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state. Preferabl¥, 9 °‘t‘ér’PgEﬂ'dSItVd in £qipsi %Eﬁ‘ﬁ"‘ﬁﬂﬂ‘“‘é‘kté@!ﬁ“&b@?&@m‘c
[err] 45 [err] si né‘@%tt%.. P “'fft iy S .ut Mk e R RESRCII o
to become "sticky" ;Qbeng J,‘ﬁomdf ‘
noted that the process or pro cr ng the |naI granu ated pro ucts herer n
is not pH dependenexarLEs the case with many of the prior processes.
Furthernore, it is of particular note that the products enmerging fromthe
spray chamber consti Fatiedividededticias « mesgte f%@tﬂﬁﬂlﬁﬁﬂ oelgemmoniyh phoppisate) (MAByere matared

t d prEs A 'f*]' TP B2 p5i€ frp urst"a kg g
produce the 1 neg Sé‘%@‘gf hwﬁﬁa SV S )

fI
producti on of essen wor p?o ucts. This feature renders t he

resent rocess no cIct f~-rcteft—trmroperation o - or—sy-st B—ﬁ'ﬁﬂj
gnabl es Pnpl enent af |R8W'\f‘ﬁ§$ Lauer ng-lstEXFD'gw ”rk"«_&’ rh;m b i b eﬂZE‘SGN’
possi bl e heretofor¢. In the erenz p#qdés .1B£f2§qr40t h# {graanudoan -paddduct i s
renoved fromthe®spraygghanber . |t [s.doal PG { e Dar fuktihaey [har degs tihe 495
granules as well a$ tomaecommpdaf e | ha {lranfilsi 1gz fes tihe |f venilsbed pr dduct.ae
Then, the granul es are screenea ro separare OVersTze  granuares and
"fines”. The "oversi gRnudMsean Hbss Darftlite Gk e aéc&naﬁshm:dﬁfwhe%n InkobH particles on the

operati on to r € Ghbl C Boving Becddt 48 WilingSdnrEwif 3 Ghofldn Pesin Renio MR SiGirea batneitiyleitafoas Bla rate of
under si zed gr anul eg38xge(1632 ghbue ¢b.685 M (21.0 yubled@lyhiunt Toe nbien gepin 2ymppRimABEY 3 OF moale

aggl oner at or for f@tiniebs0 gndowas brepated by chixing prillftweeaded at aZ@ﬂ GWENIQJFWBEWI' and urexa-
J %g\ES DAY formaldehydagggncentrata fed at a rateuz 148kg {3271bg)hopr gegggor and heatng the

o T zar""ml ey e

containing fert |'f|§, Yo

These granul ar pr Oﬁlﬂﬁir&a eehef sukmadini &emmu Sesioh m.hmﬁgssra.tuxny
and -hardness to bemﬁrewmwusmtgryamd tBY forialdeRyda IirClthd ﬂixtbr@ bbmymgeﬁeredl&rd i@ water in the
cheni cal conposi t i omure Ak tof adibd 3nd valee s the LFCSS5) prae diroed by \evdphmiion pesding S6 the
were found to bef dEfS‘t“‘“P’P ale743. F‘G ﬂfé’ l?e!@i"-lf 9f m"erpers-e eeinPaditiom c@emmsaet 'GQF Wtﬁﬂvmeﬂsad
vvater and 5 toreEi effot vvhen |ed

L[

"drop spreader s, asxm.,&ﬁm;i ﬂ bwri’#;. .EZ'?:E?., weli gy e
granul e size. Furth '| pruszs
form ng the nat rsb Xmésh Elhu:(lnsr&u& r’arﬂr& w&i rﬁidéd@ﬁd rﬁd‘crem@ ut%&ﬁ%‘r&nuweﬁ " GvBre
di ct at es t he net hyteemed tithe drum glanpizer forGiiiditonal dggidmenationand t he ni trogen rel ease

characteristics of tHe mjef?d"ﬂ'ﬂlmg" alpaseelum!sof e&:é&?rmlmddvclm dragedwre mttfdlrth

the present invent ut- /23, b5 mesh "ﬁ"’hE‘
at |east 15% of thEh 8& '.!fl } m]" g A °f gd'mﬂ? Hg eh::,‘:r
rel ease properti eSpsdis ,,gggd egm CLF o e

ratios of up to abrautvmgtaamamagesdaﬁrd@&rmmpsm velidl§ nest%muv&ae eve

rel ease nitrogen in the product. The lower limt of UF ratios to be

enpl oyed in the products at this invention has been found to be about 2A
and, the preferred range of UF ratios is frgmabout 2.7 up to about 13.3.
In this regard. It should be noted that the relatively |low 15 quantities of
f or mal dehyde enpl oyed herein relative to the urea content results in. a
significant aconom c advantage conpared with prior comrercially avail abl e
formul ati ons. The. follow ng exanples are specific illustrations of the
practice of the invention in accordance with the foregoing process. All
parts and percéntages are by weight unless otherw se indicated. 20 EXAMPLE




FiERet 2D’ 87 (/THH)ad5pla2ft i {0NES DAY nuriate of potash (TEGI) 3hdsred§Ganmonl um P. 009
phosphate (MAP) were netered at a rate of 85.7kg (189 | bs)/hour KCI (0.076
[err] (2.7 cubic feetyhour) and 77.6kg (171 | bs)/hour MAP (0.082 [err] (2.9
cubi c Feeet)/hour), as solids into a drumgranul ator. The particle sizes of
the solid KC and MAP raw 25 material s Eh9Pa@8Bherein were as fol | ows: RAW

MATERI AL UusS. Sl EVE DI STRI BUTI O\I

SI ZE (SGN) KCI ' 2O — 3P4 9 4
0.5 49.6 MAP ' 0. 2055'%0*55""5“1% 25 33 6 5
1.4 47.4 Ganul af i 9| ada | hec¢ paz i ub gt s gl iede |wesesdcemuyl weed by
sprayi ng the raw natefTar parlgt,es cg‘rtngg 3 r;pw ng9 ad (91 |thg rotoastl ng
drumwi th a nolsten reS-a—senp e im arg--retytene eas rate

prilled urea fed a ido Ee' aswegga ni ,yge
concentrate | eg a,;e,oan.ma;@nﬂ skb»sm@urand mssamﬁﬁdnﬁéae maa dr RertrbiRd
and heating the %nx&u&@&%t@m&ﬂwmm&*e&@z The area-formal dehyde
concentrate used was UFC-85. a 40 precondensed sol ution of formal dehyde
and urea contai niﬁ’fgﬂpéﬁﬁpstantial am)unts of free fornal dehyde and di met hyl ol
ureas. The reS| dence ti rea

aGoN dC m nce wi ocess dfl'gxampg i utl Ch t I rgtp €
mixture was maiht gl AR, Joreli @ﬁs ﬁf%t@?:&% ea B .1,
condensati on reacﬁot,g,g,, ‘ﬁﬁ%raﬁuﬁa?%ﬂ mVM. ﬁ&%ﬁbté bﬁls&raeﬁl g inbe
f or mal dehyde in tdn@uiss (etthey daigs Gonf i brym gRMAdE shd hevd bhéaodiddl Bla utnﬂskbﬁs 14 mesh
m xture (water ofpatiaagisiws savs). wat er from the UFC 85) was' renoved by

evapor ati on resal t i #nglysisof thh eesultibg p'o@mvtcamhemcame@% h(c»meessmww !home e$ lhe

of 743.5kg (1639 | b Ihour 5851 (21 e ). The, ol ten
reSI n CorrpOSItlor}D s”mwm‘t Hﬁé g%nlt |8 ) u?arh)l!/'é’\ er)ﬁﬁ;?gahl resin
;ﬂ- Qkﬂlnél

nmol ten resin comﬁ!ﬁ&t“%t”cﬁ%%risﬁ"‘s‘bqw icgffproggriies sef foph psiapfial

contai ning 3.8% %’l g sizer(S f"ﬁ“ ke ? SBHF% ’g’l oHRiE dF'L’ T"‘
particles at a r?&c&\ﬁ%ﬁoﬁﬂ hél?n sém 't"%“rem nlr"faé g°rate
solid raw nategd a ichis equa e ratlo of welght percent

resi n/ wei ght percent s —an T aggtomerated-granul es
were then cool ed and w m nﬁﬁﬁl H@bw}g p_@u-é
utéeks 6ige ¢

@10l | 1088 | 194 1] e IB e 1R, %zré'ﬂge

Si eves). Oversize gra Ul es
or "lines" were returhed } @at hagdt]um grlanul gt or floryadditi o|naL .
aggl oner ati on. **rhe r eSTrTHT—proguct Tatam apTasT oM T Ndex— o0 S

determ ned by the procedure set forth hereinabove utilizing a 25 US nesh
limt screen. Furgdnpigwre, the product had a bulk density of 573 [err]
(42.0 I bs)/cubic foot and was produced at a rate of 9072 kg (2000.0 -

| bs) hour (1. 353 er rihis(Eampk ietisiee thh @@tction $6a élh\oualaa)se grhduiar N-OIKUpMEBiuGt §81302) pfoduced
product to feed rmberalatavlalslo FWF SP'GV&NY@N ¥ thaciseef ambgortentzayrienr t hor nor e, the
final product had arf®

B R e B bR A

oll anulato

TEL:1 312 782 053 Granulannn ‘of these particulata sohids was SCccRiPIRneaBy GhrSyRa thd il thalerihl piicleSbiNE
DI STRI BUTI ON The nmwioglbee tof ihe ©Eing @aimwils a moldmfosis inpesiion af 083 6na Ime®glent @legsces @ rate of

granul ar N-P-k f 688 Ilra(mﬂ hehiun@ 5 rﬂm}ﬁ cnweqtvh@uo e mpltgn resip tamposition kad & imole ratio
fol | owi ng cheni c&f 44 :%'BE};F@%FPE’ am 81 5%5-“93@'@"’5”1'?5’[ " “"ea‘

lerr] - 42: Total [l 1"; m.,wt:Sﬁa%g r m.. A
the product has ge e gl Wfﬁf Zig,qnfe%m
nitrogen of 54. 8cbfpsdsuﬂm9cu do ‘adehifafy cbin %sééﬁﬁliﬁﬂluﬁﬁ@ mhlm.h in MeOHbHGE
control | ed rel easginglulyregi6dland HBWwé in BSmilurd @GR voacttn ahdDikafet rom the UFG®S) waBifémoved
45. 2. Exanpl e & b evaporaiibn Sedaigdn e Gebdation\vd B5608 kil (16480 IbsiihorCf Qiclien@@n Coniphsitiod €
process of ExarrpIceﬂs&tlﬂlvﬁ'#qazndrvglvmweedmmﬂanpawmﬁwaaﬂ%p'atm|cI es fed at t he

sames rates and resT"Pn"‘& §t"ﬁ%"ﬁ’°§ i, e (g tﬂ'l!“h'@"'ﬁ'asn% 'f‘ té:} |
However, the gra |s) IuE}Ez ﬁ%ﬂggg gﬁé? led 3n Iﬁg 525
enl arged by scgsee,p,g,p&e j i‘nas"wara

granul ator and haufandammoérﬁd)tortmadmmriuﬁmﬁr us 14 rresh partlcl e size
(U.S. Sieves). 20 The rdkpitiiayrsedget tikd b @brasies inidex of(0.992 gl Wetbrminet] bye &b ergbeesia®nget @t
properties whi ch haeipabove giiiging 4 25 YSymesthimitgereas. Fugherners, e eredyetthadyf bulkdensity| ob 685 kiya?
t he physical properties set forth In the follow ng table show a
substantially |arger granular size (SGN - 1€7.4) with approximtely the
sanme bul k density (882 [err] (42.6 |bs/cubic foot)). The P/F volunetric
ratio for this product was 1.78 and the abrasion index was 0.925, as
deternined by the ' '



piEBcedbliDB(THE) 15otdn heONES MABove utilizing a 14 USLnedh? I78Mi0536creen. 25 P 010
Exanpl e 3 35 This Exanple illustrates the production of a slow rel ease
granul ar N-P-K product (31-3-12) produced with a relatively lowresin to
solids ratio without the use of an absorbent carrier. Finely divided
particles of nurlate ol potash (KC) and §foh¥&i#bRI um phosphate (MAP)
(having the sane particle size as Set forth for the raw materials in

Bxampl e 1) wer e ol kol @y ual e HhadstUebiak §75be hBHAS Bloukehn 60 ToukE e
(6.0 cubic feet)/howms )oluﬁt@@al@é e prdduct, thabd matSrals ror tor I\Brodudt w6 2.74 @ knp fifaPpreduct had
cubic feet)- 40 [/ h@liwerage pEucROdiss EBprestedted aoSiahr Guitle (NuAbEY [(SEND Ibf 14E8 dasall b itenfollowing
t hese particul at e seicentigeswbysodaat ebingsd dn Skch devgin apst elysievsg t he raw nateri al
particles on the®nmoving bed of _the rotating drumwith a nplten resin
conposition of urea and| net hyl ene ureas as.sEvVEaistRIBITIHNO6. 8 kg (1448.0

| bs)/hour [err] (186 cfbrL e th UbA2 1%4 hE I’aﬁ§%2‘%l% ad a
nole ratio of 4.0 and\AH ~ee—py—HA Bt et of
596.5 kg (1315 | ks)/ hou urded? h512 1] ri’ﬂal eﬁgxda nderft r 134)

fed at a rate of 131 kg (289 Ibs)/hour in a stirred tank reactor and

heating the mi xture tthe arodushpaineat hxddheofllopieg ehipmical amalysie (i whishicrercprtiEolEl N -t 31@: Total
reactor was one hOLﬁzoaduﬁ il \NH?CFFGE T%“z%e“?ﬁ’%t"&ri@ "ﬁa§4n°t!ﬁ°rft'°a'?’mﬁ hag a fagh el ase
During this one ho b %) ' m ncﬁ‘ggé%{tsleﬁﬁdﬂiﬁ(ﬂ%o g {"%gg’éﬁ?‘ ) N
conpl eted with essen? ‘51‘1’“"5‘1? mf'h 990 Sy A R © e ¥e being -
fully reacted and t,:_!qg,,yga,ter in the mi xt ure (vvater of reaction and water
eromthe UFC- 85) was rem)ved so by .evaporation resulting In the

pructlon of 56. 8 KkQrnis Edafriple Quduriass) theyoatiuctiaf of meibv @laase gmiuviar N-Bpeguct sirailar to the product
consi sting of urea pedetedio Example B 2xseht mmhrweeN@U‘Eﬁ@wh@dmsaﬂmfﬂ?'b@nm‘m\m eqtassium
The nolten resin wdedred By padugiPpdine pea ‘P@W%&‘F&WP"M‘F had @ sigaificaqtly Jowpr LU polp ptio

solids ratio of Zéu’f B L&t Sank sm/f,% B|I A’X.%t{ﬁ.%' |, \Qh hede
il s of sulfal an a n sphal
equivarent (ot il RN S e e
materials) and the m:@s(ubéawgzﬂ% qsaaﬁ.@)eé agurda eamwaammeme @afteCikeas\ BiCthe solid
screened to a mM NUIKSA afd e rabmasasBtloydingein @ik 8. lidlseves) . O/er5| ze .
granules were mlled and rescreened. Undersize granules or "lines" were
returned to the dru MAvErmLar for addi t y@naevedih@ORONRt | ON. The rlegge issRy
product had an abrakion index o ; FTHYr e set
for hereinabove ftilizing a 23 19d 1% i he
product had a bul k pens@acf of |99y e 19:115 | 2)( DA\B&.8
TEL: 1 312 782 0534 MAP ol - 32316 48581 14d 4 474
| bs/ cubic foot) and was produced at a rate of 907. kg (2000.0 1bs)/hour
(1.31 [err] (46.% culfauthtor bf)tiekropariculall pelidy wasimmmplisiteit by erfayindithe pwvouladrl partisies ercth
materials (P/F) formﬂt"mebe iR retpting, drym riﬂvazmwymmﬂsm of ‘P’(iﬂﬁlﬁ'ﬁ"‘ﬂ‘F&'H“'Bﬁﬁ at a rate of
average particle SI % E'EP

o181 i SRR b qa,,,a,l,,qs(gi. RS
sigues: 5 70 TheDrngihiCihe i rd (2798, b fodidhds Gb ind a+ ﬁas ohs\hom
wei ght percent): Tafudkb whick tinbline/ mixth@twaé mbiRdidel ar 138:6(276F6f Blring Bische houd Parifd, the UF
Total [err] - 0.9 anuersitien phtlencss Sssdntialii\|complarad eviti piettiahy aheldheaformalddhydech dha swsdure
ni trogen content adeing iplyreaeied andthe waer | themmhm 0’(19“'!915'@ walrdrondhe \C-85 waspmoved

Urea N and 0.6% am%r?ﬁ?fﬁ' ““N’as‘i'ﬁ‘g inr e, pegg 3F@d“¥"€'l"éé§l§”ﬂ'il’?"1"b§f’€ﬁ“"’°"
content as a per CerfPrgit et °?af'.?f'ﬁl’§f?°5 V&Za“‘éf%‘*m&::j s. ma.as .,rmg e
illustrates the prqgiy Eﬁs& ra@an% Juﬂé@éﬁa:ﬂﬁ@ ﬁm\%«
to the product 20 pxaf thelestitid HhHictherdied ndaasm@ naQtn§H saqhepm@ 5
potash [err] were gwsatdize (WS, Sdves)SOve mﬁl&&ﬁhm&ﬁﬂfdé@eahﬂ Unkie@sizogfatking for Wind" were
t he urea-fornmal dvhydnenen@shamr @rmmond agdlogadafoncant | y | onwer U F m)l e

ratio (UF - 3.4). FlTﬁE “"{!‘F\PF”&'@H ‘Ha‘f" ﬂb[?F"E' indgye °§&P¥a¥é’°@@"‘%ﬂ’é§ﬂ

| h Ik 687 kglm3
e o S T R B

our)
(0.062 [err] (2. & arpav rsge Jexpreddad S sﬂﬁemdarnuﬂua( m:gsam&oeame fol ag
particle si zes of . tpBrentagdsiothrddak faleinéitdl edd\Eleve @\ nBd biaievetl S enpl oyed herein
were as follows: RAW MATERI AL _ U.S. SIEVE D STRI BUTI ON
SI ZE (SG\) 35 G anul ation of these particulate solids was acconplished
by spraying the raw material particles on the
: 7



qEB -2 994THUGT 15:48 r JONRSI BGY drum with a nol ten THsi 51200853 on of urea &nfill
mat hyl ene ureas at a rate of 649.6 kg (1432.0 Ibs)/hour (0.521 [err] (18.4
cubic leen)/hour). The nolten resin conposition had a nole ratio of 3.4 and
was prepared by mixing prilled urea fed at_a rate at 597.2 kg (1277

| bs)/ hour and urea- fornal dehyde concerfr®3 18D 85) fed at a rate of 151
kg (333 Ibs)/hour in a stirred tank reactor and 40 heating the mxture to

a tenperature of [errp——r—Fhe "rw.dem,c ‘ Factor was one n

during which time thelmixture was mainy BE bETﬁ' “d Dutipa—thi-s—o e hour
period, the U F condepses | @l |r eatct i i0h2 yai@'1€$ sang | a1bf ctirepl| 854
essentially all of thg Jofnma epyjeﬂr,n t ke n'égu etpeilngz fylly rleactgd and
the water in thle m xt bre—fwat'et reactTomn uwatel fromthe UFC-Bb) was

renoved by evapor at | on resul Li gqﬁ & ks EE@QH&EJ@ Ds & %’gpmﬁ:&nd{gﬂh@g 50Total
I bs) /hour of nol t;as i WB5,9) Wisd! §h8 ProdeChad a fast release
pol yneri zed met hyfig oé,rmﬂ@a% a%ﬁﬁv@-brrlbtﬂQrtrggeﬁ%mtirﬁlﬁdmg-ﬁhﬁ% '0Rda INEdRd 10.8% i ammokgal N,
sprayed onto the fnaylbmtadhfrdn&l rel§284 dittofdn@anient as a par@siiontotbiirageh wakH3sat i 0 of 2.5
(feed rate resin/feed rate solid raw materials which is equivalent to the
rati o of wei ght peeereft resin/weight percent raw materials) and the

resul ti ng aggl oner at ed ranul es re coolr%d AN ) Qr Qi 47 40
plus 25 mash size (slg alara og\?ltég) %ﬁf&b Wﬁ%"% o rbﬁlgﬂfs f ::mgrankt}fa::r _
K$

rescreened. Un er(l@k fgtrc TsaQW f §sa r@@ﬁtater\éﬂnﬁloﬁg haréuﬁléllé’ ﬁ@ﬁkm’&@s teberncli Estinple
granul ator for a a.ﬂﬂé Na@gsoneration. The resulting product had an
abr asi on i ndex of Oar@iktion S lﬁbﬂaﬂiﬁmﬂeﬂeﬁk dosombilsiesd |Dy -ertayiig) the raw eratefiah partigles on the moving
5_/ i nabove uti | i el nigheaotdliba ddfh withstmoltdnsin cenenosition of W%P’W’@F’M‘&’PQ”“’{ Ra %‘6%‘?&"9
a

bul k densd tmrhs)e@xvm[setrmﬂ t upzblefe@tmw)cms "telhr‘
rate of 907 kg (2@ P dnY) Mg " ..-Tfe “ Wirow
ratio of product e u';coga % ohd r; ' o,wq,gu, which tims the

Furthernore, the :ﬁ.&; afln@.){@&n@% hﬂﬁl’pirioﬁ R U coRisMXIoA ReEaTvad S
a Size Quide Nyrbhg ggm(aw)npr J.rﬂ5ss4n RSt Q1 B foimaldenidl ih OMimdsredising dully mama sod the
product retained v ibaemdiewaer bmaannnas!twam-f fromi e\ LIEC-85) Was remdvgd] by evaperaldry @suiting in
15: 13 JONES DAhe production of 875.4 kg (1489 Ibs)lhour of mollen resin composmqrEll'._ons_'_stuyluz uregayd pejymenzed
P.011 EP 0 523 17’99“5'!"19'555 “°$F'E\9E‘ Cgp 5 E-:r'ft

m(iot PJs (%?ﬁjra
the foll owi ng chem vosl g f
[err] - 3.3; T& arﬁ rinvln aggl ﬁ‘:F.J werlihlnéya &L‘% dhls 28,

the product had gl s?@éﬁo emaras A YhifReA lanaBSecdenbie Uidd Rfze @inurmtralnes were
ni trogen of 46.6 .remé th&&tunﬁrﬁrarﬂﬁ(mmfaad-&haedgglor&mﬁ&b ammoni acal N 10 The sl ow
or controlled rel eas® radukiigoieict () bre Rtirasine inglexat 10E8M 85 wrm'weﬂv the procoduse Sahdesth
53.4. Exanpl e 85 Awreliatovery mmdas;mes(rysn@te ©9n- Mserr;ma

di vi ded solid par‘ﬁﬂ:‘P’tl?yb"b ‘h’ﬂ‘l‘t"ﬁt"@“‘tﬁf“ ﬁg‘r‘,@’r"rx” (‘::t Fg;éfn@%i

(2511 I bs) [err] :.gpﬁri?:t?e ! ) st ,.,hm..ow...g
granul ator. The p -Ja“lﬁch%ﬂtéu a neSt of sievésa W rra err a enpl oyed
hegei n were the,,sarre as set forth I n Exampl e 4 having an SGN of 88. 8.

Granul ation of the partreorares was dcgj(g@é\;%qmgym@prayr ng t The raw
mat eri al particl es onHherrew-Rg—hed——o A = th—arnotten

resin conposition of [ 26 aﬁ’ﬁj el rasad jaals1aue |0 1618 | 1835 | a0 Fan kot )
(1489 I bs)/hour_ (0.541 felr 19. 1 cabilc 1ﬁeet)lbhcur2)1.- Thi npl tlen| resi h
conposition had® a nol e 7a 0T 4.0 and was prepared by mxing prilled urea
fed at a rate of 61%3dilht .& &@&mmm cRAfikalllingais | (1R waiBrt Gerbungleron C 66)S; rathie
(UFC-85) fed at appat 6 i .8& K@.e{ PA HIODS0Y 410 e pH Wais.& (Alsé, B Chrddedn Kadracisst tedase
and heating the niixdgah cdntdnbasa deeend einadl vingerodt 5§.Gdeared froni Hea Ncthip deworesortirpliop rejepse
t he reactor wage oﬂ@gmnmrhbngdWehﬁ'WwEmﬂH@w!ﬁsdﬁ% was nmi nt ai ned at
[err]. During this one hour period. the UF condensation reaction was 25
essentially conpl BB % t h essential | y all ol the |ormal dehyde in the

m xture being ful |Vc6n‘§él(‘s£ﬁﬁes%ﬂ E.ré]ﬁraa@ or el cdnfpuiBris it 'UB bt lgRbterOthan! 20 GiididgN
and wat er fromsj hepidsds-voimiculdPs dnaiBBabasl olifer @V @G dis igliuldr @Gidkilai on e lfival prdect. The
producti on of 875prédeehty o(tﬂ:ﬂﬂﬁortehec)a/ribrdmwaﬁa N1 K tangalysis ¢f SherpreglantyForaxdmipisna carrier based
consi sting of ur eerduetovitpe NP raliceimilstip g Ipeogust Rducad in Eample; e (gurd (aivye aai0gs.1-4.0
The nol ten resin WHaksdprauspatinaMiyion ¢'fe seerh@i®r i al particles at a resin to
solids ratio of 0.6 (feed rate so resin/feed rate solid raw naterials
which is equivalent to the ratio of weight percent resin/weight percent raw
materials) and the resulting agglonerated granules were then cool ed and
screened to a mnus 10 plus 25 nesh size (U. S. Sieves). Oversize granul es
were mlled and rescreened. Undersize granules or "fines" were




r &iBur20e87 (MU} H: 1 undQERDAYat or for additional Tggl QUEer7aLig3n4 The resul tipgyy
product had an abrasion i ndex of 0.860 as determ ned by the procedure set
forth 35 hereinabove utilizing a 25 nesh US linmt screen. Furthernore, the
product had a bul k density of 908 [err] (56.7 |bs/cubic foot) and was
produced at a rate of 1814 kg (4000.0 | bsgrdszanzd@10 nB (70.5 cubic
feet)/hour). The volune ratio of product to feed materials (P/F) for the

product was 1.40. Furfher the an aver a J
si ze expressed as g"z @Z@ E?f,,FTJ @ﬁé gﬁﬁfé}% a::’&’! 'ﬁﬁt
percent ages of DFO %OE‘S#%JIG ﬁﬂeﬁ!ﬁw’ly“ﬂ@ rel?ﬁ%sa@u oru%b Sermiculite
product produced haadd&-ﬂﬂﬁtarfe&ﬂsrbwm%rﬁ&%mﬁa&rneﬂﬁﬂd bhdll Qiviled'P 348 KG rsamﬁra@fmﬁ&wmd
Total N - 16.0; Totsadacd. @Wel fhal prodlict hdi Bk deity df 400 kgMI @5 IbEDR)Gha dncerdge parfdiodi=aL(SGN)
the pH was 8.0. Al 01800 @ue o tcjuestncd efdhazebsodert camish, ¢ha seiumei df the greductoesnéseantialinequa to
percent of total |“Eﬂr"e'§'6ﬂ'Pf@PfaBB‘ﬂB"BHé'?/‘f‘(PbmﬁﬁtWoTrPE!r ea N The sl ow or .

control | ed rel ease é&ﬁ%ﬂ 'E%ME?" ' forderie "'é! aﬁ'@'f"[; rrerm&[-‘llte Camar
rol rnc% h| vﬁ Id
a, e oramﬁg Mo

total nitrogen wg %J"g“

an conposi tions Wt or Bisdbrb Ghe tﬁrfré‘sﬁt ﬁ{.sr ials. The
vermiculite as an a@siiglpRaict ke Be.SI7-4. oanarsevnsdﬁrk &Jﬂﬂtv Gﬁsaaaslkgaﬁa (SHlonbistiyl 'TRa lumetric
the final product. rdbel gouas @r@e (RKF) wishiiSlemdnstialing ehat with siistrbeal ca@érlbesee produbae, tHal-vblunie
anal ysi s of the prctiheredeesseniainpiueis e gmmof hevluiessbte By oderes. wi th an N-P- K
ratio simlar to™ he prqoduct produced in Exanple 1 was found to have a-
30.2-3.1-4.0 anal yﬁ"gpﬁgcause of the dllution of the absorbent carrier.

EB. -20' 97(THY) 15! 12 qumbMES et No advantages o pﬁd Fodo g o .5?3"“ o I Jyrms of iaper

TEN.A 312 782 0534 sibility, dusting and product ulilization as com ﬁ’accordance
control product Szoussl the Gfscitsid oy 5 Patedd 405,329, ExEgipbsas ERE cnnmarﬁtdufead products of
sprayi ng 67. 9% ( by Ewmiplplitehd ferecempioysd aqverrdsyritatvacanplog of tecressent ifuadtbn. = 4. 0) ont o

expanded vernmiculite.ln am lPﬂ'H@ts “MPWWUM shauidibelioipd (hat thigdy @Mmp@tm@n@@am in
19.5% 6.5% and 6.1t ¥ @ Pf?% i"hdlisparse dowa | Pﬂ'edurf FROPY taFPéw g Fiis is

vermculite and &I ) %ﬁ gndg ;\( mn .g p'f%gggf(ﬂ*cmp arl o%sl nar;qeurﬁrlpent aC @IQ:SI: ed

di vided P and K salgg, odu

a bul k density of XOO\ rhﬁ/a{n@ r:e%t]vraZEav-lsda/td:ddari.r,}r.s@rsﬂn. \ThediRWiRERochfietwadnilofdoZ ©
(SGN) of 118.0. .Due t. Gerben@napiabIcdt2* 16 nedh @S, ety s2€ Blrend@y dny @loctd di Giffafiad paRicte Gife.
the product was essehWeiah 10,00ggmadf sampletintper 40inibeakerof the raw materials (P/F
vol une ratio = 0%9). 3AéH1ﬁ°9!“tﬂﬁé!¥"“ r“e'elfucts were prepared In order to -
deternmine the mninu Hersd i be used |n

produci ng t he (:ontroiTﬁ gﬁﬁiéx%ihfﬁ %, Fvg‘ﬁ‘???é’ products were

produced as 10 descra ik A RNReCH RS RS &ﬁdsamurm pqrssu@mrrst%sin through a Hari
vermculite was s&eduesb.t o t he point where it could no | onger absorb? he Urlle

resin. This | evel wab Taosaihe tatefls & Wpaiowant prb»;augmrsgéat of Giowrt {aPer, Shivp Papd Withi il sBreen
The resulting producvah%e'aomfﬂ@m!?msmm sis. Its bulk density was 545
kg/[err](34.0 | b/cu ‘"Pr?épe(/'bF 9"?’!:‘5‘?739 't'S'"'(S'fV product to feed (P/F
1.N~denonstrati ng p h the.peger @iy fﬂ‘ﬂ?éﬂ'dﬂ?'ﬂ'ﬂﬂ%‘fﬁg""l‘ﬁ@"(‘)ﬂﬁ

t he product essentra [y e ua m of the volunes of the raw materrals
Exanpl e 7 Thi.s exanpl e |IIustrat es tuha(ﬁdy@moag:e,gmgjmﬁ,ﬁe products of the
present invention in terns of disper- sibility, dusting and product
utilization as conpawhes ryweight ghemagningdamtizer er | ess products produced in
accordance 20 wi¥h tWea‘EfPfﬂﬂﬂFeo!!'t!'r @'SGQSI e/Srepiye. dhet diﬁ(ﬁ&'@i@%?%dmggﬂm W@W ot
the conparative te ﬂg ﬁ@ '%%‘??Y’E Roaiihivg osure
representative sarrpgnl,f:'!]‘e'‘g:q:(ﬁ)'?t 5§gg LBRP o6 Y518 38 fo “Fegard to

di spersibility of the products It 'S IS an

i mportant producé feature in that i|tYssEAmdpsbs NB-K meDispsmbifly jal for a product
to disperse down into the turf canqpy~mbear |\eaieziingoeshis|lis especially

i mportant on dense turf such as puttrPngAgreer%-HPu | @98%t 0] di sperse | eads
to performance 25 probl ens such as Pad gFS'é‘hr ng%¥¥epopse, particle

pi ckup by shoes and equi pnent -and ﬁ 3 T4 il | ty. A

| aboratory test was devr sed to quantrfy di spersr bility. The follow ng
procedure was enpl O'}é? W “'ﬂ?i’t'%’r‘ Fe&ts i can Be 3epn- hatpaspod(ety o tisSinveqlion Ylisplay
size to renove any 'Pe%’?’%'s' A EP g particle size. 2. Wigh 10.00 grans
of sanple Into a 400 m beaker. so 3. Add 100 ml of distilled water. 4.
Stir constantly on a magnetic stirrer for 3 ngnutes (speed 2 on a 6 speed
unit). 5. Pour the beaker contents onto a 25 nesh sieve (U S. Sieves).

Ri nse the beaker with 100 ml of distilled water.




8EBRrMé&7(tTHH!) fI§c13 | i JONES dAYt he sl eve for 15 sedq@pds3iyg 4B a55pw pressure p p13
wat er stream through a flaring 35 nozzle. 7. Transfer the contents of

the Sieve to a prewei ghed sheet of brown paper. Sharp raps with the screen
to a counter top sufficiently renoves the fertilizer. 8. Place the paper in
a drying oven (50-70 C) until dry. 9. AEPO®R3 178 Blaper to cool. Wigh the
paper plus fertilizer and determ' ne wei ght of remaining fertilizer. 40

10. Cal cul ate the % di srq SI b|| PQ %s 988 Hﬂsq Q'Q, f& |9§sopgghsd Q{Jmhtax
d t l (o] f fivi 1 raduir If F

where 1 =weight ofy LT Teiidh s W t ;r.mducfs W e Bduck P

procedure. the d '&Q&?Jaﬁée Ma.s%rasumws %Bt&roﬂésﬁ@ for the product s of

Exanpl es 3 and 5 angy &daﬁnsﬁfwﬁblaﬁsanﬂfas \eare Seledhbd 1B B apawihid ssovd Sike P124)16 preshc U.S cSibvashto

accordance W t hs t Giminats poticeSus afettn ThiSoRimt afratlabdralr? Mo®BP Birop Fbreaderk (Sgbit Mode)fPF{3hwas

testing were as fiid withonategs, so that the agitalor bar was covered. The spreader settingowas sgipag) (B che push

N- P- K Di per ai b?tqoqttv dptermy mpasunng 4p ogaug peeded to m#g\a 2 9bihp spreadar with the flgy conirg|
95. 8% Exanpl e 5 b ip#WeGcloses °°s"'°" 5‘5‘“‘5 bt PO e @6 0- 30 74. 8% From
the foregoing tabul ated test rers-u'r:“ —canrhe~seen—that Iﬂﬂe product s of
thi's i nvention display superior]_dtredr £i NPt Push EfionsToraup findby; | o )
20-97(THY) 15:13 JONES DAY | €xample 3 L:11-3-12 36 TEL:1 312
782 0534 FAoAHS -PI-&1¢5?3 178 ®fB Anot hgr test was
conducted to illusirate that prloEerenles pfi6gl & | nven%‘? on require |ess push
effort and are etter suited td ™3Mp sIFEIérs” + b3 prior fart products

having simlar analysis which are produced in accordance with the
di scl osure in US PatewpwiiproRégs @ 26, mvwnd@mhpsm Wa@@;lfatsmsiﬁ"ﬂa'éllfﬁss pusivpflon to appiy with 8 -
sckgened to a sped*"PFE’eaé?'e‘!?@“?l M;g"vizﬂl’?

elimnate partizl e %er ‘-F Gg%a\led?aol erant
spreader” E)SCO“ % plegg%ggcham iy iﬁﬁc Elag norartsam;'?@sEm' %tfﬁ%m%@rdﬁ\gigﬂluﬁr

bar ‘was covered. Ji&@suah eﬂdﬂntmsmm&emnaa & a @ c.f.caran BN Erolpi6 et LS. SNl to
determ ned by neasméverny éisas biGEngUgrannies Gadl sbreenammerhlhmoeg\dne) s tﬁeh@o.sqarmd& la
with the flow goniumelwityas.5mm (Yehiechy apficg sibaltate vawﬂﬁ IgUms peReeceridtand wis cpllagted in @ 440 rrig
were as foll ows: egker positioned one foot below the funnel. Visual notationyes tnade of N:ypiu;( plume paming off the

Ef fort-Torque (i n29Ri55anEla frsylte wese tabulgtpd a5 foligws: 3-6 Prior Art
31-3-10 6- 16 Exanple 5 B--0-30 Zallea] 5 :
Prior Art 16- 0- 30 . 5- [L3 Pmduct o WhP-K pir BuhBleree bf this i nvention

wer e shown to r*equire substantial | ¥ gkamgs spusks-@ffforfe to ppply with a "drop
spreader” than the conparative sanplPasatA [f anktoer test whs conducted to -
denonstrate that products of this he i nherent
problenms with dusting characteri-st | sanpl es of
simlar anal ysiss. Sanples from Exanples 3 and 5 and corresponding prior art
sanpl es produced &gl glbefciniest samplel whia @ragiredaddas ramevel fine iEnJaat tam brior] ard) Sipp@e Sill.
were screened to e 4 qusicpl m@we%fmz'em( bap) This 15 dueip Sipfface| Jdimsionsplcdyst "95’9

renove any effect ;‘nﬁ ‘E'Fgagqﬁl gﬁ‘éﬂg  nech p W@EF‘@E’H@H'W%’\‘%P“ %0 d45t

wés~t hen pour ed, t AP GHGES els "1 it Tehrigasifibhe. Mahyb
of 10-16 grams peauuﬁ.ﬁs:qp A8 ceeaats .nca%é’%h oo m’?’f 5t 1
one foot bel ow thﬁaytHdMﬂbyadewdduMﬁhdaa)By maﬁr tremvﬁw Elknjlesidk btha? additives

com ng of f the beakehowmsimchd si@eneatooddt LS. \Retsres 3,670,20028,230,363Sanil BJ705(794 ;Other gidithe@s are
N-P- K Dust Pl ufiwissetrorth én Brm Cidmicals '9R Meister Publishiey Gompany. 1940t Other ptcidb@ which may

Yes Exarrpl e 5 4 1 wedae shawn inhe Pesticide Mgnyal, 6th Eriory Brifish Crop Praiagtion touncl, 1980. Other
herbicides which may be used are shown in Weed Control, 2nd Edition, 1862, Robbins et al., McGraw-Hill

Bock Company, Ine., New York, New York. Other fertillzer nuirients which may be used in combination are
shown in Commercial Fertilizers, Sth Edilion, 1955. Callings, McGraw-Hill Book Inc., New Yark, New York.

50 Clalms

1. A process of preparing a carrierless solld granular siow release urea-formaldehyde fertilizer composi-
tion, the granules having an abrasion indax of about 0.850 to about 1.000 compriging:
preparing a molten urea-formaldehyde resin composition by mixing urea and formaldehyde at a
88 molar ratio of uraa to farmaidehyde ranging from 2.4 to 13.3 and heating the resulting mixture uatil
" essentially all of the farmaldshyde in the mixture is fully reacted;
spraying said mollen urea-formaldehyde resin composition onto finely divided solid parhcfes whlch
arisa active ingredients and cooling said sprayed product to solidify said resin composition providing a

10



ATEBhdﬁgW(ﬂ‘HU) df:lhe JONES DA¥npl es were prescreer@l:1t G117 99p\83§i ne granul esp g1y
the prior art sanples still generated a dust plunme when poured fromthe
bag. This is due to surface adhesion of dust during the manufacturing
process. Products in accordance with the present invention had no surface
~dust adhering to them and consequently prepdf28d78® dust plune. 40 The

i nvention has been illustrated with specific exanples of fertilizer
conpositions. Many oth 14 Ut 1 m cronutrients. and control
cheni cal s such as herBici Q“"Wh' “'dsso"d%ec??%c@?nsectl ci des may be enpl oyed
in the products pre@dugegdol¥s Brfbﬁmpf oRfSeaid hestifgQs hniViSmielaid. of ERoANM21 S(2sal F)Qb e
addi tives are shown im:ichessed.or enenti oned U. S. Patents 3,076, 700. 3, 231, 363
and 3,705,794. OGsher additives are |likew se set forth in Farm Chem cal s
'90, Meister Publi ShiThepraesmshriaim Zmﬁi@qﬁl@ﬂ isyirs 8 peried Qﬂé@"‘\ﬂﬁi%#%?"“% be

used are shown in the Pesticide Iva th Eq t| on%:;a%ra 3%090%% ﬁwtsnmgm

Prot ection Council * 1@%9;:‘;5‘ %’élg" % f&;
Weed Control. 2ng Edi I-on, B B As at a Book Conpany,

Inc.. New York. Ne\ﬁ( a6 'ﬁroceg BQlélmfﬁmeleﬂw|sﬁ@&hﬂhﬁrﬂ’ck£ﬁh§§a pdnice hlzlmﬁ)(habﬁigNSﬂﬂndt #o-90
conbi nation are showsann Commercial Fertilizers, 5th Edition, 1955. -
Collings, McGawHi |l Book nc, New York. New York 50 Clains 1. A process
of preparing a car i € pResssgf F‘ﬂ"'gr“‘ﬁ?fﬁn‘&’f“%‘I“c?ﬁ?"'i'%l“@aﬁ@eﬁf'%mf é’PH‘PEP'H‘E (9%9"'“"" :
fertilizer conpoSi- t‘"’F’i?Ff’”’tanb’“'Q‘i’ b%‘"tﬁ'a’f)‘?"ﬁd"‘%{ﬂ'“'%'f‘a‘gf"ﬁﬂ“ apfyaiguesthesih ut-
0.850 to about 1.0Q0 GORRLLSY 5:9 1%&9@%?%3“@9 .HBH%TM%L@ JQEW:Q@{!)@Q&(;&?&';%
conposi tion by ni Xi NGyaldf i§ the Ak ,B?‘orrra nolar ratio of area
t o\for mal dehyde ranging from2.4 to 13.3 and heating the resulting m xture
until essentially al |Theprodekscof Eiam nvhaledsaiienoitan utslrmaidatiyderrasini compositidn js sp@yed baal said
sprayi ng sai d nol t en patides-if & paray| dlastygrdiavingess iambienb feporsitrd Wiin dhetseray ¢harmley such that the
di vi ded sol d particl e‘%s"\/oﬁi%%s'&'\“'ia'&'éhaﬁﬁ'f"fyve i ngredi ents and cooling said
sprayed product to ¢S o] iQn idin .
523 178 BLl matriy Wi ?']"é ol sg'a°l'a'q“£ nar r@“%{’%{“uﬁ"él'“e?p% &Y %g’"gﬂ s st bt -
process of claim1l \/\herel n sald heat| ng is at a tenperature of about [err]
to about [err]. 3. 1d'haeﬂmﬁe:mamﬁwl&}emsm§bm/mmmmasmuﬁbdnmt| ng is for a
period of about 1/2 to about 2 hours. 4. The process of claim1 wherein

sai d spraying is pdt fwmsseﬂﬁﬂdafrsla‘t‘ ¢elepse wwene v@a fgrijizer q&mma-ﬂnnms's'(naﬁsgmﬂv of hard
percent resin cdftposi¥d

10 5., The, process o ,;E% %ﬁﬁéﬂ, ﬁ;%%ﬁ‘;ﬁ@ﬁ?%’%‘%ﬁmwm

said solid particles kel Sk Odoling Ghe rdsbMih kptsyadineidd \JC<QIRMY thd dediOcombosidini pRERiEiNg a sarix
secondary and nior - eltsareith siid int paifickisiatediing, M cronutrients. pesticides and

m xtures thereof. 7. The E)ﬂraocess of claim1 wherein said heating is for a
period sulficient % "E?/&H ’eﬁ°@9°a'i‘°"l°b%’t‘ 169Y%eei9 fEaiq ?FEE"M! fully "PaFP‘-‘t we“eﬁrrxmrre'de

8. The process of cl'® (olar ratio
composition is spr ayeog ﬂ‘ﬁn %m"m gﬁgél E%S&,Z'g% ”° s5°r‘|'t"‘"" al
anbi ent tenperature vmt e spray er suc the reS| nw cool
suffieciently to sadite bmum&mmﬂah&nprmemre% edicrrbddion nﬁ!ﬁﬁrnehe@mﬁﬁladamperatum of from
tenperature in sai d speuni21uhisebBto doeut 4@sG@eENan about [err] 25 [err].

10. The process of clai m8 wherein said spray chanber is a rotating drum
11. A carrierles® d¢ ?J {izersqompgsifiqn ohelain, 12 Mier(n st @by dshepidh fer; 4 Retiqd of about 1/2 haur to
conposition consisti AP EERt i al | y of hard 30  granules of said

met hyl ene ar ae haqu-nafsmmf Gsbpidfonl Ak R1wiBR\o il Iflrl il oleai0 5 Gl

of said granul es contyghdasBhul 40866126 ey hehesr (SEN)] d particul ate materi al s:
said granul es bekng forned by spraying an essentially fully reacted, nolten

ur ea- f or mal dehyde n%mh@mm-ioonfdﬂ!\mngerdnmlﬁaﬁiydivmedsyhctﬂammalatewsaresalected :
f or mal dehyde of 2.4 t¥8m 11 qoup gonsialing] ohRriman cI9FoRtagy e Minoq FiementcRIARt QUBIBN iPRrtiFiesfpicro-
resul ting sprayed pr SHURtPEE%RFYcE? PAPces e’ PP *BYnposi tion providing a
matrix wthin whChy Sfb druReH chiholidh bic téJmeﬁwﬂJrér‘n pete) Hﬁ&nasé%mlrﬁﬁ-pfﬁgﬁdz&é Zer
conposition of claim1l1l erei n sai ssent | y fully reacted, molten

ur ea- f or mal dehyde

11



r &8 120cHh{THB) t15old | SIONBS BRY by preparing a readELdn3m F8u0§3pf urea and P, (15
f or mal dehyde the nolar ratio of urea to fornal dehyde ranging from2.4 to
13.3 and heating said reaction m xture until essentially all 40 of the
formal dehyde In the mxture is fully reacted and said nolten conposition is
formed. 13. The fertilizer conposition B 08834RP12 wherein said reaction

m xture is heated at a tenperature of from about [err] to about [err]. 45

14. The fertili zepadnfaR¥pasehé i On of claim 12 wherein said mxture is heated

for a period of about 1/2 hour to about 2 hours. 15. The fertilizer

conposi tion of cl ki Werittendachesieiung anad Iigariosanclasient dmen Earrsigl-Eoripidoley +-@Ungemtql-Mpse
size in the range o#® GEWWNWW%@°WIBU@M%W" @Sﬂ!‘(i}‘dﬂ" 49 cpp0.85¢ pis ca. 1,000

fertilizer conyosi t hagep wnesgand s, 1& wher e mauJe L Vi gu i 2hind von Hame
particul ate mat er| a aﬁi‘l’ﬁoﬁy 3; 1 ;r F?L vmpﬁ# 3%; und
secondary and mn ,s@,a,rg‘ Bis e.,gse,, h &3 b IF&kidshyd in
particles, pestici daarmemhga)m&anﬁhdnmn&tgbﬁ&ht wakeed; . he fertl lizer

conposi tion of x|l ai m hifspriinerdei uasﬁaolﬂnqym:ﬁffefsrnﬂmhmmaesemwrkerm feste Tejlchprs .
EB . -20'97(THU) 18s Biive Besg@iﬂqseml\en. und Abkiiven des besprihten Produkts, um die Harzmasse fest

TEL: 1 312 782 0534 warden zu lassen, wodurch eine Marix entsishtjn der Epfegengzngha_ﬂ-psbugfn sind,
Eg;]egbﬁ”fgﬁg[‘gﬁ F fahr rkgz‘” E‘eﬁq?{fas .«H.pﬂw%laﬂ‘n%he {,A %‘.&%% & &84 LA bis ca.
Ni hr st of | abgebe. der en an el rien Schleifindex von ca 0 50 bis-ca.
1A000 6 habeg. vufaﬁra.rfa@milsﬂlmez. SORRELaE EILBOILEN dHOT ZBRGHE (VD BThk 1R B Btwa 2 Stunden
Har nst oi f - For mal dehyegenidatr t . Masne durch- M schung von Ham stoll und . '
Foxnml dehyd. nmit ei nem Mol arquoti enten von Harnstoff au Fomi al dehyd von
2.4 zu 13,3. uftl HuVemrenpchorsaash 1.oabehdas AURRIUPrL sines Raia po8 e O bis oSO (Egyicht in
wesent dl chen das geE’ﬁ??Fté‘erliﬁfzﬁﬁfFﬂéiﬁVﬂ“Fﬁméeétrdaf\ff'm AYeRP8 TPISeP AT n

Real ai on gebr acht Waren joSt nsphith 1, wobs die SHErSRIdh e BhrlieBRAABIRIR BT Rormgrita
Har nsi of f - For nmal d| hye <iiaé-90 SERTaRn.aut Fei nzertellte lesta fallchen, die
akt| ve Beul andtsii | s ent hal | en, und Abkdhi en des besprti hten Pr odw cts. urn
di e .Har zmasse fost Veelsieymach Anbaasts &rwobej\diel fepterhTailghencaud/Bindr Gruppet ausged@hlt werdpncidie aus
die festen Tsi| chenpriydsydekustineysg mingorer \Péengeagndninreratéstichetn Mistopabiqtoffieilchie, Hiepizietals
Eritzen, bei ainer ﬂ"@W@B‘T’M‘“W%ﬂF‘@%ﬁ""‘ﬂ‘& IC (260 IF) bis ca. is 141
OC(285 gosc¢high

O ber omen Zoi tgl‘ aﬁr%ﬁfdﬁénn % %%ﬁi wEL%FJQs éﬁﬁ. zﬁmmadgﬁﬂﬁﬁ.tﬁ lglgtggngglsh um
Ver f ahren nach Anspruch 1, wobel das Aufsprvx/m n mt einer Rate von ca. 0.5
big ca. 5,0 (Gewi&hierattenPiiaoz asbrudii 1, wolbdh kis RgasAifolzineGlansioi Forrhaiiel)o-OEre-bssél i einer
feinzertellten fest BmitzRabine ahdip JTeiigws gésprii twird, Sobel il fimgvbwgstampertur/\m dqp ‘Speiidkatine so
wobsi di e | est & Tels ¢ das Haz gieh qoefioerd jRlfiniy ymplest pywemes. oi ch ei ner Kot ngrlle von
ca. 40-Q0 SON habf n@r%hren nach\Ansgu%m’ b?l%ﬁg'grgfépaap |r Hacr gg}zkab}‘l\'{a)ttl)n%r cadjh S(g% lat

Tei |l chen aus ol ner uppe a I'mrer.

und m nder er Pfanﬁemmd-adnhﬁgpﬁ.aﬁmhilaefssmau%k.nmammmﬁ ei | chen,

P&li'zi dtui |l - clhen und *iner M schung daraus betahtL 30 7. Verfahron nach
Anspruch 1, wobei 11d&tigekst ikéraigen MetiniHarrgioih @imgefiriekMaasanmiy Baasimee Niihyrstaffeiigatiea fig) haupt-
genug |t, um m ndestéehich G@%‘He&’mﬁ%@ﬁ §W"MVM@%WQS@U"W@M§W@N voq pa.
Ver fahron nach Ansp?%?&ﬁ's

Hannst of - Fomi & J dehyd aﬁEf%hsn erden rla%gﬁ}e@% B?:E"?f:l %‘l{aauhﬁaﬁ"zw gpeert]srach-

gespraht wird, "‘wobej,

i st daO das Haez SI ﬂﬁﬂa'ﬁeﬂﬁl zabk bael die hunu&ﬂ&ﬁ atighsphit dﬁmunaadas \Jﬁﬁ.fama
nach Anspruch B. wolsprinthi erodmrmmhurm. uift cibcarzim@dst tediwedaio Su 1AERLIE Iwodlich eihd Maﬂlx
(160 *F) liogt. 1t mmannmn-emmmwmmad wobol die Spritzkabino nine

Orehtronmel | f@ ' ~~~~~ Agar |l ose khrn

Met hyl - Har nsbt f f - 't 'ﬁré'p}g hreRey P‘bf“g° f8 Soppadte. ge-

haupt - sachl i ch aus z}f ,331,,;59 rdj ¢ B A § o PIRGabaat

und sine Schlelf Zahvlvun‘éaﬁu 5, urid afd §ms@lﬁmg éhlamgmm Wird, bls im wasenlhchen alles Formaldeh-
55 yd in der Mischung volisténdig 2ur Reaktion gebracht worden ist und die geschmolzene Masse

entstanden ist.
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jEBle 0B (TRt hidd f JONRfCDARi | to, fses Stile enThi:It3124182 0534 di e P. 016
Kdr nchen war den dadurch gebildet, dml nine i mwosendi chon vol snandig zur
Reakti on gebrach- ter geschnol zeno Harnst of f - For mai dehyd- Har z- Masse m t

i nerm Mol ar quot| enten von Hanstof F zu Formal dehyd von 2,4 zu 13.3. aul die
Parti kel stofte autgespriht wird und das &RI9&R23 MBI andens. besprfhte
Produkt abgekfhit wird, urn die Hazrnasae fst wercden zu | assen. wadurch

si ne Marqgx entsteh ' . |.e loi hun ' . 12
DBngem tt el nasse I’l?;laé @ﬁ&ﬁ'ﬁﬂ,ﬁ%ﬁ:ﬁ?ﬂ%ﬂiﬁi‘%’ﬁ?&ﬁ%ﬁ@% E‘!'e{ Eﬂﬁlﬁrﬁ’eéﬁrm o 1=
Reaktion gabrachte, go- schnrnol zene Hammt of f - f orrai dhyd- Hi rz Mane dadurch
entsteht, dall ni nes RoahicersaaseSathusngprah 32. Mabeh gib dsthuagithed-anomaéiragin\woh 1/2 Stunde bis
hergostilt wrd,;s mt ewad&undedrhitatwirdol i ent en von Harnstiif au Formal dehyd
von 2.4 zu 13. 3. u;lqci di e 'Reakgei onslr\n’;sgrghtéqgwsb%l an%){e_ er h%tg'ﬁﬂl/lﬁﬂ"m%’g% i'léiésfﬁi}cpainer
wesentlichen alies™ 'Wﬁ?ﬁf:ﬂéﬂ"l ; ' I'g.
Roakt i on gebracht miga% P 4" oA '%ol%mgd‘gﬁh%ﬁwfgﬁe iSse entstanden ist. 12
'EB. . 24' 97(THU) 10 Jéb&ﬁbemiuaﬁmﬁﬁ:h%mch 11, wobei die leinzerteilten Partikelstoffe aus einer Gruppe ausge-
TEL: 1 312 782 0534  wahit werden, die aus priméren, sekundsrds. und Mindekdn Pridnzbagnindiiinrstdtitelichen, Mikronghr-
Dangar ni tt el rasse nachthsicem Pedtifidtdiéhen yod biedr Mibchongdamikstbrah6am schung auf si ne
Tenperatur von ca. 121 *C (250 * F) bis ca, 141 * C (285 *F) erhitzt wrd.
14. Dwhgneitt enass&” r'?'d'l?ﬁ“"ﬁé‘!‘é’ﬁ?ﬂi‘é‘?‘? Aspruch, 3 iyeepel e @eblgetan n Mifeit-PUnpenig! sind. -
Zaitraum von ii2® Swvgﬂﬁe fls' 5 =~ etwa 2 Stunden orhitzt wird. 16." = -
DUngaem tt el masse nac Rnspruch 11, wobsi die Partikelatoff ens

Pant i kel gr 8oe i m Ber @rsdds Ab PRpardfith’ B1GHe QoMpokiftn o tridhsartOa PEd-1drmmlidaRyabldbighe ol\grard@E )
(SG) habon. 10 16. lfefishQiend hinclidhébies S Ul a0pporf\BDgranciks doksédanD Belndied e résistance 2
fai nzdrtehi en Parti kdédbssiof fepvimnsase i awiond 00pempemsstgefait dai: hi t wer dmm. di e aus
primren, sakundiren uriepaermtesompesiion dgmision gréaformpldshyde efe A siohenmélangsant de l'urde

M i kronahr - at ot hei | hf¥rformaiiehydp sans s sapror wpfaing de) 'k g formpaideny itugat dang do domaine de
besteht. 17. Di ngeni gﬁ'ﬁﬁﬁﬂﬁgﬁé%%%ﬁ% fe ?ﬁ“é"%%’ﬁ“h@f‘%ﬁ quantité du
Kbmchen N-1-1 Dt Unger m 1ol cdriser habifd: cofpbsitiin \de ! Hetire Autaeanaiishyid AGAD rillbn sur des particules
preparation d' une CORyIAEIGhdmaRt dNigsed QUi kdmplesia destnghEtists A-0¢ &1 vIr6lS ot Prodult pLICkRSEqBur
granul es & || bdr at | osoliitantagitervonpositiqp G AiBing procutat uBe {piBdes tdans | l:@gsild) le@iias] peldicules solides
poas6dant un indice detiSesi stancm a 20 i "abrasion d envilron 0,850 a -
environ 1,000, conprnant |o falt de: prdparer ures conposition de resine
d' ureo-f or nal dgrﬂ/gg %ﬁﬁ‘@%ﬁ;ﬂ@ﬁt i fﬁﬁé@sﬁ‘ A ¢hecks lqdit 0.4 Ling fempérature d'enviran
f or mal déhyde dans un fapport holalre d ure& au | orvnal di hydo so si | uant
dans | o domai ne des?2pfhedds defonIa Rlendication 224bhd BdubI ch VidiBh RAOSditsd oriadi® Un lapsSdilenths
ce quo pratiquenment e 1123 ofitaiEHelrbs. du f or mal dehyde dana 1s nel ange ait
conpl etmenl rdagé: 2S . pulviriser ladite conposition da resino
d' ur d94onnal d6hyde p8ieige sdien fa ravergigatign; 1. dahe isquskantsiiasiyé ladite owiéripation a i débieisnyiron 0.5 &
di vi sdes qui compr onf¥IR" Sdeiu seghep aridife & capeqsa da fésipeipopr P 1 Py dpst Paipulsg enliges
pul viris6 pour sol i d*"&? '!"gaﬁ)'te cornposi don de Misine procurantt une
mitri co dans | agyiel | erbdad clich tSrelaRdicaion ! s 1041 bRk paMles bdideb Bossiabht u- granuiométrie
Proci di "saion | a revoidie@ahdineQ'edvircntitassdnegqual on effectuo ladit chautfage b
une tolmprature d environ 121 0. G (250 F) a environ 141 * C (285 F). 9 :
Pr.ooel d sol on | a r&vErefsé saon darrevandicatiom & ding dpgueh losgitps pirficylby lidedrebntt chalding phrintlg groupe
pendant un | aps de t & cRBh g5 pukiments végétaip, Aldmepiairgs Rrimairess secondainy gl pitieurss #proves
| a revendicatiof® 1, SRREments & IgfPeTiFres ot RIcIv@ritnass S8 Py P  on a un debit
doenviron 0.5 a enyi (e ; I ' " L

PRGA® sdbn (PRIhGGRR ", &y il ds eﬁm B QURGS oo ! Bop o 1gmes

resinel pour cent en RiiMsshtpctiCsvaphied du nokid 602 dal Bins fo mBRAES. sdes) .
Procd salon |la revendicatlon 1, dans lequel |eaditas particul es solidos

posasdent une grantil 8mwefdd isdondla neveridisatidro hbdans leglecony pulvérive 4ite) Gombésition Ge réRine a'urded]
sal on | a revendi cat i &maishygrypogée djusina|sur|lesdigs pamiguias alpnsune ghembrasds| Fubisisationcigts laquelle
choi sies parni |e0gr {?ﬂ'ﬁs" ﬁ% peracre gubjantg telle qpg'on W refaigiesemink suffiraghier? Kpinacsdes

. . > ns'de so alion,
primiras. secondairés af mnedrs. par des

55 9, Procédd selon la revendication 8, dans lequel ladite température dans ladite chambre de pulvérisation
est inférieure & environ 71 C (180°F),

10. Procédé selon la revendication 8, dans lequel ladite chambre de pulvérisation est un tambour rotalif.
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438, 20 mT&WhUkSriimnﬂ(h‘lESd}ﬁY des pesticides at pHL: Pg$) mMghasges da cas P. 017
6lments. 7. Proced salon In revendication 1, dans |oquel on elfectue edit
chal i uf age pendant un | aps de | enps suffisant pour ‘Evaporar au noins 80% de
| " eau dans Is nelange. 60 a Procddo slon |a revendication 1, dara | equel
on pubvrise |ladite conposition do rdsi nEP@&e3tr8 Hior mal dehyde porse A fusion
our |esdites particulos dans une charnbra de pulverisation dans | aquol |l o
rbgne une tonpsra I t

ogne une tomps NE‘:’@ n%y tflusan? G on gd,,ﬁ" p}fﬁ% %{};Jn% %ﬁu&fﬁﬂgﬁ‘d@h nls
revendi'cati on 6. datazsb,mgu-a{wdna otaebnﬁyanmﬁature dans ladite chanbre

pul vdri sation set i nf dhicoidedis grags coerant des @idtiz(ed Béiculdirps solides nnﬁmnncdi\dhassel on |l a
revsndi cation 8@ dons iésditgLomnuidsadint ebtapimaerbpulvéridant peet sompdsiien: deordsinpad'uierformalgdhysier

rotatif. 13 ' EB. porip’ bglq%oqrfwfm &) pyatiquement cgmqggermwgn dans un rapport molaire de f'urée au
TEL: 1 312 782 0534 formaldéhyde se situant dans le domaing>d pprficulaires st en

Conposi tion do ef et ni’,}‘?ﬁfﬂ,‘" .,.m%ﬁﬁ,ﬁfﬁf& 2%1%?% a‘f"b°8$l e at'fsf'"eﬁ'ﬁc"?\']lpuﬁ%'r"?mcgn
granulis a Ilbqgavon & Tonstituds essentral | or nont par dos granul ds
durs de | adite nt iy lchisdaiod dbl fortiisast S6kshad overdicaion 91, Gihs Ghqablly GRSchidRt 151compastibrOsh résine
0,850 i environ 1, 0QQie-pivdoénjdedtaét 3 Jusgr angu @ prauquamann asviplo@@ent dabil encadparant un
parlcul aires soli dosme(amgamnmaldluléo stale rmalgényde, le rapport molaimtie {'wdecph lormaldglydaiesitant
oi Mus en pul vdri saﬁ?"smf@mmﬁﬁﬁt?élétﬁéﬁtﬁéhﬂ“mi lprit mglanga siaphgnpld) &@rfz‘ g al"‘h
hj sion at qui ‘dpr aI“i"g A eyl PASERR e 19 2803, 2h sompftemanh 3l & Pk taclie.
|” ur6a au for mal dehyy¥LE" R AHF 4ans 1 e domains de 2,4 a 13.3 our
l'esdites matibresaphiobitibhdb fohifari beidn T rbvaidicRiod! 15 §Ai laqueid oPHﬁGhé'inu meisrgh FeBdhbnnel
pukyirisd pour soli divhd iepslatre@@RIAMIRE Cq2BD GPh briditoh M - Or209Er, anl Ui ne matrice
dans | aquella lzesdites particules solidos sont 1146s. 10* 12. Conposition
do ferttlisant saloGohgesitiondefadifsent sdlonip rgvendicaliom t2, fang)laqubllo@n chaufig liprit méiangd pendant un
conposi tion de resi FFQS‘E!’U?"I’PéSNUF‘H'Tﬂ?GéW‘H‘é"ﬂ{ﬁst de h fusion et qui a

pr at i quenent CO”p]cuﬁ eann onrc‘eal Ilsa?i araianon 11maan%r| gallg %ﬁﬁfn\ﬁ%s ar%u‘al Bs

et de fornaldikjydo ‘3.9;0 [ %Jq » vl
situant dans | e dongg Ly erg Elﬂm , sa? en chauffant FM%? | ange & guidage)

rdachonnel jusqu'a ce quo prati quenr nI i's toute lla quantitd du

f ormal di hyde dons16. Gompakition gafeaiisént saiorl revbraicainn 111 dsesgjaquelie lesdlew nailires@articulaired sdlides
“conposi tion port eea fiemensdiyiedes §o8t AeisiesPIFM o BrPuRBCCONsELG b Fes paticuips Py ppimgnts végéraux
resondi cation 2. d&pnen=jes ??Ff% EB‘F?“@FP&HH‘ fiineprs, fi8f denopagicyles e, IGRALHEANR, pary des
uns aenpirature d' oftIIBi e peycides g nprsgmelapges 4o R AN 141 C (2851 F). 20 14.
Conposi tion de | egf ichhag h;i%ﬁ?ﬁnt'aﬁm{ 1 YRNALBAH1 O o 3 oA o e cos
chauffa | edit nbl anggfRtn un | aps de tanps denviron 1/2 environ ;
houras. 15 Conpgsition de lertilisant solon |a revendication 11. dans
laqufl|l lesdites nratires particullires 25 possadent. une granulonmtrie
dans | e donmains d' environ 40C90 (indice granulorritique de guidago) (SGON).
16. Conposition de fortillsant salon la revandication Il. dans |aquelle

| dadi tes mati ergs pa'ticulaires solides finenent divisees sont choisios
parrnl | e groupe oonstitu6 par des particules de nutrinments vdgiraw 30
ildrnentalres prinmaires. secondaires et mneurs, par das particules de-
mcronutriments. par des particul as de pesticides et par des nel anges do
ceS parficulos. 17. Conposition de fertilisant selon | a revendication 11,
dans laquel | e "&sdits granul ~s obtenus sont des fertillsents NNP-K. 46 sa
ss 14
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