
 

 

 

 

 
   

  

 

 

Ion measurement instrument 

 

  

 

 

 

 

 

 

 

 

The principle depend on : The sample in solution is aspirated through an aspirator or nebulizer 

into the flame, which  is usually a propane / air fuel or, even, a purified natural gas/air mixture. 

ٚ اىَ٘قذ رشرٝز  ٝؼزَذ اىَجذأ ػيٚ ٚ اىاىؼْٞخ اىَ٘ج٘دح فٜ اىَحي٘ه ٍِ خلاه شفبطخ أٗ ثخبخخ إى ػبدح ٗق٘د اىزٛ ٝنُ٘  يٖت اى

 .اىجشٗثبُ / اىٖ٘اء أٗ حزٚ خيٞظ اىغبص اىطجٞؼٜ / اىٖ٘اء اىَْقٚ

      The sample  evaporates followed by atomization  . The compounds of the alkali and alkaline 

earth metals (Group II) dissociate into atoms when introduced into the flame. Some of these atoms 

get excited to higher energy levels. But these atoms are not stable at higher levels and return to the 

ground state.                                                                                                                                           

اىَ٘ج٘دح فٖٞب رزفنل ٍشمجبد اىفيضاد اىقي٘ٝخ ٗاىفيضاد اىقي٘ٝخ الأسضٞخ )اىَجَ٘ػخ اىضبّٞخ(  ثززسٝزٖب صٌرزجخش اىؼْٞخ ٍزج٘ػخ          

ٜ اىيٖت. ثؼض ٕزٓ اىزساد ر ٚ ٚ ىا ضبسإىٚ رساد ف ٍسز٘ٝبد طبقخ أػيٚ. ىنِ ٕزٓ اىزساد ىٞسذ ٍسزقشح ػْذ اىَسز٘ٝبد الأػي

ٚ اىحبىخ الأ  سضٞخٗرؼ٘د إى

        Hence, these atoms emit radiations when returning back to the ground state. These radiations 

generally lie in the visible region of the spectrum. Each of the alkali and alkaline earth metals has a 

specific wavelength. The detector is usually a phototube or a photomultiplier tube depending on the 

quality of the instrument to convert it to digital reading.                                                                

is  :flame atomic emission spectrometry (FAES)(Flame photometry-1

one of the branches of atomic absorption spectroscopy. It is also known as 

flame emission spectroscopy. Currently, it has become a necessary tool in 

Flame photometer can be used to the field of analytical chemistry. 

determine the concentration of certain metal ions like sodium, potassium, 

In flame photometer spectra the metal ions  lithium, calcium and cesium etc.

                                                                  are used in the form of atoms. 

أحذ فشٗع اىزحيٞو اىطٞفٜ ىلاٍزصبص اىزسٛ. ٍِٗ  )ٍطٞبف الاّجؼبس اىزسٛ اىيٖجٜ (ياللهب مقياص الطيفٝؼذ 

 اىَؼشٗف أٝضب ثبسٌ اىزحيٞو اىطٞفٜ لاّجؼبس اىيٖت. حبىٞب، أصجحذ أداح ضشٗسٝخ فٜ ٍجبه اىنَٞٞبء اىزحيٞيٞخ.

ٍؼْٞخ ٍضو اىص٘دًٝ٘ ٗاىج٘ربسًٞ٘ ٗاىيٞضًٞ٘ ٗاىنبىسًٞ٘  فيضٝخاىيٖت ىزحذٝذ رشمٞض أّٝ٘بد  طٞبفَٝنِ اسزخذاً ٍ

 رسزخذً الأّٝ٘بد اىَؼذّٞخ فٜ شنو رساداىيٖت  طٞبفٗاىسٞضًٝ٘ ٍٗب إىٚ رىل. فٜ أطٞبف ٍ
 



 

 

 

ٓ الإ شؼبػبد ثكنو ػبً فٜ اىَْطقخ اىَشيٞخ ٍِٗ صٌ، فئُ ٕزٓ اىزساد رجؼش إشؼبػبد ػْذ ػ٘درٖب إىٚ اىحبىخ الأسضٞخ. رقغ ٕز

 ٗ ٜ أ ُ اىنبشف ػجبسح ػِ أّج٘ة ض٘ي ٍِ اىطٞف. ىنو ٍِ اىفيضاد اىقي٘ٝخ ٗاىقي٘ٝخ الأسضٞخ ط٘ه ٍ٘جٜ ٍحذد. ػبدح ٍب ٝن٘

ٚ قشاءح سقَٞخ ٔ إى ٚ ج٘دح اىجٖبص ىزح٘ٝي ٜ اػزَبدًا ػي                                                           أّج٘ة ٍضبػف ض٘ي

Parts of flame photometer: 

A simple flame photometer consists of the following basic components: 

Source of flame: A Burner in the flame photometer is the source of flame. It can be 

maintained in at a constant temperature. The temp erature of the flame is one of the 

critical factors in flame photometry.                                                                         

 

Fuel-Oxidant mixture Temperature (°C) 

Natural gas-Air 1700 

Propane-Air 1800 

Hydrogen-Air 2000 

Hydrogen-Oxygen 2650 

Acetylene-Air 2300 

Acetylene-Oxygen 3200 

Acetylene-Nitrous oxide 2700 

Cyanogen-Oxygen 4800 

  

 :ياللهبالطيف أجشاء جهاس قياص 

ُ ٍقٞبط ٍض٘اء اىيٖت اىجسٞظ ٍِ اىَنّ٘بد الأسبسٞخ اىزبىٞخ:  ٝزن٘

٘ ٍصذس  ٜ ٍض٘اء اىيٖت ٕ ٜ دسجخ حشاسح صبثزخ. رؼذ دسجخ حشاسح اىيٖت ٍصذس اىيٖت: اىَ٘قذ ف ٔ ف ِ اىحفبظ ػيٞ اىيٖت. َٗٝن

 أحذ اىؼ٘اٍو اىحبسَخ فٜ قٞبط ض٘ء اىيٖت.

Nebulizer: Nebulizer is used to send homogeneous solution into the flame at a 

balanced rate. 



 

 

Optical system: The optical system consists of convex mirror and convex lens. The 

convex mirror transmits the light emitted from the atoms. Convex mirror also helps 

to focus the emissions to the lens. The lens helps to focus the light on a point or slit.  

 

آح اىَحذثخ اىض٘ء اىَْجؼش ٍِ اىزساد. ٝزنُ٘ اىْظبً اىجصشٛ ٍِ ٍشآح ٍحذثخ ٗػذسخ ٍحذثخ. رْقو اىَش

رسبػذ اىَشآح اىَحذثخ أٝضًب ػيٚ رشمٞض الاّجؼبصبد ػيٚ اىؼذسخ. رسبػذ اىؼذسخ ػيٚ رشمٞض اىض٘ء ػيٚ ّقطخ 

 أٗ شق

Simple colour filters: The reflections from the mirror pass through the slit and 

reach the filters. Filters will isolate the wavelength to be measured from that of 

irrelevant emissions. 

ٍششحبد الأى٘اُ اىجسٞطخ: رَش الاّؼنبسبد ٍِ اىَشآح ػجش اىكق ٗرصو إىٚ اىَششحبد. سزقً٘ اىَششحبد 

 ثؼضه اىط٘ه اىَ٘جٜ اىَشاد قٞبسٔ ػِ الاّجؼبصبد غٞش راد اىصيخ

Photo-detector: The intensity of radiation emitted by the flame is measured by 

photo detector. Here the emitted radiation is converted to an electrical signal with 

the help of photo detector. These electrical signals are directly proportional to the 

intensity of light.                                                                                                     

ٚ يٜ٘ضنبشف اىاى ٌ قٞبط شذح الإشؼبع اىَْجؼش ٍِ اىيٖت ث٘اسطخ مبشف اىص٘س. ْٕب ٝزٌ رح٘ٝو الإشؼبع اىَْجؼش إى : ٝز

 ٓ  .الإشبساد اىنٖشثبيٞخ ثكنو ٍجبشش ٍغ شذح اىض٘ءإشبسح مٖشثبيٞخ ثَسبػذح مبشف اىص٘س. رزْبست ٕز

 

 

 

 

 

 

 

 

Fig. (1) schematic diagram of a simple flame photometer 

A brief over view of the process: 

   1.First the sample solution nebulized to the flame and evaporated leaving solid particles. 



 

 

     2.The solid particles dissociate to atoms and convert to the gaseous atoms. 

      3.The gaseous atoms absorb the energy from the flame and excited to high energy levels.    

when the atoms return to the ground state, radiation of the characteristic  element is emitted 

energy at characteristic wave length. 

 اىيٖت ٗٝزجخش ربسمًب جضٝئبد صيجخ. اىٍٚحي٘ه اىؼْٞخ  رشرٝز. أٗلاً ٝزٌ 1

ٚ رساد غبصٝخ.2 ٚ رساد ٗرزح٘ه إى  . رزفنل اىجضٝئبد اىصيجخ إى

ٚ ٍسز٘ٝبد طبقخ ػبىٞخ.3 ِ اىيٖت ٗرضٞشٕب إى  . رَزص اىزساد اىغبصٝخ اىطبقخ ٍ

ٚ اىحبىخ الأسضٞخ، رْطيق طبقخ ٍِ إشؼبع اىؼْصش اىََٞض ثط٘ه ٍ٘جخ ٍَٞض.. ػْذٍب 4  رؼ٘د اىزساد إى

 

 5. The photomultiplier tube detector used to measurement the emitted photon from the 

element.                                                                                                        

      6.The intensity of emitted light is related to the concentration of the element. 

5 ٜ ً مبشف أّج٘ة اىَضبػف اىض٘ي ُ اىَْجؼش ٍِ شذح قٞبط ى. ٝسزخذ  اىؼْصش.اىف٘ر٘

 . رشرجظ شذح اىض٘ء اىَْجؼش ثزشمٞض اىؼْصش.6
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Working procedure: 

-The flame of the photometer is calibrated by adjusting the air and gas. Then the 

flame is allowed to stabilize for about 5 min. 

-Now the instrument is switched on and the lids of the filter chamber are opened to 

insert appropriate colour filters. 

-The readings of the galvanometer are adjusted to zero by spraying distilled water 

into the flame. 

-The sensitivity is adjus ted by spraying the concentrated standard solution into the 

flame. And recording the galvanometer signal. 

ِ طشٝق ضجظ اىٖ٘اء ٗاىغبص. صٌ ٝزُشك اىيٖت ىٞسزقش ىَذح •  ٌ ٍؼبٝشح ىٖت اىف٘رٍ٘ٞزش ػ  دقبيق رقشٝجبً. 5ٝز

ٌ اُٟ ركغٞو اىجٖبص ٗفزح أغطٞخ حجشح اىَششح •  ُ اىَْبسجخ.ٝز  لإدخبه ٍششحبد الأى٘ا

ٌ ضجظ قشاءاد اى•  ٚ اىصفش ػِ طشٝق سش اىَبء اىَقطش فٜ اىيٖت.ٞيفبٍّ٘نٝز  زش ػي

ِ طشٝق سش •  ٌ ضجظ اىحسبسٞخ ػ ٜ اىٝز ٌ رسجٞو ٗٝاىيٖت.  اىٚ اىَشمضَحي٘ه اىقٞبس  زش.ٞيفبٍّ٘نىا اشبسحز

-Now each of the standard working solutions is sprayed into the flame for three 

times and the readings of galvanometer are recorded. After each spray, the apparatus 

must be thoroughly washed. 
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-Finally sample solution is sprayed into the flame for three times and the readings of 

galvanometer are recorded. After each spray, the apparatus must be thoroughly 

washed. 

ٌ رسجٞو قشاءاد اى•  ٜ اىيٖت ىَذح صلاس ٍشاد ٗٝز ٌ سش مو ٍِ ٍحبىٞو اىؼَو اىقٞبسٞخ ف زش. ثؼذ مو سرار، ٞيفبٍّ٘ناُٟ ٝز

 ٝجت غسو اىجٖبص جٞذا.

ٌ رسجٞو قشاءاد•  ٜ اىيٖت ىَذح صلاس ٍشاد ٗٝز ٌ سش ٍحي٘ه اىؼْٞخ ف زش. ثؼذ مو سرار، ٝجت غسو ٞيفبٍّ٘ناى ٗأخٞشا ٝز

 اىجٖبص جٞذا.

-Calculate the mean of the galvanometer reading. 

-Plot the graph of concentration against the galvanometer reading to find out the 

concentration of the element in the sample. 

 زش.ٞيفبٍّ٘نقشاءح اى ؼذهحسبة ٍ .

ٜ ىيزشمٞض ٍقبثو قشاءح اى•   زش ىَؼشفخ رشمٞض اىؼْصش فٜ اىؼْٞخٞيفبٍّ٘ناسسٌ اىشسٌ اىجٞبّ

-The solvent is first aspirated to obtain fine solid particles. 

-Molecules in solid sample are transformed by flame into gaseous atoms and ions.  

-These ions absorb the energy from the flame get excited to high energy levels from 

the ground state. 

-These ions are unstable, they return back to ground state. While returning they emit 

characteristic radiation. 

-The intensity of emitted light is proportional to the concentration of the element. 

ٚ جسَٞبد صيجخ دقٞقخ..  ٌ أٗلاً سحت اىَزٝت ىيحص٘ه ػي  ٝز

ٜ اى•   رساد ٗأّٝ٘بد غبصٝخ. اىٚ اىيٖترزح٘ه ثزبصٞش اىصيجخ  َبدحاىجضٝئبد اىَ٘ج٘دح ف

ِ اىيٖت فزز•  ٚ ٍسز٘ٝبد طبقخ ػبىٞخ ٍِ اىحبىخ الأسضٞخ. ٞجرَزص ٕزٓ الأّٝ٘بد اىطبقخ ٍ  إى

 الأّٝ٘بد غٞش ٍسزقشح، فئّٖب رؼ٘د إىٚ حبىزٖب الأسبسٞخ. أصْبء ػ٘درٖب رْجؼش ٍْٖب إشؼبػبد ٍَٞضحٕزٓ • 

 اىؼْصش رشمٞض ٍغ اىَْجؼش اىض٘ء شذح رزْبست. 

The oxidants in flamephotometer are mainly air, oxygen or nitrous oxide. The 

temperature of the flame depends on the ratio  of fuel and oxidant. 

The processes occurring during flame photometer analysis are summarized below: 
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 ٚ ِ أٗ أمسٞذ اىْٞزشٗص. رؼزَذ دسجخ حشاسح اىيٖت ػي ٜ ثكنو أسبسٜ اىٖ٘اء أٗ الأمسجٞ ٜ ٍقٞبط اىيٖت ٕ اىَ٘اد اىَؤمسذح ف

 ّسجخ اى٘ق٘د ٗاىَبدح اىَؤمسذح.

ٜ رحذس أصْبء رحيٞو  ٌ ريخٞص اىؼَيٞبد اىز  :مَبفٜاىيٖت  طٞفٝز

 

Evaporation: The metal particles in the sample are dehydrated, this leads to the 

evaporation of the solvent and convert the sample to a solid particles. 

: ٝزٌ رجفٞف اىجضٝئبد اىَؼذّٞخ اىَ٘ج٘دح فٜ اىؼْٞخ، ٍَب ٝؤدٛ إىٚ رجخش اىَزٝت ٗرح٘ٝو اىؼْٞخ إىٚ التبخز

 صيجخ ٍبدح

Atomization: Atomization is the separation of all atoms in a chemical substance. 

The metal ions in the sample are reduced to metal atoms by the flame. 

 رخزضه اىٚاىَ٘ج٘دح فٜ اىؼْٞخ  فيضادأّٝ٘بد اى جَٞغ نَٞٞبيٞخ.اىَبدح اى: ٕ٘ فصو جَٞغ اىزساد فٜ التذريت

 ث٘اسطخ اىيٖت اىفيضرساد 

Excitation: The electrostatic force of attraction between the electrons and nucleus 

of the atom helps them to absorb a particular amount of energy. The atoms then 

jump to the higher energy state when excited. 

Emission: Since the higher energy state is unstable the atoms returns to the ground 

state or low energy state to gain stability and emits radiation with characteristic 

wavelength. The radiation is measured by the photodetector. 

ِ الإىنزشّٗبد ّٗ٘اح اىزسح رسبػذٕب ػيٚ اٍزصبص مَٞخ  الإثارة: ٍؼْٞخ ٍِ اىطبقخ. صٌ رقفض ق٘ح اىجزة اىنٖشٗسزبرٞنٞخ ثٞ

ٚ ػْذٍب رنُ٘ ٍز ٚ حبىخ اىطبقخ الأػي  .ٖٞجخاىزساد إى

ٚ اىحبىخ الأسضٞخ أٗ حبىخ اىطبقخ اىَْخفضخ ىيحص٘ه  الانبعاث: ٚ غٞش ٍسزقشح، فئُ اىزساد رؼ٘د إى ثَب أُ حبىخ اىطبقخ الأػي

ٌ قٞبط الإشؼب ٚ الاسزقشاس ٗرْجؼش ٍْٖب إشؼبػبد راد ط٘ه ٍ٘جٜ ٍَٞض. ٝز  ع ث٘اسطخ اىنبشف اىض٘يٜ.ػي

Calibration curve In flame photometry: 

      Emitted light intensity from the flame is directly proportional to the concentration of the 

species being aspirated. The graph below shows that the direct relationship between the 

emission and concentration is true only at relatively low concentrations of mg/L level (up to 50 

mg/L).                                                                                                                                        

 القياص الضوئي للهب: منحنى المعايزة في

  ُ ٜ أدّبٓ أ ٌ اسزْكبقٖب. ٝ٘ضح اىشسٌ اىجٞبّ ٜ ٝز رزْبست شذح اىض٘ء اىَْجؼضخ ٍِ اىيٖت ثكنو ٍجبشش ٍغ رشمٞض الأّ٘اع اىز

ِ الاّجؼبس ٗاىزشمٞض رنُ٘ اىؼلاقخ ٚ  ّسجٞبً صحٞحخ فقظ ػْذ اىزشمٞضاد اىَْخفضخ اىَجبششح ثٞ ٙ ٍيغٌ / ىزش )حز ىَسز٘

 ٍيغٌ / ىزش(. 50
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Applications of flame photometer 

Flame photometer can be applied for both quantitative  and qualitative  analysis of 

elements. The radiations emitted by the flame photometer are characteristic to 

particular metal,  and therefore we can detect the presence of any specific element in 

the given sample.                                                                                                   

We can determine the presence of various alkali and alkaline earth metals  in soil 

sample by conducting flame test and then the soil can be supplied with specific 

fertilizer.                                                                                                                 

The concentrations of Na
+
 and K

+
 ions are very important in the human body for 

conducting various metabolic functions. Their concentrations can be determined by 

diluting and aspirating blood serum sample into the flame.                                         

Soft drinks, fruit juices and alcoholic beverages  can also be analysed by using 

flame photometry to determine the concentrations of various metals and elements. 

ِ رطجٞق ٍقٞبط 1 ٜ ىيؼْبصش. رؼزجش الإشؼبػبد اىَْجؼضخ ٍِ ٍقٞبط  طٞف. َٝن اىيٖت ٍَٞضح  طٞفاىيٖت ىيزحيٞو اىنَٜ ٗاىْ٘ػ

 ذد فٜ اىؼْٞخ.َٝنْْب امزكبف ٗج٘د أٛ ػْصش ٍح  ٍؼِٞ. ٗثبىزبىٜ ؼْصشى

ٌ َٝنِ 2 ِ طشٝق إجشاء اخزجبس اىيٖت ٍِٗ ص ٜ ػْٞخ اىزشثخ ػ . َٝنْْب رحذٝذ ٗج٘د ٍخزيف اىَؼبدُ اىقي٘ٝخ ٗاىقي٘ٝخ اىزشاثٞخ ف

 رضٗٝذ اىزشثخ ثسَبد ٍحذد.

Naمٞض أّٝ٘بد ا. رؼزجش رش3
+

 ٗ K
+

ً ثبى٘ظبيف الأٝضٞخ اىَخزيفخ. َٝنِ رحذٝذ رش   ُ ىيقٞب ِ اٍَٖخ جذًا فٜ جسٌ الإّسب مٞضٕب ػ

 اىيٖت. اىٚ رشرٝزٕبطشٝق رخفٞف ػْٞخ ٍصو اىذً ٗ

ِ أٝضًب رحيٞو اىَكشٗثبد اىغبصٝخ ٗػصبيش اىفبمٖخ ٗاىَكشٗثبد اىنح٘ىٞخ ثبسزخذاً 4 اىيٖت ىزحذٝذ رشامٞض  طٞفقٞبط ٍ. َٝن

 ش اىَخزيفخ.اىَؼبدُ ٗاىؼْبص

 


