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Introduction 

Granulée are becoming of great  importane in 

indu.try.agriculture and other area, of our Ufa. 

Granulée «ay be uaed to improve atorre and trani- 

port atabilty.to provide eiapl.r U8t M b#ttfr 

re.ulte.Thi. hold, true for inatant «ilk powder, 

f«rtiliiera and encapauiated aeeda. 

Granulated p.eticidee have gained greater iaportance 

only in the laat yeara.Even though practically 

•••ry peaticide can be formulated ae granule«, 

their uae reaalned limited.There «ay be varioua 

rea.one for thiathigher price.laoic of équipent 

or availability and wide uae of persiat.nt peaticide«. 

Recently.granulated peaticidea are ueed «ore and 

»ore exteneively.We have good reaaone to welco.e 

thii.fe can «ore efficiently résolve «any proble«. 

with the aid of granulated peaticidee.In thia paper 

I will preaent four &ptf»i;taî 

-«•neral eharacteriatica 

-formulation proc#a«ee 

-application 

-reeidu«« and toxicity ha iarde. 

Granul«« are «ixturea of active ooapound and inert 

••tttr.Their particle aite range between hundred 

and «everal thouaand «alerone. In «any caaea, aur fact ant« 

ara ab««nt.8tabili»are and bindere are coawon adjuvant«. 



There  ie no standard operation .for producing granulée. 

Some active material maj/ need a particular carrier 

co»poeition to combine mechanical and chemical 

stability with good field performance. 

Often granular peaticides are difficult to  formulate 

and need auch effort and time before   *«ine    marketable. 

Soaetimee there ie no problem at all. 

Tha beet known formulation method ie 

-Impregnation,» simple operation with large 

output and low investment. 

Other méthode can be: 

-Agglomeration, used to form bentonite inert 

granules,firat step in tablet forain« 

and compaction. 

-Compaction may become of greater importance 

in the  future,but needH heavy investment. 

Extrusión in  oí Un used, tut i e  feasible for 

few compounds only. 

I   sh*U also mention new processes 

-Microencapeulation.In the USA microencapsulated 

aethylparathlon ie field tested on a large 

ecale  this summer. 

-Mlcrogrunules will  find a liirlted application« 



General Charactarlatloe 

Vapiouo characterlotice of granular pe«ticidee 

ahould be determined»specific gravity or bulk 

deneity,aleo number of particles per gram.weter 

content,molature uptake,»welling with water,ab- 

laeion and duet  formation. 

The aoet obvioua characterietic la particle else, 

definad by dry aleve  analyaia with etandard elevea. 

Granular fornulationa have a characterietic particle 

eiie di atri but i on. The narrower particle range, 

the better uniform coverage. 

Duat content must be minimised in granulée beoauae 

of drift,toxicity hazarde and danger of   overdo«*g«. 

Duet may be defined by a particle aiae aaaller than 

40 alerone.USDA allow no aore than 5*finee aaaller 

than 250 aicrone. 

»•oently aicrogranulea with particlea between 100 

and 200 alerone were  propoaed under appropriate 

conditi one. Miorogranulea ehould not contain particlea 

beloe 40 alerone. 

elicroenoapealeted liquida may be ae fine ma 10 elorone. 

TABU   1    (eee pt«t 22) 

There la a eignificant difference between peetioidtl 

duat »aicrogranulea, granulée and aacrogranuiee when 

the eaae aotive material la applied at the  aaae dote 

P9r aurfaoe area. 
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In most case» the various formulations have in 

oommon that   they act  by vaporisation,aqueous 

solution or both. 

Usually no surface active compounds are incorporated 

in pesticide granules.In effet,this distincts thei 

from wettable,in water diepereable,powders. 

Granules can be spherical,but they are mostly non- 

epherical shaped. 

Distribution of active material within or on the 

granules may be homogeneous or heterogeneous, 

depending on the formulation process. 

Compaction of mixed powders gives evenly dietributed 

active oompounde. 

Impregnation of sorptive carriers with liquid or 

liquidised pesticides occurs less evenly.In this 

oase the sorptive carrier can have a high inner 

surf ace.This inner eur'ace is given b    porosity 

and diameter of micropores.This inner surface 

is independent of particle dise. 

TABIfi    2 (see pa«« 23) 

On nonsorptiv« granules suoh as fertilisers, 

reasonable amounts of pesticide can bs deposited 

with binders. This deposit is some timas easily shtared 

off by abrasion and gives dust of high active 

material contents. 

Coating with oily layers,films of plastics or 

pigments is therefore fairly often exercisedj 

if neoessary  in combination with natural or 

synthetic gums.Such layers encapsulate or rather 
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cover granulan,giving then, more mechanical 

stabilty for  transport and graded release 

after application. 

In some cases we may w*nt to regulate the 

disintegration of the granulée aoon after application. 

Thia can be achieved with 8w<jlIinÁ? carriere,euoh a. 

bentonite.When moistened by rain or in contact 

with wet eoil.eepecially if 80me wetting agent 

ia present,awalling bentonite desintégrate 

Pesticide    granules. 

Äsw techniquea are etili invented,they have not 

yet exhausted all poasibilties to control the 

characteristics of granules. 

To obtain a good product the formulator hat to 

consider the chemical and physical properties 

of the active material,firstloolubilty in 

water, stability to hydrolysis volatility, 

compatibility with oarrier.adaorption and deoompoeition 

in soil and the like. 

Oloae cooperation with the agronomist is 

advisable.ïnvironment and climate can sigaifioantly 

affsct the performance in regard to crop and posts. 

Intensive field trials give indications 

about the active material to be used.Quality 

and quantities should be based on practical results. 
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Formulation proseéis 

If the formula is elaborated .»greater quantities 

hare to be produoed.lt is not always easy to 

obtain stable granules economically, 

Economio    factors to be considered are i costs and 

availability of inert material,quantities to be 

produoed within   a given period and quantities 

to be produced in the next years.This decides 

capacity and degree of automation of the installation,and 

capital spending.Fersonel has to be trained.The 

maintenance goup must be equiped.Production coats 

have to be calculated. 

Now a short description cf the formulation processes 

1 Iaprsgnation 

Impregnation is absorptio   of liquid or liquidised 

pesticides in preformed,sorptive granules.Sorptivity 

of the carrier gives tuj percentage of liquid matter 

that can be absorbed« 

If the pesticide is a solid,it oan be dissolved 

in nonvolatil solvent a. Dispersions of finely 

ground pesticides can also b« sprayed on inert granul 

In most cases impregnation leaos to good results. 

This method should therefore always be considered 

first. 

The proparties and performance of impregnated 

granules depends on the inert carrier« 

• 
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Organio carriersiwood flour,ground tobacco stems, 

corn cobs,coffee ground©,walnut ehell 

flour and other eorptives.Waste of 

synthetic matter can also be used. 

Inorganic carriers »granular clays .especially  of 

the aontmorillonite group is often usad« 

Bentonite»attapulgite and sepiolits 

are well known. 

Pumice is highly sorptirs.but also abraaive. 

Oaloinsd diatomi te may be ussfuU. 

Granulated fertilisermay be a csrrier. 

The ohoice of a good oarrier is often difficult. 

Pestioldes can bs dsoomposed by the oarrier,particularly 

by olays.On the large inner surfaoe ars sottra mitas. 

Pesticides may ba adsorbsd and docoaposed oatalytioslly. 

Spontaneous decomposition is possible and cam lead 

to ignition* 

It is possible to inaotirate these sites with urea, 

hexa or glycols and the like.Granulée are iapragmated 

with 5-1 Ofi deactivator prior to impregnation.Talloil 

may ba applied a« stabiliser with the metlre compound. 

Daaotiratlon is not always necessary,but it deaarree 

attention. 

Studies on compatibility of carrier and pestioiae 

is a must. Ini s oan be done by formulating the 

product with well defined concentrât lona, fhe 

granulas are stored at elevated températures enviai 

a giran time .At Intervals the product is analyaaa 

chemically.The original content has to be ehecxaa. 
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If no significant décomposition after a few month 

at 50°C ia noticeable,the formulation can be 

considered stable. 

A better indioation,ho*jvsr,should be given by storage under 

the conditions in practice and there may be 

unpleasant surprises.Finally it is the performance 

in the field test,that gives the answer. 

the impregnation prooess itself e is no great problem. 

In the laboratory every type of rotary blender 

equiped with an injeotor for the liquid gives 

already indicative results. 

leeults representative with reepeot to dust formation 

can be obtained only by using mixers of at least 

200 1 oapaoity. 

Dust formation oan be a problem 

TABLB 3 ("e page 24) 

Untreated bentonite granulée may have a favorable 

partióle aise distribution.If theirit*Miity is 

not good or treatment is to rude»impregnated 

granules oontain to much fines. 

Aotive material ie eprayed at a pressure of 3-5 atm 

with full oone no« Its. This may bs done by pumping 

with a gear pump or with air pressure out of a 

presaure vessel. 

With a concrete mixer of 3-5 n*ons oan obtain good 

results up to 2 ton/batoh operation.But any other 

rotating drum,tumbler or not,ie good for impregnation, 

if injection of the liquid compound is possible. 
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A flow shatt is givtn in 

TABLE 4 (•«• pag, 25) 

If intrt granulaa art trantporttd with a aoraw 

convtyor at a oonatant rats, oontinuoua lapragnttloa 

is possibljS(.#hs liquid is injsettd into tht bypaaaiag 

granulo.£bis inatallatlon can bt fully autopista. 

low I shall prtttnt a cost calculation. 

TABU 5   (,M p^ 26) 

Thia la to confront a hat oh opsratloa with 900 tas* 

par yaar output with a ••aiautoaatio «a« a f^ly 

autoalatd installation. 

I had to aakt    aaauaptiona bastd on ay ova asnarloaoo. 

Xanhours art oalculattd with 3*7hour.Aa»rtiaatisa 

is aadt in 10 ytart.Capital coats ara oaloulattd with 

5* orar this pariod.Diraet and lndlraot ooata say 

ba dlfftrtnt. 

I will show        that s lap It and appropriata lattallatlaaa 

girts tht best results and not   high sophlstloattd 

tqulpatnt. 

Most iaportant la oapaolty.iaoh Installation has a 

optlaua oapaolty.lt is always a probità   to «atonda» 

and to rtaoh thia optiaua.Ic inttallation oaa ba 

ustd with full load all orar tht ytar. 

Operation costs for granulai in a wall balaaotd 

Installation art not ¿wéUx than eoata for a «MtaUa 

powdar fotaulation. 

But whtrtaa inarts for wattablt powdtra ooat 10.400/t«*, 

tht lntrt carrlar for granults oosta 40-OOO/toa. 

Organic oarrlsrs wy aakt it poasibla to raduoa amtsrlal 

«,«*»»••.,,*..        ...,.,» :,.,-,., ,„„:.*. 
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ooetn.Higher «aterial cost« «re balanced by lowor 

Application costs,as I will show later. 

2 Aggloaeration 

Agglomeration of finely divided and well •!»•* 

powders ie effected by rotation and ei«ulta««oii«l» 

moistening the powder with 5-25* water.fbe percentage 

of water depends on material and blender oharmctori«« 

The Mount of water,ti«e,temperature,the speeé of 

revolution* and shape of peddles ie critioel. 

A well known agglomération procesa ie pelle tisi«*» 

used for fertilisers,baits and inert bentonite) 

granulée 

Table 6    (••• P«*e 27) 

Granules must be dried, • if ted, crushed and ag*¿* 

•ifted.Finse aust bs reoyclsd. 

foeticide    granulas need binders.A fee percent 

of lignlnaulphonate «ay suffloe to ai nisi • e 

dusting. 

In this proosss water hae to be evaporated at 

elevated teaperaturée.This aay cause deooapoaition 

of aotive «aterial,Operation ooata are effeeta4 

oonaiderable. 

In thie oonneotlon I have to «ention the Diamoaé- 

Aloali procese.Granules ars being f o raid by uaing 

•ixtur«,    of ¿ypsua end ammoniua - or alualniuNulpfcmt 

«a a carrier compoeition.In the presene! of 5-30* 

pestioids the mixture is rotated and wetted to 

aggloaerate granulée. 
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Oypaua and aanoniuaeulphate iti the preeaaoe of water 

giva •tabi« adducte,containing cheaically bound «atar. 

80 granules can te dri*d at low teaperaturee. 

3 Coapaotion 

Coapaotion it acooapliehed by pa«•in« a aalat aiiture 

of powdere through steel rolla.Tho portar la eoapaated 

undar enoraoue preeeurti, whereby teaperaturee of 

80°0 and aore ar« reached.Thua trtporatee tao fraataat 

part of water. 

With fertllliera and with aattar of eoa» plaetlelty 

rathtr daaao granulas oaa ba obtaiaad aftar 

dtoiatagratlng tha oeaeacted      oh««to. 

For peaticldee bladara ara needed. 

Cara «uet bo taken, that the powder to aa tea* 

doto not ooatain exoeeelre aaounte of alr.tae 

auat ba deaerated bafora ooapact loa. Tale oaa ba 

a problea.Controlled declntagratlon of taa 

ohaota followed by alfting out the aaadad fraetleaa 

givo« 80t>fairly fira,irregularly ehaped granale«. 

They amy be ooatad afterward«,to etaad batter 

abraaion durlag t rana port and handling. 

TABLB 7    (eM page 28) 

Thi« procedure landa iteelf to oontrolled ral 

beoaua« different offoote oaa be build la. 

The prooeae aa auoh it ooaplex and aeada alga 

lnreetaent of 0apital.The prooeee la foaaible 

with aa output of 10.000 tone/year. 

V- A 
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4 Ixtruaion 

Ixtruaion  ia part ornad by  preeaing » P*»** •*•• 

through anai.1   opanìnge./ Ino oeeillating rolli 

can past over <* bleva  'Hit extruiiingthe aatarlal. 

A rotating knitt   cut» tha  Uraads in naall 

piaoaa.5*aatald§hyd with organic filiara gi*« 

»aorogranulae  for bait« without   drying« 

Unfortunatly anough all othur foraulatioaa 

aaad an axpansiv*     drying procapa.Oarriara aa 

bentoniti fora thtxotropic i»a»8aa,but thay naa4 

groat quantities of watar.20* and «ora wator haa 

to ba uaad and  avaporatsd.Doloaüta a« carpi« 

would naad only 5>* water.Thi* fact illuatrataa ta* 

of proparly aalactad  carriers. 

Ixtrualon ia m Japan a comaon prooaaa,aay ba 

baoauaa paddi«» need very »tati« granula«,aay ba, 

baoaua« ban toni ta U *v*Uubl*» and  eimrgy it eaaa*.    Ml 

procoaa ia only pcsaiVt with  atthleconvolatila 

pootlcidea. 

5 Hioroiinoapoulrtion 

Mioroencapaulation if liquida  to t'ora graaulaa 

with all    character.BUrt     0f dry aattar ia a aoat 

iaportant  procaaH.Fenticldan ara not yat anoapattlatad 

on a larga acala 

TÀBLÏ8    8,9    i— paga« 29 ana 10) 

Incapeuiation aay ba nchierad by 

-phase  aaparation by ooacarvatloii 

-lntarfacial reactions by polyaeriaatioa of M«*** 

-phyaical aethode  ai apray ooatiag in a flulditoé 
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rtaiiwalt «iicap«uiat«o atthyl paratalo*, rartiol« 

•ut will bo 10-40 aioroao.roraulatioa i, aodt 

at wottablo powd.r.Thoro will bo «o probl««,to 

aak« ooaroor granular  fomuiation.    .Important li, 

that roloaoo oin b« oontrolltd.In tu« firot 

oxporl«ontal foraulationo aioroonoapoulatioa it 

tiatd for thrtt wooko. 

•irti i» «acap«ulato* by ICR M btiti for flrt  aato . 

Poimwalt lo oaoopoulatiaf dioparluro.tào itola*« 

•o* attraotaat of too gypoy «oth. 

roraulatloa ootto for thlo proooao oro vary hi* 

«Ad at tuo   momnt oro only o fow ooaaaalta «p««lalia«4 

in thi o tooanlqtio. 

6 Klcrogrmault« 

ttorograaiaoo woro dtrolopod by o gomaa foramlator 

to oppi loot« horblcldoa of tao homo» «roup wlto 

looo«r oooto and roduooa drift. Hi orograaaloa art 

highly coaoontratod graaul«« with «pplio*tloii rotoo 

of 5-10 kg/aa.Foratilation ana »ppliootioa aay 

fivo problooMi. 
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Application 

The application of granulia  le cheaper and  simpler 

than conventional •pray¿ng.Taking into account 

manpower,machinery and maint«nanea, 101/ha are 

n««t«d    for conventional spray treatment.The aas» 

treatment with granules coate only half thia aswsat, 

i.e.St/ha.The higher price of granular forswlstioa 

can be compensated by lower treatment coat«. 

But even if it i a not posatole to eompeneats ths 

higher priceicomparisone of thia kind are always 

dubioue)we have etrong argumenta for using franulea. 

A few of the« are»simple application, in eoa* o a* e s 

without any machinery at all»no probles with the 

preparation of dispersion» or esiulsioBatno usa 

of water,no pumping and noszle probl*me;no drift 

of highly  toxic   materialises danger for farmera. 

Application of granules gives possibilities for 

better results.With one treatment of aldiosrb gránalas 

aphide on rosea are  controlled at leaat for 6 wseke. 

Submerged weeda are controlled with diohlobenil 

or diuron granules, no other formulation is ef fee ti vs. 

To achieve  pest and weed control, 1-10 kg/hs 

of well ohooeen material haa to be depositad in 

predetermined locations.This say be a §pot,a row 

of planta  or the entire field for a hosogsnsous 

overall treatment. 

Spot treatments are made with a tube equipped with 

a simple  dosage device or by hand. 
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Band trt.tMnte lay u ,Äd, wUh drm ^^ 

or with on. of „v.rni ,Utto#H in ^^ ^ 

up to 6 ..t.r total  l.ngth, 

Th*  b..t  application naohin.ry work, by  pn.uaatio 

attribution.An air bio. carri., a continuo«. J.t 

of partiólo, to band, of 20-200 c. winn. 

Th... pn.uaatic dl.tribut.r. ar. ai.0 good for 

ov.r.ll tr.at.ont». 

Ov.r.ll tr.at.tnt can al.o b. ..*• with f#rtulifr 

«i.tribut.r. if th.y ar. calibrate «actly.Tho 

problo« in thi. ca.. i. txaotn.s„f.rtulliri M 

u..d »1th  1000 k«A. and .ora.lt i. net critical if 

•o.. rem. ar. t r.at.d t.ic.H.rbicid.. ar. appliat 

with 50-100 *4VWn ov.rdo.. ..y Bw . h.aTy 1§i- 

or co.pl.t. kill of th* orop. 

Drift i. no probi.» with conventional «ranal.. 

TABLE  10    (••«. pAg, 3I) 

do.on.tr.to. drift ..a.ur.d for diohlob.nil fra/ml.. 

•t rariou. wind v.locitic.lith »icro«ranul«. drift 

!• • probi., and th.r. .hould bo no wind duri**» application. 

Granulo, can b. ...iij .!„« wlth oth#r grmUm 

if th.y hav. th. .am. ocrn.ii.    ran«, and th« IIM 

«Ptcific gravi ty.Oth.rwi.. th.r. aay b. problow* 

with ..paration. 

Th. distribution patt.rn 1. oharactorlotie for only 

on. .poaifie granulo.Calibration «hould b. Mdt for ••try 

now for.ul.tion. 
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Applioation of granul«» aay bt in «oil»on plant» 

or in wattr. 

Application in »oil 

Application in ioli in*olv»» a combination of 

elff«rant faetoroityp» of »oil,»tructur»,nutrl»nt • tatui 

aioro-organl»n,wat»r oont»nt,t»ap»ratur» and aany 

oth»ra. 

Pualgant» art not »aay to u»».Granulatad N»aagon 

it »aay to u»t. Granulat td Daaoaat r»l»aaa» th» toxic 

gaaaoua phaat of ••thylUothiocyanat» •low»r.Application la 

taa»r,b»oautt thar» la no drift of duet. 

ftaaatoeid««     art of tan highly toxic compound». 

ftrajutla» givti 1»»» toxic hazard ».Aid i oarb ab»orb»d 

aa an organic carri»r,coatad and containing a 

warning; odor gir»» »xc»il»nt r»aults and 1» »aay 

to appiioat». 

•all in»»et» a» wir» worm», grò« • grub», roo two raa 

and outworai art well   controlled with aldringraaal»». 

Th» oarri»r aay b» a f»rtiliitr.ll»»idu»» with aldrin 

ar» bacoaing a probi »a. Mot so i>»rsi»tent in»»otiold»» 

hart to b» ustd.fh» probità iafthat th»»» conpound» 

art 4acoapo»td by hydrolysis or by biodégradation, 

bafora thoy oan aot. 

Granulation oontrol» r»l»a»»,but dot» not ohang» 

th» natura of a principi». Degradati on dtptnd» on 

t»ap»ratur»,acidity,aov»»»nt a»ration,rat» of applioation 

and amount of wat»r. 
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»«oo.po.ltlo» la .oil «a. .tudi.d by .any author. 

I.T.Walkor «iv.. a f00d aurrty In Toluaa 40 of 

roolduo    ravlava. 

Parathlon,appll«d with  5 kg/ko My ba daoospoaod ' 

to Î0 % aftar 12 dajr.diP.Llohtanatain J.Baoa.latoa. 

57,618-627(1964).In ««dit«ran.an oliato tait «my 

ho 6 «ooki.fitptadliic on In.tot apaoloa ooaaldarat 

and tin» of *pplioation,thia parlod My ba aaoaaa 

to giva auffloant oontrol fro« 10 «••ko to a fall 

fhara la a auabor of paoaphoroua ooapounaa 

with paralatana «p to 6 aaathifaaatafotalaa, 

trlahloroaato,olilorfanYlafor But thooa ttwptiada 

ha«a a hlchar prlo«.8o la It lataraotla* to faaamlat« 

aaé applicata parat hl on «raaulaa oarafully,»iti 

confrontabl« raaulta. 

Fuagloldaa at «ulatoaaaa oaa b« phytotosla ta «a* 

«raaulatloB with ooatrolltd raltaa« NMlm tèlo 
proal«. 

Oa Planta. 

Oa plaata franali« «IT« poaalbllltloo far oalattlva 

•ffaoto.In oaraala oroadlaafad «aada ara traatol 

with 2,4-D,H0PA and alailar ooapounaa .With ooaraaUoajal 

•pray toohnlquoa drift la a problaa,aopaolally If 

•laayarda art aoaray.lttorofraauloa appllaa with 

5-10 kf/ha adhtra oa broadlaafod waado «attor 

than oa ooraalo and «raaaao.»rift la aot «a «root 

aa «Ich oonvaatloaal apraya. 

Oonvaatloaal granula a would not adharo,tkea falliaf 

oat o tho aoil.Tht paatiolda pana trata Ihroajh tao 

uppar aoll layor and flaally roaoh taa raotayataaa. 
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RtaultB may be quite different ae compared with 

microgranules or the c uae pesticide. 

Oornborer control i a possible with carbarylgranuleat 

because granules mainly fall and collect in tha 

leaf aheath of developing corn,right thera remaina 

the borer.With rain or dew amali amounts of oarbaryl 

are desolvedfaufficent to control the oornborer« 

In water 

Oontroling peata in water la often a problem if 

they lire on the bottom of canale,lakee,paddiea. 

With granules it is possible to reaoh them. 

Developing submerged weed may be controlled with 

harbioidea aa diohlobenil.For example a oenal of 

10 • width ia treated with two applicatora on the 

ambmiuceaanta.lt Is possible to treat 3-5 km/hour. 

The eame resulte may fce obtained with treatmenta 

from a boat. 

The hlgheat concentration of pesticide in water 

la given by ita solubility.Pesticides with high 

water solubility must be careful]* applied« 

Sinoe pesticides are absorbed by plants and 

plankton,accumulation in fish ia poaalble,even if 

the aolubilty in water ia not high, 

laaidue problema and toxicological hasarda ara 

eonnected with the varioua characteristics of the 

particular peeticide and it la not only a mattar 

of its intrinsic toxicity. 

By formulating hazardous pesticides in a granular 

form it is to a limited extent possible to kaap ita 
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unwanted ßide effects somewhat under control.But 

one cannot possibly expect to eliminate hasards 
ooapletely. 

Theoretically,a compound that would deeoapoas easily 

can be encapsulated so,that it will always rasala 

within the wall and thus never bsooae eotive. 

In praxis thera are factors that bring about 

changes at the surface of the oapsulss.Huaidity, 

teaperature and microorganisms are such factors. 

Ine saoapsulated compound will not always ba released 

to the sans extent and with the saae speed. 

Only the reasonable use of the various exportâmes 

**y l**d   to furthtr progress. 

fe are entering into a period of inor^asing spetialisation 

•ore sophisticated methods »complicated ooapounde 

and aany probleas ars yet to be solved. 

I triad »u present you in a short tiae with important 

faota about charact oris ties, formulât ion prooesses 

and applioation possibilities of granular pesticides. 

•8*"-—- 
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COMPACTION 

\   i Rohmaterial 

SOURCE: HUTT. 

Silo 

BtMhtekwMhfwek« 

K ompakliarmatehint 

Vorbfech»r 

\/ 

Untorkorn- Ruckluh rung 

Produkt 
Uo > * > xu) 

Unterkorn-nückführung 

Zwisohonwto 

Granulator 

Förderband 

Dopp«td«ck»r»*«to 

Roiltromnttl 

Produkt 
(X0>X>KU) 

TABLE   7 
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