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l1.INTRODUCTTIOR

In the Reuse of Drainage Water Project the DRI laboratory
has an important task. In the measuring program about 250
samples are taken to be analysed. Results of the analyses are
used for further calculations. To assure the quality of the
results the people working on laboratory have to be well
trained. They have to use well documented methods and well
functioning equipments. Methods used on the laboratory are well
known and mostly described in the standard methods., In this
manual these methods are presented on such a way, that they can
be used with the specific instrumentation available on the DRI-
laboratory. For some methods theoretical backgrounds are
presented. Methods used have to be calibrated on a proper way
and it must be possible to check the calibration. Therefore the
laboratory uses reference samples, check on calculations etc.
which are described in this manual. Every instrument will fail
when it is not kept under maintenance. This can be done by an
service organization, but such an organization is not always
Present and mostly very expensive.However most of the
maintenance can be done on the laboratory and the way to do 1t
is described in the manual.

At the moment techniques are changing very gquickly and
computers are used more and more. Therefore theeffective
lifetime of the this manual will be short because alaboratory
has to work with a manual which is up to date. The complete
manual is therefore also present on floppy disk with the head of
the laboratory,she has the authority to make changes in the
manual. The changes have to be made in all the distributed
manuals. At least every two years a new version of the manual
has to be distributed. This version of the manual is valid till
january 1991,



2.POSSIBILITIES OF THE D. R, I.

LABORATORY.

On the DRI laboratory, it is possible to conduct chemical,
biological and physical research. This manual deals with the
chemical and biological determinations. In order to do the

work,laboratories and equipments are available as described
here.

2.1 CHEMICAL ANALYSIS.

A — i e e i S — —— —— T ————t—

In the chemical part of the laboratory,samples are analysed
for several parameters as presented in table 1. Use is made
ofmodern equipments like pH/mv-meters, conductivity meters,
motorburets, spectrophotometers a flamephotometer, Kjeldahl
equipment and an atomic absorption spectrophotometer. Also
equipments like analytical balances, shaking machines,
centrifuges and the necessary glassware and chemicals are
available. The distilled water is supplied with a distilled
water apparatus. The instruments used for a certain
determination are also given in table 1. The last column in the
table gives the principle of the method used. Scme parameters
can beanalysed with different methods, which is important
when one fails. '

Table 1. Methods of the chemical laboratory.

T T Sl G i . A D . T A i i S el S S e A S s G T S T S Y D T A T T i A e W NS A S S Wk S S

Parameter Instrument Principle

pH pH-meter Electrode
Conductivity conductivity-meter Electrode
Chloride motorburet Titration
Chloride idem + mV-meter Titration/electrode
Bicarbonate motorburet Titration
Bicarbonate idem + pH-meter Titration
Sulphate Spectrophotometer Turbidity

Sodium Flamephotometer Atomic emission
Sodium AAS Atomic absorption
Potassium Flamephotometer Atomic emission
Potassium AAS Atomic absorption
Magnesium motorburet Titration
Magnesium AAS Atomic absorption
Calcium motorburet Titration

Calcium AAS Atomic absorption
Ammonium Kjeldahl dest. Titration

Nitrate Spectrophotometer Color development
Nitrite Spectrophotometer  Color development

——
Y N . S — e — T — - A ——— . . A T — —— — —— ——— ——— T —— ———



2.2 BIOLOGICAL ANALYSIS.

—— ——— —— — e —— —— T — — A i A P e o Aok oA, .

On the biological laboratory analysis are carried out in

which micro-organism are involved. These are; BOD (Biological
Oxygen Demand), MPN (Most Probable Number). Also the COD
(Chemical Oxygen Demand]) is determined in this section. All

the eguipment necessary to do these analysis 1s available on
the laboratory as listed in table 2,

Table 2. Equipments on the biological laboratory.

B . A e e L i i W A ok Wl ki e Salle e T - T T —— T - — — ——— N — —— — T T T Y ——— T — gk, S} Wil ol i S g

Parameter Equipment
coD COD-equipment ,Digital buret
BOD Oxygen electrode

Test on micro-organism Steriliser,pump for media,plate
counter,sterile filtration units,
laminair flow bench, ice box.

e T ———— T ———— T ——— . — — T —— T —— —————— - G S G A T T S W A ——————

For microbiological work 1t is very important to handle
samples 1in a sterile environment., Otherwise not the micro-
organism in the samples are determined, but those 1in the
environment. During preparation of the medlia, micro-organism
may enter the solutions. This 1s no problem, because all
plates and tubes are sterilized before use. When the samples
are inoculated in the media it is important to work sterile.
With this work a laminair crossflow bench is used. In this
bench air is filtrated over a very fine filter (HPA filter
system). Micro-organisms and spores cannot pass through this
filter. The air is blown over the working area with such a
velocity that dust and micro-organisms cannot enter the bench.
If the bench is cleaned with alcochol bhefore use a sterile
environment is obtained.



- — — ———— T ———— —— T —  — —— ——— — . ——————— ———

The computer 1s used more and more for management of data.
Also on the DRI laboratory the computer will have an important
Place. Use of it on the laboratory is however just started and
therefore a complete manual for data management cannot be given
now. Introducing of a computer takes time and cannot be
forced. That is why only a description is given how things have
to be arranged. Partof it is done already by computer andthe
rest of it by hand.

Taking 1in mind the experience of cther laboratories it is
important to use standard software like D base and Lotus.
Development of own software must be restricted as much as
possible. For a good data management everything between
ordering of sampling and the final data have to be described.
A good cooperation between the laboratory and the project team
is necessary. The whole system is primary made to prevent
mistakes. Secondary it gives possibilities to check all steps,
if there is doubt about the results., How things are organized as
presented in fig 1.

3.1 DESCRIPTION OF SAMPLES.

T e . . . et P i i i i S i P W s P i e sinle. vl Wi e e ——

The samples are received on the laboratory by the respon-
sable engineer. There must be a form on which all the relevant
information of the samples is written as, parameters to be
analysed, sample codes, EC-field and special remarks necessary
to improve the results, Samples must have a code and a date,as
for instance MGl 03/06/87. The code may have 5 characters.
These codes are entered into the computer together with the EC
measured in the field. Also a laboratory series and analyse
number is entered and written on the bottle as RA3 (Re-use
series A sample 1}. To the computer a list is given with the
Parameters to be analysed. From the computer a datasheet is
obtained to use in the laboratory. On this sheet check samples
and guestions about calibrations of the instruments are
included. The samples and datasheets go to the engineers
responsible for a certain project.

Re-use eng. or eng.
Pilot areas eng. or eng.
Fayum eng. or eng.
EPAD eng. or enyg.
Others eng. or eng.
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On the datasheet all original results as titration
volumes, normalities and sample volumes are written. These
values are entered into the computer together with answers on
the questions, The program is developed by Dr. Abdelklalik to
calculate the chemical analyses. From the original results it
gives the cation and anion concentration in meq/l. At the moment
it calculates the sulphate concentration by difference and it
calculates water quality parameters as SAR, adj-SAR, RSC and
TDS. The EC is also calculated and compared with the measured
EC. If the results are accepted, the program automatic
transfers the data to D-base. The most easy way 1s to enter
the original results as sample volumes, titration volumes and
readings from instrument. The program has an option to enter
calculated results. Only the head of the laboratory is allowed
to make changes in the program in close cooperation with Dr,
Abdelkhalik.

In the case that a method is well calibrated 1t should

give the same results analysing one sample several times. The
results of such a sample, a reference sample, can be used to
assure a constant quality of the laboratory. On the DRI

laboratory 2 reference samples are present, one 1is
representative for water samples, the other for soil paste

samples. The results are registered on a control chart as shown
in figure 2.

0 178
1
- - _ _ _ *5% devigtion
= _ _ _ 3% devigton
g -
\ e »

%g'—.l.\/. .’l “. /\. / e &
b4 ¢« A '\..,_._‘. A% . \£ ® 30 ceviation
5 I S _ 5% ceveten

*D
8 k IR T S B L

fig 2. Control chart used for chlorid determination in
water



With this chart it is possible to prevent big mistakes. If
everything is correct, a constant value between the two 3 %
lines 1is obtained.3 % 1is the deviation,that will be
accepted. Results between the 3 % and 5 % lines are also
accepted, but the method must be screened. Deviations of more
then 5 % are not accepted. A reason must be found, before
the method is used for another series of samples. Samples
analysed in the same series have to be reanalysed or
recalculated. The latter is only allowed if the mistake was
caused by a mistake in calculation or for instance a wrong
normality. In the figure few examples are given:

A The results are normal distributed, all results are accepted.

B A drift in the results 1is visible. When the deviation
was in the region between 3 and 5 % it was found that the
normality of the AgNO3 was changed. Correction gave the
right value again and the same correction was done for the
samples.

C A wrong sample volume was used. Recalculation gave the right
value,

D In this case no specific reason was found. All solutions
were renewed and the results were good again. Because no
clear reason was found, all samples of the same series were
reanalysed.

Carbonate and bicarbonate

— ———— T O —— —— — — — —— —— —— .

Sometimes, especially when wastewater is flowing into the
drain, it may occur that other basic components are present. In
that case normal calculations will give wrong results, because
the bicarbonate contents is much to high. It is however
possible to recognise the wrong results, From chemical
equilibria the following relation is obtained. :

pH = 10.38 + log{C03(2-)}/{HCO3(~-)]
[ ) = concentration in meg/l

This relation is alsc presented in figure 3. If a
mistake in the pH of 0.1 unit or a mistake in [CO03(2-)]/
[HCO3(-)] of about 20 % is acceptable, a region in figure 3 is
obtained in which good results have to fit. If the results of
the analysis give a point below the region other bases can be
present. First the analysis must be checked and if the results
are the same the following calculations must be used. In this
calculation it is assumed that the amount titrated between pH
8.3 and 4.1 1is a measure for the inorganic carbon content and
that all the other bhases are titrated above pH 8.3.

10



[CO3) = 20 x n x (b-a) x £(CO3) meq/1l

[HCO3)= 20 x n x (b-a) x f(HCO3) meqg/l

amount of other bases = 20 * n * a - [C03])/2 meg/l
n = normality of HCl

a

anmount of HCl used to reach pH 8.3
b = amount of HCl used to reach pH 4.1

£(C03)= fraction of CO3 present at the pH of the sample.(see
table 3}

f(HCO3)= fraction of HCO3 present at the pH of the sample.(see
table 3)

If more or less than a sample volume of 50 ml is used, multiply
with; 50/volume of sample (ml)

Table 3.Fractions of CO3 and HCO3 as a function of pH. The
concentrations are in meqg/l. This table can be used if
other bases are present in the sample.

S by e —— - ————— {——— T ——— T et i ekl gt rbrie S TN e b S A g A W e Al ke ke TS i S S e e

pH £(C03) £ (HCO3)

8.3 0.000 1.000
8.4 0.021 0.979
8.5 0.026 0.974
8.6 0.032 0.968
8.7 0.040 0.960
8.8 0.050 0.950
8.9 0.062 0.938
9.0 0.077 0.923
9.1 0.095 0.905
9.2 0.117 0.883
9.3 0.143 0.857
9.4 0.173 0.826
9.5 0.209 0.791
9.6 0.249 0.751
9.7 0.295 0.705
9.8 0.345 0.655
9.9 0.398 0.602
10.0 0.455 0.545

. —— — — . " . A i i —— A T o S T o T S S S S S b T A L S T T S — o bl il Sl .
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4. THEORETICAL BACKGROUND
OF
SOME METHODS.

——————————— ——— T —— ————————

D S . - — g o T T —————— —— -

Conductivity is the numerical expression of the ability of
an agqueos solution to carry an electric current. This ability
depends on the presence of ions, their total concentrations,
mobility, valency and relative concentrations, and on the
temperature of the solutions. The conductivity can be
expressed with the equation;

K{t)s c(i) .a(i)

K(t)= conductivity.

c(i)= specific conductivity of ion ({see table 4.)

a(i)= activity of ion ‘'c'.

Table 4.Specific conductivity of ions commonly found in

water. Conductivity expressed in uS/cm = umhos/cm
(Standard Methods 1980).

—— T . — A S . - A T i A Y AN A M S U U T W . S S S SN P S N A S WS YA W S —— —

ION SPECIFIC CONDUCTIVITY
(per meq/L)
Na (+) 48.9
K (+) 72.0
Ca (2+) 52.0
Mg  (2+) 46.6
cl (-) 75.9
S04 (2-) 73.8
HCO3(-) 43,6
co3 (2-) B4.6

- —— T —— e T L —— -
S ———————— - — A — —— " — " — T —
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4.2. ATOMIC ABSORPTION.

4.2.1. Theor

ey e s ————— —— ——

Atomic absorption is an analytical technique in which
compounds in a sample are dissociated into atoms in gaseous
form. The atoms are in the ground state which means that they
are able to go to an excitated state by absorption of light.

M + hv —==-- > M*
M=metal in ground state
hv=light with energy hv

M*=metal in excitated state

If light with an energy of hv 1s passing the gaseous
atoms, there will be absorbtion of 1light. The fraction of
light absorbed is a measure for the concentration of the metal
in the sample.

atoms in excitated

state
l
| hv
l
————— > atoms in ground ~--=-> Transmitted
————— > state —-———-> radiation

Intensity (It)
light with
energy hv
Intensity (Io)

TheTransmittance It / Io can be represented by Beer's Law.

It - aboec
= e

Io
a= absorption coefficient (different for every element)

= length of absorption path
c= concentration of absorbing atoms.

14



The absorbtion A is defined as: - log{It/Io)
So A= 1l/2.3*a b ¢

With a constant path length and further all instrument
conditions constant.

A = constant * ¢

4,2.2. The instrument.

T Wy e T > ol byl S S S L. AR St Y e S i ol S R T ——

The basic components of an atomic absorption spectro-
Photometer are given in fig 4.

[source of| | atomising| | monochro-| |detec | |regi-|

|radiation|>| system |>| mator |>] tor |»>|stra-|

| P P o | |tion |
[ I [ |

I I I

fig. 4 Diagram of an atomic absorption
spectrophotometer.

SOURCE OF RADIATION:

A — — ——

Every element has a specific wavelength and specific
hollow cathode lamp . The lamp is made of the material, we want
to measure. In the lamp the following reaction occurs:

M* = M 4+ hv

Different hollow cathode lamps have to be used for
different elements.

ATOMISING SYSTEM.

L i s S L S S L S O S S S s O

With flame atomic absorption, the sample 1s aspirated in a
flame, By the high temperature the water evaporates and the
molecules are dissociated into atoms, which are able to absorb
light. The sample is aspirated into the flame with the aid of
4 nebuliser. In this part the sample is sucked and mixed with
the flame gases. After that it leaves the burner head through
2@ long (10 cm) narrow slit, and all the salts are atomised by
the high temperature in the flame. The temperature in the
acetylene/air flame is between 2350 and 2450 'C.

15



For a stable reading and a good sensitivity the following
flame factors are important.

- Composition of the flame, oxidizing (excess of air) or
reducing (excess of acetylene).

- The density of atoms is not constant in the flame. So optimum
height has to be searched. This height is also influenced by
the composition .

- If high saline water is aspirated the burner head can be
clocked with salts, thereby reducing the sensitivity or
enhancing the noise.

Sometimes other flame types are used, for instance
acetylene-nitrous oxide, This flame has a higher temperature,
thereby reducing chemical interferences. Most compounds
however can be measured with an acetylene-air flame. If a higher
sensitivity 1s needed a graphite furnace can be used as an
atomising source. This furnace is often used for measurements
of low concentrations of heavy metals.

MONOCHROMATOR.

The monochromator is used for selecting the line to be
measured with acid of one or more gratings. This has to be done
very accurate. After a first course adjustment the optimum has
to be searched. This is the point where maximum light reached
the detector (i.e. maximum trans-mittance or minimum
absorbance). On the monochromator also the slit has to be
selected, For every element and wavelength the optimum is
recommended by the manufacturer of the instrument. The value
depends on how many lines a lamp gives. For instance calcium
gives a line at 422,67 nm (fig.5) in this neighbourhood no other
lines exist, and a high slit width can be used. Iron however has
in the neighbourhood of the line at 248.33 nm also other lines
(£ig.5}. By selecting a small slit these other lines cannot
reach the detector and better results are obtained. Therefore
the recommended slit values achive improve the results.

16
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fig.5 A emission spectrum B small slit width to
great slit width exclude the non ab-
possible sorbing line.
DETECTOR.

The detector 1is a photémetric tube. Radiation from the
monochromator will free electrons on the photocathode. By
tombination of several electrodes the amount of electrons is
multiplied with factor of 10*6. The resulting electrical

current 1is proportional to the amount of radiation. Thelinear
range of the detector is very high and can be regulated by
variation of the total potential difference between the
photocathode and the last electrode (anode).

REGISTRATION.

e —— —— ——— . ——

The signal from the detector is translated into trans-
mission, absorbance or concentration units. It is possible to
calibrate the instrument with standard solutions,by which
results directly in concentration units are obtained.

17



4.2.3. Description of the atomic
absorption spectrophotometer

L e il T e ———

The atomic absorption spectrophotometer {(A.A.S.) of the
D.R.I. is a double beam type. This means that the light is
splitted into two beams. One is passing the flame and the other
one is used as a reference beam (see £iq.6). With the chopper
the light is modulated with a certain frequency. When the sample
beam is interrupted, the reference beam reaches the detector and
opposite. The detector is able to distinguish both beams and
they can be brought together again after the flame. In the
monochromator the right wavelength is selected with aid of a
grating. After that the light is detected on the
photomultiplicator.

Monochromator

- Sins MB‘
Grating

Photomultiptier

M7

Aperture st
per| \Oﬂ .
hopper
Pttt F
A
v || H ]
M& Primary source
Sample M
compariment

M2

Fig.6 Optics of AAS.

The lamp has to be placed in the lamp holder. The black
knobs have to be between the mica spacers of the lamp.
Alignment of the lamp can be done with the two black knobs. With
[lamp] control on the front of the instrument, the lamp current
can be adjusted. With the [SIGNAL] switch on [LAMP] the current
can be read on the meter. The current has to be the continuocus
current printed on the lamp.

18



THE GAS SUPPLY.

. e . o —— ——— i — .

The gases are supplied with the interlocked gas control
system, This system has to give constant gas flow and constant
pressure. Good measurements can be done however when the
pressures of the gases are constant before the system. For
acetylene this is right, because this is delivered in a gas
bottle. When the pressure is corrected after ignition, it will
be constant. The air is delivered by a compressor. The pressure
of the system varies between 4 and 6 atm. (60 and 80 psi). To
have a constant pressure a low pressure reducer is installed
between the compressor and the A.A.S. The reducer is set on 3
atm. To prevent dust entry the A.A.S. a dust filter is used.
In fig. 7 it is shown how the dust filter must be used.

In —& —  Qut

Cotton for
=" fitering of dust

S
N\

fig 7. Gasflow in the dust filter.

The cotton has to be periodicaly replaced.

THE NEBULIZER SYSTEM.

The nebulizer has to make a spray of the sample and mix it
thoroughly with the gases. For a good and reproducable
sensitivity the nebulizer has to be adjusted very well. This
can be done by aspirating a copper solution of 10 ppm after
preparing the instrument for measurement of copper.Then aspirate
the solutions, loosen the locking ring and slowly turn the
knurled nebulizer knob counterclockwise (£fig.8). Stopturning
when the nebulizer air blows back into the solution (small
bubbles will appear at the end of the capillary tubing). Keep
the end of the capillary in the standard and slopwly turn the
knurled knob clockwise. Watch the display while turning the
knob ('SIGNAL'control on cont.). The reading will increase as
aspiration begins. Adjust at maximum reading. At the end turn
the locking ring against the knob to lock the setting.

19
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Fig.8 The nebulizer , exploded view.

THE FLAME,

The flame has to be exactly in the light beam. For this
reason the horizontal adjustment (left knob) has to be on 8., The
vertical adjustment must be on 7 or less, Higher settings of
the vertical adjustment will cause a blockade of the light beam
by the burner head. With a small piece of paper it can be

controlled if the light is passing the slit in the burner head.
A good flame is obtained with the air flow on 55 and the fuel on
32, For getting a higher sensitivity small adjustments may be
necessary. '

MONGCHROMATOR.

The wavelength can be adjusted with the [COARSE] adjust
and the [FINE] adjust. with the [FINE] adjust the maximum on
the [lamp/energy] meter has to be searched, i.e. Maximum light
has to reach the detector. With the slit width the spectral
bandpath can be set. With a wavelength of 400 nm, a slit
width of 2 nm means that light from 398 to 402 reaches the
detector. A slit width of 0.2 nm means that light from 399.8
to 400.2 nm reaches the detector. The slit width 1is important
when the lamp also gives lines with light that cannot be
absorbed.

DETECTOR.

The detector is a photomultiplier, The signal from the
photomultiplier can be changed by the potential. If [SIGNAL] is
on [SET UP] the potential can be changed with [GAIN) to have a
reading on the (lamp /energy] meter. When the [SIGNAL] control
is on the [ABS] or [CONC] position, this manual control is
overriden by the automatic gain control.
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REGISTRATION.

The instrument 1is capable to give the reading 1in
absorbance-, concentration- and emission units. It can do the
reading on different ways (mode).
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The reading i1is immediatly changing when the flame
properties changes. If the flame is constant the last digit is
changing because of the noise of the instrument,

e

If the [READ] knob is pressed, the instrument is taken the
average value during 0.5 sec. This value can be set on values
from 0.5 to 20 sec. with the numerical keyboard. The average
value is more accurate than the continuous value because it
eliminates a great part of the noise.

PEAK HEIGHT(HT) AND PEAK AREA,

The pank height and area have to be used with a graphite
furnace. Because this is not on the instrument, it is not to
be used. With aid of the keyboard, orders can be given to the
instrument.

AZ.

i

Is the auto zero. When aspirating a blank. The instrument
will give a zero value as soon as the [AZ) is pressed. The
instrument does it by changing the potential over the
photomultiplier, The [AZ] will not function.

{1} if the [SIGNAL) switch is on [SET UP) or [LAMP].

(2) if a keyEntry is pending {the minus [-] will be flashing on
the display)
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Integrationtimekey,. Unless instructed otherwise the
instrument uses a 0.5 sec. integration time, To change the
integration time, enter the time interval desired, from 0.5 to
20 sec. using the numerical keyboard. Then depress the [T] key.
The interval selected will be stored in the instrument and used
for each measurement until a different interval is entered or
the instrument is shut off. For normal analysis an integration
time of 3 sec will give accurate results. When 1low
concentrations have to be measured and the absorbance is near
zero an integration time of 10 or 20 sec. can be necessarily.

(Standard no 1 and standard no 2) keys. The keys are used
to calibrate the instrument to display measurements results
directly in terms of concentration. With the mode switch on
[HOLD], the first standard is measured. After the measurement
is complete the concentration value is entered and [S1] 1is
pressed to set the measurement results equal to the desired
concentration. [82] is established on the same manner. The
value for 52 can be changed without disturbing the value set for
§1, but if Sl is recalibrated, S2 must be recalibrated also.

The following conditions will prevent proper functioning of
the [S1] and [S2] keys.

- If the [SBIGNAL] switch is set on [ABS].
~ The error character [E] will appear and the [-] will continue
to flash at the end of the measurement because;

a) The result is less than the zero set with the blank.

b) The expansion factor required to calibrate is greater than
50 x.

For instance with ignoring the decimal point, an absorbance
of 0.010 cannot be displayed as 600 but has to be 60. The
instrument automaticly drops as many digits to the right of the
decimal point are necessary to bring the expansion within limits
(A value of 10.00 will become 10.0 )

c} If the value entered for S2 1is bigger than possible on the
display > 9999.

d) If the value of S2 is lower than the value of Sl.

The instrument also has a recorder output. This output
signal is controlled by the [RECORDER] control switch.
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{ABS] The signal send to the recorder is in absorbance unit.

[DUPL] Now the ocutput is controlled by the [MODE) control. When
scale expansion is used, it is also on the recorder
signal. When the [MODE CONTROL] is on, hold the
recorder pen will remain at rest until the completion of
a read cycle. With [MODE) on hold a continuous signal
is recorded.

[rcl}, {TC2] and [TC3])
Time constant setting. in these settings a continuous
signal is send to the recorder with different damping
values. [TCl] 1s a low damping (time constant 0.4
sec.) {TC2] and {TC3) gives more damping of the
signal with time constants of respectively 1 and 3 sec.

4.2.4, Me asurements.
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With calcium some chemical interference may occur, Calcium
reacts with phosphate and gives Ca3(P04)2, which compound 1is
only partly dissociated in the flame. So if there is phosphate
in the sample, the results will be lower. This can be
corrected, by adding an excess of lanthaniumchloride to the
sample. Lanthanium reacts with the phosphate instead of the
calcium, by which all the calcium is able to atomise in the

flame. Lanthaniumchloride solution: dissolve 115 g LaCl3 in 1
liter 1 mol/1l HC1. SrCl2 can also be used (180 g instead of
115 g lanthaniumchloride}. The measuring solutions have to

contain 5 ml LaCl3-sclution in 100 ml.

Magnesium

Also for magnesium LaCl3 has to be add to the solution.
The wavelength 285.2 nm off magnesium i1s very sensitive. The
sensitivity can be reduced a little by turning the burner. It is
also possible to take a less sensitive line, for instance 202.5
nm.

Sodium and Potassium
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The flame photometer gives good results, so atomic
absorbtion is not nesessary for sodium and potassium. However
it is good to know the atomic abscorption method, for checking
the flame photometer or in case of failure of the flame
photometer.
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