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Résumé (Français)

Un documentation bibliographique commentée sur les méthodes utilisées dans
l'analyse des sols des .plantes et des'eaux des zones arides est présentée.
Elle est destinée aux laboratoires d'analyse de routine ou de recherche. La
présentation des résumés d'articles fait ressortir la technique employée.
Le matériel et les produits utilisées par les auteur ainsi que les figures
et les tableaux apparaissants dans le texte original. Cette documentation
est remise à jour au fur et à mesure que de nouvelles references sont dispo­
nibles dans la collection du laboratoire de l'ACSAD. Les articles sont résumés
soit en Français soit en Anglais.

Résumé (Anglais)

These abstracts cover the methodology of the analysis of soil water and plants
with special reference to arid zones evironment. They are intended to provide
the laboratories with an informative tool on methodology .. Emphasis is made on
the technique, scientific equipment and chemicals used in each original paper
reviewed. These abstracts are updated as soon as sufficient material is collec­
ted in the reference collection of ACSAD to justify a new edïtion. Papers are
abstracted in French or EnSlish.

- Mots Clés:
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3401-4/46-47-54-60/ SO

ADAMS (J.M) & EVANS (S)
Determination of the cation exchange capacity (layer charge)
of small quantiries of clay mineraIs by nephelometry.
Clay & Clay Mineral 2 - 27 - 1978.
137-139/7 ref.

Summary:

Irreversible cation fixation on clsy prevents the Ca
determination of CEC of clay when less than 30 mg of sample
is available and only layer charge may-be measured directly.

Method: 30 mgr of Ca or Ba-saturated clay is fu5ed
with 0.7g NaOH to red heat 10 min. and sissolved in HCL
(final conc.: 4%).

Barium; To 5ml of the clay solution, 5ml of glyce­
roll ethanol mixture and 2.5rnl of (1.5M) H.2SO4 are added,
volume is made up to 25ml. Turbidity is measured after 10
minutes.

Calcium: To 5ml of the clay solution add 4.0ml of the
glyceroll ethanol mixture, 1.5ml 3M NH40H and 4.0ml oxslic
acid solution (20 g/l) turbidity is measured after 25 min.
Authors suggest that barium may be fixed on surface of clay
particles and proposE! to use Ca satura ted sampIes even if
the quantity of available clay i5 only 5 to 30 mgr.

Tables : Comparison of nephelometric and others determination of CEe
(on Ba and Ca - saturated clays) ror bentonite, rnontmorillo­
nite and beidellite samples.

,

,

Precision: For 30 mgr samples having a CEe 70-100 meq/100 gr. duplicate
measurernents agreed within 10% and comparison w~th other me­
thods was better than 5%.

Chemicals: NaOH. NaCl • HeL. Glycol .. EtllBnol .. Amonia • Oxalic acid.

Key Words: CEe 1 MINE / Ba / Ca /

ADAM
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401 - 12/42-47-54...c/80

ALLEN (SoE)
Metallic elements in soils: Determination of Ca, Mg, Mn,
K and Na in soils.
Pye Unicam Ltdo
3 pages / 1 refo

~ummar'y:

Soil was extracted either with amonium acetate N or
2,5% acetic ad.d o Lanthanum was added to overcome in­
terierence from aluminium, silicon, phosphorus in the
determination of(Ca,Mg). Preparation of standard solu­
tion was described.

Manganese, potassium and sodium standard solutions
are prepared as a mixture of each element (range 0 - 2,5 ­
5,0 mgr/l) in amonium acetate or acetic acid.

Calcium and Magnesium standards are prepared in mixed
solutions (0 to 10 ppm Ca and 0 to 0.5 ppm Mg) in 1%
sulfuric acid, and either / M amonium acetate or acetic
acid.

Addition of sulfuri~ acid to unknown reduces the
amount of lanthanum required.

Sodium and potassium are determined by flame emissiono
Calcium at 422,7 nm, magnesium at 285,2 and manganese at
279,5. Instrumental conditions were given in detail.

Tables :- Dilution tables for stock solutions of Ca a~d Mg.
InstrumGntal setting (SP 1900).
Comparison of duplicate determination w±th reference
values on three samples. (Extraction of exchangeable
plus labile, plus soluble Ca, Mg, Na, K, Kn was done
Nith amonium acetate N and with acetic acid 2,5%).

Material: AA Spectrophotometer • Ca, Mg, Mn Hollow Cathod Lamp.

Chemicals: Calcium carbonate • Mg ribbon • Mn metal • Sodium chloride •
HCL 0 Potassium chloride • Lanthanum 0.4% • Acetic acid •
Amonium acetate • Sulfuric acid •

Key Words: CALCIUM / MAGNESIUM 1 MANGANESE / POTASSIUM /
SODIUM / AAS / ALLE
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401- 18/41-48·-54-e/sO

xxx 1 ARIANA
Dosage du calcium et du magnesium dans les eaux, les ex.traits
de sols et les bases echangeables a l'aide du complexo:l III.
Methodes d'analyse des sols et des eaux appliquees au labo­
ratoire de l'Ariana - DRES Tunis.
6 pages 1 3 ref.

Resume:

Le calcium est de'te!:'mine a PE12 par EDTA r-VSO par v~.rage

du violet au rose de murexidp.c> La somme (calcium + magl:èsium)
a PH10 jusqu'a v.irage au bleu du colorant noir d' eriochc)me.
La fin du virage peut etre suivie par une cellule voltaique
et une filtre a 530 nm (calcium). 'La concentration en n,agne­
sium est obtenue par difference.

Les ions genants sont complexes par du cyanure de p~tas­

sium cu de la triethanolamine.

~thode: C~lcium

25 ml prise d'essai plus, 2 ml triethanolamine + 3 gouttes
murexide 0.2% dans methanol, 8 ml NaOH 2,5 N virage du rose
au violet.

Calcium + Magnesium

25 ml prise d'essai plus 2 ml triethanolamine (ou cyanure
de K) plus 6 gouttes d'indicateur plus 2 ml tampon titrer
avec EDTA M/100 jusqu'au bleu cobalt.

Ilîdicabm.E., (Ça + fI1gL:..

0" 2 gr noir d' eriochrome T, 2 gr chlorydrate d' hydrox:,rla­
mine ajuster a 50 ml par mc=thanol.

~~~E2n PH 10~ 67,5 gr de chlorure d'amonium dissous 200 ml
H20, ajouter 570 ml d'amoniaque concentre, completer t

:iDOO ml" Verif.i.er PH 10 •

Figures :- Montage pour detection photometrique de la fin de viraç;,-l.
Table de calcul des concentration.

Precision: Titrage valable pour n'importe quel milieu.

Produits: Murexide. Methanol. Triethanolamine " Chlorure d'amon;'um "
Amoniaque • Chlorhydrate d' hydroxylamine • Noir d' erioc: :.rome •
Sulfate de magnesium "

Mots Cles: CALCIUM 1 MAGNESIUM 1 EAUX 1 SOLS 1 TOTAUX 1 ECHANGEABL~S 1
ARIA
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2802-17 / c-~7-57-c / 80

BOUMANS (J.H)
Alkalinity aspects of leaching of salts affected soils.
In: Reclamation of salt affected soils in Iraq.

I.I.L.R.I. Wageningen 1963 (Dieleman ed.).
48 to 56 / 49 ref.

Summary:

South of Baghdad the soils of Tigris and Euphrates plains

are saline (estimated average ESP 20 to 25). Gypsum is present in

aDS't sub-soils and 20 to 30% of Hme are found connnonly. The be­

havior of soils during leaching was studied in field experiments.

Relatio~ship were developped, (a) between soil salinity as measu­

red in 1/2 extract, pH and exchangeable sodium at different levels

of ESP (from 0 to above 30), (b) between ESP and Ec of 1/1 extract

at constant pH. On the soil submitted to experiment, the alkalinity

may be predicted by.performing two simple tests pH and Ec and using

the relation developped in the paper.

- Composition of Tigris water (Baghdad 1949)
- Average infiltration rate for JO soils (0-250 cm depth).
- Soil analysis after leaching tests.
- Decrease of Exchangeable-sodium and salt during leaching.
-Relationship between E8P, pH and salinity.
- Relationship between soil salinity and Exchangeable Na (pH 7.8).

Key Words: SALINITY / EXCHANGEABLE SODIUM / .
BOUM
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2803-00 / 46-47-54-59 / 8Q

CHANG (P.C) & VAN SCHAIK (J.C)
Automated method for soil salinity studies.
Technicon Symposium IIAutomation in Analytical Chemistry".
New York, Sept. 1~-i965.

94-95 / 3ref.

S~ao/: .
Soil salinity is èstimated py calculating exchangeable so­

dium percentage (ESP) from.the values of C~, Mg, Na concentrations
in the saturation extract ~f the soil sapmle. The paper presents
simultaneous deterrnination of Na+and.(Ca++ + Mg++) in an autoanalyser
assembly including a colorimeter, a flame photometer and a double-pen
recorder. The results obtained are cornpared with a direct flame pho­
to~etric method for Na and with volumetrie titration with Eriochrome
Black T for the sum (Ca++ + Mg++) •

~.

- Flow diagram (16 tubes).
- Concentrations of Na and (Ca+Hs) in soil extracts as found by dif-

ferent methods: (a) for EC less than 1.3 mS, (b) for EC greater
than 1.3 mS.

Precision: Max. concentration of the sum calcium plus magnesium is 100 geq/l
with the flow system adopted.

Equipment: Continuous flow colorimeter ; peristaltic pump (16 positions) ;
dialyzer ; "in-line colQrimeter ; two-channels flame photot:1eter
two pen recorder.

Chemicals: Lithium nitrate - Na2Mg EDTA - Amonium chloride - Calgamite ­
Indicator - NaCl - MgCl2•

Key Wnds: SALINITY / CONTlNUOUS FLOW COLORIMETRY /
CHAN



Auteur
Titre

Public
Pages/ref:

~ 103-12 / 42·-49-55-58 / 80

CLEM8NT (A)
Etude de la corrélation entre trois méthodes de quantificatiun
du K chez lee végétaux.
Bulletin de l'ENSAIA, Tome XXI, Fascicule 1-11 1979. Nancy.
29-36 / 5 ref.

RéSUI:lé:

Sor.t étudiés l'émissi0n et l'absorption atomique du

potassium à ï66:5 nID et l'émission à 404.4 nrù. Les échan­

tillons soumis à l'analYDe proviennent d'Epicêa (Picea

excelsa Link ) et de pin noi~ (Pinsu nigra nigraciaus).

Soixante dix'-neuf échantillons contenant d~ 0.1 à 0.6% d~

K sont _analysés et les résultats traités statistiqaement.

Méthode: 500 mg de végétal sont minéralisês avec

12 ml H
2

0
2

et 10 ml HCLo
4

• Le vollune aprés minéralisation

er:.t ajusté à 100 ml. Les échantillons sont dilués 2/10e à

766.5 Dm et non dilués à 404.4 Dm.

L'émission donne en moyenne de résultats Eupérieurs

de 5% à l' absorptio::l atomique, ~'écart étant: d'autant plus

grand que la teneur en K est plus pe-tite.

Liabsorption atcmiquë à ï66.5 m'il et l'~müsi.on li

404.4 nm dOlloent des résultats identiqu~9. Cette derni~re

méthode est donc intéressant~ car elle pelimet d'analyser

directement les Golutions de minéralisation sans dilution.

De plus elle ne nécessite pas de lp-mpe à cathode creuse.

Tables/Precision:

comparaison entre emission (y) et absorption (x) à 766.5 nm
y= 0.77 -1- O.94x (1':::0.9911)

- comparaison entre emission à 404.4 (z) et absorption à 766.5 ,ml
z= 0.129 + 0.987x (r=O.966)

compar~ison entre ernission à 404.4 rua (z) et 766.5 nID (y)
Z =:1 0.645 + 1~_043y

Résultats du dosage du potassium suivant les trois méthodes
pour 79 échantillons.

MOts Clés: POTASSIUM / A.A. PRECISION/
CLE~l
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Tables

2805-12 / c-47-55-60 / 80

ELSEEWI (A.A) - ELATTAR (ILA) & DAOUD (A.}1)
Relationship between soluble and exchangeable sodium in some soils
of the Nile Delta: An examination of the SAR concept.
Soil Science 124-4-1977.
249-264 / 8 ref.

Summary:. ,
The SAR parameter (sodium adsorption ratio,or 1.414Na/(Ca+Mg)I/~

where concentrations are expressed in meq/l in the saturation extracts)
is an easy way to estimate ESP, (exchangeable sodium percentage) pro­
viding the relationship between ESP and SAR is general. This relation­
ship is examined in 31 surface-soils from the Nile Delta and compared
with data obtained ear~ier with different soils. Soluble plus exchan­
geable cations are measured in NH40AC pH 7.0 for Na and K and NaOAC
pH 8.2 for Ca and Mg; results of exchangeable cations are given after
substracting the corresponding values found in saturation extract.

Regression equations are calculated first between SAR and ESR
and then between SAR and ESP (ESR=ES/(CEC-(ES+EK» over a wide range
of ESP values.

Observed values (from soil analysis) and calculated values ~re

compared and discussed for 31 soils.

1. Location of sampling sites in the Nile Delta.

2. Chemical and physical characteristics of the soils studied.

3. Relationship between SAR and ESR.

4. SAR in relation to calculated ESP and to observed ESP.

Precision: ESR = 0.0273 + 0.01457 SAR (r = 0.934) Author's

ESR = -0.0126 + 0.01475 SAP. (r = 0.923) U. S. SaI.

ESR = 0.0057 + 0.0173 SAR (Bower's)

Chemicals: Those necessary for CEC and for Na, K, Ca, Mg analysis and extraction.

Key lvords: SALINI'lY / CEC / EXCHANGEABLE SODIUM /
ELSE
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406-09 / 43-47-54-c / BO

FILLl1'.AN (G)
Les méthodes de titrimétrie sCi!wi-automnt.iç'..le t1tilis~es an
laboratoire de pédologie appliquée cles S.S.C de Bo~dy.

ORSTOH 1971.
8l.-95

Résumé

La méthode présentée.est une méthode complexoI~étrique

automatiq\\e pour la deterraination de ~a-l-+ et Ca-l'+ + Mg++ dans

l'extrait du sol dans un laboratoire d'analyse de routine.

Pour le dosage de Ca++ 5 ml de l'extrait est amené très

exactement à pH 12.5 en utilisant NaOH ZON et 2m1 de

CNIC 1% + 0.25 ml de calcon (1). Le Ca++ est dosé en utilisant

complexon N/50, l'appareillage utilisé comprend un coloriIDet~~~

Ulle burette à impulsion et un enregistreur potentiométrique.

Détail des colorants utilisés:

a) pour le Ca seul: 0.2 gr Ca1con, 25 ml TEA, comp1eté à

100 ml avec le MeOR.

b) pou~ la somme (Ca+Mg) •.0.2 gr de noir d'ériochrome T

plus 0.1 gr de chlorhydrate d'hydroxy1amine dans 50 ml de

MeOH (stabilité: 8 jours). Eu cas où l'échantillon est pauvre

en Ca++ + Mg++ on utilise le complexon III N/50, le pH de

l'extrait est ajusté à 10.5 ~ Lall'tha~1iur(/. dete:!':llinàtioh poûr

Ca++ + Mg-l-+ eut faite eL! ntiH.fila.!'.t ca f:.ltx2 de 660,~.

Figures Photographies et snemas des I!lOntages utilisés:
- exemp1ez de courbes avec solution étalons,
- exemples avec extraits de sol.

Matériel PH mètre .. Burette automati.que à impulsion - Enr.egistreur
potelltiométrique couplé à la burette li impulsion. Colorimètr'e
avec sortie enregistrement.

Produits Complexon III ; Solution Ca.++ ; NaOH ; CNK ; Caleon solution I1g+-;o;
NH/+Cl ; Triethanolamine ; NH40H Eriochrome T.

Hots Clés: CALCIUM / Y..AGNESIUM / TITRlMETRIE AUTOMATIQUE /
FILI..
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406 - 12/46-47-54-c/80

PLANNERY (R.L) & STECKEL (JoE)
Simultaneous determination of Ca, K, Mg and P in soil
electrodialyzates by autoanalysis.
Technicon/Soil and Crop Dept. Dutgers, State University.
11 pages / 21 ref.

Tables

Range

Bum!p.au~

Calcium and Potassium are si.multaneously determined in a
twin flame photometer syst.em. Magnes:l.um and Phosphorus are
measured by simulta:.f:ous colorimetry through t1rlO colorimeters 0

Flow chart for feeding liquids to flame photometer is:
Sample (2.9) / air (1.2) / HCL N (1.2) / single mÏ)üng coil /
lithium nit.rate 7,5 meq/l (1,6) / double mixing coil / debubler
(6.1) to waste - (008) to flame photometer, (625 nm for Ca and
760 nm K).

Flow chart for colorimetry of Magnesium:
Sample (0.8) / air (0.8) / diluent Brij 35,0.4% (2,9) / sinJle
mixing coil/ debubler T to waste (2.0) / remaining stream
(i.e 25 ml) is repumped diluted by (2.5) polyvinylalcohol 0.2%/
air (0.8) / m~xing coil / magnesium blue 0.02% (0.8) / NaOH 2N
(205) / 2 minutes delay coil / colorimeter 625 nm / repump to waste
(6.6) / •

A drift of baseline is reported if concentration of Mg is
more than 5 ppm.

For phosphorus: Sample (0.8) / air (1 .. 6) / distilled wat",r
(2.9) / mixing coil/ debubler to waste (2.4) / remaining 2. _ re­
turned to pump / ai.r (0,,8) /,chlo.r.OfI10lybdic acid 1.5% (0.8) /
mixing coil/ stannous chJ.oride 00005M (0.42) / debubler to waste
(2.42) / remaining stream (2.5) pumped to colorimeter 660 r.m /
repump to waste (2.5) / •

:- Standard errors of autoanalysis on Ca, K, Mg, P determined in
0.05N borie acido

- Flow diagrams for (Ca, K), Mg and P.

: Ca: 2.5 to 150 ppm, K: 0.5 to 25 ppm, Mg: 1 to 10 ppm,
P : 0.15 to 4 ppm (in solution without dilution).

Material: Two continuous flow colorimeters systems.
Dual flame photometer - Two recorders (double pen) ..

Chemicals: J. Ca, K: Calcium carbonate • Potassium chloride 0 HCL •
Borie acid • Lithium nitrate.

2. Mg Magnesium blue .. N,N'- dimethylformamide • Poly-;-inyl
alcohol 0 Brij 35 • NaOH • Magnesium sulfate.

3. P Amonium molybdate • Stannous chloride • Diso~tum

hydrogen phosphate.

Key words: CALCIUM/POTASSIUM/MAGNESIUM/PHOS/AUTOANALYSE/ ~~LAN
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406 - 18/45-c-54-c/AO

FRITZ (J.S) , WAKI (H) & GARRALDA (B)
Anion exchange separation of Calcium and Strontium.
Analytical Chemistry 4 -- 36 - 1964.
900 - 903/8 ref.

Summary:

Separation of calcium, magnesi.um, stron ··~.um is 2.chi~.~.,ed

through anion exchange resin. Elution. by 0.25 M ni tric acid­
95% methanol (or 95% ethanol).

Me·t.hod:

Anion exchange resin (60 to 100 mesh) is converted to ni­
trate form by nitric acid. Resin column is 22 cm by 1 sqDcm
section. Resin is poured in 95% methanol. Colomn is pretrea­
ted by passing 40 ml 0.25M nitric acid in 95% ETOH (solution
E), then 30 ml sample. Elution with 0.5 to 0.6 ml/min solu­
tion E. Magnesium is eluted in the first 80 ml. Eluent is
changed to 0.25M nitric acid in 95% MeOH and calcium is elu­
ted by 70 to 100 ml (depending of Ca / Si ratio). Strontium
is then eluted by 50 ml MeOH (or water). Column is washed by
dilute nitric acid. .

A 10 ml column is sufficient for separation of magnesium
and calcium only.·

Tables : - Elution curve for Ca , Sr in ethanol.
Elution curve for Ca , Sr in methanol.
Comparison of various effluents.
Quantitative separation of Sr from Ca and Mg.
Elution behavior of Mg and Ca in heavy loading (1 milli~ole).

Elution curve for Mg , Ca , Sr separa"l:ion.

Prec~~ion: Recovery percentage is 0.5 to 1.2% in the range of 0.1 ~o 005
IT,illimoles added ( i.e 8 to 40 meq/l in solution).

Material: Ion exchange column.

Chemicals: Methanol D EDTA • Anion exchange resin • Amberlyst XN-l002 •
Magnesium nitrate • Calcium nitrate • Strontium nitrate 0
Nitric acid •

Key words: CALCIUM / MAGNESIUM / WATER / RESIN / FRIT
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407 - 18/43-c-54:-c/~0

GRETHER (C) & BRUTTEL (p)
Titrage du Ca et Mg en presence individuelle ou commune par
voie de complexation a l'aide d'electrodes polarisees.
Metrohm No. 56 f.
3 pages / 5 ref.

Resume:

La fin de reaction des dosages complexo.: .=triques de Ca et
Mg a l'aide de reactifs comme EDTA ou EGTA est determinee par
me"t:hode vol tame·trique et par electroèes polarisees a courant
al terna'i:if .impose"

Methode 1: Titrage voltametr~ue:

20 ml d'echantillon + 10 ml tampon (6.1 gr dtethano:amino/l
dans HN03 dilue a PH 10,5). On titre le calcium par la solu­
tion EGTA et le sodium par EDTA, avec un courant de po~ari­

sation de 1 micro A.

Methode 2: Electrodes..l?.0:I;.arisees a courant alternatif:

Les electrodes sont polarisees a courant al ternatif ~'ar le
conductiscope E 365B a 10 microampere le rapport Mg / Ca peut
aller de 10 a 100.

Precision: Methode 1: sensibilite 0.1 ppm Ca et 0 0 6 ppm Mg (avec u~e

erreur de 5%), l'erreur est inferieure a 1% pour
des teneurs elevees.

Methode 2: Chiffres comparables, la methode est tres legere­
ment plus sensible.

Materiel Metho~U: Potentiographe avec polariseur. Electrode d'argent:
ou dé platine (double) amalgammees.

Methode 2: (en plus de methode 1) conductiscope.

Produits: Ethanolamine. EGTA a NaOH • EDTA • Acide nitrique a

Mercure. Nitrate de mercure. KCN 0

Mots Cles: CALCIUM / MAGNESIUM / ELEC / VOLUM / .3RET



Authors GRETHER (C) - BRUTEL (P) & M.4..USL! CF)

Title The biamperometric d~terminati~n of Potassium and/or P~onium.

Public Application Bulletin No. 100 e, Metrohm 1975.

Pages/rcf: 2 pages

SUI!ll1lary

Potassi!~ ion is precipitated witt sodi~ tetraphenyl­

borate added in excess. ExceS3 reagent is back titrated with

O.02M thallium nitrate. The reaction is followed by a polarü~êd

double platinium electrode. This ms.thod i.s valid for potaBs:î.-;.t.iU

alone or in the presence of sodium and magneaium •

lulllllonium nay be determined as the differe.nce ( (K+NH
4

)-'K ).

PotaG6i~un in the presence of calcium may be determined if

a large excess of NaOH ia added to the sample so that Ca(OH)2 ·i~

pJ:"ecipated quar..titatively.

Precision.: Thl;: titration is u.naffected by c.hloride, nitra·te. Sulfate,

~hosphate and Acetate a~ions.

Material Potentiometric recorder connected to automatic burette ­

Polarizer - Double platinium electrode.

Chemicals: KCL Sodium tetraphenylborate NaOU HeL.

Key Horda: POTASSlill1 / ~IIl / ELEC /
".

GRE't



Auteu'rs ... GRETHER (C) f. BRUTEL (P)

Titre

Public

Pages/ref:

Détermination potentiometriqlle d~s ions calcium et hydroxyi

en solution acqueuse.

Application Bulletin No. 81 f, Metrohm 1971.

2 pages / 2 ref.

On e.. joute à 1 f écl18J.ltillon un e::cés d' acide~ ét11ylene··

glycol tétraacétique (EGTA) G.1M dans NaDa 32% ajusté à

pH 11.0 • On titre en retour à l'aide da HCL H/5. La courbe

de variation du potentiel en fonctior!. du volume de HCL

ajouté présente trois points d'inflexion qui corresponder-t

le pr~mier à l'ion OH, le second à l'~xcès de EGTA, et le

t-r-oisième au complexe EG'!'A calcium.

Precision~ ~Le magnesiuro u'interfère pas dans la me~ure.

-On peut doser de 10 à 250 œg/l d9 Ca po~r un échentillo~ d2

50 ml (soit 0.5 à 12 meq/l de Ca); la limit.e de detection

est 2 mgr/l Ca.

Matériel Enregistreur potentiométrique ; Bure.tte automatique a.sservie

au potentiomètre ; Eloctrode de Vel:Te.

.>

Produits HeL EGTA NaOU •

!obts Clef:: C...U,CIill1 / ELEC / SALINITE /
GrŒ1~



Auteurs Gm:THER (C) - BRUTEL (P) & lIP...DI.~lGER (0)

407-18 / 43-4e-51.i-58 / 80

Titre Determination pot~ntiométrique de la dU'.i:'eté totale et de J,a

dureté calcique ~u moyen d'm~e e1ectrode ionique spécifique.

Public Application Bulletin No. 101-f, HeU'ohm 1975.

Pages/ref: 2 pages / 4 ref.

Résumé:

Une m2thode triàs précise pour la, mesure de la dure'i:é

de l'eau est préSCi.ltée. A 100 ml d 7 ikhanti,llon d'eau, on

ajoute 10 ml EDTA ~N'!)2 O.05M. Lte:;rcés cl'EDTA est titré en

retour per une solution de sulfate de cui',,::-e 0.05 M. La

réaction est Guivie à l~aide d'u~e e1ec~rode indicatrice du

cuivre, et d'une electrode de référence au ca1omnel.

La dureté cëlcique est obtenus de la même manière r~~is

en comple~œnt le calcium avec EG.'l'A. C.05M.

Precision: L'écart t)'pe relatif varie pour 40 échantillons de 0.3 à 0.6%.

Matêriel " enregiGtreUl~ potentiométrique,. 1 burett.e autotlk'1.tique aSI38rvie
au potentiomètre. 1 electtode spécifiq'..le Cu. 1 elect'rode de
zzférence au calonnel.

Produits EDTA ; EGTA ; CuSO4

Mots Clés: CALCIUM / HAGNESIillf / ELEC / CU /

GRET·
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Pages/ref:

1307-18 / 42-·/~7-54-5G / 80

GRIFFIN (G.F)
Al~t;omated detenaingtion of Magnesit.nll in soil extractG by
Atomic Absorption Spectrometry.
Soi1 Sci. Soe. Amer. Proc. Vol. 32-1968.
803-805 / 5 re:f.

Slmmar>:,

A procedure foL' determination of Hg by antomated AAS

is desc~ibed. The samp1e i~ di1uted in a perista1tic pump

and fed into the spectrcphotometer by a "we11" device epe~

cia11y bui1t for this purpo~e. The flow rates of the man~­

fo1d used to di1ute the samp1e are as fo11ows:

Samp1e (0.32) / Diluent: (3.90) 1 Air (I. 20) / Double mixing

coil /Waste (4.62) / Resamp1er (0.8) / Diluent (2.90) /

Air (0.8) / Double mixing coil / Iiebubber / Waste (1. 10) /

Rssampler (3.40) / Well specially designed / AA Spectrophoto-

metp.r.

Magne3ium ~s extracted from so11s by shaking 4 gr oi

soil ~1ith 20 ml O"'Hl~OH - CH.
3

COCriI) PH4. 8 for 15 min.

Cilemica1 ÎII.terferences of Si, Al and Pare studied.

100 ppm Al cause~ a :31ight 1:eduction of t!~e absorbcnce, sup~

pressed by 1500 ppm Sr. ~i1icate èOGS produce eignificant

interference on1y when Ca is absent from the solution.

Tables ~ Flow diagram.
- Druwing of well device through which spectrophotolli3ter pick[;

up the samp1e i:LOID l:h~ manifold.
- Ana1ysis of variance for tl'1O 1e,,?e1s of Mg with different 1ew~113

of Al, P, Si with and without 1500 ppm Sr.
Comparison with manua1 procedure.

Precision: r.s.d is 2% at 10 ppm }1g 1eve1 for sampl:i.ng time greater than
60 sec. Precision decreasen if the sampling tine is reduced.

Key l-Jords: MAGNESIill1 / AUTOANAl,YSE /

GRI~'



Author
TitIe

Public
Pages

HESSE (P.R)
Water - soluble

l ."ana YSJ.s.
Euphrate Pilot
2 pages.

400 - 05/c-48-54-c/80

"calcium and magnesium.In methods of soil

Irrigation project, Raqqa 19740

Summary:

Soluble calcium and magnesium in 1/5 soil/water exti.act.
Tit.ration by EDTA of calcium an.d calcium + magnesium. Lg
found by difference.

Method: Calcium

Shake 20 gr soil with 100 ml distilled water, 30 min.
Filter or centrifuge. To 10 ml aliquot add 10 drops potas­
sium cyaI'lide 1%, 10 d.rops. Hydroxylamine - HCL 5%. 20 drops
triethanolamine (pure).Add 2,5 ml so~ium hydroxyde solution
10%, 1 ml solochrome Jark blue (0.1% in methanol or ethanol)
titrate with EDTA. Until blue EDTA should be standardized
against standard Ca solution. A blank made with distilled
water instead of Ca will help to visualize end point.

Calcium + Magnesium

To 10 ml aliquot add 15 ml buffer (6,75% amonium chloride
in 57% concentrated (d = 0.88) amonia, 10 drops KCN, 10 drops
hydroxylamine - HCL, 10 drops K - hexacyanoferrate (II),
20 drops triethanolamine, 10 drops eriochrome black T d tra­
te to blue end point.

Tables No

Precision: Not given

Chemicals: Calcium carbonate • EDTA • NaOH 0 Amonium chlorid8 •
Hydroxylamine hydrochloride 0 Potassium hexacyanoferrate •
Potassium cyanide • Triethanolamine 0 Solochrome dark tlue •
Eriochrome black T • Methanol (or ethanol) •

Key words: CALCIUM / MAGNESIUM / WATER / VOLUMETRY / HESS
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411- 01/42-50-54-c/SO

KARMIE GALLE (0)
The determination of calcium and magnesium in carbon a~d

silicate rocks.
Annual Rocky Mountain Conference on Spectroscopy 1966.
3 pages.

Surnmary:

Atomic absorption of calcium and magne sium in hydro·­
gen / air flame after precipitation of R203 metal with
amonium hydroxide.

Interference of silica is eliminated in preparation
step by HF treatment. The effect of acid nature and
concentration is investigated, perchloric and hydro­
chloric acid showing the greatest sensitivity, this
effect i5 more sensible on Ca than on Mg absorption.
Interference of nitrate were eliminated by 1500 ppm
strontium (as chloride) or amonium chloride (1000 ppm).
The effect of nitrate is not felt in air/acetylene flame.

Tables :- Shematic diagram of the method of sample preparation.
Comparison of curves of calcium made up from different
acids ( 1 to 25 ppm).
Effect of different acids on magnesiUm (0 to 3.0 ppm).
Comparison of AAS values with certified standard samples.

Precision: Range 1 to 25 ppm ,Ca at 422,7 nm.
001 to 3 ppm Mg at 285,3 nmo

Best precision is obtained for rocks containing 13 to 40%
of calcium or magnesium.
Resu~ts show greater dispersion at 0.1 to 2% Ca or Mg level
(60% for 6 determinations).

Material :- AA Spectrophotometer • Hydrogen supply • Calcium, Magnesium
Hollow C9 thod Lamp.

Chemicals: HF. HCL • HCL04 • Amonium hydroxyde • Amonium chloride •

Key words: CALCIUM / ~~GNESIUM / CALC. CARBONATE /AAS/ KARM
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3411-09 1 c-47-57-59 1 80

KITTRICK (J.M)
The seperation factor applied to some soil ion exchange equilibria.
Soil Science Society of America Journal 49-1976.
147-148 / 6 ref.

Summary:

The use of the separation factor a = CA cb 1 CB ca (1)

were c and C are concentrations in soi1 solution (mL- l ) and in sail

(eqK-l) reapectively ia investigated. For montmorillonite data from

others authors (cf. table 1) agreed weIl with equation (1). Data for

198 samples of arid zones ca1culated for Na and Ca (c=c0~centrations

in saturation extracts and C values of exchangeable Na and (Ca+Mg)

respectively, exchangeable Ca being calcu1ated as CEC - exchangeable

sodium - exchangeable potassium) resulted in equation (2).

log CNa / Cea = 0.79 log ~a / aCa - 1.41 (2)

were a stands for actiV1ties in saturation extract. Author notes that

there is'some question as to whether the ionic activities in the sa­

turation extract are in equilibrium with exchangeable ions. The in­

tercept - 1.41 cannat be considered ta be the 10garithm of the sepa­

ration factor because the slope of eq. (2) is not equal to 1.

Tables· ~exchange data of Vanseloz (1932) and Eliason (1966) for montmo­

rillonite plotted according to eq. (1).

Precision: r=0.98 between log aNa / aCa in saturation extract and log CNa 1 Cca

of exchan ge sites (NH40ACextraction) for 198 soi1s of arid zones.

Key Words: CEC / Na-LABIL / Ca-LABIL / SALINITY /
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411- 18/42-48-54-58/80

KREMPF (G) & MILLION (D)
Dosage du Calcium et du Magnesium.
Methodes de dosage utilisees au Centre de Sedimentologie.
University Louis Pasteur, Strasbourg.
33 - 36 •

Resume:

Dosage du calcium et du magnesium par absorption
atomique avec utilisation d'une pompe proportionnante
pour preparer les solutions.

Le diagramme est le suivant: Echantillon (2 x 2.0) /
Tampon A ou B (0.42)/ Double bobine / Spectrophotometre.

Le tampon d'ionisation A, utilise pour le calcium
est une solution a 13.4 gril de chlorure de cesium
(OH 11.2 gril d'oxyde de cesium meilleur marche).

Le tampon spectral pour Mg est une solution a 118gr
d'oxyde de lanthane dissous dans 300 ml d'HCL con­
centre et ramene a 1 litre.

Les longueurs-d'onde sont 422.7 (Ca) et 285.2 (Mg).

Figures :- Diagramme de flux continu.
Courbe concentration / precision.

Precision: Pour Ca,l'ecart type relatif est: 10% a 0.020 meq/l.
2.5% entre ü.2 et 1 meq/l.

Pour Mg,l'ecart type relatif est: 10% a 0.020 meq/l.
5% a 0.06 meq/l.
1% entre 0.1 et 0.2 meq/lo

Materiel Spectrophotometre AA • Pompe proportionnante 5 cannaux •
Echantillonneur.

Produits: Oxyde de lanthane • Oxyde de cesium.

Mots Cles: CALCIUM / MAGNESIUM / EAUX / AAS / KREM
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1312-5 / c-47-54-c / 80

LEE (R) & GIBSON (E. JANICE)
Magnesium in New-Zealand soils: IV. Determination of non
exchangeable magnesium using a cation exchange resin.
New Zealand J. of Agric. Research 19 - 1976.
63-68 / 16 ref.

Summar~~

A method is proposed ta analyse a large nu~ber of
samples for non exchangeable Mg when the quantity of 118 is
less than 40 meq/100 gr of sail. Principle is an extraction
with cation exchange resin, (exchangeable Mg is substracted).
The result provides potentially plant available non exchan­
geable Mg. The method was described in a previous paper it
uses 5 r,r sail and 8 grams 20-50 mesh H-resin. ExchanGeable
Mg is determined in N neutral amoniùrn acetate and total Mg
by nitric hydrochloric digestion, with evaporation of Silica.

Tables :- Analysis of variance of the reproductioility of the resin
method .. (4 replicates , 12 soUs from 1.5 to.110 meq/100g ":18).

Regression analysis of resin-M~ on total-Mg. (r = 0.92 ran~e

is 0-300 meq/gr); re?,ression of resin-Mg on reserve-Mg, and
regression of reserve-Mg on total-M8.

- Effect of varyin~ amounts of resin and time of shaking on
resin-Me values (four soils~ 2 ta 16 gr of resin are used,
shaking time is 16.20 and 24 hours).

P~ecision: A sip,nificant difference between runs is found which does not
appear in "within-run" variation showing the importance of
experil'lental condition control (temperature).

Chemicals: Amonium acetate • H-resin 20-50 mesh •

Key Words: !1AGNESI~ / RESIN /

LEE
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Authors NEMETH (K) & GRUmE (H)

Title Effect of soil PlI on the relationship between K concentration
in the saturation extract and K saturation of soiis.

Public Soil Science 114 - 5 - 1972.

P8ges/ref~ 349-354! 15 ref.

SUnllllary

An investigation to find out a quantitative relation­
ship betlV'een K saturation of inorganic CEC, K concentration
in satuLation extract and PH is presented. The soils studied
'axe Podzols (0.2-0.5% O.H) and ChenlO~en!3 (lfo-5% O.M) havil1g
a pH (O. 1N KcI,) va~"Ying from 3. 1 to 6. 7 and a clay pcrcen'tc.ge
20% ±3. The soils where artificialJ.y caturated in K up to 10%.
Illite was the main clay constituent of the soils studied.

Method: Exchangeable K was det~1~iued by percolation
l-lii:h NH40Ac N; To determine CEC, the soil was saturated with
BaC12'0 2N buffered by triethanolamine at pH8.1. Effective CEcir,
donawith the same unbuffered reagent. The washing step is
done by 0.02N Ba and excess Ba is estimated by weighting. De­
piacement step is done by Mg.
The organic CEC is m2a~ured afte~ ùestruction of the organic
water wüh H20?.
The inorganic CEC decreased with decreasing pH of the soil f.a~

horizon B of the Chernozemll. At a given sat'lration, the cono
'

centration of potassium in- the satm~'ation ext:ract in~reaseB

as pH decrease (Podzolic soil) illdicatillg a lecs strong bœl'"
ding of K explained by the co~petition f~~m Al.

•

Tables - Properties of the'soils.

- Relationship between K saturation % and K in sato extract at
differellt plI.Regression equations, (for saturation percentage
of inorganic CEe and total CEC) •

Key loJords: POTASSIUM / SALINITY / PH / ECEC /
NE~m
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Tables

415 - 18/43-c-56-c/80

xxx / ORION
Divalent cation activity electrode, model 92 - 32.
Calcium ion activity electrode, model 92 - 20.
ORION Research Incorporation 1967.

(4 P + 4 p).

Summ~!:'y":'

Electrode responding to divalent cation may be used to
determine water hardness and end point titration in EDTA
titrations~ ·The electrode is calibrated in standardized
solutions of known activity or known concentration at
constant ionic strength.

Firs~~blication

Typical potential electrode versus calcium ion
activity and calcium chloride concentration,
(range 0.1 to 1000 millimoles/l, also printed
in the second publication).

Electrode potential behavâor versus solution PH.
(PH 2 to 11) for magnesium and calcium chloride
at different concentrations.

Approximate divalent cation selectivity constants
(PH 6) for Zn, Fe, Cu, Ni, Ba, Sr (based on Ca,Mg=1,00).

Second Publication
.~~._.---

Divalent cation selectivity table (Ca 1,00): Zn++,
Fe, Pb, Cu, Ni, Sr, Mg (Mg =: 0.014) Ba.

Electrod8 potential behavior versus solution PH
(pure ca:J.cium chloride solutions 0 D 1 to 1000 milli­
moles Ca/l).

Material Divalent selective electrode - Calcium ion selective
electrode· - PH-ionmeter D

Chemicals: Calcium activity standard. Water hardness activity
standard.

Key Words: CALCIUM / MAGNESIUM / ELEC / VOLUMETRY / ORla



Authors
Title

Public

3415-19 / 43-47-57-59 / 80

OSTER (J.D) & SHAINBERG (1)
Exchangeable cation hydrolysis and soil weathering as affected Ly
exchangeable sodium.
Soil Science Society of America Journal 43-(1)-1979.

Sunnnary:

Exchangeable and cristalline cations are released from soil
mineraIs as a result of hydrolysis and weathering. Rates of hydro­
lysis and the resultant changes in the cation exchange compo~ition

of three lime free arid zones soils as affected by different value3
of exchangeable Na are studied.

Methods: Lime was removed by IN NaCI/HCL at constant pH4 to
5; (contact time 24 to 72 hours). Then soils were equilibrated with
solutions having a S.A.R of 5,20 and "infini te" (prepared from chlo­
ride of Na, Mg, Ca). PH and Electric Conductivity were measured du­
rir.g the equilibration period (7 to 14 days). The initial CEC was
measured by Na-NH40AC method and EC by NH40AC pH7.

Results: The conductance of aqueous suspensions when plotted
versus the square root of time, exhibited two linear segments. Au­
thors conclude that the release of Ca, Mg, K from silicate mineraIs
is more rapid than the hydrolysis of exchangeable Na and Ca for the
three soils considered. The removal of CaC03 was suspected to produce
intermediate products controlling release of Ca, Mg, K. The rate of
exchangeable Ca hydrolysis and release from silicate materials was
sufficient to saturate the solution with respect to lime f~r the
calcic haploxeralf soil.

Ta~les - General properties of soils (CEC - CaC03 - Clay - Silt-clay
mineraIs) •

- EC composition before and after the treatments.
- Relation between specific conductance and time for equeous sus-

pensions of three soils.
- Total initial and final EC and changes in exchange ion composition.

Material AA Spectrophotometer ( for Ca, Mg, Na and K ). Chloride titrim~t3r.

Potentiometric titrator • (For carbonates and bicarbonates). Centri­
fuge.

Key Words: CEC / SAL1NITY / SODIUM / LAB1L /
O'STE
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416 - 05/46-ll,7-54-c/80

PEASLEE (D.E)
Colorimetrie determination of Calcium in soil extracts.
Soil Science 4 - 97 - 1964.
( 248 - 250 / 7 ref.)

~ummar'y::

Microdetermination of calcium i.n soil ext: ;o;,:ts by spec ~·.ro­

colorimetry of the red complex formed at P.H12 with glyoxi'd.-bis­
(2 hydroxyaniU, (referred t.o as (;BI-r) at 535 nm. ApplicaL".on is
studied from 0 .. 05 to 5 ppm Cao A macro-colorimetrie and [; spot
test as weIl are proposed US~l!g the same reaction.

Micro method:

Aliquot containing 1 to 30 micrograms Ca adjust ionic
streng'l::h and composition to those of extracting solutions, adà
10 ml MEOH, 1.0 ml buffer (5028 g/l sodium tetraborate in sodium
hydroxide 1%) add 005 ml reagent (0.45% GBH in absolute MSOH) ,
mix wait 25 minutes, measure absorbance at 535 nm versus blank.
Appreciable interferences of phosphate, Ba, Sr, Fe, Cu, Mn,are
reported ; Addition of carbazone eliminate interferences of the
last three elements. A ratio of 1/25 "for piCa concentration in
the extract is tolerated without interference.

The method is tested using (0.734M NaOAC + 0.528M HOAC) as
extracting solution and ~ soil solution ration. Reference me­
thod choosed was calcium oxalate precipitation and subsequent
titration of dissolved precipitate by·K permanganate N/100.

Macro colorimetrie test use a 50 microliters aliquote Calcium
is determined with the same reagents, with a rflative error less
than 8% in the 120 to 525 ppm rangea

Tables Rc.s"d is 0.6% for 1 sample at 1 061 ppm level on quadr1.1:'llicate
del::erminations.

Precision: Agreement of proposed method wi th standard is better t·.,an 3%
in the range 001 to 3 ppmo

Material: Spectrophotometer - (1 cm cells) - Micropipetteo

Chemicals: Calcium carbonate 0 Glyoxal-bis-(2 hydroxyanil). Ethan~l 0

NaOH • Sodium tetraborate • Na diethydithiocarbamate •
Methanol.

Key words: CALCIUM / COLORIMETRY 1 SOL / LABIL / PEAS
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PELLOUX (P)
Methodes de determination des cations echangeables, de la
capacite d'echange dans les sols courants calcaires ou non,
mais ni sales, ni gypseux ..
Ser~ce des Sols, ORSTOM 1963 ..
55 pages / 7 réf.

Une me'chode perme::i-,trmt la dei:ermination de la capaci"l::e
cl ',",cha~:!Je Ql?:S sols l=,eu calcair.es utilisan'l:: le calcium comme
ion sa'curant et le chlore comm'2 ion traceur es)c decrite. Les
risques d'hydrolyse soni: evites en eliminant l'etape de lavage6

~

Percoler 10 g de terre par 500 ml de chlorure de calcium
tamponne a PH 7 par de la triethanolamine, puis par 150 ml de
chlorure de calcium N/10 .. On deplace le calcium par 500 ml de
nitrate de potassium N. On dose dans le percolat Ca et l~anion

Cl qui permet d'evaluer l'exces de chlorure de calcium retenu
par capillari'te. On titre les carbonates et bicarbonates par
acidimetrie pour connaitre la quantite de calcium dissoute par
le reactif utilise. On peut egalement doser dans l'extrait au
chlorure de calcium, le sodium et le potassium echangeable ..

Le calcium efft dose par colorimetrie en flux continu (BRION)
par le mO.Li:age:

(EchantiJ.lo::;. (0 .. 23) / J\.ir (0 .. 32) /) 1;; (Tampon diethyla.mine
(1 .. 2) 1 Cresolphtaleine 0005% ècm::: HeL Oo25N (0,,32) / f.l.gi·ta~

teur magne·tique Il Bobine melang'e 10 tours / Colorimetrie
15 mm , 570 nm 0

Figures ~~ 2~h~ma de montage des colonnes de percolation ..
6.l',;teme de ps.'..."cola'tlon aui:omatiqt.:.e ..

Produi-Cs g Ch10rt....;:-€. de calcium .. Tric'chanolamine 0 Nitrate de potassium ..
HeJ.:i.an"Î:hin:o: acide chlorhydrique. Diei:hylamine .. Gamme de
potassi''.:'(!Q

Mots Cles: EC - CEC / CALCIUM / AUTOANALYSE 1
•

PELL
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Authors PERUR (N. G) - MITIIYANTHA (M. s)

Title }~thods of meaBuring available potassium in soil.

Public Bull. Ind. Soc. Sail Science 10, 1976.

Pages/ref: 299-305 / 29 ref.

Summary

The methods for deteiDining availa~le potassium are
reviewed and their respective ~erits are briefly discussed.
Chemical extractants are classified as erupirical methods.
The ammonium acetate lN PH7 extraction is used as reference.
A second type of method which is based more on theory of
fixation of K on soil~ is a1so described. In this procedure
the availability of potassium is dete~mined by a number of
factors:

- fi quantity factor (Q), an intensity factor (I), a
rate factor (R), a buffer capacity factor and ageometric
fa.ctor (G).

From the point of view of plant growth, the intensity
factor is the roost important. TIle procedure of deteIwination
of Q-I re1ationship is outlined. The relationship between
available potassium and plant respo~se is discussed. An im­
portant drawback of chemical extl'action is that it does not
take into aCCOth.t" the eHect of others cations in soil. Th~

physico-chemical nledwds involve rJany differents factors
and are not standardized. They.are not applicable to routine
work. Relationship of available potassium with soil properties
is discussed with special.reference to soils of India.

Key Ward: POTASSIUM /

FERU
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QUANTIN (A)
Automation des dosages des principaux ions echangeablet du
sol.
Fascicule de Botanique No. 3~ Universite de Besancon 1~~6.

6 pages.

Resume:

Les principales methodes de dosage en flux continu èes
cations echangeabJ.es s0nt pas3ees en rmrueo Dans tous les
les cas, les dosages sont en milieu acetate amonium N. Pour
Ca sont presentes. Colorime'!:rie a la murexide p photometrie
de flamme en flamme propane - oxygene (2775 0 C) et fluorome­
trie a la calceine. La methode murexide donne des resultats
peu reproductibles. La fluorometrie se fait a 485 nm (exci­
tation 405 nm).

Diagra.ulUe (m.l/ min) :

Echantillon (0.16) / NaCl 0.9% (3 x 3,9) / air (1.2) / bobine
doubl e / calceine 0.004% dans NaOH 2,5% (2.5) / 2 x bobines
doubles / fI uorometrie / repompage (2,5) /.
Lavage a l'acetate d'amonium entre chaque echantillon.

Figures Diagrammes de flux continu (murexide, photometre a flamr" Cl et
fluorometrie) •

Precision: Gamme de 0.1 a 705 meq/l de Ca pour fluorometrie.

Materiel Pompe peristaJ. tique multi - canaux, fluorometre
(photometre a flamme - colorimetre).

Produ~ts: f>.::etate amonium • Calceine Soude. Carbonate de calcLlm •
Acide chlorhydrique • NaCl •

Mots Cles: CALCIUM / FLUOROMETRIE / SOL / ECHANGEABLE / QUAN
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1317-21 / 46-47-54-59 / 80

QUANTIN (A)
Dosage du Ma8tles ium échangeah1e.
Université de Besançon - Fascicule de Botanique No.3-1966.
7-9

Résumé

L'auteur présente deux méthodes en- flux conti.nu pour le

_dosage du magnesium:

1. Une méthode co10rimétrique utilisant le Jaune de titane

à 550 nm qui permet le dosage de 1 à 5 meq/l00 gr de Mg

échangeable dans le sol. Le diagramme est te suivant:

. Echal1t. (0.6) / Air (1.6) / i1
2

0 (2.9) / Bobine simple / Débu1­

1age/ Reprise (1.6) / Air. (1.6) / Solution compensatrice

(2.2) / Jaune de titane (1.6) / NaOH (2N)/.

2. Une méthode fluorimétrique utilisant le 3-hydrOl"'Yquino"

1éine dans l'éthanol. La fluorescence du Mg est activée pa~

une lumière de 420 nID. Dans le-montage décrit on utilise une

excitation à 405 nm.

La fluorescence énü:e étant lùesl~:t'ée à 485 Dm, le montage est

le suivant:

Echant. (0.42) / Air (1.6) / Tris (0.6}1 Bobine simplet Ethanol

(3.9)/ Bobine simple/ Hydroxyquino1éine (2.5)/ Bobine simplel

Débnllage/ Reprise (2.9) / Fluoromèt:=e/.

Méthode· 1. Jau."1e de ti ta:ne - Ch10rydrata dl hydroxy1amiue ­
EGTA - NaOH - tiCN - Ollorure d'a1uminiu - KeN ­
Alcool polyvinylique.

Méthode 2. Tris - Hyd-roxyquino1éine - l1éthano1 - Acetate ­
dfammonium - Ethanol.

Key Tvords: MAGNESlill1 / COLORIMETRIE AUTOHATIQUE / FLUOR011ETRIE /

QUlu~



Author
Title
Public
Pages/ref:

Tables

Key Word

1117-21/ c-47-55-59 / 80

QUE~1ENER (J)
The measurement of soil potassium.
IPI Research Topics No.4 - Beru 1979.
1-48 / 101 ref.

Suo.mary

The first part of this comprehensive study on potassium in
soils describes the forms of potassi~ in soils: Exchangeable Po­
tassiuo, Reserve Potassium, Potnssil~ in Sail Solution. A large
place is devoted ta theory.

The second partùescribes the analytical techniques used
to measure a11 the parameters which give a complete picture of po­
tassium, namely:

Exchangeable potassium, potassium in sail solution, releaôe from
reserves, fixation on interlayer sites and rnobility for each type
of potassium the litterature is surveyed and prominent oethods a~e

briefly described.
Part III describes a practical soil analysis policy and in­

terpretation of results for fertilizer advice.

- Possible forros of potassium in soils (diagran).
- Example of a curve ùescribing the quantity relationship of a soil.
- Relationship between K uptake and exch • K in Stanford' s microcul tur.
- Effect of drying sail sanples on balance of K exchenge.
- Examples of K extracted from soils by various salt solutions on

amphibolite; exanples of exchange isother.mes for several Goils
from ChaI:lpagne.

- Picture sowing extraction of soil potassium by Stanford de tient's
method.

- Successive extraction of K from soil by RNO) N after removal of
exchangeable K.

- Relationship between K uptake and arnount of K extracted by various
chemical reagents.

- Total K balance as related ta change in exch. K and NaTPB extrae­
ted K.

- Study of potassium diffusion using discs of resin-imp:cegnated paper
in contact with soil.

-·Relationship between K concentration of the sato extrect and % K
saturation of sail; and between diffusive flux.

- Electro-Ultra-filtration.equipment, principle,and desorption cur.ves.
- Example of diagrarns givinp, sail K availability in relation tG

a) clay content and clay.saturation. b) K saturation Rnù CEe.
- Showing interrelationship between K saturation K release and reG­

ponse to fertilizer-K by cereals.

POTASSIlJM /
QUEM
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RICE (H.B) & KAMPRATH (E .J)
Availability of exchangeab1:= and non-exchangeable Mg in
sandy coasta1 plain soi1s._
Soi1 Sc. Soc. Am. Proc. Vol 32-1968.

Stl~ary

The paver studies the re1eaae of llon-·excoh~ngeab1eMg

by chemical extraction anù plan~ uptake. This re1ease was

found to be the highest i'or soils contai.ning expansible clay

minera1s (as measured by the ethy1ene glycol method). The

soi1s studied were sandy Goi1s v7ith clay con.teut of 3 to ]0%

and CEC lower than 4 L1eq/] 00 gr. The CEC of soils was de ter­

mined by neutra1 ~.40Ac. Exchangeable Mg was extracted by

shaking 10 gr of soil with 50 ml NaC1 O. IN for 30 min. twice.

To estimate the proportion of non exchaneeable Mg two extr~~~

tions were made. rce fir3t with ]N, PH7 NaOAc was suppose to

contain on1y exchangeable Mg vrhi.le the eecond made with

lN, PH 1.0 NaOAc l-7flS suppose to contain exchangeab1e plus

come non-exchaugeable Llagnesi:Jm.

- Soil properties and estimated clay mineraI in the Coesta1
Plain Soils (5 soi1s).

- Exchangeab1e and total Mg content of soi1s studies.

Hg released by lN, NaOAc solution at PHI and PH7.

- Plant uptake 0:1: Mg from exehangeable and non-eJ~changeable

sources.

- Hg uptake by COlon as l::::lated to the initial Mg content.

HAGNESIUM /

R1.CE
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SCHULZ (R.K) - OVERSTREET (R) & BARSHAD (1)
Some unusual ionic exchange properties of sodium in certain salt­
affected soils.
Soil Science 99-3-1964.
161-165 / 7 ref.

Sunnnary:

For some soils containing zeolithic mineraIs, the authors

propose to consider as acceptable exchangeable sodium the sodium

d f h '1 b h f ea++' l h' .remove rom t e S01 y exc an~eor '10n. nt e1r exper1ment,

a soil sample was equilibrated with Na22 and then labeled-samples

were extracted by CaC1 2, NaC12 ' NaCl, KCl, NH40Ac and HCl solutior;,

Na22 remaining fixed on exchange sites of soils was minimum after

NaCl extraction (0.3meq / 100gr for an initial value of 20.5meq!1)Ogr),

and maximum after CaC1 2 extraction. This unusual behavior led tG .~

x7ray diffraction study of clay material which revec~c1 ,art from

35% illite, 15% montrnorillonite, some 35% of analcime, or NaAl(SiC3).H20.

This zeolithic mineraI maybe responsible of the fixation of sodium
in such a way that i t may be reI:"~ved more easily by K+ or HH4+ t~lan

by Ca++.

- Exchangeable Na content of soil determination by isotopie dilution
experiments.

- Effect of various extract~nts on Na22 labeled soil.
- Diagnostic x-ray spacings for the identification of analcime.

Radioisotope counter.

Chemicals used: NH40Ac - CaC1 2'- KCl - Na22 •

Key Words: EXCH. Na / X-RAY / RADIO / SALINITY /
SCHU
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S.C.S

Chemical Analysis - 11agnesium - pg. 45

Soil Survey Laboratory Methoda and procedure for collecting

soil samples, S8I Report No.1 •

Pages/ref; 45-47 / 3 ref.

Su.'1lIIlary:

Six different procedures for total or exchangeable magnesitw

are presented:

1. Mg in saturation extract by EDTA titrati.on usine Eriochro!ù8

Black T as indicator.

Z•. Mg in. ~~40Ac extract by the same method after evaporatio~ of

Mg NH40Ac - alcoholic solution.

Precipitation with Diammonium hydrogen phosphate, dissolu­

tion of the precipitate by HZS04and backtitration with

NaOH. Alternative: by gravimetry of MgZ P207 precipitate.

From KCL-triet!l.anolallline €xt:racts a>:ld EDTA titration.

Chemicals: 1. EDTA tit.ration~ NH4ml ~ OOf 4CL /EDTn/

Hydroxylamine hydrochloride - Ug-'16rsenate (EDTA-'Mg-NaZ)­

Eriochrome Black T.

2. Phosphate titration: NaOH - H2S04 /HH40H/

Dia1!llilonium hydrogen phosphate .- Bromocresol green ­

hydrochlo~ic acid.

Key Words: MAGNESIUM / TITRHlliTRY / GRAVlilfETRY /

ses
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xxx / Soil Survey
Calcium by oxalate precipitation
Soil Survey Laboratory methods and procedures for
collecting soil samples 1972.
42 - 43 / 2 ref.

Summa.E.ll.

Determination of calcium in amonium acetate (N PH7)
ex-tracts (-cation exchange capaci ty or exchangeable
basin) by precipitation at PH 4"6 as calcium oxalate,
dissolution in concentrated sulfuric acid and titration
by potassium permanganate. An alternative procedure is
proposed when aluminium, iron and/or manganese are
present.

Method:

Aliquot of amonium acetate extract is evaporated to
dryness, dissolved nitric/hydrochloric acid (10/2 ml),
dry again. Residue is heated up to 390°:!: 100 e twenty
minuteso Silica is insolubilized by 3 ml HCL 6N twice
to dryness. 5 ml oxalic acid is added, boiled, PH ad­
justed to 4.6 byamonia/N (bromocresol green indicator).
Boil one hour SOoC. Collect precipitate, wash with
saturated oxalate - solution dissolve in hot sulfuric
acid (conc) titrate by standard potassium permanganate.

Chemicals: Oxalic acid • Bromocresol ~reen 0 Amonium hydroxide •
Sulfurjc acid • Potassium permanganate. Calcium
oxalate •

Key Words: CALCIUM / VOLUMETRY / SOIL
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SUSINI (J) & ROUAULT
Utilisation d'une electrode spécifique po~r le dosage du sodiu.J dgns
les eaux et les extraits de sol.
Cah. ORSTOM Pedo. Vol.X, No.3-1972.
12 pages / 8 ref.

Résumé:
L'article commence par un bref rappel théorique sur le fonc­

tionnement des electrodes ioniques spécifiques et des interférence3
à craindre. L'appareillape pour le dosage du sodium est décrit en
détail. La pente moyenne de la courbe d'étal~nnnge~ est de 59rnV avec
l'appareillage utilisé.

L'effet de la temPérature est étudié et une variation de ~5°C

produit une erreur decroi~sant de 20% pour Ippm Na à 7,5% pour I03ppm
(l'erreur est négligeable au ~iveau de 104ppm de Na).

L'influence du pH et des anions Cl-, C03 , S04 est étudié ~.

un pH constant de la obtenu par barbotage d'amoniac.

L'effet du gypse est étudié également, l'interférence n'e"~iste

que pour Na inférieur à 3ppm, ce qui est une valeur rare dans 1er ex­
traits de sols fy?seux. L'utilisation de l'electroGe spécifique ~ la
mesure du sodicm dans les extraits de sol et les eau:~ sc.~~es est com­
parée avec la photométrie de flamme.

Figures - Etalonnage de l'electroèe (-160 à +118mV).
- Variation de pente avec la t~mpérature pour des concentratic~s

de 1 à 104ppm Na.
- Variation absolue en mV suivant le pH (pH=5 à pH=10).
- Interférences des sulfates, carbonates, gypse.

Etendues des mesures: de 23.000 à 0.23 mgr/l en Na (soit pNa 0 à 5).

Précision: - L'écart-type calcule sur 10 mesures ne dépasse pas 3mV de
1 à 5.104ppm en Na.

- Pour des eaux de pH compris entre 7.7 et 3.4 l'erreur relative pür
rapport à la mesure en npectrophotométric de flamoe est:

- 1% au niveau de 100ppm Na
- 2% au niveau de 400ppm Na
- de 4 à ü% pour des valeurs inférieurs à 60ppm Na.

MOts Clés: SODIUM / SALINIT! / GYPSE /
SUSI
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"

SWANSON (R.A) - HOVLAND (D) &FI~m (L.O)
F1uorometric determination of ~llignesiUffi in soi1 extracts.
Soi1 Science 102-4-1966.
244~247 1 8 ref.

~ t.1lm'"J8.rl,

Sone azo compou".l.ds are k.llown to forro Ca and Mg deri­

vativeo e~ittlng a fluorescence which can ba used in ana1y­

sis. Such a compound is O-O'-dihydroxy-azobenzene. Authors

study the intel:'ference of foreign ions by a:::-tificia1 solu·­

tions of Al, P04, Na, S04 Y Cl ••• simulating soi1 extracts.

Interference of Ca is studied with Ca/Mg ~atio varying from

1/30 to 1/2 and partia11y overCODe by aèding a Ca buffering

solution to standard and samp1es. Reco~ery of Mg added to

saturation extrâcts of soi1s containing 5 to 23 ppm Mg was

within 10% (in the range of 5 to 10 ppm Mg added).

F1uoronetric analyois is compared to AAS and 'l'h:i.azo1

ye110w co1orometry in ammoniu;:n aCétate and saturation extracts

of 80i1s. TIle f1uorometric ana1ysis was found as re1iab1e as

-AAS for the 8 soil samples.

- Effect of added Ca on the Mg found usiug two difierent
working solutions to cleve10p the f1uol'escence_

Recove~y of Mg added ta saturation extracts.

Conparison of f1uoromat:::-ic ana1ysis with atomic absorption
and tbiazo1 ye110w co1orim~try.

..

Chemica1s: 0-0' -dihydroxy-azobeusene / Ethanol / Ethylen.ediamine / HeL /
Triethano1amine 1 CaC0

3
1 Mg standard 1.

1biazo1 yel10w method: reagents are not given •

Key Words: ~Ji.GNESIUM / COLüR /
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SYTNIEWSKI (A)
Determination of sodium in concentrated saline by flame
photometry.
Chemia Analityczna 21 - 245 - 1976.

Summary

The method was developped to analyse sodium in brines

having aB 1!lu.~h as 109 to 127 gr /1 (i.e L~ 700 to 5500 meq/l)

sodium as sodium chloride.

Method: 0.125 or 0.250 ml of brine is sampled by a

syringe-micropipet and diluted 1/1000 to 1/4000. A f:tandard

curve was prepared from an artificial brine hEving a similar

composition in salt with respect to calcium Magnesium, Chlo­

ride and Sulphates.

The measurement is made ~n two steps, in the first one

t-he approximate concentration of the diluted solution is El:';··

timated on one calibration.curve and then the sample in mea­

sured bet\'1een two standard solutions of neighbourülg values.

Reprodueibility is about 1%.

Calibration curves in the range:

4 to 40 mgr/l Na
54 to 64 mgr/l
105 to 130 mgr/l

- EJ:emple of. tl\'O l'Jteps determinatioll for 30.1 - 30.8 - 31.3 mgr iJ. !~<'l.

by the proposed method.

..

Precision~ The average result cf photometrie determination on artifical
brines agreed within 1% lrith knOw'l sodium concentrations •

·~mterial Flame Photomzte~.

Key Words: SODIUM / SALINITY /

SYTN
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TOMSON (MaB) , BARONE (JaP) & NANCOLLAS (H)
Precise calcium phosphate determinationo
Atomic Absorption Newsletters 5 - 16 - 1977.
117 - 118 / (5 ref.)

Su!nm~ïl.

Calcium and phosphate are determined in
the same solutIon using an AA Spectrophoto­
meter with a Ca hollow cathod lamp as a
light source for AA of Ca (422,7 nm) and
molecular absorption of phosphate (maximum
at 420 nm). The method is said to be more
precise than conventional separate calcium
and phosphorus determination for assessing
calc;.l1ffi phosphate concentrations.

Calcium chloride solution were prepared
from calcium carbonate and HCL, passed
through H - cation resin and concentration
checked by acid titration.

Tables Absorbance of calcium and phosphate mixed solutions ane:
corresponding relative standard deviation from 0.1 to
1 meq/l varies between 0.16 and 0.37% •

Precision: Careful C2H2 pressure regulation is recommended to avoid
flame noise in Ca determination.

Mate'~~,al AA Spectrophotometer - Adapted 1 cm quartz cel!.

Chemicals; Lanthanum oxyde • Calcium carbonate 0 Amonium molybdate 0

Amonium vanadate • PO'cassium dihydrogen phosphate •

Key words: CALCIUM / PHOSPHORUS / AAS - METHODS /
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VERtGINA (K. V)
A comparison of methods o~ ~etermining exchangeab1e calcium and
magnesium in ca1careous and gypsiferous soi1s.
Soviet Soi1 Science 1964.
969-976 / 12 ref.

Summary:

Four methods are compared:
11ethod (a) Relies on NaC1 solution to 1each out exchangeab1e cal­
cium and exchangeeb1e magnesium. Correction is made for soluble
Ca assurning that calcium carbonate dissolution is proportiona1 to
the volume of 1ea~hing solution. Method (b) Uses a1so a NaC1 solu­
tion but the amoü~~ of ca1ciun carbonate disso1ved is estimated by
measuring the a1kQ1inity of the fi1trate. Method Cc) Uses a single
3N NaC1 treatment. Method (d) uses a mixture of amonium, Acetate
oxalate, carbonate which is said not to dissolve any carbonate.

For gypsic soi1s, two methods (e) ~ (f) are compared: in
rnethod (e) CaS04" 2H20 is changed into calcium carbonate by trea­
ting the soi1 (10 gr), with bariun (1 gr), and then as proposed in
methods (a) to (d). In method (f) soil is treated wi-':.t an a1coholic
solution of sodium sulfate in which neither calcium carbonate nor
gypsum are disso1ved. Exchnnge~b1e ca1ciUQ is prccipitated ~s CaS04
and estimated fron the decrease in S04 concentration.

After having tested a11 the ~thodss the author c0nc1ud~

that method (a) gives resu1ts too 10N by 10-157,1 ~cthod (h) in not
applicable te dolomite soi1s, but is convenient for ca1careous 8oi1s,
in method (e) calcium carbonate is disse1ved, method (cl.) gi.veo cIlly
exchangeab1e calcium, method (e) gives gocd resu1ts provid:ng the
soil is shaked with barium carbonate during 24 hour8 1 :J <loci (f)
underesti~ates exchangeab1e Ca.

- A comparison of v~lucs of. adsorption capacity and r.:::ethodo (t:!.),
(b) & (c) on ch~rnozc~ a::d Sierozem (three tables).

- Soluhi1ity of ca1ci~ ca=bonate in NeC1, CaC1 2 mixtures (two
tables).

- Effect of time of reacti::m of CaS04 with BaC03 on cOf'\p1ete~less of
reaction.

Sodium ch10ride - 3thano1 - Ca1~i~ ch10ride - Amonium carbonate ­
Anonium oxalate - Barium carbonate - Sodi~~ sulfate.

GYPSUM / CEC /
V.I!:RI
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WARD (D.A) & BICHLER (DoG)
Rapid, direct determination of calcium in natural waters by
Atomic Absorption Spectrometry.
Atomic Absorption Newsletters 1- 14 - 1975.
29 - 31/ 3 ref.

Tables

~aœ

A sodium ionization suppressant was studied for calcium
determination by AA.S at 422,7 nm in nitrous oxide/acetylene
stoechiometrie flame for water contain.g 0.05 to 200 ppm so­
dium ion. The enhancement of calcium absorbance due to ioni­
zation suppression is reached at level 500 - 2000 ppm added Na.

Aluminium at concentrations greater than 100 ppm produced
a negative interference even when Na ion suppressant was used.
The same was true for silicon whereas phosphates and sulfate
did not rrcduce any interferences.

A ~ sample dilutor is used to dilute sample with the
2000 ppm Na solution. A capillary T is described.

:- Photograph of capillary diluting device.
- Graph of absorbance of 50 ppm Ca versus Na concentrati0no

Influence of Fe, Zn, Mg, K, Al on 50 ppm Ca solutions in
N20 / C2H2 flame.
Influence of sulfate and phosphate ions on solutions wI:en
aspirated with 2000 ppm Na.

)'

PrecisiOI:': Comparison of EDTA titration with AAS used with Na supr:res­
sant on eleven results of Ca in natural water from
70 to 120 ppm Ca, a difference of less than 2% between
the two methods.

Matc~ial AA Spectrometer - Capillary plastic tube.

Chernicals: Calcium standnrd.Sodium chloride •

Key words: CALCIUM / AAS - PRECISION / WATER /



,( Authors WELLS (C.G) & COP~ (R.B)

423-05 / 42-~9-54-c / sa

Title Elimination of i:nterference by phosphot'us and other eleme'.,tu
in the flame photom~tric determination of Calci~~ a~d Magne­
sium iu plant tissue.

Public Soil Science Soc. of P~. Proc. 1960.

Pages/ref: 1139-191 / 9 reL

Sumnary

A procedure for elimination of P, Fe, Al and K inter­
ferences in the detelwination of Ca and Mg in plant ti5sue
using flame photorneter was devised.

Hethod: The oample îs ashed ail.cl dissolved in lO ml of
a 4N neL solution containing 5 of FeC13 and 10g/1 KcL. PH is
adjusted to 5.6 by NH40li, then volurœ iG completed to 100 cl
with distilled water while ~~40Ac is added to prevent the
burner to be clogeed with NH4CI. This procedure preaipites
a11 of P, Fe and Al w'ithout oignificant copreci.pitation of ~1g

and Ca. After filtration Ca a:.d Mg are determined by flame
photometry P.t 422.1 nm [or Ca and 285.2 IlI!l f~r MguBing Air/
acetylene flame.
Addition of 500 ppm K and 5 ppm Na to both sample and standa~1

is useful to eliminate K and Na inter:i:e:cence.

,.,

Tables

Material

-' Effect of K concentraticn on Ca in 0.4N HcL and in a solution
0.4N with respect to both ~d40Ac and NH4C1.

- Effect of P removal on the accuracy of the Ca detel~ination.

- E:êfect of P removal on the accuracy of the Mg' deterrùination.

Flame Photometer.

Chemicais: HeL FeCl3 KcL

Key Words: CALCIUH / ASPECT / MAGNESIUH /
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WOLF (S)
Determination de la teneur en Ca et Mg par un titrage
photometrique automatique en prenant comme exemple
l'analyse du ciment.
Metrohm - bulletin No. 22 f.
2 pages

Resume:

Ca et Mg sont determines par complexometrie avec dei:.:;.r­
mination photomet:rique de la fin de reaction en utili8'.mt
en poten'j:.iographe relie a un colorirnetr2 a 620 nm.

Methode: Calcium

50 ml aliquote, ajouter NaOH 2N jusqu'a PH 12,5 (PH-~letre),

1 pincee murexide (1% dans NaCl solide), placer le reci.pient
de titrage dans le colorimetre et titrer en enregistre.llt la
courb~ d'apbsorption.

falcium + Magnesium

50 ml aliquote, ajouter 10 ml tampon PH10 (chlorure d'amo­
nium a 5,4% dans amoniaque concentre, dilue a 35%).
La triethanolamine est utilisee seulement en presence ~e Fe,
Ti, Al et Mn.

La methode photometrique est meilleure que la methode po­
tentiometrique (avec electrode indicatrice a cupule au mer­
cure) lorsqu'on emploie le complexant triethanolamine.,

,.

Materiel: Potentiographe. Colorimetre • Equipement de titration
automatique • PH metre • Electrode de verre •

Pre -:its l'-lurexide. EDTA 0 NaOH • Triethanolamine • Chlorure
d' amon.1.um. Amoniaque •

Mots cles: CALCIUM / ELEC / EAUX / WOLF




