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[bookmark: _Toc440883145]Section 1: Introduction
The AquaSafe® WSL25 Premium is a fully portable field laboratory for the detection of microbiological and physico-chemical water quality parameters.  
The lab is housed in a waterproof wheeled carry case with telescopic handle and comprises the following: 
· Integrated single chamber digital incubator complete with all accessories and consumables for carrying out 300 tests for Faecal and Total Coliforms.
· Photometer kit complete with all accessories and consumables for 300 tests of Ammonia, Free & Total Chlorine, Nitrate and Nitrite.
· Pocket meter for pH
· Pocket meter for EC
· Arsenic Economy Test kit with consumables for 300 tests
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Section 2: Kit Contents 
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Main Case Components
	Item
	Qty
	Description

	1
	1
	Sterilisable Work Surface

	2
	1
	AquaSafe® Single Incubator

	3
	1
	PetriLok® Cassette with cap and 25 Aluminium Petri Dishes

	4
	1
	Accessories Box

	5
	1
	HydroTest® HT1000 Bag 

	6
	1
	HydroLite® and Buffers Bag

	7
	1
	Silicone Grease

	8
	1
	Calibration Pack

	9
	1
	5 Metre Sampling Cable with Carabiner

	10
	1
	IEC Mains Cable - UK

	11
	1
	12V 4A Lead Acid Charger/Power Supply



Tray Components
	Item
	Qty
	Description

	a
	1
	Sterilise Absorbent Pads (100 Pack)

	b
	1
	Dilution Tube

	c
	4
	Sample Collection Bottles with Dechlorination Tablets

	d
	1
	5ml sterile syringe

	e
	1
	30ml Dropper Bottle for Methanol

	f
	1
	Membrane Filtration Unit including waste beaker, sample beaker, measuring funnel, sintered glass disk & 1 silicone gasket

	g
	1
	Sterile Membrane Filters  (100 Pack)

	h
	1
	Forceps

	i
	1
	Vacuum Tube

	j
	1
	Eyeglass

	k
	1
	Vacuum Pump

	l
	2
	Sterilised Water for Membrane Lauryl Sulfate Broth Preparation

	m
	1
	Pad Dispenser



Accessories Box Components
	Qty
	Description

	1
	Multipurpose Screwdriver

	1
	Digital Thermometer

	1
	UK to EU Adapter

	6
	Membrane Lauryl Sulfate Broth Sachet

	1
	Nitrate Test Tube

	1
	Test Tube Brush

	1
	Vehicle Charging Cable





HT1000 Bag Components
	Qty
	Description

	1
	HydroTest® HT1000 Digital Photometer

	3
	Photometer 24mm Sample Vials

	3
	Crushing Rod

	1
	Lint-Free Wipes (10 Pack)



HydroLite® and Buffers Bag Components
	Qty
	Description

	1
	HydroLite® HL101 pH Meter

	1
	HydroLite® HL102 EC Meter

	1
	EC 1413µS Calibration Solution

	1
	pH 4.01 Buffer Solution 

	1
	pH 7.00 Buffer Solution



Separate Box
	Qty
	Description

	3
	Ammonia Reagents (100 Pack)

	3
	Chlorine Free/Total Reagents (100 Pack)

	3
	Nitrite Reagents (100 Pack)

	3
	Nitrate Reagents (100 Pack)

	1
	[bookmark: _GoBack]Arsenic Economy Test Kit (300 Tests)

	4
	Sterilised Water for Membrane Lauryl Sulfate Broth Preparation 

	2
	Sterile Membrane Filters (100 Pack)

	2
	Sterile Absorbent Pads (100 Pack)

	1
	Cotton Drawstring Backpack
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[bookmark: _Toc1381706]1.0 Introduction
The AquaSafe® Single Incubator is a portable incubator for the incubation of microbiological samples prepared using the membrane filtration method.  The incubator is primarily designed to be used with the supplied 54mm x 3.5mm aluminium petri dishes which are suitable for 47mm membrane filter pads, but the incubator can also be used with 55mm pre-prepared plastic petri-dishes. 
The incubator is supplied with 25 Petri dishes as standard but has the capacity for more due to the Petri-Lok® system.
The incubator has the option to run 37°C, 44°C and user defined temperature profiles for periods of 1 – 24 hours.  
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2.0 Incubator set-up
The incubator is integrated into the waterproof carry case with a docking station which incorporates the rechargeable battery pack and power supply for the unit. An external charger is also supplied which is connected to the port on the rear of the case.  
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Charger Connection
On/Off Switch



The power pack is comprised of a 12V 15.6Ah Sealed Non-Spillable Lead acid battery. The battery pack must be electrically isolated during transport on-board aircraft. To facilitate this, a switch has been incorporated in the carry case which isolates the power supply. 
Please note when transporting via aircraft the switch must be in the off position (depressed) and secured such that it cannot become depressed during transit (covering the recessed plate with rigid card should achieve this).

[bookmark: _Toc1381708]2.1 Docking Station
The Incubator is mounted on a docking station built into the carry case, which incorporates the rechargeable battery pack and allows the incubator to be run from the batteries during transportation.  It is also possible to use the incubator on a bench independent of the dock if desired, as long as it is connected to a 240 V AC outlet via the cables provided. 
To remove the incubator from the docking station, lift the incubator vertically upwards, ensuring not twist or tilt the incubator as this could result in damage to the connectors. To place the incubator back onto the docking station, centre the incubator left to right on the docking station with the front edge against the foam, then push down into position. 


[bookmark: _Toc1381709]2.2 Battery Removal
It may be desired to remove the batteries or replace them at the end of their life.  To replace or remove the batteries first ensure the switch on the rear of the carry case is in the off position then remove the screw on the left side of the docking station. 
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Next lift up the hinged panel from left to right which will reveal the two batteries.  To remove the batteries lift each battery out carefully and disconnect the wires from the battery terminals. Replacement is the reversal of removal. Ensure that the brown wires go to the red terminals and that the blue wires go to the black terminals.  Failures or damage arising due to incorrect connection of the wires will invalidate the warranty.  It is also advised that batteries are only removed if absolutely necessary. 
[bookmark: _Toc1381710]2.3 Battery Charging
It is recommended to charge the battery fully prior to use. To do this remove the power supply unit from the kit and connect it to the charging connection on the rear of the carry case, screwing firmly into position. Plug the other end into a 90 - 240V AC outlet, then switch on the unit via the on/off switch on the rear of the case.
The indicator on the charger will illuminate red, orange or green. The states indicate battery condition as follows: 
Red: discharged.
Orange: Partially charged.
Green: Fully charged. 
To charge the battery from a discharged state takes approximately 4-6 hours. 
If desired the incubator can be used whilst the battery is being charged however the battery will charge at a lower rate. 
Note: The battery charger comes complete with an IEC C19 to UK mains lead. Replacement leads must be of the same type with a sealed plug and maximum cable length of 2 metres, and must carry the CE mark. 

[bookmark: _Toc1381711]2.4 Vehicle Power
The incubator is also supplied with a vehicle cigarette lighter cable. This cable can either be plugged into the socked on the rear of the carry case or into the incubator on the right side of the unit. Then plug the cigarette lighter plug into the cigarette lighter socket in the vehicle.  12V or 24V vehicle systems may be used.  Note that the internal battery will not charge while connected to the vehicle. It is advised that the vehicle’s engine should be running for the majority of the period of time that the incubator is used to prevent discharge of the vehicle battery. Alternatively an auxiliary battery may be used (cable available separately).
Note: The vehicle cigarette lighter charging lead is a specialist product and as such only a genuine Trace2o® replacement should be used.  Replacements are available from any Trace2o® approved representative. 
No attempt should be made to charge or power the equipment other than via the approved Trace2o® equipment. 

[bookmark: _Toc1381712]2.5 Fuse 
The docking station contains a fuse to protect the incubator in the unlikely event of a short circuit or thermal runaway.  In the event of fuse failure the fuse may be replaced, provided the cause of the fault is identified and rectified.  
To replace the fuse, locate the fuse holder in the battery compartment as illustrated below:
[image: C:\Users\Ed.Agar\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_20161104_124415.jpg]Fuse Holder

Unscrew the fuse holder and remove the fuse. Replace with the same type (only as specified in section 5.1) and screw the fuse holder back together. 
[bookmark: _Toc1381713]
3.0 Operating instructions
3.1 Incubator controlsLCD Display

[image: ]Petri-Lok® cassette
The incubator has a power connection socket on the right hand side of the unit and three switches on the top which control all functions of the incubator. 
The incubator can be run from a power supply in the range 12 – 24 Volts. 
All information is displayed to the user via the LCD display on the top of the unit. 







12V DC Power socket

Switches






[image: ]Petri-Lok® Cassette. 
The Petri-Lok® cassette consists of a rack and a spring loaded top to hold the petri-dishes in place. To remove the cassette twist the cassette to the left and lift out.  The top of the cassette is removed by pushing down on the top whilst holding the rack, twisting to the left and then removing the top. To re-fit align the arrow with either of the two slots in the top of the rack, push down and twist lock into place. 












[bookmark: _Toc1381715]3.2 Getting started
Instructions for membrane filtration are covered in another section of the kit manual.
The user should familiarise themselves fully with the set-up, control and calibration of the incubator prior to carrying out tests for the first time. 
If the incubator is connected to the docking station, turn on using the switch on the rear of the carry case. If connected directly to the power supply turn on the power at the AC mains outlet. 
The incubator screen will turn on.  
The incubator may be in one of three operating modes on power up: 
		1:  New run
		2:   Partial incubation cycle (Idle)
		3:  Partial incubation cycle (Run)
If the incubator is in mode 1 or 2 the screen shown in Fig 1.0 (see page 8) will be displayed. If the incubator is in mode 3 the incubator will return to the last know state and auto start the incubation cycle from where it was before the power was removed. Mode 3 is primarily intended for unattended power failure conditions. 
If Fig 1.0 is displayed and the incubator was in mode 2 then the previous incubation cycle can be restarted from where it was left by pressing restart. This will be discussed later. 
The screen will be displayed for 60 seconds before defaulting to the restart condition. 
Pressing the right hand switch will reset the incubator ready to set-up and start a new incubation cycle and the screen will change to the one shown in Fig 1.1 (see page 8). 
Pressing the left hand button will step through the screens as illustrated in the cyclic sequence shown in Figures 1.1 to 1.8. 
Each screen and options will now be discussed in further detail. 

[bookmark: _Toc1381716]3.3 Menu Options
The incubator is a menu driven system. In section 3.3.1 the menu sequences will be outlined. In section 3.3.2 onwards, the detailed instructions for each screen will be described for the chamber. Once the incubator is in run mode, changes cannot be made to the settings of the chamber. To make changed to the settings or the sequence, the user will need to exit the run mode. This is to prevent accidental changes to an incubation cycle which may cause the test to fail.

[bookmark: _Toc1381717]3.3.1 Menu sequence
Once the user has selected Restart or NewRun, pressing the left switch will step through the following sequence.  

Select Option
Restart		        New Run


20.9°C			24:00
OFF	         MEM	10.5v
20.9°C			24:00
->37°	         MEM	10.5v
20.9°C			24:00
->44°	         MEM	10.5v
20.9°C			24:00
U->##°          MEM	10.5v
20.9°C			24:00
U->##°         <ADJ	10.5v
20.9°C			24:00
Cal	         <ADJ  	10.5v
20.9°C			24:00
New 	       <SEL	10.5v
20.9°C			24:00
Tim	       <ADJ	10.5v
Fig 1.0
Fig 1.1
Fig 1.2
Fig 1.3
Fig 1.4
Fig 1.5
Fig 1.6
Fig 1.7
Fig 1.8

















[bookmark: _Toc1381718]3.3.2 Start Screen (Figure 1.1)
Time Remaining
Current Temperature

20.9°C			24:00
OFF	         MEM	10.5v



Incubator Status
Battery Voltage

Mode


This screen shows the current status of the incubator. 
In the state shown the incubator is in idle mode and not running. 



[bookmark: _Toc1381719]3.3.3 37°C Program (Fig 1.2)
20.9°C	                          24:00
->37°	         MEM	10.5v



This mode is the pre-programmed default 37°C incubation cycle. In this mode the incubator will run an 18 hour incubation cycle at 37 °C. The timer can be altered to any setting between 0 and 24 hours.  Adjusting the incubation time is described in section 3.3.7.
Pressing and holding the middle switch for 5 seconds will start the incubation cycle and the display will change to the following:  
*20.9°C	                            24:00
->37°	         RUN!	10.5v



The asterisk preceding the temperature will switch on and off indicating the status of the heater. 
To stop or pause the incubation cycle press and hold the middle switch again for 5 seconds. The display will return to the one shown in Fig 1.2. 
Once the chamber has reached the pre-set temperature the timer will start to countdown. If for any reason the temperature should drop, such as power failure, the timer will auto pause until the temperature is back to the pre-set temperature.  It should also be noted that if there is a power failure the timer will reset back to the nearest hour. So a reset at 17:35 would result in a reset to 17:00.
The timer displayed is a countdown timer so it will display the time left not the elapsed time. When the timer reaches 00:00 a buzzer will sound intermittently and the display will display done A where A is the chamber.




[bookmark: _Toc1381720]3.3.4 44°C Program (Fig1.3)
20.9°C	                          24:00
->44°	         MEM	10.5v



This mode is the pre-programmed default 44°C incubation cycle. In this mode the incubator will run a 24 hour incubation cycle at 44°C.  The timer can be altered to any setting between 0 and 24 hours.  Adjusting the incubation time is described in section 3.3.7.
Pressing and holding the middle switch for 5 seconds will start the incubation cycle and the screen will change to the following:  
*20.9°C	                          24:00
->44°	         RUN!         10.5v



The asterisk preceding the temperature will switch on and off indicating the status of the heater. 
To stop or pause the incubation cycle press and hold the middle switch again for 5 seconds. The display will return to the one shown in Fig 1.2.



[bookmark: _Toc1381721]3.3.5 User defined Program (Fig 1.4)
20.9°C		             24:00
U->##°        MEM	10.5v



This mode will run an incubation cycle at the user defined temperature for 24 hours. Adjusting the user defined temperature is described in section 3.3.8. The timer can be altered to any setting between 0 and 24 hours.  Adjusting the incubation time is described in section 3.3.7.
Pressing and holding the middle switch for 5 seconds will start the incubation cycle and the screen will change to the following:  
*20.9°C		           24:00
U->##°            RUN!          10.5v



The asterisk preceding the temperature will switch on and off indicating the status of the heater. 
To stop or pause the incubation cycle press and hold the middle switch again for 5 seconds. The display will return to the one shown in Fig 1.2.

[bookmark: _Toc1381722]3.3.6 Resetting the timer (Fig 1.5)
20.9°C		             24:00
New 	       <SEL	10.5v



In this mode pressing the middle switch will display the following screen which will flash rapidly to warn the user this will reset the timer and the elapsed time data will be lost: 
15:45                             TIMER A
RST 	 



The time remaining is displayed in the top left corner.  This can be reset to the programmed default cycle time by pressing the middle switch. After the switch press it will jump to the screen shown in Fig 1.1.  Should this mode be entered by mistake do not press the middle button. Turn off the incubator and then turn back on which will exit this mode and return to the menu without resetting the timer. 


[bookmark: _Toc1381723]3.3.7 Incubation cycle time setting (Fig 1.6)
20.9°C		             24:00
Tim	       <ADJ	10.5v



In this mode the default cycle time can be changed from 24 hours to anywhere between 0 and 24 hours. 
Before adjusting the cycle time, reset the timer as described in section 3.3.6.
To adjust the time press the middle switch. The screen will change to:
18:00		          TIMER A
  - 	        Save       	   +



Pressing the left switch will decrease the time and pressing the right switch will increase the time. When the desired time has been set press and hold the middle switch to save the settings. The display will return to the one shown in Fig 1.1.

[bookmark: _Toc1381724]3.3.8 User defined temperature setting (Fig1.7)
20.9°C		             24:00
U->##°          <ADJ	10.5V



In this mode the user defined incubation temperature can be adjusted to a temperature between 20°C and 50°C. 
To adjust the temperature press the middle switch. The screen will change to:
##.#°C	        User Temp                
·           Save              +



Use the left switch to decrease the temperature and the right switch to increase the temperature. When the desired temperature is set press and hold the middle switch to save the settings. The display will return to the one shown in Fig 1.1.


[bookmark: _Toc1381725][image: ]3.3.9 Calibration (Fig 1.8)
Fig 3.1
20.9°C		             24:00
Cal	         <ADJ  	10.5V


 
In this mode the incubator is calibrated.  
To calibrate the unit the following equipment is required: 
· Digital thermometer with 100mm x 4mm stainless steel probe (Included)
· Trace2o® Incubator calibration pack (Included)
· Petri-Lok® Petri-dish cassette
· 10 Aluminium Petri dishes
Assemble the cassette as follows (Fig 3.1): 
· Place 10 empty Petri dishes into the bottom of the cassette
· Then place the calibration pack into the cassette
· Fit the spring loaded top and insert the thermometer through the hole in the top. The thermometer will protrude by approximately 30mm when fully inserted
Fit the cassette into the incubator chamber. 
Set the incubator to the desired mode of operation (37/44/User) and start the incubation cycle. Wait at least 1 hour. 			
Compare the displayed temperature on the incubator screen to that shown on the thermometer. If there is a difference > 0.2°C the calibration should be adjusted as follows: 
Exit the run mode and step through the screens until the calibration screen is displayed. Press the middle switch to enter calibration mode. The following screen will be displayed: 
##.#°C                        Calibrate
·           Save               +



Adjust the temperature up or down using the left and right switches until it matches the temperature displayed on the thermometer.  Press the middle switch to save the settings.  
Step through the screens until the mode previously used for calibration is displayed and start the incubation cycle again. 
Allow the incubator time to adjust the temperature which could take up to 30 mins and check the calibration again.  If the original temperature was significantly different to the thermometer then the calibration steps may need to be repeated two or three times. 
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4.0 Care and Maintenance
[bookmark: _Toc1381727]4.1 General
The AquaSafe® incubator is designed to require minimal maintenance if used correctly and the instructions herein are adhered to, although from time to time cleaning and basic maintenance will be required as outlined in sections 4.2 and 4.3.
If the equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be impaired. 

[bookmark: _Toc1381728]4.2 Cleaning
Before cleaning the incubator ensure that the power supply is disconnected, the incubator is turned off and has cooled down. 
After cleaning ensure all parts are thoroughly dried prior to operation.
To clean the incubator outer surfaces and plastics use a cloth moistened with a mild soap solution or an alcohol impregnated cloth or wipe. Do not use acetone or other solvents. 
The incubator is splash proof but it is not fully waterproof so it should not be left outside in wet conditions and must not be submersed in water. 
The incubator chamber is sealed at the bottom so spills will not affect the unit but should be cleaned as soon as possible. The Aluminium chamber can be cleaned with Alcohol, soap or solvent based cleaners. Do not use abrasive or chlorine-based cleaners. 
The Petri-Lok® rack can be steam sterilised if required but it is not recommended to steam sterilise the top.  
The AquaSafe® carry case and integral docking station is waterproof when the lid is fully closed and the connector cap is fitted. When closed the case can be washed with a mild soap solution or rinsed with a hose.  The case is also resistant to most solvents and acetone.  
Internally the case can be cleaned with a damp cloth but water should not be allowed inside as this could result in a short circuit, causing the batteries to overheat. If water was to penetrate the case, turn off the incubator immediately, open the docking station and disconnect the batteries. Dry as soon as possible and ensure it is thoroughly dried before reconnecting the batteries and operating the incubator.  


[bookmark: _Toc1381729]4.3 Maintenance
The wheels should be periodically cleaned. When dry add a drop of lubricating oil to the wheel axles to prevent seizing. 
All screws in the case are fitted with anti-vibration nuts or secured with adhesive. However, after transporting the case in a vehicle, it is suggested to check the integrity of the docking station and any screws to ensure no damage has occurred and all electrical connections are secure prior to use. 
After a period of time replacement of the rechargeable lead acid batteries may be necessary. If so these must be replaced with batteries of the same type as specified in section 5.1 and replaced as a pair. 
Should any fault occur please contact the Trace2o® Technical Team who will be more than happy to advise you. 

[bookmark: _Toc1381730]5.0 Technical Specification
[bookmark: _Toc1381731]5.1 Docking station: 
	Power supply
	

	Input (Max)
	12-28V DC, 48W ( via supplied Power supply unit or vehicle charging lead only)

	Output (Max)
	12-28V DC, fused 24W

	Fuse 
	2A Type T

	Environmental 
	

	Operating temperature range
	15 – 50°C

	Storage temperature
	0 – 70°C

	Protection
	

	Water ingress (Closed)
	IP68 (1hr, 0.2m)

	Buoyancy 
	47Kg

	Batteries
	Panasonic UP-VW1245P1 Rechargeable Lead Acid Battery 12V, 7.8Ah





[bookmark: _Toc1381732]5.2 Incubator:
	User Interface
	

	Display
	16 x 2 LCD

	Keypad
	3 key, tactile chemical resistant keypad

	Power supply
	

	Input (Max)
	12-28V DC, 24W ( via supplied Power supply unit vehicle charging lead or docking station only)

	Environmental 
	

	Operating temperature range
	0 – 50°C

	Storage temperature
	0 – 70°C

	Protection
	

	Water ingress (Closed)
	IP68 (1hr, 0.2m)

	Buoyancy 
	47Kg
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6.0 Guarantee and Assistance
Trace2o® hope that the AquaSafe® incubator will give many years of trouble free operation, but in the event of a technical problem occurring the AquaSafe® incubator is covered by Trace2o® Ltd’s standard Guarantee terms and conditions available via email or via download from www.trace2o.com. 
In the event that any technical assistance is required, the Trace2o® Customer Service department will be happy to assist. Contact details as follows: 
Trace2o Ltd
The Technology Centre
Station Road
Thatcham
Berkshire
RG19 4HZ
UK
T: 01635 866772
E: Technical@Trace2o.com
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[bookmark: _Toc441004392]SECTION 1: ASSEMBLY OF FILTRATION APPARATUS
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1. Hand Vacuum Pistol Pump
2. Filtrate Flask / Waste Beaker
3. Sampling Cup and cable
4. Graduated Aluminium Funnel
5. Membrane Support & Holder
6. Sealing Gaskets
7. Glass Sintered Disc (Membrane Support)


Place one gasket within the recess of the support holder and press into place. Place the sintered disc, smooth side facing upwards, into the centre of the gasket. Push the other two gaskets into place around the sintered support disc.
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The graduated funnel screws clockwise into position. Do not over-tighten the funnel.
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[bookmark: _Toc441004393]SECTION 2: PREPARING BACTERIOLOGICAL MEDIA IN A LABORATORY FACILITY

Membrane Lauryl Sulfate Broth: For 50 tests, dissolve 7.62g of Membrane Lauryl Sulfate Broth (one sachet) in 100mL deionised water.

The broth is supplied in a pre-weighed sterile sachet, with indicating silica gel that will turn from orange to green, to indicate moisture penetration. 

Tear open the sachet and remove the silica gel with the forceps. If the silica gel is green, discard the sachet without using.

Pour the entire contents of the sachet into 100mL of deionised water.

Gently heat the mixture to ensure that the powder is fully dissolved, but do not boil.

After ensuring that the 125mL plastic bottles provided contain no residues of previous MLSB or cleansing agent, pour the prepared medium carefully into the bottles.

Replace bottle lids but leave them slightly loose - do not fully tighten.

Sterilise in an autoclave at 121°C for 10 minutes, or place bottles in a pressure cooker and maintain in steam at pressure for 15 minutes. Remove the bottles, allow them to cool to room temperature, fully tighten the tops and then store in a cool, dark place.

When the media has cooled to room temperature, pour sufficient MLSB (2mL) onto each membrane pad to saturate the pad.

When the pad is fully saturated, decant any excess MLSB as waste

Media Ampoules: Media Ampoules are pre-sterilised ampoules containing 2 mL of dissolved media. They have the advantage of convenience and of always being sterile. These ampoules are available for Faecal Coliform Counts (pack of 50) and Total Coliform Counts (pack of 50). Simply unscrew the cap, pour the media onto the pad and discard the empty ampoule.


[bookmark: _Toc441004394]SECTION 3: PREPARING BACTERIOLOGICAL MEDIA IN THE FIELD

Membrane Lauryl Sulfate Broth: For 50 tests, dissolve 7.62g of Membrane Lauryl Sulfate Broth (one sachet) in 100mL deionised water.

The broth is supplied in a pre-weighed sterile sachet, with indicating silica gel that will turn from orange to green, to indicate moisture penetration. 

Tear open the sachet and remove the silica gel with the forceps. If the silica gel is green, discard the sachet without using.

Open a bottle of ‘Sterilised water for broth preparation’ and carefully pour the entire contents of the sachet into the bottle.

Replace the bottle lid tightly, and vigorously shake the mixture to ensure that the powder is fully dissolved.

Use the syringe provided to dispense 2mL of prepared broth onto each membrane pad.


[bookmark: _Toc441004395]SECTION 4: SAMPLING

Rivers and streams

Take the sample as near as possible to the fastest flow – this will typically be found towards the centre of the body of water. Avoid taking samples from too close to the bank, where the water may be still and unrepresentative.

Care must be taken not to introduce floating debris, or solid matter from the banks of the water course, into the water sample. Therefore, it may be preferable to attach the sampling cable to the sterilised sampling cup and take the sample from a bridge or other overhanging location. Alternatively, the cup may be cast out into the water from the edge and pulled slowly and carefully back towards the operator.

Chlorinated drinking water

When storing samples of water in bottles for analysis at a later date, from sources that contain residual chlorine, such as treated drinking water, the bottled sample must be dechlorinated, i.e. the residual chlorine has to be removed to prevent further chlorination (and killing of bacteria) whilst in transit. 

To dechlorinate the water, the supplied sample collection bottles contain dechlorination tablets.

N.B. If the sample is analysed immediately on-site, then it is not necessary to dechlorinate the water.

Dechlorination Kit

The dechlorination tablets are pre-placed inside each sample collection bottle.

Simply pour the sample from the sampling cup into the sample collection bottle, cap and shake thoroughly to ensure thorough dissolving of the tablet.

The tablet will have no adverse effect on unchlorinated water.

Tap Samples

Turn on tap and allow water to flow for about 2 minutes, to flush the sampling pipeline.
Take an initial sample and carry out any appropriate on-site physical & chemical tests e.g. Residual chlorine, turbidity, temperature & pH.
Take any other required physical and chemical samples.
Then disinfect the tap, which can be carried out in the two following ways:

Chemical Disinfection of Tap

Turn off the tap.
Squirt the inside of the tap with concentrated sodium hypochlorite solution (e.g. bleach), with a wash bottle.
Leave for 3 minutes to disinfect fully.
Flush the tap until all the bleach has been washed off – this can be verified by taking further residual chlorine tests.
Fill the prepared bacteriological sampling bottle (leave a slight air gap at the top) and seal the lid tightly.



Heat Disinfection of Tap

This method is applicable for metal taps, but not for any plastic taps or taps with non-removable anti-splash devices.
Turn off the tap fully, and flame the closed tap with a small Propane or Butane burner; cease flaming if/when any steam issues from the tap.
Flush the tap until the water cools to its original temperature.
Fill the prepared bacteriological sampling bottle (leave a slight air gap at the top) and seal the lid tightly.

Dip Sample

Sterilise the sampling cup by igniting 1ml of methanol/alcohol in the cup.
Allow to cool.
Rinse the alcohol from the cup with water from the sample source.
Immerse the cup into the water source to obtain the sample.
Pour into the prepared bacteriological sampling bottle (leave a slight air gap at the top) and seal the lid tightly.


[bookmark: _Toc441004396]SECTION 5: USE OF BACTERIOLOGICAL MEDIA


If stored correctly, the dissolved media should remain stable for 6-8 weeks. However, if there are any signs of contamination e.g. yellowing, cloudiness etc., discard.

Ideally, to reduce the possibility of contamination, use one bottle of media only for a 24 hour period, and use a fresh bottle on each subsequent day. However, if this is not possible, then the bottle must be resealed immediately after use. The media may be re-sterilised if required by boiling in a water bath for 15 minutes.

Clean empty media bottles thoroughly before re-use. Any residues should be washed out with hot water; cleaned with a little detergent (a small brush can be used if required); rinsed several times in clean water, dried and stored in a clean environment, with the lids lightly attached.

The MLSB solution may be applied to the pads up to 6 hours before sampling, if the pads are subsequently stored in a cool environment. This procedure can reduce the potential for contamination with excessive operations in the field.

If the MLSB powder is stored in the original sachets in dry, cool conditions it should have a shelf life of up to 5 years from the date of manufacture.


[bookmark: _Toc441004397]SECTION 6: ASEPTIC PROCEDURES

Aseptic procedures are of paramount importance during microbiological analysis, and extra care must be taken when outside the central laboratory, i.e. in the field.

Everything must be kept clean and sterile, particularly on the following surfaces:

Inner surface of the sampling cup

Inner surface of the graduated filter funnel

Filter membrane and absorbent pads

Upper surface of the sintered membrane support disc

Inside of the petri dishes

Support pad dispenser arm, and forceps

Before every use, rinse the filtration unit and sampling cup in clean water, 
and dry by using clean tissue paper.

Pour approx. 1 mL of methanol into the sampling cup and swirl. (The methanol can be stored in the plastic bottles provided).

Place the sample cup in a normal upright position, away from any flammable substances.

Using a suitable means (cigarette lighter), ignite the methanol – TAKE CARE AROUND THE NAKED FLAME.

Allow the methanol to burn for a few seconds.

 Whilst the methanol is still burning, invert the filtration unit and carefully place inside the sample cup.

Wait for at least 20 minutes to ensure that the sample cup and filtration unit are sterile. Methanol burns anaerobically to form formaldehyde gas, which reaches all areas of the filtration apparatus and ensures a thorough sterilisation.

Pour any residual methanol solution away.

The above sterilisation procedures should be carried out immediately before sampling, and after the filtration of each sample.

Reusable aluminium petri dishes must be sterilized, either by immersing in boiling water, or flaming with methanol prior to use. After sterilisation, ensure that the dishes are allowed to dry thoroughly before use. Other methods of sterilisation can be employed, including autoclaving, or placing the aluminium dishes in a conventional oven at 300°C for 30 minutes. Once sterile, the petri dishes should be handled carefully to prevent subsequent recontamination.











Pads are supplied sterile, in cartridges of 100. A sterile pad dispenser is supplied for depositing the pads into the petri-dishes. It is preferable to dispense pads at the central laboratory, prior to going to the sampling point; in this way, the dispenser may be kept attached to a pad cartridge and remain clean and sterile. If it is necessary to dispense pads in the field, great care must be taken not to contaminate either the pad dispenser or the cartridge. As soon as a cartridge is finished, a new one should be attached to the dispenser. Do not leave the dispenser unattached for any length of time. If no pad dispenser is available use sterilised forceps.

Before handling a membrane filter with the forceps, the forceps should be flame-sterilised thusly: hold the forceps tips in a flame for at least 5 seconds, and allow to cool before handling the membrane.


[bookmark: _Toc441004398]SECTION 7: PROCESSING SAMPLES FOR COLIFORM ANALYSIS

All samples must be incubated within 6 hours of sampling.

Dispense a sterile absorbent pad into a sterile petri dish, and saturate the pad with prepared broth

Loosen the graduated filter funnel, and remove from the base support.

Sterilise the forceps and allow to cool. Using these forceps, place a sterile membrane onto the glass membrane support, grid side up. If the membrane tears or becomes contaminated, discard it and use a new one.
[image: C:\Users\WagtechTech1\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20160119_212504.jpg]













Lock the membrane in place by screwing the filter funnel down into position.
[image: C:\Users\WagtechTech1\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20160119_212517.jpg]













Pour the water sample into the filter funnel up to the 100 ml graduation.
[image: C:\Users\WagtechTech1\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20160119_212838.jpg]



















Connect the hand vacuum pump to the filtration unit base and pump in a controlled fashion to suck the water sample through the membrane.

[image: C:\Users\WagtechTech1\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20160119_212921.jpg]
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When all the water has been filtered, release the vacuum pump and use the sterile forceps to take the membrane from the filtration unit.
[image: C:\Users\WagtechTech1\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20160119_212504.jpg]












Place the membrane on top of the pad, which has been previously saturated with the MLSB media.
[image: C:\Users\WagtechTech1\Dropbox\T2o Internal\PICs\IMG_20150904_085210.jpg]









Replace the petri-dish lid and mark the petri dish. A suitable system should be adopted to record the petri dish mark, associated with the sample number, place, date, time, etc.

Place the petri-dish into the PetriLok cartridge. Repeat the process for all the samples and then place the filled rack into the incubator.

It is important to note that when the last sample has been processed, a resuscitation period of at least one hour (but not more than four hours) must be observed before incubating. This allows any physiologically stressed coliforms to recover before culturing.

To incubate faecal (thermotolerant) coliforms, temperature of 44.5°C should be used. For total coliform analysis, a temperature of 35°C is appropriate.


[bookmark: _Toc441004404]SECTION 8: COUNTING COLIFORMS AND RECORDING THE RESULT

Note the temperature that the incubator has been set for.

Following incubation, switch off the power and remove the petri dishes from the incubator.

Place the petri dishes on a flat, level surface.

Remove the lids and count all the yellow colonies, irrespective of size. Use the eye glass, if necessary. Count the colonies within a few minutes of removing from the incubator, as the colours are liable to change on cooling and standing. Ignore those colonies that are not yellow e.g. pink & transparent colonies.
[image: http://microsite.sartorius.com/typo3temp/pics/895e5133d2.jpg]










Once the number of yellow colonies has been determined, and assuming that 100 mL of sample was filtered, this number of colonies equals the number of coliforms per 100 mL. Where samples were incubated at 35°C, the count is of Total Coliforms, whilst for those incubated at 44.5°C, the count is for Faecal (thermotolerant) Coliforms.

Record the results using the record sheets (if provided in the kit)


[bookmark: _Toc441004405]SECTION 9: SELECTING THE OPTIMUM VOLUMES FOR MEMBRANE FILTRATION

The optimum volume of sample is that which will allow the most accurate quantification of bacterial colonies. This is achieved when the number of faecal (thermotolerant) coliform colonies on the membrane following incubation is between 20 and 200 colonies. If there are fewer than 10 colonies, then there exists the possibility of statistical error. Numbers greater than 200 colonies are difficult to count with the naked eye.



Potable Waters
The number of faecal coliform bacterial colonies in treated water samples should ideally be zero. Thus, the preferred sample volume is 100 mL, and a count of zero faecal coliform bacteria per 100 mL is indicative of a microbiologically safe water supply. If the count exceeds 1 faecal coliform per 100 mL, contamination is indicated. If the count exceeds 10 faecal coliforms per 100 mL, action is urgently required.

Raw Waters
For source waters and partially treated waters, including those which are ground water derived, it can be useful to adjust the sample volume in order to obtain faecal coliform counts in the optimum range 10-200. It may also be useful to process more than one quantity on the first occasion a particular water source is sampled. In such cases it is not necessary to re-sterilise the filtration equipment between different quantities of the same sample, provided that the smaller volume is processed first. Typical volumes which may be appropriate for various water types are shown in the following table. They are only guidelines; there is no substitute for experience of a given source.


	
	APPROPRIATE  VOLUME (mL)

	SOURCE OF SAMPLE
	100
	50
	10

	
Lakes, Reservoirs, & Rivers & other surface sources
	*
	**
	***

	
Wells, boreholes, other protected water sources
	*
	**
	*

	
Water treatment plant partially treated
	**
	**
	*

	
Water treatment plant fully treated
	***
	
	

	
Distribution system
	***
	
	



*** Normal Volume or First Choice	** Likely Volume	* Possible Volume





[image: ]



Section 5:
HydroTest Photometer HT1000
[image: ]



Contents
1.0	Introduction	5
2.0	Operation	6
2.1.1	Set Up	6
2.1.2	Saving Data – Important Information	6
2.1.3	Replacement of Batteries	6
2.1.4	Instrument Diagram	7
2.2	Overview of Function Keys	8
2.2.1	Overview	8
2.2.2	Displaying Time and Date	9
2.2.3	User Countdown	9
2.2.4	Display Backlight	10
2.3	Operation Mode	10
2.3.1	Automatic Switch Off	10
2.3.2	Selecting a Method	10
2.3.3	Method Information [F1]	11
2.3.4	Chemical Species Information	11
2.3.5	Differentiation	12
2.3.6	Performing Zero	12
2.3.7	Performing Tests	12
2.3.8	Changing Chemical Species	13
2.3.9	Storing Results	13
2.3.10	Printing Results – T2o PC-Link (Optional)	14
2.3.11	Performing Additional Measurements	15
2.3.12	Selecting a New Method	15
2.3.13	Measuring Absorbance	16
2.4	Photometer Settings: Table of Mode Functions	17
2.4.1	Instrument Basic Settings 1	18
2.4.2	Printing of Stored Results	21
2.4.3	Recall/Delete Stored Results	25
2.4.4	Calibration	29
2.4.5	Lab Function	36
2.4.6	User Options	38
2.4.7	Special Functions	48
2.4.8	Instrument Basic Settings 2	51
2.4.9	Instrument Special Functions/Service	53
2.5	Data Transfer	53
2.5.1	Data Printing	53
2.5.2	Data Transfer to a Personal Computer	53
3.0	Enclosure	54
3.1	Unpacking	54
3.2	Technical Data	54
3.3	Abbreviations	55
3.4	Troubleshooting	56
3.4.1	Operating Messages in the Display/Error Display	56
3.4.2	General	57



1.0 [bookmark: _Toc3455357]Introduction
The HT1000 is part of the HydroTest range of instruments based on optical measurement technology for the analysis of a range of chemical parameters in aqueous samples.
The HT1000 is a photometric analyser using 6 individual selective wavelengths to measure the colour change produced by a reagent when reacted with the analyte of interest.
The photometer employs the methods defined in the America Standard Methods for water analysis.
This instruction manual outlines the functions and operations of the photometric instrument only. Instructions specific to each test are included with the reagent packs as purchased from Trace2o Ltd. The instrument has been designed and optimised to work solely with Trace2o reagents. A complete list of available parameters is included in Appendix 1.0.
The instrument has been designed for use in an outdoor environment and is rugged and waterproof, however the optical system should also be checked for cleanliness before us, particularly condensation build up in the cell chamber. 

[image: ]


2.0 [bookmark: _Toc3455358]Operation
2.1.1 [bookmark: _Toc3455359]Set Up
Before working with the photometer, it may be necessary to insert the batteries if supplied separately. See chapters 2.1.2 Saving Data – Important Information and 2.1.3 Replacement of Batteries.
Before using the photometer, perform the following settings in the Mode-Menu. This is achieved by turning the device on and pressing the [MODE] key.
MODE 10: Language - Select language
MODE 12: Clock - Set date and time
MODE 34: Delete Data – Deleting any previous data from device
MODE 69: User m. init. – Initialise user polynomial system.
See Chapter 2.4 Photometer Settings for the full Mode-Menu list.

2.1.2 [bookmark: _Toc3455360]Saving Data – Important Information
During battery replacement, the data on the HT1000 is saved for 2 minutes. If the battery changeover time exceeds 2 minutes, all the data and settings stored on the device are lost. It is recommended to have the replacement batteries easily accessible to ensure quick changeover.

2.1.3 [bookmark: _Toc3455361]Replacement of Batteries
Ensure to read Chapter 2.1.2 before replacing batteries. See Chapter 2.1.4 for an annotated diagram of the instrument.
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 at the notch (C).
6. Remove old batteries (D).
7. Insert 4 new batteries, ensuring correct polarity.
8. Replace battery compartment cover. Check the seal ring (E) of the notch to make sure it is a tight fit. If the seal appears stretched or damaged then a replacement should be obtained to ensure the waterproof seal is maintained.
9. Tighten the screws carefully.


2.1.4 [bookmark: _Toc3455362]Instrument Diagram
(A) Screws
(B) Battery Compartment Cover
(C) Notch
(D) Batteries – 4 x AA/LR6
(E) Seal Ring
(F) Instrument Back
[image: ]
CAUTION: 
To ensure that the instrument is waterproof:
· Seal ring (E) must be in position
· Battery compartment cover (B) must be fixed with the four screws



2.2 [bookmark: _Toc3455363]Overview of Function Keys
2.2.1 [bookmark: _Toc3455364]Overview
[image: C:\Users\chris.searle\Desktop\Buttons\on.jpg]			Switching the photometer on or off
[image: C:\Users\chris.searle\Desktop\Buttons\shift.jpg]	Press shift key to achieve figures 0-9. Keep the shift key depressed and press desired figured key. E.g. [Shift] + [1] [1]
[image: ]			Function 1 key: description in the text if key available
[image: ] 			Function 2 key: description in the text if key available
[image: ] 			Function 3 key: description in text if key available
[image: C:\Users\chris.searle\Desktop\Buttons\1.jpg]			Displaying date and time / user countdown
[image: C:\Users\chris.searle\Desktop\Buttons\3.jpg] 			Storing of displayed test result
[image: C:\Users\chris.searle\Desktop\Buttons\4.jpg] 			Menu of photometer settings and further functions
[image: C:\Users\chris.searle\Desktop\Buttons\2.jpg][image: C:\Users\chris.searle\Desktop\Buttons\5.jpg] 		Moving cursor up or down
[image: C:\Users\chris.searle\Desktop\Buttons\6.jpg] 			Performing Test
[image: C:\Users\chris.searle\Desktop\Buttons\7.jpg]		 	Returning to selection of methods or previous menu
[image: C:\Users\chris.searle\Desktop\Buttons\8.jpg] 			Confirming
[image: C:\Users\chris.searle\Desktop\Buttons\9.jpg] 			Performing Zero
[image: C:\Users\chris.searle\Desktop\Buttons\0.jpg] 			Decimal point
[bookmark: _Toc3455365]

2.2.2 Displaying Time and Date
[image: ]			Press [‘clock’] key.
	Display shows:19:30:22 2012-06-15

[image: ][image: ]	After 15 seconds, the photo meter reverts to the previous display automatically, alternatively press [ESC] or [[image: ]].
2.2.3 [bookmark: _Toc3455366]User Countdown
With this function the operator is able to define their own countdown.
[image: ]	Press [‘clock’] key.
	The display shows time and date:19:30:22 2012-06-15

[image: ]	Press [‘clock’] key again.
	The display shows:Countdown
mm:ss
99:59

	Either press [[image: ]] key to accept the last user countdown
Or press any number key to start entering a new value.


[image: ][image: ][image: ][image: ]	The entry comprises two digits each for minutes and seconds.
	E.g. 2 minutes 0 seconds = [Shift] + [0] [2] [0] [0]
[image: ]			Confirm with [[image: ]] key.
	The display shows:				Countdown
02:00
Start: [image: ]

[image: ]			Start countdown with [[image: ]] key.

After countdown has finished, the photometer reverts to the previous display automatically.
2.2.4 [bookmark: _Toc3455367]Display Backlight
[image: ][image: ]	Press [Shift] + [F1] keys to turn the display backlight on or off. The backlight is switched off automatically during the measurement.
2.3 [bookmark: _Toc3455368]Operation Mode
[image: ]			Switch the photometer on by pressing the [ON/OFF] key.
	The photometer performs an electronic self-test.Selftest…

2.3.1 [bookmark: _Toc3455369]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 disabled.

2.3.2 [bookmark: _Toc3455370]Selecting a Method
The display shows a selection:>>       20 Acid demand T
           35 Alkalinity-p T
           40 Alkalinity-tot P
           ….

		



There are two possible ways to select the required method:
[image: ][image: ]	a) Press arrow key [] or [] to select the desired method from the displayed list. 
[image: ]			Confirm with [[image: ]] key.

[image: ][image: ][image: ]	b) Enter method number directly 
e.g. [Shift] + [8] [0] to select Bromine

2.3.3 [bookmark: _Toc3455371]Method Information [F1]
Use [F1] key to switch between the compact and the detailed list for the method selection.
	100 Chlorine
0.01- 6 mg/l Cl2
tablet
24 mm
DPD No 1
DPD No 3


Example:
Line 1: Method number, Method name
Line 2: Range
Line 3: Kind of reagent
Line 4: Vial
Lines 5-7: Reagents required
Tube = reagent vial contained in tube test
[bookmark: _Toc3455372]

2.3.4 Chemical Species Information
Pressing the [F2] key for a method in the method list gives the available chemical species and corresponding ranges. See Chapter 2.3.8 Changing Chemical Species

Example:320 Phosphate LR T
0.05-4 mg/l PO4
0.02-1.3 mg/l P
0.04-3 mg/l P2O5

Line 1: Method number, method name
Line 2: Range with chemical species 1
Line 3: Range with chemical species 2
Line 4: Range with chemical species 3

F1
F2
F2
F1
Chemical Species Information
Methods Information
Method List
F2
F1
Method

2.3.5 [bookmark: _Toc3455373]Differentiation
Differentiation is possible in some methods (e.g. Chlorine)Chlorine T
>> 	diff
	free
	total


The photometer then requires the type of determination.
[image: ][image: ]	a) Press arrow key [] or [] to select the required determination.
[image: ]			Confirm with [[image: ]] key.
2.3.6 [bookmark: _Toc3455374]Performing Zero
The display shows: 
prepare Zero
press ZERO

Prepare a clean vial as describe in the relevant application note and place the vial in the sample chamber, ensuring that the triangular markings on the vial and HT1000 are aligned.
[image: ]			Press [ZERO] key.
Zero accepted
press Test
press TEST

The display shows:


[bookmark: _Toc3455375]

2.3.7 Performing Tests
When zero calibration is complete, remove the vial from the sample chamber and perform the tests as described in the relevant application note. 
When the results have been displayed, options include:
· Storing and/or printing the results
· For some methods, changing between different chemical species
· Performing further analysis with the same zero
· Selecting a new method
2.3.8 [bookmark: _Toc3455376]Changing Chemical Species
For some methods, there it is possible to change the chemical species of the test results. When the test result is displayed, press the arrow key [] or [].
Example:
320 Phosphate LR T 	---- [] ----> 320 Phosphate LR T 	<---- [] ----    320 Phosphate LR T
0.05-4 mg/l PO4		      		0.02-1.3 mg/l P		      	 0.04-3 mg/l P2O5
1.00 mg/l PO4 		---- [] ---->         0.33 mg/l P 	<---- [] ----       0.75 mg/l P2O5
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 again. If there is the possibility to change the chemical species for a method, it is described in the application note. The arrows indicate the possible chemical species and are printed below the application note.
 PO4
    P
 P2O5
[bookmark: _Toc3455377]

2.3.9 Storing Results
[image: ]			Press [STORE] key while the test result is displayed.
The display shows:Code-No.:
_ _ _ _ _ _


[image: ]	We advise you to enter a numeric code (up to 6 digits). A code no. can contain references to the operator or the sampling location.
[image: ][image: ][image: ][image: ][image: ][image: ] 	e.g. [Shift] + [0] [0] [0] [1] [2] [3]
[image: ]	Confirm with [[image: ]] key.
	If a code number is not necessary, confirm by pressing [[image: ]] key direction. (The assignment for the Code No. is 0 automatically).
	The display shows:Saved!

The test results is then shown again.
The entire data set is stored with date, time, Code No., method and test result.
Note:
The display also shows the number of free data sets. Storage: 999
free records left


If there are fewer than 30 data sets are free, the display shows:Storage: only
free records left

Clear the memory as soon as possible (see Chapter 2.4.3 Delete Stored Results). If memory capacity is full, it is not possible to save additional test results. 
2.3.10 [bookmark: _Toc3455378]Printing Results – T2o PC-Link (Optional)
If the PC-Link module is switched on (see Chapter 2.5 Data Transfer) and the printer is connected, it is possible to print out the test results without saving beforehand.
[image: ]			Press [F3] key.
The entire data set is printed with date, time Code No., method and test result.
Example:100 Chlorine T
0.02- 6 mg/l Cl2
Profi-Mode: no
2012-06-15    19:30:22 
Test No.: 1
Code-Nr.: 007
4.80 mg/l Cl2

The test No. is an internal number that is set automatically if a test result is stored. It appears only on the printed copy.








2.3.11 [bookmark: _Toc3455379]Performing Additional Measurements
To perform additional tests using the same method
[image: ]			Press [TEST] key.Zero accepted
prepare Test
press TEST

The display shows:




[image: ]			Confirm with [TEST] key.
[image: ]			Or press [ZERO] key to perform a new zero calibration.
The display shows:prepare Zero
press ZERO



2.3.12 [bookmark: _Toc3455380]Selecting a New Method
[image: ]			Press [ESC] key to return to method selection.
[image: ] 			Or enter the required method number directly
[image: ][image: ][image: ]	e.g. [Shift] + [1] [6] [0] for CyA-TEST (Cyanuric acid).
[image: ]			Confirm with [[image: ]] key.


2.3.13 [bookmark: _Toc3455381]Measuring Absorbance
Range: - 2600 mAbs to + 2600 mAbs
	Method-No.
	Method 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
-2600mAbs - +2600mAbs
Prepare Zero
Press ZERO

The display shows (e.g. 430 nm):

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


The display shows:Zero accepted
prepare Test
press TEST




[image: ]			Confirm with [TEST] key.
The display shows e.g.:500 Abs


TIP: To ensure complete reaction times, the user countdown may be helpful (Chapter 2.2.3 User Countdown).


2.4 [bookmark: _Toc3455382]Photometer Settings: Table of Mode Functions
	Mode-Function
	No.
	Description
	Page

	Language
	10
	Select Language
	18

	Key-beep
	11
	Switch the acoustic signal off/off to indicate key-pressing
	18

	Clock
	12
	Set date and time
	19

	Countdown
	13
	Switch countdown on/off to ensure reaction times
	19

	Signal-beep
	14
	Switch acoustic signal on/off to indicate end of reading
	20

	Print
	20
	Print all stored results
	21

	Print, date
	21
	Print only results of a selected time period
	21

	Print, code No.
	22
	Print only results of a selected code No. range
	22

	Print, method
	23
	Print only results of one selected method
	23

	Printing params.
	29
	Set printing options
	24

	Storage
	30
	Display all stored results
	25

	Stor., date
	31
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2.4.1 [bookmark: _Toc3455383]Instrument Basic Settings 1
Selecting a Language
[image: ][image: ][image: ][image: ]	Press [MODE]. [Shift] + [1] [0] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Language >
Deutsch
>> English
Français
….


Press arrow key [] or [] to select the required language from the displayed list.
			
			
[image: ]			Confirm with [[image: ]] key.
Key Beep
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [1] [1] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows: < Key-beep >
ON: 1, OFF: 0



[image: ][image: ]		Press [Shift] + [0] keys to switch the key beep off.
[image: ][image: ]		Press [Shift] + [1] keys to switch the key beep on.
[image: ]			Confirm with [[image: ]] key.
Note: In the case of methods with reaction periods, the acoustic signal still sounds during the last 10 seconds of the countdown even if the key beep is switched off.


Setting Date and Time
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [1] [2] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Clock >
yy-mm-dd 	      hh:mm
_ _-_ _-_ _	      _ _:_ _


The entry comprises two digits each for year, month day, minutes and seconds.

Enter year, month and day< Clock >
yy-mm-dd 	      hh:mm
12-06-15	      _ _:_ _

E.g. 15 June 2012 = [Shift] + [1] [2] [0] [6] [1] [5]



Enter hours and minutes< Clock >
yy-mm-dd 	      hh:mm
12-06-15	      19:30

E.g. 7:30 pm = [Shift] + [1] [9] [3] [0]



[image: ]			Confirm with [[image: ]] key.
Note: While confirming date and time with [[image: ]] key, the seconds are adjusted to zero automatically.
Countdown (Ensuring Reaction Times)
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.
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [1] [3] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Countdown >
ON: 1, OFF: 0



[image: ][image: ]		Press [Shift] + [0] keys to switch the countdown off.
[image: ][image: ]		Press [Shift] + [1] keys to switch the countdown on.
[image: ]			Confirm with [[image: ]] key.
Note: It is possible to interrupt the working countdown by pressing the [[image: ]] key (application e.g. serial analysis)
The ‘user countdown’ is also available if the countdown is switched off.
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.


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

[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [1] [4] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Signal-beep >
ON: 1, OFF: 0



[image: ][image: ]		Press [Shift] + [0] keys to switch the signal beep off.
[image: ][image: ]		Press [Shift] + [1] keys to switch the signal beep on.
[image: ]			Confirm with [[image: ]] key.
Note: 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.
2.4.2 [bookmark: _Toc3455384]Printing of Stored Results
Printing All Results
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [2] [0] keys.
[image: ]			Confirm with [[image: ]] key.
< Print >
print all data
Start: [image: ]
cancel: ESC

The display shows:




[image: ]			Press [[image: ]] for printing out all stored results.
The display shows e.g.Test No.:



After printing the photometer goes back to <Mode-Menu> automatically.
Note: It is possible to cancel the entry by pressing [ESC].
All stored data are printed out.
See Chapter 2.5 Data Printing.

Printing Results of a Selected Time Period
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [2] [1] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Print >
sorted: date
from yy-mm-dd
         _ _-_ _-_ _


Enter year, month and day for the first day of the required period e.g. 14 May 2009 = [Shift] + [0] [9] [0] [5] [1] [4]


[image: ]			Confirm with [[image: ]] key.
The display shows:< Print >
sorted: date
to yy-mm-dd
   _ _-_ _-_ _
Test No.:



Enter year, month and day for the first day of the required period e.g. 19 May 2009 = [Shift] + [0] [9] [0] [5] [1] [9]


[image: ]			Confirm with [[image: ]] key.
< Print >
sorted: date
from 2009-05-14
to 2009-05-19
Start: [image: ]
cancel: ESC

The display shows e.g.:






[image: ]	Press [[image: ]] key and all stored results in the selected date range are printed.
After printing the photometer goes back to mode menu automatically.
Note: It is possible to cancel the entry by pressing [ESC].
If you want to print only results of one day, enter the same day twice to determine the period.


Printing Results of a Selected Code No. Range
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [2] [2] keys.
[image: ]			Confirm with [[image: ]] key.
< Print >
sorted: Code No.
from _ _ _ _ _ _ 

The display shows:

Enter numeric code number (up to 6 places) for the first required Code No. e.g. [Shift] + [1]
[image: ]			Confirm with [[image: ]] key.
The display shows:< Print >
sorted: Code No.
to _ _ _ _ _ _ 
Test No.:



Enter numeric code number (up to 6 places) for the first required Code No. e.g. [Shift] + [1] [0]
[image: ]			Confirm with [[image: ]] key.
The display shows< Print >
sorted: Code-no.
from 000001
to 000010
Start: [image: ]
cancel: ESC


Press [[image: ]] key and all stored results in the selected code number range are printed.

After printing the photometer goes back to mode menu automatically.
Note: It is possible to cancel the entry by pressing [ESC].
If you want to print only results of one code number, enter the same code number twice.
If you want to print all results without code no. (Code no. is 0), enter zero [0] twice.
Printing Results of a Selected Method
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [2] [3] keys.
[image: ]			Confirm with [[image: ]] key.
< Print >
>> 20 Acid demand T
     35 Alkalinity-p T
     30 Alkalinity-tot T
      ….

The display shows:

Select the required method from the displayed list or enter the method number directly.


[image: ]			Confirm with [[image: ]] key.
In case of differentiated methods, select the required kind of determination and confirm with [[image: ]] key.
The display shows e.g.:< Print >
method
20 Acid demand T 
Start: [image: ]
cancel: ESC
Test No.:







[image: ]	Press [[image: ]] key and all stored results of the selected method are printed.
After printing, the photometer goes back to mode menu automatically.
Note: It is possible to cancel the entry by pressing [ESC].


Printing Parameter
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [2] [9] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Printing params. >
2: Baud rate
cancel: ESC




[image: ][image: ]		Press [Shift] + [2] keys to select “Baud rate”.
< Baud rate >
is: 9600
select ↑↓: 
save: [image: ]
cancel: ESC

The display shows:





[image: ][image: ]	Press arrow key [] or [] to select the required baud rate. (1200, 2400, 400, 9600, 14400, 19200)
[image: ]			Confirm with [[image: ]] key.
[image: ]	End with [ESC] key.
Back to Mode Menu with [ESC] key.
Back to method selection with [ESC] key.

2.4.3 [bookmark: _Toc3455385]Recall/Delete Stored Results
Recall All Stored Results
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [3] [0] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Storage >
display all data
Start: [image: ]	cancel: ESC
print: F3
print all: F2


The stored data sets are displayed in chronological order, starting with the latest stored test results. Press [[image: ]] key and all stored results are displayed.

[image: ]			Press [F3] key to print the displayed result.
[image: ]			Press [F2] key to print all results
[image: ]			End with [ESC] key.
[image: ]			Press arrow key [] to display the next test result.
[image: ]			Press arrow key [] to display the previous test result.
If there are no test results in the memory, the display shows:No data



Recall Results of a Selected Time Period
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [3] [1] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Storage >
sorted: date
from yy-mm-dd
_ _ - _ _ - _ _


Enter year, month and day for the first day of the required period, e.g. 14 May 2009 = [Shift] + [0] [9] [0] [5] [1] [4]
[image: ]			Confirm with [[image: ]] key.
The display shows:< Storage >
sorted: date
to yy-mm-dd
_ _ - _ _ - _ _


Enter year, month and day for the first day of the required period, e.g. 19 May 2009 = [Shift] + [0] [9] [0] [5] [1] [9]
[image: ]			Confirm with [[image: ]] key.
The display shows< Storage >
sorted: date
from 2009-05-14
to 2009-05-19
Start: [image: ]	cancel: ESC
print: F3
print all: F2


Press [[image: ]] key and all stored results in the selected date range are displayed.




[image: ]			Press [F3] key to print the displayed result.
[image: ]			Press [F2] key to print all results
[image: ]			End with [ESC] key.
Note: It is possible to cancel the entry by pressing [ESC].
If you want to recall only results from one day, enter the same date twice to determine the time period.


Recall Results of a Selected Code No. Range
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [3] [2] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:< Storage >
sorted: Code-No.
from: _ _ _ _ _ _ 

Enter numeric code number (up to 6 places) for the first required Code No. e.g.: [Shift] + [1]
[image: ]			Confirm with [[image: ]] key.
The display shows:< Storage >
sorted: Code-No.
to: _ _ _ _ _ _

Enter numeric code number (up to 6 places) for the last required Code No. e.g.: [Shift] + [1] [0]
[image: ]			Confirm with [[image: ]] key.
The display shows< Storage >
sorted: date
from 000001
to 000010
Start: [image: ]	cancel: ESC
print: F3
print all: F2


Press [[image: ]] key and all stored results in the selected date range are displayed.




[image: ]			Press [F3] key to print the displayed result.
[image: ]			Press [F2] key to print all results
[image: ]			End with [ESC] key.
Note: It is possible to cancel the entry by pressing [ESC].
If you want to recall only results of one code number enter the same code number twice.
If you want to recall all results without code no. (Code no. is 0) enter zero [0] twice.


Recall Results of a Selected Method
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [3] [3] keys.
[image: ]			Confirm with [[image: ]] key.
< Storage >
>> 20 Acid demand T
     35 Alkalinity-p T
     30 Alkalinity-tot T
      ….

The display shows:

Select the required method from the displayed list or enter the method number directly.


[image: ]			Confirm with [[image: ]] key.
In case of differentiated methods, select the required kind of determination and confirm with [[image: ]] key.
The display shows e.g.:< Storage >
method
20 Acid demand T 
Start: [image: ]
cancel: ESC
Test No.:







[image: ]	Press [[image: ]] key and all stored results of the selected method are printed.
[image: ]			Press [F3] key to print the displayed result.
[image: ]			Press [F2] key to print all results
[image: ]			End with [ESC] key.


Delete Stored Results
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [3] [4] keys.
[image: ]			Confirm with [[image: ]] key.
< Delete data >
Delete all data?
YES: 1	NO: 0

The display shows:

Select the required method from the displayed list or enter the method number directly.
[image: ]			Press [Shift] + [0] keys to retain the data sets in memory.
[image: ]			Press [Shift] + [1] key to delete all the data sets in memory
The display shows:< Delete data >
Delete data [image: ]
Do not delete: ESC




[image: ]			Press [[image: ]] key to delete.
[image: ]			Press [ESC] to cancel without deleting data.
Note: All stored test results are deleted.
2.4.4 [bookmark: _Toc3455386]Calibration
Calcium Hardness Method 191 – Calibration of a Method Blank
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [4] [0] keys.
[image: ]			Confirm with [[image: ]] key.
< Calibration >
1: M191 Ca-hardness 2
2: M191 reset 0 cali.
3: M170 Fluoride L

The display shows:




[image: ]			Press [Shift] + [1] keys.
The display shows:< Calibration >
191 Ca-hardness 2 T
prepare Zero
press ZERO

1. Fill a clean vial (24 mm Ø) with exactly 10 ml of deionised water, close tightly with the cap.
2. Place the vial in the sample chamber, making sure that the triangular marks on the vial and instrument are aligned.
[image: ]			3. Press [ZERO] key.
			4. Remove vial from the sample chamber.
5. Pipette 100 ml of water free of calcium to an appropriate beaker (see notes 2 & 3 below).
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 road 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.
[image: ]			8. Press [[image: ]] key.
The display shows:< Calibration >
191 Ca-hardness 2 T
Zero accepted
countdown
2:00	[image: ]

Wait for a reaction period of 2 minutes.


The display shows:< Calibration >
191 Ca-hardness 2 T
prepare Test
press TEST	

9. Rinse the vial (24 mm Ø) with the coloured sample from the beaker and fill with 10 ml of the sample.


[image: ]			10. Press [TEST] key.
The batch related method blank is saved. 
[image: ]			Press [[image: ]] 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 (spatula tipful) of EDTA to 100 ml of 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
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [4] [0] keys.
[image: ]			Confirm with [[image: ]] key.
< Calibration >
1: M191 Ca-hardness 2
2: M191 reset 0 cali.
3: M170 Fluoride L

The display shows:



[image: ]			Press [Shift] + [2] keys.
The display shows:< Calibration >
191 Ca-hardness 2 T
Reset?
YES: 1	NO: 0




[image: ]			Press [Shift] + [0] keys to keep the method blank.
[image: ]	Press [Shift] + [1] keys to erase the method blank and set the value back to factory calibration.
Fluoride Method 170
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [4] [0] keys.
[image: ]			Confirm with [[image: ]] key.
< Calibration >
1: M191 Ca-hardness 2
2: M191 reset 0 cali.
3: M170 Fluoride L

The display shows:




[image: ]			Press [Shift] + [3] keys.
The display shows:< Calibration >
170 Fluoride L
ZERO: deionised water
press ZERO

1. Fill a clean vial (24 mm Ø) with exactly 10 ml of deionised water, close tightly with cap. 
2. Place the vial in the sample chamber, making sure that the triangular marks on the vial and instrument are aligned.
[image: ]			3. Press [ZERO] key.
The display shows:< Calibration >
170 Fluoride L
T1: 0 mg/l F
press TEST

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 rightly with the cap and swirl gently several times to mix the contents.
7. Place the vial in the sample chamber, making sure that the triangular marks on the vial and instrument are aligned.
[image: ]			8. Pres [TEST] key.
The display shows:< Calibration >
170 Fluoride L
T1 accepted
T2 1 mg/l F
press TEST

9. Remove the vial from the sample chamber, empty the vial, rinse the vial and cap several times and the fill the vial with exactly 10 ml Fluoride standard (concentration 1 mg/l F).
10. Add exactly 2 ml SPADNS reagent solution to the fluoride standard. Caution: vial is filled up to the top!
11. Place the vial in the sample chamber, making sure that the triangular marks on the vial and instrument are aligned.
[image: ]			12. Press [TEST] key.
The display shows:< Calibration >
170 Fluoride L
Calibration accepted [image: ]




[image: ]			Confirm with [[image: ]] key.
[image: ]			Press [ESC] key to return to method selection.
[image: ][image: ][image: ][image: ]	Press [Shift] + [1] [7] [0] to select fluoride method.
[image: ]			Confirm with [[image: ]] key.
If an error message appears, please repeat adjustment.170 Fluoride L
0.05-2 mg/l F
Error, absorbance
T2>T1	[image: ]





Notes: 
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 the dependent on the exact sample and reagent volumes, the sample and reagent volumes should always be measured by using a 10 ml resp. 2 ml volumetric pipette (class A).



User Calibration
If a test method is user calibrated, the method name is displayed inverse.
Procedure:
· Prepare a standard of known concentration and use this standard instead of the sample according to the test procedure.
· It is recommended to use well known standard which hare formulated according to DIN EN, ASTM or other international norms or to use the certified standards which are commercially available.
· After measuring this standard solution it is possible to change the displayed results to the required value.
· If a method uses a mathematic equation for the calculation of the results, it is only possible to calibrate the basic tests since all the other tests use the same polynomial. 
· The same applies for some test procedures which use a polynomial from another test procedure.
Return to factory calibration:
If the user calibration has deleted the factory calibration is automatically activated.
Remarks:
The ‘fluoride’ method cannot be calibrated with mode 45 since the test requires a calibration related to the batch of liquid reagent (SPADNS) (mode 40, chapter ‘Fluoride Method 170’, see above).

	No.
	Method
	Recommended range for user calibration

	35
	Alkalinity- p
	100-300 ml/l CaCO3

	30
	Alkalinity-total
	50-150 mg/l CaCO3

	31
	Alkalinity-total HR
	50-300 mg/l CaCO3

	40
	Aluminium
	0.1-0.2 mg/l Al

	60
	Ammonium
	0.3-0.5 mg/l N

	85
	Boron
	1 mg/l B

	80
	Bromine
	Calibration with basic test 100 chlorine free

	90
	Chloride
	10-20 mg/l Cl-

	100
	Chlorine
	0.5-1.5 mg/l Cl

	103
	Chlorine HR
	0.5-6 mg/l Cl

	120
	Chlorine dioxide
	Calibration with basic test 100 chlorine free

	125
	Chromium
	1 mg/l Cr

	130
	COD LR
	100 mg/l O2

	131
	COD MR
	500 mg/l O2

	132
	COD HR
	5 g/l O2 = 5000 mg/l O2

	204
	Colour Pt-Co
	Operating range

	150
	Copper
	0.5-1.5 mg/l Cu

	160
	CyA-TEST
	30-60 mg/l CyA

	157
	Cyanide
	0.1-0.3 mg/l CN

	170
	Fluoride
	Calibration with 0 and 1 mg/l F through mode 40

	210
	H2O2 
	Calibration with basic test 100 chlorine free

	No.
	Method
	Recommended range for user calibration

	190
	Hardness, Calcium
	100-200 mg/l CaCO3

	191
	Hardness, Calcium 2
	100-200 mg/l CaCO3

	200
	Hardness-total
	15-25 mg/l CaCO3

	215
	Iodine
	Calibration with basic test 100 chlorine free

	220
	Iron
	0.3-0.7 mg/l Fe

	240
	Manganese
	1-2 mg/l Mn

	250
	Molybdate
	5-15 mg/l Mo

	257
	Nickel
	6-8 m/l Ni

	260
	Nitrate LR
	0.5-0.7 mg/l N

	270
	Nitrate
	0.2-0.3 mg/l N

	290
	Oxygen active
	Calibration with basic test 100 chlorine free

	300
	Ozone (DPD)
	Calibration with basic test 100 chlorine free

	320
	Phosphate LR
	1-3mg/l PO4

	321
	Phosphate HR
	30-50 mg/l PO4

	329
	pH-value LR
	6.0-6.6

	330
	pH-value 
	7.6-8.0

	332
	pH-value HR
	8.6-9.0

	340
	Potassium
	3 mg/l K

	350
	Silica
	0.5-1.5 mg/l SiO2

	212
	Sodium hypochlorite
	8 %

	355
	Sulfate
	50 mg/l SO4

	365
	Sulfide
	0.2-0.4 mg/l S

	370
	Sulfite
	3-4 mg/l SO3

	384
	Suspended Solids
	Operating range

	386
	Turbidity 
	Operating range

	390
	Urea T
	1-2 mg/l CH4N2O

	400
	Zinc T
	0.2-0.4 mg/l Zn





Store User Calibration
Perform the required method as described in the manual using a standard of known concentration instead of the water sample.100 Chlorine T
0.02-6 mg/l Cl2
0.90 mg/l free Cl2


[image: ][image: ][image: ][image: ]	If the test result is displayed, press [MODE], [Shift] + [4] [5] keys.
[image: ]			Confirm with [[image: ]] key.




The display shows:<User calibration>
100 Chlorine T
0.02-6 mg/l Cl2
0.90 mg/l free Cl2
up: ↑, down: ↓
save: [image: ]







[image: ]	Pressing the arrow key [] once increases the displayed result.
[image: ]	Pressing the arrow key [] once decreases the displayed result.
Press keys until the displayed result corresponds to the value of the standard.
[image: ]			Confirm with [[image: ]] key.
[image: ]			Cancel user calibration by pressing [ESC] key.Jus Factor
Saved

The display shows:


Now the method name is displayed inverse and the test result is calculated with new calibration factor.100 Chlorine T
0.02-6 mg/l Cl2
1.00 mg/l free Cl2




Delete User Calibration
This chapter only applies for the methods which can be user calibrated.

Select the required method.100 Chlorine T
0.02-6 mg/l Cl2
Prepare Zero
press ZERO





[image: ][image: ][image: ][image: ]	Instead of zeroing the instrument, press [MODE], [Shift] + [4] [6].
[image: ]			Confirm with [[image: ]] key.
The display shows:<User calibration>
100 Chlorine T
0.02-6 mg/l Cl2
1.00 mg/l free Cl2
Clear user calibration?
YES: 1, NO: 0







[image: ][image: ]		Press [Shift] + [1] keys to delete user calibration.
[image: ][image: ]		Press [Shift] + [0] keys to keep the valid user calibration.
The instrument goes back to zero-query automatically.
2.4.5 [bookmark: _Toc3455387]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 and f are no longer included.

[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [5] [0] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<Profi-Mode>
ON: 1, OFF: 0



[image: ][image: ]		Press [Shift] + [0] keys to switch the Profi-Mode off.
[image: ][image: ]		Press [Shift] + [q] keys to switch the Profi-Mode on.
The display shows either<Profi-Mode>
Switched off



Or:<Profi-Mode>
Switched on



[image: ]			Confirm with [[image: ]] 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 when it is switched off. To change the photometer settings, a new setting is required.
One Time Zero (OTZ)
One Time Zero is available for all methods where Zero is performed in a 24 mm Ø round vial with sample water.
One Time Zero can be used for different tests providing the test 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 One Time Zero 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. 
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [5] [5] keys.
[image: ]Confirm with [[image: ]] key.
The display shows:<One Time Zero>
ON: 1, OFF: 0



[image: ][image: ]		Press [Shift] + [0] keys to switch the OTZ off.
[image: ][image: ]		Press [Shift] + [1] keys to switch the OTZ on.
The display shows:<One Time Zero>
Switched off



Or:<One Time Zero>
Switched off



[image: ]			Confirm with [[image: ]] key.
The instrument foes back to mode menu automatically.
Note: The specified accuracy is valid for all test results when Zero is performed for each test (One Time Zero function is switched off).
2.4.6 [bookmark: _Toc3455388]User Options
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 programme structure requires that this list must have at least one active (switched on) method. For this reason, it is necessary to activate first all require methods and then to switch off the automatically activated one if this method is not required.


User Method List, Adaptation
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [0] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<Method list>
selected: •
Toggle: F2
save: [image: ]
cancel: ESC


Start with [[image: ]] key.



The complete method list is displayed:<Method list>
>> 20•Acid demand
     35•Alkalinity-p T
     30•Alkalinity-tot T
     ….


Method 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.

[image: ][image: ]	Press arrow key [] or [] to select the required method from the displayed list.
[image: ]			Switch with [F2] key between ‘active’ [•] and ‘inactive’ [ ].
Select next method, activate or inactivate as required and repeat.
[image: ]			Confirm with [[image: ]] key.
[image: ]			Cancel without storing by pressing [ESC] key.
Recommendation: 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 cannot be activated.
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.
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [1] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<Mlist all on>
switch on all methods
YES: 1, NO: 0





[image: ][image: ]		Press [Shift] + [1] keys to display all methods in the method selection list.
[image: ][image: ]		Press [Shift] + [0] keys to keep the valid method selection.
The instrument goes back to mode menu automatically.
User Method List, Switch All Methods Off
The programme structure requires that the method list must have at least one active (switched on) method. For this reason, the instrument activates one method automatically.
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [2] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<Mlist all on>
switch off all methods
YES: 1, NO: 0





[image: ][image: ]	Press [Shift] + [1] keys to display only one method in the method selection list.
[image: ][image: ]		Press [Shift] + [0] keys to keep the valid method selection.
The instrument goes back to mode menu automatically.
User Concentration Methods
It is possible to enter and store up to 10 User Concentration Methods.
Therefore, you need 2 to 14 standards of know 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 ‘overrrange’ 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 ranger. The operation range should be within this range to achieve best results.
* 1000 mAbs = 1 Abs = 1 E (displayed)
Entering a User Concentration
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [4] keys.
[image: ]			Confirm with [[image: ]] key.
ENTRY PROCEDURE
The display shows:<User concentr.>
choose no.: _ _ _ 
(850-859)




[image: ]			Enter a method number in the range from 850 to 859
e.g. [Shift] + [8] [5] [0]
[image: ]			Confirm with [[image: ]] key.
Note: If the entered number has already been used to save a concentration, the display shows the query:<User concentr.>
Overwrite conc. meth.?
YES: 1, NO: 0



[image: ][image: ] Or [image: ]	 Press [Shift] + [0] or [ESC] keys to go back to method no. query.
[image: ][image: ]		Press [Shift] + [1] keys to start entry mode.

The display shows:<User concentr.>
wavelength:
1: 530 nm	4: 430 nm
2: 560 nm	5: 580 nm
3:610 nm	6: 660 nm






[image: ][image: ]		Enter the required wavelength
e.g. [Shift] + [2] for 560 nm.
The display shows:<User concentr.>
choose unit:
>>	mg/l
g/l
mmol/l
mAbs
µg/l
E
A
%
	










[image: ][image: ]	Press arrow key [] or [] to select the required unit.
[image: ]			Confirm with [[image: ]] key.
The display shows:<User concentr.>
choose resolution
1: 1
2: 0.1
3: 0.01
4: 0.001
	


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




MEASUREMENT PROCEDURE WITH STANDARDS OF KNOWN CONCENTRATION
The display shows:<User concentr.>
prepare Zero
press ZERO
	






[image: ]			Prepare Zero and press [ZERO] key.
Note: Use deionised water or reagent blank value.
The display shows:<User concentr.>
Zero accepted
S1: +_______
[image: ] │ ESC │ F1
	






[image: ][image: ][image: ][image: ][image: ]	Enter the concentration of the first standard
e.g. [Shift] + [0] [.][0][5]
[image: ]			Press [ESC] to delete a digit.
[image: ]			Press [F1] key to reset numerical input.
[image: ]			Confirm with [[image: ]] key.
The display shows:<User concentr.>
S1: 0.05 mg/l
prepare Test
press TEST
	






[image: ]			Prepare the first standard and press [TEST] key.
The display shows the input value and measured absorption value. <User concentr.>
S1: 0.05 mg/l
mAbs: 12	[image: ]
	




[image: ]			Confirm with [[image: ]] key.
The display shows:<User concentr.>
S1 accepted
S2: + _____
[image: ] │ ESC │F1
	






[image: ][image: ][image: ][image: ]	Enter the concentration of the second standard
e.g. [Shift] + [0] [.][1]
[image: ]			Press [ESC] to delete a digit.
[image: ]			Press [F1] key to reset numerical input.
[image: ]			Confirm with [[image: ]] key.
The display shows:<User concentr.>
S2: 0.10 mg/l
prepare Test
press TEST
	






[image: ]			Prepare the second standard and press [TEST] key.
The display shows the input value and measured absorption value. <User concentr.>
S1: 0.10 mg/l
mAbs: 150	[image: ]
	




[image: ]			Confirm with [[image: ]] key.
The display shows:<User concentr.>
S2 accepted
S3: + ______
[image: ] │ ESC │ F1 │ Store
	


Note:
- Perform as described above to measure further standards.
- The minimum number of measured standards is 2.
- The maximum number of measured standards is 14 (S1 to S14).
[image: ]	If all required standards or the maximum value of 14 standards are measured, press [Store] key.
The display shows:<User concentr.>
stored!
	



The instrument goes back to the mode menu automatically.
	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.
TIP: Save all your concentration data in a written form because, in case of power outage (e.g. changing the battery), all concentration data will 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 programme allows the user to apply a Polynomial up to the 5th degree:
y = A + Bx + Cx2 + Dx3 + Ex4 + Fx5
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. 12,135,673 = 1,213,567E+02
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [5] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<User polynoms.>
choose no.: ______
(800-824)
	




Enter a method number in the range from 800 to 824
[image: ][image: ][image: ][image: ]	e.g. [Shift] + [8] [0] [0]
[image: ]			Confirm with [[image: ]] key.
Note: If the entered number has already been used to save a concentration, the display shows the query:<User polynoms.>
Overwrite polynom?
YES: 1, NO: 0



[image: ][image: ] Or [image: ]	Press [Shift] + [0] or [ESC] keys to go back to method no. query.
[image: ][image: ]	Press [Shift] + [1] keys to start entry mode.
The display shows:<User polynoms.>
wavelength:
1: 530 nm	4: 430 nm
2: 560 nm	5: 580 nm
3:610 nm	6: 660 nm






[image: ][image: ]		Enter the required wavelength
e.g. [Shift] + [2] for 560 nm.
The display shows:<User polynoms.>
y = A+Bx+Cx2+Dx3+
Ex4+Fx5
A: + __________
	






[image: ][image: ]	Press arrow key [] or [] to change between plus and minus sign.
[image: ][image: ][image: ][image: ][image: ]	Enter data of the coefficient A including decimal point
e.g. [Shift] + [1] [.][3][2]
[image: ]			Press [F1] key to reset numerical input.
[image: ]			Confirm with [[image: ]] key.
The display shows:<User polynoms.>
A: 1.32___   E+____
	




[image: ][image: ]	Press arrow key [] or [] to change between plus and minus sign.
[image: ][image: ]	Enter the exponent of the coefficient A 
e.g. [Shift] + [3]
[image: ]			Confirm with [[image: ]] key. 
Successively, the instrument queries the data for the other coefficients (B, C, D, E and F).<User polynoms.>
y = A+Bx+Cx2+Dx3+
Ex4+Fx5
B: + __________

Note: If zero [0] is entered for the value of the coefficient, the input of the exponent is omitted automatically.


[image: ]			Confirm every input with [[image: ]] key.
The display shows:<User polynoms.>
measurement range
Min mAbs: +_________
Max mAbs: +_________

Enter measurement ranges from -2600 mAbs to +2600 mAbs.



[image: ][image: ]	Press arrow key [] or [] to change between plus and minus sign.
Enter the values in Absorbance (mAbs) for the upper limit (Max) and the lower limit (Min).
[image: ]			Confirm with [[image: ]] key. 

The display shows:<User polynoms.>
choose unit:
>>	mg/l
g/l
mmol/l
mAbs
µg/l
E
A
%
	






[image: ][image: ]	Press arrow key [] or [] to change between plus and minus sign.
[image: ]			Confirm with [[image: ]] key. 
The display shows:<User polynoms.>
choose resolution
1: 1
2: 0.1
3: 0.01
4: 0.001
	


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 automatically.
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.
TIP: 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.
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:
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [6] keys.

[image: ]			Confirm with [[image: ]] key. 
The display shows:<User m. clear>
choose no.:______
(800-824), (850-859)
	





[image: ][image: ][image: ][image: ]	Enter the number of the use method you want to delete (in the range from 800 to 824 or 850 to 859)
e.g. [Shift] + [8] [0] [0]
[image: ]			Confirm with [[image: ]] key. 
The display shows the query:<User m. clear>
M800 
delete?
YES: 1, NO: 0
	






[image: ][image: ]		Press [Shift] + [1] keys to delete the selected used method.
[image: ][image: ]		Press [Shift] + [0] keys to keep the valid user method.
The instrument goes back to mode menu automatically.
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 printed out or transferred with HyperTerminal to a PC.
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [7] keys.
[image: ]			Confirm with [[image: ]] key. 
The display shows:<User m. print>
Start: [image: ]
	




[image: ]	Press [[image: ]] key to print out the data (e.g. wavelength, unit …) of all stored user methods.
The display shows e.g.<User m. print>
M800
M803
….
	



After data transfer the photometer goes back to mode menu automatically.

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.
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [6] [9] keys.
[image: ]			Confirm with [[image: ]] key. 
The display shows:<User m. init>
Start: [image: ]
	




[image: ]			Confirm with [[image: ]] key. 
The display shows the query:<User m. init>
Initialising?
YES: 1, NO: 0
	





[image: ][image: ]		Press [Shift] + [1] keys to start initialisation.
[image: ][image: ]		Press [Shift] + [0] keys to cancel without initialisation.
2.4.7 [bookmark: _Toc3455389]Special Functions
Langelier Saturation Index (Water Balance)
For calculation, the following tests are required:
- pH-value
- Temperature
- Calcium hardness
- Total alkalinity
- TDS (Total Dissolved Solids)
Run each test separately and note the results.
Calculate the Langelier Saturation index as described:
Calculation of the Langelier Saturation Index
With mode 71 (see below), it is possible to select between degree Celsius and degrees Fahrenheit.
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [7] [0] keys.
[image: ]			Confirm with [[image: ]] 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 [[image: ]] key. If °F is selected, enter the temperature value in the range between 37 and 128 °F.
[image: ]
The display shows:<Langelier>
Calcium hardness
50 <= CH <= 1000
+ _ _ _ _ _ 
	



Enter the value for calcium hardness (CH) in the range between 50 and 1000 mg/l CaCO3 and confirm with [[image: ]] key.

[image: ]
The display shows:<Langelier>
Tot. alkalinity
5 <= TA <= 800
+ _ _ _ _ _ 
	



Enter the value for total alkalinity (TA) in the range between 5 and 800 mg/l CaCO3 and confirm with [[image: ]] key.

[image: ]
The display shows:<Langelier>
Total dissol. solids
0 <= TDS <= 6000
+ _ _ _ _ _ 
	


Enter the value for total dissolved solids (TDS) in the range between 0 and 6000 mg/l and confirm with [[image: ]] key.


[image: ]
The display shows:<Langelier>
pH-value
0 <= PH <= 12
+ _ _ _ _ _ 
	


Enter the pH-value in the range between 0 and 12 and confirm with [[image: ]] key.


[image: ]
The display shows the Langelier Saturation Index.<Langelier>
Langelier 
saturation index
0.00
	ESC [image: ]






[image: ]			Press [[image: ]] key to start new calculation.
[image: ]			Return to mode menu by pressing [ESC] key.

Operating error:
Examples:			Values out of defined range:
The entered value is too high.CH <= 1000 mg/l CaCO3 !



The entered value is too low.CH <= 1000 mg/l CaCO3 !



[image: ]	Confirm display message with [[image: ]] key and enter a value in the defined range.
Selection of Temperature Unit
Entering the temperature value is possible in degrees Celsius or degrees Fahrenheit. Therefore the following preselection is (once) required.
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [7] [1] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<temperature>
1: °C, 2: °F




[image: ][image: ]		Press [Shift] + [1] keys to select degrees Celsius.
[image: ][image: ]		Press [Shift] + [2] keys to select degrees Fahrenheit.
The instrument goes back to mode menu automatically.


2.4.8 [bookmark: _Toc3455390]Instrument Basic Settings 2
Adjusting Display Contrast
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [8] [0] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<LCD contrast>
1 ↑ 1 ↓
Store	Test
+10	-10
0…254: 180






[image: ]	Press arrow key [] to increase the contrast of the LCD display by one unit.
[image: ]	Press arrow key [] to decrease the contrast of the LCD display by one unit.
[image: ]	Press [STORE] key to increase contrast of the LCD display by 10 units.
[image: ]	Press [TEST] key to decrease the contrast of the LCD display by 10 units.
[image: ]	Confirm with [[image: ]] key.
Adjusting Display Contrast
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [8] [1] keys.
[image: ]			Confirm with [[image: ]] key.
The display shows:<LCD brightness>
1 ↑ 1 ↓
Store	Test
+10	-10
0…254: 60






[image: ]	Press arrow key [] to increase the contrast of the LCD display by one unit.
[image: ]	Press arrow key [] to decrease the contrast of the LCD display by one unit.
[image: ]	Press [STORE] key to increase contrast of the LCD display by 10 units.
[image: ]	Press [TEST] key to decrease the contrast of the LCD display by 10 units.
[image: ]	Confirm with [[image: ]] key.


2.4.9 [bookmark: _Toc3455391]Instrument Special Functions/Service
Photometer Information
[image: ][image: ][image: ][image: ]	Press [MODE], [Shift] + [9] [1] keys.
[image: ]			Confirm with [[image: ]] key.
This method informs you about the current software version, about the number of performed tests and free memory capacity.<System-Info>
Software: 
V2012.001.1.001.002
more: ↓, cancel: ESC



[image: ]	Press arrow key [] to display the number of performed test and free memory capacity.
<System-Info>
Number of Tests:
22
free records left:
1000
Cancel: ESC







[image: ] 	Finish with [ESC] key.
2.5 [bookmark: _Toc3455392]Data Transfer
To print data or to transmit to a PC, the optional Trace2o PC-Link infra-red module is required.
2.5.1 [bookmark: _Toc3455393]Data Printing
Besides the PC-Link module, the following printer is required to print data directly using the USB Interface of the module: HP Deskjet 6940.
2.5.2 [bookmark: _Toc3455394]Data Transfer to a Personal Computer
Besides the PC-Link, a transfer programme is required to transmit test results. Please find detailed information in the PC-Link manual, available upon request.


3.0 [bookmark: _Toc3455395]Enclosure
3.1 [bookmark: _Toc3455396]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 [bookmark: _Toc3455397]Technical Data
	Display
	Graphic display with backlight

	Serial Interface
	IR interface for data transfer

	Light Source
	Light-emitting diode-photosensor pair arrangement in a transparent measurement chamber
Wavelength ranges:
λ1 = 530 nm IF Δ λ = 5 nm
λ2 = 560 nm IF Δ λ = 5 nm
λ3 = 610 nm IF Δ λ = 6 nm
λ4 = 430 nm IF Δ λ = 5 nm
λ5 = 580 nm IF Δ λ = 5 nm
λ6 = 660 nm IF Δ λ = 5 nm
IF = Interference filter

	Wavelength Accuracy
	± 1 nm

	Photometric Accuracy*
	2% FS (T = 20 °C – 25 °C)

	Photometric Resolution
	0.005 A

	Measuring Range of Absorbance
	-2600 - +2600 mAbs

	Protection
	Conforming to IP 68 (1 h, 0.1 m)

	Operation
	Acid and solvent resistant touch-sensitive keyboard with integral beeper as acoustic indicator

	Power Supply
	4 batteries (type AA/LR6)
Lifetime: approx. 26 hours continuous use or 3500 tests

	Auto Off
	20 minutes after last function
30 seconds acoustic signal before switch off

	Dimensions
	Approx. 210 x 95 x 45 mm (unit)
Approx. 395 x 295 x 106 mm (case)

	Weight (unit)
	Approx. 450 g

	Working Condition
	5-40 °C at max. 30-90 % relative humidity (without condensation)

	Language Options
	English, German, French, Spanish, Italian, Portuguese, Polish; further languages possible upon request

	Storage Capacity
	Ca. 1000 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.
3.3 [bookmark: _Toc3455398]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 ≜ 1 A ≜ 1 E

	µg/l
	(=ppb) Microgram per litre

	mg/l
	(= ppm) Milligram per litre

	g/l
	(=ppth) Gram per litre

	KI
	Potassium Iodide

	KS 4.3
	Acid demand to pH 4.3 – this method is similar to total alkalinity but converted to the unit “mmol/l”
as the German IN 38409 demand

	TDS
	Total Dissolved Solids

	

	LR
	Low Range

	MR
	Medium Range

	HR
	High Range

	L
	Liquid Reagent

	P
	Powder (reagent)

	PP
	Powder Pack

	T
	Tablet

	TT
	Tube Test

	

	DEHA
	N, N-Diethylhydroxylamine

	DPD
	Diethyl-p-phenylenediamine

	DTNB
	Ellman’s reagent

	PAN
	1-(2-Pyridylazo)-2-napthol

	PMAB
	Paradimethylaminobenzaldehyde

	PPST
	3-(2-Pyridyl)-5,6-bis(4-phenylsulfonic acid)1,2,4-triazine

	TPTZ
	2,4,6-Tri-92-Pyridyl)-1,3,5-triazine

	
	

	
	





3.4 [bookmark: _Toc3455399]Troubleshooting
3.4.1 [bookmark: _Toc3455400]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
	Filter water sample

	
	Too much light on the photo cell
	Seal the cap
Repeat measurement with seal on the cap of the vial

	Underrange
	Results is under the detection limit
	Indicate results with lower x mg/l
X = low end of measuring range; if necessary use other analytical method

	Storage system error
Use mode 34
	Mains power fails or is not connected
	Insert or change battery
Delete data with mode 34

	Battery warning
[image: ]
	
Warning signal every 3 minutes
	Capacity of the battery is too low; change the batteries

	[image: ]
	Warning signal every 12 seconds
	

	[image: ]
	Warning signal, the instrument switches itself off
	Change the batteries

	Jus Overrange
E4
	The user calibration is out of the accepted range
	Please check the standard, reaction time and other possible faults
Repeat user calibration

	Jus Underrange
E4
	
	

	Overrange
E1
	The concentration of the standard is too high/low; during the user calibration the limit of the range was exceeded
	Perform the test with a standard of higher/lower concentration

	Underrange
E1
	
	

	E40 User calibration not possible
	If the display shows overrange/underrange for a test result, a user calibration is not possible
	Perform the test with a standard of higher/lower concentration

	Zero not accepted
	Light absorption is too great or too low
	Refer to Chapter 2.3.5 Performing Zero
Clean sample chamber
Repeat zeroing

	Error absorbance
e.g.: T2>T1
	Fluoride calibration was not correct
	Repeat calibration




	???
	The calculation of a value is not possible (e.g. combined chlorine)
	Test procedure correct?
If not – repeat test

	Example 1:
0.6 mg/l free Cl
???          comb Cl
0.59 mg/l total Cl

	
	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.

	Example 2:
Underrange
???          comb Cl
1.59 mg/l total Cl

	
	Example 2:
The reading for free chlorine is under the detection limit
The instrument is not able to calculate the combined chlorine
In this case, the combined chlorine is most likely the same as total chlorine

	Example 3:
0.6 mg/l free Cl
???          comb Cl
Overrange

	
	Example 3: 
The reading for total chlorine is exceeding the range.
the instrument is not able to calculate the combine chlorine
The test should be repeated with a diluted sample


3.4.2 [bookmark: _Toc3455401]General
	Finding
	Possible Causes
	Elimination

	Test result deviated 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





[image: ]
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APPLICATION NOTE								 T2O-AN-P60

AMMONIA (P60) METHOD								
The following application note explains the procedure for the detection of Ammonia (P60) using the HT1000 Photometer.  

Equipment:

· HT1000 Photometer
· 10ml vial
· Stirring rod
· HT9 Ammonia No. 1 tablet
· HT10 Ammonia No. 2 tablet

Safety:

· Consult the safety data sheet for all of the reagents before use. Even if you have used HydroTest reagents before, the formulation may have changed.

Getting started:

· Switch the unit on using the power key.
[image: ]

· Select the Ammonia method by depressing the cursor keys until ‘Ammonia T ’ is displayed or use the shortcut by pressing & holding shift followed by 60
[image: ] [image: C:\Users\chris.searle\Desktop\Buttons\6.jpg][image: ]
Release shift and press enter.
[image: ]

Blank analysis: 

· Ensure that the 10ml vial is clean.
· Fill the vial with 10ml of the water sample.
· Fit the cap and tighten.
· Place the vial in the sample chamber, making sure that the arrow marks on the instrument and vial are aligned.
· Press the zero key 	
[image: ]
· Wait until the following is displayed 
Zero accepted
Prepare Test
Press TEST



Sample preparation:

· Add one HT9 Ammonia No.1 tablet straight from the foil to the water sample.
· Crush the tablet using a clean stirring rod, until no large pieces are visible.
· Add one HT10 Ammonia No.2 tablet straight from the foil to the same water sample.
· Crush the tablet using a clean stirring rod, until no large pieces are visible.
· Close the vial tightly with the cap and swirl several times until the tablet is dissolved.

Analysis:

· Place the vial in the sample chamber, making sure that the marks on the instrument and vial are aligned.
· Press the Test key 
[image: ]
· Wait for a reaction period of 10 minutes
· After the reaction period, the measurement starts and the result is displayed in mg/l Ammonia as N. 
· Depress the cursor keys to cycle between N, NH4 and NH3

LOD/Tolerance

· The Lower LOD is 0.02 mg/l (20ppb), upper LOD is 1 mg/l (1000ppb).
· Tolerance: ± 0.005mg/l.

Notes

· For best results, rinse vials thoroughly between with deionised water. Ensure that the outside of the vials are clean, dry and free from fingerprints. Always handle vials by the lid where possible. 
· The tablets must be added in the correct sequence. Ammonia No. 1 tablet will only dissolve fully after Ammonia No. 2 tablet is added.
· The tablets should be added direct from the foil avoiding contact with hands or surfaces.
· The temperature is critical for full sample development. Below 20°C, increase reaction time to 15 minutes.
· The tablets are unsuitable for determination of ammonia in sea water or brackish water due to precipitation of salts. A solution is available if necessary.

[image: ] HT1000
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APPLICATION NOTE								 T2O-AN-P100

CHLORINE FREE & TOTAL (P100) METHOD								
The following application note explains the procedure for the detection of Free and Total Chlorine (P100) using the HT1000 Photometer.  

Equipment:

· HT1000 Photometer
· 10ml vial
· Stirring rod
· HT15 DPD No. 1 tablet
· HT16 DPD No. 3 tablet

Safety:

· Consult the safety data sheet for all of the reagents before use. Even if you have used HydroTest reagents before, the formulation may have changed.

Getting started:

· Switch the unit on using the power key.
[image: ]


· Select the Chlorine method by depressing the cursor keys until ‘Chlorine T ’ is displayed or use the shortcut by pressing & holding shift followed by 100
[image: ][image: ][image: ][image: ]
Release shift and press enter.
[image: ]

· Depress the cursor keys until the double arrow (>>) is adjacent to the required test (diff/free/total) and press enter.
[image: ]

Blank analysis: 

· Ensure that the 10ml vial is clean.
· Fill the vial with 10ml of the water sample.
· Fit the cap and tighten.
· Place the vial in the sample chamber, making sure that the arrow marks on the instrument and vial are aligned.
· Press the zero key 	
[image: ]
· Wait until the following is displayed 
Zero accepted
Prepare Test
Press TEST




Sample preparation (Free Chlorine):

· Add one HT15 DPD No.1 tablet straight from the foil to the water sample.
· Crush the tablet using a clean stirring rod, until no large pieces are visible.
· Close the vial tightly with the cap and swirl several times until the tablet is dissolved.

Analysis (Free Chlorine):

· Place the vial in the sample chamber, making sure that the marks on the instrument and vial are aligned.
· Press the Test key 
[image: ]
· Wait for a few seconds until the result is displayed in mg/l free Chlorine. 

Sample preparation (Total Chlorine):

· Add one HT15 DPD No.1 tablet and one HT16 DPD No. 3 tablet straight from the foil to the water sample.
· Crush the tablets using a clean stirring rod, until no large pieces are visible.
· Close the vial tightly with the cap and swirl several times until the tablet is dissolved.


Analysis (Total Chlorine):

· Place the vial in the sample chamber, making sure that the marks on the instrument and vial are aligned.
· Press the Test key 
[image: ]
· Wait for a reaction period of 2 minutes
· After the reaction period, the measurement starts and the result is displayed in mg/l total Chlorine. 

Sample preparation (Differentiated Determination):

· Add one HT15 DPD No.1 tablet straight from the foil to the water sample.
· Crush the tablet using a clean stirring rod, until no large pieces are visible.
· Close the vial tightly with the cap and swirl several times until the tablet is dissolved.

Analysis (Differentiated Determination):

· Place the vial in the sample chamber, making sure that the marks on the instrument and vial are aligned.
· Press the Test key 
[image: ]
· Remove the vial from the sample chamber.
· Add one HT16 DPD No.3 tablet straight from the foil to the water sample.
· Crush the tablet using a clean stirring rod, until no large pieces are visible.
· 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 on the instrument and vial are aligned.
· Press the Test key 
[image: ]
· Wait for a reaction period of 2 minutes
· After the reaction period, the measurement starts and the result is displayed in:
mg/l free Chlorine
mg/l combined Chlorine
mg/l total Chlorine

LOD/Tolerance

· The Lower LOD is 0.01 mg/l (10ppb), upper LOD is 6 mg/l (6000ppb).
· Tolerance: ± 0.005mg/l.
Notes

· For best results, rinse vials thoroughly between with deionised water. Ensure that the outside of the vials are clean, dry and free from fingerprints. Always handle vials by the lid where possible. For deep cleaning of vials, immerse in Sodium Hypochlorite solution for 1 hour and rinse with deionised water. 
· The tablets should be added direct from the foil avoiding contact with hands or surfaces.
· The sample should have a pH value of between 6.2 and 6.5 after addition of the reagent.
· High Calcium ion content and/or high conductivity can lead to turbidity of the sample and therefore incorrect measurements – a solution is available if necessary. Chlorine (High Ca) reagents can be purchased from your Trace2o distributor and are directly substitutable for Chlorine reagents.
· Interferences can occur from oxidising agents such as Bromine and Ozone.
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APPLICATION NOTE								 T2O-AN-P260

NITRATE (P260) METHOD								
The following application note explains the procedure for the detection of Nitrate (P260) using the HT1000 Photometer.  

Equipment:

· HT1000 Photometer
· Nitrate test tube
· Nitrate test powder
· Nitrate Test tablet
· 10ml vial
· Stirring rod
· Nitrite LR tablet

Safety:

· Consult the safety data sheet for all of the reagents before use. Even if you have used HydroTest reagents before, the formulation may have changed.

Getting started:

· Switch the unit on using the power key.
[image: ]

· Select the Nitrate method by depressing the cursor keys until ‘Nitrate T ’ is displayed or use the shortcut by pressing & holding shift followed by 260
[image: ] [image: C:\Users\chris.searle\Desktop\Buttons\2.jpg] [image: C:\Users\chris.searle\Desktop\Buttons\6.jpg][image: ]
Release shift and press enter.
[image: ]


Blank analysis: 

· Ensure that the 10ml vial is clean.
· Fill the vial with 10ml of the water sample.
· Fit the cap and tighten.
· Place the vial in the sample chamber, making sure that the arrow marks on the instrument and vial are aligned.
· Press the zero key 	
[image: ]
· Wait until the following is displayed 
Zero accepted
Prepare Test
Press TEST



Sample preparation:

· Fill the nitrate test tube with 20ml of the water sample.
· Add 1 level spoon of Nitrate Test powder
· Close the tube tightly with the cap and swirl vigorously for one minute
· Add one Nitrate Test tablet straight from the foil to the water sample.
· Close the tube tightly with the cap and swirl vigorously for one minute
· Stand the tube upright, allow contents to settle, then gently invert three to four times.
· Allow to stand for a further 2 minutes, then open and wipe carefully around the rim to remove solid particles.
· Decant 10ml of the treated solution into the 10ml vial.
· Add one Nitrite LR tablet straight from the foil to the water sample.
· Crush the tablet using a clean stirring rod, until no large pieces are visible.
· Close the vial tightly with the cap and swirl several times until the tablet is dissolved.

Analysis :

· Place the vial in the sample chamber, making sure that the marks on the instrument and vial are aligned.
· Press the Test key 
[image: ]
· Wait for a reaction period of 10 minutes
· After the reaction period, the measurement starts and the result is displayed in mg/l Nitrate

LOD/Tolerance
· The Lower LOD is 0.08 mg/l (80ppb), upper LOD is 1 mg/l (1000ppb).
· Tolerance: ± 0.005mg/l.
Notes

· For best results, rinse vials thoroughly between with deionised water. Ensure that the outside of the vials are clean, dry and free from fingerprints. Always handle vials by the lid where possible. 
· The tablets should be added direct from the foil avoiding contact with hands or surfaces.
· Nitrite present in the sample will also react, leading to a higher result. To correct, carry out a nitrite test (P270) on the same sample and subtract the result.
· Nitrate concentrations above 1 mg/L can be diluted up to 100x, with the result multiplied up to compensate.
· Interferences may occur from presence of the following ions: Antimony (III), Iron (III), Lead, Mercury (I), Silver, Chloroplatinate, Metavanadate, Bismuth.
· Copper (II) ions may artificially lower test results.
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APPLICATION NOTE								 T2O-AN-P270

NITRITE (P270) METHOD								
The following application note explains the procedure for the detection of Nitrite (P270) using the HT1000 Photometer.  

Equipment:

· HT1000 Photometer
· 10ml vial
· Stirring rod
· Nitrite LR tablet

Safety:

· Consult the safety data sheet for all of the reagents before use. Even if you have used HydroTest reagents before, the formulation may have changed.

Getting started:

· Switch the unit on using the power key.
[image: ]


· Select the Nitrite method by depressing the cursor keys until ‘Nitrite T ’ is displayed or use the shortcut by pressing & holding shift followed by 270
[image: ] [image: C:\Users\chris.searle\Desktop\Buttons\2.jpg][image: C:\Users\chris.searle\Desktop\Buttons\7.jpg][image: ]
Release shift and press enter.
[image: ]


Blank analysis: 

· Ensure that the 10ml vial is clean.
· Fill the vial with 10ml of the water sample.
· Fit the cap and tighten.
· Place the vial in the sample chamber, making sure that the arrow marks on the instrument and vial are aligned.
· Press the zero key 	
[image: ]
· Wait until the following is displayed 
Zero accepted
Prepare Test
Press TEST



Sample preparation:

· Add one Nitrite LR tablet straight from the foil to the water sample.
· Crush the tablet using a clean stirring rod, until no large pieces are visible.
· Close the vial tightly with the cap and swirl several times until the tablet is dissolved.

Analysis :

· Place the vial in the sample chamber, making sure that the marks on the instrument and vial are aligned.
· Press the Test key 
[image: ]
· Wait for a reaction period of 10 minutes
· After the reaction period, the measurement starts and the result is displayed in mg/l Nitrite.

LOD/Tolerance

· The Lower LOD is 0.01 mg/l (10ppb), upper LOD is 0.5 mg/l (500ppb).
· Tolerance: ± 0.005mg/l.

Notes

· For best results, rinse vials thoroughly between with deionised water. Ensure that the outside of the vials are clean, dry and free from fingerprints. Always handle vials by the lid where possible. 
· The tablets should be added direct from the foil avoiding contact with hands or surfaces.
· Interferences may occur from presence of the following ions: Antimony (III), Iron (III), Lead, Mercury (I), Silver, Chloroplatinate, Metavanadate, Bismuth.
· Copper (II) ions may artificially lower test results.



Section 6:
HydroLite®

HL101
Pocket pH Tester

Instruction Manual



Introduction:
The HydroLite® HL101 is a pocket-sized pH and temperature tester. This manual provides instructions on use, with a step-by-step operating guide, as well as care and maintenance instructions.

Components:
· HydroLite® HL101 pocket pH/temperature tester 
· pH Buffer Solutions (pH4.01/7.00)

Please note: To ensure that the HL101 pocket pH meter is fully functional, the tip of the probe must be submerged in liquid during when not in use. If left to dry out, the electrode could be damaged and therefore affect the testing. 
Trace2o uses a potassium chloride (KCl) fill solution in the cap of the meter. During transport, some of this solution may leak and dry out in the cap and on the probe, resulting in the formation of white potassium chloride crystals. This does not affect the device, and can be easily removed by rinsing the probe and cap in deionised water before carrying out testing.





Keypad:
The HL101 pocket pH/temperature tester uses a simple three-button membrane keypad, with graphical symbols to describe the function of each key.

[image: ]
Map of keys and functions:
	KEY
	FUNCTION

	On/Off
Hold
[image: ]

	· Power the unit ON/OFF
· Freezes the currently displayed value for recording; press the key again to resume measuring.
· When in calibration mode, exits calibration and returns to measurement mode.

	[image: ]Cal



	· Press the key to enter the calibration mode.
· Press and hold the key to enter the setup menu.
· In the setup mode, press the key to select default options.

	[image: ]Enter


	· Confirms the calibration or selected option.





Display:
The unit is equipped with a clear LCD display that is used to show measured value, units, mode indicators and function indicators.

[image: ]

Map of mode indicators and descriptions:

	Mode indicator
	Description

	MEAS
	Indicates unit is in the measurement mode

	CAL
	Indicates unit is in the calibration mode

	SETUP
	Indicates unit is in SETUP mode

	HOLD
	Indicates the measured value has been frozen

	ATC
	Indicates temperature compensation is enabled



Prior to Use:
· Remove the electrode protective cap from the unit. 
[image: ]
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· If the membrane on the electrode dries out, soak the electrode in 3M KCL solution or tap water for at least 15 minutes. DO NOT use distilled or deionised water, as this will shorten the life of sensor.

[image: ][image: ]

Power On/Off:
· Press ON/OFF key to turn on the unit, the display shows measured value.
· Press and hold the ON/OFF key for 5 seconds, the unit will turn off.
· If no key is pressed for 8 minutes, the unit will automatically turn off to conserve power. 

Note: The auto-off function can be disabled if required – see below for further detail

Setup Menu:
The HL101 pocket pH/temperature tester includes a comprehensive setup menu with customisable options to suit user measurement requirements.

	Menu item
	Description
	Available options
	Details
	DEFAULT?

	[image: ]
	pH Buffer
	[image: ]
	USA Standard (pH4.01/7.00/10.01)
	●

	
	
	[image: ]
	NIST Standard (pH4.01/6.86/9.18)
	

	[image: ]
	Calibration Points
	[image: ]
	1 point
	

	
	
	[image: ]
	2 points
	●

	
	
	[image: ]
	3 points
	

	[image: ]
	Temperature Unit
	[image: ]
	Degrees Celsius
	●

	
	
	[image: ]
	Degrees Fahrenheit
	

	[image: ]
	Temperature Calibration
	[image: ]
	Enters the temperature calibration mode
	

	[image: ]
	Auto-Hold
	[image: ]
	Automatically freezes a stable reading
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	Disable
	●

	[image: ]
	Auto-Off
	[image: ]
	Automatically turn off the unit
	●

	
	
	[image: ]
	Disable
	

	[image: ]
	Reset
	[image: ]
	Restore factory settings
	

	
	
	[image: ]
	Disable
	●





Changing the default parameters:
1. Press and hold the CAL key for 3 seconds to enter the setup menu; the unit goes to buffer standard selection mode, the display shows “USA/BUF” (USA standard).
[image: ][image: ]
2. Press CAL key to select the USA or NIST standard for pH buffers. Press ENTER key to confirm; the unit goes into calibration point selection mode, the display shows “2/CAL” (2 points calibration).
[image: ][image: ]
3. Press CAL key to select the number of calibration points (1, 2 or 3 points). Press ENTER key to confirm; the unit goes into temperature unit selection mode, the display shows “oC/UNIT”.

[image: ][image: ]
4. Press CAL key to select the temperature units (oC or oF). Press ENTER key to confirm, the unit goes into temperature calibration mode, the display shows “oC/CAL”. 
[image: ][image: ]
5. If you do not want to perform temperature calibration, press ENTER key; the unit goes to next option.

6. To perform temperature calibration, press CAL key to enter the temperature calibration mode, the display shows current temperature reading.
[image: ][image: ]

7. Press CAL key to set temperature value. Press ENTER key to confirm; the display shows “YES/HOLD” indicating that the auto-hold function is enabled.
[image: ][image: ]
If the auto-hold function is enabled, the unit will automatically sense a stable endpoint reading and freeze the reading in the display. If you disable this function, the unit allows user to freeze the reading in the display manually by pressing the HOLD key.

8. Press CAL key to enable or disable the auto-hold function. Press ENTER key to confirm; the display shows “YES/OFF” indicating that the auto-off function is enabled. 
[image: ][image: ]
When the auto-off function is enabled, if no key is pressed for 8 minutes, the unit will automatically turn off to conserve power.

9. Press CAL key to enable or disable the auto-off function. Press ENTER key to confirm; the display shows “NO/RST” indicating the current status of the reset function.
[image: ][image: ]
WARNING: 
The Reset function will restore the unit back to factory default settings; all calibration values and selected parameters will be reset.

10. Press CAL key to enable or disable the reset function. Press ENTER key to confirm; the unit returns to measurement mode.

EXIT THE SETUP MENU:
During the setup mode, to exit the setup menu, press ON/OFF key; the unit will return to measurement mode immediately.






pH Calibration:
The HL101 pocket pH/temperature tester allows up to 3 point calibration. We recommend that you perform at least a 2 point calibration for best accuracy. The unit automatically recognises and calibrates to the following standard buffer values.
· USA Standard Buffer Options: pH 4.01, 7.00, 10.01
· NIST Standard Buffer Options: pH 4.01, 6.86, 9.18
Single point calibration should only be carried out with pH 7.00 or pH 6.86, otherwise the calibration will not be accepted by the unit.
The unit must be calibrated prior to first use or whenever the electrode is replaced. To ensure optimum accuracy, regular calibration is recommended. Do not reuse calibration solution after calibration, contaminants in solution will affect the calibration and eventually the accuracy of the measurement.

SINGLE POINT CALIBRATION: 
1.1	Ensure that 1 point calibration is selected in the setup menu.
1.2	Rinse the pH electrode with distilled water. Press CAL key; the unit shows “pH7.00/CAL1” or “pH6.86/CAL1”.
[image: ][image: ]
1.3	Immerse the pH electrode in the pH7.00 buffer solution; the end of the sensor must be completely submerged in the calibration solution. Stir the solution gently.
1.4	Press ENTER key to confirm. Wait for the measured value to stabilise; the display shows “END”. Single point calibration is completed.
[image: ][image: ]



2 POINT CALIBRATION:
2.1	Ensure that 2 point calibration is selected in the setup menu.
2.2	Repeat steps 1.2 to 1.4 above. When the first calibration point is completed, the display will show “CAL2”. The unit prompts you to continue with second point calibration.

[image: ]


2.3	Rinse the pH electrode with distilled water. Immerse the electrode in the pH 4.01 buffer solution. Stir the solution gently.
2.4	Press ENTER key to confirm. Wait for the measured value to stabilize; the display shows electrode slope and “END”. 2 point calibration is completed.

[image: ]
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3 POINT CALIBRATION (not required for normal operation):
3.1	Ensure that 3 point calibration is selected in the setup menu.
3.2	Repeat steps 1.2 to 1.4 above. When the first calibration point is completed, the display will show “pH4.01/CAL2”. The unit prompts you to continue with second point calibration.
[image: ]
3.3	Rinse the pH electrode with distilled water. Immerse the electrode in the pH 4.01 buffer solution. Stir the solution gently.
3.4	Press ENTER key to confirm. Wait for the measured value to stabilise; the display shows electrode slope and “pH10.01/CAL3”.
[image: ]
[image: ]



3.5	Rinse the pH electrode with distilled water again. Immerse the electrode into the pH10.01 (or pH9.18) buffer solution. Stir the solution gently.
3.6	Press ENTER key to confirm. Wait for the measured value to stabilise; the display shows electrode slope and “END”. Calibration is completed.
[image: ]
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EXIT THE CALIBRATION:
During the calibration process, if you want to exit calibration, press ON/OFF key, the unit will return to measurement mode immediately.




Temperature Calibration:
During the measurement, if the temperature reading displayed differs from that of an accurate thermometer, you need to calibrate the unit.
1. Press and hold the CAL key for 3 seconds to enter setup menu.
2. Press ENTER key until unit shows the “oC/CAL” or “oF/CAL”.

[image: ][image: ]

3. Press CAL key to enter the temperature calibration mode.
4. Press CAL key again to set temperature value (Resolution: 0.5oC).

[image: ][image: ]

5. Press ENTER key to confirm, the display shows next option.
6. Press ON/OFF key, the unit returns to measurement mode. Calibration is completed.

pH Measurement:
Rinse the pH electrode thoroughly with distilled water. Immerse the electrode into the sample solution, stir the solution gently. Wait for the reading to stabilise; record the measured value as displayed.




Hold Function:
The HL101 pocket pH/temperature tester contains two data hold modes. When the Auto-Hold function is enabled, the unit will automatically sense a stable endpoint reading and freeze it; the “HOLD” indicator appears on the display. If the Auto-Hold function is disabled, press HOLD key, the unit will immediately freeze the currently displayed value.  Press the HOLD key again to resume measuring.  
[image: ][image: ]

Electrode Care and Maintenance:
· For best results, always keep the pH electrode membrane wet.
· Ensure that the electrode is thoroughly washed with distilled water after each use.
· During extended periods of disuse, store the sensor with electrode storage solution. DO NOT use deionised or distilled water.

Electrode Replacement:
When the unit fails to calibrate or gives fluctuating readings for calibration standards, you need to replace the electrode module.
1. Twist the electrode collar counter clockwise, pull the old electrode module away from the unit. 
[image: ]
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2. Align the slot on the new electrode module, gently push the module into the unit.
[image: ]
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3. Twist the electrode collar clockwise until it is tight. Installation is completed.




Replacing the Batteries:
If the battery indicator disappears during the use, the batteries require replacing.

1. Twist the electrode collar counter clockwise, pull the electrode module out from the unit.
2. Insert two “AAA” batteries into the battery compartment (note polarity).

[image: ]

3. Align the slot on the electrode module, push the electrode into the unit.
4. Twist the electrode collar clockwise until it is tight.

Troubleshooting

	LCD DISPLAY
	CAUSE
	CORRECTIVE ACTION

	[image: ]
	Electrode dried out
	Soak the electrode in 3M KCL solution or tap water for 10 minutes 

	
	Measured value is out of range
	Check whether the electrode membrane is clogged, dirty or broken
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	Incorrect pH buffer solutions
	Use fresh pH buffer solutions for calibration

	
	Electrode is broken
	Replace the pH electrode module




Specifications

	pH
	Model
	HL101

	
	Range
	-1.00~15.00pH

	
	Accuracy
	±0.01pH

	
	Resolution
	0.01pH

	
	Calibration Points
	1 to 3 points, USA (pH4.01/7.00/10.01) or NIST (pH4.01/6.86/9.18)

	
	Temperature Compensation
	0~60°C, 32~140°F, Automatic

	Temperature
	Range
	0~60°C, 32~140°F

	
	Accuracy
	±1°C

	
	Resolution
	0.1°C

	
	Calibration Range
	Measured value ±10°C

	Others
	Hold Function
	Manual or Automatic

	
	Power Off
	Manual or Automatic (8 minutes after last key pressed)

	
	Sensor Type
	Standard pH Electrode 
(Order Code: HL101ELEC)

	
	Power Requirements
	2×1.5V "AAA" Batteries

	
	Dimensions
	185(L)×40(Dia.)mm

	
	Weight
	100g
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Section 7:
HydroLite®

HL102
Pocket EC Tester

Instruction Manual










Introduction:
The HydroLite® HL102 is a pocket-sized conductivity (EC), TDS and temperature tester. This manual provides instructions on use, with a step-by-step operating guide, as well as care and maintenance instructions.

Components:
· HydroLite® HL102 pocket EC/TDS/temperature tester 
· EC Calibration Solution (1413µS)


Keypad:
The HL102 pocket EC/TDS/temperature tester uses a simple three-button membrane keypad, with graphical symbols to describe the function of each key.
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Map of keys and functions:
	KEY
	FUNCTION

	On/Off
[image: ]Hold
	· Powers the unit ON/OFF
· Freezes the currently displayed value for recording; press the key again to resume measuring.
· When in calibration mode, exits calibration and returns to measurement mode.

	[image: ]Cal



	· Press the key to enter the calibration mode.
· Press and hold the key to enter setup menu.
· In the calibration mode, press the key to set calibration values.
· In the setup mode, press the key to select default option.

	Enter
[image: ]


	· Confirms the calibration or selected option.
· Toggles between conductivity, TDS and salinity measurement modes.



Display:
The unit is equipped with a clear LCD display that is used to show measured value, mode indicators and function indicators.

[image: ]
Map of mode indicators and descriptions:
	Mode indicator
	Description

	MEAS
	Indicates unit is in the measurement mode

	CAL
	Indicates unit is in the calibration mode

	SETUP
	Indicates unit is in SETUP mode

	HOLD
	Indicates the measured value has been frozen

	ATC
	Indicates temperature compensation is enabled



Prior to Use:
· Remove the electrode protective cap from unit. 
[image: ]
[image: ]

· Soak the electrode for a few minutes in tap water to remove dirt and oil stains on the electrode.

[image: ][image: ]



Power On/Off:
· Press ON/OFF key to turn on the unit, the display shows measured value.
· Press and hold the ON/OFF key for 5 seconds, the unit will turn off.
· If no key is pressed for 8 minutes, the unit will automatically turn off to conserve power. 

Note: The auto-off function can be disabled if required – see below for further details

Setup Menu:
The HL102 pocket EC/TDS/temperature tester includes a comprehensive setup menu with customisable options to suit user measurement requirements.

	PARAMETER
	DESCRIPTION
	OPTIONS
	DESCRIPTION
	DEFAULT

	[image: ]
	Calibration Point
	[image: ]
	1 point
	●
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	2 points
	

	
	
	[image: ]
	3 points
	

	[image: ]
	TDS Factor
	[image: ]
	Setting Range: 0.1 to 1.0
	0.5
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	Temperature Unit
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	Degrees Celsius
	●
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	Degrees Fahrenheit
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	Temperature Calibration
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	Enters the temperature calibration mode
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	Auto-Hold
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	Automatically freezes a stable reading
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	Disable
	●
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	Auto-Off
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	Automatically turn off the unit
	●
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	Disable
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	Reset
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	Restore factory settings
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	Disable
	●










SETTING THE DEFAULT PARAMETERS:
1. Press and hold the CAL key for 3 seconds to enter setup menu; the display shows currently selected number of calibration points.
[image: ][image: ]
2. Press CAL key to select 1 or 2 or 3 point calibration. Press ENTER key to confirm; the unit goes to TDS factor setting mode, the display shows “0.5/TDS”.
[image: ][image: ]
3. Press CAL key to set the TDS conversion factor. Press ENTER key to confirm; the unit goes to temperature unit selection mode, the display shows “oC/UNIT”.
[image: ][image: ]
4. Press CAL key to select the temperature unit (oC or oF). Press ENTER key to confirm; the unit goes to temperature calibration mode, the display shows “oC/CAL”.
[image: ][image: ]
5. If you do not want to perform temperature calibration, press ENTER key; the unit goes to next option. 

6. To perform temperature calibration, press CAL key to enter the temperature calibration mode, the display shows current temperature reading.
[image: ][image: ]


7. Press CAL key to set temperature value. Press ENTER key to confirm; the display shows “YES/HOLD” indicating that the auto-hold function is enabled.
[image: ][image: ]
If the auto-hold function is enabled, the unit will automatically sense a stable endpoint reading and freeze the reading in the display. If you disable this function, the unit allows user to freeze the reading in the display manually by pressing the HOLD key.

8. Press CAL key to enable or disable the auto-hold function. Press ENTER key to confirm; the display shows “YES/OFF” indicating that the auto-off function is enabled.
[image: ][image: ]
When the auto-off function is enabled, if no key is pressed for 8 minutes, the unit will automatically turn off to conserve power.

9. Press CAL key to enable or disable the auto-off function. Press ENTER key to confirm; the display shows “NO/RST” indicating the current status of the reset function.
[image: ][image: ]
WARNING: 
The Reset function will restore the unit back to factory default settings, all calibration values and selected parameters will be reset.

10. Press CAL key to enable or disable the reset function. Press ENTER key to confirm, the unit returns to measurement mode. Setting is completed.

EXIT THE SETUP MENU:
During the setup mode, to exit the setup menu, press ON/OFF key; the unit will return to measurement mode immediately.




Conductivity Calibration
The HL102 pocket EC/TDS/temperature tester allows up to 3 point calibration in the conductivity mode. To ensure higher accuracy, we recommend that you perform a 3 point calibration, or select a calibration standard concentration close to the sample value you are measuring. For typical environmental freshwater samples, 1413µS/cm should be sufficient. The unit will automatically detect these conductivity standard solutions and prompt the user to calibrate the meter. When the calibration is done, all new calibration values will automatically override existing data. The following table shows acceptable conductivity ranges of calibration solution for each measuring range.
	MEASURING RANGE
	CALIBRATION SOLUTION RANGE
	DEFAULT

	0~20µS/cm
	7~17µS/cm
	10µS/cm

	20~200µS/cm
	70~170µS/cm
	84µS/cm

	200~2000µS/cm
	700~1700µS/cm
	1413µS/cm

	2~20mS/cm
	7~17mS/cm
	12.88mS/cm


Ensure that you use fresh conductivity standard solution during the calibration. Do not reuse calibration solutions as it may be contaminated and affect the calibration and accuracy of measurement.

SINGLE POINT CALIBRATION:
1.1	Rinse the conductivity electrode with distilled water, then rinse with a small amount of calibration solution. 
1.2	Press CAL key; the unit enters calibration mode. 

[image: ][image: ]
1.3	Immerse the conductivity electrode in the calibration solution; the unit immediately displays current calibration standard (e.g., 1413µS/cm). 
1.4	Press ENTER key; the default calibration value begins flashing.

[image: ][image: ]




1.5	Press CAL key to set each digit, press ENTER key to confirm. When the setting is done, ensure the displayed value matches the chosen calibration standard. 

[image: ][image: ]

1.6	Press ENTER key to start the calibration. Wait for the reading to stabilise; the display shows “END”. The unit returns to measurement mode automatically. Single point calibration is completed.
[image: ]
2 POINT CALIBRATION:
2.1	Ensure that 2 point calibration is selected in the setup menu.
2.2	Repeat steps 1.2 to 1.6 above; when the first calibration point is done, the display will show “CAL2”. The unit prompts you to continue with second point calibration.
[image: ]

2.3	Immerse the conductivity electrode in the calibration solution, the unit automatically shows current calibration standard (e.g., 84µS/cm).

[image: ]

2.4	Press ENTER key; the default calibration value begins flashing.
2.5	Press CAL key to set each digit, press ENTER key to confirm. When the setting is done, ensure the displayed value matches the chosen calibration standard.
2.6	Press ENTER key to start the calibration. Wait for the reading to stabilise; the display shows “END”. The unit returns to measurement mode. Second point calibration is completed.

3 POINT CALIBRATION:
3.1	If 3 point calibration is selected in the setup menu, when second calibration point is done, the display will immediately show “CAL3”. The unit prompts to continue with third point calibration.
3.2	Repeat the above steps until the display shows “END”, the unit returns to measurement mode. Calibration is completed.

Note: Performing the conductivity calibration will simultaneously calibrate the corresponding TDS and salinity values. 

Temperature Calibration
During the measurement, if the temperature reading displayed differs from that of an accurate thermometer, you need to calibrate the unit.
1. Press and hold the CAL key for 3 seconds to enter setup menu.
2. Press ENTER key until unit shows the “oC/CAL” or “oF/CAL”.

[image: ][image: ]

3. Press CAL key to enter the temperature calibration mode.
4. Press CAL key again to set temperature value (Resolution: 0.5oC).

[image: ][image: ]

5. Press ENTER key to confirm, the display shows next option.
6. Press ON/OFF key, the unit returns to measurement mode. Calibration is completed.

EXIT THE CALIBRATION:
During the calibration process, if you want to exit the calibration, press ON/OFF key, the unit will return to measurement mode. 






Switching Measurement Mode:
1. In the conductivity mode, press ENTER key until the display shows “TDS”. The unit enters TDS measurement mode.
[image: ][image: ]

2. Press ENTER key, the unit enters the salinity measurement mode.
[image: ][image: ]

3. Press ENTER key again, the unit returns to conductivity measurement mode.
[image: ][image: ]

Measurement:
Rinse the conductivity electrode with distilled water. Immerse the electrode into the sample solution. Stir the solution gently. Wait for the reading to stabilise; record the measured value as displayed.

Hold Function:
The HL102 pocket EC/TDS/temperature tester contains two data hold modes. When the Auto-Hold function is enabled, the unit will automatically sense a stable endpoint reading and freeze it; the “HOLD” indicator appears on the display. If the Auto-Hold function is disabled, press HOLD key, the unit will immediately freeze the currently displayed value.  Press the HOLD key again to resume measuring.  
[image: ][image: ]

Electrode Care and Maintenance
· After each use, the conductivity electrode should be rinsed thoroughly in deionised water. 
· If there is a build-up of solids inside the measurement area of the cell, these should be removed very carefully with a cotton bud soaked in solvent, taking care not to touch the metal parts of the inner cell.

Electrode Replacement:
When the unit fails to calibrate or gives fluctuating readings for calibration standards, you need to replace the electrode module.
1. Twist the electrode collar counter clockwise, pull the old electrode module away from the unit. 
[image: ]
[image: ]

2. Align the slot on the new electrode module, gently push the module into the unit.
[image: ]
[image: ]

3. Twist the electrode collar clockwise until it is tight. Installation is completed.

Replacing the Batteries:
If the battery indicator disappears during the use, the batteries require replacing.

1. Twist the electrode collar counter clockwise, pull the electrode module out from the unit.
2. Insert two “AAA” batteries into the battery compartment (note polarity).

[image: ]

3. Align the slot on the electrode module, push the electrode into the unit.
4. Twist the electrode collar clockwise until it is tight.

Troubleshooting

	LCD DISPLAY
	CAUSE
	CORRECTIVE ACTION

	[image: ]
	Electrode dried out
	Soak the conductivity electrode in tap water for 10 minutes 

	
	Measured value is out of range
	Check the electrode whether clogged, dirty or broken

	[image: ]
	Incorrect calibration solutions
	Using the fresh conductivity standard solutions for calibration

	
	Setting value does not match calibration solution
	Reset the calibration value

	
	Electrode is broken
	Replace the electrode module



Specifications

	Conductivity
	Model
	HL102

	
	Range
	0~20.00, 200.0, 2000µS/cm, 20.00mS/cm

	
	Accuracy
	±1% F.S

	
	Resolution
	0.01, 0.1, 1

	
	Calibration Points
	1 to 3 points

	
	Calibration Solutions
	10µS/cm, 84µS/cm, 1413µS/cm, 12.88mS/cm

	TDS
	Range
	0~10 parts per thousand (Max. 20 parts per thousand, depending on factor setting)

	
	Accuracy
	±1% F.S

	
	TDS Factor
	0.1~1.0 (Default 0.5)

	Salinity
	Range
	0~10 parts per thousand

	
	Accuracy
	±1% F.S

	
	Resolution
	0.01 parts per thousand

	Temperature
	Range
	0~60°C, 32~140°F

	
	Accuracy
	±1°C

	
	Resolution
	0.1°C, 0.1°F

	
	Calibration Points
	1 point

	
	Calibration Range
	Measured value ±10°C

	Others
	Temperature Compensation
	0~60°C, 32~140°F

	
	Temperature Coefficient
	2%/°C

	
	Cell Constant
	K=1

	
	Normalization Temperature
	25°C

	
	Hold Function
	Manual or Automatic

	
	Power Off
	Manual or Automatic (8 minutes after last key pressed)

	
	Sensor Type
	Order Code: HL102ELEC

	
	Power Requirements
	2×1.5V "AAA" Batteries

	
	Dimensions
	185(L)×40(Dia.)mm

	
	Weight
	100g



Calculation of TDS conversion factor:

To determine the TDS conversion factor use the following formula:
Actual TDS


Factor=Actual Conductivity @ 25ºC




Where:
Actual TDS: value from the high purity water and precisely weighed NaCl or KCL reagent.
Actual Conductivity: the measured conductivity value.

For example:
Dissolve 64 grams of potassium chloride reagent in 1L distilled water. If its conductivity value is 100mS/cm, then TDS conversion factor is 0.64.
[image: ]
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