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The cowpilation of these abstracts has been carried cut by the
staff of soil laboratory using its cwn bibliography. Revision
and up-dating shall be made whenever enough material is collee-~
tad to justify a new edition. Furthermore, these sbstracts are
limited to common methods of analysis usually Formed in la~
boratories of soil survey, soil comservaiion and general agri-
culture with special emphasis on soils of arid zones. Specific
resegrch topicshave been ezxcluded, though some papers dealing

with interpretation of resulis oir theoritical aspects of me-~

thods have been also reviswad.

* Until now, three abstracts have been published: (Sulfate, Cation .
Exchange Capacity, Exchangeable Catior & this one), some others
- are be;ﬂg prepaved and they will be sent to all applicants. For
., each abstract a number i3 coded in a machine readable form for
fast retrieval and we hope to publish them by computer printing

in a near fuature.

Cur main objective is tc help the soil analyst in finding ths
publication which could te uvseful to him. To fulfill this ex~
pectation: the number of papers reviewed must be as high as

‘ ' possible. We would appreciate to receive ficm the readers re-

prints of their own which ave s¢iilehle to wus.

The KEYWORDS, CODE & ORDR referesmces are used foz bibliographic

classi icarlon ard -.auboicaiie retvrieval,
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ABPOL (I.P) - DAHIYA (I,S) & BEUMBLA‘(DﬁR)
On the method of determining
Soil Seience 120-(1)-1975.
30-36 / 7 ref.

gypsum requirement of soils,

Sukmmary: ’ ' : Coe

The classical method cf determination of the gypsum recuire
ment of saline soils consists is shakicg a known quaii ikity of '~11
with a saturated gypsum soiution (soil/solution ratio 1/20 about)

and to measuvre the decrease in calclum concentration of the zolu-
tion.

When soils contazin sodium carbonates (saline sodic sociis),
CaCly precipitates Juring the amalysis, and the excess of e;onan-
geable sodium is overes stimated. nxperlmﬂnts on a saline sodic soil
(szlonatric calciorthid) were made in leaching columns to deturmine
the effect of the nature of the amendment (gypsum or calcium chlo-
ride) and the gystem of application on the precipitation of carbo-.
nates during leaching. The results where in favor cof surface appli-
cation in the field. In the laboratory; it is suggested to eliminaie

oluble carbounates by washing it with 507 ethanol ueed under similar

condltions, gypsun produced a lower carbonate precipitation than
calcium chloride.

<

s of the soil sample. .

- Effect of di f:erent treatments on carbonate precipitation, oun
exchangeable calcium and on hydraulic conductivity of soils.

- Changes in hydraulic conductivity in respect to different soil
treatments {in laboratory).

- Gypeum requirement of soils containing varying quantities of

soluble carbonates,

Gypsum - Ethancl.

SALYI / GVPS / Ha-EXCHAN / Ca-EXCHAW /
. ABRC
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ORDR: 0279

n method for preparing saturation extract for

it
Soil Science 116, 2, 1973.
65-69 / 5 ref.

Sumzary:

This paper presents a procedure for preparing satu-
ration extracts and an effective test to determine the
point of saturation. An excess of water i3 added and wized
with the scoil sampie and after settling the excessz watex
is adsorbed by additionlof dzry soil. The procedure is said
to be more rapid than conventional mixing. In addition it
prevents the puddling effect when working with fine-textured

soils.

- Approximate quantity of water to add to 300 gr of soil

according to its texture to reach nearby saturation.
- T4 . - £ 4- P ~ T~ an - >
iliustration of streak test for saturation.

-~ Comparison of stendard procedure and oversaturation
method apparatus for vacuum extraction of saturated
soils.

- Oversaturation method gives resuite slightly lower than
conventioral method (3 to 8% less for 11 samples ranging

from sand-loam to clay

Vacuum pump.

SALI / COND /

ALLY
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£X/ARTANA .
Dosage du' Gypse. Mithode Cinétique, Méthode Conductimitrique.
Laboratecire de 1a D,R.E.S., TUNIS.
Slpages ! 3 ref,

REsums:

Trois méthodes sont utilis@es pour La dAtermination
du gypsa dans le sol.

1, Mathode conductipBtrigue: (USEL, 1956). 20 =i d’acetonz
FuY sont ajoutéq a& 20ml d'extrait acqueux !/20 de sol. Le
précipité ezt sEparé par cen if 1gation, dissous dans 40ml
d'ean distillée et sa conductivitd SZéctrigue est mesurée
et comparée & une gamme etaLon. Ceite mdthode permet un
dosage du gypse jusqu'ad 5.27 avec un extrait 1/20 et 267
avec un extrait 1/100.

a par*:r de la décowpo—
ium {ou de sodium) 57.
i it@ au chlorure de bavimn
% 8 chaud. La mesure gravim8trique de 1'ion sulfate domme
teneur en gypse, Cette mfthode e
3 teneurs en gypse.

Une méthede de mesure du gypse
ition avec du carbonate d'amwon
on sulfete 1ibérd est préeip

--;_-.

® O

W
T

applicable & toutes

== )N

Une méthode dite cinSgique qui consiste 8 décomposer le -
@ a tempe*afurm constante peﬂoanf das tamps t2, £3
les parties aliquotes de 1'échamntillion de so a enve~
crer les ré@sultats obtenus ex fomztion du temps. A
wérieur d'une miwe profil la p1u° ou woins grande cohé-
ce des cristaux de gypse peur-8tre a2insi mise en &vidence
v une méthode chimique. .
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Conductinmdtre.

Acetone, Carbonate d'ammonium, Chlorure de barium, Azide

ehicrhydriqae,Rouge de metuyle

CYPS / COND / )
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CODE: 3001-22 / c~A7~55-= / 80
CEDR: 0689

AVNIMELECE (Y¥) & EDEN (1)

The effect of soil:water ratios on the agronomic significance
of the electrical conductivity of saturated paste extractsl.

261l Secience & Piant Analysis 1-(4)-1970.
221-226 / & ref.

It ic proposed to use tha electrical conéuctivity of coil
at field capacity'(ECf)'to judge soil plant inter-relationship.
A corrected equation which relates ECf to the electrical conduc-

iyity of saturated cxtract ECe is proposéd. The original equa-

9 and 9f are the moisture con-

tion was ECE = ECe e;s / 8% where
tenits of soill at saturation and field capacity respectively.
To establish.the corrected equaticn, a pot experiiment was ¢~ i-
ducted in which vheat seeds where sown in a soil being at £ :1d
capacity'§@o).‘The plants- were then‘coliected after gix days and
the moisture content of soil determined‘(efl). Different so0ils
(saturation percentage 93 31 to 75) where used. It is demonstra-—
ted that when the value (efo +Gf1)/2 is uséd in'equation D
instead of %f to caleulate EC; a better correlation is obtained
between the yield (fresh weight) and the salinity (ECg).

N k

ot

Shematic presentation of the dependamce of “erikical electrical

- conductivity values of saturated paste extracts on the ratic
‘Gf/f-)

- Watér contents of soils (%s , 91 , Cf0, ...) _
~ Fresh weight of 6 days old wheat seedlinge as affected
by salinity when expressed: a) as EC, and b) as ECe.

.

Conductivity bridge.

CoWD / SALT /
‘ - AVHI



COnE: 2801-25 [ c-48-55-2 [/ 80
ORDR: 0605

Auther : AYERS (R.S)

Title ¢ Tentative Guidelines: Interpretation of quality of waters for
irvigation.

Public : 1iIn: Prognosis of Salinity & Alkalinity; FAC Soil Bulletin

No. 31, 1976.
Pages/ref: 221-240 [/ 13 ryef.

Symmary s o

The problems related to the guality of water of irrigation-
were reviewed and guidelines have been prepared as far as salini-
ty, permeability and toxicity are concerned. Crop tclerance tabie
are given asg well as leaching requireameat (LR) for various crops
and specific gualities of water. Recommended analysis for waier
evaluation include EC, Mg+tCa, CO3+EC0y , Cl, SO, , B, NOg : nil.
Permeability problems dus to unbalanced sod:um/»alczum ratio of
concentrations are evaluated by an adjusted Sodium Adscorpiion
Ratio: '

Adj, SAR = SAR (1+(8.4~pHe})

pHe being a value related to the total salinity 23 neagured
by (MatCa+Mg), the CathMg supply in the water, and the favbonate +

bicarbonate preseni. Tables are given based on Ca+Mg vaiaues crom
0.5 to 76,0 weq/l aad CO3+HCC3 values varving from 0.05 to 55‘8
WE8/l, pHe values are indicative of the tendency of irrigation
waier to precipitate their own lime or to dissolve lime f£ronm coil,

Eleven analysis of waters ave giveu showing boron conceun-

tration, SAR aud adj. SAR with comments on potential quality for
irrisation.
Tables : 1., Guidelines for interpretatiocn of quality cf water for irri-

gation.

/1--

2. Crop tolerance and leaching requirement tables (Fruit, vege-

table, forage and field cropz).

3. Tables for calculating pllz values of waters.
4., Relative tolerance of plan:s o RBoron.

n
(-]
=3

vypical water amalysis (Ec, Ca+lg, Na, C@,:HCOq, L, B,NoB-N).

Key Word : SALI /



COpHE: 2702-15 / c-51-57-59 [ &%
CRDR: 0681

2 BOCK (E) g

On the solubiiity of ranhydrous calcium sulfate and of gypsum in

Author

3
o
153
iy
(]

concentrated solutions of Nall at 25°C, 30°C, 40°C and 50°C,

Public Canadian Journal of Chemistry 39, 19461,

Pages/ref: 1746~1751 [ 4 ref.

I

AR

SIENAYY 8

ition point by
: addition of NaCl was studied. Two satuvated solutions of gypsum
and aphydrous calcium sulfate were obtained by addition of on
excess of each salt to a solubility cell coutaining a krown com-
position of sodiumm chloride soluticn. The cell and its contents
werse immersed in a water bath with a temperatﬁre controling sys~—
tem and stirred for 48~72-96 h.s . The resalt showed no varisn-
tion in solubrlity at different chaking time. Plotting the sclu-~
biliry of CaSO, and CaSO,,2H,0 versus sodium chloride was then
vossible to determine the trausition point-temperature of the
two salts. The variation of the transition point of the system
with the temperature was experimentally found by this wai and
compared with theorical value caleulated from thermodynamic
eguaticns. The nature of the precipitate which occurs by evanora—
tion of a2 solution of CaS0, in sodiwm chloride solution can e ,
predicted from this curve. '

. The depression of the gypsum anhydrite trans
3 P

io

dit

Tables-Figures:

- Soiubility of Ca50, and C“aﬁ »24,.0 in sodium chloride solutions
4 2

~ (IN to 5N}, .

~ Variation cf transition point with tewmperatere (25 to 5C°C).

~ Solubility in pure water for CaS0, aund Casoé » 2850,

.~ Isotherms: a) 25°C, b) 30°C, c) 49°u, a) 50°C for Ca 280, anhy-

drous and CaSQ,, 120.
3

& Material : Solubility cell ; Water bath with temperature controliing syz ten.

- Chemicals: CaSO4 Cz80 2H20 ; those necegsary for Ca titration, AgNo3 s

4?
Potassium chromate. *

Key Words: GYPS / SALI / LABIL /
' ; BOCE
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CODE: 280217 [ ¢=47-57-c [ 89
ORDR: (541

BOUMANS (J.H)

Alikalinity aspecte of leaching of salis affected soils.

Ins Reclamsztion of salts affected soils in Irag.
T.L.L.R.I., Wageningen 1963 (Dieleman Ed.).

-36 [/ 49 ref.
Sumsary

South of Baghdad the soils of Tigris aund Euphrates
plains are saline (estimated average ESP 20 to 25). Gypsum
is present in mpst sub-soils and 20 to 30% of lime are found
commonly. The behavior of these soils during leachiﬁg was
studied in fiald experiments. Relationship were developped:
={a) beiween soil salinity.as measured in 1/2 extract, pH
and exchangeable sodium at differqnt levals of ESP {from
0 to above 30). =(b) between ESP and EC of 1/1 extvact at

ongtant pd. On the soil submitted to experiment, ihe alka~

linity may be predicted by performing two simple tests

(i.e PH and EC) and using the relation developped in the

papsr,

- Composition of Tigris water (Bagndad 194S)

- Average infiltration rate for 10 soils (0-250 cm depth).

- Soil amalysis after leaching tesis.

- Decrease of Fxchangeable.Sodium and salt during leaching,

- ?e]atlonshlp betwaen ESP, pH and salinity.

~ Relatloneulp betwaen soil salinity and Excl angeable Na ‘
(pH 7.3)

SALI / SODIUM-ECHAN /
’ ROUM
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Exchangeable cation analysis of saline and alkali

®9 ae ce ov

. CoDR:  3402~15 [/ c~b47-c~54 /[ 80
ORDR: 0355

BGWER (C.A), REITEMETER (R.F) & FIREMAN (M

%]
o
o,
/]

Soil Science 73-4-1952
251~261 f 16 »ef,

Summary ¢

The determination of e: xchangeable cations (EC), and cation
exchange capacity (CEC) is considered with the evaluaylon of go~
1able salts (8S) in saturation extract.

EC are determined oa 5 gr of s0il by three times 33ml of
IN PH7 amonium acetate., Soluble cations in a saturated paste from
200ge of soil. For CEC, S5gr of soil is saturated by four 33 ml
portions of 18 PH8.2 sodium acetate, washed with 957 ethanol.
Efficiency of washing is controiled by electyic ecnductivity
(less than 40 micro S/cm). Deplacement step is donme by neutral
amouium acetate. CEC is proporticnal to sodium extracted in
this last solution.

The paper details experimental conditiong, for instance the
optinum number of acetate extractions to remove (EC-+ S38) oun saline,
calecareous and non saline soil samples. Data indicate that three
extractions arzs sufficient to remove all soluble and exchangzable
cations, Four treatments with sodium acetate are sufficient to
saturate exchangeable sites with sodium.

Hydrolysis of exchangeable sodium upon washing treatmﬂnt is
investigated.

~ Amounts of various cations removed by successive amonium acetate
extractions of soils.

~ Amounts of Ca plus Mg removed by sodium acetate extractism of soil.

= PH value of sucessive acetate extracts of soils.

- Removal of excess salts hydrolysis of ezchangeable Na vpon washing
sodium~treated soil with ethanol

ﬂ

~ CEC of soils by Na at various PH wvalues. ‘
- Iifluence of CzCo, upon values obtained for the CEC by saturation
with normal sodiuf: acetate solutior of FH 8.2 .

Fiame Photometer ~ FPi-metexr .
Amonium acetate, Sodivm acetate, Ethanol.

ECEC / SALI /
BOWE
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CODE: 2803-08 / 4G-47-54-39 / 89
ORDR: 0282

Authors : CHANG (P.C) & VAN SCHAIK (J.0O)
Title s Automated Method for Soil Salinity Studies.
]

Public ¢ Technicon Symposium

Pages/ref: G4-25 [/ 3 raf,

' Antomation in Analytical Chemistxy ™.

Supmary:
Soil salirnity is estimated by calculating exchangeable
sodium percentage (ESP) from the values of (a, Mg, Na concen-
grations in the saturation extract of the soil sample, The
paper presents simultaneous determination of Na© end
(Ca++ + Mg+*) in an autoanalyser assembly inecluding a colori-
water, a flame photometer and a’ doublié~pena recorder. The re—
sults obtained are compared with a direct flame photometrie
method for Na and with volumetric titration with Eriochrcome

+ - e
Black T for the sum (Ca * Mg ).

Figures : Flow diagram (16 tubes).

Concentrations of Na and (Ca+ Mg) in goil extracts as found
by different methods:

~ (a) for EC less than 1.3 uS,
-_(b) for EC gvzater than 1.3 mS.

Precision: Msx. concentration of the sum calcium plus magnesium is

100 meq/} with the flow system adopted.

Equipment: Continuous flow colorvimeter, peristaliic pump (16 positions),

11 "

dialyzer, in-line colorimeter ", two-chamnels fizme photo-

@ - _ weter, two-ways recorder.

Chemicals: Lithium nitrate, Na.Mg EDTA, Amonium chloride, Calgamite,

Indicator, NaCl, MgClz.

Rey Words: SALI / COLOR /
CHAN
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Mdthodes d'analyses utilisables pour les sols salés, calcaii:s
et gypseuX. ° . .

Lgron. Tropicale 12-1965,

1242~1253 /[ 7 ref,

®

[/

Pour 1'ana1yse physiquv, g1 le sol est saié, il egt lavé -
avec de l'eauw distillégiusqu’d disparition des ions chlorures.

il sol est gypseux (teneaur inférieure 3 257), il est traité
avec de 1'ozalate d'ammonium de 1 & 5gr/l & 1'&bullition pendant
une heure, Le traitement est ripété jusqu'a disparition du gypse.
Pour des teneurs supérieuves, il faut traiter le sol ‘avec une so-
lution de NaCl & 132gr/1 & frcid; on répate 1'opération si ndces~
saire, .

]Jo

\

= p

Analyqe Chimique: Le gypse es3t dissous par le carbenate 4'- . mo-
nium ef précipité 3 1'état de suifate de barium mesuré grav métri-
quement., Ca et Mg gsont dos&s par yomplexomgtfxe & la calcei 2 +
thymolohialeine porr Ca seul et an nolr d'eriochrome avec EDTA
(Mg) pour la somme: calcium plus magnesium. Na et K sont dosés

par photométrie de flamme.

- L'extraction de Na et K &changeables est faite par NH,4Cl avec
correction pour Na et K soilubles dans l'eau. L'extraction du
Ca et Mg est falte en deux teumps par Nall avec corvection poux
Ca et Mg solubles dans la deuwiéme fraction de Nall., (Cn cup-
pose que la cyadtique de dilution est 11ue ire par razppor: au
temps et aux voLUueq)

~ Sols gypegeux: La meéne réthdde est utilisBe mais un gros ecés
de gypse est ajoutd & 1l'échantillon, une correction est Faite
pour le gypse solubilisé dans chague fraction.

-

Capacité d'échange:

1. Sols Sal@s: lesgsivage des sels solubles par acetate d'ammonium

(pH=7) p"lu satuvation par ume solution Cally (pH=7); ensuite dépla-

cement avec une solution KN03. Gn dose Ca et Ci, la différence Ztaunt
proportionelle & la CEC. .

2. Bols calcaires: la mEme méthode est utilis€e mais en retranchan:
ia queniité de Ca correspondant & la dissolution des carhonates

. s - )

(dosés par acidim@trie).

=4

3. Sols gypseux: On utilise enco
la quentité de Ca correspondant
Calcul des consnantes de cellules ot cotrrection des conduct’vitiés
suivant la température.

la mZme mé&thode en corrigeant poit

ore
ac aSO4 {par dosage du SO'--).

SALI /.GYPS / ECEC / GRAW /
' : ' couT
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CODE: 2804-01 / ¢c-47-53~¢ / 80
ORDR: 0587

DABIN (B)

iBthodologie de détermination des sels et des @iéments feriili-
sants dane les sols calcaires gypseux et salés avec application
des méthodes automatiques. '

Workshop on Soil, Water & Plant Analysis, ACSAD-AWRC Riyadh.
Oztobre 1977. : :

121-134 / 10 ref,

Résumé |

Les problaémes posés par 1l'automation des analyses de sol
sont passées en revue poar les méthodes d'extraction des &léments
totaux, des &lémenis assimilables et solubles, ainsi que des ca-
tions échangeables et capacitd d'échange. Les méthodes par.fusion
au métaborate de stroutium dans un four 3 induction pour ler
€léments totaux des roches et les sols, les méthodes par corus-
ticn pour les plantes dont ies &léments sont emsuite dosés pur
colovimétrie en flux continuy l'analyse du carbone et du soufre
par combustion et coulcuétrie, Une méthode originale d'estimn~

" tion du phosphore assimilable en sols calcaires et gvpseux ukti-

1isés dans les laboratoires de 1'CRSTOM depuis de longues anndes
est présentée; 1'automation de la mesure des sels solubles cst
discut@e en d&tail, un extrait systématique sol/eau en 1/2 sem—
blant &tre la meilleure solution, cet extrait ne provcquani —as
1'"hydrolyse du Na fixé@ sur le complexe absorbant.

Pour les bases &changeables, 1'avantage considérable 1'un
sel non tamponné, comne le KNO3 est qu'il permet d'affectuer une

correction pour les carbonates dissous.La valeur de {Ca +Mg)
&changeables et méme de Ca &changeable peut-8tre calculée faci-

L%

lement avec dosage systématiques des carbonates et sulfate.

Graphique de comparaison entre les conceuntrations des extra. :s
satord@s et des extraits 1/2 , 1/5 , 1/10® d%un méme &chantil-
ion, par exemple de mesure de sels solubles et de cations échan-

geables avec correcticen.

SALI- /
DABT
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CODE: 280401 / ¢c~47-54-c [/ 80

CGRLR: (603

DARAB (K)

Laboratory analysis of soils related to the prognosis aad moni-

toring of salinity and alkaliaity.

In: Prognosis of Salinity & Alkalinity, TAO Soil Bulletin
No. 31, 1976 (English version).

147-157 [ no zef.

Sumnary:

Determination of physical and hydrophysical cheracte-
rigstics of soils, chemical characterization and fertility
parameters are reviewsd. . Their use in estimating and moni-
toring soil salinity is evaluated. The eiectrical ceaduc~-
tivities of 1/5 extract and saturation extract are compared
and discussed in the case of chloride sglinization, NaCl,
MgClz and soda salinization. The accuracy of the determi-
nation of ezchangeable cationa and CEC is wmeviewed in rela--

tion to the soil properities and the method used.

SALY / GENER /

TIARA
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ELSEEWI (A.A) - ELATTAR (H.A) & DAGUD (A.M)

Relationship between soluble and exchangeable godium in some
s0ils in the Nile Delta: An excmination of the SAR concept.
Soil Sciemce 124, 4, 1577,

249~264 | 8 ref,

The SAR parameter (sodiun adsoxption ratio, or

Ca+ Mg)1/2 yhere comcentrations are expressed in
maq/l in the saturation extracts) is an indirect way to
estimate ESP, {exchangeable sodium percentage) providing
the relaticnship between ESP and SAR is genmeral. This re-
lationship is examined in 31 surface=soils frow the Kile
Delta and compared with data obtained earlier with diffe-
rent soils. Solubie plus exchangeable cations are measurad
in NHOAC pll7.0 for Na and K and NaOAC pHS.2 for Ca and Mgs
resulis of exchangeable cations aze given after substrac-

~2

ting the corresponding values found in saturation extract.

Regression equations sare calculated first between
SAR and ESR and then, between SAR and ESP (ESR=ES/(CEC-
{E5 + EK) cver a wide range of ESP values.

Observed walues (from soil analysis) and calculsted
values are compared and discussed for 31 soils.

1, Locaion of saiepling cites in the HNile Deifa.

/ 80

2. Chemical and phwsical charactevistics of the soils studied.

3. Delationship betiween SAR and ESR.
4. SAR in relation to calculatsd ESP and to observed ESP.

01457 SAR (r = 0.934) Author's

ESR = 0.0272 + 0
ESR = ~0.0126 + 0,01475 SAR (r = 0.223) U.S. Sal.
ESR = 0.0057 + 0.0173 SAR Rower's

Those necegsary for CEC and for Na, K, Ca, Mg analysis and
extraction,

SALY / ECEC / SODIUM-ECHAN / PRECS /
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Figures
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Mots Clés:
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GARDET (J.J) , GUILHOT (B) , PIOT (J) & SOUSTELLE (M)

Etude de la déchydratation dans l'air et sous vide du sulfate
de calcium dikydraté.

Bul. de la Société Chimique de France No.3, 1970,
827-831 [/ 26 ref.

Régums:
Kesumes
Resun

Du sulfate de caleium dikydraté pur, ne contenant pas
de forme semi-~hydratd®e est préparé en soiution 3 partir de
chlorure de calcium et de sulfate de potassium. Les auteurs
calculent les parsmEtres de la maille cristallice {(monocli-
-nique) qui countient quatre grzupements CaSOA,ZHZO: .

a = 5,677 £ 0.002 A b = 15,192 = 0;003 A
c = 6,53 % 0.002 A B = 118°24" & 4

ainsi que son comportement entre 25 et 75°C. L'&tude thermo-
gravimdtrigue de la déshydratation fait apparaltre une brusque
perte de 1.8 molédcules d'eau eantre 86° et 100°C (pour une
vitesse de montée en tempdrature de 8%°c/h) 3 1'air, et entre
3i et 51°C sous vide de 1073 torr (vitesse 8°c/h). L'analyse

thermique différentielle sur 50mgr de produit donne um pic

- - L3

endothermigue 3 89°C +1.,5 (extrapolation & vitésse de chauf~

-

fage nulle) 3 1l'air et 3 44°C %1 3 10"2 torr. Les auteurs
montrent que méme 3 100°C et 1072 torr pendant 12 heures on

obtient CaSO, , 0.15 I—IZO et noa pas la fcime anhydre.

yAL
Le double pic endothermigue obtenu - dans certaines conditions

d'expérience provient de l'atmosph3re du porte é&chantiilons

enrichi en vapeur d'eau.

- Paramd3tres h, k, 1 de la maille monoclinique.

- Dilatation des paramdtres de CaSO, , ZH,0 entre 10 et 60°C et cu
gulfate de calcium pseudo-anydre.

- D3shydratation de CaS0y,2H,0 sous air et sous vide dynamique en
thermogravimétrie en A.T.D,

= Variation de la tempé@rature apparente de déshydratation de taS0Q,
24,0 sous air en fonction de la vitesse de chauffage par A.¥.D.

-

Thermobalance 3 enregistreur ; Appareil ATD,

GYPS / ATD /
GARD
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Authors s  GARMAN (M) ‘& HESSE (P.K) .

Title : Cation Exchange Capacity of Gypsic Soils.
Public ¢ Plant & Soil 42 , 1975,

Pages/ref : 477-480 / 1 ref.

Summary:

The method relies on saturaticn of exchange sites
ty barium at pH8.1 ., Barium is exchanged with magnesium
usiug a standard magnesium sulfate solution, The CEC is
determined by calculating the loss of megnesiun from the
added- standard solution of magnesivm suifate. The method
is applicabie to soils containing up to 707 of gypsum
groviding some precautions: '

1. A great ezcess of barium ions is used in satu-

ration step.

2. EDTA titration of magnesium is corrected’ for

calciuvm, ’
It was demonstrated that 1) even an excess of barium chio-
ride does not dissolve all.gypsum when present in quantities
superior to 37 (overnight treatment). 2) pH 5.5 MgS0, treat-
meni removes barium sulfate coating and an appreciebie
amount of remaining gypsum is dissoived during the second
ztep of the procedure.

Tabias : ~ CEC (meq/100g soil) of gvpsic scil using the original and
a modified version of the Bascomb’s method.

~ Calcium content of final magnesium sulifate extract of
s#0ils during determination of CEC by Bascomb's method.

Chemicale : Barivm chloride , Magnesiun sulfate , Solochrome dark blue.

Key Words : GYPSUM / ECEC / CARB /

GARM
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GILLMAN (G.P)

& centrifuge method for obtaining scil solution.

C.U.I.R.O Division of Soils D1V1g103d1 Report No. 16, 1975.
1-6 / 11 ref.

SurmAary:

Soil solution is extracted from moisi {PF 2.0) soil
by centrifuging in a 700ml centrifuge cub prepared to receivo
250gr of soil. A relative centrifugal force of 900gr is ap-
plied, the solﬁtion is ccllected at the boitom of the centri-
fuge cup.(The centrifuge ttbe is especiélly designed to ease .
this opelatxoa) The extract is then passed through & 0.2
miczrons filier paper. '
Regults: The change in'centrifuge speed and time apparently
does not affect the composition of the extract énd successive
increments of soil solution (5 to 8 ml) had the same electri-

cal conductiwvity.

The method is applied to i8 soils having different
clay composition (10 to 78%) to test the recovary of the
woisture at PTZ (12 to 407). Water recovary is depeandant

on clay percentage.

Centrifuge aqsemyly design.

-~ Effect of leb and speed of eentr1rugar on on the volume of
extracted solution.

~ Composition of successive incrementz of soil solution froo
500gr aliquots of two surface soils.

~ Results of applying the centrifuge method to 18 samples.

Centrifuge with 7C00ml cups.

SALI / COND /
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Key Words:

COPE: 2708-01 / c¢-51-57~c / 80
ORDR: (€692

EARDIE (L.A)

The gypsum anhydrite equilibrium at one atmospheric pressure.
The American Mineralogist 52, Jan.-Feb. 1967,
171-200 / 62 ref.

Summarys

~ An extensive study of the systen gypsum / calecium suliate
(anhydrite) /2H20 is presented. The temperature of equilibrium
is calculated as a function of the activity of H20. It lsads to
the values: 55° for a Hy0 = 0.960 .
39° for a H,0 = 0.845

23° for a H20 = 0,770

{the extrapolation for a H30 = 1.000 leads to 58° ¥ 2°C). The
activity, of, water in the system was varied by addition of Na:304
for +ow concentrations? It was found that static experimentc

were unsuitable and that agitation was necessary to promote :he
reactions leading to the equilibrium. The rate of reacticn is fol-
lowed”by X-Ray diffraction patterns and microscope examinatiou of
small aliquots of the suspension. Three mechanisms of dehydrata-
tion of gypsum to anhydrite are proposed.

The study relies on the supposition that the tramsition
point of gypsum~aubhydrite is independant of reactien products
(i.e the reaction products are supposed to be pure in pure liquid
water). Geological implications of this work cover a full chapter
(page 189 to 194). A survey of thermodynamics results available
to date is summarized in an appendix (and §580, for higher coucen—
trations) X,

- Activities of H20 aqueous sulfuric acid solutions.

- Activities of H70 in the system (from 6 to 359 days at different
temperatures (20 to 70°C). :

- Solubility relations of gypsum and anhydrite in the system
CaS04~Hp0 as function of P and T (compilation of previous
works) .

- Microphotograph.

- Thermodynamic values in appendix.

GYPS / SALI / X-RAY /
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Author
Title

HESSE (P.R)

Some studies on gypsum and gypsic soils. Appendix 6: Some factors
affecting solubility of gypsum.

Public : FAO/Euvhrate pilot irrigation project AGON/SF/SYR-522/ Nov. 1274.
Pages/ref: 72=79 / no ref.

Sumary

' Different factors affecting solubility of gypsum are
’ ’ reviewed and tested experimentally:

a) Effect of particle size: The mazimum golubility value of
2.6igx/l is obtained after.2 min. for particle less than
0.05m/m and 3.5 min. for particle betweea 0.5 and Im/m diam.
(0.1gr gypsum is 10ml water). The calculation of the solubility
product of gypsum wien it takes into account ion pair formatica,
leads to the value 2.44 x 10~5 (m/1)2.

b) he solubility of gypsum from rocks under standing water
leads to the same value after 500 hours of contact while if
gypsum particle are packet.in leaching colums (0.6x 6.0 cm),
the leachate water is saturated with gypsum without respect
to the particle size (from 0.05 m/m to 2 m/m) of gypsum.

An experiment in the field was made to evaluate the
effects of irvigation water om gypsic soilsz. Inecrease in bulk
density and quasi satuvation (2.40 gr/l) of irrigation water
in the top lScm of soil was demonstrated.

The effect of the cristalline form of gypsum in soil,
cf temperature, pH and salt is also investigated. Analytical
implication of all these experiments are detailed.

-~

Tables: : 1., Solubility of gypsum in water at 25°C as affected by
particle size. .
2. Solution of gypsum rock during 30 hours under standiang water.
3. Analysis of a gypsic soil before and after leaching for 5C0
hours. '
4, Gypsum content of water dripping from large fragments of dif-
ferent form of gypsum.

5. Effect of temperature on solubility of gypsum.

6. Solubility of gypsum in various salt solutions,

7. Effect of insoluble carbonzates in a soil on solubility of
gypsum.

8. Exiraction of gypsum from soil with water and with 0.5M NaCl,

9. Effect of so0il and gypsum particle aiume upon reproducibilit;-
of analytical results. ' :

10. Effiect of calcium carbonate removal on the determination of

gypsum.

Key Words: SALI / GYPS / o _ . ABES
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HESS (P.R) A
Some Studies on Gypsum and Gypsic Soils.

Appendix 8: A contribution.to the mﬂcnanlcel analysis of
gypsic soils.,

FTAC ACON/SF/SYR-522/Yov. 1974,
100-106 / Yo ref.

Summary:

The effect of gypswd in a soil sawple is investigated
as far as soil dispersion is concerned. It is shown that
even 17 of fine gypsum added may partially coaguliate clay
and give erronzous results.for clay even when no visible flo-
culation occurs. Complexation of Ca by LDTA, precipitation
by amonium oxalate or replacing Na-henametaphosphate by
sodium carbonate or WH4OH to disperse the soil did not solva
the probtlem. But coagulation due to gypsum may be impeded by
formation of a thin coating of barium sulfate, formed by
treating the sample with an alkaline barium chloride solution.

Method: To 10gr of. soil add 40ml Baflz, shake one
hour, centrizuge and wash until supernatant is free of barle
Add 15ml Na-hexametaphosphate 40g*/1, eliminate sand by wet
sieving collect silt plus clay in a sedimentation cylinder
and proceed as for classical pipet method.

Mechanical analysis of soil containiung increasing quantities
of gypsum, (a) Coerse gypsum, (b) Medium g7pewa, (c) Fine
gypsum, (c) silt-clay sized gypsum.

Mechanical aralysis of syrthOtlc gypsic soils (gypsum added
0 to 907).

Mechanical analysis of some naturally occurring gypsic soils
of the Wadi Al-Fayd (Syria).

Particle size distribution of two gypsic soils by the classi-
cal and the new procedures.

Barium chloride, Trlethanolam;ne, Sodium he&amntaphospbate,

Sodium carbonate, Potass1um chromate.

GYPS / GRAN / SALI /
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Key Words:
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HIRA (G.S) & SINGE (N.T)

Irrigation water requirement for dissolution of gypsum in
sodic soils.

Soil Science Society of America Journal 44-(5)-1980.
930-933 / 8 ref.

Surmmary: .
The dissolution of gypsum art1f;c1a11y added to a socic
soil as amendment depends on the gypsum fineness and on the ex-

changeable sodium percentage (ESP) of the soil. Exaeriments were

made on 7 soils of dry area (ESP supervior to 40%Z, PH 10 or mO““)

An increase in ESP of the soil was found to be related o an in-
crease in the solubility of added gypsum (dissolved gypsum =
0.186 ESP + 1.8 - r=0.98). On the other hand the compositicn
of the water used to dissolve the gypsum had only a small effect
on the speed of dissolution. The effect of nérticle size of
gypsum is investigated experimentally while assuming that the
rate of dissolution is proportionnal to the total instantane-:s
surface area of gypsum spheres. This was verlfled by experience
1 particles <0.! m/m mean diameter. As a conclusion, the ejual
reduction hypothesis may be used”po 2etimate the qguantity of ir-
rigation water necessary to dissolve the gypsum added to reclaim

sodic seoil.

- De scrlleon of sodic soils used in the experlment and analytlbal
properties of these soils.

- Effect of Exchangeablie Na, particle size and gypsum requirenient
on the solubility of gypsum {calculated as SO4 concentratica in
the effluent.

- Dissolution of gypsum for different sizes of particlés.

5

'
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TLAIWI (M)

Elimination and determination of gypsum in highly gypsifeious
soils.

Mast. Dg. Thesis, State University of Ghent 1277.

1-17 / 5 ref.

Summarzg

Casoé, 2H20 was eliminated from soils by treatment with
amonium~hydrogen~carbonate at 70°C during 50 min. prior to
particle size determination. The amount of NH4HC03 necessary

may be limited to 2 equivalents for 1 equivalent of gypsum.

In a second experiment, gypsum was transformed into

H uO by eqLﬂllbrating the soil with a strong cationic-

2

- regin (1 ). The amount of H, SO, produced is titrated by stan-—

4

dard NaOE. Other sources of calcium as well as Mg and monova-
lent cations contribute also to the production of sulfuric acid
and titration include them all, Catiom resin provide a way to
eliminate gypsum. In the proposed method 0.5gr of gypsum are
treated with 12gr of H_ resin- (during 30 minutes). All gypsun

passes into solutionm and is titrated by NaOH 0.2N.

/ 80

- Treatment of a soil containing 707 gypeum with NH, HCO, at 70°C.

47773
- Treatment o0f.0.5gr of pure gypsum with different cation
exchange resin.

1. Elimination of gypsum : Amcnium-hydrogen carbonate.

. . PR . - -+
2, Determination of gypsum: Acidic resin anberlite 1R-120 (4 ).

GYPS /
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KHAN (S.U) & WEBSTER (G.R)
Determination of gypsum in solonetzic soils by an X-Ray Tecknique.
Analyst 93, June 19%8,

400402 [ 7 ref.

Sumary:

" The paper presents a method for the quantitative detcir-
mination of gypsum in sslonetzié soils that contain sulfate,
and for which the classical method of exirasction by water is
not satisfactory. In the experiment, soils were spiked with

gypsum and KC1 (27%) was added as internal standand . The X-: -y

diffraction peaks of gypsum (11°.77°) and potassium chloridc

(28°.41°) were not surimpcsed on other peaks of salts or clay
mineral in soil samples. Standard samples where made and a
calibraition graph from 0 to 107 gypsum was drawn by plotting
concentration of gypsum against the ratio of counts per min.

for gypsum and KCl.

~ Diffraction pattern of ithe biack chermozem.
- Calibration graph for gypsum deterwmination in soil.

- Concentration of gypsum in four horizoms.
Four different powder preparations for each sample averaged

a recovery of 9i7 (W/W) of added pypsum at concentration levels
of 0.2 to 3.47. '

¥~Ray diffractometer with Cu source.

GYPS / X-RAY /
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KHCSLA (3.K) & ABROL (1.P)

Effect of gypsum fineness on the composition of saturation
extract of a salime sodic soil.

Soil Sciemce 113, 3, 1972.-

204=-206 [/ 2 ref.

Suamary:
The effect of gypsum finceness usged in amendment of sodic
soils was investigated as far as inactivation of free carbonates
and bicarbonates is concerned. The study was made on a sandy-
loam soil (saturation percentage 45,3% , gypsum requirement by
Schoonover's method 14.2 meq/100 gr, pH 10.3). Data on the com-
position of saturation extract at different levels and finenass

of added gypsum are presented and commented.

Regults: 1) It i3 shown that the reactivity of gypsum is
maximum at 0.25 mn fineness and for an added quantity 100 to 200%
cof the gypsum requirement (GR). 2) If only 257 of the GR is added,
the vhole gypsum is consumed in neutvalizing the soluble carbdnates;

it ig therefore recommended to use an excess of fine grade gypsum

-in reclamation of saline sodic s0iis high ia carbonates.

Tableg~Figures:

Key Words:

- S0il characteristics.
~ Anions and Cations in the saturation extract at difforent levels

of gypsum fineness and added quantities,

GYPS / SALI /
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Key Words:
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EITTRICK (J.M)
The separation Factor applied to some soil ion exchange equilibria.
Soil Science Society of Americe Journal 49-1976.

147-148 / 6 ref.

Summary:
The use of the separation factor o= CAcb/CBca (1)

were ¢ and C are concentrations in soil solution (ml~!) and

in soil (qu"l) respectively is investigated. For montmoril-
lonite data from others authsrs (cf table 1) agreed well

with equation (1). Data for 198 samples of arid zones calculated’
for Ma and Ca (¢ = concentrations in czturation extracts and C
values of exchangeable Na and {(Ca + Mg) respectively, exchangea-
ble Ca being calculated as CEC - exchangeable sodium - exchon-

geable potassium) resulted in equation (2).

log Cy, / C. = 0,7910g aNa/aCa-l.4l (4)

Ca
were a stands for activities in saturaiion extract. Author nctes
that there is some questions as to whether the ionic activities
in the saturation extract are in equilibrium with exchangeable
ions. The intercept ~ l.4! cannot be considered to be the loga~
rithm of the separation factor because tha siope of eq. (2) is

not: equal to 1.

~ Exchange data of Vanseloz (1232) and Eliason (1966) for

montmorillonite plotted aceording to eq. (1).

r= 0,98 between log 9 /a in saturation extract and log

Cy /C

Ca of exchangp sites (NH,0AC extraction) for 198 soils

4

of arld ZOTIES .
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KCQVALENKO (T.A)

ztermination of gypsum in soils.,
Poch. 5, 1972 (In: Soviet Soil Science 3-(373-376), 1972,
373-376 | 3 ref.

Summary s

Three methods of determining gfpsum are examined,
Hethod a): Gypsic sample is mixed at 1/500 ratio with a
solution saturated with calcium.carbonate. Gypsum in the
soil was calculated as the.increase in Ca content of lea-

ching solution.

Meﬁhodlgl: In a flask 0.2 to 0.5gr of soil is poured into
250ml freshly boiled water, and lefti to stand i2 hoers.

The solution is heated to 80°C and calciun determined. The
method~ does not apply to clay soils because of the fixa-

tica of Ca on the exchange complex.

A third rapid method is proposed. It involves
{Mg + Ca) carbonates determination by mzasurement of Co2
produced by reacticn with HCL-0.ZN: gvpsun is determined

by subsiraction of iotal calcium from carbonates.

-~ Recovery of gypsum from samples by the leaching method.

—- Comparative data of analyvsis perferrad by leaching with
tap water and by dissolution in 0.2N HCL.

HCL - Trilon B ~ Eriechrowme Black — Na(ll -~ Amouium chloride -

Amonia - Mathyl Red — Potassgium chronate,

. GYPS /
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Authors LAGERWERFF (J.V) - AKIN (G.W) & ¥OSES'(50W)
Title °~ : Detection and detarmination of gypsum in soils.
Public : Soil Sc. Soc. of Am. Proc. 1965.

Pages/ref: 535-540 / 6 ref.

§ummaqXL ’ .

Two methods were used for detection and derermination of
gypsum in soils. The first method is an electroconductimetric
technique: the electrical cenductivity of saturation extract
is measured before and afier the addition of an excess of
gypsum to the saturation extract. If the difference between
the second value and the first one is more than 2.2meS at
(25°C), no gypsum is present in the soil; if this wvalue is
less than 2.2omS, gypsum is present, and the saturation
extract containms it all without reaching the point of satu-
ration. In case where the two values are the same, the soil
contains a significant amount a gvpsum.

Second method is the conventional precipitation: to 5ml of
ecach saturation extract and dilution extraut, a mixture of
80% of acetone, 20% glacial acetic acid is added. The mix--~
ture is 0.05N with respect to Ca(Nos),4H 20. After centrifu-
ging and decnugjng for obtaining the pLec1p1tates add 10ml
of 807 acetone in water and shake until the precipitate is
dispersed. Titrate for Ca with EDTA using Eriochromz Black T
as indicator and calculate S§0,. After drying the precipitate
(110°C), dissolve it in water and determine the electrical
conductivity; read the corresponding gypsum concentration oz
calculate it using thza equation:

c= [6.8:+ (4.15 vEC/ (1-o.oszs~,/ﬁc.] .
where EC = Electrical Conductivity in m3cm

Tables ¢ = Some characteristics of 13 gypsiferous soils and their aqueous
extracts,

- Récovery by 4 merhods of known amounts of gypsun added to soils,

- Native gypsum in soils determined by 4 methods.
Figures : Electrical Conductivity of CaSOA . Mg'SO4 and Na2504 sclutions.
Chemicals: Acetone.
Key Words: GYPS / SALI / CcowD / - !
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LONGENECKER (D.E) & LYERLY (P.J)

Making soil pastes for salinity anal&sia: A reproducible
capillary procedure.

801l Science 4, 97, 1964,

268~275 / 10 ref.

Summary:

The paper describes.a capillary method of wetting
soils which is meant to eliminate the variability duve to

personnal estimation of saturation point.

Method: 200gr soil samples.are placed in a paper cup cn a
sandbath holding distilled .water duriung 18 hours. Different
vairiables are studied: water level depth, comparison with

direct wizing on a silt loam and a clay loam.

In a separate experiment the effect of exchengeable
sodium on watting is investigated. Additioanal wetting is
agcessary when ESP is greater than 807. The fineness of
grinding has a noticeable effect on moisture uptake by

samples. Standardization of sieving is therefore necessary.

~ Cowparison of saturation paste and saturatfion extract data
by five different laboratories.

- Dtawing showing construction of cepillary saturation tabla.

~ Amounts of distilled water absorbed By five sieved, blended
subsamples of four soils on capillary saturation table.

-~ Compavison of saturation exztraci data fxom capillary satuva-
tion table and hand-mixed pastes, using equal amounts of

© water. .

~ Effect of distillation water absorbzd by two soils at dif-
ferent ESP,. :

~ Effect of particie-size fraction and fineness of crushing
on amounts of watar absorbed.* '

- Comparison on hand-mixed.and saturation-table data by five
laboratories.
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LOVEDAY (J)

Methods of analysis of irvrigated scils. Chap: 16: Gypsum
Determination.

CSIRO Tech., Comm., No. 54=-1974.

135-137 / 7 ref.

Summary:

The method relies on separdte determination of Ca and
SO4 iq saturation extract and SO4 in a more dilute extract.
It is based on the fact that a solution saturated with gypsum
as a conductivity of about 2.3m8/cm at 25°C, and a concentra-
tions of 30 to 32meq/l of Ca and SO(L respectively, (corres-

ponding to a sclubility of.2.61 gr/l for gypsum).
' 1f Ec of saturation extract is smaller than 2.3mS/cm
gypsun is given either by Ca or by SO4 concentration {(which-

ever is the lowest value)..If Ec is greater than 2.3uS/cm a

. more dilute extract is made until ail the gypsum passes into

golution and calculation is made from SOA concentration to
eliminate errors due to dissoluitlion of caicium salts other

than gypsum.

Conductivity Bridge.

Those necessary for the determination of Ca and SOA.

GYPS / SALI /
LOVE
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Authors : WHARTIN (J.F) - RICHARDS (8.J) & PRATT (PoF)

Title H Relatlonahlp of exchangeabia Na percentage at différent soil pl
levels to hydraulic coanductivity.

Public So0il Science Society of America Proceadings 28~-(3)~19¢64,

Pages/ref: 620622 / 5 ref.

Summary

Studies were made for six soile to find the relation e~
tween exchangeable Na percentage at differents goil pH level .,
and the hydraulic ccaductivity. The ranges of phk were betweea

4,0 to 8.0 .

The soils were le E ed by 3 liters of 0.IN HCl until
tiwc leachats ha a Va]ue of pH=2 then dionized water was used
to wash out the soil to a Cl free state. After drying, the scils

were exivacted with neutral 1.0¥ ammonium-acetate, mixed w1th
calculated amounts of CﬂCOo and Nali€0,. After 2 months the soils
were analyzed to calculate” EC value.

The obhservations show that for the same smount of Na, a
greater decrease in hydraulic conductivity is observed in acid
soil than in neutral or alkalise ones, The bghavior of the ¢ f-
ferent soils was studied by correlating hydraulic-conductivizy
with exchangeable sodium percentage related to CEC at pH7, then
to-fRC at pH of the soil, then to the swm of exthiangeabie co :ions.
The correlation was the best when the hydraulic conductivity was
related to exchangeable Na percentage calculated on the CEC ot
the soil pH. s :

The hydraulic conductivity was measured in soil compeuted
in 5% 5 @iam, x height)  cms cyiicvders.,

i

Tables : Influence of exchangeable Na percentage at different levels
of acidity cn hydraulic conductivity and other properties of
a clay lcam.

‘Corralation ccefficient between hydraulic conductivity an’
xchangeable Na ewpressed as percent of CEC at pH7, CEC at the
pH of the soil, and as pevcent of the NHAOAC — extraotable Ca,
Mg, K and Na. .

.

4

Relation of exehangeable Na at d ffereﬁP pH levels to hydraulic
conductivity. R

Key Words: SODIUM / ECEC / , : MAR
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Key Words:

'MATAR (A) & DOULEIMY (T)

CODE: 2713-01 / c-47~54~c / 80
ORDR : 0269 '

Note on a proposed mathod for the mechanical analysis of
gypsiferous soils.
ACSAD Publication.

9 pages/2 ref.

Summary:

The stability of g&psic soils éuspénsion is imporved
by treating the soil with barium chloride; The barium sul-
fate coating arouna gypsum particles avoid to a certain
erxtend their dissolutien. Excess barium is rémoved by quick
washing with ethanol. Drying the soil aftbr leaching with
ethanol was found bhelpful in ameliorating the stability of
the suspension. Sampling the soil suspenszion feor particle
size determination is then made as usual by pipet or by

hydrometer method.

Effect of proposed treatment on soil suspemsion stability.

GYPS / GRAE / PHYS /

- MATL
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‘CODE: 2813~09 / c=47-56-c / 80
ORDR: 0121

Author

: MICHH (W.M)
Title ¢ A mew suction plate apparatus for extraction of soil esolution
in conductivity determination.
Public s  Soil Secience 2, 95, 1953,

il 8
Pagee/ref: 142-143 / 2 tef.

An simple appraratus designed to extract soil solution
ie presented. It reduces the time required for extraction
soil solution and simplifies the washing of equipment. The
apparatus consists of a flat suction plate made from perfo--
rated steel cealed on-the top of a conventional fumel. This
devices is used in place of a Buchner fuanel; it is placed
on a 500 ml erlenmever vacuumfflask. Saturation extract is

collected in a small plastic vial.

Figures : - Diagram of simple suction plate appatcates.

- Suction plate apparatus connected o wacuum rack and pipeb-~

cell conductivity bridge.

. Rey Words: SALI / COND / : _ '
' NICA
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CODE: 3413-15 /[ c~47-33-59
ORDR: 0376

MOLODSTOV (V.A) & IGHATOVA (V.P)

Determination of the composition of adsorbed bases in Saline
Soils.

Soviet Soil Secience 3, 1976.

364=367 / 3 ref.

Summary:

It is proposed to determine exchangeable cations of
zaline soils, especially those with sulfate and chloride
alinization after dissolving the salts in water (20 to 407
water/soil ratio) and washing them ocut by 70% ethanol; up
to 107 by weight of solubla salts in soil may be eliminated.
Data are presented cn 15 samples with C.6 to 37 water soluble
salts, O to 307 gypsum and.5 to 127 carbenates.,

Mathod:

—— Wet 5 gr of soil to field capacity, leave overnight,
Add 10-15 wl 707 ethanol; mix, centrifuge. Repeat until no
sulfate is detected in washings. Add 25 ml of 0.1N NH401

in 70% alcohol, mix, allow to stand 1 hour, centrifugs.
Repeat three times, collect supernatant in a porcelain dish,
evgporete, dissolve in water. Determine Ca, Mg, K and Na,

e jade

[

a
&

The method is teested on 2 chloridic-sulfatic solon-
chack and a sierozem with sulfate salinization. In none of
the soil samples soluble calcium was Fimdd™ in the 703
alcchol extracts. Sulfate of =zodium and magresium wers not
removed by washiug out with alcotel gloms.” o

~ Composition of adsorbed beses in meq/100gr after removal
of soluble salts with water alone, with alcohol alone ac~
cording to the proposed method.

- Coutent of ions in 70% alecohol solutions and composition
of exchangeable cations as a fumction of the degree of wat—
ting before analysis {(for 207 and 407 water/soil ratio).

~ Sodium content in various extracts and soil solutions.

- Content of ions in extracts and soil solution (1/5 water
extractss 707 aicohol extract after wetting; soil solution).

Ethanol, Amonium chlozide,

ECEC / SALI / SODIUM /

/ 80
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CODE: 101302 / c-47=58=c / 80
ORDR: 0638

MUBARAK (4) & OLSEN (R.A)

An improved technlque for measuring.soil pH.

Soil Science Svciety of America Journal 40-(£)-1976.
880-882 / 17 ref.

Summary: .

Methcd: The soil solution is removed by addiag carbon
tetrachloride to the sgoil and centrifuging at 48.300g two
hours in an air~hight tube: the combinatiocn electrode of a
pH meter is then inserted directly in the tube. The system
is claimed to eliminate the errors occuring in pH neasuremen’
in sitﬁ (iunction er¥or due to poor electrode — soil contact?
and 1n lahoLatory (errors in extraction, contamination, effe-:
o£ ambiant CO?_”.)o The experiment is made on CaCCy, Hy0, COy
artificial systems. The C0, content of the tube being adjusted
by bubbling different Air- CO2 mixtures. The CaC63~H20 systems .
vas treated by CCL, as described above end the oH of the super-

natant mea e red, Agreement of exp-pH and theor-pH (calculated

. ass 6.03-0.67 lcg pCOz) was less than 0,04 pH units. A: pH

levels of 6 to 7.70 it is shown an increase of as much is 0.37H
wnit-can be produced by he loss of €0, from the sample to ti.:
armosphere. Two supplenientary experiments gave for the juncticn |
pofential error a value of -0,5pH unit and for dilutiom effect

error a similar wvalue.

- Da2tails of the closed ceutrifuge tube. )
~ Variation of the pH of a clay and a sandy~loam with percent
moisture (25 to 300%).

- Comparison of theoritical and experimsntal pll values.
Changes in pH of soil solution induced by loss of ©0,.
Deviations in pH of soil caused by juncrtion error.

H-meter 3 Centrifuge ; Sezlad cantrifuge tubes.
O 14 (+]
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MUBA



»

CODE: 271401 /] c-47<54~n~ [ 80
ORDR: 0205

‘Author @ MARAYAMA (F.S)

Title ¢ Calcium COLPIQ?IH? and the enhanced solubility of gypsum in
concentvated salt solutions,

Public ¢ Soil Sci. Soc. of Am. Proe. 35, 1971,

Pages/ref: 831~883 / 14 ref.

Surmazys

o 3 e . .

The amcunt of CaSO!, 2h O dissolved in NaCl, haNOB,
NaCLOa, NaDAC solutions of dxfie rent concenirations (0,025

to IM) was measured afier .equilibration of these salts with
gypsun duxing seven days. Tne dissociatpion comstant of CaCl',

-
Ca%0,, , CaOAC was calculated uvsing-the Davies form of the
3

Debye~Huckel relazion for computing ac tivity coefficients.
Thase values are nsad to predict solubility of gypsu

mixtures of Ma salts and calculated values are compared with

experizental ones. The solubility of 03“04 ZHZO increasas
with increasing electvolyte concentration in a sclution with
comron ions up to M. For the same couceantration, the solu-—

bility increased in the order NdCLO hauL, Naﬂo NaCag sup-

39
porting the existence of CrOAC ard uchoi in soiutions.

Tables : - *o]ubllLtj of gypsum in NaliQ o NdNOﬂ, HeCl and MaOAC
soluticns and predicted solubilivy in NaCLO solutione.
~.Appareht dissociation constants for CaCl® s CaNO3, CaOAC+
ai 25°C.
- Comparison of experimenial and computed gypsum solubility
in two-agsit mixtures {(ditto in thres anﬁ four salt mixtures).
~ Disecolved constituents in a gypsum, MNa-salt mixeure (NdCLO4=

-Nall = NaI‘IO3 = NaldAC = G.125M).

Rey Words: GCYPS / SALI /

u 1’{A



© Auihor

Title .
Public :

Pages/ref :

Tablies :

Key Words

CODE: 2714~01 [ c=~47=-57-c [ 80

ORDR: 0270

NARATAMA (T.9)
Problems associateﬁ with the determination and application
of the golubility product constaut.
Soil Sci. Soe. Amer. Proc. 35, 1971,
442445 [ no ref.

Summary: -

The difficulties of determining the solubility
products (sp) of some species frequently euncountered in
acils of arid regions (calcite, gypsum dra dicaleium phos-
phate) are discussed. For gypsum, the main difficulty arises
from the presence of Cduo in solutions. Calctdations of so

gives different results whether Ca504° is considered or not.

TFor CaCCS, the difficulty comes from the estimation
of COZ_ which gives different regults titrinotrically and
with glass electrode (p¥ titration). Furthermore, the esti-
naiion of reliable activity coeficient for indiwviduzl icnic
gpecies depends on rthe adequate estimaticn of dissociation

constants of complex species.

~ Effect of the chojce of the dissocialion constant of

GaSOA° upon the computed solubility product constant.

— Effect of different Ma salts and their concentrations on iae

21,0

solubility of CsaB0 59

4°
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71

OKDR:

NELSOW (R.E) , KLAMETH (L.C) & NETILETON (W.D)
Determining soil gypsum content and expressing properties
of gypsifercus soils. .

Soii Science Society of Aua. J. 42, 4, 1978,

659661 [/ 2 ref.

Surnarys
An indirect method of gypeum estimation is presented
and the way of expressing xesuits of soil amalysis of gypsi-

ferous soils is detailed.

sypsum estimation is based on measurement of cristal-
water content of two sub-samples, one being placzd in a
silica~gel dessicator, the other one being dried at 105°C.
The method (y) is compared with evaluation of gypsum from
°”& concentration (x) and correlation was y=1.038x + 0.17,
= (0,299 for 20 samples. The thenrical cristal~water cen~

tent of pure gypsum, i.e 20.91% was repizced in Lalrul ations

1

by the experimental value 19.427.

Gypsum content calculated from sulfate concentration as

related to gypsum covtent f£rom loss of its crystal-water.

GYPS / PRECS /

NELS



CODE: 2714-09 [/ ¢~48~S5&~c [ 80
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¥

Authors : NIRKCLAYEV (A.V) - NIKOL'SRAYA (R.M) & SHCHERBAKOV (Y.D)

. Title ¢ Dioxare method of determining mwoisture content in gypsum

1

.bearing and ssline soils.
Public : Soviet Soil Science 1964,
Pages/ref: 311-313 / 2 ref.
~

Suamary:

The electrical capacity of dioxane O(CH2)4O is pro-
portional to its water content. Soil is mixed with dioxzane
in a cell and resulting capacity of dioxane solution is
measured in a bridge. The cell is calibrated with dioxane

water mixture and direct HZOZ readings may be obtained.

The paper describes.the manvfacturing of the cell

and the diagram of the capacity bridge.

Tables : Comparison of detarminations of the ‘moisture content of
various soils by the dioxane extrect and oven drying me-

thods (two tables).

Rey Words: GYPS / PHYS /
YHAIRO
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CODZ: 2415-18 / 41-48~34-58

ORDR: 0231

xxx /ORSTOM

Dosage du soufre soluble du sol.
Dozage du sgoufre total.

RONEO, ORSTOM.

6 pagas,

te par complexo-

O-r.

Le soufre est dosé & 1'&tat de sul;

métrie d'une quantité connue de Plomb II ¢ j outé en eznés.

.

L'interférence des ions bivalents réagissancs avec EDTA est

caleulée par une tisration & blauc.
Ls mige en solution du sulfate se fait & l'acide
nitrique 5%Z. On ajoute un excés de nitratz de Plomb IIX
O dose & pH 10.0 avec EDTA N/50 au noir

3

milieu &thanol.
chreme. La précipitation de 1'hydroxyde de Plomb esi

P -

2]
Bvit8e a4 1'aide du tartrate de sodium.

Sosifre Total:

. -

Deux méthodes de min€ralisation son

- -

par fusion oxydaute et par minérailisation 3 1'acide nitrique.

La titration se fait comme pour le soufve soluble,

~

sciema de dosage.

Creuset nickel

ETCH, N03H, EDTA (Na,), Noir d'&riochronme, NaCl,‘NH4ﬁl,
Tartrate de Sodium, Bioxyde de Sodium, Nitrate de FPb II,

H202 .

i

=

[
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CODE: 3415-19 / 43~47-57-59 /
ORDR: 0378

CSTER (J.D) & SHAINBERS (I)

Exchangeable Caticn Hydrolysis and Soil Weathering as Affected
by Exchangeable Sodium. ;

Soil Science Society of America Journal 43-(1)-1979,

70-75 |/ 14 ref. -

Summary:
Prdiiigaiepiodud SN .

Exchangeable and cristalline cations are released from
snil miverals as a result of hydrolysis and weathering. Rates
of hydrolysis and the resultant changes in the cation exchange
composition of three lime free arid =zones socils as affected
by different vaiues of exc naﬂgeable Na are studied.

Methods:
Time was removed by IN NaCl/HCL at constant pH4 to 5;
{contact time 24 to 72 hours). Then soils were equilibrated
with solutiens having a S.A.R. of 5.20 and “"infinige" {prepa-
red from chloride of Na, Mg, Ca). PH aad Eieetrie=Conductivity
wers measured during the equilibration period (7 to 14 days).
The initial CEC was measured by Na—NHQOAC method and EC by
i1, 0AC pH7.

Pe sulis suliss
" %he conductance of aqueous suepensions when plotted

&
o

versus the square root of time, exhibited two linear segments.
Authors coneclude that the release of Ca, Mg, K from silicate
minerals is more vapid than the hyd]OquLS of e xchangeah1e Ka
aud Ca for the three soils considered. The removal of CalQ,
was suspected to produce intermediate pruo ucis controlllng
release of Ca, Mg, ¥. The rate of eunchange eb]e Ca hydrolys

and release from silicate materials was sufficient to satu""Le
the solution with réspect to lime for Lhe calcic haploxeralf
soil.

~ General properties of soils (CEC - CaCOS— Clay - Silt-clay K
minerals).

~ EC composition before and after the trveatments, Lo

- Relation between specific conductance aud time for agueous
suspensions of three soils,

- Total imitial and final EC aad changes in exchange jon compo-

AA Spectrophotometer (for Ca, Mg, Na & K). Chloride Titr
Potentiometric titrator. (For carbonates and bicavborates).
Centrifuge.

' ECEC / SALI / SCDIUM / LARIL /
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CODE: 2716~09 / c~47-54=35 / 80
OKDR: 0623

PTACE (R)

Analyse tbermique différentielle et thermogravimitrie simultandes
du gypse et de ses produits de déshydratation.

Buil. Suisse de Minéralogie & PEtrographie 41-(2)~1961.
303~310 / 1 ref.

Régumés

Ua appareillage d'analyse thermique diff@renticlle (ATD}

et de thermogravimétrique simultanfe est présentée en datail,
11 permet d'obtenir simulti: anément sur tm méne diagramme quatre

]

courbes a'ATD d'échantillon différents, une ccurbe thermopon-
dérale aussi que la temp@rature de référence tous les 100°C.
Résultats:

en ATD on obtient un premier pic endothermiqué concernant lz

transformation: dihydrate ~ semikydrate) et un second pic vers

—

70°C(transformation semihydrate - anhydride III). la meilleure

’-J .

vitesse de chauffe &tant 5 deg/min.

La courbe thermopondérale dans lfair montre unc d&com-

position continue de 120 & 1€0°C. les semi-hydrates alpha et

>

betha sont recounaissables 3 la position différente du pefit
pic exothermique de trausition cristallographique, le premier

& 23°C, le deuxiSme 3 380°C. Le mesure du rapport des surfaces
des pics exothermlaues denne un moyen de mesurer les proporions

relatives en forme alpha et betha.

- Courbeg ATD temperature / temps pour du gypse pur, et du gypse
naturael conteaant de la doleomie,

- Courbes thermopondérale du gypse chauffés a 1°a2ir du semi~
hydrate alpha, et du semi-hydrate betha.

- Thermobalance - appareil ATD.

GYPS / THERMO /

.
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CODE: 341615 [/ c=b7~34-¢G [ &0
ORIN: (332

Authors : POLEMIO (N} & BHCADES (J.D)

Title ¢ Determining Caticns Exchange Capacity: A new procedure for

calcareous and gypsiferous soils
Public : Soil Sciemce Society of America Jovrnal 41, 3, 1977.
Pages/ref: 523-528 [/ 23ref.

Summzry:

Two steps method for CEC are presented:

- Pirst step: 4-5 gr of soil is treated by successive equili-
brations with 33ml increments of 0.4N NaOAu -~ 0.1W Nall solu~
tion (at pH 8.2 in 60% ethanol) to obtain saturation of cation
exchange sites. '

- The second step is the satuvation with three 33ml incre-
wents of 1N MgNOg (pH 7). Chloride is used as index cation no
that the golub1e sodiun may be counied for. lower CEC walue

were obtained with the developed method as compared wiuh '

amonium acetate mathod (Bower).

As there ig no absolute reference nethod for CEC, the values
were correlated with saturation percentage and sir~dry water
centent, The method is proposed for calcareous and gyrsifcrous
goils, though it necezsitates a preliminary washing out of
golubie chiorides.

Tables  :~ Properties of soils and CEC as determined by the Bower & Al
{1952) and the newly developed method.

- Relation between CEC and air-dvy water content of soils.

son of CEC of soils as determined ny the new and : .

Material : AA Spectrophotcmeter, Centiifuge.

Chemicals: Ethanol, NaOAC, NaCl, MgNGC

3°
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COLE:s 2716~15 / c=aT7=57=c~c [/ 8

POUGET (M)
Contribution A 1'étude des crofies et encrolitements gypseux

de nappe dars le sud,

‘Cah. ORSTOM, S&vie P&dol., Vol.VI, No.3-4, 1968,

309-365 / 51 ref.

Régund s

ILes lois de dissolution et, de dépdt du gypse sont passées
en revue dans une premidre partie. Quelques profils sont emsuite

décrits et les facteurs de formation des horizons de surfacc font
1'objet de la deunidme partie. Le processus de pricipitatic~ du

gypse di & la diminution du rapport chlorures [ sulfates

rt

e
miné en détail. Un cycle saisonnier des conditioms de depdt es
déecrit, Il est proposé de réserver un sous-groupe spécial aux

formations gypseuse de nappe dans le groupe des sols salés de la
s

[¢]

iasse des sols halomorphes, (classification frangaise).

- Influence de la tempZrature sur la solubilitéd du gypse.

~ Variation Xpe en fonction de tenp@rature et concentration cn
NaCl,

~ Variation de golubilité (gr/1) en fonction de la teneur ea
MgCl, . |

- Relation entre (Na~Mg) 2t Ec pour une nappe d'oasis.

~ Diagranme 'des concenirations pour cing nappes phréatiques et
compositicn chimique. .

-

- Nombreuszes données de composition chimique de profils.

oo

- Nombreuses figures- ¢t description de profils.

GYPS / SALI /
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CODE: 28185 [ c~47-54-c /

ORDZ:.0290

REEVE (R.C) & DOERING (E.J)
Szapling the soil solution for salinity appraisal.
Soil Scienece 99, 5, 1955,

339-344 J 11 ref. :

Swmmary: 3

The paper desctibes procedures vsed in the field and
in the laboratory to extract soil solution from undisturbed
soils. Ceramic cups linked to vacuum tanks are used in tne
field. Data for scil solution collected during reclamation
of a sodic soil are presented and compared to saturation
extracts. Results obtained from laboratory colurins leached
with saline waters are shown. The methods presented relates
better to the soil water that is held at soil suction lower -
than 500 willibars.

Figures, Tables:

Material

Key Word

- Drawing of apparatus for sampling the soil solutioa.

.= Equipment and material for sampling the soil solution.

- Total concertration and (Ca + Mg) concentration of the soil
gsoluiion as sampled in the field during reclamation of saline
goil by leaching with successive dilutipn of high-salt waiar.

- Flectrical conductivity of the coil soluiicn extracted by
suction from laboratory soil columnz growing birdsfood tre-—
foil (leaching wacer has a EC equal to 4.9 mS).

- Salt concentration of the extracted soil solution as compared
to that caleulated from saturation extract determinations on
s0il samples. .

80

1. In the field: Vacuum tank, neoprene tubing, ceramic porous cups,

sampling bottles,

2, In the lab. : Lzaching columns.

SALL
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CODE: 281808 / c~48~c~c / 80
"ORDR: 0555

Euthor : RHOADES (J.D)
Title-... .& Quality of Water for Irrigaticn
Public 3 7'Soil Science 113, 4, 1972.

Pages/ref: 277-284 [/ 46 ref. - .

Summary:

Salinity and sodicity as two major =2witeria for evaluating
the quality of waters used for irrigation are dicenesgad. Salinity
evaluation must include: a) crop tolerance, b) amount of leaching,
¢) residual salt accumulation; For instance, factor a) is highly
dependant on crop characteristics,on crop management, on salinity
distribution through the soil profile and on soil physical proper=~
ties. Secondly, considerations is assessing sodicity of waters are
important because of the change in exchangeable scdium that may
result in soil submitted to irrigation. The sodium adsorption ratic
{(SAR = 1.414 Na/ (Ca+Mg)1/2) may be used as a measure of sodicity
of irrigation water providing it is relatable to the resulting SAR
of the soil under irrigation. The difficulty of quantifying such
relation is demonstrated. ) .

The conclusion is that it 1s prasently impossible tc set
precise standards cf gereral applicability fecr assessing quality
of water for irrigaticn. Some fields or research where the soiu-
tion could be found are discussed: [I)' Studies on composition and
matrig potential or soil water with respect te time and space.

2) Relation tetween irrigation wéter composition and resulting soil

water composition.

Figures : - Variation of electrical conductivity and precision of so0il water
in the roct-zone of an Alfalfa crop during five months.

~- Relation between Alfalfa yield and time-integrated osmotic water
potential in the middle of the root-zcne.

Key Words: SALI / WATER /
RHOA
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RICHARDS (I..A) , BCWER {C.A) & FIREMAN (1}
Tesis for selinity and sodivm status of soil and of irwvigation

water,

USDA Circular No. 982~1956.

1-19

Sumnary:

The circular describes inito details the eguipment
required for making saturated u011 paste and saturation ex-—

“tracts. Diagrams ave giver for interpreting salinity and

soluble calcium requirements cf saline soils. Test for
gypsum is detailed and quality of irrigation water discussed
as far as scdium hazard is concersed.

Field equipment for salinity and sofifam test is des-
cribed, it rvelies on EDTA titration of {Ca + Mg), in satura-
tion extract: Na is estiimated as the sum of cations (as rela-
ted to Ec) minus (Ca + Mg). Sodium status of soils, as ezpres-
sed by Exchangeable Sodium Percentage (ESP), is given by the

- foermula relating EEP and SAR (Sodium Adszorption Raiio of

saturation extract or 1.414 Na / (Ca +Mg) ).

~ Interpretation of the EC msasurerment.

- Diagram for distinguishing 4 sal
gstatus classgas for soil. Suggres:
amendments as related to the aniuble cal
G3pbum countent of soil as related to the
tivity of a test solution (acetone precip
solution in water). Diagram for condactiv
sodiua hazard classes of irrigation water.

ectrical conduc—
ation and redis-
ty classes and

l"r‘i—"

]

£
civm reguirement.
e

i

i

(For field test ¢ Sodium diethylditchiocarbamate, NaHCO
We,C0,, Na,Mg EDTA, EDTA, CaCl,, Gypsum, HCL.
(For Ca requirement and gypsum kit): EDTA, Gypsum, Acetone.
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RIZU (M)

Sodium adsorption ratio et estimation du pouvolr alcalinisant
des ecauvx, :

Cah, ORSTOM, 5&rie P&dol., Vol. XVIII No.2, 1980-16881.
123-128 / 17 ref.

Régupmé:

La relation classique entre le SAR des eaux et le EZU7
des sols ne tient pas compte de la diffdrenciation du pouvcir
alcalinisant des ezux selon 1'anion dominant. Si le SAR est
calculé & partir des activités des icmns en solution (3ARg) ,
on peut le velier & une quantité anpelée exchangeahble fraction
ratic ow EFR = Na/CEC (1-Na/CEC) 172 (unitds: meq/100gr). Les
coud tions expérimentales en 1abdlat0LT€S simuliant une iryiga-
tion réeile, sont décrites telles qu'elles sont appliqudes &

+

un sol de Polder du lac Tchad. La relation EFR = B{SAR) est

rt‘

e pour diffdrents syctémes

LY

a, Un systame & bicarbonate dominant: -
EFR = 0.0113 SAR + 0.0052 {r = 0.992)
b. Un systéme i sulfate dominant:
= (.0058 SAR, + 0.0052 ( r=0.988 )

La relation th2orique lindzire est pour ces systémes:

= 0.01 SAR,; Cette derni&wve relation linBaire ne peut Gtre

Pe

utilisée que dans un domaine ol la ccmposition ionique varie -

cu et od la composition de la garniture absorbge est

)

.

&loignde des plles homoioniques.

- Composition du scl et des eaux utilisées dans 1°exp@rience.

- Equilibres d'échanpe représentds pav SAR, SAR,, EFR, ESP et
suivant les valeurs 50,/HCO4.

- Etude de la relation entre EFR du sol ei SAR de la scolution
d'équilibre :

SALI / Na~LABIL / Mg~Ca LABIL /

[y
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CODE: 2818-8 [/ 43-47-84-c [ 20

ORLR: 05682

RHOADES (J.D) & VAN SCHILFGAARDE (J)

An electrical conductivity probe for determining soil saiinity.
Soil Science Society of American Journal 40-5-1576.

647-651 / .7 ref. ‘

SummaIV'

—omairirn,

A s,ngle soil sallnlty probe in which four electrodes
are mounted as annular rings is used for determining soil
salinity. Construction details and parts for the probe are
illustrated. The electriesl conduct*v*ty is measured with the

galinity probe by inserting it into the scil. The value of the
conductivity (EC;) ig measured when the soil had drained to
about field capacity, and ccmpared with the value cof the con-
duct1v1ty of the soil sample (ECgd tsking from the same posi-
tion (50cm) and measured in the laboratory on a saturation
extract. The probe is said to be particularly adapted to mea-
surement within small localized soil regionms.

The correlation between EC; and EC, as given by the equation:
BECe = mECy + b gave values of m. from 4,2 to 10,6 for six 'dif-
férents soils. : :

- Principle of the probe and construction diagram. »

- Distribution fof ECyx under tvickle-irzigated citus tree with
radial distance from the trunk and depth below the groumd
surface.

- Comparison of saturation extract electrical conductivity EG,
and soil electrical conductivity EC,; as measured with the
salinity probe for six scile with corresponding saturation
and field-water contents.

- Comparison of soil interval electrical conductivity (ECy) as
determined with the salinity probe as estimated from Eq(1).

Soil Salinity Probe.

SALI / COMP / ELEC /



CODE: 2719-01 / 41-47-52-58 / €0
" ORDR: 0273

Authors
Title

SAYEGH (A.H), KHAN (N.A), KHAN (P),& RYAN (1)

Factor affecting gypsum and cation exchange capacity determinaticn
in gypsiferous soiis.

Public : Soil Science 125, 5, 1978.

Pages/ref: 295-300 / 15 ref. ’

Swmnarys.

The effect of goil fineness, and soil/water ratio on gypsum
and soluble salts determinations was investigated in a first part
of the paper. In a second part, pretreatment of soil sample prict
to determination of cation exchenge capacity by sodium acetate /
amonium acetate method iz shown and a proecedure for CEC determina~
tion in soils containing gypsum is proposed.

Results: Dissolution of gypsum increased with soil fineness from 5%
to 12% at 1/500 soil/water ratio and for particle size 2 m/m down
to 590 microns. At fixed soil water ratio (1./100) solubility increa-
sed from 4% to 7% wiih soil fineness.

Tor cation exchange capacity satisfactory results were ob-
. tained only when gypsum was remcved or complexed. PFrior to CEC
(100 microns) was pretreated by shaking with a solution cf sodium
" oxalate during two days, an acceptable value of CEC was found by
the conventional sodium acetate, isopropanol / amonium acetate methed.

Tables : = Distvribution of total gypsum in soil profiles.
- Effect of soil/water ratio and particle size on total gypsun
and soluble (Ca + .Mg). :
- CEC values as determined by various preonedures with and without
pretreatment (1 day of shaking).
- CEC as affected by variable time of pretreatment with differcut
reagents (1 to 6 days treatment).

Material : Centrifuge , Shaker.
Chemicals: = (For the recommended meihcd only):

Amonium acetate, Sodium omalate, Izopropanocl, Sodiwm acetate,

Acetone, ETPA (or EDTA).

-

Key Words: ECEC / GYPS /"
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CODE: 1519-03 / c=47=57-60 /

ORDR? (122

SCHULZ (R.K) - OVERSTREET (R) & BARSHAD ()

8ome unusual ionic exchange properiies of sodium in certain
salt affected soils.

Soil Science 99-3-1964.

161~165 / 7 ref.

Summary:

For some soils containing zeolirthic minerals, the:
authors propose to consider as acceptable eichangeable
gsodium the sodiva removed from the soil by exchange ca’t
ion. In their experiment, a.soil sample was egquilibrated
with Na22 and. then labsled-samples were extracted by CaClz,
NaCl,, NaCl, KCl, NHAOAC and HCL solutions. Na22 remaining
fixed on exchange sites of goils was minimum after NaCl
extraction (0.3 meq/100 gr for an initial value of Z20.5
meq/i00 gr), and marimum after CaClz extraction. This un-
usual behavior led to an m-ray diffraction study of clay
macerial which revealed apaxrt from 357 illite, 157 montno-
rillonite, some 35% of analcime, or NaAl (Si03§.520o This
zeolithic mineral may be responsible of tha fixation of
sodium in such a way that it may be removed more easily

by K~ or Ni,” than by Ca .

4

~ Exchangeable Na content of soil detemmination by isotopic
diiution experiments,

- Effect of various extractants on NaZ2 labeled soil,
~ Diagnostic x~ray spacings for the identification of analcime.
Radioisotopé counter.

NiI,OAc - CaCi, - KCl - Na22,

SODIUM ECHAN / X-RAY / RADIO /[ SALI /
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CODE: 2319-05 / c~47-54~c | 80
ORDR: (293

SERVANT (J) & SERVAT (F)
Introduction & 1'étude des sols salés littoraux du Languedoc~
Rousillon.

Mnales Agronomiques 17-(1)-1986.

53-73

Re S

Les auteurs ét udlent la salinisation des sols per la
nappe phréatique dans le midi-méditerranéen de la France.
Le choix des mfthodes analytiques adapiZes & ces sols cons—
titue ume grande partie du travail présenté. La variation
de la conductivité éléctrique et des solutions de sol sont
&tudides en fonction du report eau/sol (de 1 & 10). Pour
des sols t¢¥3s salés, il est montré que les extraits 3 grande
dilution domnent des résultats trop élevés. Les bilans an-
ioniques fournissent la relation S (anions) = 9.9 CE+0.Z,
alors que pcur la somme de cations on a vne moins bonne cor-
relation. Trois méthodes de mesure du sodium &changeable
sont passées en revve: (i) Bower 1952, (2) Backbock 1960,
{3) Calcul par la = e1atlon avec le S:A.F. Quelques critéres
avalyiiques sont proposds pour la clasgification deg sols
salés. Les-donndes pZdoiogigues u3cessaives 4 la cartogra-

~

phie des sols salés fout 1'objet d'un cba itre & part,

- Relation entwe conductivicd (mmhos/cm) et extrait sec (gr/l)
pour 50 nappes nhriatiques CE,ps = 1.4 E.S.

- Classificat:ion des nappes phréatiques at grandes associations
végtétales,

-~ Relation entre somme des anions et conductivit@ des extraits

1/5.

-~ Relation entre somme des ions et conductivité des extraits
saturés.

~ Variation du pH en fonction du rappori sol/eau.
- Relation entre 103150 (Na/Ca + Mg) et pi.

ALT / COND / PH / 50DIUM /

SERY
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Soil Conservation Service

Soil Surwvey Laboratory methods and procedures for collecting
soilz: pg. 35-36: Gypsum.

US. Dep. of Agriculiure, Soil Conservation Service (5C8),
Washington, April 1972,

Suamarys
it AN

Two methods are detailed: Precipitation by acetone, redisso~

-

lution of the precipitate and measuremert of electric conduc-—

tivity. Gypsum is measured by comparison with a standerd cwrvea.

Ian the second method, all the gypsum is dissolved in water by
12 hours shaking in w wide soil/water extract. Sulfate (SOA)
is measured in this extract (i.e. Ed.), and in satursation gr—
tract (sat. 504). Gypsum is calculated in extract,Ed as the

difference: (total 80, minus non gypsum 304).

To estimate gypsum 804 it is assumed that the solubility of
grpsum is 2.58 gr/l (i.e 30 meq/l of Ca and S0,) and that a
gatturation extract will dissolve first non-gypsum sulfates

and then the gyvpsum sulfate. According to these two assumpiicns:

{a) If (Ca) aud {coa) concentrations in saturation extrach
exceed 30 meq/l, non-gypsum SO4 ig tsken as (totel SO4 in Satu-
ration extract 30 meq/i).

(b) 1If (Ca) iz greater than (soé) in saturation extract, thers
are calecium salts other than gypsum digsolved in saturation
extract and presumably no sulfates other than gypsum, therefore:
total SO, = gypsum. '

(c) If((SOQ) exceeds (Ca) in saturatiom extract there are orher
sulfates than gypsum in the soil and non-gypsun SO4==(SO4)—(Ca)

in satuvation extract.
Equipment for extracting soil saturating extract.

Those necessary for 804 and Ca determination.

o

GTPSUM / SALI /°
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Auteurs : SUSINI (J) & RCUAULT

Titre : Utilisation 4'une electrodas spécifiou e pour la dosage du sodinn
dang les eaux et les extraits de sol.

Public ¢ Cah, ORSTOM Pedo. Vol. X, Fo, 3-1672.

Pages/ref: 12 pages / 8 ref.

BEsumé:

L'article commence par un bref rapnel thCorique sur le
fonctionnement des electrodes ioniquws spécifiquas et des in-
terférences & craindre. L'appareillage pour le dosage du sodium
est décrit en détail. La pente moyenne de la cowmwrbe d'dtalonmnage
est de 59mV avec 1“apparei11age utilisé.

effet de la température est &tudi& et une variation

de #5°C produlu une errevr décroissante de 207 pour lppm Na a
7. 57 DOGY 103 pvm (L'erreur est négligeable au niveau de xoéppj
de N¥a).

L'influence du pH et des anicna Cl , COq . oO, est &fudid
A un pH constant de 10-cbktenu par barbotage d'amoniac.

L'effei du gypse est &tudié &galement, 1'interférence
n’existe gue pour Na inférieur 3 3 ppm, ce qui est une Faleur
rare dans les extraits des sols gypsevx. L'utilisation de
1'electrede spécifique 3 la mesure du sodium dans les exiraits
de =ol et les eaux sal@es est compavrée avec ia phoiométrie de
£flamme,

Figures : =- Etalonnage de 1'Zlectrode (~160 3 +1i0aV).
- Variation de pente avec . la tempZrature pour des concentrations
de 1 & 164 ppm Na.
~ Variacion shsolue en mV suivant le pH (pd=5 3 pH= 10).
~ Interférences des sulfates, carbonates et du gypse.
~ Ltendues des mesures: de 23.000 3 0.23 mgr/l en Na (501t pNa

as).

Précision: = L°écart~type calcule sur 10 mesures ne dépasse pas 3 mV de
135,106 ppn en Na,

- Pour des eaux de pH compris entre 7.7 et 8.4 llerreur relative
par rapport 3 la mesure en spectrophotométriz de flamme est:

- 17 au niveaun de 100 ppm Na
- 2% au niveau de 400 ppm Ha
~ de 4 3 8% pour des valeurs inférieurs 3 60 ppm Na.

Mots C1
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TARIFH (A.A) & RUSSEL (J.C)

Use of Cation-~Excliange Resins in evaluating soil salinity.

8.8 21, 1,-1961,

76-73 / 6 ref. -

Swrmary:

An altermativa to the electrical concuctivity as a
mean to evaluate soil salinity is presented. It uses a ca-
tion exchange resin (H form) and subsequent titration with
0.1 NaoH of the hydrogen replaced by the cations of the soil

sclution,

Method: 5 ml of saturation extract of soil is leached through
a column £illed with about 5gr of Dowex 50-1" exchanger. The
column is washed with 50 ml of distilled water; the eluate is
collected and tirreted with 0,.IN NaoH with bromcthymol blue as
indicator. (The method is not suitable for extracts containing
apprecizble amounts- of carbonates and bicarbonates). The sali-

nity is expressed as meq/l of cations replaced.

The salinity of 35 coils of Iraq, as mzasured by the proposcd
mathod (value x%, meq#l) was comparad with their electrical
conductivity (value y, m8). The curvilinear relationship ob~

tained was approximated as three straijght—line segments.

from 0 to 3ZmwS y=0.07780x + 0.107 r=0.986"
from 32 to 68 mS vy=0.07028x + 3,19 r=0,971
from 68 to 145 m5 y=0.05567x +13.00 r= 0.985

SALI / RESIN /
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CODE: 2720~01 / c~48-57~c / 80
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TAN3II (K.K) & DONEEN (L.D)

o
73

Predictious on the solubility of gypsum in aqueous salt solutious,

Water Resources Research 2, 3, [966.

543-548 / 14 ref.

_The solubility of gypsunm in aqueous salt solutions was
calculated using three different methods of estimating acti-
vity coefficients. Simple ion activity coefficients were ap-
proximated by the original Debye-Huckel equation and modified

forms proposed by CGuntelberg and Guggenbeim-Davies.

Tﬂe calculation was done by computer care being tzken
of the possible formation of ion pair CaSOZ 1==4,9.10'3)
and MgSOZ (k=6,3.10"3 when applicable. The cycle of succee
s%ve approximation step is stopped when Ca concentration in
solution is known to the nearest 1072 m/l. Calculated values

are compared with experimental ones obtained from an earlier

 paper. (For instance in water at 25°C the values given by

the three forms of the Debye-Hickel equations are 30.68 ,
31.94 , 30.68 in comparison with an average 30.61 meq/l
obtained in the’ litterature, these valees being calculated

with a dissociation constant taken as 2,40 x 1072 for gypsum.

Data are given for solutions 1 to 40 meq/l of NaCl,

MgCl,, CaCl,;, and MgSO

2° 2 4°

~ A comparison of measured and computad solubility of gypsum

in different salt solutions at 25°C.

0

4

- Compuled values of undissociated MgSO, in satured gypsum
X

. . s RS
solutions containing Mg .

SALI / GYPS / THEOR /
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Author : U.H.E.8.C.0
Title

Public

.

Relation between Alkalization & Salinity Chap. II.

Tunisia: Ressarch & Training on JTirigation with Saline Water.
TECH. RPT / UNESCO / UNDP (SP) TUNIS - PARIS 197Q.

Pages/ref: 79-83

PEVPRSRE St

Stud@es ware made duriﬁ% the period 1962 on 6 regions
of Tunisia under in?ensive irrigation, to study the effects
of the factors uvf: alkalization. The analytical regults pro-
duced make it possibie to relate exchangeable sodium percen-—
tage (Ma/T) of the soil to electric coaductivity (EC) and
sodium abscrption ratio of. the saturatior extract{SAR). Rela~
tions are given also between the concentraticn in gr/l and
the conductivity in mS/cm of the irrigation water used in
statidﬁs at Cherfech (1), Ksar Gheriss (2), Tozeur {(2) and

N Nekta (4) are given as c=a Ecbwhgze a & b ave coefficients

dependant o level of gypsum and salinity.

Station (1) a = 0.625
{2) 0.884
(3) 0.592
(4) = 0,679
(3 1.010

Na/T = 0,894 LC, + 3,11 v =20.893 ne=175"

Na/T = 0.688 SAR ~ 0,61 r = 0,937 n =175

0 poP
] " n 4
vt o ¢ o o
i [} i
o
O O
(&) O
(¥

(These eguations apply low Na/T values soils).

W

Tables

Relation between EC, , EC, , Cs appendix ccntains 42 tables
o .
v on climatology, soil characteristics, composition of irrigation

water, crops and water supply, DF CUXVESc....

' Key Words: SALI / COND /
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VERIGINA (K.V) .

A cowparison of methods of determining exchangesble calcium
and magnesium in calcareous and gypsiferous soils,

Soviet Soil Science 1964. ’

969-976 / 12 ref.

Summarz:

Tcur wmethods are compared:

Method {a) relies on NaCl solution to leach out exchangeable
calcimn and ezchangeable magnesium. Correction is made for
goluble Ca asauming thai calciun carbonate dissolution is
proportional to the volume cf leaching solution., Merhod (b)
uees also a NaCl solution but the amount of calcium carbonate
disgolved is estimated by measuring the alkalinity of the
filtrate. Method (c) uses a single 3N Na(l treatment.

Method {d) uses a mixture of amonium, acetate oxalate and
carbonate which is said not to dissolve any carbcnate,

For gypsic soils, two methods (e) & (f) are compared: in
method (e) CaSC4, 2H90 is changed into caleium carbonate by
treating the soil (10 gr), with barium (1 gr), and then as
proposed in methods {a) to (d). In method (f), soil is treated
with an alcoholic solution of sodium sulfate im which neither
calcivm carbonate nor gypsum ave dissolved. Exchangeable caloinom
is precipitated as CaS0, and estimated from the decrease im SO
concentration.

Afrer having tested all the methods, the author conclude tl:
the method (a) gives results too low bj 10~15%, method (b)
not appllcablo to dolomite soils, but is convenient for calcareous
soils, in method (e) calciwm carbonzie is dissolved, method (d)
gives only exchangeable calciuwm, method (e) gives good results
providing the s0il is shaked with barium carbomate during 24hours,
method (£f) vaderestimates exchangeable Ca.

~ A comparison of values of adsorption capacity and methods (a),
(b) & (e¢) on Chermozem und Sierozem (three tables).

- Solubility of ecelcium ca:bonaLe in HaCl, CaClj mixtures (two
tables), ’

- LEffect of time of reaction of CaSO4 with BaCoO
ness of reaction.

3 cn complete~-

Sodium CthleQ, Ethanol, Calcium chlcride, Amoniuwa carbonate,
-Amonium oxalate, Barium caLbonate, Sodiux sulfate.,

GYPS / ECEC /
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CODE: 2722-09 [/ c~47-54~-c [/ 80
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VIEILLEFON (J) k
Recherches sur 1'analyse granulométrique des sols gypseux.

ORSTOM, Ministére de 1'Agriculture Tunisienne. Division des
Ressources en eau et en sol. TUNIS 1977, Pub. No. ES137. -

18 pages / 8 ref.

Régsumd: %

Une méthode analytique pour détermination des fractions
granulométrigques des sols gypseux bas@e sur la correction de
la constante de-Stokes est proposée. La suspension de sol est
stabilisée par le sulfate de baryum et les sables (diam. sup.
3 50 microns sont prélevés en premier lieu aprés tamisage sous
1'eau.

L'importance des différents paramétres expérimentaux
(temps d'agitation - teneur en gypse — quantité de dispersant..)
conduit 3 adopter un protocole d'analyse trés rigide mais don-
nant satisfactiom.

les:

1. Analyse granulométrique classique des sols gypseux de la
région de Sidi~Mansour et du Djebel Dissa.

2. Effet de la tempdrature de séchage 50° et 105°.

3. Variation du déficit de sé&chage en fonction de la teneur
en gypse. _ . .

4. Temps de sédimentation pour la mesure Argile + Limon &
10 cm en fonction de la teneur en gypse et de la tempéra-
ture. ' '

5. Profondeur de prélévement pour l'argile (6 heures) en
fonction de la teneur en gypse 2t de la température.

Pour 24 sols ayant de 2.5 & 157 en gypse, 3 & 157 d'argile,
la somme des fractiomns granulométriques domne 97.77Z comme
moyenne avec 2.77 comne &cart-type.

Hexamétaphosphate de Na ~ Chromate de K - Chlorure de Baryum.

GIPS / PHYS /
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VIBILLEFON (J )

Etude de l1'application des ph&noménes de deshvdratation et d=2 .
réhydratation du sulfate de calcium & l'estimation des teneurs
en eau et aon gypse des sols gypseux.

ORSTOM ~ DRES, Tunisie Fub. No. E3146 Juillet 1978.
1-35 / 26 ref.

Résum2:

L'allure des courbes de deshydratation du sulfate de

calcium déhydraté bien qu'elles dépendeat de ncmbreux facteurs

(type d'échantillon, vythme de montde en température, pression..)

pest—-étre mise A profit pour une détermination rapide de la
teneur en gypse des sols en méme temps que leur humidité
hygroscopiques

Méthode: 10 gr de sol sont séchés en dtuve ventilde & 60°
pendant 24 heures puis pes3s (P1): on obtient ainsi la tencur
et eau d'imbibition. On ajoute 20 ml d'eau et oa laisse en com-
tact 12 heures en chambre humide. On s3che 3 60° perdant 24
heures, on pése, soit P2, on calcule la teneur en semi-hydraté:
100{P2 ~P1) x 145 /27 P2.

On s&che 4 105° pendant 4 heures, om laisse r&hydrater
une minute en chambre humide, puis ca s&che de nouveau & 60°C
soit P3 le nouveau poids, la teneur en gypse est donnée par:
100 (P3 - P1) x 172/ 27P1.

Nombreuses figures d'anaiyse thermique diffdrentielle de gypse,
de mélange d'hydrates et semi-hydrates et de sols gypseux.

Comparaison avec dosage chimique:

Z gypse (chimique) = % gypse (hydratation)x 0.855+ 7.23
{r=0.955 et n= 30).

GYPS / PHYS /
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Authors : TYERGOROV (V.V) & GORINA (W.I)

Title : Salt associations in soils of the gaspisn lowland as relatad
their genesis.

Public : Soviet Soil Science 6, 1974 {(translated from PCCH 12, 1675).
Pages/ref: 654-660 / 3 vef.

Sunmary:

et e s

The qualitative composition of salts in soils is dis-
cussed and reslated to cyeles of transfovmaiion which can be
part of the genesis of lowland, soils of the gaspian region.
Several coumbinationc have been identified, two of them being
qualified as primery, {(with respect to solonchack inheritsrce);
the trancformation to seconda:y asgociation, due to leaching

leads to increased aikalinity.

The transformation depends on the oxrder of removal of

.6alts during leaching. Yo evaluate qualitatively this order,
the aunthors propose a scheme of ion boading berween HCO3, Ca,
Mz,Na,50, and Cl. The general order of precipitation proposed
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Figures ¢ = Scheme of ion bonding.
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- Qeocurence of different salt associations in the coils of the

northwestern Gagpian Begion.
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