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Spectrophotometer

Itisaninstrumentthatmeasurestheamountofphotons

(intensity oflight)absorbed afteritpasses through

sample solution. In the spectrophotometer, the

concentrationsofaknownchemicalsubstancecan be

determinedbymeasuringtheintensityoflightdetected

dependingontherangeofwavelengthoflightsource.

TypesofSpectrophotometer:

1-UV-visible spectrophotometer: uses light of the

ultravioletrange(185-400nm)andvisiblerang(400-700

nm)ofelectromagneticradiationspectrum.

2-IRspectrophotometer:useslightoftheinfraredrange

(700-15000nm)ofelectromagneticradiationspectrum.

PartsOfSpectrophotometers:

1-Photocell:convertthelightintoelectricalcurrent.

2-Prism orgranting(monochrometer):itwillanalyze

thelighttoselectedspectraandwavelength.

3-Wavelength(knob):tocontrolthecertainwavelength

applied.

4-Cuvatteandsampleholder.

5-Galvanometer:itwillmeasuretheelectricalcurrent

from photocellordetector.

6-Zeropointadjustment:itistosetuptheequipment



tothezeropointbeforeuse.

Partsofphotocells:

1-Redphotocell(600–800)nm.

2-Bluephotocells(400–495)nm.

Sourceoflight:

1-Tungstenfilament:Themostcommonlyused

sourceforvisiblelightrangingfrom (400–700)nm.

2-Halogenlamp:Itwillgivemorebrightlightwith

minimum oftheredandhasalonglifeinuse.

3-Deuterium lamp:Itwilluseinultravioletspectra

measurementranging(190–400)nm .

DiffractionGrating:

Itisanopticaldeviceconsistingofmanycloselyspaced

parallelslitsorgrooves.

Prism :

ItisAnobjectmadeupofatransparentmateriallike

glassorplasticthathasatleasttwoflatsurfacesthat

form anacuteangle(lessthan90degrees).

PhotometerSpectrophotometer:

spectrophotometerphotometer



1-Ituseprism orgrating

(monochrometer)which

giveexactwavelength

1-Itusefilterwhichgive

approximate awavelength

accordingtothecolor

2-Moreexpensive,butmay

benecessary

2-Lowercost.

3-Unlimitednumberof

calibrations

3-Smallernumberof

calibrations

4-coverageaccommodates

newprocesses

4-Fixedapplications

5-Morecomplex

chemistries

5-Simplerchemistries

Flamephotometer

Itadeviceusedforthedeterminationofelectrolytesina

given solution.Itis mostcommonly used forthe

quantitativeanalysisofsodium (Na)andpotassium

(K)ionsinbodyfluids.Itusedformeasuringthe

wavelengthspecificfor(K,Na)byspecialfilter

dependingonintensityandemissionlight.

Partsofaflamephotometer:

1-Sourceofflame:Aburnerthatprovidesflameandcan

bemaintainedinaconstantform andataconstant

temperature.



2-Nebuliserandmixingchamber:Helpstotransportthe

homogeneoussolutionofthesubstanceintotheflameat

asteadyrateandithasthreeinputs.

3-Opticalsystem (opticalfilter):Theopticalsystem

comprisesthreeparts:convexmirror,lensandfilter.

4-Photodetector:Detecttheemittedlightandmeasure

theintensityofradiationemittedbytheflame.

Therearetwotypesofatomizersburner:

1-Totalconsumptionburner:Itisdrawsthesolution

directlyintothebaseofsmallflamewhereitisvaporized

burnedandlocallydropletsoffluidtotheflame.

2-Apremixburner:Thelargedropletsfullthefloorofthe

chamberandonlytherarefinedropletsarecarriedup

wordintotheflamebytheflowofgas.

Flamephotometeremissionwavelength:

FlameColor Emission

wavelength(nm

)

Element

Yellow 589 Sodium (Na)

violet 766 Potassium(k)

LimeGreen 554 Barium(Ba)



Orange 622 Calcium(Ca)

Red 670 Lithium(Li)


