
Photometer

Itisaninstrumentthatmeasuresthestrengthofelectromagnetic

radiationintherangefrom ultraviolettoinfraredandincluding

thevisiblespectrum .Mostphotometersconvertlightintoan

electriccurrentusingaphotoresistororphotomultiplier.The

measurementdependingoncolorfilterwhichgivethe

complementcolorandinthiscasethereadinglessaccurate

thanspectrophotometerwhichisusemonochrometer

PartsOfPhotometer:

1-Lightsource.

2-Filter:togiveapproximatewavelengthaccordingtothecolor.

3-Sampleholder:whichcanholdthesample.

4-Photocell:itwillconvertthelighttoelectricalcurrent.

5-Galvanometer:whichcanmeasurethecurrentfrom photocell.

6-Zeroadjustment:whichcanadjustthezeropointandreading

TypesofPhotometer

Therearetwotypesofphotometersusedtomeasurethe

brightnessoflight:

1-Spectrophotometer:Thespectrophotometerusesa

monochrometer,toperceivethemonochromaticlightthatis

definedbyonewavelengthThemonochrometerisconstructed

withthehelpofaprism orgrating.Ontheotherhand.

2-FilterPhotometer:afilterphotometerusesopticalfiltersto

providemonochromaticlights.



PartOfFilter:

1-BlueFilter:itwillpassthewavelengthbetween(400–495)

nm.

2-GreenFilter:itwillpassthewavelengthbetween(500–580)

nm.

3-RedFilter:itwillpassthewavelengthbetween(600–800)

nm.

Beer’sAndLambert’sLaw:

MostcolorimetricanalyticaltestsarebasedontheBeer’s-

Lambert’slaw whichstatesthatunderthecorrectconditions

theabsorbanceofasolutionwhen measured atthe

appropriate wavelength is directlyproportionaltoits

concentrationandthelengthofthelightpaththroughthe

solution.Using astandard,this law can be applied to

measuringtheconcentrationofasubstanceinunknown(test)

solutionbyusingtheformula:

Concentrationoftest(Ct)= ( )
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VisibleLightSpectrum :

Whenabeam oflightpassesthroughacoloredsolution,it

interactswithmattersinthesolutionandtheresultmaybe

refraction,reflection,absorptionand transmission among

others.

**Refraction:Isdefinedassuddenchangeinthedirectionof

thebeam whenthelightpassesfrom onemedium tootherwith

adifferentphysicaldensity.

**Reflection:Isaconditionwherethebeam returnsback

towardsitssourcesuchasmirror.

**Absorption:Isasituationwheresomecomponentsofthe

light(colors)areretainedorabsorbed.

**Transmission:Referstothesituationswheresomeportions

ofthelightpermittedtopassthroughagivenmedium

Radiationischaracterizedbywavesonwhichbasisthe

electromagneticradiationspectrum couldbedividedinmany

regionsincludinggammarays,x-rays,ultravioletrays,visible

light,infrared,microwavesandradiowaves.

Visibleregionistheradiantenergytowhichthehuman

eyerespondsandtheirwavelengthvariesbetween400and

700nm ,Wavelengthofabout700nm areseenbythe

eyesasredcolorswhilethoseofprogressivelyshorter

wavelengthsgiveindescendingordertoorange,yellow,green,

blue,indigoandfinallyvioletcolorswhichisproducedinthe



shortwavelengthof400nm.


