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Environmental 'Protection Sectional Committee, CHD 012

FOREWORD

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Environmental Protection Sectional Committee had been approved by the Chemical
Division Council.

Phenols, defined as hydroxy derivatives of benzene and its condensed nuclii may occur in domestic and
industrial wastewaters, natural waters and portable water supplies. Chlorination of such waters may
produce odouriferous and objectional ta~tin8 chlorophenols. Phenol removal processes in water treat­
ment include super chlorination, chlorine dioxide or chloramine treatment. ozonation and activated
carbon adsorption. This standard supersedes S7 of IS 3025: 1964 'Methods of sampling and test
( physical and chemical) for water used in industry'. In the preparation of this standard, considerable
assistance has been derived from Standard Methods for the Examination of Water and Wastewater,
17th edition published by American Public Health Association, Washington (USA). 1989 and
EPA·1979 'Methods for Chemical Analysis of Water and Wastewater.' .

In reporting the result of a test or analysis made in accordance with this standard, if the final value,
observed or calculated, is to be rounded off, it shall done in accordance with IS 2 : 1960 -Rules for
rounding off numerical values ( revised)'.

 



AMENDMENT NO. 1 SEPTEMBER 2000
TO

IS 3025 ( PART 43) : 1992 METHODS OF SAMPLING
AND TEST (PHYSICAL AND CHEMICAL) FOR WATER

AND WASTEWATER
PART 43 PHENOLS

( First Revision)

( Page 2, clause 5.4.1.1, line 23 ) - Substitute tbe following for the
existing:

'Phenol, mg/l =7.842 (A )(B) - C )'

CHD12)
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AMENDMJ4:NT NO. 2 MAR CII 2003
'ro

IS 3025 ( Part 43 ): 1992 Ml~THODS Of' SAMPLIN(;
ANI) rrEST ( PHYSICAL AND CH~:MICAIJ) FOR W.4'"fER

AND WASTEWATER
PART 43 PHENOLS

( Fir,\" Revision )

( Page 3. clause 6.5.2. line 3 ) ._- Substitute ·10.0 ug ' for ·10 0 ~l~f,

(CHD 32 )
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Indian Standard

METHODS OF SAMPLING AND TEST
(PHYSICAL AND CHEMICAL) FOR WATER AND

WASTEWAT"ER
PART 43 PHENOLS

( First Revision)
1 sCOP.:

1.1 This standard prescribes two spectrophoto­
metric methods for the determination of phenol
in natural waters, potable water supplies,
domestic and industrial wastewaters.

a) 4 Amino antipyrine method without
chloroform extraction, and

b) 4 Amine-antipyrine method with chloro­
form extraction.

1.% 1t does not apply to differentiate between
various kinds of phenols.

2 REFERENCES

The following Indian standards are the neces­
sary adjuncts to this standard:

IS No. ita;
7022 • Glossary of terms relating to

( Part 1 ) : .t 973 water, sewage and industrial
emuen ts, Part 1

7022 Glossary of terms relating to
( Part 2 ) : 1979 water, sewage and industrial

effluents, Part 2
3 TERl\lINOI..OGY

For the purpose of this standard, definitions
given in IS 7022 (Part 1 ) : 1973 and IS 7022
( Part 2 ) : 1979 shall apply.

.. SA~IPLE PRESERVATION AND STORAGE

~.1 Phenol concentration usually encountered
In wastewaters are subject to biological and
chel!'ical oxidation. Preserve and store samples
at 4-C or lower but do not allow to freeze unless
analysed within 4 hours after collection.

4.2 After acidification with phosphoric acid to
pH 4 or slightly below the sample can be stored
upto 4 weeks at 4°C.

~ 4-AMINOANTIPYRINE METHOD
\VITHOUT CHLOROFORM EXTRACTION
5.1 Principle
Most phenols react with 4-anlinoantipyrine at
pH 7'9, ± 0') in the presence of potassium

ferricyanide to form a coloured antipyrine dye.
This dye is kept in aqueous solution and the
absorbance is measured at 460 nm,
This method is recommended fOI concentrations
more than 1 mg/l phenol which does not
require chloroform extraction technique.

5.1 IDterre~ces

To eliminate or minimize the interferences, use
steam distilled sample. Phenols are distilled
from non-volatile impurities. Because the
volatilization of phenols is gradual, the distilate
volume shall ultimately equal that of the
original sample.

S.l.t Preliminary Step of Steam Distillation

5.2.1.1 Measure 500 ml of sample into a beaker.
Lower the pH to approximately 4'0 with
8·5 percent phosphoric acid. If the sample was
already preserved using phosphoric acid, omit
the addition of phosphoric acid again. Transfer
to the distillation apparatus made up of glass,
consisting of a 1 litre borosilicate glass distilling
~pparatus with Graham condenser.

'.1.1.% Distil 450 ml of sample and stop the
4istillation. When boiling ceases, add 50 ml of
"arm distilled water to the distilling ftask and
tesume distillation until SOO ml have been
collected.

5.2.1.3 I f the disti IJate is turbid, filter through
a pre-washed membrane filter.
5.3 Apparatus
5.3.1 Spectrophotometer
For use at 460 nm equipped with light path 1 to
5 em.
S.3.2 pH Meter

5.4 Reagents

All reagents should be prepared with distilled
water free from phenols and chlorine.

5.4.1 Stock Phenol Solution

Diss vlve t·O g phenol in freshly boiled and
cooled distilled water and dilute to 1 000 ml,
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CAUTION -- 'TOXIC; HANDLE WiTH
CARE '.

5.~I.l Standaldize the stock phenol -olution
as follows:

• " 4To 100 nn water in a 500-ml glass stoppered
pon;ca~4 flaJk. add 50'0 ntl .to~k phenol
solution and 10·0 ml O-t N bromate-bromide
solution. Immediately, add 5 ml ~Ilt\.,'tratedf
hydrochloric acid and swirl gently. "If brown
colour of free bromine does not persist, add
IO·O·ml portions of bromat.~br",midC'

solution until it does. Keep flask stoppered
and let stand for 10 minutes, then au,\
approximately 1 g KI. Usually four to.tnl
portions of bromate-bromide solution are
required -if the block phenol solution
contains 1 000 mg phenol/ I,

Prepare a blank in exactly the sante
manner, using distilled water and \0'0 1111
0·1 N bromate bromide solution. Titrate
blank and sample with 0·025 N sodium
thlcsulphate, using starch soluuon indrcator.

Calculate the cencentration or phenol solu-
tion as follows:

Pbcnol, ms/t a= 7-842 ( 4.f X JJ) -- c
where
A == thiosulphate for blank in ml;

B -= bromate-bromide solution used for
sample divided by 10 in ml; and

C ... thlosulphate used for sample 11\ ml,

5.4 2 Intermedtate Phenol Solution

Dilute 10-0ml of the atoct phenol solution In
freshlyr boiled and cooled distille'" water to
1 000 ml; 1 ml - 10 ~B PA'fhol. Prepare d.\lly.

5.4.3 Stallditrd PI,eno/ SO/II11011

Dilute 50'0 ml of intermediate phenol solution
to 500 ml with freshly boiled 'anacooled distilled
water; 1 ml"; t·O JAg phenol. Prepare within
2 hours of use-

5.4.4 Ammonium HydroxW., - 0·5 N.

Dilute 3S ml of fresh concentrated ammonlum
hydroxide to J litre with distilled water,

!.4.S Phosphate Buffer SQlutlon

Dissolve 104·5 I of potassium hydrogen phos­
phate (I(.HPO.) and 72·3 S or potassium
dihydrcgen phosphate (KH.PO.) in distilled
water and dilute to 1 litre. The pH (If the
rcaullina solution should be 6·S.

5.4.6 4-AminoQlltfp)'rine 5011111011

Diuolve 2'0 I of 4-aminoantipyrine in distilled
wa'er and dilute 10 100 ml, Prepare daily.

5.4.7 Potassium Fen icyanide Sol,"io"

Dift\11\p~ 8~ g of potassium ferricyanide [K.f~
( eN ;8 ] in distilled water and dilute to 100 m!.

I SJ~'C iA p ~ brown ~g-L~i bOlll,. ·Prepare frc'\ll
weekly.

,~...I' iCHliuh' $,11plwfc - An'11ydt(lOt.

;., Frececlare

5-'.1 Pla~e 100 ml of distillate or a portion
eontailling not more than 0'5 mg of phenol
diluted to 100 ml in a 250 ml beaker. Prepare
a 100 t1t} distilled water blank. Prepare a series
of 100 ml phenol standards containing 0·), 0'2.
O'3~ 0-4 and 0'5 mg phenol. Treat sample. blank.
and standards as follows:

Add 2-5 ml 0(0-5 N ammonium hydroxide
solution and adjust to pH "9 + O'J with
phosphate butter. Apd 1·0 ml of 4-aminO­
antipyrme solution, mix well, add I ml or
PQtasS1U1l1 ferricyanide solution and mix
well. Let it stand fOl 15 minutes. Read
absorbance of sample and standards against
the bank at 460 nm.

5.5.1 Calibration Curve

Prepare a standard curve by plotting the absoi­
bance values of standards versus corresponding
phenol coucenn ations.

5.6 Calculation

After obtaining the absoi bance values, depend­
ing upon the volume of sample chosen for test.
calculate the amount of phenol present in
1 000 ml as given be 10\\ :

Using calibration curve:

· C 000phenol, ,..,.8/1- -,- x 1

\, here

C ~ concentration of phenol in I,g In
sample from the calibration cur, c.
and

== voulme in ml of original sample.

6 4-J\M1NOANTIPl!RINE METHOD "ITH
CHLOROFORM EXTRACTION

6.1 PrJDclple

Most phenols react \\ ith 4-aminoantipyrine. at
pH 7·9 + 0-1 in the presence of. potassIum
ferricyanido tq for.. a coloured a.\i~yrlae dye.
Th" <l)'e is c~raet~d frOID water wltb cblorc·
form and the absorbance is measured at 4$) am.
The minimum detectable quantity is J ..8 or
phenol/titre in 460 ml distlla1e.
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I hi, ,,":thud i~ more sensitive and is adoptable
Iu,' ,,~c in water sample containing less 1han
r,ma (lr phenol/litre.

\ ~ , .'

';2 rnterterences
6.2.1 Interferences such as phenol dccomposit­
iHS bactci ia, oxidizing anQ reducing substances,
and alkaline pH values Jare deah ,yitb by
acldificauon, If the sample bas been preserved
4lS mentioned in 4t further acidification is not
required. The interferences may Jr»e eliminated
a" follows.
6.2.1.1 O,·idi:illg agents, $uch as chlorine

Remove immediately after sampling by adding
C~ cess ferrous sulphate. t

6.2.1.2 Sulphur compounds

Remove by acidifying to pH 4·0 with phosphoric
acid and aerating briefly by srimng. This
eliminates interference of gases like hydrogen
-ulphite and sulphur dioxide.

6.2.1.3 Oils and tars

Make an alkaline extraction by adjusting pH to
12 to 12·5 with sodium hydroxide pellets.
Extract oil and tar from aqueous solution with
50 ml chloroform in three steps. Discard oil
dod tar containing layer. Remove excess
chloroform in aqueous layer by warming on a
water bath before proceeding with the
distillat Ion step.

6.3 Preliminary Step of StealD Distillation

6.3.1 Measure 500 ml of sample into a beak-ca.
Lower the pH to approximately 4·0 with
8-5 percent phosphoric acid. If the sample was
already preserved using phosphoric acid, omit
the addiuon of phosphoric acid again. Transfer
rc the distillation apparatus made up of glass,
consisting of a 1 litre borosihcate glass dist illing
apparatus with Graham condenser.

6.3.2 Drstil 450 ml of sample and stop the
distrllation. When boiling ceases, add 50 ml of
warm distilled water to the distilling flask and
resume distillation until 500 mJ have been
collected.

6.3.3 If the distillate is turbid, filter through a
pre-washed membrane filter.

6.4 Apparatus

6.4.1 Spectrophotometer

For use at 460 nm and equipped with 1 to 10 em
cells.

6.4.2 Filter Funnels

Buchner type with frltted disc.

183025 ( Part 43 ) J 1"2

6.4.3 Filter Paper

Alternative to buchner ~ype funul, UK
Whatman No. 40 filter paper and anh,dmu
sodium sulphate for filtration of cbJoro«<m
phase.

'.4.4 pH Mele,

6.4.5 Separating Funnel

I 000 ml capacity with ground glass stopper ~

and TFE ~tQP cock.

6.S ReageDtl

All reagents should be prepared with di5tllh:J
water flee from phenols and chlorine.

6.5.1 Phenol Stock Solution

Drssol ve 1·0 g phenol in fre&hly boiled and
cooled distilled water and dilute to 1 OOU mi.

CAU lION - • TOXIC, HANDLE WITH
CARE '.

6.5.2 Intermediate Phenol Solution

Dilute 10·0 ml of stock phenol solution in
flesbJy boiled and cooled dJSIJUed water to
I (JOO ml. 1 ml = 10 0 JAg of phenol. Prepare
daily,

6.5.3 Standard Phenol Solution

Dilute 50·0 ml of intermediate phenol solution
to 500 ml with freshly boiled and cooled distilled
water. I mt of thl~ soluuon IS equivalent to
1'0 lAg of phenol. Prepare this solution within
2 hours ot use,

6.5.4 Ammonium Hydroxide - 0·5 N.

Dilute 35 ml of fresh concentrated ammonium
hydroxide to 1 lure \\ nh disulled water,

6.5.5 Phospha te Buffel Solution

Dissolve 104'5 g of potassium hydrogen
phosphate (K:HPOt ) and 72-3 g of potassium
drhycrogen phosphate (KH.PO.) in distilled
water and dilute to 1 li1re. The pH of the
resulting solution should be 6·8.

6.5.6 4.Aminoantipyrine Solution

Dissolve 2·0 g of 4-aminoantipyrine in distilled
water and dilute to 100 mi. Prepare daily.

6.5.7 Potassium Ferric)'anide SolJ"ion

Dissolve 8·0 g of material in water and dilute
to 100 ml. Filter.. if necessary and store in
brown glass bottle. Prepare fresh weekly.

6.5.8 Chloroform

6.5.9 Sodium Sulphate - Anhydrous.
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Add 12·0 ml of O'S N ammonium hydroxide
and adjust JJH to 7'9 ± 0·1 with phosphate
buffer ( 10 ml may be sufficient). Transfer
to a 1 litre separating funnel, add 3·0 mt
aminoantipyrine solution, mix well and 'add
3·0 ml of potassium ferricyanidc and Jet
colour develop for 3 minutes. The solution
should be clear and light yellow, Extract
immediately with chloroform using 25 ml
for 1- to S em cells and SO ml for 10 em cell.
Let chloroform settle, shake again for
10 minutes add let the chloroform settle
apin. Filter each chloroform extract
throu,h filter- paper or fritted glass funnels
containing a 5 g layer of anhydrous sodium
sulpbate. Make up the volume to 25 ml or
SO ml as the case may be. Read absorbance .
of sample and standards against the blank at
460 nm.,

18 3025- ( Part-43 ) : 1992

'.6 Procedure
45'.6.1 Place 500 ml of distillate or a suitable
portion containing not more than SO ,..g phenol,
<liluted to 500 ml, in a l-lltre beaker. Prepare
a 500 ml distilled water blank and a series of
500 ml phenol standards containing S, 10, _20,
30, 40 and 50 ~g phenol. Treat sample, blank,
and standards as follows:

6.6.2 Calibrlll;oll Crul'e

Prepare a standard curve b)' plottiDI tbe
absorbance values of standards versus corres­
ponding phenol concentrations.

6.6.3 For infrequent analysis, prepare only one
standard phenol solution. Prepare SOO ml
standard phenol solution of a strengh approxi­
mately equal to the phenolic content of tllat
portion of original sample used for final
analysis. Also prepare a 500 ml distilled water
blank. Measule absorbance of sample and
standard phenol solution against the blank at
460 nm following procedure given in 6.6.1.

6.7 Calculation

After obtaining the absorbance values, depend­
ing upon the volume of sample chosen for test,
calculate the amount of phenol present in
1000 ml as given below:

Using calibration curve:
C

phenol, ~g/l -= -v- x I 000

where
C == concentration of phenol in 1'8 in sample

from the calibration curve, and
l' -= volume in ml of original sample.

4
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