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Fleons Limlted.

(1) ZINTRQLUCTION

The inoreasing use of tracs slemsnts, inmecticldes and herbloides
by fermers is cne of tho resoent advances in agriculture. In gonerml, trace
elercrts are stdll applled to the soil, or to the growing oropa es astreighb
dreasings of en inorgonlo ohemioal or es & sclution of a soluble lnorganio
salt or camplex, Insectioides and herbioldes are more ususlly applied as
a uolu'bim?lm(]oftﬂn in en expensive organioc solvent or as an emilsion) or as
a dust whioh ccneiuis of on unreactive carrier on which the 'additive! 1p
sprayod or with which it, Af & solid, has been finely ground and admixed,

In all oaces, the high first cost of such material is inoreased
for the farmer by the neead for a further treatment of the acll or orop in
spocinlized equimmernt requiring capliel and madntenamna,

Compound, Pertilizere san often hs ussed as carrdere for such
matorials and hence 1f the application is agrancmically acceptable, it is
poesible to reduce the total ocost to the fermer by applylng the 'additive!'
at the same time as the main plant foods, It 1s propomsed to set down in
this paper the theorotlosl oconslderntions whioh will influsnce any declision
to manufacture what we in the Unlted Kingdom know, generally, as "Fertillzers
plus Additivea", In additlon, the paper glves some indloaticn of the affect
of such additives on menmufacturing ocomditions, It indloates the effcot an

concentration of the fortilizer by lrcorpomting such additives, the umlformity

of sition, the effact on quality and stornge propertisa of the mew
Tortilizers.
It 1a assumed in this papsr, thet there is no agronomic objeotion

to the appliostion of the 'addltive! to the scll in conjunctlon with the
forti i zor,

(2) CENERAL OONSIDEWATTONS

(a) Trece Elements

Trooe elements will usually he refined inorganio ores or salte
of inorgenie or organie aoida und haszes in which tho trene elemant
regquired is prusent in the base, The latter wlll always be acluble
In weter and usually heat ateble, The amount req@uired per acre mAy
e amall or lerge but the ooncontration of the elemont in 1te parent
material will probubly be low, necesglteting fairly large additions to
the mixtture which will affoot thoe NIE ocomgentraticn anmd rats of
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epplication of the ccmblmed fertilizor plus 'edditive’ to the soil,
Agroncmically, the quentities of traos elements required in relatlon to
NPK content may very considerably, Nearly all of them oan be expacted
to unlergo chamioel resotion with the other ingredients of fertllizers,
poasibly leading to reduction in weter solubllity of one or moro
conmtituents, loss of the 'edditive’ or of a plent food, espealally in
a gramilation prooess, where heat is preeent, Thoy will have no
toxdoity values to humans, Traoce elements which may be edded to
fortilirers will inolude boron, ocbalt, magnesium, copper, zlng,
manganese, molybdermm, sodium and iron,

(t) Inscoticides

These ere nearly all stmight organic materials which mey be
1iquide or solids, BSolutions in organic solvents, water emilslons or
mixtures on inert bases oan be readily cbteined. Many of them arc both
toxdo to humans and heat sensitive, They are roguired in very small
ooncentratlons on the fertilizer, The rangs of products is a large one,
but Aldrin, Dieldrin and Hoptaclor are new in cammon use as additives
to fertiliger, while there are scveral marketed inaootlcldes for
ctraight application based on malethion,

(o) Herbicides

The rumber of herbleoldes availeble to the farmer is large but
those in commercisl use are malnly salte of orgenic molds with inorgarnlo
basss; the nold raddole belng the effective part. As such, thoy are
wator aoluble to a minor or major degree or oan be produced as a water
solution or resdlly emulsified by choico of a sultable lnorganio base and/
or emulsifying agent, In generanl, such solutions are elther non=toxio or
of low toxdiolty to humans, Portilizers containing such additives are
unlikely to be toxle to humans in view of the low oconcentrations in which
such meterials arc umsed, Thoy are, however, not so highly saleotlve 1n
thelr smotion that dsmage to other plent 1ife will not cocur. Therefore
i1t 18 epsential to evold contemimstion of other fertilizers, In this
group, we oan 1liat M.C.P.A, derivitives and allied compounde, mealelo
hydroride and tecans,

(d) Methods of Manufaoture

Additives or s mixture of an additive with an inert base may be
incorporated as a s0lid material in eilther a gramulatlon progeas or in
dry powder mixtures either during or after manufacture of the fortillser.
Aternatively, 1f available in the solution form, ocnelderatlon can be
given to incorporation of additives by spray troatmont of the fertilizer
elther durdng or after ifts mamifacturo,

Before deolddng on a form of manufagture for any proposed fertllizer
the following main pointe should be oconeidered:

(1) The. type of fertillrer reguired

Groamilar or Powder,
Noture of ingredionta,
Produotlon process,

(11) Amowrt of Additive

If the percentaege is less than 2K of the total mixture, then
unless the fertillzer marufacturing process is one in whiloh
a alurry stage la produwed, it is posmible that distrilation
within the mixture will be poor if the additive im inoluded
ap a raw matorial in the initial mixture,
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Heat Jensitivlity of the Adaitlive

This may be such as to forbld tho pasasge of the additive
through the drler and 1s, therelore, a Ilndtation In the
production of granular oonpounds,

Conoentretion of the Fertillger

The amount of additive may be euoh as to necessitate a
reductlon in the comemtration of NPK plant fooda,
This polnt way decide thw form of the additive 1f the
latter 1s 1taelf aveilables at different concentrations,

Rate of Applicetion of Fertilizer

Genorally, additives are required at oartain definite
oonoontrations per acre far control purposos. If howover,
the fertillizer is ome which iep applied at various and widely
dif{erent rates of application, then 1t would not be posaible
under preosent day conditions where fertllliser production is
a contlmious process, to mamifacture a mmber of NFK
fortllizera in whioh the oconcentration of addltive is varied,
Such conditlons would favour the use of a method of
incorporation of additivos after manufeoture,

Chemical mature of the Additive

Can 1t boe obtained econcmicelly as a solution in a water

or orgarda solvont aml/or oan 1t be emilsified? Alternatively,
oan 1v only be obtelmwd econcmioally as & solld? IF eo, can
it be in the fom of a fine dusting agermt or must it be
admixed with an inert base? The latter form would neceasitate
consideration of the concentration of tha ad.itive and hence
the quentity to be appliod to the fertilirer,

Chemlonl Roastion to the Additive with the Barlo Ingredient
of the Fertilizer,

The presence of the additive may cauae undesireble cherloal
reactlons; for example, the possible loss of water soluble
P,Ope Altermatively, the bese fortilizer mey deatroy the
o83t $vo, and henos possibly 1imlt the timo botween
mamifaoture and application to tho soil,

Toxiol

Toxiclty of an additive to tho operetors in the factory, to
the workers in the field or phytotoxiocity to certain crops
may dlotnto the method of meamutfaoture,

Roleaso of Additive

To do 1ta work, must the release of the additive be rapid
and hence its presence move desirsble on the surface of the
Tertlllzer particles to which 1t 1s addedg

Bffoot on Begring Materdials

Effvot on 3torage Idfe




(3) PRACTICAL EXEERIEMOE,

() Trace Elementa.

(1)} Boronm.

We have added Boron in tho form of borax to mixtures
oontalning liriate of FPotosh, Triple and Single Super-
phosphatea, befors gremilatlon. On en NFK analysin

of 10110118 1t is stenderd procsdure to add 0.67%H

B0z in the form of borsx. This is equivalent to approxl-
netdly 4O 1b. of borax per ton of fertilizer for use on
sugar heet., Addition of borex 1a made to the mlxture prior
to gramiloticon, The quantity of bhoron ie such that addition
ez 4 solution after menufacture of the granules would add a
quantlty of water whioh would lead us to doubt the koeping
qualities of the atored fertilizer.

The prescnce of emmordum salte liberates water of
oryatalldzatdon from borsax and hence 1tsa addltlon es &
powler to the outside of gramiles efter manufasture is
undesirsble, An alternative method of mamufacture of
beorenated fertillzers, is the dusting of granulea whioh
heve been glven a lipht spray of water with sodium penta-
borate, highar in Bo0; content and with a lower moiat.lro
of crystallimation han horax.

There ip little Information of an agronomle nature availlable
a8 1o whether it is nececasary for the orop for the horuvn to
be in a weter scluble forms If a vater inseluble form of
boron wvan sooeptable, then altermetive methods would inolude
the addition of celoium borates, boron silicates or beren
fI‘itB.

The proceasing of mlxturos conteining boron through a standard
rotery gramuletion procese aimed at producing e water soluble
PO fertillzor and in whioch steem end water are used in the
corditioner, presents in 1lteelf 1ilttle Aifficulty, & good
rhystenl quolity gremile of excellent atorage proparties
resulting., A study of the ochamdecal changes vhich coour ins
hovwever, more interosting, Tests cerrded out on two gredes
of fortilizer, one grede et cach of two Vorks showed that -

(a) loas of boren at the conditionsr ocsn be expsoted.

(b) during the process a ohenge cccurrsd in the form
of the beron fran an entirely smter soluble materdisl
to ane 1n which only pert was scluble.

Relovant detotls are given in Appendix I.

Samples of boraneted NPK fertllizers prepered from Bulphate
of Armonia, Mardete of Potash, Triple snd Single Super--
phosphetes end Borax at varlous Works weres analysed., The
slgnificant detalls of the analyses ere glven in Appendix
IT. The plocture is neither cleer nor censlstant but it
would appear that -

(a) whore n loss of boron has cocurred, then the
ratlo of water-soluble P 5/%ota1 P o0c 18 that
whioh would he mqpaotad a aimilar K Compound
vithout boron.

(b) whore there was no loss of boron, the weter-
soluble P205/%ota1 P0g rotio is markedly reduced.

The subjcet requires furthor investigation but it mey be
naceseary to glve oareful conalderation to procemsing
tochnique if' it is noceesory to gilve guarantecs for
both the weter soluble P205 and boron contents of a

\ fortilizer.
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(11) Mognesium.

Hypomagnepaemla in oattle is lmowm to be amasocolated with
low mognesium levels in herbage. Attempts havo boen mads
to raise the megnesium levels by application of megnesium
in the fertlliser dressings. The quantity of magnesium
regired is falrly lerge and a typloal analysis would be
4% MgO on an NPK fertiliger oontaining 8% Nitrogen,

BYe P2 5and. 10 K 0.

The followlng rew materlals arae avellabls as acurooes of
magnaglum.

Epacm salts. 16,45 Mg0
Kiemerlte. 28,04 ™
Megneslta/Sylvenite/Kainlt, SJ5% "
Dolomite. H.BH "
Jarnelite, B.8% "
Potent Kalimagnesla. 10,00 "
Maghealum cilde. 98,06k "
Magnesite. LG8 "
Dolomite Marl. 16.2% "
Magnesium phosphatos, various,

For lnoorporation in NPFK fertilligers we ocen dimmlas
magnosium oxide as 1t will 1dberate ammonin, Dolomite,
Magnosite and Dolomite Marl are carbonates end will cause
rovorsion of water molubla PpOs. Magnosite/Sylvanite/
Kainite, Cornalite and Patent Izalimagnonin are oll so

low in MgO content even efter allowing for the K20 eascoleted
with thaem, that there would not he sufflolent epace to
formulate a resscneble compound. Megnealum Fyrophosphatcee
are inszoluble in water and the acld phosphates of megneslum
only sparingly so. The ratio of Mg0/Ps05 in acid phosphates
1a such that thelr Incorporation aa mia sourcos of both
Mg( and P205 would not give a potlefaotory produot. The
aoid aslte end the full salt would resct with ammonia and
would not supply water moluble Pp0g. Ve oan, therefore,
oonalder cnly Epsom selts or Kisaorite as a sourve of

HgO ond Kloserito 1a by far the ohesper of tho two
matorials, Patent Kalimegnaale would be of use 1f it

wee desired to eliminate the chlorine lon from the

ocapound fertilizer.

The quentity of MgO cerrisr required im suoh that we
oarnot oonslder lta addition at any other point in the
gramlation procesa then with the inocoming raw materials.
Tta incorporetion inevitebly limits the NFK plart food
oonoentration whioh cen bhe reached in the final produot.

Our production experlence with the lncorporaticn of
Kieasorite Into NFK fortlllzers has been confined to
limited relatively amall acale studles with lnconolualve
roaulta. The product was a bhard gramile with good keeping
quatitiea. The plent focd analyees tended to show graater
varietion than with similer NFK ocopounds, but no
reverslon of wnter soluble P O was deteoted.

275
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(114) Oobelt

The adilitlen of oobalt in the form of 1ts sulphato as

a prevertative for shocp pine is coocanionelly roquested.
The lovels ara of tho order of § lbs, hydrated oobalt
sulphote per ton 20% P,0. gramilar superphosphate, or 10
Tbs. por ton of a 107 Ha; 107 P,0;, 18% K0 gremiler
porgound,

Such quantities are too small to be inoorporated in the
row meteriels and to guarentes even Adatribution, On

the other hand, the solubility of cobelt aulphate with
aeven molas, of woter of opystallisetilon ie approximetely
60 gus/100 gma water at 3 O, Henco there is no di £ oulty
in maldng up a 33% solution In tho cold, The quantit

to be sprayed per ton is tiws of the order of o gall

ton, Our axperionos i that such a quentity {neo under
Aldrin below) can bo sprayed to glve uniform dletributlion
snd such & solutlon is readly absorbed by the grarmles,
The moimutrs aortemt of the gromdes will he paimed by
sbout 0,89%, ut 1t is our expericnos that thls addition
of molature even to the surface of tho grarmles providing
that it ia in the form of o soncentroted solution, does
not cauee setting of the feortillzer providing that apmonium
rdtrate 1 not one of the ingredients (see under Tooans
belaw).

(3v) 1 080

Wo have not preparad compounds sorntalning manganese on
the full plent moale, Mengancwe sulphate 1a available
as the monchydrate at a purity of ebout 99 and henco
ap MnO soiternt of 323, Alternetively, there la &
sommeroiel product conelsting of ¢ mixture of manganess
sulphate togother with varicus mangantso oxldoa and
huoving & Mn ooatent of botween 286 and 30%, of which
17% 1a nolublo in wuter,

Pllot plant quentities of a non-nitrogen fertillser

contedping 163 P.0_ and 164 K,0 with quantities of Mn
varylng betwoen Epgroﬁnﬂtcly 143* or &% have been made
from menganese sulphate, muriate of potash, tripleo and
pingle superpsosphates, The products produced showed

approoisble loss of W/3 P205 directly proportional to
the guentity of Mn added.

7 Mng /3 PBD5/Tota.1 P,0; 25 %

34 36 96,1

b 7L 95,8

6,52 94,9

8,18 93.7

Henoo addition of 1% Mn can be expeoted to docrease
7 sonverelon of PEOS by 0. 8%,

(v) Jodlum

In the Undlted Eingdom, kednlte is added to sugar

beet a8 a top dremsing to supply sodium to the orop,
Yince sodium ocan replace potassium to sowe extent for
this orocp, thers would appesr to be little objection to
formlating a mixturs to include the sodlum lon,

/Gontinued
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{v) Hodium /Dontd,

An a pouroe of sodium end to o lowser oxtent, poteasaium,
the uase of kelnite causes s reduction in the ccnoen-
tration of the fertillzer, It is proforeble to ume
ocmon welt as the solium donor, and to take the required
balanow of potaselum frow muriete, slnce the presonoe

of chloride 1on doer not appear to bo harmful, Iwven

Bo, somd reduction in concentration of the fertlliper
miet coour,

Suoh compounds have not beon manufactured by us.

(b) Insectlcldes

(1) Aldein

Alarin (1, 2, 3, 4, 10, 10 - hexmohloro - 1, L, 4a, 5,

8, BSL - hexshyiro - 1, 4 - endo, exo 55 - dimethancnephtha-
lane is availeble gommercially es a powder with a
very high dsgree of purdty of 1te active ingredients,

I% coan be admixed wlth many types of inert f1llera and
honece extended to give the remuired quantity of aldrin

in any convenicnt bulk. The meln use of aldrin is for
ocntrol of wireworm 1n potatose, or wheet bulb fly in
oeroals, Guentities of the order of 1j lbs./2 lbs. per
aore are roguired, and typlcal applicction rates would

be 4 1bs./ton of a 10:10:18 ocmpourd or about 6 1bs, /ton
of a 6:15:15 apupound, The meterlel ie heat sensitive,
end 1t is undesirable to pass aldrin through the drier of
a gramilstion plant., Morecever, tho quantity per tan of
fertlllzer ia too small to guerentee uniform dlstribution
if so incorporated, It should contmot the soll as soon as
posaelble and shouwld therefore be confined to the surface
layers of the gmmles,

Fortunately, aldrin oan be rendily dissolved in
comperitlvely cheup solventa of a mixed parnffinie nature,
and corcentrations of 32% WA ocan bo readily achleved,

Our standard procedure 1s to sproy gramdar fartildzora
which are eilther falling in & stream from a belt or
rolllng in a emall drun immedlately prior to bagglng.

4 oonvenient place to carry out thls opereticn is in e
blanked-off sectlon of a rotary screon chove a oagging
plant hopper, Thie procsduro ellminates the need to
storo in the Works bulk heapa of meterial treated with
a alightly toxlo material. No explosive ocnoentrotions
onusad, by the eveporation of the solvent have heen
detected in plant units. No loss of aotivity hes been
deteotad 1n treated matariel stored for 15 montha,
Freshly troated grarules oceuse slight atiack of rubber
belts dus to the priescnoe of the solvent,

Apvendix ITIglves eetlmates of the degroe of unlformdlty
of treatment whieh can be obtainod,

Treatmont with rldrin solutdon doos not inoresse the
tondonoy of & fertilizer to met 1n elther a bag or a bulk
heap, However, 1t ie nocessary to glve some attorntion to
the conatruction of the paper bag, The presence of the
paraffinio hydrooorbons cause leasohing of any bltwsen
presont in the paper pliee, and a bad staining rosults, Poly-
thene ocoated papors ere not reslistant to the eolvent
and a atedn agodn remwlts, We have found that tho moet
setisfactory wrrengament 1m to have a wax coated paper in
contact wlth the treated furtilimer and then to have the
normal bltumen cuter pliss to provent entd® of molsbure
to the fertilizer, Where leaching has ooourred, we have
boan unable to dotect loss of aldrin in the fertillizer,

et rmrad
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Aldrin /Comntd.

Powder mixtures can be treated in the same manner,

Heptaohlor and Dleldrin

Heptachlor (3, &, 5, 6, 7, 8, B ~ heptachloro - 1, 2, 3,
3, 78 - tetrehydro - 4, 7 ~ endo - mothylens indene) and
Dieldrin (1, 2, 3, 4, 10, 10 - hoxechloro -~ 6, 7 - epoxy -
1, 4 4a, 5, 6, 7, 8, 8a ~ cotahydro ~ 1, 4 - endo, exa=~
5, 8 = dimethancnaphthalens) are available and oen be
epplied in the same way ae aldrin, The norm] eolvert for
dleldrin ias xylens,

Exoopt for pllot plant stage work, we have no experlence
of the use of these two inmeotioides, but as the quantitios
required are eimllar to those of aldrin, the eff'wot of
thelr use can be forecast, For example, & considsration
of' the naturs of the solvent will indloate productlion
hazarde and effects on bags eto,

{0) Waedidllers

Tonans

Tocane is the sodium salt of trichloracetio acid, and ie
used to glve oontrol over wlld cat in auger beet, Thae
general applioation rale is about 12} 1ba. of 1008 selt
per ton of & 9, 9, 15 fertilizer. In oonsidering the
incorporation of such & materinl in a fertilizer, the
nmost important polnt is the neoesslty to avold contamlne
ation of mamifacturing plant and cther foertilizers, We
are thorefory foroed to consider only methods of
application after manufacture and immediately prior to
bagoing, A polutlon method, as with aldrin, ie an cbvicua
choloos, Alternately we c:cuicl conaidar dusting the
fortilizer with the finely ground salt, The quantity
1s such, howover, that distribution might not be uniform
and, while the material is not toxdc to humans, it can
be oonsidersd as llkely to give rise to skin complainta,

In the oold, a 3F W/W solution in weter can be obtained
(spogr. 1.19), A solution such thet 124 1ba, tecane

im oontained in 3k gellons molution is comverient as we
have sevn that uniform distribution oan be cbtained at
lowor epray ratce thon thie, Unfortunetely this
moosusitates the addltion of weter,which will inorecasa
the molsturo cortent of the fertilizer by 1. 34,

In edopting this procedurs, cur mein convern was the
effaot of the inorsased molsture contemt on etorage 1life,
Tests were oonducted on base gramlar fertilizers
(prepared from sulphate ammonie, mirfate of potash, single
and triple superphosphates at about 19 molsture mntangg
end showod that after 6 months in bags, storsd 20 bags
high, ard with applisations of tecans molution at retes
oguivalont to both 10 lbw, and 15 1ba, tecens/ton
fertilizor (i.e, sauivelent moisture additions of

1.0k and 1,568) no serdous effect on ocnditicn wos mppave.
The details of the temt find tho rosults are glvon in
Appondix IV. Proviocun ocrrelebions corried out by us

cn this type of teat, aseure us thet with repults such

as these, the fermer is unlikely to experience difficulty
in handling the materdel as lang as it ia applied up

to 2 months after treatment.
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(11) Substituted Fhepoxynoetdo Aoids,

This group of oompounds 1s o wide one, and T do not
propose to dlecuss each ons, ut o conflne my rermorks
to gonernl terms, and to illustrate them whera posclble.

Ais a proup, the more commen sodium salts whioch are used

ap tho besis of sclutions for apzliontion to gressland

o5 weedkillers, are not readily eoluble in water, The
solubility oan be inoreased by preparing the pobessium
compounda, The basic coids arc not heat gtable end every
care mant be teken to ensure thet they do not contemlnate
plant or other fertilizere. The aolds are nolids at room
temperaturec and are seldom prepered and marketed as such.
Henoe the cbvious method of ingorporation in fertdllzers

ie again by sprey treetment of a aolution nfter menutfaoture
of tho fertilizer. The quentity of weedklller roqiired per
sere 1n not lergo, but thie coupled with the low solubllity
of the salts and the low fortilizer upplloetion ratea on
grappland militates against a sound production procedure,
Tor exmmole, limiting conditions for the proparatlon in

the cold by spray treatment of a gramilar lorganio
fortilizer containing a weedkdlller ocour if the weadlclller
iy avelleble as a 2257 WAV solution, the fertilizer
apoliontion rete is 2 owta, /more and the quentity of
weodliclller required is 1.5 1bs,/more.

Attention mast elso be paid 4o the ingredlents in the
fortilizor mixture. Wo have incorporzted 2, 4 -
Diohlorophmoxyroetio acld into o powder lawn fortllizer
oontelrdng organic meterdals, Our procedure wes to use

one of the orgemio meterials in the wixturc &s an extender
for o hot solution of the wodlum eelt of 2, 4 - D The
eplioation rete wee 6 lbg, of the sodium salt/ton
fartét%ix;er, The solubility iz low (27.9 gme/100 mis, wabter
at 8

and the oonssquernt inoreasc in moisture ocontent of the
carvior led to baoturial activity. Thae use of en inorganic
ingredient as o cervier was ot suocessful, nor wes the
spraying of the whole mixture with the solution, as the
vomulbant increase in meisture content of the mlxture led
to booterisl aotivity, mould growth on the extertor of
peokapos, package fallure of both cordboerd oartons

and papor lined hesgslon baga,

Howaver, by suitable oholee of the selsobivity of the vardious
membera of the group, a solutlon of salta of mixed acids

oen usually be found which van be applled by sclvents,
sppeololly if the fertilizer appliontion level is above

5 owts. /::mrﬂ.
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APPBENDIX T

BORAY, QONTENT (F 8. FI&ES OF VERTILIZER TAREN
AT DIFFERENT JTAGES INRING GRANULAT TON

Worke 1 2

T

Campound _ F1l1l:6 919115

# total borax content on dry basis:

raw materinls mixture 1.82 1,682
ax oonditioner 1.35 .73
ox drier l.11 Le 94
ex produot belt 1,09 1,66
' water poluble borex sontent on dry basis:
raw materiels mixture 1,682 1.82
ex canditioner 1.28 1.33
ax dricy .04 1,22
ex product belt 1,03 1.39
7 inpoluble borax combent on dry basis:
raw materiels mixlure il il
ox conditioner 0,06 0,41
ox drier 0.07 G.73
ox produst belt 0,07 0. 27

Tosses of tolal boron (as # of imput)

at oonditioner 25,8 L9
at condltioner + drier 39,0 En e 5
at and of produotion M. 1 8.8

& “oonversion" of borex (water scluble : total) i

in rew mnterdals mlxture 100 100

ex oonlitioner a7 7645
ex dvier 235 62.2
ax produst belt b 9T 87.0

1, Results from Works 1 are the meen of § results and for Worke Z the
mean of B resulta,

5, At Works 1, total, water soluble and insoluble borax were deter-
mined meperetoly, while ot Works, the insoluble borax ls the dlffercnce
between total and water scluble borax,

3. lMolsture comtent of the product only was detormined at Works Za
Modsbure contents of ex conditicner and ex drier senples at Works 2,
heve been taken at &, % and 1.77 (molsture content of produot was 1.%).



APPEEDIX II

TOTAL BORON CONTE.L' AND CONVERSION OF P.?O'i' IN F.OTORY

MATE SAMPLES oF BORONATED FERTILIZER

4

e — ——

l j % 13203 |
| P :
Oompound | Works laddod to mix. Fourd in WA P.0. as $| Free Acld
| Produot total F,0, (# P0¢
10,20:18( | 3 | 0,65 Ouk6 Sy 5 0,28
1 0465 0, 69 Ble7 04 L4
4 067 0,68 89,0 0,02
4 0. 67 Q.53 51.9 Ou 24
|
51124112% A 1,39 0y 75 92,3 1,26
4 1,39 1,15 93,2 1.3
1 0,81 0. 94 93.7 2406
1 0,01 | Oy 84 9% 97 23
6:15:15 4 1,39 1,04 90, 1 lL.10o
1,39 I 1.28 90,9 Ta14
5:11:6 1 0. 67 !‘ 0, 87 83.0 0u 52
i




APPENDIX II.

UNIFORMITY OF ADDITICN OF ALDRIN BY SFRAY TREATMENL

A mumber of 1 owt. bags of troacted fertillizer ware

aslected at random, each bag was sempled by riffling, and the aldrin
content of cach semple determined,
[ | _ : 7 Found E
{ Works i Hoe of bags iThﬂorﬂtica.l { Moan : liax, | Mir. I
apnmpled | ocontent l i 1 '
3 8 0,178 ! 0,19 ! 04 20 | 0,1B
5 6 0,178 | 0.235 i 0w 312 Ca135
5 6 0,178 0,189 | 0,204 0,171
6 L 0,178 0,167 0,215 0,148
! ! ; |




A, X .

SETIING CH.R..CTESISTICS OF TEOANE TREATED FERTILIZIR

In measuring the tendenoy of bagged fertilizera to set, our
standard procedure 1s to atack the bags in oolume twenty bags high, and
to treat them at given time intervals, Teeting prooedures conslast of
dropping sach bag onoe on ite flat face frem a height of 3 foeekl, The bag
is then lifted on to a 2" sguere mesh flat soreen and the bag out open,
ard the paper withdrawn, Any materdal remalning on the soreen 1s walghed
and thie weight 1s expressed as s percenta; s of the total weight of
fortilizer in the bag, This percentage is called the “oaking index",
Normally the bottam beg of each pile im ignored and only bags 10 - 19
osourtting from the top of eagh oolunn are tested, The mean caking Index
is calowlated,

Normel gremular fertilizer was treated with 304 WA water
solutlon of tecans, at rates to glve 10 and 15 1bs, teoans/ton,
Buffialent materlal was atacked to allow tests at 1, 2 and 6 months
after mamifeoture, Three replioates were carried out at eech tost perloda

The followdng table gives the results obtalned:

1 morntkh 2 morthe 6 months
Treatmert Replioete - - |
No. Mean |Max. ‘Min. Mean | Max. |M:|.n. Moan me.] Ming
Conbrol 1
Unt reatod: 2 M) 3ET o I o N0 CET
9:9:15 3
9:19:15 + 1 3,168 8,80 | 5.85{11,92 0 (5.2 {1%.8 ©
10 1ba, o 0 010 | 2,05(17,630 O [5.4 | 16,5 0
teoane ton 3 2,22 7.1 4,14 118,18 ¢ 0,9 2.7 0
fartillzer +
9:9:15 + 1 1,830 11,51 0 | 15.16{ 18.52] 5.61] 2.9 | 6.6 0.9,
15 1bs. 2 1,65 3710 | 2.89| 10,81 0 |61 |12.6 0
tacans/ton 3 455" 9,5t 5,84 | 10,9 [ 3,700 2.4 13.5, 0
fertillsor : : B { j
' -




