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ABSTRACT

A quantitative analytcal method by means of X-Ray Fiuc escence intended to determne Zn Cu and Ni
trace amounts 'r. a phospho-.te ore from Otinda. PE Brazi! war eswabi'shed

Several reasons 'ed us to choose tha double drnution method with borax at the raeitng ix

P. . = dzhat oru diiuted ‘n borax :n the form of merred samplies :ow considecsbis matrix
eHecrs with respect to the sismant to be anatysed Later 1 was posubte to .denv:fy <he @ements 3:ready presant (n the ore
ha* caused 'ntecference n the Zn Cu and N. dete'm.nazions Such elements were Ca and Fe and therr quannitics were
subsequenty determ ned

The add-tion of appropriate quanttes of Fe and Ca to standards aliowed us t0 mmimize the mar-w effacts
without the undesired 'ntroduct-on of extraneous eiements in the ore Morsover the urye of knuw.ng the exact amou)its
of Fe and Cu present n the 0se drove us towards a simu;taneous deveiopment of another analyuica’ methnd suitablé to
measure med:um 1o high contents This method also made use of the 1echn:que of dilutton with meiting

!
Both methods p oent sevesal advanrages whan compared 10 the usual ones. and—ihe-fol ewag—ase—wasth
MenLORNG

— 3 Quantitat:ve analys s with grear reproducbi ty of resutts s pussble
~ 11 ;5 poss:ble to axtend the methoa 10 rout.ne determ:nat:ons
— 1R-puacple. 't 's applicable to a't k:nds of ores ar vsell as othe: types of masterals

~ The man sources of error can be controlied, allo.ving an accuracy as high as £ 1 ppm for Cu x4 pprn for
N1 £ 6 ppm for Znand T 1% for both Fe and Ca under the most untevorabie conditions.

MAIN PURPOSE

Awnong the usual methods developed for chemical analysis, X.ray techniques are remarkably
advaniageous f compared to any existeri counterparts. mainly because of its sensitivity, velocity and
resolution, specially when complex materials associated to nuclesr eneryy processes are being invzstigated

Making use of the avallable facilities at JEA's Xray laboratories (at the CEQ -. Che:aical
Engineering Division) which includz a semi-automatic single-chanriel Rigaku spectrometer, a varinty of
analytical X-ray fluorescence methods were proposed to be developed

The present work deals with the quantitative determnation of trace-elements in a phosohorite ore
t-om Olinda, a town located in the Northeast region of the country Phosphorite was our choice for being a



rather 'mportant ore, but also becguse it is 8 multicomponent mi:ure with a considerable Jegree of
complexity, thus raising our interest in establishing a routina trace-element analytical method by X-ray
fluorescence

Phosphorite is important rieinly for superr.hosphate production, but its importance lies also on its
low uranium content!2) which can well be recovered as by product by means of chemical extraccion with
phosphoric acid

Our intent:ion was the deve opment of a practical and efficiant method that could be applicable to
the analysis of a great number of sar ples Samples were prepared by the fusion/dilution technique because:

— Fusion mathods range from simple to complex procedures

— Fusion methods do not require the rigid observence of procedural techniques, wich
characterizes powder i ethods and they also permit extension of usable analytical range.

— Dilution in a flux reduc.1s enhancement and absorpticn effects!5.8.11)

— it is possible to reduce : uch affects still a little further by adding a highly absorbent element
for those to be determin xd

- it 15 a common technigque used in quantitative X-ray fluorescence analysis to reduce matrix
effects and presents a mo ‘e uniform somple to the X-ray beam

‘The experimental procedure ws: planned to be executed into three major steps:

STEP 1:
“Borax Meits” preparation with variable ore percentage rolative to the flux, With these
sample-pellets, besides determining optimum sample nreparation conditions it is possible to determine the

matrix effect upon the ore and establish the convenient sample-flux proportion in a way such that a certain
detectab'e amount of the eleme:ts to be anelysed is present

STEP 2:

Standard pellets preparstion with the same flux and the seme conditions used in step 1;
confrontation between standard and sample pellets snd subsequent correction of matrix-effects upon
sample and standards

STEP 3:

Once matrix-effects upon standard peilets and sample pellets ure confronted, a comparative X-ray
fiuorescence method is ready to be employed in order to determine the amounts of the desired elements,
provided the calibrstion curves are constructed

EXPERIMENTAL PROCEDURE

The experimental procedure as outlined before in this article will be given in full detail for sach
step-

STEP 1:

As already meritioned, this step concerns:



a) ‘borax melt” preparation

b} matrix effect and detectability check out

a) “borax melt’’ preparation

Many researchers'3 4.6.9.17.18) naye artempted to determine the best melting peliet preparation
conditions by emp’oyng several types of fiux, but borax {(Na,B,0; or Liy B, 0, ) and an axidizing medium
{BaD,. KCI0;3) or an oxidation catalyst {MnQ,) into a graphite or platinum crucible seems to be the most
suitable combination mentioned in the iiterature

In our case, borax was chosen as the flux However when we attempted to use a platinum crunible
at an early stage of cur work we found it gquite inadequate because the resultant solid soiution invariably
adhered to the rec:prent thus hindering its remova!

With the acquisition of a special crucible basically a Pt Au ailoy-the obtainment of a non-adherent
solution became feasible The sample thus formed proved to be ideally shaped for our analysis, as we!'l as so
transparent and so smooth at the surface that it could be immediately placed in our X-ray fluorescence
apparatus to be analysed

The ideal peliet was obtained by annealing at 950°C during a time interval ranging between 15 and
60 minutes. the exact value depending on the type and proportion of the sampie diluted in the borax flux.

b) Matrix-effect and Detertability Check-Qut

Once optimurn pellet preparation was set we tried to obtain the best possible pellets for the
phaosphorite ore, aming Zn, Ni and Cu trace analys:s

Six sampie peilets were prepared at first, at different ore/flux proportions (25, 50, 100, 200, 300
and 400 mg ore with 3 g borax} in order to dev.se the ideal proportion and campare matrix effects in the
ana ys's of the desived elements

A comparison of matrix effects was made by plotting the K, fine profile for each element for all
pehiats incivding the blank one, i e. the one prepared exclusively with borax Figure 1 shows Zn prefiles
correspondent 1o a biank pellet and sample pellets with 200 and 400 mg cre; both pellets show sufficient
detectabiity with respect to Zn as can be seen by its peak to background diiference, although a
con.iderabie matrix effect i observed for Ni arid Cu After extensive and careful preliminar experiments we
decided to use the 400 mg are peliet

STEP 2:

According to cur snitial scheme, step 2 consists of standard sample preparation and minimization
of the matrix effects a'ready known 1o exict in our particuiar case

A standard pellet containing 40 ug Zn was initially prepared The ZnK, profiles obtained with this
standard when compared 1o te biank and sample pellet ones show the existent matrix effect (figure 2)
once therr respective backgrounds are obviously different As a consequence, preparation of a blank-pellet
and a sample-peliet with the same backgrounds seems mandatory

Matrix eftects are usually minimized by adding a highly absorbant compound for those to be
analysed'? 10.14" such as 8a0, or BaSO, or Le,04
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Figure 1 — Step by step scanning profile for Zn from blank pellot (a) and sample peliets with 200 and
400 mg phospnorite content (b) and (c) Differences in background heights show a considerable

matrix effect 15 present



X-Raoy intensity

20+

'z v 1 § ¥ L 4 T v
4140 4280 4140 4280 4140 4260 290

Figure 2 — Step-by-step scanring profile fur Zn from blank-pellet (a} and standard peliet with 400 ug Zn
content (b) and sample peliet with 400 my phosphorite content {c) Differences in
background heights show a consiciraple matrix effuct is present.



As we intended to determine the exact amounts of those elements present in the phosphorite ore
that interfere with tihe analysis of the desired slements, we undertook a meticulous search to find the main
slements alregdy present n the ore that absorb Cu, Ni and Zn radiation

This way_ an unnecessary addition of an extraneous highly absarbent compound was avoided Our
nvestgation indicated Ca and Fe were the sought for elements. as attested by the absorption coefficient
curve as a function of the wavslength X (fgure 3) obtained with data from the international Tables for
X ray Crystaliography'7}

As we needed to know the Ca and Fe quantities present in our phosphorite ore, an appropriate
analyrical method for medium 10 ro high concentrations was developed separately The method developed
{tlouble dilution) for this purpose aiso followed rigorously the four steps already discussed, yeiding the
values isted below

Fe (2721 3%
Ca (33t 1%

With these data 0 mnd we wera able to prepare new standard-pellets by adding Ca and Fe, aiming
the correct:on of matrix effects upon Zn. Niand Cu

Charactenstic Zn. N+ and Cu K, profiles measured for new standard pellsts presented basically the
same background (figures 4 and 5) demonstrating matrix effect elimir.atior: almost entirely by Ca and Fe
addition

STEP 3:

Once step 2 was finished, step3 was nitiated cxperimental data were acquired under
netrumaental operat:on cond:tions given in Table | for sach element analysed

Teble |

Instrumental Cperation Conditrans
{Rigaku single channe! spectrometer}

Element Zn Ni Cu

tube voitage (kW) 45 40 40

tube current {mMA) 30 30 30

crystal analysar LiF (200) LiF (200) LiF(200)
target W w Cr
angular position {20) 4181 48 64 45 02

Base I'ne (V) 46 27 41

channg' width (V) 48 48 48
countgr scintlliation scintiliation scintiliation

Intenzities of the characteristic K, lines for Zu, Ni and Cu at respective peak's maximes end
corresponcent backgrounds (blank pellet count rate) were obtained and the difference between them was
taken | ‘net counts”) Resulis are presented in Table !

The Zn. Ni and Cu contents were determmned by interpolating into calibration curves based on
standard pellets data These wers constructed with the aid of the “‘least-squares”” method Uncertainties for
each determination were caicuiated using the correspondent equations {for each curve), and the following
values are the onies we finally arrivad at:



Table 11

Characteristic Zn_ N1 and Cu Ka line intensities minus

Background intensities at peaks” maxima

Zn Ni Cu

Pellets Zn Ka Zn content Pellets Ni Ka Ni content Paliets Cu Ka Cu content

net count {ug) net count {ug) net count (ug)
std 1 227 514 1835 7 std 1 49833 432 std 1 502 144
std 2 5224 522 std 2 15953 1414 std 2 3628 98 2
std 3 4 606 482 std 3 12 199 990 std 3 1118 335
std 4 11 883 1124 std 4 27 997 2515 std 4 11763 3123
std 5 20 455 1600 std § 27 216 2475 std & 10 087 2676
std 6 5618 640 sample unknown sampls unknown
std 7 14 281 1200 (400mg ore} {400mg ore)
std 8 3405 410
std 9 15 887 1326
sample unknown

{4D0OmMg ore)
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Figure 4 — Step-by-step scanning profile for Ni from blank (B), standard (P;, P; and Pg) and sample
(A5} pellets Blank profiles (dashed lines) drawn under standard and sample profiles indicate
aimost complete elimination of matrix-effect
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n

Zn : (281 1 6) ppm
Ni : (80 t 4) ppm
Cu:{35% 1) ppm

Figures 6, 7 and 8 are calibraticn curves for Zn, Ni and Cu plotted according to “ieast-squares’
method

CONCLUSIONS

A quaniiative method was sucessfully estsolished for the trace element analysis of Zn, Cu and Ni
in the phosphorite ore from Olinda As we warted a method applicable to other types of ores we were
compelied to adopt the mentioned technique of dilution with a melting flux

Correction for matrix effects was accomplished by seeking the interfering elements (qualitative
and quantitative determwination} already existent in the ore Thaeir interference was caused either by
absorption or by anhancement Our search started at the Internetional Tables’ list of elements that absurb
Zn, Ni and Cu radiation All elements from that list were investigated, and Ca a..d Fe showed up in the
phosphorite ore Their contents were exactly determined enabling us to obtain standard-peilets, which in
turn allowed an almost perfect ¢ .rrection for matrix effects upon Zn, Ni and Cu determinations, by means
of calibration curves

On the other hand, as Ca and Fe amounts had to be known, we were obliged to deveiop another
analytical method at the same time, destined to detuct medium-to-high concentrations of said eiements

This method (double dilution) is almost unrest.ictedly applicable to any major constituents of any
type of ore

Nevertheless ;. few remarks ought to be made when our method is t0 be employed in routine
analysis

If a large number of samples is to be analysed, application of the method exactly as described
becomes a rather cumbersome task; it would be impractical to detirmine Fe and Ca contents for each
sample as well as standard-peliets to construct calibration curves

In such cases a group of 5 samples may be chosen at rendom provided their Fe and Ca contents
vary considerably from sample to sample, and their Zn, Ni and Cu contents exactly determined by the
method as described before With these deta, it mathematically possible to establish che Fe and Ca influence
upon Zn, Ni anc Cu measurements for the remaining samples The mathematical correction is done
extrapolating Fe and Ca influences (that depend on the amount of Fe and Ca present) to 0% Fe and Ca
concentrations

Once this procedure is followed, there is still a need to determine Fe and Ca contents for each
remairing sample It can be done easily by calibrating the dete directly from the Fe and Ca contents in the
5 samples and determining Fa and Ca emounts in th.e remaining sampies by direct comparison

A quite smilar procedure was succesfully tested by our group when investigating Zn contents in
samples coliected during an ore prospection expedition conducted by the C.P R M. (Mineral Resources
Prospection Compeny} in the Stete of S3o Paulo{12}

Finally, a few remarks ought to be made concerning errors involved on using our method.

An X-ray fluorescence method, like all other instrumental mathods for chemical analysis is subject
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to several sources of error The so called “random errors™ arise from X.rav intensity measurements,
generator instability and type of apparatus employed in case standards are assumed to be free from errors,
the matn sources of systematic errors remain the ones due to the equipment and tc the samples themselves.

In as much as the sccuracy of any analysis depends upon random and systematic
evrors — invariably associated — «t 1s important to assess the magnitude of individual errors, thus being able
to control them. it is common practics in X-ray fluorescence spectrometry to reduce random agquipment
errors to such an exters that the error dut 10 counting statistics is the limiting error within the range of
stability of a given combination of generater and X-ray tube!8!

Systematic equipment errors ware rether satisfsctorily controlied because 8 highly estabilized
(.005%) generator is available at our laboratories, thus aliowing great veproducibility of the tubs
voitage'13). Consequently. residual systematic errors due to the sampie remainad as the only significant
ones Corraction for them — eferred to as “matrix effects”(")— deserved considerable efforts and it is
certainly ore of the crucial parts of our work

Hence, as one of the main sources of error was detected and controlied. ous snalysis reached an
accuracy as high ast 1 ppm for Cy, ¢ 4 ppmr. for Ni and = 6 ppm for Zn

This errors were estimated for the case of most unfavorable conditions These values represent
therefore, the worst error estimate. In practice, figures could be much lower

APPENDIX

An Elemantsl Datermination of Fe and Cu using the Double Difution Method.

INTRODUCTION

The double dilution method was developed by Tertia:{18.16) and is applicable to X.ray
fluorascence anatysis in solutions, especially in solid solutions such as obtained by fusion methods. Tertian
demonstrated that the fiuorescent intensity Y of a given element and the concentration x of the sample in
the fiux or solvent are connected by the rather simple sxpression:

1

Y=
1+¢x

{n

Where o is a matrix factor, characteristic of the sample to be analysed dissolved in a Jiven fiux, for
the fluorescent element Therefore if two measurements of Y ot two different concentrations x are
performed, ¢ is readily calculated, which permits correction of the obtained intznsities for the so calied
matrix effects, namely shsorption and enhancemaent effects.

Thus, we attempted to establish and confirm the advantages of employing such method, as stated
by Tertian:

- application possible to any fluorescent slement at any concentration or material, without
assumption about the nature or comr.osition of the sample when unknown

~ no systematic calibration required, but only ¢ few fixed standards instead at the limit, and a

(*) Bes«des 1ntereiomentst intecaction (absorption and snhancement), ather physical perameters are considered s metnix
stfacts. oo These are manly perticis +28 and surfaceroughness However, the latter wes dully dimimished by an
homogensous metted patier preparetion



single one for sach element consisting of & pure compound or of sn accurstely known
sample

FUNDAMENTALS

Dissolving the unknown sample at two different concentrations (for instance x and 2x in the flux),
the net measured intensities of a given element should be given by (1}:

- X
Y= e 2
Vi = TV ‘3’

Tha change in the Y intemity as a function of the concentration x will not be linesr; our purpose
is to transform the non linear Y curve into a linesr Y* curve making use of equation (1) (figurs A)

In order to obtair. the linear Y’ curve, ¢ must be previously determinad.

a) Determination of ¢

Tha relation r between Y, and Y, is obtained from (2) end (3)

Y, 2 (1 + ox)

==t = —T 4
' 1 1+ 2¢x @

wrefore, 2% I - 1)
or ¢ = A 2= () (5)

2x (Y3/¥y)— 1

Analysis of equation (5) shows that intensity messurements of two standard sampies of known
concentrations x and 2x would suffice to determine .

b) Constrution of the linser Y’ curve

The linear Y' curve is constructed by converting esch value of Y into the correct Y’ value
Considering, for example, points Y, and Y} in figure A, we have:

x
1+ 2x

Y1=

Yy = 2x
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vy A

between x =0 and x = 1 {for ¢= 10)1 Y'is the corrected function

= X
T+ox

Figure A — Plot of 7(x)
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The relation q between them is immediate:

R B (6)

Theretore, each experimental intensity Y, may be converted into a corrected Y, valug employing
the calculated g factor, thus transforming & nun-linesr calibration curve Y into a linear cu.ve Y’, effectively
used when ever analysis is being conducted, as follows:

Let Y, and Y,, be the experimental intensities of the samples with concentrations x snd 2x, i.e
1 :2 ratio. We have:

Jax
Yll
or ’ = .V.Z.’.‘._
2x - 1
Y
but, ro= —;3— by equation (4) and then,
]
Yax
L . B 7
Vix = WoViw <3 o

The corvected vakue Y, is proportionat to 2 x C where C is the concantration of the desired component.
Any rai.0 may be chosen for the concenration x instesd of the 1:2 value, used in the abova
example, and squally simpis equations are thus obtained for ratios such as 1 :3,1 : 4 stc.

o - s (8)

{9

Analysis of squation (5) shows that intensity messurements for oniy two susndard-samples with
their concentrations x end 2x previously known would suffice to determine ¢; desired concentration C
is obtsined recalling Y, is proportional to 2 x C The proportionality factor is obtsined with the aid
of standards



19

EXPERIMENTAL PROCEDURE

Although only two dilutions are enough to pesform the analyus (double dilution), it 1s customary
to repeat 1t using sevaral proportions such as 1 2 4 -6 etc to assure complete validity of equation {1},
and simultaneously determ:ne the dilution range for which Tertian's relation holds.

This way, the sampie pellets were prepareu by adding proportional quantities of the phosphorite
ore to 3 gram; of borax. according to Tabteillwhich aiso shows data concerniny preparation of the Ca and
Fe standard peitets {at the same proportion of the sample pellets) with 3 g of borax

Tabie 1

Quantities involved :n standard pellets (P}, sample pellets {A. )
and blank peligt {B) preparations

Petlets Borax phasphorite (mg) Ca (mg) Fe (mg)
B 3000 - - -
Py 3000 - 5 2
P, 3000 - 10 4
Py 3000 - 20 8
e, 3000 - 40 18
Py 3000 - 60 2
A, 3000 25 - -
A, 3000 50 - -
Ay 3000 100 - -

6 3000 400 - -

initially, protiles of the FeKa and CaKa peaks were obtained to be compared to standard, sample
and biank — peitets In figure B FeKa profiles for the 3 sampies can be seen; background is practically zero
and it 1s evident that the blank sampie presents 8 very small Fe containination, due either to the Z ray tube
target or the flux (borax) used

Figure C shows Ca background is aiso zero, whereas the blank pelfet is not contaminated by
calcum.

As both backgrounds are identical we may confidently admit the same "‘matrix factor’’ upon both
standard and sample pellets

Table IV presents a summary of tha experimental conditions employed in our work

Table IV

Experimental Parameters Utilized to Measure CaKa and FeKa
iines All measurements performed in vacuum

Elemant Calcium Iron
Tube voitage (hV) 35 35
Tube current (mA) 20 20
Crystal analyser EDDT LiF(200)
Target w w
Anguter Position {2 §} 44 86° 57.54°
Base Line (V) 34 29
Channel Width (W} 30 48
Counter Proportional Scintiliation
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With the axpsrimental intensities Y, corresponding to CaKa and FeKa lines for sl samples listed in
table |, we are able now to compute the corrected intensities Y;, using exprossions (7), (8) and (D) s
presented in table V (for Ca) and table V! (for Fe) as follows:

Tsbie V

Measured and corracted intensities for CaKa line.

{_— Peilets ore content CaKa intensitins Corrected Intensities

(mg) ty,) )

A, 25 12.024 -

A, 50 22077 28.407

A, 100 41868 60 605

A, 200 70 004 101 .337

Ag 300 85 694 163 872

Ag 400 98 456 205 459

Calcium content (mg)

P, 5 9187 -
Py 10 17 187 19 676
Py 20 34636 3761
P, 40 85 187 74 866
Pg 60 82 674 113 680

Linear and non linear cahibration curves for CaKa and FeKa intensities as functions of mg
phosphorite. mg Ca (for CaKa) and mg Fe (for FeKal were constructed and are given in figures D, E. F
and G based on dats from tables V and VI

The absolute lingarity obtained for the corrected intensity calibration curve attests complete
vahidity of Tert:an‘s relation n the case of phosphorite, for which the amounts of Fe and Ca were
determ'ned as

Ca (2722t 3)%
Fe ' (33% 1%

The dats above are :n quite good sgreement with the ones obtained by semi quantitative optical
spectrography methods by Marivone G de Almeida‘2’ using the same sample, that yielded the following
values

Ca 25%
Fe - 5%



23

20Q

150§

Intensity

Ce

o
o

X-Ray

5Q

3'00 mg phosph. 460

0 100 200

Figurs D ~ Measured Ca Ka intensities vs. mg phosphorite (non-linear Y., curve) end corrected
intensities vs mg phosphorite (linear Y’ curve)



24

204

a
2]

© X-Ray Intensity

=

5Q

40 60 mgCe 80

O
n
O

Figure E — Measured Ca Ka line intensities vs mg Cainon-linear Y, curve) and corrected intensities vs
mg Ca{linesr Y'Ca curve).



25

X~ Ray intensity

300 Fe

24 0

160

Fe

80

¥
400

° ! | I

0 100 200 s00 ™9 Phosph.

Figurs F — Meaured Fe Ka intensities v. mg phosphorite (non-liresr Yg, curve) and corrected
intensities vs. mg phosphorite (linesr Y'h curve)



26

450+

y

o
o
1

intensiOt

X=-Raoy

(4]
' mg Fe 20

Figure G — Measured Fe Ka line intensities vs. mg Fe (non-linear Y Fe curve) and corrected intensities
vs mg Fe (linear Y'g, curve).



27

RESUMO

Esiabsiscru se um matodo Bnsditico QUBNLIBTNO Ut o de fiuorescé de reos X para o
daterminacéo de wacos de Zn, Cu ¢ Ni am fosforito de Olinds, PE

Diversas razdes indicaram nos 8 escotha do mérodo de dupia drluicio usando borax coma fundents

Estudos pretiminares ndiceram que mingros diuidos em borax ns forma de amosirss tundidas apressntavem
comideravel gfe:10 meti iz com relaclio 80 elemento & wr anelispdo.

Posteriorments fo: possivel 'dantificar alementos pPresentes no Mineno, & que interferam na determinsclo de Zn,
Cu @ N1, Tars gtomentos ecam Cu o Fe & seus 1eores foram determnados

A adwcdo de quantuindes aproprisidas de Fe ¢ Ce 80 ped/des permitiu nos Minimezer os sfetos de metniz sem &
indesatsvet ntroduclo de elememos néo per g 20 minena. Alem diso, 8 dede de s¢ conh
B quantidedes sxsws de Fa ¢ Cu prasentas no mingnid nos levarem 30 desenvoivimento simuiténeo de outro método
sneiftico especifico para eementos em meda o slta concantr acBes Neste metodo tambem ¢ utihizads 8 tecnics de diluiclo
por fuséo.

Ambos 03 mét0dos sprasentam divereas vantagens sy comperadas a0s usuais. SINJO 88 segu«ntes dignas oe menclo:
— anahse Quant1atve com grande reprodutibyindade de resuitados
— @ 8plicavel em prINGinO, a todos 08 tiPos G0 MINENIOS GRSHM COMO A OUT70s MEBteTars.

— as fontes de erros predominantes podem ser controladas, permitindo alcancar precisBes tes como £ 1 ppm
para Cu 1 1 ppm pars Ni, £ 6 pom pers Zn e 1 0.1% pera Fs @ Ca. s0b 83 condigOes may desfavorsvers
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