the UV lamp see manufacturer's manual.
Do not touch the surface of the UV lamp. Fingerprints will etch the glass.
Wipe the UV lamp with a soft and clean tissue between measurements.

6. The reagent does not dissolve completely.

7. The given reaction time of 2 minutes refers to a water sample temperature of more
than 15°C. At a sample temperature lower than 15 °C a reaction time of 4 minutes is
required.

Tables and Reagent:

see next page
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Table 1:

Expected range Sample volume Factor
(mg/L Phosphonate) in ml
0-25 50 0.1
0-5.0 25 0.2
0-125 10 0.5
0-25 5 1.0
0-125 1 5.0
Table 2:
Phosphonate type Conversion factor
for active phosphonate
PBTC 2.840
NTP 1.050
HEDPA 1.085
EDTMPA 1.148
HMDTMPA 1.295
DETPMPA 1.207
HPA 1.490
Reagent Form of reagent/Quantity | Order-No.
Set 4535220

VARIO Potassium F10 Persulfate
VARIO PHOSPHATE RGT F10 PP

Powder Pack / 50
Powder Pack / 100
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Interference levels decrease with increasing sample volume.
Example: Iron interferes above 200 mg/L if a sample volume of 5 ml is used.
At a sample volume of 10 ml the interference level decreases to 100 mg/L.

Table 3:

Interfering substances

Interference level using 5 ml of sample

Aluminium 100 mg/l

Arsenate interferes at all concentrations

Benzotriazole 10 mg/l

Bicarbonate 1000 mg/I

Bromide 100 mg/l

Calcium 5000 mg/l

CDTA 100 mg/l

Chloride 5000 mg/l

Chromate 100 mg/l

Copper 100 mg/l

Cyanide 100 mg/l; increase the UV digestion
to 30 minutes

Diethanoldithiocarbamate 50 mg/l

EDTA 100 mg/l

Iron 200 mg/l

Nitrate 200 mg/l

NTA 250 mg/l

ortho-Phosphate 15 mg/l

Phosphite and reacts quantitatively;

organophosphorus compounds Meta- and Polyphosphates do not interfere
Silica 500 mg/I

Silicate 100 mg/l

Sulfate 2000 mg/I

Sulfide interferes at all concentrations

Sulfite 100 mg/l

Thiourea 10 mg/l

highly buffered samples or
extreme sample pH

may exceed the buffering capacity of the
reagents and require sample pretreatment
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pH value LR 5.2 -6.8
with Tablet

- 1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

. Place the vial in the sample chamber making sure that
@ 24 mm the X marks are aligned.

N

prepare Zero

press ZERO 3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add one BROMOCRESOLPURPLE PHOTOMETER
tablet straight from the foil to the water sample and
crush the tablet using a clean stirring rod.

6. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

Zero accepted

prepare Test 8. Press TEST key.
press TEST

The result is shown in the display as pH-value.
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Notes:

1. For photometric determination of pH values only use BROMOCRESOLPURPLE tablets in
black printed foil pack and marked with PHOTOMETER.
2. pH values below 5.2 and above 6.8 can produce results inside the measuring range.
A plausibility test (pH-meter) is recommended.
3. The accuracy of the colorimetric determination of pH-values depends on various
boundary conditions (buffer capacity of the sample, salt contents etc.).

4. Salt error

Correction of test results (average values) for samples with salt contents of:

Indicator Salt content
Bromcresolpurple 1 molar 2 molar 3 molar
-0.26 -0.33 -0.31

The values of Parson and Douglas (1926) are based on the use of Clark and Lubs buffers.

1 Mol NaCl =58.4 g/l =5.8 %

Reagent

Form of reagent/Quantity

Order-No.

BROMOCRESOLPURPLE PHOTOMETER

Tablet / 100

4515700BT

AL410_10 03/2017

239



prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

240

pH value 6.5 - 8.4
with Tablet

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.
4. Remove the vial from the sample chamber.

5. Add one PHENOL RED PHOTOMETER tablet straight
from the foil to the water sample and crush the tablet
using a clean stirring rod.

6. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.

The result is shown in the display as pH-value.
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Notes:

1. For photometric determination of pH-values only use PHENOL RED tablets in black
printed foil pack and marked with PHOTOMETER.
2. Water samples with low values of Alkalinity-m (below 35 mg/l CaCO,) may give wrong

pH readings.

3. pH-values below 6.5 and above 8.4 can produce results inside the measuring range.
A plausibility test (pH-meter) is recommended.

4. Salt error

For salt concentrations below 2 g/I no significant error, due to the salt concentration of
the reagent tablet, is expected. For higher salt concentrations the measurement values

have to be adjusted as follows:

Salt content 30 g/l (seawater) 60 g/l 120 g/l 180 g/l
Correction -0,15" -0,212 -0,262 -0,29?%
" according to Kolthoff (1922)
2 according to Parson und Douglas (1926)
Reagent Form of reagent/Quantity | Order-No.
PHENOL RED PHOTOMETER Tablet / 100 4511770BT
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OO

@ 24 mm

prepare Zero
press ZERO

Zero accepted
prepare TEST
press Test

242

pH value 6.5 - 8.4
with Liquid Reagent

N

Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.
Remove the vial from the sample chamber.

Fill the vial with drops of the same size by holding the
bottle vertically and squeeze slowly:

6 drops of PHENOL RED solution

Close the vial tightly with the cap and swirl several times
to mix the contents.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press TEST key.

The result is shown in the display as pH-value.
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Notes:

1. When testing chlorinated water the residual chlorine contents can influence the colour
reaction of the liquid reagent. This can be avoided (without interfering with the pH
measurement) by adding a small crystal of Sodiumthiosulfate (Na,S,0, - 5 H,0) to the
sample before adding the PHENOL RED solution. PHENOL RED tablets already contain

Thiosulfate.

2. Due to differing drop sizes results can show a discrepancy in accuracy by comparison
with tablets. This can be minimised by using a pipette (0.18 ml PHENOL RED solution is

equivalent to 6 drops).

3. After use replace the bottle cap securely.
4. Store the reagent in a cool, dry place ideally between 6°C and 10°C.

5. Salt error

For higher salt concentrations the measurement values have to be adjusted as follows:

Salt content 30 g/l (seawater) 60 g/l 120 g/l 180 g/l
Correction -0,15" -0,21?2 -0,262 -0,292
" according to Kolthoff (1922)
2 according to Parson und Douglas (1926)
Reagent Form of reagent/Quantity | Order-No.
PHENOL RED solution Liquid reagent/ 15 ml 471040
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prepare Zero
press ZERO

Zero accepted
prepare TEST
press Test

244

pH value HR 8.0 - 9.6
with Tablet

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.
4. Remove the vial from the sample chamber.

5. Add one THYMOLBLUE PHOTOMETER tablet straight
from the foil to the water sample and crush the tablet
using a clean stirring rod.

6. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.

The result is shown in the display as pH-value.
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Notes:

1. For photometric determination of pH values only use THYMOLBLUE tablets in black
printed foil pack and marked with PHOTOMETER.
2. pH values below 8.0 and above 9.6 can produce results inside the measuring range.
A plausibility test (pH-meter) is recommended.
3. The accuracy of the colorimetric determination of pH values depends on various
boundary conditions (buffer capacity of the sample, salt contents etc.).

4. Salt error

Correction of test results (average values) for samples with salt contents of:

Indicator Salt content
Thymolblue 1 molar 2 molar 3 molar
-0.22 -0.29 -0.34

The values of Parson and Douglas (1926) are based on the use of Clark and Lubs buffers.

1 Mol NaCl =58.4 g/l =5.8 %

Reagent

Form of reagent/Quantity

Order-No.

THYMOLBLUE PHOTOMETER

Tablet / 100

4515710
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Polyacrylate
o with Liquid reagent

1 =30 mg/Il
- 1. Fill a clean vial (24 mm @) with 10 ml of the water
= sample, close tightly with the cap.
9D 2. Place the vial in the sample chamber making sure that
@ 24 mm the X marks are aligned.
prepare Zero
press ZERO 3. Press ZERO key.
4. Remove the vial from the sample chamber.
5. Add 1 ml (25 drops) KS255 (Polyacrylate reagent 1)
to the water sample (note 1).
6. Close the vial tightly with the cap and swirl gently several
times.
7. Add 1 ml (25 drops) KS256 (Polyacrylate reagent 2)
to the water sample (note 1).
8. Close the vial tightly with the cap and swirl gently several
times.
9. Place the vial in the sample chamber making sure that
the X marks are aligned.
Zero accepted
prepare Test 10. Press TEST key.
press TEST Wait for a reaction period of 10 minutes
Countdown
10:00

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/I Polyacrylic Acid
2'100 sodium salt.

246 AL410_10 03/2017



Notes:

1. Fill the vial with drops of the same size by holding the bottle vertically and squeeze

slowly.

2. If little or no turbidity is present at correct dose concentrations, the sample will need a
pre-concentration step in order to detect this level of polyacrylate/polymer. Carry out this
procedure as directed then test the pre-concentrated sample as above (see next page).

3. Anomalous results occur when interferences are present as part of the product blend
or from sample contaminants. In these instances follow the interference removal steps
detailed below and test this treated sample as above (see next page).

4. This test has been calibrated using polyacrylic acid 2'100 sodium salt in the range
1-30 mg/I. Other polyacrylates/polymers will give differing responses and therefore the

test range will vary.

Reagent Form of reagent/Quantity Order-No.
Set 56R019165
KS255 (Polyacrylate Reagenz 1) Liquid reagent / 65 ml 56L025565
KS256 (Polyacrylate Reagenz 2) Liquid reagent / 65 ml 56L025665
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Pre-Concentration

Pre-concentration uses exactly the same procedure as interference removal, except a
greater volume of sample is used in step 1, instead of deionised/tap water.

For calculation of the original sample concentration a concentration factor should be
considered:

If a 50 ml sample is used the concentration factor is 20/50 = 0.4
If a 100 ml sample is used the concentration factor is 20/100 = 0.2

This can be extended as required in order to concentrate the polyacrylate/polymer
sufficiently for analysis.

Example:
If the reading is 20 mg/l and 50 ml are taken for pre-concentration the original
concentration should be calculated as 20 = 0.4 = 8 mg/I.

Note:
Samples exceeding 10,000 TDS should be diluted prior to loading onto the cartridge. Take
this dilution into consideration when working out the overall concentration factor.

Cartridge Preparation

1. Remove the plunger of the 20 ml syringe from the barrel and attach the C18 cartridge.

2. Add 5 ml of KS336 (Propan-2-ol) to the syringe barrel, attach the plunger and pass
dropwise through the cartridge. Discard the eluent to waste.

3. Remove plunger and fill the syringe barrel with 20 ml of deionised/tap water. Attach
the plunger and pass dropwise through the cartridge. Discard the eluent to waste. The
cartridge is now ready to be used/reused.
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Interference removal

1. Transfer exactly 20 ml of sample water to a 100 ml sample bottle and dilute to
approximately 50-60 ml with deionised water or tap water.

2. Add drops of KS173 (2,4 Dinitrophenol) until a pale yellow colour is observed in the
sample.

3. Add drops of KS183 (Nitric Acid) until the yellow colour JUST disappears.

4. Remove the plunger from the barrel of the 60ml plastic syringe and firmly attach the
prepared C18 cartridge (see page 248) to the end of the barrel.

5. Transfer the 50-60 ml of sample from the bottle to the syringe barrel and attach the
plunger. Depress the plunger and allow the sample to flow dropwise from the cartridge.
Do not use excessive force to elute the sample quickly. LEAVE THE C18 CARTRIDGE
ATTACHED and remove the plunger. Discard all of eluted sample to waste.

6. Using the 20 ml syringe, add exactly 20 ml of deionised/tap water to the 60 ml syringe
barrel attached to the cartridge followed by 1 ml (25 drops) of KS255 (Polyacrylate
Reagent 1). Gently swirl the syringe to mix.

7. Attach the plunger and depress. Collect the eluted sample in a clean vessel. Allow the
sample to flow dropwise from the cartridge. Do not use excessive force to elute the
sample quickly.

8. Add 10 ml of the eluted water sample into clean vial (24 mm @).

9. Using this vial perform the measurement of the method polyacrylate (see page 246).

Reagent Form of reagent/Quantity | Order-No.
KS336 (Propan-2-ol) Liquid reagent / 65 ml 56L033665
C18-cartridge AS-K22811-KW
KS173 (2,4 Dinitrophenol) Liquid reagent / 65 ml 56L017365
KS183 (Nitric Acid) Liquid reagent / 65 ml 56L018365
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

250

Potassium
with Tablet

0.7 =12 mg/l K

1. Fill a clean vial (24 mm &) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add one Potassium T tablet straight from the foil to
the water sample and crush the tablet using a clean
stirring rod.

6. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.

The result is shown in the display in mg/I Potassium.
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Notes:

1. If Potassium is present a cloudy solution will appear.
Single particles are not necessarily caused by Potassium.

Reagent

Form of reagent/Quantity

Order-No.

Potassium T

Tablet / 100

4515670
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prepare Zero
press ZERO

Countdown
5:00
start:

252

Silica/Silicon dioxide
with Tablet

0.05 -4 mg/l SiO,

Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.

Remove the vial from the sample chamber.

Add one SILICA No. 1 tablet straight from the foil to
the water sample and crush the tablet using a clean
stirring rod.

Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

Press [] key.
Wait for a reaction period of 5 minutes.

After the reaction period is finished proceed as follows:

Add one SILICA PR tablet straight from the foil to the
same water sample and crush the tablet using a clean
stirring rod.

Add one SILICA No. 2 tablet straight from the foil to
the same water sample and crush the tablet using a
clean stirring rod.

. Close the cap tightly and swirl several times until the

tablets are dissolved.

. Place the vial in the sample chamber making sure that

the X marks are aligned.
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Zero accepted
prepare Test
press TEST

Countdown
2:00

Notes:

12. Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement

starts automatically.

The result is shown in the display in mg/! Silica.

1. The tablets must be added in the correct sequence.
2. Phosphate ions do not interfere under the given reaction conditions.

3. Conversion:

mg/l Si = mg/l SiO, x 0.47

4. Asio,
Vsi
Reagent Form of reagent/Quantity Order-No.
Set Tablet / per 100 4517671BT
SILICA No. 1/ No. 2 inclusive stirring rod
SILICA No. 1 Tablet /100 4513130BT
SILICA No. 2 Tablet / 100 4513140BT
SILICA PR Tablet / 100 4513150BT
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Countdown
4:00
start:

&g@
P=ow

Countdown
1:00
start:

prepare Zero
press ZERO

Countdown
2:00

254

Silica LR / Silicon dioxide LR
with Vario Powder Pack
and Liquid Reagent

0.1-1.6 mg/l SiO,

Use two clean vials (24 mm @) and mark one as blank for
zeroing.

1.

Fill each vial with 10 ml of the water sample.

Add 0.5 ml Vario Molybdate 3 reagent solution into
each vial.

Close the vials tightly with the caps and swirl several
times to mix the contents (Note 1).

Press [] key.
Wait for a reaction period of 4 minutes (Note 2).
After the reaction period is finished proceed as follows:

Add the contents of one Vario Silica Citric Acid F10
Powder Pack straight from the foil into each vial.

Close the vials tightly with the caps and swirl several
times to mix the contents.

Press []] key.
Wait for a reaction period of 1 minute (Note 3).
After the reaction period is finished proceed as follows:

Place the vial (the blank) in the sample chamber making
sure that the X marks are aligned.

Add the contents of one Vario LR Silica Amino Acid
F F10 Powder Pack straight from the foil into the vial
(the sample).

. Close the vial tightly with the cap and swirl several times

to mix the contents.

. Press ZERO key (blank is already placed in the sample

chamber — see point 8).
Wait for a reaction period of 2 minutes.
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After the reaction period is finished the zero-reading
starts automatically.

12. Remove the vial from the sample chamber.

13. Place the vial (the sample) in the sample chamber mak-
ing sure that the X marks are aligned.

Zero accepted

prepare Test 14. Press TEST key.
press TEST The result is shown in the display in mg/I Silica.
Notes:

1. Close the vials with the cap immediately after adding the Vario Molybdate 3 reagent

solution, otherwise low readings may result.

2. The given reaction time of 4 minutes refers to a water sample temperature of 20°C.

At 30°C a reaction time of 2 minutes, at 10°C a reaction time of 8 minutes are required.

3. The given reaction time of 1 minute refers to a water sample temperature of 20°C.

At 30°C a reaction time of 30 seconds, at 10°C a reaction time of 2 minutes are required.

4. Interferences:

at 60 mg/l PO, the interference is approx. — 2%
at 75 mg/l PO, the interference is approx. — 11%

Substance Interference
Iron large amounts interfere
Phosphate does not interfere at concentrations less than 50 mg/l PO,

Sulfide interferes at all levels

Occasionally water samples contain forms of silica which reacts very slowly with
Molybdate. The nature of these forms is not known.

A pre-treatment with Sodium hydrogencarbonate and then with Sulfuric Acid will

make these forms reactive to Molybdate (pre-treatment is given in “Standard Methods

for the Examination of Water and Wastewater” under “ Silica Digestion with Sodium

Bicarbonate”).

5. A sio,
Vi
Reagent Form of reagent/Quantity Order-No.
Set 4535690

VARIO LR Silica Amino Acid F10
VARIO Silica Citric Acid F10

VARIO Molybdate 3

Powder Pack / 100
Powder Pack / 200
Liquid reagent / 2x 50 ml
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prepare Zero
press ZERO

Kg@
P=w

Countdown
10:00
start:

Zero accepted
prepare Test
press TEST

Countdown
2:00

256

Silica HR / Silicon dioxide HR
with Vario Powder Pack

1-90 mg/I SiO,

Fill a clean vial (24 mm @) with 10 ml of the water
sample (Note 1), close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.
Remove the vial from the sample chamber.

Add the contents of one Vario Silica HR Molybdate
F10 Powder Pack straight from the foil to the water
sample.

Close the vial tightly with the cap and swirl several times
to mix the contents.

Add the contents of one Vario Silica HR Acid Rgt. F10
Powder Pack straight from the foil to the same water
sample (Note 2).

Close the vial tightly with the cap and swirl several times
to mix the contents.

Press []] key.
Wait for a reaction period of 10 minutes.

After the reaction period is finished proceed as follows:

. Add the contents of one Vario Silica Citric Acid F10

Powder Pack straight from the foil to the water sample
(Note 3).

. Close the vial tightly with the cap and swirl several times

to mix the contents.

. Place the vial in the sample chamber making sure that

the X marks are aligned.

. Press TEST key.

Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/I Silica.
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Notes:

1. Temperature of the sample should be 15°C — 25°C.
2. If Silica or Phosphate is present a yellow colour is developed
3. In this step any yellow colour due to Phosphate is removed.

4. Interferences:

Substance Interference
Iron large amounts interfere
Phosphate does not interfere at concentrations less than 50 mg/l PO,

at 60 mg/l PO, the interference is approx. — 2%
at 75 mg/l PO, the interference is approx. — 11 %

Sulfide interferes at all levels

Occasionally water samples contain forms of silica which reacts very slowly with
Molybdate. The nature of these forms is not known.
A pre-treatment with Sodium hydrogencarbonate and then with Sulfuric Acid will
make these forms reactive to Molybdate (pre-treatment is given in “Standard Methods
for the Examination of Water and Wastewater” under “ Silica Digestion with Sodium

Bicarbonate").

5. A sio,
Vsi
Reagent Form of reagent/Quantity Order-No.
Set 4535700

VARIO Silica HR Molybdate F10
VARIO Silica HR Acid Rgt F10
VARIO Silica HR Citric Acid F10

Powder Pack / 100
Powder Pack / 100
Powder Pack / 100
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prepare Zero
press ZERO

Countdown

258

5:00

@ 24 mm

Silica / Silicon dioxide
with Liquid reagent and powder

0.1 -8 mg/l S0,

Fill a clean vial (24 mm &) with 10 ml of the water
sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.

Remove the vial from the sample chamber.

Fill the vial with drops of the same size by holding the
bottle vertically and squeeze slowly:

20 drops KS104 (Silica Reagent 1)

Close the vial tightly with the cap and swirl several times
to mix the contents.

Wait for a reaction period of 5 minutes.

Fill the vial with drops of the same size by holding the
bottle vertically and squeeze slowly:

20 drops KS105 (Silica Reagent 2)

Close the vial tightly with the cap and swirl several times
to mix the contents.

. Add 1 level spoon of reagent KP106 (Silica Reagent 3)

(note 1).

. Close the vial tightly with the cap and swirl several times

to dissolve the powder.
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12. Place the vial in the sample chamber making sure that

Zero accepted

press ZERO 13.

press TEST

Countdown
10:00

Notes:

1. For correct dosage the spoon supplied with the reagents must be used.
2. For accurate results, ensure that the water being tested is between 20 °C and 30 °C.
3. At temperatures under 20°C the reaction does not proceed to completion and low

results are obtained.

the X marks are aligned.

Press TEST key.

Wait for a reaction period of 10 minutes.

After the reaction period is finished the measurement

starts automatically.

The result is shown in the display in mg/I Silica.

4. A sio,
Vs
Reagent Form of reagent/Quantity Order-No.
KS104 - Silica Reagent 1 Liquid reagent / 65 ml 56L010465
KS105 - Silica Reagent 2 Liquid reagent / 65 ml 56L010565
KP106 - Silica Reagent 3 Powder/10g 56P010610
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prepare Zero
press ZERO

260

D

Q
N
EN
3
3

Sodium hypochlorite (Soda bleaching lye)
with Tablet

0.2 -16 % w/w NaOCl|

Preparation:

1.

Filla 5 ml plastic syringe with the test solution, ensuring
that all air bubbles are expelled. Transfer the 5 ml test
solution slowly into a 100 ml beaker and dilute to the
100 ml mark with chlorine-free water. Mix thoroughly.

Fill a 5 ml plastic syringe with the diluted test solution
(step 1) to the 1 ml mark, ensuring that all air bubbles
are expelled. Transfer the 1 ml test solution slowly into
a 100 ml beaker and dilute to the 100 ml mark with
chlorine-free water. Mix thoroughly.

Performing test procedure:

1.

Fill a clean vial (24 mm @) with 10 ml of the prepared
water sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.

Remove the vial from the sample chamber.

Add one CHLORINE HR (KI) tablet straight from the
foil to the water sample and crush the tablet using a
clean stirring rod.

Add one ACIDIFYING GP tablet straight from the foil
to the same water sample and crush the tablet using a
clean stirring rod.

Close the vial tightly with the cap and swirl several times
until the tablets are dissolved.
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8.
Zero accepted
prepare Test 9.
press TEST
Notes:

Place the vial in the sample chamber making sure that

the X marks are aligned.

Press TEST key.

The result is shown in the display in % w/w as avail-
able chlorine present in the original sample of Sodium

hypochlorite.

1. Please pay attention when handling sodium hypochlorite. The material has a very strong
alkalinity and can cause corrosion. Contact with eyes, skin and clothes etc.has to be
avoided. Refer to the detailed information the producer supplied with the product.

2. The tablets must be added in the correct sequence.

3. This method provides a fast and simple test. The test can be performed on site but the
result will not be as precise as a laboratory method.

4. By strictly following the test procedure, an accuracy of +/- 1 weight % can be achieved.

Reagent Form of reagent/Quantity Order-No.

Set ACIDIFYING GP/ Tablet / per 100 4517721BT
CHLORINE HR (Kl) inclusive stirring rod

CHLORINE HR (KI) Tablet / 100 4513000BT

ACIDIFYING GP Tablet /100 4515480BT
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
2:00

262

Sulfate
with Tablet

5-100 mg/l SO,

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add one SULFATE T tablet straight from the foil to the
water sample and crush the tablet using a clean stirring
rod.

6. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.
Wait for a reaction period of 2 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/l Sulfate.
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Notes:

1. If Sulfate is present a cloudy solution will appear.

Reagent

Form of reagent/Quantity

Order-No.

SULFATE T

Tablet / 100

45154508T
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prepare Zero
press ZERO

Etg;é@
P=cv

Zero accepted
prepare Test
press TEST

Countdown
5:00

264

Sulfate
with Vario Powder Pack

5-100 mg/l SO,

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add the contents of one VARIO Sulpha 4/ F10 Powder
Pack straight from the foil to the water sample.

6. Close the vial tightly with the cap and swirl several times
to mix the contents.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.
Wait for a reaction period of 5 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/I Sulfate.
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Note:

1. If Sulfate ions are present a cloudy solution will appear.

Reagent

Form of reagent/Quantity

Order-No.

VARIO Sulpha 4 /F10

Powder Pack / 100

4532160
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
10:00

266

Sulfide
with Tablet

0.04-0.5mg/l S

1. Fill a clean vial 24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add one SULFIDE No. 1 tablet to the water sample
and crush the tablet using a clean stirring rod and dis-
solve the tablet.

6. Add one SULFIDE No. 2 tablet to the same water
sample and crush the tablet using a clean stirring rod.

7. Close the vial tightly with the cap and swirl several times
until the tablets are dissolved.

8. Place the vial in the sample chamber making sure that
the X marks are aligned.

9. Press TEST key.

Wait for a reaction period of 10 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/I Sulfide.
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Notes:

1. The tablets must be added in the correct sequence.
2. Chlorine and other oxidizing agents which react with DPD do not interfere with the test.

3. To avoid loss of Sulfide collect the sample carefully with a minimum of aeration. It is
essential to test the sample immediately after collection.

4. The sample temperature should be 20°C. A different temperature can lead to higher or

lower results.
5. Conversion:

H,S =mg/I' S x 1.06

6.A S
V HS
Reagent Form of reagent/Quantity Order-No.
SULFIDE No. 1 Tablet / 100 4502930
SULFIDE No. 2 Tablet / 100 4502940
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

Countdown
5:00

268

Sulfite
with Tablet

0.1 -5mg/l SO,

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add one SULFITE LR tablet straight from the foil to
the water sample and crush the tablet using a clean
stirring rod.

6. Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.
Wait for a reaction period of 5 minutes.

After the reaction period is finished the measurement
starts automatically.

The result is shown in the display in mg/I Sulfite.
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Notes:

1. A SO,

V¥ Na,SOo,
Reagent Form of reagent/Quantity Order-No.
SULFITE LR Tablet / 100 4518020BT
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

270

Suspended Solids
0 - 750 mg/l TSS

Sample preparation:

Blend approx. 500 ml of the water sample in a blender at
high speed for 2 minutes.

1. Fill a clean vial (24 mm @) with 10 ml of deionised
water, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber and empty
the vial completely.

5. Stir the blended water sample. Immediately rinse the
vial with the water sample and fill with 10 ml water
sample.

6. Place the vial in the sample chamber making sure that
the X marks are aligned.

7. Press TEST key.

The result is shown in the display in mg/l TSS (Total
Suspended Solids).
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Note:

1. The photometric determination of Suspended Solids is based on a gravimetric method.

In a lab this is usually done by evaporation of the filter residue of a filtrated water sample
in an oven at 103°C — 105°C and weighing of the dried residue.

2. When higher accuracy is required perform a gravimetric determination of a water
sample. The result can be used to calibrate the photometer with the same water sample.

3. The estimated detection limit is 20 mg/L TSS.

4. Collect water samples in clean plastic or glass bottles and analyse the water sample as
soon as possible. It is possible to store the sample at 4°C for 7 days. Before measurement
warm up the sample to the temperature at collection time.

5. Interferences:

e Air bubbles interfere and can be removed by swirling the vial gently.
e Colour interferes if light is absorbed at 660 nm.
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prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

272

Turbidity
0 - 1000 FAU

1. Fill a clean vial (24 mm @) with 10 ml of deionised
water, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber and empty
the vial completely.

5. Stir the water sample. Immediately rinse the vial with
the water sample and fill with 10 ml water sample.

6. Close the vial tightly with the cap and swirl gently several
times.

7. Place the vial in the sample chamber making sure that
the X marks are aligned.

8. Press TEST key.

The result is shown in the display in FAU.
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Note:

1. This test uses an attenuated radiation method for the reading of FAU (Formazin
Attenuation Units). The results can not be used for USEPA reporting purposes, but may
be used for routine measurements. The attenuated radiation method is different from
the Nephelometric method.

2. The estimated detection limit is 20 FAU.

3. Collect water samples in clean plastic or glass bottles and analyse the water sample
as soon as possible. It is possible to store the sample at 4°C for 48 hours. Before
measurement warm up the sample to the temperature at collection time. Temperature
differences between measurement and sample collection can effect the turbidity of the
sample.

4. Colour interferes if light is absorbed at 530 nm. For strong coloured water samples a
filtrated portion of the sample can be used for zeroing instead of the deionised water.

5. Air bubbles interfere and can be removed using an ultrasonic bath.
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Countdown 1
5:00
start:

prepare Zero
press ZERO

274

Triazole
Benzotriazole / Tolyltriazole
with Powder Pack

1-16mg/l/1.1-17.8

Transfer 25 ml of the water sample into the digestion
vial.

Add the contents of one Triazole Reagent Powder
Pack straight from the foil into the water sample
(note 1).

Close the digestion vial tightly with the cap and swirl
until the reagent is dissolved completely.

Insert the UV lamp into the digestion vial (notes 1, 2, 3).
CAUTION: Wear UV safety goggles!

Switch the UV lamp on

Press [] key.
Wait for a reaction period of 5 minutes (notes 10, 11).

After the reaction period is finished proceed as fol-
lows:

Switch the UV lamp off and remove the lamp from the
vial.

Invert several times to mix the contents.

Fill a clean vial (24 mm @) with 10 ml of the deionised
water, close tightly with the cap.

. Place the vial in the sample chamber making sure that

the X marks are aligned.

. Press ZERO key.
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12. Remove the vial from the sample chamber and empty
the vial.

13. Add the digested water sample to the 10 ml mark.

14. Place the vial in the sample chamber making sure that
the X marks are aligned.

Zero accepted
prepare Test 15. Press TEST key.

press TEST

The result is shown in the display in mg/L Benzotriazole
or Tolyltriazole (note 4).

Notes:

1.

UV lamp and Triazole Powder Pack available on request.

2. While the UV lamp is on UV safety goggles must be worn.
3. For handling of the UV lamp see manufacturer's manual.
Do not touch the surface of the UV lamp. Fingerprints will etch the glass.
Wipe the UV lamp with a soft and clean tissue between measurements.
4. The test will not distinguish between benzotriazole and tolyltriazole.
5. The analysis should take place immediately after taking the sample.
6. Strong oxidising or reducting agents in the vial lead to incorrect measurements.
7. To get accurate results the sample temperature must be between 20°C and 25°C.
8. If sample contains nitrite or borax (sodium borate), adjust the pH between 4 and 6
with 1 N sulfuric acid.
9. If the sample contains more than 500 mg/l CaCO, hardness (CaCO,), add 10 drops of
Rochelle Salt Solution.
10. A yellow colour will form if Triazol is present.
11. Low results will occur if photolysis (lamp on) takes place for more than or less than five
minutes.
12. A Benzotriazole
WV Tolyltriazole
Reagent Form of reagent/Quantity Order-No.
VARIO TRIAZOLE Rgt F25 Powder Pack / 100 4532200
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prepare Zero
press ZERO

Countdown
5:00
start: J

276

=

N—=—

@ 24 mm

Urea
with Tablet and Liquid Reagent

0.1-2.5mg/l (NH,),CO / mg/l Urea

N

Fill a clean vial (24 mm &) with 10 ml of the water
sample, close tightly with the cap.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.

Remove the vial from the sample chamber.

In the presence of free Chlorine (HOCI), add one UREA
PRETREAT tablet straight from the foil and crush the
tablet using a clean stirring rod (Note 10).

Close the vial tightly with the cap and swirl several times
to mix the contents.

Add 2 drops of Urea reagent 1 to the water sample
(Note 9).

Close the vial tightly with the cap and swirl several times
to mix the contents.

Add 1 drop of Urea Reagent 2 (Urease) to the same
water sample (Note 9).

. Close the vial tightly with the cap and swirl several times

to mix the contents.

. Press [] key.

Wait for a reaction period of 5 minutes.

After the reaction period is finished proceed as follows:

. Add one AMMONIA No. 1 tablet straight from the

foil to the prepared water sample and mix to dissolve
with a clean stirring rod.
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13. Add one AMMONIA No. 2 tablet straight from the
foil to the same water sample and mix to dissolve with
a clean stirring rod.

14. Close the vial tightly with the cap and swirl several times
until the tablets are dissolved.

15. Place the vial in the sample chamber making sure that
the X marks are aligned.

Zero accepted

prepare Test 16. Press TEST key.
press TEST Wait for a reaction period of 10 minutes.
Countdown

After the reaction period is finished the measurement
10:00 starts automatically.

The result is shown in the display in mg/| Urea.

Notes:

The sample temperature should be between 20°C and 30°C.
Carry out the test at the latest one hour after sample taking.

Concentrations above 2 mg/l Urea can produce results inside the measuring range.
In this case, the water sample should be diluted with Urea free water and remeasured.

4. The tablets must be added in the correct sequence.

The AMMONIA No. 1 tablet will only dissolve completely after the AMMONIA No. 2
tablet has been added.

6. Do not store reagent 1 (Urease) below 10°C; granulation is possible.

Store reagent 2 (Urease) in the refrigerator at a temperature of 4°C to 8°C.

7. Ammonia and chloramines are also measured during urea measurement.

8. Before analysing seawater samples, a measuring spoon of Ammonia Conditioning
Powder must be added to the sample and swirled to dissolve before AMMONIA No. 1
tablet is added.

9. Fill the vial with drops of the same size by holding the bottle vertically and squeeze
slowly.

10. One UREA PRETREAT tablet compensates for the interference of free Chlorine
up to 2 mg/l (two tablets up to 4 mg/l, three tablets up to 6 mg/l).

11.

Reagent Form of reagent/Quantity Order-No.
UREA PRETREAT Tablet / 100 4516110BT
UREA Reagent 1 Liquid reagent / 15 ml 459300
UREA Reagent 2 Liquid reagent/ 10 ml 459400
Set Tablet / per 100 4517611BT
AMMONIA No. 1/ No. 2 inclusive stirring rod

AMMONIA No. 1 Tablet / 100 4512580BT
AMMONIA No. 2 Tablet / 100 4512590BT

AL410_10 03/2017

277



prepare Zero
press ZERO

Countdown
5:00

Zero accepted
press ZERO
press TEST

278

Zinc
with Tablet
0.02 -1 mg/l Zn

Fill a clean vial (24 mm @) with 10 ml of the water
sample.

Add one COPPER / ZINC LR tablet straight from the
foil to the water sample, crush the tablet using a clean
stirring rod.

Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press ZERO key.
Wait for a reaction period of 5 minutes.

After the reaction period is finished the measurement
starts automatically.

Remove the vial from the sample chamber.

Add one EDTA tablet straight from the foil to the
prepared vial and crush the tablet using a clean stirring
rod.

Close the vial tightly with the cap and swirl several times
until the tablet is dissolved.

Place the vial in the sample chamber making sure that
the X marks are aligned.

. Press TEST key.

The result is shown in the display in mg/l Zinc.
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Notes:

1. The tablets must be added in the correct sequence.

2. In the case of high levels of residual chlorine, perform the analysis with a dechlorinated
water sample. To dechlorinate add one DECHLOR tablet to the water sample (point 1).
Crush and mix to dissolve the tablet. Then add the COPPER / ZINC LR tablet (point 2) and
continue with the test procedure as described above.

Reagent Form of reagent/Quantity Order-No.
COPPER/ZINC LR Tablet / 100 4512620BT
EDTA Tablet / 100 4512390BT
DECHLOR Tablet /100 4512350BT
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Zinc
with Liquid reagent and powder
0.1 -2.5mg/l Zn

1. Fill a clean vial (24 mm @) with 10 ml of the water
sample, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

prepare Zero 3

press ZERO Press ZERO key.

4. Remove the vial from the sample chamber.

5. Fill the vial with drops of the same size by holding the
bottle vertically and squeeze slowly:

20 drops KS243 (Zinc Reagent 1)

6. Close the vial tightly with the cap and swirl several times
to mix the contents.

7. Add 1 level spoon of reagent KP244 (Zinc Reagent 2)
(note 1).

8. Close the vial tightly with the cap and swirl several times
to dissolve the powder.

9. Place the vial in the sample chamber making sure that
the X marks are aligned.

Zero accepted
press ZERO 10. Press TEST key.

press TEST ) . . . .
The result is shown in the display in mg/l Zinc.
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Notes:

1. For correct dosage the spoon supplied with the reagents must be used.

2. This test is suitable for determining free soluble Zinc. Zinc bound with strong complexing

agents will not be measured.

3. Cationics such as quaternary ammonium compounds will cause the colour to change

from rose red to purple, depending upon the level of copper present. In this event add

drops of KS89 (cationic suppressor) one at a time, mixing between additions until the

orange/blue colour is obtained.

Reagent Form of reagent/Quantity Order-No.
KS243 - Zinc Reagent 1 Liquid reagent / 65 ml 561024365
KP244 — Zinc Reagent 2 Powder /20 g 56P024420
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1.2 Important notes

1.2.1 Correct use of reagents

The reagents must be added in the correct sequence.

Tablet reagents:
The tablet reagents should be added to the water sample straight from the foil without
touching them with the fingers.

Liquid reagents:

Add drops of the same size to the water sample by holding the bottle vertically and
squeezing slowly.

After use replace the bottle caps securely noting the colour coding.

Note recommendation for storage (e.g. cool and dry).

Powder Packs:

PSRN
@ \/ﬁp\e
% i

Vacu-vials® from CHEMetrics:
Vacu-vials® should be stored in the dark and at room temperature.
For further information see MSDS.

ﬂ
) )
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1.2.2 Cleaning of vials and accessories for analysis

Vials, caps and stirring rods should be cleaned thoroughly after each analysis to prevent
interferences.

Procedure:

Clean vials and accessories after each analysis as soon as possible.

a.

Clean vials and accessories with laboratory detergent

(e.g. Extran® MA 02 (neutral, phosphatic), Extran® MA 03 (alkaline, phosphate-free)
from Merck KGaA).

Rinse thoroughly with tap water.

On demand (see Notes) perform special cleaning as required, e.g.: rinse with diluted
Hydrochloric acid solution.

Rinse thoroughly with deionised water.

1.2.3 Guidelines for photometric measurements

1.

Vials, caps and stirring rods should be cleaned thoroughly after each analysis to prevent
interferences. Even minor reagent residues can cause errors in the test result.

The outside of the vial must be clean and dry before starting the analysis. Clean the
outside of the vials with a towel. Fingerprints or other marks will be removed.

If there is no defined vial for the blank, the zeroing and the test must be carried out with
the same vial as there may be slight differences in optical performance between vials.
The vials must be positioned in the sample chamber for zeroing and test with the A mark
on the vial aligned with the V mark on the instrument.

Correct position of the vial (@ 24 mm):
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5. Always perform zeroing and test with closed vial cap. Only use cap with sealing ring.

6. Bubbles on the inside wall of the vial lead to incorrect measurements. To prevent this,
remove the bubbles by swirling the vial before performing the test.

7. Avoid spillage of water in the sample chamber. If water should leak into the instrument
housing, it can destroy electronic components and cause corrosion.

8. Contamination of the lens in the sample chamber can result in errors. Check at regular
intervals and — if necessary — clean the light entry surfaces of the sample chamber using
a moist cloth or cotton buds.

9. Large temperature differences between the instrument and the environment can lead to
errors — e.g. due to the formation of condensation in the area of the lens or on the
vial.

10. To avoid errors caused by stray light do not use the instrument in bright sunlight.

Correct filling of the vial:

correct wrong

Insertion of the adapter:

adapter 16 mm @

adapter 13 mm @
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1.2.4 Sample dilution techniques

Proceed as follows for accurate dilutions:

Pipette the water sample (see table) into a 100 ml volumetric flask and fill up to 100 ml mark
with deionised water. Swirl to mix the contents.

Water sample Multiplication
[ml] factor

1 100

2 50

5 20

10 10
25 4

50 2

Pipette the required volume of the diluted sample into the vial and proceed as described in
the test methods.

Caution:

1. Dilution decreases accuracy.
2. Do not dilute water samples for measurement of pH-values. This will lead to incorrect
test results. If “Overrange” is displayed use another instrument (e.g. pH-meter).

1.2.5 Correcting for volume additions

If a larger volume of acid or base is used to pre-adjust the pH-value, a volume correction of
the displayed result is necessary.

Example:

For adjusting the pH-value of a 100 ml water sample 5 ml of acid had to be added. The
corresponding displayed result is 10 mg/I.

Total volume =100 ml+ 5 ml=105ml
Correction factor =105 ml/ 100 ml = 1.05
Corrected result =10 mg/l x 1.05 = 10.5 mg/I
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Part 2

Instrument Manual
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2.1 Operation
2.1.1 Set up

Before working with the photometer insert the batteries (delivery contents). See chapter 2.1.2
Saving data — Important Notes, 2.1.3 Replacement of batteries.

Before using the photometer perform the following settings in the Mode-Menu:

e MODE 10:  select language

e MODE 12:  set date and time

e MODE 34: perform ,Delete data”

e MODE 69:  perform “User m. init” to initialise the userpolynomial system

See chapter "Mode Functions".

2.1.2 Saving data - Important Notes

The batteries save data (stored results and photometer setting).

During battery change the data in the AL 410 is saved for 2 minutes. If the change time
exceeds 2 minutes all stored data and settings are lost.

Recommendation: for replacement a screwdriver and new batteries must be available.

2.1.3 Replacement of batteries

See chapter 2.1.2 "Saving data - important notes" before replacing batteries.

1. Switch the instrument off.

2. If necessary remove vial from the sample chamber.

3. Place the instrument upside down on a clean and even surface.

4. Unscrew the four screws (A) of the battery compartment cover (B).
5. Lift off battery compartment cover at the notch (C).

6. Remove old batteries (D).

7

. Place 4 new batteries.
Ensuring the correct polarity!
8. Replace the battery compartment cover.
Check the seal ring (E) of the notch to make sure if is tight-fitting
9. Tighten the screws carefully.

CAUTION
Dispose of used batteries in accordance with all federal, state and local regulations.

288 AL410_10 03/2017



2.1.4 Instrument (explosion drawing):

(A) screws
(B) battery compartment cover
(C) notch
(D) batteries: 4 batteries (AA/LR6)
(E) seal ring
(F) instrument back
(B) battery
compartment
cover
(E) seal ring
(F) instrument back
(A) screws
(C) notch
(D) batteries
CAUTION:

To ensure that the instrument is water proof:
e seal ring (E) must be in position
e battery compartment cover (B) must be fixed with the four screws
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2 Overview of function keys

.2.1 Overview

Switching the photometer on or off

Press shift key to achieve figures key 0-9.
Keep the shift key depressed and press desired figures key.
e.g.: [Shift] + [1][1]

Returning to selection of methods or previous menu

Function key: description in the text if key available
Function key: description in the text if key available

Function key: description in the text if key available

Confirming

Menu of photometer settings and further functions

Moving the cursor up or down

Storing of displayed test result

Performing Zero

Performing Test

Displaying date and time / user countdown

Decimal point
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2.2.2 Displaying time and date:

Press [“clock”] key.
19:30:22 2012-06-15 The display shows:

After 15 seconds the photometer reverts to the previous
@ Q;EQ display automatically

or press [] key or [ESC].
2.2.3 User countdown

With this function the operator is able to define his own countdown.

Press [“clock”] key.
19.30.20 2012-06-15 The display shows time and date:
Press [“clock”] key.
Countdown The display shows:
rgngm 9;5 Either press [] key to accept the last used user count-
: down.
or

press any number key to start entering a new value

; K ;@‘I The entry comprises two digits each.
oo N N, Enter minutes and seconds,
<. e.g. 2 minutes, 0 seconds = [Shift] + [0][2][0][O].

@ Confirm with [_] key.

Countdown The display shows:
02:00

Start countdown with [_]] key.
start:

After countdown has finished the photometer reverts to the
previous display automatically.

2.2.4 Display backlight

- D Press the [Shift] + [F1] key to turn the display backlight on

w or off. The backlight is switched off automatically during
the measurement.
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2.3 Operation mode

Switch the photometer on by pressing the [ON/OFF] key.

selftest ... The photometer performs an electronic self-test.
Bluetooth® The display shows the status of the Bluetooth® connec-
is tion.
switched on

2.3.1 Automatic switch off

The instrument switches off automatically after 20 minutes. This is indicated 30 seconds before
by a beeper. Press any key to avoid the instrument switching off.

As long as the instrument is working (for example countdown or printing) the automatic
switch off is inactive.

2.3.2 Selecting a method

>> Alkalinity-m
35 Alkalinity-p The display shows a selection:
40 Aluminium

There are two possibilities to select the required method:

w ' AN , a) enter method-number directly

M e.g.: [Shift] + [8] [0] to select Bromine

@ @ b) press arrow key [¥] or [A] to select the required method

-

from the displayed list.

@ Confirm with [I] key.

2.3.2.1 Method Information (F1)

Use [F1] key to switch between the compact and the detailed list for method selection.

100 Chlorine Example:
0.02-6 mg/I Cl, Line 1: Method number, Method name
Tablet Line 2: Range
24 mm Line 3: Kind of reagent
DPD No 1 Line 4: Vial
) D e Line 5-7:  Used reagent
tube = reagent vial contained in tube test
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2.3.2.2 Chemical Species Information

Pressing the [F2] key the display shows a list with available chemical species and corresponding
ranges. Changing chemical species see chapter 2.3.7 page 296.

320 Phosphate LR T Line 1: Method number, Method name
0.05-4 mg/I PO, Line 2: Range with chemical species 1
0.02-1.3 mg/I P Line 3: Range with chemical species 2
0.04-3 mg/I P,0, Line 4: Range with chemical species 3

o
{2} —F}—

Chemical Species
Information Method List In':‘,:)er:::gcs)n
Information 4@—> <—E7
\ T |
]
Method
2.3.3 Differentiation
Chlorine
>>  diff Differentiation is possible in some methods (e.g. Chlorine).
free The photometer then requires the type of determination.
total
T K Press arrow key [¥] or [A] to select the required determi-
@ @ nation.

@ Confirm with [] key.

2.3.4 Performing Zero

prepare Zero The display shows:
press ZERO
Prepare a clean vial as described in “Method” and place the
. vial in the sample chamber making sure that the X marks

X y, are aligned.
Press [ZERO] key.
Zero accepted

prepare Test

TEST The display shows:
press
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2.3.5 Performing Tests

When zero calibration is complete, remove the vial from the sample chamber and perform
the tests as described under “Method".

When the results have been displayed:

with some methods you can change between different chemical species
you can store and/or print out the results

perform further analysis with the same zero

select a new method

2.3.6 Ensuring reaction periods (countdown)

To ensure compliance with reaction periods a time delay is incorporated: the countdown.
There are two kinds of countdowns:

Countdown ® Press []] key.
2:00 Prepare water sample, start countdown with [.I] key and
proceed as described in the mode description.
start: | The vial must not be placed in the sample chamber.
R o Press [TEST] key.
Prepare the water sample as described in the method
w description and place the vial in the sample chamber.

The display shows the countdown by pressing the [TEST]

key and the countdown is started automatically. After

Cou;\.tdown the reaction period is finished the measurement starts
59 automatically.

Notes:

1. It is possible to finish the working countdown by pressing the [_]] key. Reading starts
immediately. In this case the operator is responsible for ensuring the necessary reaction
period.

Non-compliance with reaction periods leads to incorrect test results.

2. The time remaining is displayed continuously.

The beeper indicates the last 10 seconds.
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2.3.7 Changing chemical species

For some methods there is a possibility to change the chemical species of the test result.
If the test result is displayed press arrow key [A] or [V].

Example:

320 Phosphate LR T ----- [W]----> 320 Phosphate LRT <---- [¥] ----- 320 Phosphate LR T

0.05-4 mg/l PO, 0.02-1.3 mg/l P 0.04-3 mg/l PO,
< [A] - e [A] >

1.00 mg/l PO, 0.33 mg/I P 0.75 mg/l PO

If the species of a test result is changed the displayed range is adjusted automatically. For
an already stored result it is not possible to change the chemical species. The last displayed
chemical species is kept by the instrument and will be displayed if this method is used the
next time. If there is the possibility to change the chemical species for a method it is described
in the manual. The arrows indicate the possible chemical species and are printed below the
notes of the method:

A PO,

P
v PO,

2.3.8 Storing results

Pl

" ' Press [STORE] key while the test result is displayed.

Code-No.: The display shows:

e \We advise you to enter a numeric code (up to 6 places).

(A Code No. can contain references to the operator or
KD, KD, KD, KD, KD, KD,
~o L PSR SR R4 -’ S_7

the sampling location.)

C ﬁ After entering confirm with [_I] key.

e If a code number is not necessary confirm by pressing
[]] directly. (The assignment for the Code No. is then 0
automatically.)

The entire data set is stored with date, time, Code No.,
method and test result.

Stored! The display shows:

The test result is then shown again.
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Note:

Storage: 900 The display shows the number of free data sets.
free records left

Storage: only 29 If there are less than 30 data sets free the display shows:

free records left

Clear the memory as soon as possible (see “Deleting stored
results”). If memory capacity is used up it is impossible to
save additional test results.

2.3.9 Perform additional measurements

l"-\l To perform additional tests using the same method:
Zero accepted e Press [TEST] key

prepare Test

press TEST The display shows:

< Confirm with [TEST] key
.
"’N ’ e Press [ZERO] key to perform a new zero calibration.

prepare Zero

press ZERO The display shows:

2.3.10 Selecting a new method

@ Press [ESC] key to return to method selection.

;@.' .®| '®| Or enter the required method number directly,

AN N e.g. [Shift] + [1][6][0] for CyA-TEST (Cyanuric acid).

Confirm with [I] key.
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2.3.11 Measure absorbance
Range: —2600 mAbs to +2600 mAbs

Method-No. Title
900 mAbs 430 nm
910 mAbs 530 nm
920 mAbs 560 nm
930 mAbs 580 nm
940 mAbs 610 nm
950 mAbs 660 nm

Select the desired wavelength from the method list or by entering the corresponding method

number directly.

900 mAbs

430 nm The display shows e.g.:

-2600 mAbs - + 2600 mAbs

prepare Zero
press ZERO

Zero accepted
prepare Test
press TEST

500 mAbs

Always carry out zeroing using a filled (e.g. deionised
water) vial.

The display shows:

Carry out measurement of the sample.

The display shows e.g.:

TIP: To ensure complete reaction times the user countdown may be helpful (chapter 2.2.3,

page 292).
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2.4 Bluetooth®

The AL 410 has a Bluetooth® 4.0 interface which enables the wireless transmission of data. Now
it is possible to transmit current readings automatically and manually. Stored results can also
be shared manually. Bluetooth® 4.0 is also known as Bluetooth® Smart or Bluetooth® LE (Low
Energy). Data is transmitted from the photometer as a .csv file. Details on how information is
transmitted from the photometer can be found on www.aqualytic.com. To receive the data,
there are several options on offer from the Tintometer® Group.

The App, AqualX®, is available for mobile devices such as Smartphones and Tablets and
enables the user to manage and graphically chart the received data. Both the data and charts
can then be shared via email. AqualLX® can be downloaded free of charge from the iTunes
Store® for i0S® and from Google Play™ Store for Android™.

A software tool is available for PCs to receive data stored on the photometer. The data
can be exported to an Excel® spreadsheet which enables users to process the information
according to their usual practice. If Excel® is not available, the data can be stored as a .txt
file for processing at a later date. A Bluetooth® dongle is required to receive the data. This is
included in the standard shipment.

Description Part Number
Software, incl. Bluetooth® Dongle 2444480

A detailed description of the Bluetooth® mode functions can be found on the following
pages.

MODE-Function | No. | Description Page
Bluetooth® 18 | Switching the Bluetooth® Modul on/off 308
Auto transfer 19 | Automatic data transfer after measurement 309

Bluetooth® Modul - Specifications:
e Modul: BLET13-A

¢ Bluetooth® 4.0 LE

e FCCID: QOQBT113

e |C: 5123A-BGTBLE113
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2.5 Internet Updates

To connect the instrument to the serial interface of a computer the optional connection
cable with integrated electronic system is required.

It is possible to update new software applications and additional languages via the
internet. Please find detailed information at our homepage in the download-area (as soon
as available).

How to open and close the battery compartment cover see chapter 2.1.3!

Please Note:

To prevent loss of stored test results store or print them out before performing an Update.
If the update procedure is interrupted (eg. interruption of connection, LoBat., etc.) the
instrument isn‘t able to work (no display). The instrument will only work again after
completing the data transfer.

RJ 45 connector
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2.6 Mode Functions
Schema
MODE-Function No. | Description Page
Autotransfer 19 | Automatic data transfer after measurement 309
Bluetooth® 18 | Switching the Bluetooth® Modul on/off 308
Calibration 40 | Special method calibration 319
Clear calibration 46 | Deleting user calibration 326
Clock 12 | Setting date and time 303
Countdown 13 S_witching the countdown on/off to ensure reaction 304
times
Delete data 34 | Deleting all stored results 318
Key beep 11 Swit;hing the acoustic signal on/off to indicate key- | 303
pressing
Langelier 70 | Calculation of Langelier saturation Index 339
(Water Balance)
Language 10 | Selecting language 302
LCD contrast 80 | Setting the display contrast 306
LCD brightness 81 | Setting the display brightness 307
Method list 60 | User method list, adaption 329
M list all on 61 | User method list, switching on all methods 330
M list all off 62 | User method list, switching off all methods 330
oTZ 55 | One Time Zero (OTZ) 328
Print 20 | Printing all stored results 310
Print, code no. 22 | Print only results of a selected Code No. range 312
Print, date 21 | Print only results of a selected time period 311
Print, method 23 | Print only results of one selected method 313
Profi-Mode 50 | Switching the detailed operator instructions on/off 327
Signal beep 14 | Switching the acoustic signal on/off to indicate end 305
of reading
Storage 30 | Displaying all stored results 314
Stor., code 32 | Displaying only results of a selected Code No. range | 316
Stor., date 31 | Displaying only results of a selected time period 315
Stor., method 33 | Displaying only results of one selected method 317
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MODE-Function No. | Description Page

System info 91 | Information about the instrument 341
e.g. current software version

Temperature 71 | Selection of °C or °F for Langelier Mode 70 340
User calibration 45 | Storage of user calibration 325
User concentration 64 | Entering the data necessary to run 331

a user concentration method

User polynoms 65 | Entering the data necessary to run a user polynomial | 333

User methods clear 66 | Delete all data of a user polynomial or 336
of a concentration method

User methods print 67 | Print out all data stored with mode 64 337
(concentration) or mode 65 (polynomial)

User methods init 69 | Initialise the user method system 338
(polynomial and concentration)

The selected settings are kept by the photometer even when switched off. To change
photometer settings a new setting is required.

2.6.1 Instrument basic settings

Selecting a language

| : H : ) Press [MODE], [Shift] + [1][0] keys.
@ Confirm with [] key.

<Language> The display shows:
Deutsch
>> English

Press arrow key [V¥] or [A] to select the required language
from the displayed list.

@ Confirm with [] key.

Francais
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Press [MODE], [Shift] + [1][1] keys.

Confirm with [_]] key.
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<Key-Beep> The display shows:
ON: Shift + 1
OFF: Shift +0

®| o Press [Shift] + [0] keys to switch the key beep off.
@ e Press [Shift] + [1] keys to switch the key beep on.

Confirm with [I] key.

@€ €

Note:

1. In the case of methods with reaction periods, an acoustic signal still sounds during the last
10 seconds of the countdown even if the key beep is switched off.

Setting date and time

@ :® Press [MODE], [Shift] + [1][2] keys.

Confirm with [_]] key.

3¢ ﬁ

<clock> The display shows:
yy-mm-dd hh:mm

The entry comprises two digits each.

yy-mm-dd hh:mm Enter year, month and day,

09-05-14 ——— | eg. 14 May 2009 = [Shift] + [0][9][0][5]1][4]
yy-mm-dd hh:mm  Enter hours and minutes

09-05-14 15:07

e.g.: 3.07 p.m. = [Shift] + [1][5][0][7]

@ Confirm with [_]] key.

Note:
1. While confirming date and time with [_]] key the seconds are adjusted to zero automatically.
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Countdown (Ensuring reaction periods)

Some methods require a reaction period. This reaction period is incorporated in the method
as standard with the countdown function.
It is possible to switch the countdown off for all methods:

g S i S 1 Press [MODE], [hift] + [1][3] keys.
@ Confirm with [_]] key.

<Countdown> The display shows:
actual: switched on

ON: Shift + 1
OFF: Shift +0

:' : ) o Press [Shift] + [0] keys to switch the countdown off.
A 4

:\ h e Press [Shift] + [1] keys to switch the countdown on.

@ Confirm with [] key.

Notes:

1. Itis possible to interrupt the working countdown by pressing the [I] key (application e.g.
serial analysis).
The "user countdown” is also available if the countdown is switched off.

2. If the countdown function is switched off, the operator is responsible for ensuring the
necessary reaction period.
Non-compliance with reaction periods leads to incorrect test results.
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Signal beep

Performing a zero or a measurement takes 8 seconds. The photometer indicates the end of
zeroing or measuring by a short beep.

(®; ®,- Press [MODE], [Shift] + [11/4] keys.
@ Confirm with [] key.

<Signal-Beep> The display shows:
ON: Shift + 1

OFF: Shift +0

:’@‘, e Press [Shift] +[0] keys to switch the signal beep off.
AY ’I
:; : :' e Press [Shift] + [1] keys to switch the signal beep on.

@ Confirm with [] key.

Note:

1. In the case of methods with reaction periods, an acoustic signal still sounds during the
last 10 seconds of the countdown even if the key beep is switched off.

P
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Adjusting display contrast
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<LCD contrast>

i y
+1 -1
Store Test
+10 -10

0 @G GG
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Press [MODE], [Shift] + [8][0] keys.

Confirm with []] key.

The display shows:

e Press arrow key [A] to increase contrast of the LCD
display about one unit.

e Press arrow key [V¥] to decrease contrast of the LCD
display about one unit.

e Press [Store] key to increase contrast of the LCD display
about ten units.

e Press [Test] key to decrease contrast of the LCD display
about ten units.

Confirm with []] key.
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Adjusting display brightness

-~
. N

" '®‘

\ N !

. LN y

, ,

S - Sl -

s
. N

&

<LCD brightness>

i !
+1 -1

Store Test
+10 -10
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Press [MODE] [8] [1] keys.

Confirm with []] key.

The display shows:

Press [A] key to increase brightness of the display about

one unit.

Press [¥] key to decrease brightness of the display about

one unit.

Press [Store] key to increase brightness of the display about

ten units.

Press [Test] key to decrease brightness of the display about

ten units.

The display shows:

The brightness can be selected between 0 and 254 units,

e.g.: 200.

Confirm with []] key.
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Bluetooth®

'®; '.e; Press [MODEJ, [Shift] + [1]8] keys.

.
e’

@ Confirm with []] key.

®
<Bluetooth®> The display shows:

switched on

ON: Shift + 1

OFF: Shift + 0

connected The current status of the Bluetooth® connection (connected /
d disconnected) is displayed.

:’@‘, . Press [Shift] + [O] keys to switch the Bluetooth® con-
. ’,’ nexion off.

:’@‘, . Press [Shift] + [1] keys to switch the Bluetooth® con-
. ’,’ nexion on.

@ Confirm with [_]] key.
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Autotransfer

The auto transfer enables the user to transfer measured results automatically to the App or
PC without storing. A connection to the receiving program is necessary. If this is not given
a message will be displayed on the instruments screen. If necessary an update of the list of
recognized devices in the software on the peripheral devices may be required. See therefor
the instruction of the AqualLX or the data transmission software for the bluetooth® dongle.

_ ® @
. .

1 1

) Il \

Ay ’ Ay

S ~
=~
. .

@

<Autotransfer>

switched off
ON: Shift + 1
OFF: Shift + 0
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Press [MODE], [Shift] + [1][9] keys.

Confirm with [I] key.

The display shows:

. Press [Shift] + [0] keys to switch the Auto transfer
off.

e Press [Shift] + [1] keys to switch the Auto transfer on.

Confirm with [I] key.
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2.6.2 Data transfer of stored results

Data transfer of all results

' : ,'5 : ' Press [MODE], [Shift] + [2][0] keys.

N I
-

@ Confirm with [] key.

<Data Transfer> .
all Data The display shows:

Start:

cancel: ESC
Press [I] key to transfer all stored test results.

Data Transfer
Test No.:

The display shows e.qg.:

After transfering the photometer goes back to mode menu
automatically.

Note:
1. It is possible to cancel the entry by [ESC].
2. All stored data will be transferred.
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Data transfer of results of a selected time period
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<Data Transfer>
sorted: date
from yy-mm-dd

from 2015-03-14
to 2015-03-19

Start: U
cancel: ESC
Note:

Press [MODE], [Shift] + [2][1] keys.

Confirm with []] key.

The display shows:

Enter year, month and day for the first day of the required
period, e.g.: 14 May 2009 = [Shift] + [O][9][O][5][1][4]

Confirm with [_]] key.

The display shows:

Enter year, month and day for the last day of the required
period, e.g.: 19 May 2009 = [Shift] + [0][9][0][5][1][9]

Confirm with [I] key.

The display shows:

Press [J] key and all stored results in the selected date range
are transmitted.

After transfering the photometer goes back to mode menu
automatically.

1. It is possible to cancel the entry by [ESC].
2. If you want to transfer only results of one day enter the same date twice to determine

the period.

AL410_10 03/2017
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Data transfer of results of a selected Code No. range

' : ,'5 : ) Press [MODE], [Shift] + [2][2] keys.

N ’
-

@ Confirm with []] key.

<Data Transfer> The display shows:

sorted: Code-No. ) )

- Enter numeric code number (up to 6 places) for the first
______ required Code No., e.g.: [Shift] + [1].

@ Confirm with [] key.

to______ The display shows:

Enter numeric code number (up to 6 places) for the last
required Code No., e.g.: [Shift] + [1][0].

@ Confirm with [_]] key.

from 000001 The display shows:

to 000010 )
Start: | Press [] key and all stored results in the selected code
cancel: ESC number range are transmitted.

After transfering the photometer goes back to mode menu
automatically.

Note:

1. It is possible to cancel the entry by [ESC].

2. If you want to transfer only results of one code number enter the same code number
twice.

3. If you want to transfer all results without code no. (code no. is 0) enter Zero [0] twice.
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Data transfer of results of one selected method

' @ ®; Press [MODE], [Shift] + [2]13] keys.

.

&

<Data Transfer>

>> Acid demand T
35 Alkalinity-p T
30 Alkalinity-tot T

method
30 Alkalinity-tot T

Start:
cancel: ESC

Note:

Confirm with []] key.

The display shows:

Select the required method from the displayed list or enter
the method-number directly.

Confirm with [I] key.

In case of differentiated methods select the required kind
of determination and confirm with [] key.

The display shows:

Press [] key and all stored results of the selected method
are transmitted.

After transfering the photometer goes back to mode menu
automatically.

1. It is possible to cancel the entry by [ESC].
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2.6.3 Recall / delete stored results

Recall all stored results

u : ,': : Press [MODE], [Shift] + [3][0] keys.

AN 1
-

@ Confirm with [_]] key.

<Storage> The display shows:
display all data
The stored data sets are displayed in chronological order,

starting with the latest stored test result. Press [_]] key and
all stored results are displayed.

Start: | cancel: ESC
Transf., single: F3
Transf., all: F2

e Press [F3] key to transfer the displayed result.

e Press [F2] key to transfer all results.

e End with [ESC].

e Press arrow key [V¥] to display the following test result.
e Press arrow key [A] to display the previous test result.

N
. .
=N
. .

no data If there are no test results in memory the display shows:
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Recall results of a selected time period

3D, LD
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<Storage>
sorted: date
from yy-mm-dd

from 2015-05-14
to 2015-05-19
Start:

Transf., all: F2

Note:

cancel:
Transf., single: F3

~a

ESC

Press [MODE], [Shift] + [3][1] keys.

Confirm with [] key.

The display shows:

Enter year, month and day for the first day of the required
period, e.g.: 14 May 2015 = [Shift] + [1][5][0][5][1][4]

Confirm with [] key.

The display shows:

Enter year, month and day for the last day of the required
period, e.g.: 19 May 2015 = [Shift] +[1][5][0][5][1][9]

Confirm with [_]] key.

The display shows:

Press [l] key and all stored results in the selected date
range are displayed.

e Press [F3] key to transfer the displayed result.
e Press [F2] key to transfer all selected results.

e End with [ESC].

1. It is possible to cancel the entry by [ESC].
2. If you want to recall only results of one day enter the same date twice to determine the

time period.
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Recall results of a selected Code No. range

:’®‘. ;’®‘. Press [MODE], [Shift] + [3][2] keys.
\s ” \s ”

@ Confirm with [] key.

<Storage> The display shows:
sorted: Code-No.
from

Enter numeric code number (up to 6 places) for the first
required Code No., e.g.: [Shift] + [1].

@ Confirm with [] key.

to______ The display shows:
Enter numeric code number (up to 6 places) for the last
required Code No., e.g.: [Shift] + [1][0].

@ Confirm with []] key.

from 000001 The display shows:

to 000010

e Press [|] key and all stored results in the selected Code

Start l: ESC
art: .| cance No. range are displayed.

Transf., single: F3
Transf., all: F2 e Press [F3] key to transfer the displayed result.

e Press [F2] key to transfer all selected results.

e End with [ESC].

Note:

1. It is possible to cancel the entry by [ESC].

2. If you want to recall only results of one code number enter the same code number
twice.

3. If you want to recall all results without code no. (code no. is 0) enter Zero [0] twice.
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Recall results of one selected method
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<Storage>

>> Acid demand T
30 Alkalinity-tot T
40 Aluminium T

<Storage>
method
30 Alkalinity-tot T

Start: | cancel: ESC

Transf., single: F3
Transf., all: F2
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Press [MODE], [Shift] + [3][3] keys.

Confirm with [] key.

The display shows:

Select the required method from the displayed list or enter
the method number directly.

Confirm with [] key.

In case of differentiated methods select the required kind
of determination and confirm with []] key.

The display shows:

e Press [] key and all stored results of the selected
method are displayed.

e Press [F3] key to transfer the displayed result.
e Press [F2] key to transfer all selected results.

e End with [ESC].
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Delete stored results
‘\\ ,’ ‘\\ ,’

<Delete data>
Delete all data?
YES: Shift+1
NO: Shift + 0

_ @
, .
E \
H 1
. !
\h_d
_ @
, N
g \
1
' /
J 4
\h_d

<Delete data>

Delete data J
Do not delete: ESC

Note:

Press [MODE], [Shift] + [3][4] keys.

Confirm with [] key.

The display shows:

e Press[Shift] + [0] keys to retain the data sets in memory.

e After pressing keys [Shift] + [1] the following acknowl-
edgment is displayed:

Press [] key to delete.
ATTENTION:

All stored test results are deleted

or cancel without deleting data by pressing [ESC] key.

1. All stored test results are deleted.
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2.6.4 Calibration

Calcium Hardness Method 191 -
Calibration of a method blank

-~
. N
1’@‘ 1'@‘
o) L
AY AY
oo’ oL’
-~
. N

<Calibration>

1: M191 Ca-hardness 2
2: M191 reset O cali.

3: M170 Fluoride L

. N
H 1
\ U
\~_ﬂl

<Calibration>

M191 Ca-hardness 2T
prepare Zero

press ZERO

Zero accepted
countdown

2:00
Start: J
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Press [MODE], [Shift] + [4] [0] keys.

Confirm with [_]] key.

The display shows:

Press [Shift] + [1] keys.

The display shows:

1. Fill aclean vial (24 mm @) with exactly 10 ml of deion-
ised water, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the X marks are aligned.

3. Press ZERO key.
4. Remove the vial from the sample chamber.

5. Pipette 100 ml of water free of calcium to an appropriate
beaker (note 2, 3).

6. Add 10 CALCIO H No. 1 tablets straight from the foil
to the 100 ml of water, crush the tablets using a clean
stirring rod and dissolve the tablets completely.

7. Add 10 CALCIO H No. 2 tablets straight from the
foil to the same water, crush the tablets using a clean
stirring rod and dissolve the tablets completely.

8. Press [] key.

Wait for a reaction period of 2 minutes.
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After the reaction period is finished proceed as
follows:

9. Rinse the vial (24 mm @) with the coloured sample from
the beaker and fill with 10 ml of the sample.

prepare Test

press TEST 10. Press TEST key.
stored The batch related method blank is saved.
‘ / Press [] key,
to go back to mode menu.
Notes:

1. If a new batch of CALCIO tablets is used a calibration of the method blank has to be
performed to optimise the results.

2. Deionised or tap water

3. If no water free of Calcium is available these ions can be masked by using EDTA.
Preparation: Add 50 mg (a spatula-tipful) EDTA to 100 ml water and dissolve.

4. To achieve the most accurate method blank it is important to adhere exactly to the
sample volume of 100 ml.

Calcium Hardness Method 191 -
Reset method blank to factory calibration

iy J ' ,' Press [MODE], [Shift] + [4] [0] keys.
@ Confirm with []] key.

<Calibration> The display shows:
1: M191 Ca-hardness 2

2: M191 reset O cali.
3: M170 Fluoride L

:\ ) Press [Shift] + [2] keys.
Seo ”

<Calibration>

M191 Ca-hardness 2T The display shows:
Reset ?

YES: Shift + 1

NO: Shift + 0
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Fluoride Method 170
(®) O,

<Calibration>

1: M191 Ca-hardness 2
2: M191 reset O cali.

3: M170 Fluoride L

-~
RN
D
H 1
\
Y U
\~ 4’

<Calibration>

M170 Fluoride L

ZERO: deionised water
press ZERO

AL410_10 03/2017

Press [Shift] + [0] keys to keep the method blank.

Press [Shift] + [1] keys to erase the method blank and set
the value back to factory calibration.

The instrument goes back to mode menu automatically.

Press [MODE], [Shift] + [4] [O] keys.

Confirm with [I] key.

The display shows:

Press [Shift] + [3] keys.

The display shows:

1. Fillaclean vial (24 mm @) with exactly 10 ml of deionised
water, close tightly with the cap.

2. Place the vial in the sample chamber making sure that
the marks ¥ are aligned.

3. Press ZERO key.

4. Remove the vial from the sample chamber.

5. Add exactly 2 ml SPADNS reagent solution to the
water sample. Caution: Vial is filled up to the top!

6. Close the vial tightly with the cap and swirl gently
several times to mix the contents.
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Zero accepted
T1: 0 mg/I F
press TEST

T1 accepted
T2: 1 mg/I F
press TEST

Calibration
accepted

Error, absorbance
T2>T1

Notes:

12.

Place the vial in the sample chamber making sure that
the X marks are aligned.

Press TEST key.

Remove the vial from the sample chamber, empty the vial,
rinse vial and cap several times and then fill the vial with
exactly 10 ml Fluoride standard (Concentration 1 mg/l F).

. Add exactly 2 ml SPADNS reagent solution to the

Fluoride standard.
Caution: Vial is filled up to the top!

. Place the vial in the sample chamber making sure that the

X marks are aligned.

Press TEST key.

The display shows:

Confirm with [] key.

Back to method selection with ESC key.

Select Fluoride method with keys [Shift] + [1][7][0] and []].

If an error message appears please repeat adjustment.

1. The same batch of SPADNS reagent solution must be used for adjustment and test.

The adjustment process needs to be performed for each new batch of SPADNS reagent
solution (see Standard methods 20th, 1998, APHA, AWWA, WEF 4500 F D., S. 4-82).
2. As the test result is highly dependent on exact sample and reagent volumes, the sample
and reagent volumes should always be metered by using a 10 ml resp. 2 ml volumetric

pipette (class A).
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User Calibration

If a test method is user calibrated the method name is displayed inverse.

Procedure:

e Prepare a standard of known concentration and use this standard instead of the sample
according to the test procedure.

e |tis recommend to use well known standards which are formulated according to DIN EN,
ASTM or other international norms or to use certified standards which are commercially
available.

o After measuring this standard solution it is possible to change the displayed results to the

required value.
¢ |f a method uses a mathematic equation for the calculation of the result, it is only
possible to calibrate the basic tests since all the other tests use the same polynomial.

e The same applies for some test procedures which use a polynomial from another test
procedure.

Return to factory calibration:

If the user calibration is deleted the factory calibration is automatically activated.

Remarks:
The method “Fluoride” cannot be calibrated with mode 45 since the test requires a

calibration related to the batch of the liquid reagent (SPADNS) (mode 40, chapter "Fluoride
Method 170").

Table

No. Method Recommended range for user calibration
20 Acid demand 1-3 mmol/l

35 Alkalinity-p 100-300 mg/l CaCO,

30 Alkalinity-total 50-150 mg/l CaCO,

31 Alkalinity-total HR T 50-300 mg/l CaCO,

40 Aluminium T 0.1-0.2 mg/l Al

50 Aluminium PP 0.1-0.2 mg/I Al

60 Ammonia T 0.3-0.5mg/I N

62 Ammonia PP 0.3-0.5mg/IN

65 Ammonia LR TT 1 mg/I N

66 Ammonia HR TT 20 mg/I N

85 Boron 1 mg/l B

80 Bromine T Calibration with basic test 100 Chlorine free
81 Bromine PP Calibration with basic test 110 Chlorine free
90 Chloride 10-20 mg/I CI

92 Chloride L 10-15 mg/l CI

100 Chlorine T 0.5-1.5mg/l Cl

103 Chlorine HR T 0.5-6 mg/I Cl

101 Chlorine L Calibration with basic test 100 Chlorine free
110 Chlorine PP 0.5-1 mg/l Cl,

111 Chlorine HR PP 4-5 mg/I Cl,

105 Chlorine (KI) HR 70-150 mg/I Cl

120 Chlorine dioxide T Calibration with basic test 100 Chlorine free
122 Chlorine dioxide PP Calibration with basic test 110 Chlorine free
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No.

125
130
131
132
204
150
151
153
157
160
165
167
170
210
213
214
190
191
200
201
205
206
207
215
220
222
223
224
225
226
227
240
242
243
245
250
251
252
254
257
260
265
270
272
280
281
300

324

Method

Chromium

COD LR

COD MR

COD HR

Colour

Copper T

Copper L

Copper PP
Cyanide
CyA-TEST

DEHA T

DEHA PP

Fluoride

HO,T

H,0, LR L

H,O, HR L
Hardness, Calcium
Hardness, Calcium
Hardness, total T
Hardness, total HR T
Hydrazine P
Hydrazine L
Hydrazine C
lodine

Iron T

Iron PP

Iron (TPTZ) PP

Iron (Fe in Mo) PP
Iron LR L
IronlR2L

Iron HR L
Manganese T
Manganese PP
Manganese HR PP
Manganese L
Molybdate T
Molybdate LR PP
Molybdate HR PP
Molybdate HR L
Nickel T

Nitrate LR

Nitrate TT

Nitrite T

Nitrite LR PP
Nitrogen, total LR
Nitrogen, total HR
Ozone (DPD)

Recommended range for user calibration

1 mg/l Cr

100 mg/l O,

500 mg/l O,

5 g/l 0, = 5000 mg/lO,

operating range

0.5-1.5mg/l Cu

2-3 mg/l Cu

0.5-1.5mg/l Cu

0.1-0.3 mg/I CN

30-60 mg/l CyA

200-400 pg/l DEHA

200 pg/l DEHA

Calibration with 0 and 1 mg/l F through Mode 40
Calibration with basic test100 Chlorine free
20-30 mg/I H,0,

200-300 mg/I H,0,

100-200 mg/l CaCO,

100-200 mg/l CaCO,

15-25 mg/l CaCO,

Calibration with basic test 200 Hardness, total
0.2-0.4mg/INH,

0.2-0.4 mg/I N,H,

0.2-0.4 mg/INH,

Calibration with basic test 100 Chlorine free
0.3-0.7 mg/l Fe

0.1-2 mg/l Fe

0.3-0.7 mg/l Fe

0.5-1.5 mg/l Fe

0.5-1.5 mg/l Fe

1-15 mg/l Fe

6-8 mg/l Fe

1-2 mg/l Mn

0.1-0.4 mg/l Mn

4-6 mg/l Mn

2-3 mg/l Mn

5-15 mg/l Mo

1.5-2.5 mg/l Mo

10-30 mg/I Mo

50-70 mg/l Mo

6-8 mg/I Ni

0.5-0.7 mg/I N

10 mg/IN

0.2-0.3 mg/I N

0.1-0.2 mg/IN

10 mg/IN

50-100 mg/I N

Calibration with basic test 100 Chlorine free
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No. Method

290 Oxygen, active

292 Oxygen, dissolved
329  pH-Value LR

330 pH-Value T

331 pH-Value L

332 pH-Value HR

70 PHMB

320 Phosphate LR T

321 Phosphate HR T

323 Phosphate, ortho PP
324 Phosphate, ortho TT
327 Phosphate 1, ortho C
328 Phosphate 2, ortho C
325 Phosphate, total TT
326 Phosphate, hydr. TT
334 Phosphate LR L

335 Phosphate HR L

316 Phosphonate

338  Polyacrylate L

340 Potassium

350 Silica

351 Silica LR PP

352 Silica HR PP

353 Silica L

212 Sodium hypochlorite
360  Sulfate PP

355 Sulfate T

365  Sulfide

370  Sulfite

384 Suspended Solids
386  Turbidity

388 Triazole PP

390 Urea

400 Zinc

405 Zinc

Store user calibration

100 Chlorine T

Recommended range for user calibration
Calibration with basic test 100 Chlorine free

possible against meter for dissolved oxygen
6.0-6.6

7.6-8.0

7.6-8.0

8.6-9.0

15-30 mg/l

1-3 mg/l PO,
30-50 mg/l PO,
0.1-2 mg/I PO,

3 mg/l PO,
20-30 mg/l PO,
1-3 mg/l PO,
0.3-6 mg/I P
0.3-0.6 mg/L P
5-7 mg/L PO,
30-50 mg/L PO,
1-2mg/l PO,
15-20 mg/I Polyacrylic Acid 2100 sodium salt
3 mg/l K
0.5-1.5mg/l SO,
1 mg/I SiO,

50 mg/l SiO,

4-6 mg/l SiO,

8 %

50 mg/I SO,

50 mg/l SO,
0.2-0.4 mg/I S
3-4 mg/l SO,
operating range
operating range
6 mg/ Benzotriazole
1-2 mg/l CH,N,O
0.2-0.4 mg/L Zn
1-1.5mg/L Zn

0.02-6 mg/l CI2
0.90 mg/I free CI2

) LD, D
¢ Y

L S

1 1

\ Il .

\ P

S - ~
=~
¢ .

&
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Perform the required method as described in the manual
using a standard of known concentration instead of the
water sample.

If the test result is displayed press [MODE], [Shift] + [4] [5]
keys and confirm with []] key.
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<user calibration>
100 Chlorine T
0.02-6 mg/l CI2
0.90 mg/l free Cl2
up: 1, down: |
save: |

Pl

S

Jus Factor
saved

100
0.02-6 mg/l CI2
1.00 mg/I free ClI2

Delete user calibration

The display shows:

Pressing the arrow key [A] once increases the displayed
result.

Pressing the arrow key [¥] once decreases the displayed
result.

Press keys till the displayed result corresponds to the value
of the standard.

Confirm with []] key to store the new calibration factor.
Cancel user calibration by pressing [ESC] key.

The display shows:

Now the method name is displayed inverse and the test result
is calculated with the new calibration factor.

This chapter only applies for methods which can be user calibrated.

100
0.02-6 mg/I CI2

prepare ZERO
press ZERO

. N
1 1
\ ,'\
. \
\h dl s
-~
. N

)

<user calibration>
100

0.02-6 mg/I CI2
clear user
calibration?

YES: Shift + 1
NO: Shift + 0

Select the required method.

Instead of zeroing the instrument press [MODE], [Shift] +
[4][6] keys and confirm with [] key.

The display shows:

Press [Shift] + [1] keys to delete user calibration.

Press [Shift] + [0] keys to keep the valid user calibration.

The instrument goes back to Zero-query automatically.
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2.6.5 Lab function

Reduced operator guidance => "“Profi-Mode”

This function may be used for routine analyses with many samples of one method.
The following information is always stored in the methods:

a) Method
b) Range
c) Date and time

d) Differentiation of results
e) Detailed operator instruction
f)  Compliance with reaction periods

If the Profi-Mode is active, the photometer provides only a minimum of operator instructions.
The criteria specified above in d, e, f are no longer included.

('®:| ('®;| Press [MODE], [Shift] + [5][0] keys in succession.
AY v \~~_‘l

@ Confirm with []] key.

<Profi-Mode> The display shows:
actual: switched off

ON: Shift + 1
OFF: Shift + 0

:\ ) e Press [Shift] + [0] keys to switch the Profi-Mode off.
:'@‘, . Press [Shift] + [1] keys to switch the Profi-Mode on.
\s ”

switched off

or

The display shows:

switched on

i
.

@ Confirm with [] key.

Note:

Storage of test results is possible. When results are stored the display also shows
“Profi-Mode".

The selected settings are kept by the photometer even whein it is switched off. To change
photometer setting a new setting is required.
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One Time Zero (0OTZ2)

OneTimeZero is available for all methods where Zero is performed in a 24 mm @ round vial
with sample water (see chapter 1.1 Table of Methods).

OneTimeZero can be used for different tests providing the tests are performed with the same
sample water and under the same test conditions. When changing the method, it is not
necessary to perform a new Zero. The test can be carried out straight away.

When the instrument is first being used for an OTZ compatible method and OneTimeZero is
activated, the instrument will request a new Zero with “prepare OT-Zero”. Perform Zero as
described in the method. This Zero will be stored and used for all methods with OTZ function
until the instrument is switched off.

If necessary, a new Zero can be performed by pressing [Zero] key at any time.

Switching the “OTZ-Function” on and off:

| = ' 8 ) Press [MODE], [Shift] + [5][5] keys.
@ Confirm with [_]] key.

<OneTimeZero> The display shows:
actual: switched off

ON: Shift + 1

OFF: Shift + 0

(®Il e Press [Shift] + [0] keys to switch the OTZ off.
J 4

(®Il o Press [Shift] + [1] keys to switch the OTZ on.
\‘~- .

switched off The display shows:
or

switched on

=N

@ Confirm with [] key.

The instrument goes back to mode menu automatically.

Note:
The specified accuracy is valid for all test results when Zero is performed for each test
(OneTimeZero function is switched off).
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2.6.6 User operations

User method list

After switching on the instrument a scroll list of all available methods is automatically
shown in the display. To shorten this list according to the requirements of the user it is
possible to create a user defined scroll list.

The program structure requires that this list must have at least one active (switched on)
method. For this reason it is necessary to activate first all required methods and then to
switch off the automatically activated one if this method is not required.

User-method list, adaptation

o L, <O
. .
o O
1 1
‘ II '
. \
e’ e’
=~
. .

-y

<Method list>
selected: ¢
toggle: F2
save:
cancel: ESC

<Method list>

>>  eAlkalinity-tot
40¢Aluminium
50eAmmonium

>>  eAlkalinity-tot

®

>>  Alkalinity-tot

®

>>  eAlkalinity-tot

=~
@

Recommendation:

Press [MODE], [Shift] + [6][0] keys.

Confirm with [_]] key.

The display shows:

Start with [] key.

The complete method list is displayed.

Methods with a point [¢] behind the method number will be
displayed in the method selection list. Methods without a
point will not be displayed in the method selection list.

Press key [A] or [¥] to select the required method from the
displayed list.

Switch with [F2] key between “active” [¢]and “inactive” [].

Select next method, activate or inactivate it and continue.

Confirm with []] key.

Cancel without storing by pressing [ESC] key.

If only a few methods are required it is recommended to perform Mode 62 first, followed
by Mode 60.

All user Polynomials (1-25) and Concentrations (1-10) are displayed in the method list, although
they are not programmed by the user. Non-programmed user methods can’t be activated!

AL410_10 03/2017 329



User method list, switch all methods on

This mode function activates all methods. After switching on the instrument a scroll list of
all available methods is automatically shown in the display.

' @; Press [MODEJ, [Shift] + [6][1] keys.

\

@ Confirm with []] key.

<Milist all on>

switch on all The display shows:
methods

YES: Shift +1

NO : Shift + 0

> "®‘| *  Press[Shift] +[1] keys to display all methods in the method
. ' selection list.
(®‘| e Press [Shift] + [0] keys to keep the valid method selection
R list.

The instrument goes back to mode menu automatically.

User method list, switch all methods off

The program structure requires that the method list must have at least one active (switched
on) method. For this reason the instrument activates one method automatically.

' @:' (®Il Press [MODE], [Shift] + [6][2] keys.

* .

~—

@ Confirm with [_]] key.

<Mlist all off>
switch off all The display shows:
methods
YES Shift + 1
Shift + 0

u @ e Press [Shift] + [1] keys to display only one method in the

method selection list.

list.

"’ ,'@‘I e Press [Shift] + [0] keys to keep the valid method selection
|\ ll
The instrument goes back to mode menu automatically.
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User Concentration Methods

It is possible to enter and store up to 10 User Concentration Methods.

Therefor you need 2 to 14 standards of known concentration and one blank (deionised water
or reagent blank value). The Standards should be measured with increasing concentrations
and from the brightest to the darkest colouration.

The measuring range for ,,Underrange” and , Overrange” is defined with —2600 mAbs* and
+2600 mAbs*. After selection of a method the concentration of the lowest and highest used
standard is displayed as measuring range. The operation range should be within this range

to achieve best results.

*1000 mAbs = 1 Abs = 1 E (displayed)

Entering a User Concentration:

) L6, KO
. .
B W
1 1
' II ‘ l
. .
AP Saoe
=~
. .

< User concentr.>

Press [MODE], [Shift] + [6][4] keys.

Confirm with [] key.

Entry Procedure:

The display shows:

choose no.:

(850-859)

’ ,<:> <:> Enter a method number in the range from 850 to 859,
X ) N ) ' ; e.g.: [Shift] + [8][5][0]

Overwrite conc. meth.?

Confirm with []] key.

Note:
if the entered number has already been used to save a

YES: 1, NO:0 concentration the display shows the query:
e Press [Shift] + [0] or [ESC] keys to go back to method no.
wavelength: query.
; :gg :m g ggg :$ e Press [Shift] + [1] keys to start entry mode.
=B 28 (410 T Enter the required wavelength, e.g.: [Shift] + [2] for
<> 560 nm.
\ 1
\~_¢I
choose unit: Press [A] or [¥] keys to select the required unit.
>>
mg/I
g/l
mmol/I
mAbs
g/l
E
A
%
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Confirm with [] key.
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choose resolution
1:1

2:0.1

3:0.01

4: 0.001

< User concentr.>
prepare Zero
press ZERO

N

< User concentr.>
Zero accepted
S1: +

J | ESC | F1

Pl

&

< User concentr.>
S1: 0.05 mg/l
prepare

press TEST

Pl

S1: 0.05 mg/l
mAbs: 12

S1 accepted
S2: +
J | ESC | F1

LD, K2H LD,
k l@‘ :
4 4
AN Mo
=~
3 .

&

332

\ ! \ 1 !

Press the appropriate numerical key to select the required
resolution, e.g.: [Shift] + [3] for 0.01.

Note:
Please enter the required resolution according to the instru-
ment pre-sets:

range max. resolutions
0.000 ...9.999 0.001
10.00...99.99 0.01
100.0... 999.9 0.1
1000 ...9999 1

Measurement procedure with standards of
known concentration:

The display shows:
Prepare Zero and press [Zero] key.

Note:
Use deionised water or reagent blank value.

The display shows:

Enter the concentration of the first standard;
e.g.: [Shift] + [0][.][0][5]

e One step back with [ESC].
e Press [F1] key to reset numerical input.

Confirm with [] key.

The display shows:

Prepare the first standard and press [Test] key.

The display shows the input value and the measured absorp-
tion value. Confirm with []] key.

Enter the concentration of the second standard;
e.g.: [Shift] + [0][.][1]

e One step back with [ESC].
e Press [F1] key to reset numerical input.

Confirm with [] key.
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S2: 0.10 mg/l
prepare
press TEST

$2: 0.10 mg/I
mAbs: 150 |

S2 accepted
S3: +
J | ESC | F1 | Store

=~
3

stored!

TIP:

Prepare the second standard and press [Test] key.

The display shows the input value and the measured absorp-

tion value. Confirm with [_]] key.

Note:

e Perform as described above to measure further stan-
dards.

e The minimum of measured standards is 2.

e The maximum of measured standards is 14 (51 to S14).

If all required standards or the maximum value of 14 stand-
ards are measured press [Store] key.

The display shows:

The instrument goes back to the mode menu automati-
cally.

Now the concentration is stored in the instrument and can
be recalled by entering its method number or selecting it
from the displayed method list.

Save all your concentration data in a written form because in case of power outage
(e.g. changing the battery) all concentration data will be lost and must be entered again.

You might want to use Mode 67 to transfer all concentration data to a PC.

User Polynomials

It is possible to enter and store up to 25 User Polynomials.

The program allows the user to apply a Polynomial up to the 5th degree:

y =A + Bx + O + Dx3 + Ex* + Fx®

If only a Polynomial of a lower degree is necessary the other coefficients are specified as
zero (0), e.g.: for the 2nd degree is D, E, F = 0.

The values of the coefficients A, B, C, D, E, F must be entered in an academic notation with
maximal 6 decimal places, e.g.: 121,35673 = 1,213567E+02

Entering a User Polynomial:

=~
. .
'l®‘ l'@‘
s
. .
AP Saoe
=~
. .

@

<User polynoms>
choose no.:
(800-824)

\ 'y h !
\N /I \N /I \N /,
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Press [MODE], [Shift] + [6][5] keys.

Confirm with [] key.

The display shows:

Enter a method number in the range from 800 to 824,
e.g.: [Shift] + [8][0][0]
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N
. .

Overwrite polynom?
YES: 1, NO: 0

wavelength:

1: 530 nm 4:430 nm
2: 560 nm 5: 580 nm
3: 610 nm 6: 660 nm

< User polynoms>
y = A+Bx+Cx?+Dx3+

Ex*+Fx®
A: +

o‘-~t
1 1 1
'\ ! ' A
D ~a NS
-~
, N

&

A: 1.32 E+

D
1
\\ ,

&

NS ”
-~
. N
B: +
-~
. .

measurement range
Min mAbs: +
Max mAbs: +

4

33

Confirm with [] key.

Note:
if the entered number has already been used to save a
polynomial the display shows the query:

e Press [Shift] + [0] or [ESC] keys to go back to method no.
query.
e Press [Shift] + [1] keys to start entry mode.

Enter the required wavelength, e.g.: [2] for 560 nm.

e Press [A] or [¥] key to change between plus and minus
sign

e Enter data of the coefficient A including decimal point,
e.g.: [Shift] + [1][.][3][2]

e Press [F1] key to reset numerical input.

Confirm with [_]] key.

e Press [A] or [¥] key to change between plus and minus
sign

e Enter the exponent of the coefficient A, e.g.: [Shift] + [3]

Confirm with [] key.

Successively the instrument queries the data for the other
coefficients (B, C, D, E and F).

Note:
If zero [0] is entered for the value of the coefficient, the
input of the exponent is omitted automatically.

Confirm every input with []] key.

Enter measurement ranges from — 2600 to +2600 mAbs.

e Press [A] or [¥] key to change between plus and minus
sign.

e Enter the values in Absorbance (mAbs) for the upper limit
(Max) and the lower limit (Min).

Confirm every input with [I] key.
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TIP:

Press [A] or [¥] keys to select the required unit.

Confirm with [] key.

Press the appropriate numerical key to select the required
resolution, e.g.: [Shift] + [3] for 0.01.

Note:
Please enter the required resolution according to the
instrument pre-sets:

range max. resolutions
0.000 ...9.999 0.001
10.00 ...99.99 0.01
100.0... 999.9 0.1
1000 ...9999 1
The display shows:

The instrument goes back to the mode menu automati-
cally.

Now the polynomial is stored in the instrument and can be
recalled by entering its method number or selecting it from
the displayed method list.

Save all your polynomial data in a written form because in case of power outage
(e.g. changing the battery) all polynomial data will be lost and must be entered again.
You might want to use Mode 67 to transfer all polynomial data to a PC.
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Delete User Methods (Polynomial or Concentration)

In principle a valid user method can be overwritten.
An existing user method (Polynomial or Concentration) can be totally deleted as well and is
removed out of the method selection list:

N
. .
'®‘ '®
1 1
|y I| )
Ay P Ay
S ~
N
. .

@

<User m. clear>
choose no.:

(800-824), (850-859)

\ I 'y 'y !
\~_/, \~_¢, \~_/I
-~
. N

M800

delete?

YES: Shift + 1
NO: Shift + 0

-~
RN
O
H 1
)
Y U
\~ al

-

-~
, N
D,
H 1
\ U
$~_ f’
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Press [MODE], [Shift] + [6][6] keys.

Confirm with [] key.

The display shows:

Enter the number of the User Method you want to delete
(in the range from 800 to 824 or 850 to 859),
e.g.: [Shift] + [8][0][0]

Confirm with []] key.

The query is displayed:

e Press [Shift] + [1] keys to delete the selected
User Method.

e Press [Shift] + [0] keys to keep the valid User Method.

The instrument goes back to mode menu automatically.
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Print Data of User Methods (Polynomials & Concentration)

With this Mode function all data (e.g. wavelength, unit ...) of stored user polynomials and
concentration methods can be transferred to a PC. To receive the data, it is recommended
that the computer software provided by Lovibond should be used. The software can be
downloaded from www.lovibond.com/support. To transmit the data, a connection to a
Bluetooth Dongle is required (Software, incl. Bluetooth® Dongle: P/N 2444480).

i G o Z 1 Press [MODEJ, [shift] + [6][7] keys.
@ Confirm with []] key.

LB 7T (pIE The display shows:

Start:

< / Press []] key to print out the data (e.g. wavelength, unit, ...)
of all stored User Methods.

M800

M803 The display shows e.g.:

After data transfer the photometer goes back to mode
menu automatically.
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Initialise User Method System (Polynomials & Concentration)

Power loss will cause incoherent data. The user method system must be initialised with this
mode function to set it to a predefined state.

ATTENTION:
All stored user methods (polynomial & concentration) are deleted with initialisation.

@ @ Press [MODE], [Shift] + [6][9] keys.

Confirm with [] key.

@

<User m. init> The display shows:
Start:

Confirm with [] key.

.
AY
1
7
.

Initialising? The query is displayed:
YES: Shift + 1
NO: Shift + 0

e Press [Shift] + [1] keys to start initialisation.

PEES e Press [Shift] +[0] keys to to cancel without initialisa-

tion.

The instrument goes back to mode menu automatically.
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2.6.7 Langelier Saturation Index (Water Balance)

For calculation the following tests are required:

e pH-value

e Temperature

e Calcium hardness

¢ Total Alkalinity

e TDS (Total Dissolved Solids)

Run each test separately and note the results.
Calculate the Langelier Saturation Index as described:

Calculation of Langelier Saturation Index

With Mode 71 (see below) it is possible to select between
@ degree Celsius or degree Fahrenheit.
4 g

'C; =71 Press [MODE], [shift] + [7](0] keys.
s~_" s~_”
@ Confirm with [_]] key.

<Langelier>
temperature °C:
3°C <=T<=53°C

The display shows:

Enter the temperature value (T) in the range between 3 and
< ) 53°C and confirm with [_]] key. If °F was selected, enter the
temperature value in the range between 37 and 128°F.

calcium hardness
50<=CH<=1000
+

The display shows:

v
L
ro
|

3 . Enter the value for Calcium hardness (CH) in the range
between 50 and 1000 mg/l CaCO, and confirm with []] key.

tot. alkalinity

5<~TA<=800 The display shows:
+_
Raab N Enter the value for Total Alkalinity (TA) in the range between

5 and 800 mg/l CaCO, and confirm with []] key.

total dissol. solids
0<=TDS<=6000
+

The display shows:

=~

< P Enter the value for TDS (Total Dissolved Solids) in the range
between 0 and 6000 mg/l and confirm with []] key.

&
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pH value
0<=pH<=12
+

N

<Langelier>
Langelier
saturation index

0.00
Esc

Examples:

CH<=1000 mg/l CaCO3!

CH>=50 mg/l CaCO3!

=~

S

The display shows:

Enter the pH-value in the range between 0 and 12 and
confirm with [I] key.

The display shows the Langelier Saturation Index.

Press [] key to start new calculation.

Return to mode menu by pressing [ESC] key.

Operating error:

Values out of defined range:

The entered value is too high.
The entered value is too low.

Confirm display message with [] key and enter a value in
the defined range.

Selection of temperature unit

Entering the temperature value is possible in degree Celsius or degree Fahrenheit.
Therefore the following preselection is (once) required.

Pl
. .
B O h
1 1
(n:==, | ) ' :
\ \
N4 Sene’
Pl
. .

)

<temperature>
shift + 1: °C
shift + 2: °F

_ @
. .
E 3
1
' /
N ,
S -
_ ®
. N
E 3
]
' /
N ,
S -

340

Press [MODE], [Shift] + [7][1] keys.

Confirm with [] key.

The display shows:

Press [Shift] + [1] keys to select degree Celsius.

Press [Shift] + [2] keys to select degree Fahrenheit.

The instrument goes back to mode menu automatically.
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2.6.8 Photometer-Information

) S

@

<System-Info>
Software:
V201.001.1.001.002
Serial number:
151234

more: |, cancel: Esc

<System-Info>
Number of Tests:
139

free records left
999

cancel: Esc

AL410_10 03/2017

Press [MODE], [Shift] + [9][1] keys.

Confirm with [I] key.

This method informs you about the current software version,
serial number, about the number of performed tests and
free memory capacity.

Press arrow key [¥] to display the number of performed
tests and free memory capacity.

Finish with [ESC] key.
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Part 3

Enclosure
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3.1 Unpacking

Carefully inspect all items to ensure that every part of the list below is present and no visible
damage has occurred during shipment. If there is any damage or something is missing, please
contact your local distributor immediately.

3.2 Delivery contents

Standard contents for AL 410:

1 Photometer in plastic case

4 batteries (Type AA/LR 6)

1 Instruction manual

1 Guarantee declaration

1 Certificate of compliance

Adapter for 16 mm @ vials

Adapter for 13 mm @ vials

Round vials with cap, height 48 mm, @ 24 mm
Round vials with cap, height 90 mm, @ 16 mm
Cleaning brush

ocooodooodoo g

Stirring rod, plastic
Reagent sets, IRIM module and connection cable with integrated electronic system are not

part of the standard scope of delivery. Please see the General Catalogue for details of available
reagent sets.

344 AL410_10 03/2017



3.3 Technical data

Display

Serial Interface

Light source

Wavelength accuracy
Photometric accuracy*

Photometric resolution

Measuring range of absorbance

Protection

Operation

Power supply

Auto off

Dimensions

Weight (unit)

Working condition

Language options

Storage capacity

Graphic Display with backlight

Bluetooth® 4.0 for data transfer
RJ45 connector for internet updates (see chapter 2.5)

light-emitting diode — photosensor — pair arrangement
in a transparent measurement chamber

Wavelength ranges:

AT =530nmIF AA =5nm

A2 =560nmIF AA =5nm

A3=610nmIF AA =6nm

M=430nmIF AA =5nm

A5=580nmIF AA =5nm

M =660nmIF AA =5nm

IF = Interference filter

+1nm

2% FS (T = 20°C-25°C)

0.005 A

-2600 - 2600 mAbs

conforming to IP 68 (1 h, 0.1 m)

Acid and solvent resistant touch-sensitive keyboard with
integral beeper as acoustic indicator.

4 batteries (Type AA/LR 6);

lifetime: approx. 26 hours continuous use or 3500 tests
When the Bluetooth® module is activated, the battery life
will decrease by approximately 10%.

20 minutes after last function,
30 seconds acoustical signal before switch off

approx. 210 x 95 x 45 mm (unit)
approx. 395 x 295 x 106 mm (case)

approx. 450 g

5—-40°C at max. 30—-90% relative humidity
(without condensation)

English, German, French, Spanish, Italian, Portuguese,
Polish; further languages via Internet Update

500 data sets

* measured with standard solutions

Subject to technical modification!
To ensure maximum accuracy of test results, always use the reagent systems
supplied by the instrument manufacturer.
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3.4 Abbreviations

Abbreviation Definition
°C degree Celsius (Centigrade)
°F degree Fahrenheit  °F=(°C x 1.8) + 32
°dH degree German Hardness
°fH degree French hardness
°eH degree English Hardness
°aH degree American Hardness
Abs Absorption unit (£ Extinction E)
1000 mAbs =1 Abs £ 1A 2 1E
ug/l (= ppb) Microgram per litre
ma/l (= ppm) Milligram per litre
g/l (= ppth) gram per litre
Ki Potassium iodide
Ksas Acid demand to pH 4.3 — this method is similar to Total Alkalinity but
converted into the unit “mmol/l”,
as the German DIN 38409 demand.
DS Total Dissolved Solids
LR Low Range
MR Medium Range
HR High Range
@ Reagents from Chemetrics®
L Liquid reagent
P Powder (reagent)
PP Powder Pack
T Tablet
T Tube Test
DEHA N,N-Diethylhydroxylamine
DPD Diethyl-p-phenylendiamine
DTNB Ellmans reagent
PAN 1-(2-Pyridylazo)-2-napthol
PDMAB Paradimethylaminobenzaldehyde
PPST 3-(2-Pyridyl)-5,6-bis(4-phenylsulfonic acid)1,2,4-triazine
TPTZ 2,4,6-Tri-(2-Pyridyl)-1,3,5-triazine
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3.5 Troubleshooting
3.5.1 Operating messages in the display / error display

Display Possible Causes Elimination
Overrange reading is exceeding the range if possible dilute sample or use
other measuring range
water sample is too cloudy filtrate water sample
too much light on the photo cell | seal on the cap?
Repeat measurement with seal
on the cap of the vial.
Underrange result is under the detection limit | indicate result with lower x mg/I
x = low end of measuring range;
if necessary use other analytical
method
Storagesystem mains power fails or is not insert or change battery.
error connected Delete data with Mode 34
use Mode 34

Battery warning

capacity of the battery is too low;

[ ] warning signal every 3 minutes | change the batteries
| ) warning signal every 12 seconds

warning signal, the instrument change the batteries
— e d

switches itself off

Jus Overrange
E4

Jus Underrange
E4

The user calibration is out of the
accepted range

Please check the standard,
reaction time and other possible
faults.

Repeat the user calibration.

Overrange The concentration of the standard | Perform the test with a standard

E1 is too high/too low, so that during | of higher/lower concentration
user calibration the limit of the

Underrange range was exceeded

E1

E40 user If the display shows Overrange/ Perform the test with a standard

calibration Underrange for a test result a of higher/lower concentration

not possible user calibration is not possible

Zero not Light absorption is too great or Refer to chapter 2.3.4

accepted too low Performing Zero.

Clean sample chamber.
Repeat zeroing.
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Display Possible Causes Elimination

Test procedure correct?
If not — repeat test

The calculation of a value

272 ; oo
(e.g. combined Chlorine) is

Example 1

0,60 mg/l free Cl
27? comb Cl
0,59 mg/l total Cl

Example 2 Example 2:
The reading for free Chlorine
Underrange is under the detection limit.
77 comb Cl The instrument is not able

1,59 mg/l total Cl

Example 3

0,60 mg/l free Cl
”? comb Cl
Overrange

not possible

Example 1:

The readings for free and total
Chlorine are different, but
considering the tolerances of
each reading they are the same.
For this reason the combined
Chlorine is most likely zero.

to calculate the combined
Chlorine. In this case the
combined Chlorine is most likely
the same as the total Chlorine.

Example 3:

The reading for total Chlorine
is exceeding the range.

The instrument is not able

to calculate the combined
Chlorine. The test should be
repeated with a diluted sample.

Error absorbance
e.g.. 12>T1

Fluoride calibration was not

correct

Repeat calibration
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3.5.2 General

Finding

Possible Causes

Elimination

Test result deviates from
the expected.

Chemical species not as
required.

Press arrow keys to select the
required chemical species.

No differentiation:

e.g. for the Chlorine test
there is no selection
between differentiated,
free or total.

Profi-Mode is switched on.

Switch Profi-Mode off with
Mode 50.

The pre-programmed
countdown is not
displayed.

Countdown is not activated
and/or the Profi-Mode is
activated.

Switch the countdown on
with Mode 13 and/or switch
the Profi-Mode off with
Mode 50.

It seems that a method
is not available.

Method is not activated in
the user method list.

Activate the required method
in the user method list with
Mode 60.
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3.6 Declaration of CE-Conformity

Konformitéatserklarung mit gefordertem Inhalt gemaR EN ISO/IEC 17050-1
Supplier's declaration of conformity in accordance with EN ISO/IEC 17050-1

EU-Konformititserklarung / EU-Declaration of Conformity

Dokument-Nr. / Monat.Jahr:
Document No. / Month.Year:

4 / 9.2015

Fir das nachfolgend bezeichnete Erzeugnis / For the following mentioned product

Bezeichnung / Name,

MD 610 PM 630 AL410, 214025, 214070, 4214025
Modellnummer / Model No.

wird hiermit erklért, dass es den grundlegenden Anforderungen entspricht, die in den festgelegt sind: / itis
hereby declared that it complies with the essential requirements which are determined in the following harmonisation rules:

RICHTLINIE 1999/5/EG DES EUROPAISCHEN PARLAMENTS UND DES RATES vom 9. Mérz 1999 iiber Funkanlagen und
Telekommunikationsendeinrichtungen und die gegenseitige Anerkennung ihrer Konformitat

DIRECTIVE 1999/5/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 9 March 1999 on radio equipment and
telecommunications terminal equipment and the mutual recognition of their conformity

Angabe der einschlagigen harmonisierten Normen, die zugrunde gelegt wurden, oder Angabe der i fir die die at erklart wird: / of
relevant harmonised standards and specifications on which the conformity is based:
Ausgabedatum, 5 .
Fundstelle / Reference 8 - / Titel / Title
Edition

Harmosisierte Normen / Harmonised Standards

ETSI EN 301 489-1 V1.9.2 (2011-09), Electromagnetic compatibility and Radio
ETSI EN 301 489-1V1.9.2 2011-09 spectrum Matters (ERM); ElectroMagnetic Compatibility (EMC) standard for
radio equipment and services; Part 1: Common technical requirements

ETSI EN 301 489-17 V2.2.1 (2012-09), Electromagnetic compatibility and Radio
spectrum Matters (ERM); ElectroMagnetic Compatibility (EMC) standard for
radio equipment; Part 17: Specific conditions for Broadband Data
Transmission Systems

ETSI EN 301 489-17 V2.2.1 2012-09

Radiated Spurious Emissions, Electromagnetic Compatibility and Radio
Spectrum Matters (ERM); Wideband Transmission Systems; Data transmission
ETSIEN 300328 V1.8.1 2012-06 equipment operating in the 2.4 GHz ISM band and using spread spectrum
modulation techniques; Part 2: Harmonized EN covering essential
requirements under article 3.2 of the R&TTE Directive
Sicherheitsbestimmungen fiir elektrische Mess-, Steuer-, Regel- und

DIN EN 61010-1 2011-07 Laborgerite - Teil 1: Allgemeine Anforderungen (IEC 61010-1:2010 + Cor.
:2011)

Weitere technische (2.B. nicht im EU-Amtsblatt ) / Further applied technical specifications (e.g. not published in the Official Journal

of the EU)

Elektrische Mess-, Steuer-, Regel- und Laborgeréte - EMV-Anforderungen - Teil

DIN EN 61326-1 201307 14, Aligemeine Anforderungen (IEC 61326-1:2012)

2006+A11:2009+
Bluetooth Modul: EN 60950-1 A1:2010+A12:20
11

Einrichtungen der Informationstechnik - Sicherheit - Teil 1: Allgemeine
Anforderungen

Electromagnetic compatibility and Radio spectrum Matters (ERM); Wideband
transmission systems; Data transmission equipment operating in the 2,4 GHz
ISM band and using wide band modulation techniques; Harmonized EN
covering essential requirements under article 3.2 of the R&TTE Directive

Bluetooth Modul: EN 300 328 V1.7.1

Diese Erklarung wird verantwortlich fiir den Hersteller oder seinem Bevollméchtigten / This declaration is made for and on behalf of the manufacturer or his representatives

|Name: |Tint0meter GmbH I
|Ans-:hrift / Address: |Sch|eefstr. 8-12, 44287 Dortmund, Germany |
abgegeben durch / declared by
|Name, Vorname / First name: IDr. Grabert, Elmar I
|Funktion / Function: |Technische Leitung / Director Technology |
Bevollmachtigte Person im Sinne des Anhangs Il Nr. 1. A. Nr. 2, 2006/42/EG fiir die der i Unterlagen / Authorized person for
compilation of technical documents on behalf of Annex Il No. 1. A. No. 2, 2006/42/EC:
|Name: |Corinna Meier |
[anschrift/ address: [c/o Tintometer GmbH, Schleefstr. 8-12, 44287 Dortmund |
Dortmund 15.09.2015 Z />/ }é‘
AP « i
Ort, Datum / Place and date of issue Rechtsgiiltige Unterschrift / Authorized signature

Diese Erklarung bescheinigt die Ubereinstimmung mit den so genannten Harmonisierungsrechtsvorschriften, beinhaltet jedoch keine Zusicherung von Eigenschaften. / This
declaration certifies the conformity to the specified directives but contains no assurance of properties.

Zusatzangaben / Additional details:

o

Doc fle: MD 610 PM 630 AL410 Dokir.
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3.7 Copyright and Trademark Notice

The Bluetooth® word mark is a registered trademark owned by Bluetooth SIG, Inc. and any
use by The Tintometer® Group is under license.

i0S® is a registered trademark of Cisco, Inc. and licensed to Apple, Inc.

iTunes Store® is a trademark of Apple, Inc., registered in the U.S. and other countries.
Android™ and Google Play™ are trademark of Google, Inc.

Excel® is a trademark of Microsoft Corp., registered in the U.S. and other countries.
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