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Phe nol in Haz ard ous Sub stances

Colorimetric Method
First Ac tion 1930

Fi nal Ac tion

Method I

(Ap pli ca ble to com mer cial cre sols, saponified cresol so lu tions,
coal tar dips, and dis in fec tants, and to ker o sene so lu tions of phe nols

in ab sence of sa licy lates or b-naphthol.)

A. Re agents

(a) Di lute ni tric acid.—Aer ate HNO3 un til col or less and di lute
1 in 4 (v/v) with H2O.

(b) Millon re agent.—(Dan ger: Millon re agent is ex tremely
poi son ous.) (Cau tion: Per form in a fume hood.) To 2 mL Hg in
200 mL Erlenmeyer, slowly add 20 mL HNO3. Af ter first vi o lent
re ac tion sub sides, shake as needed to dis perse Hg and main tain
re ac tion. Af ter ca 10 min, when re ac tion prac ti cally ceases
(un dis solved Hg may be pres ent), add 35 mL H2O. If ba sic salt
sep a rates, add enough di lute HNO3 to redissolve it. Add 10% NaOH
so lu tion dropwise with thor ough mix ing un til the curdy pre cip i tate
that forms af ter each drop no lon ger redissolves but dis perses as
per ma nent tur bid ity. Add 5 mL di lute HNO3 and mix well. Pre pare
fresh daily.

 (c) Phe nol stan dard so lu tion.—Dis solve weighed amount pure

phe nol (con geal ing point ³40°C) in enough H2O to make ³1%
so lu tion. Prepare the work ing stan dard fresh daily by di lut ing with
H2O to make 0.025% so lu tion (fi nal stan dard). (Caution: Phenol is
extremely toxic and may be fatal if swallowed, inhaled, or absorbed
through the skin.)

(d) Form al de hyde so lu tion.—Di lute 2 mL 37% HCHO so lu tion
to 100 mL with H2O. (Caution: Fomaldehyde is a suspected
carcinogen. Use caution when handling to avoid exposure.)

(e) Methyl or ange in di ca tor.—0.5% aque ous so lu tion.

B. Ap pa ra tus

(a) Nessler cyl in ders.—50 mL tall-form, matched.

(b) Test tubes.—Ap prox i mately 180 ´ 20 mm, with stop pers,
marked at 25 mL.

(c) Boiling wa ter bath.—Size suf fi cient to hold four test tubes.

C. Prep a ra tion of Test Solution

(a) Com mer cial cresol.—Weigh by dif fer ence ca 2.5 g test
portion into 250 mL vol u met ric flask, dis solve in 10 mL 10% NaOH
so lu tion (w/v), and di lute to vol ume with H2O.

(b) Saponified cresol so lu tions, coal tar dips and dis in fec tants,
ker o sene so lu tions of phe nols, etc.—Weigh by dif fer ence ca 5 g test
portion (or use 5 mL and cal cu late weight from den sity) into 250 mL
vol u met ric flask and di lute to vol ume with H2O. With prod ucts
con sist ing largely of ker o sene, bring water level to mark and take
aliquots from aque ous phase only.

D. De ter mi na tion

Trans fer 5 mL aliquot pre pared test solution to 200 mL vol u met ric 
flask and promptly di lute to ca 50 mL with H2O. Add 1 drop methyl
or ange in di ca tor, and then di lute HNO3 un til so lu tion is prac ti cally
neu tral (yel low color). Di lute to vol ume and shake well.

Place 5 mL di luted so lu tion in each of 2 marked test tubes; in each
of 2 ad di tional test tubes place 5 mL stan dard phe nol so lu tion. Flow
5 mL Millon re agent down side of each tube, mix, and place tubes in
boil ing water bath. Con tinue boil ing for ex actly 30 min, cool
im me di ately and thor oughly by im mer sion in bath of cold water

³10 min. Af ter cooling, add 5 mL di lute HNO3 to each tube. Mix
well and add 3 mL HCHO so lu tion to one of each pair of tubes.
Di lute all tubes to 25 mL mark with H2O, stop per, shake well, and let
stand over night. (Tubes con tain ing only HCHO fade to yel low;
oth ers show or ange or red color.)

Pipet 20 mL from each of the 2 stan dard phe nol tubes to 100 mL
vol u met ric flasks; add 5 mL di lute HNO3, di lute to vol ume with
H2O, and mix. (Red so lu tion = “phe nol stan dard,” yel low so lu tion =
“phe nol blank.”) Trans fer these so lu tions to burets. Pipet 10 mL of
each test solution into Nessler tubes. The or ange/red con sti tutes the
“test solution un known” and the yel low the “test solution blank.” To
“test solution blank” tube add mea sured amount of “phe nol
stan dard” from buret and add the same vol ume “phe nol blank” to
“un known.” Ag i tate thor oughly (by shak ing, if nec es sary), and
com pare col ors. When so lu tion col ors match, each mL phe nol
stan dard used = 1% phe nol if test portion weigh ing ex actly 5 g was
used, or 2% if ex actly 2.5 g was used.

(Note: Pair of phe nol stan dard tubes pro vides enough fi nal
so lu tion to as say sev eral un knowns. All the un knowns must have
ac com pa nied phe nol stan dard so lu tions through en tire pro cess with
iden ti cal re agents and treat ment. De lay in match ing tubes must be
avoided af ter ti tra tion is started; oth er wise ex cess HCHO pres ent in
blanks may, af ter mix ing, af fect in ten sity of red color.)

Ref er ences: USDA Bull. 1308, p. 17.
JAOAC 13, 160(1930).

Method II

E. De ter mi na tion

(Ap pli ca ble to de ter mi na tion of phe nol in pres ence of
sa licy lates.)

Weigh by dif fer ence a 10 g test portion into 250 mL sepa ra tory
fun nel. Add 50 mL ker o sene and ex tract with three 100 mL por tions
H2O. Fil ter aque ous ex tracts through wet fil ter into 500 mL
vol u met ric flask, di lute to vol ume with H2O, and pro ceed as in D.

When tubes are brought to match, each mL phe nol stan dard used = 
1% phe nol if test sam ple weigh ing ex actly 10 g was used.

Ref er ence: Ind. Eng. Chem. Anal. Ed. 1, 232(1929).
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