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1. Introduction

The yFlameCal+o is single channel emission flame photometer designed for the routine
determination of sodium (Na) and potassium (K). Additional filters are available for the
determination of lithium (Li) & Calcium (Ca)

2. Theory

Flame photometry relies upon the fact that the compounds of the alkali and alkaline earth
metals can be thermally dissociated in a flame and that some of the atoms produced will be
further excited to a higher energy level. When these atoms return to the ground state, they
emit radiation which lies mainly in the visible region of the spectrum. Each element will emit
radiation at a wavelength specific for that element. The table below gives details of the
measurable atomic flame emissions of the alkali and alkaline earth metals in terms of the
emission wavelength and the color produced.

Element Wavirlzl:;tlﬁ?nm) Flame Color
Sodium (Na) 589 Yellow
Potassium (K) 766 Violet
Barium (Ba) 554 Lime Green
Calcium (Ca) 622* Orange
Lithium (Li) 670 Red

*Note: Calcium is measured by using the calcium hydroxide band emission at 622 nm as the Calcium
main atomic emission occurs at 423 nm.

Over certain ranges of concentration, the intensity of the emission is directly proportional to
the number of atoms returning to the ground state. This is in turn proportional to the absolute
quantity of the species volatized in the flame, i.e. light emitted is proportional to sample
concentration.

It can be seen that if the light emitted by the element at the characteristic wavelength is
isolated by an optical filter and the intensity of that light measured by a photodetector, then an
electrical signal can be obtained proportional to sample concentration. Such an electrical
signal can be processed, and the readout obtained in an analogue or digital form.

ANALAB flame photometer consists of the following basic components:

a) The burner: a flame that can be maintained in a constant form and at a constant
temperature.

b) Nebulizer and mixing chamber: a means of transporting a homogeneous solution into
the flame at a steady rate.

c) Simple color filters (interference type): a means of isolating light of the wavelength to
be measured from that of extraneous emissions.

d) Photodetector: a means of measuring the intensity of radiation emitted by the flame.
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3.

The Instrument can operate within temperature and relative humidity conditions of 0°C to 55°C
and 5 to 95 % respectively. However, an environment comfortable for human habitation

Environmental Condition

(reasonable constant temperature and humidity conditions) is recommended for optimum
performance and instrument lifetime.

Exposure to corrosive substances (weather gas, liquid or solid) may affect materials and
components used in yFlameCal10 and should avoid.

1)

LOCATION

The yFlameCal10 requires a conventional laboratory bench 90 cm. Long, 60 cm. Deep.

4,

Packing List

3;'. Description Qty P?/clk;d
01 | Basic Unit Model: yFlameCal10 Flame photometer 01
02 | Sodium & Potassium Filter (installed in instrument) 01 each
02 | Air Supply Unit 01
03 | Nebulizer Inlet Tube (7 inch) 02
04 | Sample Beaker 06
05 | Gas Lighter 01
06 | LPG Gas Tube, Low Pressure (Meter) 01
07 | Housing Clip for LPG Gas tube 02
08 | Silicon Rubber Tube for drain (Meter) 01
09 | Nebulizer Cleaning Wire (8 inch) 01
10 | PU tube for Air Supply (2 Meter) 01
11 | Power Cord 01
12 | Operational & Instruction Manual with SOP 01
13 | Calibration Test certificate without traceability certificate 01
14 | Warranty Card 01
Optional Item (If ordered)
15 | Keypad Screen Guard (Fitted with instrument) 01
16 | Calcium Filter (Installed in Instrument) 01
17 | Lithium Filter (Installed in Instrument) 01
18 | Barium Filter (Installed in Instrument) 01
19 | DQ/IQOQ/PQ Documents 01 set
Any shortages or damage should be reported immediately to the manufacturer or local
distributor.
Serial No.: Packed By:
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UNPACKING PROCEDURE

Open the box to indicate arrow.

a.
b. Take out the bonded Accessories carefully.

c. Part name and quantity is indicated on each part.
d.

Install the unit according to installation procedure.

S.

Technical Specifications

> Element Range :Na, K, & Li :1-100 ppm and Ca:15-100 ppm

> Sensitivity :Na: 0.5 ppm, K: 0.5 ppm, Li: 0.5 ppm, Ca: 15 ppm

> Resolution : 0.1 ppm

> Linearity : Batter Than 2%

> Reproducibility : < 1% coefficient of variation for 20 consecutive samples
using 10 ppm Na set as maximum standard

> Detector : Silicon Photocell

> Calibration : Up to 3 standards per element with in-built curve Fitting
software.

> Quick Calibration Facility : With Highest standard

> Filter Selection : Automatic by soft touch key

> Ignition System : Automatic

> Flame type : LPG & Dry Qil Free Air

> Auto Flame Detection : Yes, Audio and Visual Alarm

> Display : 16 X 2 Line Alphanumeric LCD with Backlit

> Keypad : Membrane waterproof polycarbonate soft touch keypad
compliance to UL/ROHS

> Gas Control : Adjustable with Regulator

> Atomizer : Axial Flow Type

> Power Supply : 230 VAC £10%, 50 Hz

> Air supply Unit : Consist of Air Compressor, Pressure Gauge, Pressure

Regulator, Moisture Filter, PU Tube (2 Meters) and Air filter

with moisture absorbent catalyst
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6. Description of Keypad

pFlameCalio is having FOURTEEN keys with 16 x 2 Backlit LCD.

1#:\:§ = Flame Photometer

V=< —p 3P

CALIB. : To calibrate element

MODE : To select Mode

UP/DN Arrow : To SCROLL UP & DOWN

LEFT Arrow : To Scroll LEFT

RIGHT Arrow : To Scroll RIGHT

ENTER : To confirm selected Mode/Value

ESC : To come out from mode

Save : To save calibration data

Na/K/CalLi : To select filter for analysis

LPG On/Off : To open/off LPG gas valve to ignite flame

7. Description of Rear Panel

LPG INLET
230VAC+10%. 50Hz

Mains : To connect Mains Power Cord
LPG Inlet : To connect LPG tube from LPG Cylinder
Auto Ignition : To ignite flame (Optional)

Page 5 of 28



8. Description of Mixing Chamber

> Air In : This Nozzle is provided on right side of instrument with
mixing chamber. Air tube (PU Tube) from Air compressor output is
to relate to this nozzle.

> Nebulizer : Located at the front side of Mixing chamber with thin tube which
is using to draws the solution under test by suction.

> Drain nozzle : This Nozzle is provided on front side of mixing chamber where
drain tube must connect which is filled with de ionized water
(Without any Air Bubble) other side of tube should keep in half
water filled bottle.
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9. Installation

Install the unit at a place free from dust and water vapor. Place the instrument on a strong bench
and place the Compressor unit on the other table or ground which should be flame chamber
side of the main unit.

> Check the power supply, it should be 230VAC + 10% 50Hz (Please ensure the
proper earth i.e. voltage between Earth point and Neutral point should be< 3 Volts)

> Connect LPG tube at Fuel Inlet at rear side of instrument and on Cylinder properly.

> Connect Air Tube between compressor air outlet and air inlet at mixing chamber.

> Connect the drain tube to the drain outlet.

> Switch ON Air compressor and allow stabilize for 2 to 3 Minute

> Turn ON air control and adjust air pressure to read initially between 0.4 to 0.6
Kg/Cm2 on the air pressure gauge (Air flow setting procedure given in SET AIR
FLOW menu in UTITILITY mode.)

> Press the power switch on the rear panel.

> Prepare and keep Standard solutions of respective elements ready.

WARNING

The exhaust gases from the chimney are very hot. No obstruction should be placed
above the instrument and the instrument should be in a position that makes accidental
contact with the chimney or its exhaust unlikely.

The instrument needs to be operated in a well-ventilated room (although very strong

draughts should be avoided). Ensure the air tubing is routed away from sources of
heat.

Switch On the instrument from the mains, instrument will display as follows.

ANALAB
FLAME PHOTOMETER Manufacturer's Name with Model no. is display

Model: pFlameCall0
Ver 1.170203

Model Number and Version Number

ANALAB
LPG - OFF Company Name with LPG supply status
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10.

Operation Procedure

upFlameCalio is having total two modes to operate which gives easiness in using the system.

10.1. Calibration:

> Before calibration, set / edit calibration standards for each element.
» Prepare Standard of element from within the range given. (for Na, K, & Li= 1 to 100 ppm,

for Ca =15 to 100 ppm)

ANALAB
LPG - OFF

y Cal

1) Calibration
Up/Dn/Ent/Esc

vV

2) Edit Cal. Std.
Up/Dn/Ent/Esc

¢ Ent

1) Sodium (Na)
Up/Dn/Ent/Esc

¢ Ent

Qty. of Na Std. 3
Up/Dn/Ent/Esc

e |

Esk.

v A/V/Ent

Na Std1 010.0 ppm
Up/Dn/Ent/Esc

T
|
A A

Esé¢.

v Ent

Na Std1 010.0 ppm
«—/—/Up/Dn/Ent/Esc

o
3

¢ Ent.

Na Std 1 010.0 ppm
Up/Dn/Ent/Esc

vV

Na Std 2 020.0 ppm
Up/Dn/Ent/Esc

v Y _______

Esc.

Standby display

Press Cal. and ¥ Key to set / edit calibration
standards for each element.

Press ENTER to edit calibration standards

Select element with A ¥ keys and press ENTER

Enter No. of standards for selected element to
calibrate (max. 3 standards can set) with A ¥ keys

Select Standard 1. Press ENTER to edit value.
(value should be from low standard to high standard
i.e. if 20,60 and100 ppm standard prepared then
Enter Std.1 - 20, Std. 2 - 60 and Std. 3 — 100)

Enter standard value with » V¥V €A keys. Press

ENTER

Press V¥ to edit 2" standard

Set / Edit 2" standard as per above procedure.
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10.1.1. Flame Ignition

After calibration standards value set, ignite the flame and wait for flame warm up. (Warm up
time is adjustable. Factory set is 5 min.) Open LPG gas cylinder regulator to allow LPG in
instrument.

Before Igniting Flame take care of:

1. Air compressor should be ON before opening LPG gas cylinder regulator.

2. Turn ON the LPG gas supply from the gas control knob given on right side of instrument.
(Fuel flow setting procedure given in SET GAS FLOW menu in UTITILITY mode.)

3. Never view the flame from the top of the chimney.

4. Less or No air flow or more fuel from the burner causes big flame which may appear above
the chimney and can burn the mixing chamber.

5. Follow all the safety precautions required for use of LPG gas.

6. Ensure all glassware is clean and dry.

7. Double distilled water should be contamination free. This is essential for good and
accurate results.

8. Sample should neither be non-homogenous nor highly viscous. It should not contain
sediments. Filter it if need be otherwise Nebulizer tube will be clogged.

ANALAB Press LPG on/Off to ignite the flame. LPG will supply
LPG - OFF to instrument through safety valve. (Safety valve is
optional)
v LPG On/Off
LPG — ON. IGNIT GAS Ignite flame with gas lighter or by pressing auto
’ ignition key given at back side of instrument.
Ent/ Esc Set proper flame and press Enter
¢ Ent
Warming Up: 05:00 The reverse count will start from set warming time.
LPG - ON
v
Warming Up: 05:00 Adjust gas and air controls to get silent flame with
LPG - ON sharp blue cone close to the burner, irrespective of

air pressure shown on compressor pressure gauge.
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10.1.2. Calibration Procedure

Select proper filter by Filter select switch for which calibration is required.

Ready for Ana.
LPG - ON

v Cal

1) Calibration
Up/Dn/Ent/Esc

¢ Ent

1) Sodium (Na)
Up/Dn/Ent/Esc

v Ent

Wait (flt. Sel.)

PUT DISTLD. WATER
Ent / Esc

¢ Ent

Put 010.0 ppm Na
Ent/ Esc

Calibration Over
For 010.0 ppm Na

Press CAL to calibrate system

Press ENTER to calibration.

Select element to calibrate with A ¥ keys.
Press ENTER after selection.

Instrument will select filter as per element selection.

Dip Nebulizer tube in double distilled water.

Fine mist will start getting aspirated into the flame.
(Flame color should be remaining blue, if it changes,
pl. check/replace distilled water.

Instrument will read the data from detector.

Calibrate distilled water reading as a blank.

Ask to aspirate lowest standard which was set.(i.e.

standard 1) Dip nebulizer in standard.

Instrument read standard concentration.

After getting value from detector, instrument will
calibrate for standard value.

Repeat above steps for other two standards.
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Save Cal. Data?
Save / Esc

¢ Save

Updating cal. Data

1) Sodium (Na)
Up/Dn/Ent/Esc

After all points are calibrated, save calibration data.
Press SAVE key.

New calibration data will update and store in internal
memory

Select second element to calibrate with A ¥ keys or
Press ESC key

Note : Calibration needs to be checked periodically by aspirating the blank and standard
Solutions. Initially this check should be carried out after every 10 samples.
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10.2. Analysis

MFlamecal1o has separate keys for all four elements. Press filter key as per sample analysis.

Ready for Ana.
LPG - ON

v Na

QUICK CALIBRATE?
Ent / Esc

v Ent

SELECT SMPL TYPE
1) Solid 2) Liquid

Sample analysis for Solid Sample:

SELECT SMPL TYPE
1) Solid 2) Liquid

v >/

ENTER WEIGHT (gm)
1.000

v >/4A/Y

ENTER DILUTION
00001.0

v P/4A/Y

PUT DISTLD. WATER
Ent / Esc

¢ Ent

READING BLANK
000.00 ppm

Put 010.0 ppm Na
Ent/Esc

¢ Ent

Please Wait...

Press Na/K/Ca or Li key as per sample analysis
requirement. (e.g. Na)

MFlamecal1o has additional facility for quick calibration.
i.e. calibration with zero (distilled water) and highest
selected solution in calibration mode (e.g. 10 ppm)
Press ENTER for quick calibration or Press ESCAPE
to analyze without quick calibration. (it is

recommended to perform quick calibration for
accuracy)

Select sample type 1 i.e. solid with 4P keys.

Enter weight of sample in gram with €4 > ¥ A keys.

Enter dilution factor with € » V¥V A keys.

Dip Nebulizer tube in distilled water.
Press ENTER

Instrument will read and calculate blank ppm.
and will store in internal memory.

Dip Nebulizer in Highest standard e.g. 010.0 ppm

Instrument will read and calculate standard ppm and
will store in internal memory
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PUT DISTLD. WATER
Ent / Esc

¢ Ent

Please Wait...

PUT SAMPLE OF Na
Ent/Esc

¢ Ent

ANALYSIS OF Na
Please Wait...

Result of Na
010.0 ppm

v

Repeat analysis?
Ent/ Esc

<

S |

Sample analysis for Liquid Sample:

SELECT SMPL TYPE
1) Solid 2) Liquid

v >/

ENTER DENSITY
1.000

v D/4/A/V

ENTER DILUTION
00001.0

v P/UA/Y

PUT DISTLD. WATER
Ent / Esc

v Ent

READING BLANK
000.00 ppm

Dip Nebulizer tube in distilled water.
Press ENTER

Instrument will read and calculate blank ppm.

Dip Nebulizer in sample

Ent

Instrument will read and calculate sample ppm

Result of sample in ppm.

If want to repeat the same sample analysis, press
ENTER or Press ESCAPE to come out from analysis.

Select sample type 2 i.e. solid with €4» keys.

Enter density of sample with €4 » V¥ A keys.

Enter dilution factor with <€ > V¥V A keys.

Dip Nebulizer tube in distilled water.
Press ENTER

Instrument will read and calculate blank ppm.
and will store in internal memory.
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Put 010.0 ppm Na Dip Nebulizer in Highest standard e.g. 010.0 ppm
Ent/Esc
¢ Ent
Please Watit... Instrument will read and calculate standard ppm and
will store in internal memory
PUT DISTLD. WATER  |«~ Dip Nebulizer tube in distilled water.
Ent / Esc | Press ENTER
v Ent i
1
Please Watt... | Instrument will read and calculate blank ppm.
:
1
1
1
PUT SAMPLE OF Na ! Dip Nebulizer in sample
Ent/Esc i
1
v Ent :
ANALYSIS OF Na : _
. 1
Please Wait. .. | Instrument will read and calculate sample ppm
1
1
1
Result of Na ! Result of sample in ppm.
010.0 ppm !
Y :
Repeat analysis‘? | If want to repeat the same sample analysis, press
Ent / Esc -~ ¢ ENTER or Press ESCAPE to come out from analysis.
n

Follow above analysis procedure for other element analysis.
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10.3. Mode

This mode is useful to set company name which reflect on default screen, to set Air flow and
gas flow and to set warm up time of flame. Calibration Data also be viewed from this mode.

10.3.1. Calibration Data
Ready for Ana.
LPG - ON
¢ Mode
1) Cal. Data
Up/Dn/Ent/ Esc
¢ Ent
1) Sodium (Na)
Up/Dn/Ent/Esc [
¢ Ent i
Std. 1 =010.0 ppm :
Std. 2 =020.0 ppm :
vy :
Std. 3 = *#*_* |
Esc
Calibration
Not done
10.3.2. Utility
Ready for Ana.
LPG - ON
¢ Mode
1) Cal. Data
Up/Dn/Ent/ Esc
vy
2) Utility
Up/Dn/ Ent/Esc

Press MODE

Press ENTER to view calibration data of all elements

Press ENTER to view calibration data of Na.
Press A V¥ keys to select other element and press
ENTER

Calibrated standards value in ppm will display for

standard 1 and standard 2
Press V¥ key to view value for standard 3

Third standard value. If only two calibration standards
selected during calibration, third standard value will
show as ***.**

Press ESCAPE to select and view other standards.

If calibration for element is not performed “Calibration
Not done” massage will display.

Press MODE

Press ¥ to view and set different utilities.
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10.3.2.1. Company Name Set

2) Utility
Up/Dn/ Ent/Esc

¢ Ent

1) Company Name
Up/Dn/Ent/Esc

¢ Ent

SET COMPANY NAME
ANALAB

. |

vh/UAIY

10.3.2.2. Air Flow Set

Ent

Press ENTER to select different utilities

Press ENTER to set/edit company name

Set name with help of » €4 A ¥ keys and press
ENTER to confirm.

This utility is useful to adjust Air flow from compressor. Generally, air flow should set 0.4 to 0.6
Kg/cm2 on pressure gauge of air compressor so it should aspirate approx. 4 to 6 ml/min water

from nebulizer.

To set 4 to 6 ml/min water aspiration, put 10 ml beaker fill with distilled water and aspirate
through nebulizer tube. By using this utility, observe consumption of water in 1 min with given

reverse 1 min. timer.

2) Utility
Up/Dn/ Ent/Esc

v

1) Company Name
Up/Dn/ Ent/Esc

vV

2) Set Air Flow
Up/Dn/ Ent/Esc

¢ Ent

Set Air Pressure
0.4 kg on gauge

v

Count down 60
Esc to exit

—— e == ]

Consumption must
Be 4 mL to 6 mL

Ent

Press ENTER

Press V¥ to set air flow utility.

Press ENTER

Set Air pressure 0.4 kg on pressure gauge of air
supply unit.

Fill 10 mL beaker with distilled water and aspirate in
nebulizer through nebulizer tube.

Press ENTER. Countdown for 60 seconds will start.

At the end of countdown, Complete water should
aspirate from beaker to get 4 to 6 mL flow. If any
change observed, change air pressure as per
requirements.

and check flow. Press ENTER
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10.3.2.3. Gas Flow Set

This utility is useful to set fuel gas flow which helps to set perfect flame to get maximum

sensitivity in the reading.

» For fuel gas setting, select Na filter.

Open fuel gas regulator and gas knob given at right side of instrument.

>
» Ignite the flame (before igniting flame check for the air flow in nebulizer)
>

Enterin SET GAS FLOW

2) Utility
Up/Dn/Ent/ Esc

+ v

1) Company Name
Up/Dn/ Ent/Esc

vV

3) Set Gas flow
Up/Dn/Ent/ Esc

v Ent

Select element
To Set Gas Flow

¢Na

Na Flt. Selected
Ent / Esc

¢ Ent

Na Flt. Selected
0200.0

Press V¥ key to select Set Gas flow

Press ENTER to set gas flow.

Select Na filter with Na key.

Dip nebulizer tube in highest Na standard.

Adjust the count at maximum number with help from
fuel gas knob given at right side of instrument.
Press Esc after maximum number is set.
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10.4.

14.5.1.
14.5.2.

14.5.3.

10.5.

14.6.1.

14.6.2.

14.6.3.

14.6.4.

14.6.5.

14.6.6.

14.6.7.

Shutdown

Aspirate Deionized water for at least Five minutes.

If the shutdown is short term i.e. the instrument is to be used again the same
day/shift, it is adequate to remove electrical power from the unit by depressing the
power switch, and this will safely extinguish the flame.

If the shutdown is longer term or if the laboratory is likely to be left unattended during
the shutdown, then the fuel supply should be turned off at source; wait for the flame
to extinguish and then turn off the power. This ensures that there is no gas left in the
tubing to the unit.

Operation Precautions

The fuel gases used in the flame photometers are inflammable and therefore
potentially hazardous. Cylinders of fuel gas should always be stored and used in line
with the supplier's recommendation.

It is possible that a small quantity of fuel will escape from the instrument during the
ignition sequence. The amount of fuel is harmless although may smell slightly. If the
smell of fuel gas persists the instrument should be immediately shut down and the
source of the leakage determined by using a soap solution on the hose joints & fuel
line.

Do not leave the instrument running unattended while the flame is alight.

The top of the instrument chimney unit becomes very hot when running and can
cause severe burns if touched.

The exhaust gases from the flame are very hot and the area approximately 1 meter
above the chimney must be avoided. Never attempt to look down the chimney while
the flame is running. Always use the inspection window.

The instrument uses potentially hazardous electrical supplies. Never remove covers
from the instrument without first ensuring that it has been isolated completely from
the AC mains supply.

If the instrument is used in a pathology laboratory, all samples should be handled
with caution normally accorded to those known to contain pathogenic organisms.
Care should also be taken when undertaking maintenance on instruments that have
been used in these environments. A bactericidal agent should be used when
cleaning parts during routine maintenance.
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10.6.

10.6.1.

10.6.2.

10.6.3.

10.6.4.

10.6.5.

Good Practice Guidelines

It is most important that the nebulizer, mixing chamber and burner are kept clean by
carrying out the correct shutdown procedure and by periodic maintenance. If high
salt solutions are aspirated, correspondingly longer periods should be spent
aspirating deionized water prior to shut down.

Take care when preparing standards. The performance of the instrument depends
upon the accuracy and purity of the calibration standards.

Always use calibrated glassware to minimize sample preparation errors.
Always sample from the top half of the sample container. The bottom half may
contain sediment or particulate matter which could easily block the fine tubing used

in the Nebulizer.

Always use recommended spares. Even where an alternative part may be obviously
suitable there may be good reasons for not using it.
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11. Preparation of Standard Solutions

Standard solution prepared from the salts of the elements must be made up to contain the
concentration required in terms of the quantity of these elements. 1000 ppm standard solution
should have 1000 mg of element in 1000 ml of salt solution of the element.

11.1. Sodium Standard Solution (Na) (Ref. IS 9497-1980)
Weigh accurately 0.635 Gram of Anal R grade of NaCl (dried at 180 °C for 1 Hour) and
dissolve in exactly 250 ml of double distilled water. The solution so obtained will have
1000 ppm of Na. Dilute this solution to 1:10 with double distilled water to make
standard solution of 100 ppm

11.2. Potassium Standard Solution (K) (Ref. IS 9497-1980)
Weigh accurately 0.477 Gram of Anal R grade of KCI (dried at 180 °C for 1 Hour) and
dissolve in exactly 250 ml of double distilled water. The solution so obtained will have
1000 ppm of K. Dilute this solution to 1:10 with double distilled water to make standard
solution of 100 ppm

11.3. Calcium Standard Solution (Ca)
Weigh accurately 0.624 Gram of Anal R grade of CaCO3 and dissolve in minimum
quantity of 1:1 HCI and make up exactly to 250 ml with double distilled water. The
solution so obtained will have 1000 ppm of Ca. Dilute this solution to 1:9 with double
distilled water to make standard solution of 100 ppm

11.4. Lithium Standard Solution (Li)
Weigh accurately 1.331 Gram of Anal R grade of Li2CO3 and dissolve in minimum
quantity of 1:1 HCI and make up exactly to 250 ml with double distilled water. The
solution so obtained will have 1000 ppm of Li.

11.5. Barium Standard Solution (Ba)
Weigh accurately 0.443 Gram of Anal R grade of Barium Chloride (BaCl2) and dissolve
in and make up exactly to 250 ml with double distilled water. The solution so obtained
will have 1000 ppm of Ba.

11.6. Dilutions of Different Standards.
From the above elements make 100 ppm standard solutions further dilutions can be
made as under.

Concentration of 100 ppm standard solution Deionized water
Element in Solution ppm (ml) (ml)
100 100 0
90 90 10
80 80 20
70 70 30
60 60 40
50 50 50
40 40 60
30 30 70
20 20 80
10 10 90

Any of the above solutions can be use as Reference Calibration solution depending upon the
expected value of element in the sample under test.
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11.7. Preparation / Analysis / Calculation of Unknown Solutions

Formula to calculate % of Element from unknown sample.

ppm reading x Dilution factor (D1) XD2 x 100 (%)

K ppm in sample =
Sample weight x 108 (ug to gram)

Example:
e Unknown sample preparation: 0.191-gram (W) sample in 100mL (D1) deionized water and take

the reading in flame photometer. If Reading is above 100 PPM, then proceed for next point.
e Take 10 mL from above aliquot and dissolve in 100 ml water (10 times dilution (D2) and again

take reading in flame photometer.
Now, if PPM reading on FLAME PHOTOMETER IS 90

90 ppm reading x 100 (D1) x 10 (D2) X 100 (%) (9000000)

% of Element =
0.191 gram(W) x 106 (ug to gram) (191000)

% of Element = 47.12%

1% sample =1 gram in 100 mL
10 ppm =10 pg
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12. Maintenance

The design of the Model yFlameCalio is such that maintenance requirements are minimal still
to maintain good performance and prolong the life of the instrument it is important that the
procedures defined in the manual are carried out regularly. The performance of the instrument
depends upon an adequate supply of compressed air. Recommended compressor maintenance
procedures should be carried out to ensure that compressor performance does not deteriorate.

12.1. Ensure efficient Nebulizer operation.

Equipment required: 10ml graduated measuring cylinder, Stopwatch, cleaning wire Small
stiff brush

= Switch on the air supply to the flame photometer but do not light the flame.

= Fill the measuring cylinder with deionized water and present to the nebulizer inlet tube
for one minute.

» The consumption rate should be between 4 and 6 ml/min. If correct, no further action is
required.

= If the consumption rate is too low, this is likely to be caused by a blockage in the fine
capillary tubes and can usually be cleared by passing the cleaning wire through the
Nebulizer. If, after taking this action and re-checking the consumption rate it is still too
low, then the inlet tube should be discarded, and the test repeated using fresh tubing.

= |f the Nebulizer operation is still unsatisfactory, remove the Nebulizer from the mixing
chamber, disconnect from the air line, remove the inlet tubing and soak the Nebulizer in
hot Deionized water.

= Refit the Nebulizer and repeat the test.
= |f the operation is still unsatisfactory, a new Nebulizer should be fitted.

NOTE: Under no circumstances should the Nebulizer be adjusted.

= |f the instrument has been running with the flame alight, allow 30 minutes for the burner
system to cool down.

= Disconnect the mixing chamber from the chimney unit by unscrewing the knurled
locking ring and dropping the chamber clear of the chimney.

= Remove the fluted burner from the top of the burner tube.

» Rinse the burner in deionized water and remove any deposits or encrustations by brushing
with a small stiff brush. If deposits are persistent, heating or boiling the deionized water will
help.

= Clean / replace the mesh if it gets jammed or hard.

Page 22 of 28



13. Trouble Shooting

This section is a step-by step guide that should allow an operator to take appropriate actions
to clear simple faults. Any action not defined in this trouble shooting guide should only be

undertaken by qualified personnel.

13.1. Unstable results

Check the instrument stability within the limits of the instrument specifications by checking
against the reproducibility, linearity, specificity and stability parameters Specification.

Possible cause

Solution

Condensation in the air supply.

Drain the tubing. If the problem persists
moisture free air supply should be arranged
by using a water separator.

Nebulizer blocked.

Check the Nebulizer performance as defined
in maintenance section

Fuel cylinder nearly empty.

Replace cylinder with a fully charged one.

Instrument in strong draught.

Relocate the instrument.

Instrument in very bright sunlight.

Relocate the instrument.

Instrument not draining correctly.

Ensure the drain tube is clear of blockages

Atmosphere contaminated.

Remove source of contamination or improve
ventilation.

Mixing chamber/burner contaminated.

Carry out the maintenance of mixing
chamber. Ensure the instrument is always
flushed with deionized water before
shutdown.

13.2. Unable to set standard reading

Possible cause

Solution

Calibration standard at incorrect
concentration or incorrectly diluted.

Make new standards to check the calibration
procedure.

Blank calibration standard contaminated or
incorrectly set.

Re-make standard and re-set blank.

Nebulizer blocked.

Check the Nebulizer performance (Sec.14.2)

Incorrect filter selected.

Select correct filter.

13.3. Nonlinear Results

Possible cause

Solution

Nebulizer blocked.

Check the Nebulizer performance

Contaminated deionized water.

Make up new standards in fresh water.

Incorrect dilution or incorrect calibration
standard used.

Prepare fresh dilutions of the calibration
standard.

Instrument not draining adequately.

Ensure the drain tube is clear of blockages
and that the drain trap is at the correct level.
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13.4. Flame is not light

Possible cause

Solution

Fuel cylinder empty or regulator pressures
Incorrectly set.

Replace cylinder or reset regulator.

Inadequate air supply.

Check air connection to the rear panel and
the operation of the compressor.

13.5. Instrument is not getting switch ON

Possible cause

Solution

AC supply not fully engaged.

Check the power lead is correctly inserted.

AC supply not available.

Check mains supply.

Fuse blown.

Check fuses and replace if necessary.

13.6. No reading on display

Possible cause

Solution

Incorrect filter selected.

Select correct filter.

Calibration standard incorrectly made.

Re-make standard.

Nebulizer completely blocked.

Check the nebulizer performance

13.7. Unable to set blank

Possible cause

Solution

Blank contaminates.

Re-make the blank and re-check.

Burner encrusted with salt.

Clean the burner Ensure that the cleaning
procedure is carried out more frequently.
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14.

Standard Operating Procedure (SOP)

14.1. General

14.1.1. Check the power supply, it should be 230VAC £ 10% 50Hz (Please ensure the
proper earth i.e. voltage between Earth point and Neutral point should be< 3 Volts)

14.1.2. Connect LPG tube at Fuel Inlet at rear side of instrument and on Cylinder properly.

14.1.3. Connect Air Tube between compressor air outlet and air inlet at mixing chamber.

14.1.4. Be sure that Air should flow through the burner before LPG

14.1.5. Connect the drain tube at drain outlet

14.1.6. Switch ON Air compressor and allow stabilize for 2 to 3 Minute

14.1.7. Turn ON air control and adjust air pressure to read initially between 0.4 to 0.6
Kg/Cm2 on the air pressure gauge. Press the power switch on the rear panel.

14.1.8. Prepare and keep Standard solutions of respective elements ready.

14.1.9. Ensure all glass wares are clean and dry.

14.1.10. Use only contamination free Double distilled water for good and accurate results.

14.1.11. Sample should neither be non-homogenous nor highly viscous. It should not contain
sediments. Filter it if need be otherwise Nebulizer tube will be clogged.

WARNING

o The exhaust gases from the chimney are very hot. No obstruction should be
placed above the instrument and the instrument should be in a position that
makes accidental contact with the chimney or its exhaust unlikely.

o The instrument needs to be operated in a well-ventilated room (although very
strong draughts should be avoided). Ensure the air tubing is routed away from
sources of heat.

14.2. Flame Ignition

After preparing calibration standards, ignite the flame and wait for flame to warm up for
minimum 5 minutes.

14.2.1.

>
>

Before Igniting Flame take care of:

The air compressor should be ON before opening LPG gas cylinder regulator.
Turn ON the LPG gas supply from the gas control knob given on right side of
instrument.

Never view the flame from the top of the chimney.

Less or No air flow or more fuel from the burner causes big flame which may
appear above the chimney and can burn the mixing chamber.

Follow all the safety precautions required for use of LPG gas.

Ignite the flame using gas lighter or auto ignition.

Adjust gas and air controls to get silent flame with sharp blue cone close to the
burner, irrespective of air pressure shown on compressor pressure gauge.
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14.3.

14.3.1.
14.3.2.
14.3.3.
14.3.4.

14.3.5.
14.3.6.
14.3.7.
14.3.8.
14.3.9.

14.4.

14.4.1.
14.4.2.
14.4.3.

14.4.4.
14.4.5.
14.4.6.

Note:

Calibration of Flame Photometer: (Frequency — Daily prior to use)

Enter in calibration by pressing CALIB key on keypad.

Select the element as per sample to analyze, instrument will select filter.

Follow the instructions displayed. “Put distilled water)

Dip Nebulizer tube in double distilled water. Fine mist will start getting aspirated into
the flame (Flame color should remain blue, if it changes, replace distilled water).
Instrument will analyze blank solution and store reading in background.

Dip Nebulizer tube in standards one by one as per instruments instruction.

Dip nebulizer tube in highest standard solution beaker.

Save calibration data after all standards are calibrated.

Calibration data will be saved in internal memory of instrument.

Sample Analysis

Select element which need to analyze from keypad

Select type of sample Solid or Liquid.

If Solid is selected instrument will ask to enter weight of sample and dilution factor
and if Liquid sample is selected, then enter Density of sample and dilution factor.
Follow the instructions of the instrument.

At the end, the instrument will give result in ppm.

Repeat above three to four times to and take average reading to get accurate result.

Calibration needs to be checked periodically by aspirating the blank and standard solutions.
Initially this check should be carried out after every 10 samples.
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14.5.

14.5.1.
14.5.2.

14.5.3.

14.6.

14.6.1.

14.6.2.

14.6.3.

14.6.4.

14.6.5.

14.6.6.

14.6.7.

Shut Down

Aspirate Deionized water for at least Five minutes.

If the shutdown is short term i.e. the instrument is to be used again the same
day/shift, it is adequate to remove electrical power from the unit by depressing the
power switch, and this will safely extinguish the flame.

If the shutdown is longer term or if the laboratory is likely to be left unattended during
the shutdown, then the fuel supply should be turned off at source; wait for the flame
to extinguish and then turn off the power. This ensures that there is no gas left in the
tubing to the unit.

Operation Precautions

The fuel gases used in the flame photometers are inflammable and therefore
potentially hazardous. Cylinders of fuel gas should always be stored and used in line
with the supplier's recommendation.

It is possible that a small quantity of fuel will escape from the instrument during the
ignition sequence. The amount of fuel is harmless although may smell slightly. If the
smell of fuel gas persists the instrument should be immediately shut down and the
source of the leakage determined by using a soap solution on the hose joints & fuel
line.

Do not leave the instrument running unattended while the flame is alight.

The top of the instrument chimney unit becomes very hot when running and can
cause severe burns if touched.

The exhaust gases from the flame are very hot and the area approximately 1 meter
above the chimney must be avoided. Never attempt to look down the chimney while
the flame is running. Always use the inspection window.

The instrument uses potentially hazardous electrical supplies. Never remove covers
from the instrument without first ensuring that it has been isolated completely from
the AC mains supply.

If the instrument is used in a pathology laboratory, all samples should be handled
with caution normally according to those known to contain pathogenic organisms.
Care should also be taken when undertaking maintenance of instruments that have
been used in these environments. A bactericidal agent should be used when
cleaning parts during routine maintenance.
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15. Guarantee

This pFlameCal1o is guaranteed for a period of 12 calendar months from the date of delivery
against defects in material or workmanship other than valves, semiconductor, electrodes,
batteries, PVC & Polycarbonate material etc. During the guarantee period, our liability is limited
to the repair or replacement at our option of the instrument or parts there of found to be defective.

16. Service After Sales

The utmost care is taken in the design, manufacture, and inspection of all ANALAB Scientific
Instruments Pvt. Ltd. to ensure trouble-free service for long period. However, in case of
unsatisfactory performance of any our instruments please contact our distributor for your area
through whom the instrument was purchased under intimation to us.

Manufactured By:

Analab Scientific Instruments Pvt. Ltd.
Plot No. 361, Sayaji market,

N. H. No.: 8 By-Pass, At & Post: Sayajipura
Vadodara — 390019

Guijarat (INDIA)

+91-9714503393, +91-265-2514404
™ info@analab.co.in

@ www.analab.co.in

@ www.analabscientific.com

< service@analab.co.in For Service Support
™ info@analab.co.in For Sales Enquiry
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