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Lead in Paint

Atomic Ab sorp tion Spec tro pho to met ric Method
First Ac tion 1974
Fi nal Ac tion 1976

A. Re agents and Ap pa ra tus

(a) Lead stan dard so lu tions.—(1) Stock so lu tion.—1 mg
Pb2+/mL 1% (v/v) HNO3. Dis solve 159.9 mg Pb(NO3)2 in 1% HNO3

and di lute to 100 mL with 1% HNO3. (2) In ter me di ate

so lu tion.—300 mg/mL di lute HNO3. Di lute 15 mL stock so lu tion to
50 mL with 0.5 mL 1% HNO3 and H2O. (3) Working so lu tions.—To
each of seven 100 mL vol u met ric flasks con tain ing 1 mL HNO3, add
0, 1, 2, 3, 4, 5, and 6 mL in ter me di ate so lu tion, re spec tively, and
di lute to vol ume with H2O to yield solutions with 0, 3, 6, 9, 12, 15,

and 18 mg Pb2+/mL.
(b) Atomic ab sorp tion spectrophotometer.—With Pb hol low

cath ode lamp and 4 in. sin gle slot or 3 slot Boling burner head,

ca pa ble of de tect ing 0.5 mg Pb2+/mL (Perkin-Elmer, 549 Albany St,
Boston, MA 02118-2512, USA; www.perkinelmer.com; Model
4100 or equiv a lent). Op er ating con di tions: 283.3 nm, 0.7 nm band
width slit, time con stant (0.25-1 s, if re corder used), air–C2H2 flame
(gas flows ad justed ac cord ing to di rec tions of man u fac turer).

(c) Heater for di ges tion.—Drill 8.5 cm3 Al cube to hold ³16 test

tubes, 16 ´ 150 mm. Place on hot plate ca pa ble of main tain ing

me dium at 160°–170°C (Model PC300; Nova Analytics Corp., 6E
Gill St, Woburn, MA 01801, USA; www.novaanalytic.com; or
equiv a lent). Sand bath may be used in stead of Al block.

(d) Boiling chips.—Un glazed boil ing chips, 1.5 mm di am e ter,
Pb-free.

(e) Alu mi num dish.—63 mm di am e ter.

B. De ter mi na tion of Solids

Thor oughly mix test materials man u ally for 10 min or
me chan i cally for 5 min. Ac cu rately weigh 0.3–0.4 g into
preweighed Al dish. Add 3–5 mL hex ane or pe tro leum ether to
oil-based paints or H2O to la tex paints and swirl to dis perse. Warm
on hot plate, in an ex haust hood, swirl ing to al low  sol vent to
evap o rate and film to form. Heat film in oven 4 h at 105°C, cool, and

weigh. (Cau tion: Hex ane and pe tro leum ether are ex tremely
flam ma ble.)

Solids, % = 
g dried test sample  100

g original test sample

´

C. De ter mi na tion of Lead

In tro duce ca 0.6 g (0.3 mL) thor oughly mixed test portion to

bot tom of 16 ´ 150 mm tared test tube, us ing a sy ringe, and weigh

test portion ac cu rately. Add 5 ± 0.2 mL con cen trated HNO3 and
2 boil ing chips to each, in clud ing blanks. Place tubes in heated block 

or bath at 90°–100°C so that liq uid sur face is slightly above heated
sur face. (Use ex haust hood.) Af ter ini tial fum ing has sub sided,
in crease tem per a ture un til va pors are con dens ing within 1–2 cm of
tube’s mouth (bath tem per a ture, ca 165°C) and main tain at this

tem per a ture for 3 h. Cool to 50°–60°C and trans fer tube con tents
in clud ing chips and any pre cip i tate to 25 mL vol u met ric flask. Rinse
tube with four 4 mL por tions H2O, trans fer ring as much res i due as
pos si ble. Di lute to vol ume with H2O and let set tle 0.5–1 h. Floating
res i due may be re moved with a dis pos able pipet.

As pi rate so lu tions and stan dards into AA spectrophotometer,
avoid ing in tro duc tion of pre cip i tate. If A of test sam ple is greater
than high est stan dard, di lute test sam ple with H2O and re-aspirate.

De ter mine mg Pb2+/mL from stan dard curve.

Pb in paint sol ids, % = 
(mg Pb / mL) 10

g test portion   % solids in 
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test sample

F (di lu tion fac tor) = 
1

( )( / )( / )1/ 25 b c d e K

where 25 = vol ume orig i nal test portion di gest, b = aliquot of
orig i nal 25 mL di luted to c mL; d = aliquot of c (mL) di luted to e mL;
etc. When start ing anal y sis with dry paint film, as sume % sol ids in
test sam ple = 100.

Ref er ence: JAOAC 57, 614(1974).
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