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( Classification of Analytical Techniques)
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4. MIMANNIzZa1a (Cleanup)
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2.2 mﬂﬁﬂﬁugm (Classical Techniques)
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2.3.1 Absorption spectrophotometry
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2.3.2 Atomic Absorption Spectrophotometry (AAS)
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M3aN 2.1 IEmsmamumdningnidmiumnnanneimsuaiy

vaRy sAluasisns

Ammonia Alkéline mercury (Il) iodide reacts with ammonia, producing colloidal orange-

brown NHHgalI3, which absorbs light between 400 nm and 500 nm.

Arsenic Reaction of arsine, AsH3, with slver diethylthiocarbamate in pyriding, forming a
red complex.

Boron Reaction with curcumin, forming rosocyanine.

Bromide Reaction of hypobromite with phenol red to form bromophenol blue-type
indicator.

Chloride Development of ¢olour with ortho-toluidine.

Cyan'ide Formation of a blue dye from reaction of cyanogen chlioride, CNCI, with

pyridine-pyrazolone reagent, measured a 620 nm.

Fluoride Decolorisation of a zrconium-dye colloidal precipitate (“lake’) by formation of

colourless zirconium fluoride and free dye.

Nitrate and nitrate  Nitrate is reduced to nitrite, which is diazotised with sulfanilamide and coupled
with  N-(I-naphthyl)-ethylenediamine dihydrochloride to produce a highly

colored azo dye measured a 540 nm.

Nitrogen, Digegtion in sulfuric acid to NH4+, followed by treatment with alkaline phenol

Kjehldahl-phenate reagent and sodium hypochlorite to form-blue indophenol, measured & 630 nm.

method

Phenols Reaction with 4-aminoantipyrine at pH 10 in the presence of potassium
ferricyanide, forming an antipyrine dye whcih is extracted into pyridine and
measured a 460 nm.

Phosphate Reaction with molybdate ion to form a phosphomolybdate which is selectively

reduced to intensely-colored molybdenum blue.



M5131 2.1(A0)

Selenium Reaction with diaminobenziding, forming a colored species absorbing a
i
420 nm.
Silica Formation of molybdosilicic acid with molybdate, followed by reduction to a

heteropoly blue messured at 650 nm or 8 15 nm.
Sulfide Formation of methylene blue.

Sulfur  dioxide Collection of SO2 gas in tetrachloromercurate solution, followed by reaction
with formadehyde and para-rosaniling hydrochloride to form a red-violet dye,

measured & 548 nm.
Surfactants Reaction with methylene blue to form a blue sat.

Tannin and lignin Blue color from tungstophosphoric and molybdophosphoric  acids.

2.3.3 Inductivly-Coupled Plasma Atomic Emission Spectroscopy (ICP)
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2.6 INANAYBINITUEN (Separation Techniques)
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2.6.1 Liquid-liquid partitioning
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26.2 TasinInns W (Chromatography)

2.6 2.1 Ui
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msnﬁ 2.2 Chromatography-based EPA methods for organic compounds in water

Method Number

Class of Compounds GC GC/MS HPLC Example Analytes
Purgeable  hydrocarbons 601 Carbon tetrachloride
Purgeable aromatics 602 624, 1624 Toluene
Acrolein and acrylonitrile 603 604, 1624 Acrolein
Phenols 604 625, 1625 Phenol and chlorophenols
Phthalate esters 606 625, 1625 Bis(2-ethylhexyl)phthalate
Nitrosamines 607 625, 1625 N-nitroso-N-dimethylamine
Organochlorine pesticides and PCBs 608 625 Heptachlor, PCB 1016
Nitroaromatics and isophorone 609 625, 1625 Nitrobenzene
Polycyclic aromatic hydrocarbons 610 625, 1625 610  Benzo[a]pyrene
Haloethers 611 625, 1625 Bis(2-chloroethyl) ether
Chlorinated  hydrocarbons 612 624, 1624 1,3-Dichlorobenzene
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2.6.2.2 ltﬁﬁjﬂimfﬂﬂﬂw (Gas Chromatography)
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myan 2.3 wegiunnldlumatla GC ( Typical capillary GC stationary phases)
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2. Election Capture Detector (ECD)
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2.6.2.3 Iasu1InasWvewunas (Liquid Chromatography)
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A13190 2.4 HPLC stationary phases

Aminopropyl { NH4 or APS)

Strong Anion Exchange
(SAX)
Carboxypropy(CBA)
Strong Cation Exchange

(SAX)

Si - CH2CH;CHNH,

+ -
Si - CHyCH7CH,N (CH3)3Cl

Si - CHpCH2CH»COOH

-+
Si-CgHs-SO3 H *
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Octadecyl ( C:s or ODS) Si- CyigH37 reversed-phase

Octyl ( C8 or MOS) Si- CgHy~ reversed-phase

" Ethyl (C2) Si- CyHg reversed-phase
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OHOH
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exchange

ion-exchange

ion-exchange

ion-exchange
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5. Mass Spectrometer
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