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PAMPHLET BINDERS 
This is No. 1529 

also carried in stock in the following sizes 
HIGH WIDE THICKNESS HIGH WIDE THICKNESS 

1523 9 inches 7 inches i inch 1529 12 inches 10 inches 34 inch 
1524 10 " 7 a k 1530 12 " 9% a " 
1525 9 " 6 ,,,, " 1932 13 " 10 " " 
1526 911 " 7“ " " 1933 14 " 11 " " 
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Rocks; Nitrie d Extract:on 
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by .23 • • I • (a 1/‹; 

Harold Bloo;c, and H. E- Crowe Mi\!- 2 2 1954 

7ntroduotion 

Prceedures for the .eeterm_nat,ion of courtier, lead and zinc are deeeribed 
by Almond and Morris (1951); Lakin, Stevens and Almond (19)49); and Lovering, 
Herf and Almond (1950). They are also summarized in U. S, Geological Survey 
Circular 1(1. 

In tie ‘erocodure riven below, a slmple attack or the sample with 143 nitric 

acid eervcs to effect adeluate ;elution of the healry netals for purposes of 
genchemical Crrrer, lead, and zinc may be determined on a single 
sample eolution erepared in this way. About 30 samples can be ana?yzed daily 

for she. cons';eeerrs, 

P.eao.:onte 

Note el) reeerence er" refers te 17.e!-rree type 

H):e—eee by „.e :t throuelh a resin aemineranzer. 

Rea-ere 4. (r'‘ g of ammoreium citrate anti 5 E7 of 
c:z-an . 1-..froci,loride in abent )100 ml of 

'enter. erecen - ee mntil eolut:on has a pH of 

6.5 using t-)1 ?rAr-. an ,n1iee, ee, 'o ml. w ith water, 

Puril-ev ee extraetirg the mixture v,rit'e 15-ml por4 ione of 0.01 percent 

d:thizone er until firal color or Lit-117,one is ereer. Wash the 
aqueous so!atior with abnu' three 25-ml poetions of chlororrm, oe until the 
chlorot'orrr ;3 eolorlee—J. Extee .; the chloroform from the aqueous solution 
with about three 25-ml Portions or' carbon tetrachloride, 

( rot- 7*) nr• 1. 

(/ V;ei t,,h 115 g La ,,15H20 and bring into eolution with about 
irel. wafer. Pur1 -re. by St e!-f)p--mith 15-.el eertiene el' 0.01 percent 

(lethizone solutions uatil tee C(:Ie layer is rarer- remove dithizone by
1-1 

euecossive extractions w-i'); email ecrtione ot CL_ 

(2)Add 60 ml aeetle acid to about 1400 ml water. 
out 306 g of sodium aeetat,;.31-1e,0 and dissolve in the acetie acrid 

Pur)ly as deseribed above, 

(3).j'x 1 with 2 and dil.)te to (2 liters with water. This is 
reerrent, P, 
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rotassium cyanide, 0.1 percent. Dissolve 1 gram KCN in 1.liter 
of water. CAUTIO: Potassium cyanide is exceedingly poisonous; a 
very small amount taken internally is fatal. Therefore, never transfer 
a potassium cyanide solution with a pipette; always wash the1;'',a11.-

after handling fiTe reagent and its solutions.• 

Acidification of cyanide solutions produces a lethal gas (HON). 
Never store near acids. Use meticulous care to avoid any possible 
contact of the salt or its solution with acids resulting from breakage 
in transport. Never acidify soluticns containing cyanide. Always 
thoroughly wash vessels in which the reagent has been used. 

Ammonium hydroxide, 1N. Dilute 70 ml concentrated ammonium 
hydroxide to 1 liter. 

Dithizcne,0.01 percent. Dissolve 0.01 g dithizone in 100 ml 
CC14. Shake intermittently and allow to stand overnight before using. 

Dithizone, 0.001 percent. Dilute 10 ml of 0.01-percent 
dithizone with 001 to 100 ml. Prepare daily and keep in a bottle 
covered with dark paper. A common thermos bottle ( see illustration 
TV) has been used in the field as a dispenser;2/ in the laboratory, 
however, an automatic burette has been found satisfactory. It is 
inadvisable to pipette dithizone solutions by mouth. 

Thyrnol blue indicator, 0.04 percent. Dissolve 0.04 g of-the 
sodium salt in 100 n1 of viater. 

hwrrcxvlamirie hydrochloride. Use best grade obtainable. 

pH test paper. pH test paper with range of 2 to 10. 

Nitric acid, 1+3. Add 1 volume of concentrated nitric acid 
to 3 vplumos of water. 

Carbon tetrachloride. Use the best grade obtainable. If the 
size of the .'fob is large, it might be advisable to recover the 
spent oreanic solvent for reuse. This requires the use of an 
all-Pyrex distillation setup. However, the still has additional 
useci: technical grade carbon tetrachloride can be purchased at a 
cheaper priee, purified, and used in place of the more exi:ensive 
grade. Hydrochloric and nitric acids can be purified by the same 
distillation setup. 

biethod of purification: ftccumulate the spent liquid in a 
carboy until it is about three quarters full. Transfer about 2 
_liters to a 4-liter separatory funnel. Add about 1 liter of 0.5 

NLI,OH and shako vigorously for approximately 2 minutes. This strips 
the 'qnreacted di thi zone from the or .anie layer and neutralizes any 
acid present. The organic layer is transferred to anoth.r carboy to 
which has been added about 1/4 lb activated carbon. In a few days the 
r:14 is clear and ready for distillation: Add about 20 g of limo to 

a L.4-liter distillation flesk. tour about 2 liters of the clear organic 
liquid into the flask through e large funnel containing a "fast" 
fluted filter. Distill at about 8000. 

2/ Sugosted by Mr. L. M. of American bmelting and Lefirins Co. 
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Ammonium citrate, 10 percent. Dissolve 100 g (NH,. 2 HC FVe7 in about4)400 m1 67water. Purify by shaking with successive ro?tions - or 0.01-percent 
iithizone until the carbon tetrachloride layer is green. Remove dithizone 
by successive extractions with small portions of CCib. Dilute to 1 liter. 

Preparation of standard solutions 

Copper, 0.01_22rcent (100 micr2Eams per ml). Dissolve 0.2 g of. 
CuSOL.5H20 in water; add 50 ml of 1N H01 and dilute to 500 ml with water. 

Copper, 0.001 percent (10 micrograms per n1). Transfer 10 ml of the 
above to a 100-m1 volumetric flask. Add 9 ml of 1N EC1 and dilute to 
100-ml volume with water. 

Zinc 0.01 percent (100 micrograms per ml). Dissolve 0.1 g reagent 
grade, 30 mesh, zinc in a slight excess of conc. HC1, and dilute to 1 liter 
with water. 

Zinc, 0.001 percent (10 micrograms per ml). Transfer 10 ml of above 
solution to a 100-ml volumetric flask and dilute to volume with water. 

Lead, 0.01 nercent (100 micrograms per m1). Dissolve 0.016 g of dried 
Po(N07774e water certalning 1 Hrop of conc. HNO3, and dilute to 100-ml 
volume with water. 

Lead, 0.001 percent (10 micrograms per m1). Add 10 ml of above solution 
to about 29 ml oP nitric acid and make not to 100-m1. volume with water. 

Aneneee,es 

Pot pleee. 6 n. y6 . n. with bu7t1t in thermostat control. See illustration 
I. 

1 test tube fligeef,inn raeic. Fabricated from 1/11. in. me'eal plate, 
8 in. scivare, supported by four legs 8 1/2 in. high. 1-late has 33 holes 
11116 in. in diameter, :iseuned in a 5 A/8" square. Zoe illustration I. 

50 anti-:ump la( tv'ens. A 5-ft. lengeh of 14 vox tubing 4mm in
♦diameter is f'Avideri ur j 'n. '.enethe. C.ne 'r-r the bottom 4'-e 

tube ls heated until soft and a 1/L. in. area is fused by pinching the 
tube with a natr of tongs. Yatviak, 1951) .:ee illustration II. 

100 Pyrex culture tubes, to x 150 mm, marked at 10 ml. 

0 screw carped culture tubes. 25 x 200 mm. See illustration Iii. 

3 screw canned culture tube hollers. A hleck oVvood 9 ie(1, x 1 1/2 in. 
x L 1/2 in. leee 9 r eles, 1 1& in. in diameter "eore,±'. .Y. /P in. ,seen. A 
hole 1 1/8 in. :!.n eiemeter is put threurh at, the base of the y2 in. bore, 
and perpendicular to 14 See ilstration 

n' 

.'cater demineralizer. A resin 'flemineral.zer,4;,yr troducin 
demineralized water. 

-



   

Sieve. An inexpensive sieve may be made this way: Remove the center piece 
from the cover of a 1 pint size ice cream container. Replace the center piece with 
a piece of silk bolting cloth (80 mesh size) and press the band of the cover back 
in place. Finally, remove bottom of container. 

2 separatory funnel holder. 

separatory funnel, 2 liter (Pyrex). 

1 separatory funnel, 125 ml (F:-/rex). 

2 test tube racks to hold 30 16x150 mm culture tubes each. 

Test tube brushes. 

1 spatula. 

1 camel's hair brush. 

L. dropping bottles. 250-m1 size 

1 wash bottle, polyethylene, 500-m1 size. 

6 400 ml beakers. 

4 glass stirring rods. 

1 2-liter Pyrex bottle for storing reagent B. 

2 500-m1 Pyrex bottles. 

81-liter•P -e) or hylenebottles. 

1 automatic pipette. 25 ml capacity, graduated in tenths. 

6 25-m1 graduate cylinders with ground glass stoppers. 

3 100-ml graduates. 

3 0.5-ml capacity micro pipettes. Graduated in tenths. 

2 each, 4-ml, 3m1, and 1-ml transfer pipettes. 

Balance. Sensitivity 2 mg. 

2 serological pipettes. 1.0 ml, graduated in hundreths of a ml. 

2 serological pipettes. 5.0 ml, graduated in tenths of a ml, 

1 porcelain pipette holder. 



Procedure 

Weigh 0.1 gram sample (minus 80 mesh) and transfer to a 16x1. mm 
culture tube previously marked at 10 ml volume. Add 3 mi of 1+3 
to the tube and digest for 1 hour on the hot plate. If, during the 
digestion, the volume gets very low, add some water to prevent drynes. 
If solution bumps, insert an anti-bump glass tube. Remove the tube .01m 
the heat, bring volume to the 10-m1 mark with water, close with thuin e.nd 
mix by inverting the culture tube. Allow the solution to settle fcr 
about 15 minutes. From this solution run zinc, lead, and copper as !:ohows: 

Zinc.--Add 8 ml of reagent B to the screw cap culture tube and 1-ml 
aliquot of the unknown. Maximum aliquot is 5 ml (larger amounts may not be 
buffered satisfactorily). Add 5 ml of 0.001 percent dithizone, tighten 
screw cap and shake actively for 30 seconds. Compare with standards. If 
zinc content of aliquot used is less than or greater than the end standards, 
repeat using an appropriate aliquot. Five or more unknowns can be run 
simultaneously. 

Standards:--Add 8 ml of reagent B to each of 5 screw-
cap culture tules. Add 0, 1, 2, 3, and )4 micrograms (taken 
from the 10 micrograms/M1 standard solution) to these tubes 
followed by 5 ml of 0.001 percent dithizone, Shake actively 
for 30 seconds. Examine blank for any ssn of contamination. 

Lead.--Add 10 ml of reaent A to separatory funnel, 2-ml aliquot 
of the unknown sample, and two drops of thymol blue, Adjust to pH 
6.5 by titrating with 1N NH4OH to a blue-green color (a mixture of the 
blue of the thymol blue and the yellow of the solution). Add 5 ml of 
0.001 percent dithizone and shake gently for about 12 seconds. Drain 
the CCli4 phase into a 25 ml glass stoi,pered Pyrex graduated cylinder 
containing 10 ml of 0.A percent KCN. Shake gently for about 5 seconds 
or until the excess of green dithizone is removed. Compare the pink 
solutions with standards. If lead content of aliquot used is less 
than or greater than the end standards, repeat using an appropriate 
aliquot. 

Standards:--Prepare standards of 0, 1, 2, and 3 micrograms es 
follows: Add 10 ml of reagent A to a separatory funnel, followed 
by 1, 2, or 3 micrograms of lead, Add 2 dropa of thymol blue and 
'citrate, if necessary, with 1N NI-140H to first blue color (pH 8.5). 
:add 5 ml of 01001 percent dithizone and shake gently for about 
12 seconds. Proceed as with the unknowns from tole point. 

A 1-microgram lead standard is a weak pink color and 
corresponds to 50 ppm when the above procedure is followed. 
A visual estimation of a pink color containing more than 3 
micrograms of lead is difficult. Either increase or decrease 
the aliquot depending upon the concentration ci the pink layer. 

These standards are easily decomposed aed should be kept 
away from direct light as much as possible... They are good for 
about /4 hours at best. If the pink color of the read dithizonate 
of either the standards or the unknowns is obzerved to fade within 
a few minutes after they are prepared, the cause. might be due to 
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a deteriorated CC1L. It has been noted that after repeated 
distillations of Ct14 under field conditions, a decomposition 
product accumulates, which interferes in the test. Extraction 
of two parts of CC1) with one part of 1N NH).013 may often, 
restore this distillate. (See reagents-carben tetrachloride). 

Copper.--Add 1 ml of 10 percent ammonium citrate to a screw-• 
capped culture tube followed by a 2-m1 aliquot of the unknown solution. 
ash sides of tube down with water. Add 2 drops of thymol blue indi-

cator and titrate to a pink tinge using 1 N HC1. It can be back-
titrated with 1N NH4OH, if necessary. Add 2 1/2 ml of 0.001 percent 
dithizone and shake actively for two minutes. Compare with standards. 
If copper content of aliquot used is less than or greater than the 
end standards, repeat using an appropriate aliquot. If oxidation of 
the dithizone (as evidenced by the appearance of yellow hues) is 
observed, repeat the analysis but add about 0.1 g hydroxylamine 
hydrochloride before ad,'usting the pH. About 5 samples can be handled 
at the same time. 

Standards.--Add 1 ml of 10 percent ammonium citrate to 5 
screw-capied culture tubes and 0, 1, 2, 3, 4 micrograms of copper, 
respectively. Add 2 drops of thymol blue and titrate to pink tinge 
with 1N HC1. fash down the sides with water. Add 2 1/2 ml dithizone 
and shake actively for 2 minutes. One microgram of copper is 
equivalent to 50 ppm copper when the above procedure is followed. 
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'conversion of micrograms per aliquot to parts per million in samples 

(Based on 001 g sample diluted to 10 ml) 

Micrograms found 005 105 2.0 2.5 3 3.5 

Aliquot taken 
(ml) 

Parts per million 

0.01 50000 10,000 15,000 20,000 258000 30,000 35,000 40,000 

0.05 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 

0025 200 400 600 800 1,000 1,200 19400 1,600 

0.5 100 200 300 400 500 600 700 goo 

1.0 50 100 150 200 250 300 350 400 

200 20 50 70 100 130 150 180 200 

3.0 20 30 50 70 80 100 120 130 

400 10 20 /40 50 6o 7o 90 no 

5.0 10 20 3o 1 50 6o 7o go 

This chart is used for calculating directly in parts per million, the zinc, copper or lead values. 

An example of the use of the chart A 3.0 ml aliquot gave a zinc standard of 2.0 micrograms. Pick out 
the 3 in the column under "Aliquot", move horizontally until you intersect the vertical column under 
2.0 micrograms, and read 70 ppm. 

-23-
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