METHOD G

CAUTION: when using high-pressure digestion vessels

the sefety precautions and operating insfructions given

by the manufacturer must be followed. The digestion
cycles have to be elaborated depending on the type of
microware oven lo be used (for example, energy-controlled
microware ovens, femperature-controlied microwave ovens
or high-pressure ovens). The cycle must be conform to the
manulucturer’s instructions, The digestion cycle is suitable
ifa clear solution s obtained.

Test solution. Flace the prescribed amount of the substance
to be examined (not more than 0.5 g} in a suitatle, clean
beaker. Add successively 2.7 ml of sulphuric acid R, 3.3 ml
of nitric acid R and 2.0 ml of strang hydrogen peroxide
solution R using a magnetic stirrer. Alow Lhe substance to
react with a reagent before adding the next one. Transfer
e mixture to a dry high-pressure-resistant digestion vessel
{fluorapolymer or quartz glass).

Reference solution (standard). Prepare as described for the
test solution, using Lhe prescribed volume of lead standard
solution (10 ppm Pb} R instead of the substance to be
examined.

Monitor solution. Prepare as prescribed for the test solution,
adding to the substance to be examined the volume of

lead standard solution (10 ppm Pb} R prescribed for the
preparation of the reference solulion,

Blank solution. Prepare as described for the test solution,
omitling the substance to be examined.

Close the vessels and place in a laboratory microwave oven.
Digest using a sequence of 2 separate suitable programmes.
Design the programmes in several steps in order to control
the reaction, monitoring pressure, temperature or energy
depending on the type of microwave oven available. After the
first programme allow the digestion vessels to cool before
opening. Add to each vessel 2.0 ml of strong hydrogen
peroxide solution R and digest using the second programme.
Alter the sccond programme allow the digiestion vessels to
cool hefore opening. If necessary to obltain a clear solution,
repeat the addition of strong Aydrogen peroxide solution R
and the second digestion programme.

Cool. dilute cautiously with water R and rinse into a flask,
ensuring that the total volume does nat exceed 25 ml.

Using short-range pH indicator paper as external indicator,
adjust the solutions to pH 3.0-4.0 with roncentrated
ammonia R} (dilute ammonia K1 may be used as the
specified range s approached). To avoid heating of the
solulions use an ice-bath and a magnelic stirrer. Dilute to
40 m} with water R and mix. Add 2 ml of buffer solution
pff 3.3 K and 1.2 ml of thioacetamide reagent R, Mix
immediately. Dilute to 50 ml with water Kk, mix and allow to
stand for 2 min.
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Filter the solutions through a membrane Niter (pore size
3 pm: see Figure 2481, withou! the prefilter). Carry oul
the fiitration stowly and uniformly, applying moderate and
constant pressure to the pistaon, Compare the spots on the
flters obtained with the different solutions.

Examine the spots on the filters. The brown colour from the
spot of the test solution is not more intense than that from
Lhe reference solution,

The test [s invalid if the reference solution spot does not
show 4 brown colour compared to the blank spot, or if the
spot from Lhe monitor solution is not comparable with the
spot from the reference solution.
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Litnit Tests for Heavy Metals

(P L, wecthod 24,57

Test A

Ta 12 ml of the prescabed agqueous sehation add 2 md of
avetate Euffer pH 3.5, mix, add 1o 1.2 ml of deeacciamede
reageny, mix immediately and atlow 1o stand for 2 minutes.
Any brown cutour produced 18 not more itense than that
obtained by treatng in the same mannee a oixune of 14 mi
of cither lead standurd solunion {1 ppm PEY or Lad standard
solrston (2 g PE), as presenibed, and 2 m of the solution
being exantned. The standard solution exInlsits a dighity
brown colour when compared 10 a solution prepared by
treating in the same manaer a mistuire of 10 m) of maier and
2 ml of the soluuon being exanuned.

Test B

Dissalve the specified quantity of the substance hemng
examinad in an organic selvent contiining a minimum
percenage of waler, such as Fd-Jduwan or goetons conlaining
15% viv of warer, and carmy out "Fest A but prepare the
stundurd by diluting ot semeband sodusion (100 gpn PE) with
the salvent used to prepare the test sedution th contain 1 or
2 ppm of Pb, as specified. The stumdaed solution exhibits a
shightly brown colour when compared w a solution prepared
by treating in the same munner 4 misture of 10 mi of the
sofvent used 10 prepare the 1est sofutien and 2 ml of the
solution being examined.

Test (0

Place the prescribed quamity {usvally not mere than 2 g) of
the substance being examined in a silica crucible with 4 ml of
a 25% wiv solution of maeneston sdpdiere in 1sy sidnfaorie acid,
Mix using a fine plass rod and heat camicusty. I the mixture
18 Iguid, evaporate gentdy 10 dryness nn a water hath,
Progressively heat to igmiton, not allowing the temperature 1o
excend 8GO, and cuntinue heating until a white or at most
orevish residue s produced, Allow to coel, nwisten the
residue with ¢.2 ml of 1\ edpfinne add, evapornite, ignite
again and allow to cool, The total period of iznition moust not
exceed 2 hours. Iissolve the residue using two 5-ml
quantites of s Awdrichlorte acnd, Add 0.1 ml of
phenolphthalein sohafon und 13,500 ammenta dropwise until a
pink catour is produced. Cool, add glactal aceric actd unl the
solution is Jecolorised and add a [urther 0.9 ml Filter if
necessary and Jdilate the sobnion to 20 ml with earer.

To 12 mi of the resulting solution add 2 ml of acctate buffer
PI3S mix, ndd o 1.2 ml of diimacesamile reagens, mix
immediately and allow to stand for 2 minutes. Any hrown
colour produced is not mese intense than that abained by
rreating in the samwe munner a mixture of 2 mit of the test
solution ahtamed ahove and 10 mi of the 20 mi of solution
obtained by repeating the procedure using the preseribed
volume of fead stamdand soltegon (10 peny PR an place of the
substance being examined, adding -4 ml of 2 25% wiv
solution of magnosiom udphate in Is sdpfans sad and
heeginming 3t the words * Mk with a fine ghass redd L0
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The standaed solutien exhibits a slightly brewn coinar when
comparad to 1 solution prepared by rreaninig in the sanie
manner a misture of 10 ml of cazer and 2 mil of the «olution
i examined.

Test 1)

Mix the prescribed gquantity of the substance being examneid
witly (L5 g of magnesiton axide RE in a sikica cruable, Ignite w

dull redd heat unuil a hemogeneous white or greyish white
mass by produced. I aler 30 minues of ignition the mixture
rermains colourzd, allow (o cooly, mix with a tine glass rod
and repeat the ianitinn I necessary, repeat thie operation.
Fmally heat at 830 for about 1 hour, dissalve the residue
using two 5-ml guantities of S Ivdrocklor aoid and carry
out the procedure desenbed under Test C bepinning a the
words *Add 0.1 miof., .

To prepare the standard add 1he preseribed volume ol kead
andard solunion (10 ppot PEY 10 O3 2 of magneriun: oxide R1
contained i a silica crucitde, dey the mixwurs in an oven at
1007 100 105, ignite as describad above, dissolve the residue
using 1uo S-mi quanddes of 5x Mdrockloric wad and carry
out the provedure deseribed under Test C beginning at the
words fadd 0.1 ml ef. .7 and wse a mixoure of 10 ml of the
resulting solution and 2 ml of the tese solution. The standard
sotution exhibiurs a slightly broseny coloner when cempared to a2
solutin prepared by reating i the same monner a mixture
of 10 m! of reazer and 2 ml of the soluticn being examined.

Test I:

Use a membrane Gilter holder, the dimensions of which are
shown in Ifig.7 3, fitted with a 50-m! svonge.

The membrane tilter dise (C) shoutd have a nominal pore
diameter of 3 pun. T01s protected by a prefilter (B, Divsalve
the presenbed qpuannty of the wabaance belng examined in
30 ml of srater unless otherwise speaitied in the monogtaph.
Filter the solution applying an even pressure. Dismantle the
hedder and chedk that the membrane flter remains
uncontumuoateds if negessary replace the membrane Bleer and
repeat the Nltration, o the filtrate, or the presanbied volunse
of the filirare, add 2 ml of e bufrer pf 3.5 and add 1o
1.2 mb of dreoacesamids reagenr, mux anid allow 1o stand for

10 minuzes. Invent the order of the filters and fifter the
solution applyimg slow and cven pressure. Remove the
membrane filier and dry using filter paper. The infensity of

any stain produced on the membrane blter is not mere

intensy than tuat obtained by reatng the presenbed volune
of lead rtdand soluiion €1 ppm PRI in the same manner.
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Dimenitons in mo

Test FF

Test solurion

I'lace the prescobed quantity or volume of e substance to
be examined in a clean, dry, 100 ml Kiellahl flask {a 300 m]
flask may be used if the reaction foams excessively). Clamp
the flask ar an angle of 457, and add a suthoent volume of o
mixiure of § ml of sidehurse acid and 10 ml ol noae acid,
Warm pently unnl the reaction commenees, allow the
reaction to subside and add additional pontions of the same
acid muxture, heating ufler cach addidon, unnl a wal of

18 m of the acid mixture has been added. Increase the
amount of heat and boil genty unt! the solution dazkens.
Cool, add 2 ml of nerc acnd and hieat again unu! the solution
darkens. Contnue the heating, fellowed by the additon of
pirtc acid unttl no further darkening occurs, then hear
steongly until dense, white fumes are produced, Coul,
cauvtivvusly add 5 m) of searer, boil gentdy unl dense, whire
fumes are produced and continue heating 10 reduce to 2 ml
to 3 ml. Conl, cautiously ashd 3 ml of soweer and examine the
colour ab the solution, 1§ the culour is vellow, cutiously add
1 ml of szrong bydrogen peronide solucion and again cvaporate
until dense, white fames are produced and redie o a
volume of 2 mi to 3 ml. I the solution is stll yelkow in
colour, repeat the addition of 5 mi of warer and 1 ml of seong
fradregton peroxade softzzon unul the solution is colourless. Cool,
dilute cautiousy with cower and ninse ineo a 50 mi colour
comparison tube, ensuning that the towal volume does not
exceed 25 mi

Adjust the solution ta a i between 3.0 and 4.0 using short
range pl indicator paper as external indicator, with
concenrrated ammonia R (ile ammmondae RE may be used, if
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desired, as the specitied rngy is approachedy, dilite with
feasr to 40 mi and mx.

Add 2 p ot brtfer solorioe pHE 35 and 1.2 ml of dhvacenneside
rezzert, Mix anmediarely, Bhlute 1o 50 ml with wazer and
mix.

REFEREMCE SOLUTION

I'repare at the same time and in the samc marner wsing the
presenbed volume of fend smdand aknzem ¢10 prm Ph).
After 2 min, any hrown colour in the teer solution is not
more intenee Ul that in the reference sotution,
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FCC

HEAVY METALS TEST

This test is designed 1o limit the content of common melallic
impurities colored by sulfide ion (Ag, As, Bi, Cd. Cu, Hg. Pb.
Sh, Sy by compunng the color with a standurd containing lead
ion (Pb} under the specificd test conditions. It demonstrates that
the test substance is not grossly contaminated by such heavy
mctals and, within the precision of the test, that itdoes not exceed
the Heavy Metals limit given in the individual monegraph as
determined by concemitant visueal comparison with a conrol
solution, In the specified pli range, the optimum concentration
of lead ion (Pb) for matching purposes by this method is 20
e in 50 mL of solution.

The most commeon linutation of the Heavy Metals Testis that
the color the sulfide ion produces in the Sample Solution Jepends
on the metals present and may nct match the color in the Lead
Selution used for matching purposes. Lead sulfids is brown, as
are Ag, Bi. Cu, Hg, and Sn sulbides. Wiale it is possible that
ions not mentioned here may also yield normatching colors,
among the nine common metallic impuritics listed abuve, the
sulfides with different colors are those of As and Cd. which are
yshow, and that of Sb, which is orange, If a yellow or orangs
color is observed. the following action is indicated: 1f the mono-
graph does not include an arsenic requirement, As should be
determined. Any As feund should not exceed the requirement
in the monograph, or 3 mg/kg if there is no requirement. If
these criteria are mef, Cd may be a contnbutor 1o the yellow
color, so the Cd content should be determined. If an orangz
color is ohserved, the Sb content should be determined. These
additional tests are in accord with the section on Trace finpurities
in the General Provisions of this bock, as follows: ™. ., if other
possible impurities may be present, additional tests may be
required, and should be applisd, 25 nzcessary, by the munufac-
turer, vendor, or user o demonstrate that the substance is suitatle
for its intended application in foods or in food processing.”

Determine the amount of heavy metals by AMethod I unless
otherwise specificd in the individual monograph. Use Method [
for substancas that vield ¢lear, colorlass solutions before adding
sulfide ion. Use Method If for those substances that do not yield

clear, colotless solutions under the test conditions specitied for
Method or for substances that by virtee of their complex nature,
interfere with the precipitation of metals by sulfide ton. Use
Method 11, a wet digesticn method, only in those cases where
neither Method I nor Method If ¢zn be used.
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Special Reagents

fead Nirrute Stock Selution  Dissolve 159.8 mg of ACS
rexgent-grade lead nitrate [PbiNO;)-] in 100 mi. of water con-
taining | mL of pitric acid, dilute with water to 10000 ml.,
and mix. Prepare and store this solution in glass containers that
are free from lead salts,

Standard Lead Solurion  On the day of use, dilute 10.0 m],
of Leud Nitrate Stock Selution with water o 100.0 mL. Each
ml. of Standard Lead Selution contains the equivalent of 10
ug of lead ion (Pb).

Procedure (Note: Inthe following procedures, failure to accu-
rately adjust the pIi of the solution within the specified fimits
may result in a significant loss of test sensitivity.)

Method |

Sofution A Pipet 2.0 mL of Standard Lead Solution (20 pg
of Pb} into a 50-mL color-companson tebe, and add water to
mike 28 ml.. Adjust the pH 10 between 3.0 and 4.0 {using shon-
range pH indicator paper) hy adding | N acetic acid or 6
ammonia. dilute with water to 40 ml., and mix.

Solition B Place 25 ml. of the solution, prepared as direcied
in the individual monograph. into 2 50-mL color-companisen
tube that matches the one used for Solurion A, adjust the pH 1o
between 3.0 and 4.0 (using shon-runzge pH indicator papee) by
adding T NV zcetic acid or 6 & ammonia, dilute with water 1o
40 mL, and mix.

Selution € Place 25 mL of the solution prepared as directed
in the individual monograph into a third color-companison tube
that matches those used for Solutions A and B, and add 2.0 mL
of Standurd Lead Solurion. Adjust the pH to between 3.0 and
4.0 (using short-range pH indicator paper) by adding 1 N acetic
acid or 6 N ammonia, dilute with water to 40 ml., and nux.

Add 19 mL of freshly prepared hydrogen sutficde ‘TS to each
tube, mix, allow to stand for § min, and view downward over
a white surface. The color of Solution 8 is nat darker than that
of Selution A, and the intensity of the color of Sofution € is
equal to or greater than that of Selution A. 1 the color of Solution
Cis lighierthan that of Sofution A, the wst substance is providing
an interference with the test procedure, and Method I must be
used for the substance under examinatian.

Method 1L

Seluticn A Prepare as directed under Method 1.

Solution B Place the quentity, accurately weighed, of sample
specitied in the individual monograph in a switable crucible.
add sufficient sulfuric acid to wet the sample, and carefully
ignite at a low remperature until thoroughly charted. covering
the crucible loosely with a suitable lid during the igrition. After
the substance is thoroughly carbonized, add 2 mL of nitric acid
aned 5 drops of sulfuric acid, cautiously heat uatit white fumes
evelve, then ignite, preferably in a mufile furnace, at 500° to
6007 unul all of the carbon is burned off. Cuol, add 4 mL of
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ditute hydrochloric acid (1 in 2). cover, and digest on a steam
bath for 10 to 15 min. Uncover. and slewly evaperate on a
sieam bath 1o divness. Moisten the residue with 1 drop of
hiydrockdoric acid. add 10 mL of hot water, and digest for 2
min. Add 6 ¥ ammoenia dropwise until the solution is just
alkaline to litmus paper, dilite with water to 25 mlL, and adjust
the £H to between 3.0 and 4.0 {using shont-range pH indicater
papeny by adding 1 N zcetic acid. Fiiter if necessary, rinse the
cracible and the filter with 10 mL of water, transfer the solution
and ninsings to a S)-mbL colorcompanson rube, dilute with
water to 40 ml., znd mix.

Add 10 ml. of {reshly prepared hydrogen sulfide T3 to each
tube, mix. allow to stand for 5 min, and view downward over
a white surface. The color of Solition B is not darker than thit
of Sofution A.

Method 11

Solurion A Transfar 2 mixture of 8 mL of sulfuric acid and
10 k. of nitric acid into a 100-mL Kjeldahl flask, clamp the
flask at an angle of 45°, and then add, in smatl increments, an
additional volume of nitric acid equal ta that added in the
preparatian of Sofution B, helow, Heat the solution o dense,
white fumes, cool. and cautiously add 10 mL of wuter. Add a
volume of hydrogen peroxide (307%) equal to that added in the
preparaticn of Solution B, below, then baoil gently o dense,
white fumes. and cool. Cautiously add § mL of warer, mix, and
boil gently to dense, white fumes. Continue batling until the
volume is reduced to about 2 or 3 mL, then cool, and dilute
cautiously with a few ml. of water. Into this solution pipet 2.0
ml. of Srandard Lead Solation, and mix. Transfer into a SO-
mL color-comparison tbe, rinse the flask with water, adding
the rinsings to the tebe untl the volume s 25 mi, and mix.
Adjust the pH to between 3.0 and 4.0 {using short-range pil
indicator paper) with 2ammonium hydroxide initially, and then
with 6 N ammonia as the destred range is neared, difute with
water 10 40 mL, and mix,

Solution B Transfer the quantity, accurately weighed, of
sample specified in the individual monograph into a 100-mL
Kjeldahl flask (or into a 300-mL flask if the reaction foams
excessively) clamp the flask at an angle of 45°%, and then add
a sufficient amount of a mixture of 8 ml. of sulfuric acid and
10 mL of nitric acid to moisten the siomple thoroughly,

Note:; For liquid samples, use 3 mL of the acid mixture.

Warm gently until the reaction commences, allow the reaction
to subside, and then add additional portions of the acid mixture,
heating after each addition, until all of the 18 mL of acidd mixture
has been added. Increase the heat, and boil gently until the
reaction mixture darkens. Remove the flask from the heat, add
2 mL of nitric acid, ard heat to baoiling azain. Conlinue the
intermittent heating and addition of 2-mL portions of nitric acid
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until no further Carkening oceurs, then hear strongly to dense,
white fumes, and cool. Cauticusly 2dd 5 mL of water, mix, boil
gently to dense, white fumes, and continue heating until the
volume is reduced to about 2 or 3 mL. Cocl, cauticusly add §
mb, of watzr, and examinz. If the selution is yellow, cautiously
add 1 =L of hydregen peroxide {304, and again evaporate to
dense, white fumes and ta a velume of about 2or 3 mlL. Cool,
dilute cauniously with a few mL of water, and mix. Transfer

into a 30-ml. colos-comparisen tube, ninse the flask with water,
adding the rnsings to the tube until the volume is 25 ml., and
mix. Adjust the pH to between 3.0 and 1.0 {using short-range
pH indicztor papar} with ammonivm hydroxide initially. and
then with 6 N ammonia as the desired range s neared, dilute
with witer to 40 mL, and mux.

To cach tube add 10 mL of fieshly prepared hydrogen sulfide
TS, mix, allow to stand for 5 min, ami view Jownward over i
white surface. The color of Selurion 8 is not darker than that
af Solution A.
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JECFA

HEAVY METALS LIMIT TEST

This is an empirical "catch-all" test for the following heavy metals in
addition to lead: mercury, cadmiwm, antimeony, arsenic (partial), silver,
copper, and certain others. All these metals give a colour with hydrogen
sulfide and the test is designed to demonstrate that the total amounts
present, expressed in terms of lead, do not exceed the heavy metal limits laid
down in the varicus monographs. Zinc and tin also form sulfides and although
these are not coloured at the pH of the test (3-4) they may influence the test
to scme degrec. The test is useful in indicating the presence of heavy metal

impurities in a rew material from a new source and in detecting accidental
contamination of which the manufacthurer might ctherwise be unaware. It alsc
provides confirmation of good manufacturing practice. However, if the method
of manufacture or the grade of raw materials employed gives reason to believe
that an impurity such as mercury cr cadmium may be present, a specific test
for the impurity in cquestion should be employed.

Method I is used for substances that yield clear colourless sclutions
prior to addition of sulfide ion and should be used in the Procedure unless
ctherwise directed in the individual monograph. Method II is used for those
substances that do not yield clear colourless solutions under the test
corditions specified in Method I or for those which, by virtue of their
camplex nature, interfere with the precipitation of heavy metals by sulfide.

Reaqents

Amronia TS

Dilute 400 ml of reagent grade ammonium hydroxide to 1,000 ml with
water. '

Hydrochloriec acid

Use reagent grade hydrochloric acid in preparing all solutions of
hydrachloric acid employed in this test.

e e e e

Dissolve 159.8 mg of lead nitrate, Pb(NOy),, in 100 ml of water
containing 1 ml of nitric acid, then dilute with water to 1,000 ml and mix.

This solution should be prepared and stored in a glass container which is free
fram lead salts.

Standard lead solution

Cn the day of use, dilute 10.0 ml of ILead Nitrate Stock Solution,
accurately measured, with water to 100.0 ml. Each wml of the sclution so
prepared contains the equivalent of 10 pg of lead ion (Fb).

Procedure

Note. In the following procedures for Methods T amd IT, failure to
adjust accurately the pH of the solutions within the specified limits may
result in a significant loss of test sensitivity.
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METHOD I
Selution A

Pipet into a 50-ml Nessler tube 2 ml of Standard lead solution [20 pg
of lead ion (Pb)] unless otherwise stated in the individual monograph. Adjust
the pH to between 3.0 and 4.0 (short-range o indicator paper) by the addition
of dilute acctic acid TS or arrcnia T3, dilute with water to 40 ml and mix.

Solution B

Place in a 50-ml Nessler tube that matches the cre used for Solution A,
25 nl of the sarple sclution prepared as directed in the individual menegraph,
adjust the pH to between 3.0 and 4.0 (short-range pH imdicator paper) by the
acditicn of dilute acetic acid TS or amcnia TS, dilute to 40 ml with water,
and mix.

Solution €

Place into a third 50-ml Nessler tube that matches the cnes used for
Solution A arxd B, 25 ml of the sample solution prepared as directed in the
individual monograph and add the same volume of Standard lead solution as was
added to Solution A. Adjust the pH to between 3.0 ard 4.0 (short-range
indicator paper) by the addition of dilute acetic acid TS or armenia TS,
dilute with water to 40 ml and mix.

Working in a fume hood, add to each tube 10 ml of freshly prepared
hydrogen suifide TS, mix, allow to stand for 5 min, ard view dowrsard over a
white surface. The colour of Solution B is no darker than that of Solution A
and the colour of Solution C is equal to or greater than that of Solution A.
If the colour of Solution € is lighter than that of Sclution A, the test
substance is providing an interference and Method II must be used.

Methed IT
Proceed as directed under Method I preparing Solution B as follows:

Working in a fume hocd, place the specified quantity of the sarple,
accurately weighed, in a suitable crucible, add sufficient sulfuric acid to
wet the sarple, ard carefully ignite at a low tarperature until thoroughly
charred, covering the crucibtle loocsely with a suitable lid during the
ignition. After the substance is thoroughly carbonized, add 2 ml of nitric
acid and 5 drops of sulfuric acid, and cautiously heat until white fumes are
evalved, then ignite, preferably in a ruffle furnace, at 500" to 600" until
all the carbeon is burmed off. 1, add 4 1 of dilute hydrechloric acid (1
in 2), cover, ard digest cn a stean bath for 10 to 15 min. Uncover, and slowly
evaporate on a steam bath to dryress.

Moisten the residue with 1 drop of hydrochloric acid, add 10 ml of hot
water, and digest for 2 min, Add dropwise armonia TS until the solution is
just alkaline to litmus paper, dilute with water to 25 ml, and adjust the pH
to between 3.0 and 4.0 (short-range pH indicater paper) by the addition of
dilute acetic acid TS. Filter if necessary, wash the crucible and the filter
with 10 ml of water, transfer the solution and rinsings to a 50-ml Nessler
tube, dilute with water to 40 ml, and mix. ‘

Prepare Solution C in the same manner as Solution B, adding to the

sarple in the crucible the same volume of Iead Standard Solution as was added
to Solution A. Proceed as in Methoed I from "Working in a fume hood, a2dd... ".
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(1) oAl

SNZHET DL OOIE), ROFEIZE S,

Bl CHETH EOESEZEY, Koml 2z, SERBAEMEL TE”L, #
weT5,

B2E CHRETLIECRELZAEAD, /Koml RUFIER 1ml 2#N% 5, 7=75 L., &8O
BSITIRBEBREN LRV, THICERE 10ml 2Nz, /hE—F—iz A, KB ETmEL
TEMREA2<20M2m] L3 ETHEREL, K Tsoml L L, ®Rik:d3,
B3 BIKHETIEORELED, A4l ARHENEHE 03T AN, B~
VRO AOTE ) —NVERE (1—50)10ml 2%, =& =TSk L TRIES87-%,
AT L T 450~550CTRIL T 5, RBRILYBES L&, PEOWE~S VY
LADxF ) —NAEER (1—-560) CL, BUIREL T 450~550C ¢RIk T3, %k, BE
PNZIEEE 3ml 2NA. AWM ETIRLCENML, RiRET A,

A HICHETIECRBEREY, B4R, ARKIBED S 2IFIZ AN, HEE<
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TRV LDIE J—NEER(1-10) 10ml 2N%, =& ) — AT Ak U TRIE S 71,
2 B Lotk 450~B50CTRILT B, RBRILPMRIRD L &1, VRO~ /F
YUADTE ) —VEFIR (1-50) TEL, BUERL T, 450~550CTKRILT 5, &1k,
EREMCERE3ml #M%, KB ETMELTEMNL, BikL+5,
(2) #E&

SIZHET A LODIEN, ROFEITE S,
QEBAZRWBFHIE
BREEZRBERICAN, 70e7 /= AT7A—RFE1FEME, TUEe=Tk, TrE=
TREXIIER (1-4) ¢hfol, HfE (1-2) 5ml RFUra oy U o ARiK 5ml
EMZ, 2~3mWEELE, BEEME A XK Sm] 202 T 10 SBT3,
WIZAKEZMAT40ml & L, \MeREN2 g 2Nz, EHICHFRAEB, CRUD %2
TLAREZMBL, 25COKPICREBROFETTEL., 1BMAKELL%, BBicakE
KEBMOBEBETHEE, ZORIT, ROEEAIVEL 2N,

BEAORBUL, RIEORG L FAFIZITV, EFEER 1.0ml 280, RAEEICAL.,
B2 (1—-2) 5ml BRI VEh ) T LRAKSml Mz, UTHRIEOES L RERICEEL
TEHLREE _ABRORABLFEER LTS,

QEEBEBERAVWSHL

RIEZRERIIAN, HEAZAVIHFELERICHREL, BEELE— R XRK5m] %
MATHRRTIOHMBEBELOL, RIZAZMEZT40ml & L, B FEWEH2 g2 ME,
HLIZBRUCEZEME L TARHERBERIZMT D, COMETOBAHLAUD AL
KRFTE Sml 2 ANT-RREDOEIZET S & 5 AR TEL, RIZRAERRIL 25°CHK
FIZEETIEL., 1EAETS, RREZ2ETL, SER’LNELTY PU2MAT5ml

EL, RNKEOBERRARTHLE, ZORIE, ROERALIEL RN,

BHEAOHEIL, RIEOMES & FRRRIZITV., b FIEER 2.0m] 280, BAERIC AL,
HER (1-2) 5ml BRI oA Y U ARESml #MAT 2~ 30MKE L%k, itk
L —AXRKSm] Zx, BET 10 FHKET 3. UTRIEOHE L AHBICHRELT
BEERRBOLELEREGR LTS,

@EBCERWAFIE

MK Aml 2R 1 m] RS ULl U U LFK (1-10) 1ml 2%, &gk 70°CT44y
RIAMR L 7%, KEMAT20ml &§5, ERICTATZHMLERE, ZOBREUEY
RBEOER (1~6mi /L), ThFb FakUir Y vaRiKEy, EEEV AR
AnTERER 1 ~10ml/ LyOESMECESMNICERMICEA L TEX IZES S H,
KRIEEFREREIED, 28, I VIV TLRE (1-10) 2EER 7 EEMIC
FRNCEATIFRCH> T, RIBLFEEXR K TEYRBECHTRE., TOBKR
TN 72 PEEDIEES (1 ~6mol /L), Foikh Y Y AMHK (1-10), F RSk Faky
B R O LAREEY, ELRERBECERCEAL TR IR &8, kB ELR
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EXEDH, BELEKRF L HLBEREEEEAALV—FFTHBELIE, KFELeFE2a
DEEEZMABNE ALY M EFREEREEBICHA L, KR 193.70m OIERE
BH L E, TOME, HBROLD LY REL2,

e L. B ORI, RIEORB L FERIZITV, BICRET 28O L BEERE A
W, BRIEDFE L FRICERIEL TIT S,
BIELOEE
(1) RENCEAWAEA - RERURKIE., e ZEXSERVD, XFLALESER2VWHO
RV, LERSRIETERREITD,
(2) EBARBAWAESRBAENANFERRENVWE I, RIEEKERZROTVEbE
i, BEicoR4$,
(3) ERAFAVIESRRLEEZAERORAR, X, # BERLILI-TEBATS
DT, AR, EOMRTI, Fyr—F—PRHEE->TRITE, LELERETSZ
ENRTED,
(4) ZECEZAVAEAT. EBICI VAR ER. 7ot Fakviedr Y v AR=HE,
aofEh U U LAREORES, HERUI VDY v ARRORERRZERY, BT 7
EFeRoBRF b OLARBERELRIBESCT e FeRvBF M) U ARREZER
TA5HEELH D,

Ty bYrA ME

HEEIE3ml 10, H2 FHIMWOSB —RRAREOCHObLRARETOEFAL
C AWARFHBIZEVERRETILE, FORARERALIVRITEHRLRW, KL, T
DFEAOEREGRIL, ZTREAAE 3 ml I b FEREIR 1.2m] 22 7RV THRRERD
BE L FRICERELTIED,

S FNTFA AN R Il
O B PR 2
B, RORC L 5 (HEfL mm), 10
@ #RE - Ak
WIZFRTHOLSHL, B2 o D
C a%-r?iif&%@lﬁi:ﬁﬁ‘%@%ﬁb\ Al RE77R2a (NF
% 100~ 125me)
’ B 1 (ORISR
P FATFTANNSI BEBREY DB ;E'Léi)iy)z By
W VRFADFABANI BRI g % mos CCFaRE
By U1 200ml I EH L, MW L THAI by o
BT 5, hit - AREERIRENE
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BHREESR 1 20~30 A v a2 OELEEMY 1 WREHAERIZBETSETEL, B LE
%, HRT 5,
BACE — A XA L — A X4 g 28 FHERR 125ml 2 L, kEMA T 250m] &
L. #RJ|ICANh, Ei2LTRET S,
@ FHRERIRE

RERE 10ml 28475 A0, AEMAT25ml & L, HF (1—2) 5ml, 3
AR U U LR 2ml RUME(LE—AXWE S5ml 2Nk, RET 15 HMRET S, kW
T, ZORETTFTRABREHR3 g2 ML, EHBREBRNERGHTAFHRELERZEL, H
LMDV TFAIFAINAI CERBYY VU BEE3ml A ARERIRZSREERELT
20~25°T 1 BFRMET 5, WiT, HEEEZIIT L, VAFEENORERNZEZNORIRIEK
TADbRTECEMUES, OBIRIES 1om OBINEAICEED , 30 SURIC S FAY
FAAANLCEBRE Y P oERENRIRE L TRES2Som A TRAEEFRET S L &,
RBRIFEOBEEL., ERBER 10m] (2 FEREF4m] 202728, KEMXT 25ml
ELEBRIZSWT, RBEROBESLAGEBELTELNARELZB A TR LR
VY,
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HI14WE BARERS
51. bREERE

L ERRERLG, $RPRAET 3 e ROBEFABRTHE. £
OREGEEE e #H (AsO) ol LTRSS
ERSERic, cF (AsO, L) OHME% ppm T
( ) AT s.
I

51-1 KFRTHR B £Riw3.

Po4s B K4 30 mm ORI ICH T RIBEE F 2350, B
5y (1D RBERCAROGARRMCHBRELLER THr
LHELMEILT, BEROWEERL. chioale H odui
EHICE Lids B OTEHOMLE BTCh I hicEE S
LHICLTRENR A K03, BOEBERFIZAE C % .
ZEICELZT4E ] 28U 2. C olKERO TR
Lk | OTF¥ER-—-F@mE 4 3.

BEOEMNE
ST 5 L ODIED, ROKHEICK 5.
(1) &1
EESHEFICGRAET o BOMRERY, K5 L LML,
S A OIMELTE™L, RilkET 3.
(2) B2 8
EZRESRICHAETIEOMANERY, K 5 nL RUIH s

B 1 mL #n% 3. A¥L, BEEGOBSCRIESTNA

. ZHICEREIK 10 mL 2%, /MY —h—~ICAR, h

KB LB L CHFREI AR08 2 mL L RS ECHK s

L, XA T5mL 2L, BFe+3. Ao WS

(3) &3 :ig (AL COMEY 70 o)

EREARICERT SRORNLED, HOR, HRRY o 7L m sy 1o @)

L2140 4 ]

REEBID ZDICIC & 2. THICRTEE< Y 24 T AAKNED P?{f‘“‘ o “":; )
tHPRY—A (13 0.2

2/ —n (95) BHE (1 — 50) 10 mL &JUk, T2/ — ciraoma
AR LT Gtk A RMBLTKiET 2, L Lromtoma
copiEe, kNI L, PROBRCHL, Ee-1 EEUBER S
HUHMLTIKET 5. nit REHCUER I ml YA,
A eE L TES L, BYELT 5.
(4) 554k

EFHSHEECHRETIROAFERD, g, fEEX
HENOSDITICE S, THICHE:~ Y% o v A7kt
ZF ) - (95) B (1 — 10) 10 mL ®MW&, =4/ —
AMCEXLTIREE X w7 th, fhaolCiEL 2t BMLTK
{35 bLCOERT, hEREHIRILER PR
FECHL, BArCmBLAR BBRLCKIET3. &&
BREHCHER: 3 L 2Nk, KBLCIBLTHAL, ®
P o R

4 J
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Wi oun
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(5) &5k
ERSERCHAETIBOAHERY, N, N-Y I F A
FALT I F 10 mL ZHA, SELLEMELCEML.
‘R LT 3.
B %

EEAFERRE : N N-PL2FATFH BN FE 050
g XV VYA L 100 mL L35, COBRRERL L
ORI AN, GPTICRET2.

eREMENN TR T e RENAE S HHonT 2 L,
105 °C C 4 BE[EIRL, 20 0100 g X IEHECEY, K&
£+ P Y T AR (L » 5) 5 mL KB colcHKE:
Fhig vt e U, TefoiE: 10 mL 2BML, J\icHED
LTHHIL 2K ERATIERIC 1000 mL &3 5.

EREER e BREEYE 10 mL 2 TRECED, SFHE
10 mL 2#Mm&, FACHBLCARMLAKEML CEREK
1000 mL ¢33, ZoOf | mL (18- v B (AsOs) 1
«g EGU. CoOBRRNREFRL, HRECRETS.

2 {F &
FICHET 2 do0lih, #E8 B 2HWCHEREITS.
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