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PR@DUCTS CCNPCBITICNS ‘AND ANTI - CAKI NG TREATMENTS FOR SALTS, SINGLE
COVPONENT AND MULTI NUTRI ENT FERTI LI ZERS 5 The invention relates to
antl-c4unp|ng products, conpositions and treatnments for preventing the
setting solid of salts, sinple and conplex fertilizers. Anong the salts and
simple fertilizers concerned by the invention, nmay be nentioned nitrogenous
salts such 10 as ammoni um potassium and calijciumnitrates as well as
nono- anmoni um and di ammoni um sul phates and fertilizers containing urea.
Conpl ex fertu||zer$nmnudmsnagpumosu&mmusyannxaumascNanGammﬁnrManehe group
constituted by i , AR ERE RR
I dentified by fe&f s &€ T—whit—ch S
nunbers whi ch denote respectlvely t he percent ages of nltrogen phosphoric

anhydride and K20 constituting the conplex fertilizer. Al
fertilizers undergo generally a setting solid or clung during storage.
The tendenc§® to clunfhey ‘l‘-‘éenifr%tﬁﬁlaﬁﬁs It sanE Rgipg: prodyets,

net hod of granub%hb@%ith%sgréhﬂ Qrzfésrtfmdrg:s n folre 35eveni;szﬁ ofhd)r xittdhg
?ertlllzer can

g[ghnge ggﬁchtgﬁﬂirU| e qung 3%Phﬁea h%?%%&gﬁtfﬁﬁmi &FiS41 s of the
fertilizer, - the naturamohgtHﬂmaddaltseandnuﬁauﬂﬂedfentblihersason&@rned
before gr anul at H%ﬂ‘l@ﬂzetr&%dw ch &v{ﬁﬁ% CRH:P%HHSGE QLE
may be nentlone e I nt r|n3|c It fert Zer as me e
out5|de hunil@i t s @Jﬂmonlumheppéiﬁﬁeli&t“ur@d cafeigmorphrates, as ‘2911 aS
mono-ammonium and diammonium sulphates and fertilizers
containing urea.
Complex fertilizers are binary or ternary mixtures
of elements of the group constituted by nitrogen,
15 phosphorus or potassium; these fertilizers are identified
by formulae of the type N, PY K, in which x, y, z repre-
sent numbers which denote respectively the percentages of
N nitrogen, phosphoric anhydride and K;0 constituting the
complex fertilizer. '
20 All fertilizers undergo generally a setting solid
or clumping during storage.
The tendency to clumping is greater or less
K_/ according to:
- the method of granulation, the grain occurring in the
25 form of granules, grains, beads, spherules, small cylin-
ders or prills; the fertilizer can also be compacted,
- the origin of the constituent raw materials of the
fertilizer,
- the nature of the additives introduced into the mass
30 before granulation.
Among the numerous factors which influence clump-
ing may be mentioned:
- the intrinsic humidity of the fertilizer as well as
the outside humidity,
35 - the temperature,
- the storage time,



- the storage pressure,’ - the structural polynorphisne particularly the
phase :fransitions of amoniumnitrate, - the physical formand chem cal
conposi.ti on of the 5 grain. The setting solid can sonetinmes reach
proportions such that the fertilizer takes the formof a hard, conpact nass
or+of large blocks extrenely difficult to break up; the fertilizer is then
no longer utilizable as such. In 10 the case of a storage in a silo, the
setting solid nmay be such that the crust formed nust be broken by heavy
metha- nical neans. theessboaggepréasdreng and spreading of the fertilizer

are rendered nore_diffic sepli iy h ' [

consi der abl e and Gnlé:%%ep%{)lf%é%%&i - b%gggf%ﬁghgg%oﬁ%an# gf%{?(ii)éeﬁg% Q:Fge CBFTI%SF
the setting solid, ltrangitheas ofopomenive pétbateio organic substances
such as anionic and €géi PhyRiealur{SER- And VEnedeBAE, doHPBYE AEsh | g0 thﬁy

or waxy derivatives and associ ated possibly wth other substances 20 suc
as certain d@lynersgﬁPiHonfionic surface-active agents. Anpong the cationic
surface-acti ve agents prhgosedtingy sba ide rian hetinkad eceach Sprépopgibhe

ani oni ¢ surface-acti g scalre 5 o] , pentigned - amine -
aIkyIaryI-suIphgﬁébegﬁﬁﬁogggaﬁp ?%gf¥%% Fgﬁ%%s€§%r$%€% $ﬁ ?rgégﬁ'Pg?@R?gkb.
2,460, 706 bel ongasg s tdfe Jargeyiencks aekpnemalysdbff&cu_dltpmnsmmaé{ espers
whose appl'Cat'@ﬂe3%er2}1f£%fﬂ¥§x%ﬁ$ﬁOpdwfah My %fing%e ds such. In
m crocrystal line wax and a macrocrystall1ne X, 1S described 1'n Euro- pean
Patent No. 103 tBe, casenef| 3a§torggeads dnsidias e Rettingspriidsmay: bes

whoge use is degaehbeHaitn tHeScBuBt Rairfeld MustSbel bhdketb Sy dBeavy mecha-
These products a coidi n tq_ t,@}e pr | oraa(rat en rlqln- lé’né]i gerg%%ii%f act%' of o
but, in face of gﬁ? al“(%?f in %a?JFﬂﬁ ge, g p g o
fertilizer are rendered more difficult, the setting solid
then resulting in a considerable and unacceptable addi-
15 tional economic expense.
To combat the setting solid, it has been proposed
_ to resort to organic substances such as anionic and catio-
N nic surface-active agents, formulated into oily or waxy
derivatives and associated possibly with other substances
20 such as certain polymers or non-ionic surface-active
agents.
Among the cationic surface-active agents proposed,
(_/ may be mentioned aminated oils.
Among the anionic surface-active agents already
25 proposed, may be mentioned
- amine alkylaryl-sulphonates whose applicafion is des-
cribed in French Patent No. 2,460,706 belonging to the
Assignee,
- amino salts of acid phosphéte esters whose application
30 in association with a mineral o0il, a microcrystalline
wax and a macfocrystalline wax, is described in Euro-
pean Patent No. 113 687, as well as
- potassium salts of acid phosphates'esteré whose use is
described in U.S.S.R. Patent No. SU 1,131,859,
35 These prodhcts according to the prior art general-
ly give satisfaction but, in face of the always increasing



3 demands of users, Applicants have pursued their research in order to
dGVelop\stlll nore effective products. And they have had the nerit of

findi fg¥ hat, surprisingly and unexpectedly, the sinultaneous enployment 5
of two types of anti-clunping agents constituted respec- tively by am no
salts of al kyl aryl -sul phonic acids and am no salts of acid phosphate esters
potentiated the anti- clunping properties oB each of the two types of
agents, which enables recourse to be had, in the case of their 10

si nul t aneous utdﬁW@&dSo@ﬁmﬁﬁﬁ%ﬁngApbl%ﬂ@ntﬂvéﬁVEomuﬂﬁ¥Qﬂl%hﬁthrGSeaGFhve
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t he antl-clunplng product accord- in he 1 nvention for salts_and for
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of 25 one or seHeen! @mm@gsafé@o@fsal eyl a:réflhéalpfi@nl théCcdseansie othene
or several noisa#% g hos hat es est %F presenc as the
Chse may el 8393 tanSepdckt R 28RIRR "SeERkSi B, H RS PRERREERRoaRe: BPe
b§.neutralizat|emoont"oﬁemqtmna%ﬂatgnmaﬁW1eésathantmhetOMHﬂwnr&soneces-
more al kyl aryl - syl-pheg %11%%1% an éhﬁneﬂecj?ﬁm ﬁ§ @%Féc t&§5§§r5
by neans of one or”several am nes y the term aryl -sul phoni ¢ aci

i s meant n1xtur§§eopth9ﬁ09f(ﬁhecﬁw@rtxaﬁﬁhgﬁl@gﬁﬂﬁﬁ;ﬁﬁ yPedhalpeezssaid

aromatic porti osimmeéﬁéa{@l;yubﬁmisats;oﬂrpeﬁﬁbihﬁhgniﬁ ad@ieiealt seuhar eyr

haphthalenl 15 ' £he "Same %3—%§um¥ing effect, the reduction, or even the
elimination of coating charges generally necessary.

_ By means of the invention, it becomes possible to

(O solve the problem of the setting solid of fertilizers very

sensitive to the clumping phenomenon, such as ammonium

20 nitrates containing sulphates in the mass or complex

fertilizers.
It follows that the anti-clumping product accord-
k/; ing to the invention for salts and for simple and complex

fertilizers is essentially constituted by a combination of
25 one or several amino salts of alkylaryl-sulphonic "acids
and of one or several amino salts of acid phosphates
esters, in the presence, as the case may require, of an
excess of amine, said combination being producible by
neutralization or "over-neutralization” of a mixture of
30 the one or more alkylaryl-sulphonic acids and of the one
or more acid phosphate esters by means of one or several
amines. -
By the term "alkylaryl-sulphonic acids“, is meant
mixtures of mono-, di- or trisulphonic acids of which the
35 aromatic portion, preferably benzenic or naphthalenic,
more particularly naphthalenic, is mono- or polyalkyl-



4 substituted, the degree of substitution being an average degree
correspgnding to the alkyl/aryl nolar ratios used for the synthesis, it
bei ng*ufider st ood that, for each of the contenpl ated degrees of
substitution, nanely generally 5 fromlto 4, it is possible to have
conpl ex nixtures of isonmers of sul phonic acids; preferably, the total
nunber of carbon atons of the al kyl portion4ddoes not exceed 16 in the
m xtures concerned. By way of exanple, it is indicated that, in the 10 case
of” 1. 3- isopropybubaphthﬁééneth&l@agﬁaeemfd$ubheiaue1agebedhg‘anuéverage
I sopropyl / napht ' h t |

propy P éﬁbfgg E:Er?gg L)nhgné 3coh dél glﬁﬁi%r £l bl ]@ 5 X :ﬂas gs

phosphat es” whi € prepare rect”reaction o npoun

a hydroxyl groufosu® ea§¥ﬁ¢hﬂ&&ﬂuﬂite#@@ﬂﬁﬁ%@@#r%¢°%@kyhat15ﬁﬂﬂﬂﬁth Of
with, for exanpige Bbﬁﬁ&hﬁié‘éeé”&é &88, othgupéei@uffénonﬁaméw §B8A&aM,Ch
correspond to the follow ng general for err& g

(11) 25 in whichrom[ &P ¢ prégeﬁﬁsQﬁﬁégﬁy?eﬁ P8&p 1Ry r pdKtyres ef
car bon at ons, -1§Bmef§ aifd skl phepries eatide); abkgfe:gabnp, hatientdtadn Buinbez0
carbon atons or g a r QKP. ' ' LQn, ha
froms8 to 12 caf oﬁ #%%E%¥é%% SE[Eﬁé]Xg%%f[égF?br%aéé%%ﬁégg %8%%%@ %?oﬁ?o
to 15 and prefetb@lvl$t%n¢8 eongernpedgeneral , the reaction recall ed above

for the preparation of ghegayederexdmpte, t Qcmed U{ﬁéi@;tganq:ha%nd 22 the

di esters. For economic reasons, a m xture of conpounds W th
(- 10 case of 1.3-isopropyl-naphthalene-sulphonic acid, the

—/ average molar ratio isopropyl/naphthalene is equal to 1.3.

th

By the term "esters of acid phosphates" which may

be prepared by the direct reaction of a compound with a
hydroxyl group such as an alcohol, alkylphenol or alkyl-

15 naphthol with, for example, phosphoric anhydride, the
preferred ones are those which correspond to the following

general formulae:

&
/OH _ OH
20 O=P—0 - (Rlo)nl - Rz and 0 = P<‘0H
0o - (Rlo)nz - R3 \0 - (RIO)n3 - R4
o (1) (11)

25 in which
- R; represents an alkylene group having from 2 to
4 carbon atoms,
- Ry, Rz and Ry represent an alkyl group having
from 8 to 20 carbon atoms or an alkylaryl group of which
30 the alkylated portion.has from 8 to 12 carbon atoms, and
- n;, ny and nz represent a number from O to 15
and preferably from 0 to 5. _
In general, the reaction recalled above for the
preparation of these esters leads to mixtures of mono~ and
35 diesters. _
For economic reasons, a mixture of compounds with
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5 a hydroxyl group is often .chosen, for exanple a m xture of fatty

al toholss, For the preparation of the anti-clunping product according to the
i nvention, a mixture of alkylaryl-sul pho- 5 nic acids and of acid
phosphates esters is fornmed, which.mxture is then neutralized and even
"over-neutralized" by one or several am nes. As anmine, recourse is
preferably had to al kyl - am nes, cycloalkylgnines or aromati c am nes and
possi bly 10 al kanol am nes; said am nes can be prinmary, secondary or

teftiary. The agi Rgaw@%yie gl kgl grebRdchAd¥ANt 2820ughip1ECROHE S ure B2d
to fatty al kyl - am nes_an referably to alkylamnes --or to m xtures of 15
such am nes-- wWEB%&EYn@Acehode carbon atons varies from12 to 20: technica

stearyl am ne or hydr ogeFairecitslepreparet i cogoathe esnitiscluiging hpredust
over-neutralization, ;the Latter dge exge 5% mpl.ar ,excess . of L ne
and 1< pref er appoSoEArRG By tRs 155RnTRbny nSoREREREY s PARLEEEY SouBheS
anti - cl unpi nf cokpoacdids @ard cafipacid nghospbaties esdeaisovissafermed, which
anti - cl unpi ng pﬁ?g%ﬁ&é i%c%h@hnﬂghQrEEEzéﬁvﬁﬂﬁ'QOena“obéésheQQQaQ?QEE" by
anti-clunpi ng product selected advantageously fromthe 25 group o atty

aci ds and t hei roBgl 0¥ 88VREPL 8%iBESteast one fornul ati on agent sel ected

advant ageously from t heagr catpi «e®NPrbebigsEl NEs Apreifesa®ley tHEd" 48 XhUk93 -

with macrocrystalline waxes. the fatty acid recqurse is

Advant ageous! y SBIPABA CFSIRAIITHAMLASS) P7 L SomeEiBo AT, Sl BPEFSPRYI
tO stearic agi dalkanodamliieesal tsmaick dmings acads,be epoimaeyi s ssthoadaageoos| vy
had/t o calciun1§érg§gg§siun1salts and preferably alum numsalts; still nore

particularly, 35 recourse is had to an alum numsalt in which the nolar
rati o "al um nun st eari cThei amine wmaythe oxrahkyjenated.

Advantageously, recourse i1s had to fatty alkyl-
amines and preferably to alkylamines -~-or to mixtures of
15 such amines-- whose number of carbon atoms varies from 12
to 20; technical stearylamine or hydrogenated suet amine
U give good results.
When there is over-neutralization, the latter does
not exceed 25% molar excess of amine and is preferably
20 limited to 10%.
The invention also relates to anti-clumping compo-~
, sitions comprising, besides the abovesaid anti-clumping
N\ products according to the invention, at least one other
anti-clumping product selected advantageously from the
25 group of fatty acids and their salts as well as at least
one formulation agent selected advantageously from the
group comprising mineral oils and their mixtures with
macrocrystalline waxes.

Among the fatty acids, recourse is advantageously

30 had to those having 12 to 20 carbon atoms and_préferably
to stearic acid.

Among the salts of fatty acids, recourse is
advantageously had to calcium or magnesium salts and
preferably aluminum salts; still more particularly,

35 recourse is had to an aluminum salt in which the molar
ratio "aluminum/stearic acid” is in the vicinity of 2.
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6 Geher'ally'oils with a paraffinic or naphthenic character are used, for
exanpl g« the naphthenic oil marketed by the NYNAS Conpany under the

t rademar:kk NYTEX and corresponding to the 5 foll ow ng specifications:
- density : 0.894 - kinematic viscosity at [err]
23-cSt - hydrocarbon conposition . aromatic : 10% 10

napht heni c . 46% . paraffinic © . 44% or - the

paraffinic oil marketed by BP _France_under the tradenmark ENERPAR and
cofrespondi ng to the fol3SRe4uftdpebitpcatithsa 1garatfinic @Rgingphthenic
: 0.925 - ki nemyharadteaodre/ udled,erfdr exanpd@ cSt - hydrocarbon
conposition . aromati o 12% ..n thenic : % 20

. paraffinic N t(_i’e'f Qg%ltﬁﬁ’e’%ct h%iz*/orm r%ﬁaget%eduﬁ #’g fB}r’?redq%@A%egfz%“p(ﬁnya
macrocrystal | i ne wax,undegouthe itzadenamkadBiiil yahdd corresporaliich tax the
havi ng the foll ow ng I lSHIGF S j.ng poi nt ;
[err] 25 § - kiné%g?fﬁgagéc sﬁﬁ?ﬁﬁéﬁaﬁﬂﬁ' 9 ¢St - penetration at
[err] ;16 =~ AsM&dYng t enperature : 0.8%4 The abovesaid
anti-clunping conposi ti ainheda®alcdivigdoaittie sdthenid on :ard igsquent |y of
type | or Il defined 30 below in Table A %% whi ch differ from one another
by the proportion of tTh&YSFRGEHRM,fomposifion

.. aromatic : 10%
( 10 . naphthenic : 46%
o . paraffinic : 44%, or

- the paraffinic o0il marketed by BP France under the
trademark ENERPAR and corresponding to the following

specifications:
15 - density : 0.925
~ kinematic viscosity at 40°C : 620 cSt
-~ hydrocarbon composition :
Y . aromatic s 12%
. naphthenic : 22%
20 . paraffinic : 66%.

When the formulation is formed by means of a
macrocrystalline wax, recourse is advantageously had to a

(_/ paraffin wax having the following characteristics:
- melting point : 58-60°C
25 - kinematic viscosity at 100°C : 9 cSt
- penetration at 25°C : 16

- blocking temperature 40.
The abovesaid anti-clumping compositions according
to the invention are frequentlf of type I or II defined
30 below in Table A and which differ from one another by the
proportion of the constituents.



TABLE A Constituent ' : Conposition  Conposition in % wei ght

of " t ypg-l of type 11 5 Anti -cl unpi ng product (according to the:

i nvent®.én) 5 - 35 60 - 100 Fatty acid or one of its salts

0 - O - 10 Mneral oil 20 - 90 0
- 30 10 Macrocrystal li ne wax 70 - 50 0 - 15 In types
| and 11, the anti-clunping product according to the invention
conprises: 15 - from15 to 85% of alﬁ g)ﬂ sul phonic acids, - from 85
to 15% of acid phosphates esters and pr - from30 to 70% of

al kyl aryl sul phonic acids, - from70 to 30% of acid phosphates esters. 20
The anti - ¢l unpi g treqgidydifg ding to the | dﬁqjgglcﬁd1§ @n%ﬁﬁg&g
by the fact thaf thered % ivis porated with o toypd it Sype € or
comﬂexfemi-.4zgg_ppa4m;gg£a94hetuitf nmihnr"“mn'flnlljnd
bed, the proguc{ Artibe-lungsiref prdueg at t hat ment 25 acqpired al nost
all of its final (sedwdiosd 4o ey tirventdiorsf§ f ¢ct iS7e- @%ount  pf t&ua- 100

- \

anti - cl unpi ng pteduet—aceorti-rg—to—the—+nventpr—preferably-erptoyed—in
the form of ant{ Fatyn#cigl canposition accordi ﬁg to the i nveqtlon The
abovesaid eff pomey@f ifimEalts of product 80 OGaccd@ing fo tKe - 10

I nvention is ad7anTagEUUigy_frUnrﬁTOﬁﬁ—TU_ﬁfﬁﬁ‘oUy WeT gitt—w T Tespect
the salt, or to]tH&eEapIBlor conplex fertilizér. 4bbr %ﬁartlcul arQy' 3(Q1er<
isincorpor@@edwthasalt rvmthaswrple«rcrrpl Tergiri 35
-(either an ant FATE IS 9% of type |, %z’y. ngL in ri’ un

.03 to 0.4%ancT prefera- bly, from0.05 to O. 2%by wel ght with respect
to the 8

A\)”4

In types I and I1II, the anti-clumping product
according to the invention comprises:
- from 15 to 85% of alkylarylsulphonic acids,

15 - from 85 to 15% of acid phosphates esters
and preferably |
L - from 30 to 70% of alkylarylsulphonic acids,
- from 70 to 30% of acid phosphates esters.
20 The anti-clumping treatment according to the in-

vention is characterized by the fact that there is incor-
porated with a salt, or with a simple or complex ferti-
. lizer, preferably at the exit from the drum or fluidized
— bed, the product to be treated having at that moment
25 acquired almost all of its final mechanical properties, an
effective amount of the anti-clumping product according to
the invention, preferably employed in the form of anti-~
clumping composition according to the invention.
The abovesaid effective amount of product
according to the invention is advantageously from 0.005 to
0.05% by weight with respect to the salt, or to the simple

or complex fertilizer.

30

More particularly, there is incorporated with a

salt, or with a simple or complex fertilizer,
35 - either an anti-clumping composition of type I, by
spraying, in an amount of 0.03 to 0.4% and, prefera-

bly, from 0.05 to 0.2% by weight with respect to the



tréated product, this§ spraying being possibly followed or preceded by
coat i ngpy means of a charge of the group conprising chalk, infusori al
earth,¥télc, clays or the like, 5 - or a so-called doped charge

obtai ned by treatnment by neans of an anti-clunping conposition of type II
of "a charge of the group conprising chalk, infusorial earth, talc, clays, -
the proportion of conposition Il with respe®& to the charge being from1 to
10% 10 preferably from1l to 6% by weight, the doped charge being,

enpl oyed by coating itFe@tedr oBEPENGE. of WIS t oSPIRYERG! or BBLNIT r RATF DY
0. 6% by weight with regpesied @x rdoeaii® bprashieing i by beagsudeastdiirge
that, in both cases, the Rropo]r:tion ofmlrS_ aﬁt]&'-ccl:ﬁj I ng ipré)‘guct.a' coradi

to the invention intP§ &i€edIFRYB (HE"R% T579 or= 19 o’thé15|?&ﬁ¥a r € 'ex
fertilizers is conpritsde,betlaysn of. @be dd&e). 05% by weight with respect to
the mass of Splts, 0b:0f UM Mg RIRECHHIL | bEedents B reaiment by
It is well kriown that it is not desir e to pre- pare the doped charge

usi ng substances confgeRen®t 88 AdH -GlNPERg EeRPPSd tdory oftypepyrihiofy a

sinpl e or conplex fecharigeer oty fRaNSgRdup sk IeBige difaeneridfusorial
follow 25 ed by the sgr ying.,of an oil, vaseline 0{ wax% product 3 Heav
fuel is also nuch us&8he %bﬁiﬁﬁs he Rrepectier 8f crmpositdon,
to avoid dust. At theiek tréspecthetaothengechangeorbeaing hefremd af tde 10%,

fluidized b the t r I tyeated, pr 0 LS. 0 | | ow
[err] and oﬁb en bel o%gﬁgﬁgﬁﬁl&%{:rﬁwglr r%‘gpéﬁdsbgf %%%nig%nﬁgﬁgge,éf}a%%t e
t sition tenpe- rabeiogf eoplpyededyl Corgingl iphitbe pyopeitiormwf tb Indou-

facturers. The hum dhky | pr82B2EBLYY. £8bm! N 52 St€8€.0.)6$S dPakeidht3S with
In certain particular cases, he™ anti-clunping treatnment may ~ be done

t
on a fertilizer paPEPECt 4G &he treated product,
it being understood that, in both cases, the proportion of

15 anti-clumping product according to the invention intro-
duced into the salts, or into the simple or complex
: fertilizers is comprised between 0.005 and 0.05% by weight
— with respect to the mass of salts, or of simple or complex
fertilizers treated.

20 It is well known that it is not desirable to pre-
pare the doped charge using substances containing too much
oil. | |

k/ The coating of a salt, or of a simple or complex
fertilizer by means of a doped charge is generally follow-

25 ed by the spraying of an oil, vaseline or waxy products.
Heavy fuel is also much used. These substances serve to
stick on the charge and to avoid dust.

At the exit from the cooling drum or at the end of
the fluidized bed,  the temperature of the treated product

30 is generally below 40°C and often below 32°C, which
corresponds for ammonium nitrate,'to the transition tempe-
rature from phases IV to 1III which is well known to manu-
facturers. The humidity is generally, at this stage, less
than 1%.

35 In certain particular cases, the anti-clumping
treatment may be done on a fertilizer partly cooled



9 between 80 and [err].” The.cooling is then continued after incorporation
of thetanti-clunping agent. In the case of the enploynent of an
anti - €lnpi ng conposition of type |, the latter may be sprayed at a 5 _
tenperature of about [err] by a suitable systempermtting its honbgeneous
di'stribution on the fertilizer; the coat- ing anount whose possible
application follows or preceeds that of tHh® anti-clunping conposition of
type I, may reach 2% by weight with respect to the treated product but 10
nost |y does notbekeeen 805andadPsftaddiuFoelingels jfhenc confiifped after
conposi ti ons acLeeiperaoidheot nstentamel ashlheing @#yentl t he use of mneral

coati ngs whose influencg op the rescatterin f s well w15,

To illustrate the anti -@i’uﬁ% nﬁaf)?oﬁgr %:Iﬁgsengﬁpif)xg'é%%og%ctag a%‘jégra%‘é“‘%"? he
i nvention, a ceremposhuider off typeadat ithet Apiiterwaray cher isprayed Rdr a
these trial g, &{?ﬂ& | XEr uggelei i (g [ nt
accordi ng tg tﬁl_é | ve%%%%?o%ﬁggg gspFi ggm?o%%‘%%ba%f Sfyegr%i%@i‘e}ﬁ}éﬂs
fertilizer was t¥@nhpBeganeus @%F?b_gﬁyi%eoﬁa&‘? fegitiddz@ad the scoat-

cl grrlpi ng modul ej g amsqfxyfﬁhbééU§béggamebhp%>n$caitgage fbil_g_wwﬁst ﬂ;ipnsdl:m ng
nodul e conprises, a neital. franmewor constituted by upri a | oadi ng
platform2, cr oé‘%a‘?)r%%egh% %#%ﬁ?’?&%’%%ﬁ'ﬁﬁ#%°’b&€éﬂ@? eﬁe 'B%’ésr%agh
filled with praRctoyt owkdghestwith weesperacktd ashes hdmeaded hprptactorbut.
A platfor mﬂig b%é adéés‘;t:%cﬂ@ é&?éﬁ&”b.gs%“ias 30 placed on the pile of bags.

By inflati t he"clshi on w conpressed air between the noveable platform
6Nahd the fixed pl atforddvangpgeously wastheangmtired umpinge Fompresibiers

This applied prasseF@inNgs veartrmd! enveation derddbBd MtbAlSvdidi hedf uBagSod 2
m hi gh. The ferr;[dl.rlxé%ae]r. \éggtlig ts lenrll'a%esre p{r?fftlxjégcéogna the rescattering of
dust is well known.

15 To illustrate the anti-clumping properties of the
products according to the invention, a certain number of
comparative trials were carried out.

Y For these trials, a concrete mixer was used in
which an anti-clumping freatment according to the inven-

20 tion was applied to 20 kg of fertilizer.

The fertilizer was then packaged in polyethylene
bags, then stacked in a clumping module of the type

U illustrated by the single figure.
This clumping module comprises a metal framework

25 constituted by uprights 1, a loading platform 2, cross
braces 3 and a fixed blatform 4.

Polyethylene bags 5, filled with product to be
tested, were stacked as shown on the platform 2.
A platform 6 bearing a 1lifting cushion 7 was

30 placed on the pile of bags. By inflating the cushion with
compressed air between the moveable platform 6 and the
fixed platform 4, pressure was transmitted to the pile of
bags.

This applied pressure was variable and could

35 simulate a pile of bags 12 m high.

The fertilizer was kept under pressure for a



10"period of greater or’ shorter duration, generally from 10 to 45 days,
sdneti#es several months. At the end of the test, the bags were opened, the
cl unps: were wei ghed and the hardness of the clunps was neasured by neans of
a 5 dynanoneter. The clunping is expressed as the percentage of clunps
(between 0 and 100). Cenerally, the hardness of the clunps is conprised
between 0 and 100 N but can reach 200N for dfitreated controls. 10

A clumping index is defined as being the product of the percentage of
clunps multipl i PexBdt I 1EreRas @F chertetnpuration, maenfeely frem| 48

fromthe averageoofasseysys) Bafietifieseisevierad eesohs 1SAEXAME flerld A8 the

anti - cl unpi ng treatnengﬁﬁaﬁ agplled to agﬁﬁgﬁwgéan | at ed conpl ex feéél|l er

of formula 15. 15e8%, pyFN&si RP9S  HRTEN (AP P cGHPBRR: 5T A ¥eEgheRng

the inven- tionthe0 haxminesd i ofl uthee nglampposids omeBsuoeldr iksy npeane obft be

two agents ggte&&ggmbgggegbe constitution of the anti-clunp- ing product of
, --a

conposition conposition C conprising the other of the two agents
entering into the constThet ioknpinge igntexpresgrtgass thepmpangantsige of

conposi tion A z18Rp8N{betleBR DJaREROB)H LI 8BndEE21 ¢, NEhEONERENBELObEAhe

The anti-clunping conpgsition A was constituted.- a proportion of % by
wei ght of the ngHﬂEF of ﬁ@ﬂ??éﬁgaapﬁﬁﬂeSP ﬂ??t&b@ m&gﬂt6§ﬂPb§eﬁ€Pgégoyf
1.3- 30 | sgproppktraapbihebaseslkphoni ¢ acid and 37% by wei ght of an

o oport Y oB 5 Passcon huc Rt Tndhl £ SoRthd U haP M b8 e
we-ght of a naco6cthet seirceatage of clumps multiplied by the hardness of
the clumps. '
Each measurement results from the average of
several bags (generally 4 bags).
15 EXAMPLE 1
An anti-clumping treatment was applied to an NPK
granulated complex fertilizer of formula 15.12.24 by using

(% - an anti-clumping composition A according to the inven-
tion, .
20 - an anti-clumping composition B comprising one of the two

agents entering into the constitution of the anti-clump-
ing product of composition A,
\/ - a composition C comprising the other of the two agents
entering into the constitution of the anti-clumping
25 product of composition A,
- an anti-clumping composition according to the prior art.
The anti-clumping composition A was constituted
- in a proportion of 15% by weight of the product of
neutralization of a mixture with 66% by weight of 1.3-
30 isopropyl naphthalenesulphonic acid and 37% by weight
of an acid laurylphosphate with 3 moles of ethylene
oxide with stearylamine, '
- in a proportion of 60% by weight of a mineral oil,
- in a proportion of 25% by weight of a macrocrystalline
35 wax.
The anti-clumping composition B was constituted



35 wax. The anti-cl unpi.ng conposition B was constituted 11 - in a
pr'opor%,t"&_on of 15% by wei ght of the product of neutralization of

1. 3-i sopropyl naphthal enesul phonic acid with stearylanmne, - in a
proportion of 60% by weight of a mneral oil, 5 - in a proportion of 25%
by- wei ght of a macrocrystalline wax. The anti-cl unpi ng conposition C was
constituted - in a proportion of 15% by weipht of the product of
neutralization of an acid | auryl phosphate with 3 noles 10 of ethyl ene
oxXi de (50/50 nol ar dnxeurpregortoivn afid 1Gi%esher weighth of ethel prnoduct ofi a

proportion of 60% bXeM@*?fizgéiéh m'f%er gl 39&Eops|:ﬁ'g913 ﬂ%éi&ﬂegulaﬁc{ﬁﬂf

wei ght of a macrocrystalline wax ant i
conpositions A B a@#d ik sfRATREEMINGHraying at [ERR] in the proportion

of 0. 35;/0 gy \tNﬁl ght %tﬁtﬁﬁéﬂ@f’éié@_diﬂ%d?[ﬁy|wéf§zthtt$!f5aaﬁ?ﬂxéﬁai; e bei ng
preceded by _the app|ication o n i ay in the proportion o

wei ght withd respectl‘?o t?lﬁ°?%’ﬁf Zbg #% biy'l"f‘%i%"fl él%rfb?‘ﬁ’&%%?’)@fﬁ"&%
according to the prwaxz.art was constituted by a doped clay with 3% by

wei ght of stearyl am ne. at?‘ﬁl OPSL t i ght
with respect to the fertl(%l zeri dﬁ?appr{&?og{l on b%l Q (??é{igé{%&g
spraying of 0.2%byineRgieraganticsspett 168 the weighti zQafr tb¢ zpmﬁmﬂ nef

The treated fertiligght¥@p; PACKSHYCSE Idh m&ﬂ@ti%r)%ﬁ‘ﬂ?omté“ﬁwﬁss moles
subjected to a cl ug%%ng%t est inthe clu |n((9j nodul € descri bed _above. The
CRs

duration oft0t he 2 heleng wxddsy ﬂ@?aﬁ MHedure of 1“°3‘Ckg/%?|‘?At
the’end of this tesdiesberdpgei verecansstsnin

~ in a proportion of 60% by weight of a mineral oil,
~ in a proportion of 25% by weight of a macrocrystalline
wax. :

15 The anti-clumping compositions A, B and C. are
applied by spraying at 80°C in the propoxrtion of 0.15% by
weight with respect to the fertilizer, this application
being preceded by the application of an inert clay in the
proportion of 0.3% by weight with respect to the ferti-

20 lizer.

The anti-clumping composition according to the
prior art was constituted by a doped clay with 3% by

'KJ weight of stearylamine. It was applied in the proportion

of 0.6% by weight with respect to the fertilizer, this
25 application being followed by spraying of 0.2% by weight
with respect to the fertilizer, of a vaseline.

The treated fertilizer was packaged in polyethy-
lene bags and was subjected to a clumping test in the
clumping module described above. The duration of the

30 stacking was 20 days under a pressure of 1.5 kg/cmz.

At the end of this test, the bags were opened
carefully. The clumps were weighed and the hardness of the
clumps was measured by means of a dynamometer.

The results of these measurements are collected in

35 Table B.



careful ly.. The clunps were wei ghed and the hardness of the clunps was

nmeéasurd by means of a dynanoneter.

col | ected in 35

The results of these neasurenents are

Tabl e B. 12 TABLE B Hardness C unpi ng Treat nment

clunping of clunps | ndex 5 Cl ay doped with 3% am ne 0.6 %
88 2 5500 M neral oil 0.2 % (prior art) Cay
0.3 % 35 46. 5 1630 10 Compdsition A 0. 15%
(according to the invention) Cay 0.3 % 71 59
4200 Conposition B 0.15% 15 CTAPLE B 0.3 % 50
47 2400 Conposition C 0. 15% Untreated control
100 160 16000 The results coll gct e‘i I n %e essrg?v (:t hat } . s
20 possible to *educe_%%tq%%?t of coating ag g%in%n oi I d] Sls Pd;l 1
an anti-cl unpi ng_agent” con tuted by a corrrerm op&d_char de land that
t he conbi nat'on r{\g agents acgording to the |nvent|on shows
potentia- ti %ﬁ?;lizyﬁ mpi ng pl’d)BeEgI esgaf thel twggyconstil- Zxod uemt
active material of the corrbl natlon LE 2 An ant}i - cl unpi ng |t r eat nent
is applied to ahMimeFalniQdh nitrate tlot?at% hg 33.5%0? ni t r ogen and
contai ni ng 3% of amgﬁmdﬁna&tﬁ)phate in the npss. The fertilizer vas 30
treated at [err Fowr—tests—were—eared—oept—r—whi-ch—t-he—antit—+t-elurpthng
treatment consi sméyrespectlvely of s@r.8yidng aB5 err]| of 46..5% by waiGHtx
V\:t_h respeci,to b@ﬁ\po%ritﬂildrzir of 0.15%
(Y (according to the invention)
| Clay 0.3%| 71 59 4200
Composition B 0.15%
15 Clay 0.3 % 50 47 2400
Composition C 0.15%
Untreated control 100 160 16000
—
The results collected in Table B show that it is
20 possible to reduce the dose of coating agent by one half
with respect to an anti-clumping agent constituted by a
_ commercial doped charge and that the combination of anti-
Y clumping agents according to the invention shows potentia-
tion of the anti-clumping properties of the two consti-
25 tuent active materials of the combination.
EXAMPLE 2

An anti-clumping treatment is applied to an ammo-
nium nitrate titrating 33.5% of nitrogen and containing 3%
of ammonium sulphate in the mass. The fertilizer was

30 treated at 30°C. .

Four tests were carried out in which the anti-
clumping treatment consisted respectively of spraying at
80°C of 0.1% by weight with respect to the fertilizer of
anti-clumping compositions D, E and F described below, and

35 an anti-clumping composition according to the prior art

constituted by a commercial aminated oil containing 18% of



anti-cl unpi ng conpositions D, E and F described bel ow, and 35 an

ant i - cf#anpi ng conposition according to the prior art constituted by a
commercial am nated oil containing 18% of 13 stearyl am ne and sprayed
under the same conditions. Conposition D was constituted: - in the
proportion of 19% by wei ght of the product of neutralization with
stearylam ne of a m xture contain- 5 i A 66% by wei ght of a

1. 3-i sopr opyl napht hal enesul pho- nic acid and 37% by wei ght of an acid

| duryl phosphat e Steanvleaise 50856psRYESN Hnderd tihee SBBes pondiiti onse

proportion of 6% by wei %}nggfsﬁtigﬁr DC was Gonztiftulte@:proportion of 50% by
wei ght of a mneral oil - in the pig ortion of 25% ht. of a

b
macrocrystal - |iné& & thRORIRRATGPE s 1@Endy Maight o z’Pﬁep PEYPGEt: P&n
of 19% by wei ght of ﬁéﬂﬁrmadm&onf wiiehi saleargiliaminel of 3. drixtuomeopyintain-~

ht hal | phoni t I = .l ' f
Soh by wet ghtSof st edPite 688 " Hefgtln 3o T8 SBEprk e thell iRdr R0
mneral oil and - imichegidopod 3% diy 2884dlyt wef gae a€id Aevrydpposphate

line wax. Conmpositiqhikied BQ”Sb/BBt 8¢ m Pnb'l 'é% B&%Q%Eb@” of 19% by

wei ght of the product of neutralization of an acid auryrphosphate (m xture
50/ 50 of nono- and dfedher ProRPrRiepeRfy PEnPcweight of shepgdcpaGdsnt i on

of 6% by wei ght of- i’fneftthp@@pdrtiohnthQOI%r BROWEigh tOBfSQ‘VQnIahe\ﬁllgbtuof a
m ner al 0|I and - Qn % orti r{n) of ‘ZDSZ(V%by vve‘kg macr ocr taltal-
1§ ne wax. ERRgeEatm oD 24 T velht of oF BacERCENE
pkoportlon of 0. 1% Byneewglkt. W th respect to the fertl-
Composition E was constituted:
- in the proportion of 19% by weight of the product of
neutralization of a 1.3-isopropyl naphthalenesulphonic

15 -acid with stearylamine,

- in the proportion 6f 6% by weight of stearic acid,
_ - in the proportion of 50% by weight of a mineral oil
— and

- in the proportibn of 25% by weight of a macrocrystal-

20 line wax.
Composition F was constituted:

- in the proportion of 19% by weight of the product of

Ky/ neutralization of an acid 1laurylphosphate (mixture
50/50 of mono- and diesters) with stearylamine,

25 - in the proportion of 6% by weight of stearic acid,

- in the proportion of 50% by weight of a mineral oil
and

- in the proportion of 25% by weight of a macrocrystal-
line wax.

30 The compositions D, E and F were applied in the
proportion of 0.1% by weight with respect to the ferti-
lizer.

The treated fertilizer was subjected to the test
. described in Example 1 and the same measurements were

35 carried out. .

The results of these measurements are collected in



lizer. The treated fertilizer was subjected to the test described in
EXaane%l and the sane neasurenents were 35 carried out. The results of
t hese “neasurenents are collected in 14 Table C. TABLE C Hardness

Cl unmping 5 Tr eat ment clunmping of clunps | ndex
Conposition D 6 20 120 (according to the
I nvention) Conposition E 5% 55 2750
Conposi tion F 27 45 1200 10 Conmerci a
aminated oi| Table Gg 39 1000 (according to prior art)
Untreated control 100 TABRE(OC 20000 The results

collected in Table C shOM/thét t he 15.

conbi nation according to the

i nventi on sho\
respect to the
conbi nati ongt ak
3 An anti-clunr
formula 16.10. §
t enper at ure of
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properties of each of the c
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39 1000
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Untreated control 100 200 20000

The results collected in Table C show that the
combination according to the invention shows a potentia-
tion of the anti-clumping properties with respect to the
properties of each of the constituent agents of the
combination taken separately and formulated in the same

15 .

manner.
EXAMPLE 3
An anti-clumping treatment was applied to. an NPK
complex fertilizer of formula 16.10.5 known to be daiffi-
cult to anti-clump and which has a temperature of 35°C.
Recourse was had to a composition G according to

20

the invention constituted
- in the proportion of 10% by weight of the product of
neutralization with stearylamine of a mixture contain-
ing 75% by weight of 1.3-isopropylnaphthalene sulpho-
nic acid and 25% by weight of an acid alkylphosphate
(50/50 molar mixture of mono- and diesters) of which
the alkyl portion was constituted by a chain compris-
. ing essentially a mixture of C;g et en C,g,
- in the proportion of 90% by weight of a mineral oil.
in a proportion of 0.3%

25

30

There was first applied,
by weight with respect to the fertilizer,
sprayed at 80°C the composition G in the proportion of

35 a clay and then



thée al kyl portion was constituted by a chain conpris- ing essentially a

m Xt uresof Cl6 et en CI18, - in the proportion of 90% by wei ght of a nineral
oil. Fhe&re was first applied, in a proportion of 0.3% 35 by weight with
respect to. the fertilizer, a clay and then sprayed at [err] the
conmposition Gin the proportion of 15 0. 2% by weight with respect to the
fertilizer. Two conparative experinents weld® carried out by neans of two
conmposi tions according to the prior art, denoted by "Control N 1" and
"Control [err]0.2% by WeighGOH@ﬁblrF§PﬁFtw§9 Ihegfpytidizesyl phonat e

nar ket ed by Conpagni e E%n%r&?aﬁ@cfwdekbaﬂm@%gﬁﬁéﬁe Upderildee baedegark
"GALORYL ATH 24". It was enp cégd with the scope of a treatnent which
S

consi sted of cB&BPSgy B r?é’é’n pﬁs*%LBVSV\é?(t}Fﬁr iM% tOspthe | art.
fertilizer of aehdtedl by, "t:ohltmmdbe"spnayl"n-@nacb:onem]z"of 0. 2% by wei ght

ith respect to the fe ] r tainin 0 ' f
VC\:AontroI I[Oerslf’] in heavy Fé?'err] 6\%%;(%0 eﬁlg&}]a%l\%ils %%%é(%‘%?éﬁh%gke%ed
vaseline. |t why @mmpggaiamﬁtangaiﬁesdep@roﬂuatSHiﬂduauriaﬁQhundesi$haj
15 of a Coat' an}d@mgé‘ﬂr 0§§Kx§dr€ib Ofri: %-bﬁ 'gms Wehg byea PeEtni

wel ght of I on

fertilizer ope 3% by a ase o

stearylanlne ﬁ@PPSm@G By ERpatment FhPGPrF°8§i§t§@)9¢\Hﬁiﬁﬁnngﬁ Fﬁﬁﬁﬁbt

to the fertiliger,oofg sBid Mﬁr{@l wigh respect %Be tHeatrad-th e biel Z@f was
SCI i

TP RLG R [ ST L ICH IR T e R
T E D Har dnesespe€tunpi rdhelrgattielizer of a mimﬁwmqmoqptﬂlninmmks% by
I ndex (0.7 qb&é@&ht of Control N°1 in heavy fuel N°2.
Control N°2 was constituted by vaseline. It was
employed within the scope of a treatment which consisted
15 of a coating in a proportion of 0.5% by weight with res-
pect to the fertilizer of a clay doped with 3% by weight

of a composition based on stearylamine, followed by

— spraying at 80°C of 0.2% by weight with respect to the
fertilizer, of said control.
20 The treated fertilizer was subjected to the test
described in Example 1 and the same measurements were
_ carried out.
Y The results of these measurements are collected in
Table D.
25 : - TABLE D
. F4 Hardness Clumping
Treatment clumping | of clumps Index
( 0.7 % clay '
Control n°1 ( 0.03% GALORYL ATH 24 4 96 7100
30 ( 0.17% heavy fuel
o ( 0.5 % doped clay
Control n°2 ( 0.2 % vaseline . 95 85 8070
- (0.3%cl
Composition G 0.2 % compos1t10n G 50 43 2150
35 Untreated control 100 20 20000




Coritrol [err] ( 0.03% GALORYL ATH 24 74 96 7100 30

( 0. 17%sheavy fuel Control [err] (0.5 % doped cl ay 95 85

8070 (V.72 % vaseline Conposition G 0.3 %clay 50 43 ( 0.2
% conposition G 50 43 . 2150 35 Untreated contro

100 20 20000 16 The results collected in Table D show that,
on a fertilizer extremely difficult to antit Iunp the inven- tion enables

t he anmounts of m neral coatl e re ce_th ratlo of
rescattering of dust S|ghF l%%n qﬁ%ﬂﬁ%ﬁdﬁ%théﬁe RpF g on a
anti-cl unpi ng pfetaﬂmanee emﬁnemdhynﬂitftmmmbstblmmﬂ3«hmumpunthecunden-
macrocrystal lin

I I n t
applied to an %k granu at ed é:g:e Erai: % Pi zerﬂ%*?grnuqﬁa gggﬁgﬁéﬁ)b lb%
using: - anti-credpceg.cdenss ttmnsralténd af aresedthgringt iof dweht ségnii-S

- the anti - %um&aan%qwoatéa&bﬁ AfhEXSEP! @mbrovidy anthe C! BERHOG1umping
conposition conpr|5|n% the other of the two agents entering into the

constitution of PERECTMENCEI unpi ng product of compositions Hand I, - an

anti -cl unpi ng corrp03| t i aptdccdufpdfgt ocbhposdld tibnor Gr tdoddie Adti - Ahalpideg
conposition H nstl n.the proportion of 15% by wei ght of the
product of neurg gf?%%gii%ﬂesvgafylan1ne of a mxture contain- ing 65%
by wei ght of 1.BXAMBBEogdyl| napht hal ene sul pho- 25 nic acid and 35% by

W(Ei ght of ai‘OaCid al kyl pRosphial & 1dGiiNgd tFeSOMBRE! 40 hpbitied to an NPK
\— granulated complex fertilizer of formula 15.12.24 by
using:
- anti-clumping compositions H and 1 according to
the invention, -
15 - the anti-clumping composition B of Example 1,
- an anti-clumping composition J comprising the
. other of the two agents entering into the constitution of
R\ the anti-clumping product of compositions H and I,
- an anti-clumping composition according to the
20 prior art.
The anti-clumping composition H was constituted
- in the proportion of 15% by weight of the product of
_&g/ neutralization with stearylamine of a mixture contain-
ing 65% by weight of 1.3-isopropylnaphthalene sulpho-
25 nic acid and 35% by weight of an acid alkylphosphate
defined in composition J,
- in the proportion of 60% by weight of a mineral oil
and ' '
- in the proportion of 25% by weight of a macrocrystal-
30 line wax.
The anti-clumping composition I is constituted in
‘the same manner as composition H, with the slight diffe-
rence that the 60% by weight of mineral oil are replaced
by a mixture of 57% of mineral oil and 3% of aluminum
35 stearate.
The anti-clumping composition J is constituted



- i'n the proportion of 60% by weight of a mneral oil and - in the
prioporii.on of 25% by wei ght of a macrocrystal - 30 | ine wax. The
anti - ¢l inpi ng conposition | is constituted in the sane manner as
conposition H with the slight diffe- rence that the 60% by wei ght of
mheral oil are replaced by a mxture of 57% of mneral oil and 3% of

al um num 35 stearate. The anti-clunping conp@sition J is constituted 17
- in the proportion of 15% by wei ght of the product of neutralization with
stearyl am ne of anm doi ¢hel lyopqtishae® 188/ by welightniod utke obraduot afd

diesters) of which F:Qﬁt?%ﬁ(%a@ﬁbh' OBy Cé%'?—z%tffllgnﬁ(ii)éJYOi* oAl Bla  alkyl-

conpri sing essentia a mxture of [err] [err], -

proportion of 6096b?hﬂépgﬁﬁeoﬁ59/§Phép%a§mmi¥§“fa 9?1W?%PDrBHGrF#@ﬁtGFSQS%>
by wei ght of g mll;cr OEr mairr ﬁhé’l%ll_./@ﬂ pértion is cth%‘bﬁlﬁ\ited Lugalagchain
conposi tions are appli spr ayi e

proportion o O. 15W0899ﬁéﬁéﬁp ﬁggﬁnﬁgggigtgtgxfﬁgrgep% # SPg |sc10'
application bei ng-piacdded gwopdretippl o€atiodn by waightr pfclayminerdd oil
proportion of 0.3% gy weight with respect to the ferti- 15 |izer. The
conposi tion according to the prior art is constituted by a doped clay wth

3% by wei ght of stedpyltheyprgportions ofpAS% Py weighprebort Mesrecrystalby
wei ght 20 with respeghet fakhe fertilizer, this application being follomed

0
by e SPT AN, Of VASCLLC i LS REaRR { Ol G O WA WY are
pdyet hyl ene bagppanddi bys sipregtied ax B0CiLUN Nthé gatoportien coanpi. 21§% by
weight with respect to the fertilizer, this application
being preceded by the application of an inert clay in the
proportion of 0.3% by weight with respect to the ferti-
15 1lizer.

The composition according to the prior art is
constituted by a doped clay with 3% by weight of stearyl-
amine.

It is applied in the proportion of 0.6% by weight

20 with respect to the fertilizer, this application being
followed by the spraying of vaseline in the proportion of
0.2% by weight with respect to the fertilizer.

Kw/ The treated fertilizer is packaged in polyethylene

bags and is subjected to a clumping test in the clumping
25 module described above. The duration of the stacking is 40
days under a pressure of 1.5 kg/émz.

At the end of this test, the polyethylene bags are
opened carefully. The clumps are weighed and the hardness
of the clumps is measured by means of a dynanometer.

30 The results of these measurements are collected in
Table E.



25 nodul e .descri bed above. The duration of the stacking is 40 days under a
priessyrg of 1.5 kg/cnR. At the end of this test, the polyethylene bags are
opened: éareful ly. The clunps are wei ghed and the hardness of the clunps is

measured by neans of a dynanoneter. 30 The results of these
neasurenents are collected in Table E. 1P8TABLE E Hardness C unpi ng
Tr eat nent clunmping of clunps I ndex 5 Doped clay with 3%
am ne 0.6 % 89 $¢%£§&% 7030 M neral oi
0.2 % (prior art) day . 2 52 3220 10
Conposition B 0.15% d ay 0.3 %42
1930 Conpositign H 0.15% (according o tge inyepii@ndsd Cl&h
0.3 3 31 51 rreak8fcCoMPOSI Ui 0 | |clumping | 15H0 & RGRBES hanbantte
i nvention) C ay 0.3 %48 2500
Conposi tion g Doped 813dp%ibhs3gxanple illustratesijthe potentlatlon of
the anti-cl unpijngmpi@perties of the towea¥tive nd@erijal s Z9nstijt ut 780t he
conposition asq ated Wi al um num ¢arate. EXAMPLE 5 An
anti -cl unpi ng t } ?%Papplled t 85%ﬁ§ rum
prlor art)
Clay 0.3 %
62 52 3220
(- 10 Composition B 0.15%
\—
Clay 0.3 %
42 46 1930
Composition H 0.15%
(according to the invention)
15 Clay 0.3 %
- 31 51 1580
Composition I 0.15%
(according to the inventionn
~ Clay 0.3 %
. 48 52 2500
20 Composition J 0.15%
This example illustrates the potentiation of the
' L./ anti-clumping properties of the two active materials

constituting the composition associated with "aluminum
25 stearate.
EXAMPLE 5
An anti-clumping treatment is applied to ammonium
nitrate titrating 33.3% and containing 4% of ammonium
sulphate in the mass. The fertilizer is treated at 30°C.
30 : Four trials were carried out in which the anti-
clumping treatment consisted respectively of a spraying at
80°C of 0.1% by weight with respect to the fertilizer of
the anti-clumping compositions K, L and M described below,
and of an anti-clumping compOsitioh according to the prior
35 art constituted by a commercial aminated oil containing
18% of stearylamine and sprayed under the same conditions.



nltrate tltratlng 33. 3% and cont ai ni ng 4% of ammoni um sul phate in the nass.
The fer?qllzer Is treated at [err]. 30 Four trials were carried
out inSwhich the anti- clunping treatment consisted respectively of a
spraying at [err] of 0.1%by weight with respect to the fertilizer of the
anti-clunping conpositions K, L and M descri ged bel ow, and of an

anti-cl unpi ng conposition accordlng to the prlor 35 art constituted by a

conmer ci al am nated oil n 485 ok %ﬁggg agg s ghder
t he sane conditions. %% f%% conp05|t|on accor 2§’t§ thﬁ?%gg%tlon I's
constituted: - cAnskdtytedértion of 22% by weight of t he product of

neutralization w thjgat aNey! ﬂlﬂ:tﬂforﬁ OF X2 2% ebgoRieal it 5::f the | pBogadabyf

ht of a tributyl hl | d ht of d
St earyl phosphat o (SOPBORLAERRAOD: "AiRoS CaRGYUPBATE: OF, o miF<ine BPOSBRon

of 10% by wej ght of inged&iS% bgi deighitn dfhea ptnmbntymnnabhtﬁ%lbynewallphbndb a
paraffin oil, 10 g é{t&‘ E‘s%p 5% %Qi t2 % bX gfteﬁ ﬁh%%b}’x%‘t%' -
n e mo agents en

line wax. The conp05|%|o S on I'ng-1 nto
the constitution of(éﬁﬂﬁﬂcménﬁuﬁg pfo@gap-oﬁnﬂhélegﬁpﬁsoton K. 15

I't is constituted. 1n'%hbh5erBEQ&bhOBfOROQZ%QbﬁeﬂﬁhﬂhbeEth%ierQéﬁﬁt of
neutralization of a tributyl-naphthal enesul phonic acid with stearyl am ne, -

in the proportion~ anlﬁgﬁb?rﬂgP§ﬁ§°Bf°§téé?lEYaHFaghEOOf a PPHaFﬁén oil,
proportion gf 45@&bﬁnmehghbrabo&tﬂ@habm 23% by -weiygtiticopr eapaetirdoergbtai%
by wei ght of a nacrg%r % | i ne wax. The conposition M conprises the
otver of the two ag i férlng into the constitution of the anti-clunping
25 product of conpositi BheKcompositionsti ogmparises one of the two agents

entering into the constitution of anti-clumping product of
the compositon K.
15 It is constituted:

- in the proportion of 22% by weight of the product of

neutralization of a tributyl-naphthalenesulphonic acid
(./ with stearylamine,

- in the proportion of 10% by weight of stearic acid,

20 - in the proportion of 45% by weight of a paraffin oil,

- in the proportion of 23% by weight of a macrocrystal-
line wax.

L The composition M comprises the other of the two
agents entering into the constitution of the anti-clumping
25 product of composition K. It is constituted:

- in the proportion of 22% by weight of the product of
neutralization of an acid stearylphosphate (50/50 mix-
ture of mono- and diesters) with stearylamine,

- in the proportion of 10% by weight of stearic acid,

30 - in the proportion of 45% by weight of a paraffin oil,

- in the proportion of 23% by weight of a macrocrystal-
line wax.

The treated fertilizer was subjected to the test
described in Example 1 and the same measurements were
35 carried out. The duration of stacking was, in this case,

45 days under a pressure of 1 kg/cmz.



i'n the proportion of 22% by wei ght of the product of neutralization of an
acid skearylphosphate (50/50 m x- ture of nono- and diesters) with
stearytanlne in the proportion of 10% by weight of stearic acid, 30

in the proportion of 45% by wei ght of a paraffin oil, in the proportion
of* 23% by wei ght of a macrocrystal- |ine maéo The treated fertilizer was
subjected to the test described in Exanple and the sane neasurenents were

35 carried out. The durgiion ol 3Lagki felESnelButlhgntasEre2cAl dRxasIRdeY

a pressure of 1 kg/cm resu €S€ neasurenen
_ Har dness
cl unpi ngpagfECEFUNDS

in Table F. TABI'gbRe5F. %
Cl unpi ng Tr eat nent | ndex Conposition K

45 30 1350 (according to The Tnvention) Conposition L

95 80 7600 10 Conpositi-on- QL5 79

67

6840 Conmer @ al
prior art) Untr

am nat ed oi
eated ooehitabnt

TITabhl o |- LhAAL"‘ hat
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d i
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h ot
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results coll ect
i nventi on cause
properties with

1
sCompoappéen Kance of a pot
(aesp&dﬂngotphthprbpeentéené

enti adbon of tha80anti}

each of

the consti

- cl 3BPDONg
f uent 20

agents of the c
manner . EXAVPLE

rbratTontaken S>cpdl atet Yy

SompogAtionl knpi ng treat men

rrd——or ot

s98ppl i

ated—T T th

ed t80an N

Salle

PK Z6RBI ex

ormuta 15.11. 22 Known 1o be

fertilizer f f 5.
Composition M

\
o

7T -
95 72 6840

Commercial aminated oil 67 32 2140

(according to prior art)

Untreated control 100 200 20000

15
The results collected in Table F show that the
combination according to the invention causes the appea-
rance of a potentiation of the anti-clumping properties
with respect to the properties of each of the constituent
20 agents of the combination taken separately and formulated
in the same manner.
EXAMPLE 6 .

An anti-clumping treatment is applied to an NPK
complex fertilizer of formula 15.11.22 known to be diffi-
cult to anti-clump and which is at a temperature of 35°C
using, by spraying with a proportion of 0.1% by weight
with respect to the treated fertilizer,
composition N according to the invention
clumping composition according to the prior art consti-

tuted by a doped clay in the proportion of 3% by weight of

25

an anti-clumping
and an anti-

30
stearylamine.
The composition N is constituted:

- in the proportion of 15% by weight of the product of
neutralization with stearylamine of a mixture contain-
ing 50% of 1.3-isopropyl-naphthalenesulphonic acid and
50% of an acid laurylphosphate (50/50 molar mixture of

35



25 cult to anti-clunp and which is at a tenperature of [err] using, by
sprayisig with a proportion of 0.1% by weight with respect to the treated
fertikizer, an anti-clunping conposition N according to the invention and
an anti- clunping conposition accaording to the prior art consti- 30 tuted
by a doped clay in the proportion of 3% by I ght of stearylam ne. The
conposition Nis constituted: - in the proportion of 15% by wei ght of the
product of neutrali [ on_ Wk t am ne of a m xture contain- 35

ing 50% of 1.3-i sop'ﬁ%%?l -%ﬁ%h@%%%g%%h honi ¢ acid and 50% of an acid

| auryl phosphat e (50i0thel aropogtian @t 60%1 bypiweightd afest apinjeral j@ilhe
proportion of 60% bynqei ght of a mneral oil and - in the proportion of 25%

by wei ght of a macrocrystal- 5 line X. TABLE.G dness Cl unpin
™1 eat mont O YEe RBPRETEHPRCPANESY DHndBAOG OB TPORYRFSL-

37 3§ 1i3®0wdmccording to the invention) ( 0.6% doped cl ay
44 47 2070 Control ( 0.29@X§E§I'ne Untreated control
100 160 16000 15 This exanp+e——#$lustrates the fact that a
conposition according to the invention pernmts the elimnation of the
m neral coatindg. Advantageously, this rgmarkgable qqg}d,géggpi@gwggin
performance i$ accofRadtMméntby Suppressi|od umping eofq§p@ﬁ§§ringn@@x?re
dust. EXAVPLE T-An_anti-clunping treatpment {i ' o a ureg-
, 10 Composition N 37 35 1300
i~2 (according to the invention)
( 0.6% doped clay 44 47 2070
Control ( 0.2% vaseline :
Untreated control 100 160 16000
15
This example illustrates the fact that a
. composition according to the invention permits the
— elimination of the mineral coating.
Advantageously, this remarkable anti-clumping
20 performance is accompanied by suppression of the
rescattering of the dust.
EXAMPLE 7
N\ An anti-clumping treatment is applied to a urea-

based fertilizer granulated with a charge in the mass by
25 using an anti-clumping composition O according to the
invention and an anti-clumping composition according to
the prior art. . .
The anti-clumping composition 0 is constituted:
- in the proportion of 19% by weight of the product of
30 neutralization with stearylamine of a mixture contain-
ing 75% of the 1.3-isopropyl-naphthalenesulphonic acid
and 25% of an acid laurylphosphate (50/50 mdlar
mixture of monoQ and diesters),
- in the proportion of 5% by weight of stearic acid,
35 - in the proportion of 53% by weight of a mineral oil
and



based fertilizer granulated mith a charge in the nass by 25 using an

anti - efunpi ng conposition 0 according to the invention and an anti-cl unpi ng
conposi¥fion according to the prior art. - The anti-clunping conposition O
is constituted: - in the proportion of 19% by wei ght of the product of 30
néutralization with stearylam ne of a nixtuig contain- ing 75% of the

1. 3-i sopropyl - napht hal enesul phoni ¢ acid and 25% of an acid | auryl phosphat e
(50/50 nol ar m xture,o0 p— L eglee . b | : ri Y
wei ght of stearic agPd?hggBQOP?E?%g?hékp??goﬁﬁ(ﬂ%%) 53&?%5 ﬁ%?gﬁ€£%§%%?

m neral oil and }jne VaXthe proportion of 23% by weight of a
macrocrystal - |ine wax. rHée @iti-clunpinly GONpUEitivh aaeeotidigg 0tbhethe
prior art is-constituteg 3% a conggrgi | ,aqueous sol uti.on 5 of an 1

Bl kyl sul phat e aBSHRFaPBE 4Pt ROBBLAEIERoPYna: SSIISES e h AR ngPLUELPY: o
type. The amti-oEuapi atkybspiphatesssoeisbedyelitbnsoheblerpolymer ofi the
proportion of 0_1% ' | - t tothe fertilizer. 10

The test is tha?éﬁ%g%?¥ﬁggn$%w%%§ﬁ%ﬁ% ﬁfﬁéﬁe dura- tion of stacking was 20
days under a pressure ofhe fatifeluppingpepmpositdesss ang #RAAKLAreat ket
clunping of C|EéPﬁilibéﬂeinSQhéFb%ﬁg@%ﬁwdﬂfﬁfto.iﬂebPVMQEQNﬁ with res-
100 47 4700 quggs%%ifn (according to the invention) 30

22 660 2BSCTtURP [ ERE tPTLH1ZRT - 100 60 6000
Thi s exanplyg il | ustrat eBhé heestitis cthapi deserbbedethi BExambplé hke. cohpodutaen

%ESPrd'”g to th@iéHVSEtéggcking was 20 days under a pressure of 1 kg/cmz.

TABLE H
3 Hardness | Clumping
15 Treatment hclumping of clumps Index
Solution according _ : .
to the prior art 100 47 4700
W Composition 0
(according to the invention) 30 22 660
20 Untreated control 100 60 6000
This example illustrates the anti-clumping pro-
K_/ perties of the composition according to the invention.
EXAMPLE 8
25 The composition K described in Example 5, and the

formulae called "coating mixture A, B and C" described in
EP Patent 113 687, were tested comparatively.

The tests were carried out on a 33.5% ammonium
nitrate containing 4% of ammonium sulphate.

30 The treatment consisted of spraying at 80°C of
0.1% by weight with respect to the fertilizer of different
anti-clumping compositions.

The treated fertilizer was subjected to the test
described in Example 1 and the same measurements were

35 carried out. The duration of stacking was, in this case,
45 days under a pressure of 1 kg/cmz.



EXAMPLE .8 :25 The conposition K described in Exanpl e 5, and the
forrru[,.«ée called "coating mxture A, B and C' described in EP Patent 113
687, VWwefe tested conparatively. The tests were carried out on a 33.5%
ammoni um nitrate cont ai ni ng 4% of ammoni um sul phate. 30 The

treat nent consi sted of spraying at [err] of,0.1%Dby weight with respect to
the fertilizer of different anti-clunping cC ositions. The treated
fertilizer was subject o] S e and t he sane
measurenents were 35 gglriéle%gsh § %ﬂg %ﬁria I on (r)yf stac |ng was, in this
case, 45 days under a pressure of 1 kg/BMBLE I 23 The results are collected

in Table |I. TABLE | Hardness d unping Treat nent cl unpi ng of
clunps | ndex MpoSiTion K (according 1o [hE | nyentipn

1350 Coating mi[xture A 100 0, [|Haxn G)%i?@%‘ng
mxture B Treatppnt 100 l(R)’d’ﬁ“‘ijO“Qo%f YRR} ut®

100 10(? TLOOO Th| exarrpl e I'Tustrates the |deci sive sliperiority

of the anti-cltni) E} to t i qven- tipn w
respect to the 1 Of _ar Fertﬂﬁl zer tﬁgkll ng g‘ﬁ'{'/erv str%‘gq tendxe\f?l‘%g t

setting solid ey L S 1. Anti-cl unmpi ngygr gducty ger shl i ingle
-and conpl ex fertl?%ékéé Qhﬂ#%%%@rlzpd by. the fact thdgt it éq, 6000
Coating mixture B : 100’ 100 10000
. 10
L/'_ Coating mixture C 100 100 10000

This example illustrates the decisive superiority
of the anti-clumping compositions according to the inven-
15 tion with respect to the prior art on a fertilizer having
a very strong tendency to setting solid.



essentially constituted by a conbination of one or several 5 amine salts of

sty sulprenie,ac i Tand of one or severat an ve HRAMRARYNN
S

Product according to Claim1, characterized by the fact that "it"i
constituted by a conbination conpris- 10 ingafrom15 to 85% of

al kyl aryl - sul phonic acids and 85 to 15% of acid phosphates esters, these
pyoportions being preferably respectigetyafgon g0 to 70% and from 70 to
30% 3. Product according to one of Cai 2, characterized hy the_
fact that the al kyl aryl +sul PRbhreluBpipgd RreduGE xf9F e Al ¥Bnosimple opnd
triﬁULpron!C adeﬁpméxwhéeriuPee&sommanaqaaﬁﬁqam 1y efiss abhgtbamadniix ois
napht hal enic, nore rticul ar nappt enic, i.S.0onp-_or

ol yal kyl - subst Praehiiel ¥ Gen¥slelPbalaels Ceotdiitbion 6 ave,apesaueral
correspondi ryy tamihe &adtls a0l alkydary(-sudphonicseacids @nd sgfit loew sorit

bei ng under st oogd, 88k faq,[irﬁacg?ggstr@fg%%ggn%ﬁg%g@% eestdrs. in the

substitution, nanely genera {9% rom1lt t here can happen to ‘be present
compl ex mi xt ur eBre$ENSRNRPSSHPLE PHNBR| €XGeFesOL (iRt al nunber of carbon

atons of dt hZ a::)kyLI p?rtﬁpn %,Eo@ﬁ‘te{;eé@@by? %C@J%éj:%rﬁlglg,l'ﬁcliralé\réétﬁeﬁiiégr?
concerned. 4. Produgt accor di o one qf, d ai o 3, characterized, by
the fact that tﬁ’éesg?‘éEtEgaﬁl E?A &Fylc-"é’tﬂ%-ltbﬂifﬁﬂri’yaa Fombination compris=-

1. 3-i soproppd - niwpgt BabmneS5stbpBEA ©fadlkylary-ehlphondeoratiids tandngs oto
dorr ospond 1o’ the® gditer SP iR oiipthd i | BEkekdl) MSS hEoBOIRBA  DERG"®
(11) 25 i n wpreferabply riespectieely froml 39| tme7Q¥ and Eodmg7@rben 30% o0 4
carbon at ons, 3. Product according to one of Claims 1 and 2,
characterized by the fact that the alkylaryl-sulphonic
15 acid is a mixture of mono-, di- or trisulphonic acids of
which the aromatic portion, preferably benzenic or
naphthalenic, more particularly naphthalenic, is mono- or
L/ polyalkyl-substituted, the degree of substitution being an
average degree corresponding to the alkyl/aryl molar
20 ratios used for the synthesis, it being understood that,
for each of the con*tiemplated degrees of substitution,
namely generally from 1 to 4, there can happen to be
L present complex mixtures of isomers of sulphonic acids,
the total number of carbon atoms of the alkyl portion
25 preferably not exceeding 16 in the mixtures concerned.

4. Product according to one of Claims 1 to 3,
characterized by the fact that the selected alkylaryl-sul-
phonic acid is 1.3-isopropyl-naphthalene-sulphonic acid.

5. Product according to one of Claims 1 to 4,

30 characterized by the fact that the acid phésphates esters
correspond to the general formulae: _

OH OH

yd e
O=P—0 - (Rlo)nl - Rz and :0 = P‘: OH
0 - (R10)p2 - R3 0 - (R10)ph3 - Ry

35
(I) (1II)



"[errJ. represent an al 'kyI group having 5-from8 to 20 car bon atoms or an
aT kylaafyl group of which the al kylated portion has from Sl‘mm“mnﬂuwuw
atons;-“and - [err] and [err] represent a number fromO to
fromO to 5. 6. Product according to one of Clainms 1 to 5, *10° charact eri zed.
by the fact that the amine used for neutrazsllzatlon Is selected fromthe
group of al kylam nes cycl oal kyl am nes or aromatic am nes and possibly
al kanol - am n(e} g gai d am ne bei ng possibly oxyal kyl enated. 7. Product
according to aim characterized by 15 the fact that the am ne |s an
al kyl ami ne i n which the RankePr&repiphsn alkvienar gequpr having: §rop. 2
8. Product acgogdiBent atemal,m 5, characterized by the fact that the am ne
is constituted by technl earyl agi ne. 20 Product accordi ng
to one of Clains 1 to 8§, aha%ﬁ: ﬁk gﬂ Efptrﬁgel"é’cta‘?hggk?ﬁ 9391 ne
is less thap 2BfomoiBartcan2l pacben adtgms| om vad dlkylli#byll Ogrodpt ofcwhﬂmhng
conposition f fertilize a ri by
the fact that heoftiiershBolc il RQUTHES & Lb 1270a:pEHLRERE] 46, |
according to one of O ai g1 and ghz| taRregaRtoEhcpuBher - élrempl(hgto 15

subst ance sel eghgdpady¥aphsagoesby 6res she group of fatty acids and their
salts, as well as at |east _one fornul atign agent sel ected advantageously

fromthe 30 group conpPrsi RGORPREr Acceredng,tehone ki Fledmith to S,
macrocrystgd | i kav@sesrizéd Sgnrhei fact &haer dheg dnird aised Ofochaeatia-

I zed by the f gat the fa |nt0|tscnst e} 12
K0/20 car bon af"gﬁ§£ 44 |§scoﬁ%§’¥?§?éd g%mﬁre abfﬁ ar?%ﬁgi:?ﬂgnﬁ
Conposi tion accpa:l:loagkybaml_haesf ofl girnmatﬁ)caawineSZ&rim,pm:tla]:y ealkado]by
the fact that éﬁfnéé&t¥hécggi§a£$ibé being possibly oxyalkylenated.

7. Product according to Claim 5, characterized by

15 the fact that the amine is an alkylamine in which the
number of carbon atoms varies from 12 to 20.

8. Product according to Claim 5, characterized by

k/ the fact that the amine 1is constituted by technical
stearylamine. .
20 9. Product according to one of Claims 1 to 8,

characterized by the fact that the excess of amine is less
than 25% molar and, preferably, limited to 10%.
W 10. Anti-clumping composition for salts, simple
and complex fertilizers, characterized by the fact that it
25 comprises at least one of the anti-clumping products
accdrding to one of Claims 1 to 9, at least one other
anti-clumping substance selected advantageously from the
group of fatty acids and their salts, as well as at least
one formulation agent selected advantageously from the
30 group comprising mineral oils and their mixtures with
macrocrystalline waxes. |
11. Composition according to Claim 10, characte-
rized by the fact that the fatty acid entering into ité
constitution has 12 to_20 carbon atoms and is constituted
35 preferably by stearic acid.
12. Composition according to one of Claims 10 and



sel ect epl fromthe group’ conprising salts of calcium rraﬁnem um and aI um num

and i‘g.constituted preferably by an aluminumsalt in ﬂluuiimllr"m tio

alumifhdm stearic 5 acid is close to 2. 13. Conposi tio
Clains 10 to 12, characterized by the fact that is so- cal I°ed “of type I and
“that it corrprises - from5 to 35% by wei ght,ef anti-clunping product 10
according to one of Clains 1 to 9, - fromO to 10% of a fatty acid or of

ope of its salt cﬂé?géggriﬁbgoﬂ§b¥h&EEQBE QBa% et} lacdWl sal€ 030

to 50% by wei gh 'of macrocrystall 1 he wax. 03|t|on accord| ng.to one
of Clains 10 tosakeqbed cHinart &he, e GXBYPt h‘é°F‘HEiLSiLHSt $aLE8. of | ‘agb Fledne

'l and that it COMMELESS and rm@ﬂxﬁ:ﬁ) éxw%@ycmgrtueéd aptéfetalipy gy an

product according to 0 10 d
or of one of %P ‘?‘g“,r']eﬁgflt fn ‘f’}t’bﬁt’o t?‘(‘)” 3’59/{%0] w?%gﬁ aﬁ&&iﬁuﬁ%%%%a?f{:
and - from 05toad:ﬁd/o:bs mbo@ntt@f&rracrocrystal line wax. 15. Anti -cl unping

roatment for SAILS: S CobpSOPIGE LERbLhiAG! Yo UK %6ECLhaghsId Mg

fact that there is i ncorpor or conplex ferti-
lizer, preferabl®, a@hah@CeﬁﬂZtP@thtﬁbedlféﬁttofthﬁltuﬂ(ﬁ Aargided (Rf t %%‘Pett.l

prod]tcjfct havi ng glt;gent gall of its final mechanical properties,
an effective anount % the antl-cl unpi n oduct according to,one of aj s
1to 9, preferabl y‘eﬁ’b‘l"by@d ta 3nd FBYmg‘bé){Qlﬁ% a’rﬁla’#g' 8P§Bgco%881‘?+:on
according tggone of &@cbf@iﬂ@ t® de d6.cCTahms nentoa@gcor d| ng to Caim 15,
characterized by the fact

peoduct according To £ %12 Ja(ﬁ?ns € %e%j"?’g ‘?&P %rg(a%t?ﬁegggg%g%yg%é?ght

in respect to the saftoms20pte 0% dunpreikgiss ¢£raimineyal oip7and
- from O to 50% by weight of macrocrystalline wax.

14. Composition according to one of Claims 10 to

15 12, characterized by the fact that is so-called of type 11
and that it comprises

- from 60 to 100% by weight of anti-clumping product

k/ according to one of Claims 1 to 9,
- from 0 to 10% of a fatty acid or of one of its salts,
20 - from O to 30% by weight of a mineral oil and

- from O to 15% by weight of macrocrystalline wax.

15. Anti-clumping treatment for salts, simple or.
k/, complex fertilizers, characterized by the fact that there
is incorporated with a salt, a simple or complex ferti-
25 1lizer, preferably at the exit from the drum or fluidized
bed, the treated product having then acquired almost all
of its final mechanical properties, an effective amount of
the anti-clumping product according to one of Claims 1 to
9, preferably employed in the form of the anti-clumping

30 composition according to one of Claims 10 to 14.

16. Treatment according to Claim 15, characterized
by the fact that the effective amount of the anti-clumping
product according to one of Claims 1 to 9 is from 0.005 to
0.05% by weight in respect to the salt, simple or complex

35 fertilizer.



17. Ant - cl unpi ng treat nent according to-Claim15, characterized by the

f dct Aahat there is incorporated with a salt, sinple or m
-, ei th#r an anti-- cl unpi ng conposition of type I, by 5 ,I lmm H "lm an
amount of 0.03 to 0.4% and, prefera- Dbly, from0.05 to 0 *2% byt wefi git with

r‘espect to the treated product, this spkgying being possibly followed
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of the group comprising chalk, infusorial earth,

10 talc, clays or the like,

\_/ - or a so-called doped charge obtained by treatment by
means of an anti-clumping composition of type II of a
charge of the group comprising chalk, infusorial
earth, talc, clays, the proportion of composition II

15 with respect to the charge being from 1 to 10%,

preferably from 1 to 6% by weight, said doped charge
: being employed by coating in the proportion of Q.1 to

W 1%, preferably from 0.2 to 0.6% by weight with res-
pect to the treated product,

20 it'being understood that, in both cases, the proportion of
anti-clumping product according to one of Claims 1 to 9,
introduced into the salts, simple or complex fertilizers

U is comprised between 0.005 and 0.05% by weight with res-

pect to the mass of salts, simple or complex fertilizers

25 treated.



