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A. Re agents

(a) Ar senic tri ox ide.—NIST As2O3 SRM 83, or equiv a lent.
(b) Mag ne sium ox ide–mag ne sium ni trate slurry.—Sus pend 75 g

MgO and 105 g Mg(NO3)2×6H2O in enough H2O to make 1 L.
Ag i tate vig or ously be fore ad di tion to test sam ple. (Freshly pre pared
slurry gives ash which is eas ily dis turbed by air cur rents.)

(c) Stan nous chlo ride so lu tion.—Dis solve 40 g As-free

SnCl2×2H2O in HCl and di lute to 100 mL with HCl. Ef fec tive as long
as it dis charges yel low color in test ex tract.

(d) Ab sorb ing so lu tion.—Trans fer with grad u ated cylinder
25 mL 1.5% HgCl2 so lu tion, and with pipet 3.75 mL 3M H2SO4 and
3.75 mL 0.006M KMnO4, into 250 mL grad u ated cylinder. Di lute to
250 mL with H2O and mix. Pre pare fresh daily.

(e) Am mo nium molybdate re agent.—Dis solve 1 g (NH4)2MoO4

in 100 mL 2.7M H2SO4. So lu tion keeps sev eral weeks. (Pre pare
2.7M H2SO4 by di lut ing 3M [9 + 1].)

(f) Hydrazine sul fate re agent.—0.15%. Dis solve 0.15 g

N2H4×H2SO4 in 100 mL H2O. So lu tion keeps sev eral weeks.

B. Ap pa ra tus

(Do not clean ap pa ra tus and glass ware with de ter gents, as they
in ter fere with color de vel op ment. Haemo-Sol, avail able from
Haemo-Solâ, Inc., 7301 York Rd, Baltimore MD 21204, USA; Tel:
+1-800-821-5676; www.haemo-sol.com; or equiv a lent, is
sat is fac tory.)

(a) Evap o rating dishes.—70 mL; Coors No. 430, size 00A, or
equiv a lent.

(b) Arsine evo lu tion ap pa ra tus.—Bend 6 mm id glass tub ing at

120° an gle ca 10 cm from one end and at 60° an gle ca 15 cm from other
end. Plug shorter end with glass wool im preg nated with sat u rated
Pb(CH3COO)2 so lu tion and in sert in rub ber stop per, placed in top of
125 mL Erlenmeyer, so that end of tube pro jects just be low stop per.
Plug other end with unimpregnated glass wool and con nect through
rub ber tub ing to glass tube, con stricted at lower end, that reaches to
bot tom of 50 mL large neck vol u met ric flask, or if pre ferred, 50 mL
cen tri fuge tube, marked ex actly at 50 mL and ap prox i mately at 20 mL.

C. Prep a ra tion of Test So lu tion

Weigh ground test por tion con tain ing £50 mg As (un less aliquot is
to be taken from di gested so lu tion) into 70 mL ashing dish. If >2.5 g
test por tion is used, in crease amount of slurry and size of ashing
dish. Add ca 10 mL well-mixed slurry, A(b), and enough H2O to
per mit thor ough mix ing with stir ring rod. Rinse stir ring rod, and dry

mixture at 100°C. Ash 2–4 h at 550°–600°C. (Slight C res i due does
not in ter fere. Use care to avoid loss of ash.)

Cool and moisten res i due with H2O. Cover dish with watch glass
and add ca 15 mL HCl (1 + 1). Let stand over night, or heat on water

bath with ag i ta tion un til ash dis solves. Fil ter through Whatman
No. 30 pa per into 125 mL Erlenmeyer. Rinse fil ter with enough hot
H2O, in sev eral por tions, to ob tain ca 60 mL fil trate.

D. Prep a ra tion of Stan dard Curve

Dis solve 0.660 g As2O3 in 25 mL 10% (w/v) NaOH so lu tion,
di lute to 1 L with H2O, and mix. Di lute 10 mL aliquot to 1 L with

H2O (1 mL = 5 mg As). Trans fer 0, 2, 4, 6, 8, 10, 12, and 14 mL
aliquots from buret into 125 mL Erlenmeyers. Di lute each to ca

60 mL with H2O and pro ceed as in E. Plot A against mg As.

E. Arsine Evo lu tion

Add ca 10 mL HCl, 2 mL KI so lu tion, (15%: keep in dark: dis card
when so lu tion turns yel low), and 0.5 mL SnCl2 so lu tion, A(c). Swirl, 
heat in water bath 5 min, and cool. Have all parts of evo lu tion
ap pa ra tus ready for im me di ate as sem bly, with ca 20 mL ab sorb ing
so lu tion, A(d), in 50 mL vol u met ric flask or cen tri fuge tube marked
at 50 mL. Add 5–6 g Zn, 30 mesh, to di gested so lu tion; quickly in sert 
stop per con tain ing glass tub ing into Erlenmeyer and place de liv ery
tube against bot tom of vol u met ric flask or cen tri fuge tube so that
bub bles will be small. Use few drops of H2O to test for leaks be tween 
rub ber stop per and Erlenmeyer. Con necting glass tube must be large
enough so bub bles will not carry over Pb com pounds from
im preg nated glass wool plug into ab sorp tion flask.

F. Color De vel op ment

Af ter 30 min, dis con nect rub ber tub ing, leav ing de liv ery tube in
re ceiv ing ves sel so that any Hg ar se nide on tube will be ex posed to
color-developing re agents. Add 1.0 mL am mo nium molybdate
re agent, A(e), and mix by forc ing air through de liv ery tube. Add
1.0 mL hydrazine sul fate re agent, A(f), and again mix. Heat in
boil ing water bath 20 min. Rinse de liv ery tube with H2O and
re move. Cool to room tem per a ture, di lute to 50 mL, and mix. Fil ter
through tight glass wool plug in fun nel or cen tri fuge. (Do not use
fil ter pa per, as color will be ad sorbed.) Read A against H2O at

³750 nm. Max i mum A is at 840 nm. De ter mine mg As from stan dard
curve.

As ´ 2.90 = arsanilic acid; As ´ 2.24 = arsenosobenzene;

As ´ 3.51 = 3-nitro-4-hydroxyphenylarsonic acid.

As ´  3.30 = 4-nitrophenylarsonic acid; As ´ 3.47 =
p-ureidobenzenearsonic acid.

Ar sen i cal drug, mg/kg = mg As ´ con ver sion fac tor/W

W = g test por tion
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