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| |  UDC 669.22:543. 422.062
JAPANESE INDUSTRIAL STANDARD ~ JI1§

Metheds fer Chemical Analysis of | H 1181-1976

Silver Bulllen S ©  (Reaffirmed: 1984)

I, - Seepe

This Japanese Imdustrial Stanciard spemfies the methods fer enalys:s of
ehemlcal eempenents (lead blemuth eepper, iron) spec1f1ed in JIS H 2141.

2. General ltems

: The general - 1teme common to rnethecls for analyms shall eemply With J IS
K 0050 JISs. K {]115 and JI1S K 0121 B | . _

3. " Samplmg and Treatments of Analytlcal Samples
3.l Samplmg The samplmg shal.l be as fellews
(1) The sampling - shall in general eemply with JIS -H 0301. However, the

- . samples cut off by drill shall be cut to about 5 mm_or under w1th usmg
clean sclssore. o . . .

"(2) - In the case where the eamplmg ‘can net eemply with the abeve
- ;epeelfleatlen, it shall be agreed between the partlee eeneerned

3.2 _'.Treetment ef' Samples ~ The samplee shall be treated as fellews. |

{1) Put the enalytmal sample in an edequate glass vessel Wlth cover in erder
to. prevent eentammatmne by ferelgn metters and the hke and seal. tlghtly
to stere. | g - - -

(2) When the analytical sample is possible to be stuck with oil, and the like
- ‘on its surface, clean preliminarily with pure alcohol and ether to remove.

3.3 W_eighipg ef':Sa'mp'lee The weighing- ef'samples shall be as follows: |

Appllcable Standards* o | | |

| '.IIS'I—I 0301 Generel Rules fer Tests .and Inmectmﬁ of Baee Metals

JIS H 2141-S1lver [nget - -

.II-S K OOBO-General Rules fer Chemlcal Analysis

J1s 'I{ 0115~General Rulee- fer Absorptmmetne Anelysie |

JiS K 0121 General Rules for Atcimle Abeerptmn Speetreehemleal Analyms |
._I-IS’ K BODZhPreparatmn ef Teet Selutlens | o

IS 2 8401- Rules fer Reunding eff ef Numeneal Values

Documents



http://www.avadocuments.com/doc/jis-h-1181-1976
http://www.avadocuments.com/doc/jis-h-1181-1976

JIS Hx1L8) 7 EM 4933L04 0050784 7 1N

2
H 1181-1976
(1) At the time of taking by weighing the analytical samples, take attension .
to represent the mean composition by mixing by stirring the sample

sufficiently,

(2) For taking by weighing the analytical sample, take by weighing to the
nearest 10 mg with using, in general, chemical balance,

4.  Representation of Analytical Values and Attensions for Operation

4.1 Representation of Analytical Values  Represent the analytical values in
percentage and calculate to the place next to the least significant place specified
in JIS H 2141 to round off according to JIS Z 8401,

4.2  Attensions for Analytical Operations The attensions for analytical
operations shall be as follows:

(1) Conduct the analysis on the same sample twice or more to ascertain the
results,

(2) At the time of analysis, correct necessarily the measured values by
conducting blank tests through the whole operation. .

{3) At the measurement of absorvance in atomic absorption
- spectrophotometry, in the case not specially specified, use air-acethylene
as flame. However, if it has been ascertained that the precision and
correctness are satisfied, it is allowed to use as flame air-hydrogen or

the other.

3. Methods for Determination of Léad

5.1 Divisions of Methods The lead shall be determined by either one of the
following:

(1) - Dithizone absufptiometry Apply this method to samples with lead
content 0.0001 % or over, _

(2) Atomic absorption spectrophotometry Apply this method to sampies
with lead content 0.0001 % or over.

5.2 Dithizone Absorptiometry

5.2.1 Summary Decompose the sample by nitric acid and take a definite
aliquot of solution. Add Rochelle salt, neutralize with ammonia water, further add
sodium sulfite and potassium cyanide to reduce iron and together with this, conduct

masking silver and then extract dithizone lead complex by dithizone-benzene to
measure the ahsorbance.

5.2,2 Reagents The reagents shall be as follows:

(1) Nitric acid {1 + 3)

(2) Aqueous ammonia (1 + 1)

(3) Potassium cyanide solution (20 w/v %) [f necessary, remove the
little amount of lead with using strongly acidic cation-exchange resin
K-R type {sece JIS K 8002). 0

g
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Peteesmm cyanide 'eleamng liquid. . - Dllute the petasemm eyamde

| selutmn (20 w/v 95) wﬂ:h water te 4{] tlll’lE!S.

Cltrle ‘acid selutlen Dlesolve 10 g ef cﬂ:rlc: acu:l (menehydrate) in IUD

- ml of water.

6

Sodium . sulfite solution _._Ijli'seeh're 40 g of sodium sulfite (anhydrous) ~

in 200 ml of water..

Potassium sodium tartarate (Eeehelle salt} selﬁtmn Dlsselve ll} g ef
potassium sodium tartarate (dihydrate) in 200 ml of water. If -

| ~ necessary, extract lead to remove with dltmzene benzene selutmn or

(8)

cllthlzeneueerben-tetraehlende selutlen.

Citric acld-sedlum eitrate mixed 11qu1d Add te 67 ml ef e1tr1e Elﬂld

-solution [dissolve 5 g of citric. acid {monohydrate) in water to make

. -100 ml of solution] 33 m} of sodium citrate solution [dissolve 5 g of

CN
(10)

un
(12)
as)

5.2.3

sndlum eltrate (dihydrate) in water te meke 1(]0 ml of selutlen] te mzx

_DlthLzene“benzene_selutlen DISSDIVB 50 mg ef dlthlzene in 10{] ml ef
- benzene,. then repeat extraction and cleaning with aqueous ammonia (1

+ 100) and hydrochloric acid (1 + 10) to purify, take this as stock

- solution and at eaeh time of use, dllute to about 10 times With
. ebenzene. - | o

Dlthizene-eerbtjn tetrachloride selu.t.ien | Dlsselve 50 mg of cl1'th1z'e.ne
in 100 ml of carbon tetrachloride, then repeat extraction .and cleaning:
w’1th 3(]11.!3{3115 ammgnla (1 + 100) and hydroehlerle acid (1-+ 10) to

'. - purify, take this as stock solution and at each tlme of use, clllute to -
- about 10 times with carbon tetraehlerlde*

;Benzene"°'

| Carben tetraehleride

'Referenee lead selutlen (2 ug Pb/ml or 1 ug. Pb/ml) Deeempese 0. 10[}
g of lead (99.9 % or over) with 20 ml of nitric acid (1 + 1), after

| 'eeelmg, transfer into 1000 ml measuring flask and dilute with water .
" to the marked line.. At each time of use, dilute the necessary amount

with water correctly to. 50 tlmES or 100 times to- take as reference
lead selutlen |

~ Amount® ef Sample Taken by Welghmg For. the_..sample, 10 g shall be

taken b}r we1gh1ng

5‘2 4

Operatlen - The determination operation shall be. eenduc,téd by the

follewmg preeeduree. N

(1)

| ._..(2)

_Take Sﬂl‘l’lple by welghmg, transfer 1nte beaker (300 ml), cover Wlth -

watch glass, add 40 ml ef nitric acid (1 + 1) end heat quletly te

deeempese.

After eeelmg,--_tran_s'fer_]inte 200 ml measuring flask and dilute Wlth
water to the marked line, Take aliquot of 20 ml {1) cerreetly frem

this selutlen in a eepﬂratery funnel (100 ml)
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(3) Add to this.solution 2 ml of Rochelle sait solution and then add
aqueous ammonia (1 + 1) until silver ammine complex salt is completed.
Next, add 20 m! (%) of potassium cyanide solution to make silver-cyan
complex salt and then add 3 ml in excess, Further, add 20 ml of
sodium sulfite solution and allow to stand for about 15 min,

(4) Add to this correctly 10 ml of dithizone-benzene solution (3), mix by
shaking for about 1 min, allow to stand still to separate into two
layers and then remove water solution layer.

(5) Next, add 20 ml of potassium cyanide cleaﬁing liqu'icl, mix by shaking
for about 1 min, allow to stand still fo separate into two layers, then
remove water solution layer and further repeat this operation once to
clean.

(G) Remove (%) the water bﬂntent of benzene layer, take a part of this
in absorption cell of photometer and measure the absorbance nearly at
wavelength 520 nm.

5.2:.5 Calculation The -amount of lead shall be determined by the. working
curve prepared- in 5.2.6 and calculate (°) the lead content of sample according to
the following formula; . |

A

Lead (%) = W B X 100
where A: detected amount of lead in aliquot of sample solution (g)
B : aliquot ratio of sample solution

W quantity of sample taken by weighing (g)

5.2.6 Preparation of Working Curve Take by weighing 10.0 g of silver
(99.99 % or over and little in lead content), transfer intc beaker (300 ml}, add 40
ml of nitric acid (1 + 1) and heat quietly to decompose. After cooling, transfer
into 200 ml measuring flask and dilute with water to the marked line. Take
aliquots of definite amount (°) of this solution in several separatory funnels (100
ml) and add stepwise in each different amount of reference lead solution (0 to 30
ug as lead), hereinafter, operate same as for sample according to the procedures
of 5.2.4 (3) and after, and prepare the relation curve between determined
absorbance and amount of lead to take as working curve,

Notes (1) In the case where the amount of lead in solution is large,
decrease aliquot so as to be 5 to 30 ug as lead.

(%) When the aliquaﬁ is made less according to Note (1), decrease
the amount to be added of potassium cyanide solution according
- to the aliquot.

() It may be extracted with dithizone-carbon tetrachloride. In
this case, operate according to Remark.

(") Dewater with using absorbent cotton or filter paper.
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| (°®) - Use silver (99,99 % or over and lead content is known and
. - [ittle) to. conduct the blank test through whole operation. In
~ .the case where lead is contained in this sﬂver, subtract this
-cuntent to take as blank test value |

(.‘-5_)_' _'-Take allquc:-t same as in 5, 2 4 (2)

'-__Remark: 'Instead of dlthlzane-henzene salutmn, dlthizcme carbon = .
. tetrachloride sc:-lutmn may be usecl In this case, aoperate as
- fnllows-' S T S -

Take as al1quot 20 ml ( Y correctly of the -solution obtained
by operating according to the procedures-of 5.2.4 (1) to (2) in -~
the separatory: funnel (100 ml}, add to this 1 ml of citric acid
- solution, then add aqueous ammonia (1 -+ 1) unt11 the silver

~ammonium complex salt completes and next, add 20 ml (%) of .
‘potassium cyanide solution to make silver cyan complex salt.  Add
" to this about 5 ml of dithizone-carbon tetrachloride solution, mix -

by shaking vigorously for about 1 min, allow to stand still to

separate into two layers and then separate carbon tetrachloride
layer. Repeat this extracting operation. several times until the
carbon tetrachloride layer becomes green. Collect together the
extracted carbon tetrachloride layers (7} ancl dllute WIth carbnn
tetrachloride to 20 ml mrrectiy

 Add to thls 5 ml of putassium cyamde: cleaning llquu:l mix by =
~ ghaking for about 1. min, then allow to stand still, absorb off the
- water solution layer with using pipet and repeat thlS operation
~ several times (°) until the cleaning liguid becomes colorless,
Next, wash once with about 5 ml of water, then remove the
water content of carbon tetrachloride layer (%), take a portion
of this in absorption cell of photometer, measure the absorbance
nearly at wavelength 520 nm and determine the lead content
~from the workmg curve to calculate the lead content rate in the -
- sample (®). |

; Preparatmn of W ﬂrkmg Curve Treat accnrdmg to 5.2, 6 as
- appropriate, then nperate same as for sample accnrdmg to the
- procedures of addition of citric acid solution and thereafter, and
"~ prepare the relation curve between obtained absurbance and lead
content 1:0 take as working curve, - ' -

Notes { ) FGI’ example, use a scaled. test tube Wlth gmund—m stﬂpper such
as _Ukena cﬂlﬂrlmeter - _ |

(8- When the repetltmn of 4 times doesn't make colorless, this

~ indicates -the coexistence of bismuth-in relatively large amount,
so decrease the amount of sample or conduct the following
fractional extraction. . l.e., add to bismuth, lead,
dithizone-carbon  tetrachloride extracted liquid 20 nil of mtrm |

acid-sodium citrate mixed liquid and mix by shaking vigorously

- . for 1 min to remain most of bismuth in carbon tetrachloride =~
layer and together to transfer the total of lead to water layer. -
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