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#15199 8.1 Summary of Special Sampling or Sample Handling Requirements

Minimum
Determination Container Szérir;[éle Storage and/or Preservation
mi
Acidity P, G(B) 100 | 24 hr ; refrigerate
Alkalinity P, G(B) 200 | 24 hr; refrigerate
BOD P,G 1,000 | 6 hr ; refrigerate
Boron P 100 | -
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TumsSinsiey Alkalinity o1 A1 phenolphthalein alkalinity W0
¢ls
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Minimum

Determination ‘Container s%?;,;le Storage and/or Preservation
mi

Carbon, organic, | G(brown) 100 | Analyze as soon as possible,

total refrigerate or add HCI to pH<2

Carbon dioxide P,G 100 | Analyze immediately

CGD PG 100 | Analyze as soon as possible; add
H,80, to pH<2

Chlorine dioxide P,G 500 | Analyze immediately

Chlorine, residual P,G 500 | Analyze immediately

ChlorophyH PG 500 | 30 days in dark; freeze

Color G 500 | -

Cyanide P,G 500 | 24 hr; add NaOH to pH 12;
refrigerate

Fluoride P 300

Grease and oil G,wide-mouth, 1,000 | Add HClto pH 2

calibrated

Lodine P,G 500 | Analyze immediately

Metals P,G - | For dissolved metals separate by
filtration immediately add 5 ml conc
HNO,/1

Nitrogen

Ammonia P,G 500 | Analyze as soon as-possible; add 0.8
ml cone H,SO/1; refrigerase

Nitrate P,G 100 | Analyze as soon as possible ; add 0.8
ml cone H,SO /1, refrigerate

CM 482 427



Beryllium Toxic pollutant Atomic absorption, fluorimetry
Boron Toxic pollutants Colorimetry,plasma emission
Bromide Scawater intrusion,industrial waste Colorimetry, potentionmetry
Cadmium Toxic pollutant Atomic absorption
Calcium Hafdness,produc:ivity,treatment Atomic absorption
Carbon dioxide Bacterta action ,corrosion Titration.calculation
"Chloride Saline water contamination Titration,potentionmetry
Chlorine Water treatment Colorimetry
Chromium Toxic pollutant(hexavalent Cr) Atomie absorption,colorimetry
Copper Plant growth Atomic absorption
Cyanide Toxic poliutant Colorimetry,potentionmetry
Fluoride Water treatment,toxic at high Colotimetry,potentionmetry
levels
Hardness Water quality,water treatment Atomic absorption, titration
lodide Seawater intrusion, industrial | Catalytic effect,potentionmetry ’
wasle
[ron Water quality , water reatment Atomic absorption, colorimetry
Lead Toxic potlutant Atomnic absorption,voltammerry
Lithium & May indicate some pollution Atomnic absorption, flame photometry
Magnesium Hardness Atomnic absorption
Manganese Water quality (staining) Atornic absorption
Mercury Toxic poilutant Flameless atomic absorption
Methane Anaémbic bacteria action Combustible-gas indicator
Nitrate Algal productivity, toxicity Colorimetry,potentionmetry
Nitrite Toxic pollutant Colorimetry
Nitrogen (atburninoid} Proteinaceous Colorimc.try f
Nitrogen (organic) Organic pollution indicator Colorimetry |
LOiI and grease [ndustrial pollution Gravimetry

468
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Minimum

Determination Container Sasrinz];le Storage and/or Preservation
mi .

Nitrite P,G 100 | Analyze as soon as possible; add 40
mg HgCL/l and refrigerate or freezc
at—20°C

Organic P.G 500 | Analyze as soon as possible;
refrigefate or add 0.8 ml cone
H,S0,/1

Gdor G 500 | Analyze as soon as possible; refri
gerate

Oxygen dissolved G, (BOD) bottle 300 | Analyze immediately

Ozone G 1,000 | Analyze immediately

Pesticides (organic) | G(S} - |-

pH P,G(B) - |-

Phenol G 500 | 24 hrs add H,PO, to pH <4.0 and
Hg CuSO, 5SH,0/1 ; refrigerate

Phosphate G(N) 100 | For dissolved phosphates separate by
filtration immediately ; freeze at 10°
C and/or add 10 mg HgOL/1

Residue P, G(B) -] -

Salinity G, gas bottle 240 | Analyze immediately or use was scal

Silica P - -

Sludge digester gas | G, gas bottle - |-

Sulfate PG - | Refrigerate

Sulfide P,G 100 | Add 4 drops 2N zine acctate/100 ml

Sulfite P.G - | Analyze immediately
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Chtoride
Phosphate

Fluoride

Detector signal
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#3197 8.8 Chemical Parameters Commonly Determined in Natural Waters and Water

Supplies
Chemical species Significance in water Methods of analysis commonly used
Acidity Indicative of indusirial pollution or | Titration
acid mine drainage
Alkaiinity Water treatment. buffering,algal | Titration
productivity
Alurninum Water treatment,buffering Atomic absorption , colorimetry
Ammonia Algal productivity, poliutant Colorimetry
Arsenic Toxic pollutant Colorimetry , atomic absorp.iion
Bartum Toxic potlutant Alomic absorption )
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Minimum
Determination Container’ Saér;;;;le Storage and/or Preservation
ml

Taste G 500 | Analyze as soon as possible ;
refrigerate

Temperature - - | Analyze immediately

Turbidity P,G - | Analyze same day ; store in dark for
up to 24 hr

+ P = plastic (polyethylene or equivalent) ; G = glass, G(A) or P(N) = rinsed with | |
HNO, G(B) = glass, borosilicate ; G(S) = glass, rinsed with organic solvents.
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8.12 Ion Chromatography (IC)
) o d n’; = 2 A
Fumailnmsuonlosoudonedmivnadulsziu 10-15 Ludms 3l
symaRflvnaduriugudnaiudnfliSondt ion-exchange resin tufhu 2 Uszanaw
ms3 9o
. @ g .. &S ao c.i'.
anion separation inidy syrene/divinylbenzene polymer H3 9Fan I 1An
ﬁ"wﬂfjuuau"laaaﬁﬂ (A quaternary amine (-N(CH3);OH) ) —primary amine
(-NH, OH)
cationic separation 3 Fuaz IAndau sulfonate(-SOa'H+) 130 carbonate
(-COOH")
> ' ]
matiailvz 19 ldAuaznuI10z 19 sensitivity figendt HPLC Taomwiz lunsdifi
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M b_l- lon-exchange’ E.l : :
Mobile uent
h A column . Conductivity
phase suppression
detector
pump module
Sample is  Analytes' retention Mobile-phase ions Analyte ions are
introduced.  times based on are converted to detected against
interaction of analyte, molecular forms " aquiet, stable
ion-exchange column,  which do not background via
and mobile phase ions.  produce significant their electrical
signals in detector. conductivity.
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gﬂﬁ 8.12 Schematic diagram for an Auto Analyzer set up for total alkalinity. Addition of

alkalinity to a methyl orange solution buffered at _ H 3.1 causes a loss in Color

p
in proprotion to the alkalinity.
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A1319% 8.7 Method 601-612 for the Analysis of Water Poltutants

Method number Class of compounds Example

601 Purgeable halocarbons Carbon tetrachloride

602 Purgeable aromatics Toluene

603 Acrolein and acrylonitrile -

604 Phenols Phenol and chiorophenols
605 Benzidines Benzidine and 3,3’-dichlorobenzidine
606 Phthalate esters Bis(2-ethythexyliphthalate)
607 Nitrosamines N-nitroso-N-dimethylamine
608 Organochlorine pesticides and PCB' 5 Heptachlor, PCB 1016

609 Nitroaromatics and isophorone Nitrobenzene

610 Polynuclear aromatic hydrocarbons Benzo(a)pyrene

611 Haloethers Bis(2-chloroethyl)ether

612 Chlorinated hydrocarbons 1,3-Dichlorobenzene

8.11 Water Analysis by Automatic Procedures

manilnhiieunso e 18 laosa Tufdlunsssounaie aae'lsd g

0'lsd, Anunszdra ueuTnite,anuiuee Kieldaht TuTasiow, Tu'lesvi-Tuasa NTA

Hay Farna

a ' A A a A
AMBDUNIATHIUDFUAUAD

- é -3
Technicon Autoanalyzer F99%H191U184 IAtas

azawezgnilud uaz19imaiinves colorimetric Az filter photometer fagy! 8.12
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2. Condensation W1 l¥ensiianisaiuiniulasld coolant 19y liquid O,, CO,
3. Stripping of dessolved volatiles from solution by bubbling a stream of N,
TasmswunfaluTasmulumsasmuie laasusesesnn udammsindy
4. Volatilization Ao3EmsWianufou udmmnesinsy Volatile
5. Solvent extraction ABITMIMWITAER MINZANINARANIIARDINS
Tntumaniifinszy
6. Adsoption and desorption on the solid ﬁﬂﬂﬂ%ﬂllﬁﬂ’ﬁ"w charcoal tiioih
charcoal li/Ifanudoufive Mufasenin
7. ion exchange Hmsuanaouloesunusdy
8. Precipitation (uiEmsiAumnaiiaslumsararnite Waisiideansan
(ARIN]]
9. Dissolution 1u3Enemlfazasdrsd iz
4. Determination
mafmngaeuiameiandiad $35msTaneaqy 18w
1. Classical method
- Volumetric Method 1%W acid-base titration, precipitation titration
- Gravimetric Method 19\ precipitation method, volatilization method
2. Instrumental Method
- Electrical Method 1%U potentiometry, voltamametry, conductivity
- Optical Method %Y atomic absorption spetroscopy, polarimetry,
infrared absorption spectroscopy
3. Other Method
- Mass spectrometry
- Chromatography
- Kinetic method

- Thermal method
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71/# 8.11 Partial mass spectrum of the herbicide 2,4-dichlorophenoxyacetic acid

(2,4-D), acommon water pollutant
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8.8 Nutron Activation Analysis
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Yoavoan1sI9imaiinves graphite fumace atomizer ADAINITOUATISH lanz

=, = & ar 1 o o o . .
& vmeiiaudaziiUsinaasdetissfauUas N AYBINITATIINT (detection limit)
qdq“ ¥ =] 3 - 1 . . o o
TauSaiivelinan 1d oo IR UINIUDIN 1T NANBILLY flame atomic absorption AYA7

ataNams AT Tuduadoudinis 1an 8.6

A19194N 8.6 Comparison of Detection Limits among Conventional Flame Atomic
Absorption, Graphite Furnace Atomic Absorption , and Inductively Couples

Plasma Optical Emission Specstroscopy

Detection limit,mg/L
Atomic Plasma emission
Element Graphite furnace Conventional flame
As 0.003 0.1 0.006
Sb 0.001 0.1 0.004
Hg 0.002 0.5 0.03
Cd 0.000003 0.001 0.0001
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Detergents TAUMWE anionic surfactants seih difaiiy methylene blue active
oo 1 o . . <
substances (MBAS) i]1ﬂﬂ§]ﬂi t15¥¥7N Methylene blue N anionic surfactants iy
o
MN¥UA alkyl benzene sulfonate (ABS) linear alkyl sulfonate (LAS) (10 alkyl sulfates
4 A a [y o A a P t
indefinaszaiadionos IsneiutazezaNIngandunaai 652 om ABS  HIRUT

o
2 ins e 1@ Taud i nududuszring 0.025-100 mg /L

8.5 Atomic Absorption Analysis
maliafidAgueinsiinseidisdwms lufaunadesiie Atomic Absorption
. A A -:id L] U
Analysis iiaanntiunseaniildodauns naneTaomwiz ludsemaine vazenunseald
1 4
Tiasiev Tanzaae 18valund semi-qualitavive aT quantitative analysis 1age1dunan
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A 4 o
Usznouugiuveunisaiionalugy 8.3
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monochromator

hollow ——
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lamp atomizer
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mixture
sample
injection

detector

{ , 4
;‘]Jﬁ 8.3 muﬂizna‘uwug 1UYD9 Atomic Absorption Spectrophotometer

CM 482 451



Inmsavmifina K,CLO, Nimdondwnnlfdineendindudremsinasgiu

soda-usnTuilvadaa Taold Ferroin iy ufinmes aumsiina

C12012-+6Fez++ 1 4H+ Rt g 6Fe3++2cr3++7H20
o a < ay -~ P el‘
fyagReznldvudesnnmhidudoaiuiihmauas

8.4 Absorption spectrophotometry
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#13797 8.5 Selected Colorimetric Analyses of Chemical Pollutants

Poilutant Reagent and method

Ammonia Alkaline mercuric a reacts with ammonia, producing colloidal erange-brown NH,Hg.l, . with

absorbs light betweem 100 and 500 nm

Arsenic Reaction af srsine.AsH,, with silver dicthylthiccarbamate in pyridine, forming a redt complex

Boron Reaction of hypobromite with phenol red to form bromphenol  biuerype indicator

Chlorine Developement of color with orthotelidine

Cyanide Formation of a blue dye from reaction of cyanogen chloride, CNClwith pyndine-pyrazolone

reagent,measured at 620 nm

Fluoride Decolarization of a zirconium-dye colloidal precipitate {** lake ) by formation of colorless zirconium

fluoride and free dye

Nitrate and nimite | Nitrate is reduced to nitrite , which is diazotized with sulfanilamide and coupted with ¥- (1-

naphthyl)-ethylenediamine dihydrochloride to produce a highly colored azo dye measured at 540 am

Nitrogen,Kjeidahl | Digestion in sulfuric acid ta NH; followed by treatment with alkaline phenol reagent and sodium

phenate method | hypochiorite to from biue indophenol measured at 630 NM

Phenols

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

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

' colored molybdenum blue '

Selenium Reaction with diaminobenaidine, forming colored species absorbing at 420 nm

Silica Formation of molybdosilicic acid with molybdate, followed by reduction o a heteropoly blus
measured at §50 am or 315 am

Sulfide Formation of methylene blue

Sultur dioxide Coilection of SO, gas in temachloromercurate solution | followed by reaction with formaldehyde
pararosaniline hydrochloride to form a red-violet dye measured at 548 nm

Surfactants Reaction with methylene blue to form blue sait

Tannin and lignin | Blue color from tungstophasphoric and moiybdophosphoric acids
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Arsenic $afldTuiantesndt 1ugm szdalasifAsoify silver
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reagent “lﬁ'ni'lumsﬁﬁﬁﬂﬂﬂﬁuumﬁ 535 nm

Chlorine fno3uluiil 2 1 fie

- free chlorine (primarily HOCI i1a3 OCI )
- combined chlorine (chloramines 1%\ NH,CI)

neaeaxtinez inaiin spectrophotometry 'lé’InuﬁMﬁﬁ‘s‘mﬁ’n orthotolidine
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H
aC CH:3

T8dumsfimdosderzgnaanauiaadi 435 nm v3e 490 nm
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chloramine-T 1Aaiill cyano chloride (CNC)  wazazdnidlufiaiednlfAsnsy
pyridinepyrazolone éa@ﬂnﬁuum“lﬁﬁmmmaﬂﬁu 620 nm
Nitrite ion 1933 diazotization Taovir 1¥IfATAY sulfanilic acid nitrous aid uaz
N-(1-naphthyl)-ethylenediamine dihydrochloride NN azo dye ﬁﬁ]ﬂﬂﬁuuﬁﬂﬁﬁ
540 nm  Feieunsoldinsefhunnleseud Tneiadihu iy lasideudao CusO,
wldifniulasifonn  FemmsonsmnfinelunsaedadoTasaunnlulasy
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