co-current drier furnished with inlet air
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i o We, Imanm. CHEMICAL INDUSTRIES
1 - ..1 : -.Lmrn-:D, a ‘British company,
* Chemical House, Millbank, London, S.W.1,

5. .we pray that a patent may be granted to us,
.. and the method by which it is to be per-
. formed, to be particularly described in- and

_ - .. by the following statement:— -
.. . 'THIS INVENTION relates to mixed fem-
SRS | lxzers and to processes for their manufacture.

are provided granular miked fertilizers ‘com-
prising ammonium nitrate’ and finely divided

S mck phosphate, preferably Christmas Island

15 rock phosphats, in ‘which the N:P.O, ratio
. by weight lies within the Tange of from 90:

. -__.'_29to 1:2, preferably 1.6:1 to 0.6:1, for ex-

© ample fertlhzcrs having the approximate com-

‘position N ..-. 129, to 27,

. ferably 14%,, 10 22/ by we1ght and PO, .

.. 879% w0 249, preferably 14,

.. weight of the finished fertilizer composition,

.~ and in which the total number of these plant

v food units per 100 parts of fertilizer by weight

- is_at least 20, but’excluding the granular
mlxcd fertilizers claimed in Patent 902363.

~ . Hereinafter Christmas Island rock phos-

“phate. is designated “ CI. rock phosphate ™.

- -Provided the analysis is' within the range

D given above, other mgrcdxcnts may be prescnt

:if desired. -

A "pressed as such, phosphorus as P.O, and potas-

-~ gium as K.O. When the proportions of these
 constituents .are expressed as

then: their sum in a given fertilizer is the num-

ber of plant food units therein.-

40 soils, -or for tropical or sub-tropical situations.
- One: preferrcd form of fcmlmer has the

. _.[.Phce 4s. 6d ]

adoxmoR un1 n|trateﬁ%%+4++ﬁ&y di vi ded
CO”DG&E&A:Q&ei%cMBEs CI1 B(3C1, 3C3, 4). phOSphat e,

of Imperial

"' do hereby declare the -invention, for wh'ch,'

-.According to the present invention there -

by weight, pre- -

t0 22, by - by weight:—
N

In mixed fertilizers nitrogen is usually ex-.

:‘The fertilizers according to the. 'present.
" “invention aré adapted for use in- Malayan’

| 4 fo finely" d|V|ded rock phos hafe ~preferabply

t t

oo oo Lo and QE{%E;BVE COBY o, |0 e prosns
nee?t‘}r!{’!%ﬁ?o JGCM?WN

Yy pre-

RAINGS” sent in an anount’ correspondlng
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EXAVPLE: 2
he 14.5:21.5:0

‘rock

COMPLETE SPECIFICATION
lmprovements m and relating to Fertilizers
following - apprownatc plam food content by

wclght —
21 et -
14 6".!

P.O. . - .- =

are. 96[err]C and 1

2% by -

1

‘and ‘is suitable for uss on mature rubber in

certain circumstances, for example with older

-mature rubber plantations whéere potash and' . .

_magnesium are not required or thare ceases

to be an economic return from their us2. The:e
circumstances will occur where the plantations
of high yielding rubber clones, which have

bzen treated with 4 complete N:P.O,:K.0: .

MgO fertilizer, get older and thus nvmally
the nutrients will be decreased as the rubber
yields begin to fall.. If such plantations have
been previously trcated with 2 complete fer-
ulizer for many years, the need for K.O. and
MgO will dimirish.

Ths second preferred form of fertilizer has

- - -7 '1450,
PO, - - .-' - 2159
and is sultable for use on mature rubber in

' certain circumstances, such as fer example

where phosphate is a major requirement and

50. :
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No.z:mmec; to the.

fertlllze_____i_,_~
already referred to has ~th

finished
preferably Chrlstnas Islan

60 -
the following apptoximate. plant food content - -

65 .

the availability of potash in th: soil is ade-

quate. Thus, it is suitable for use on mature .
young rubber clones susceptible to windbreak -

because with these it is advisable to decrease

the ratio of nitrogen to phosphate “This is

bzecause the use of heavy applications of nitro-
gen seems to increase the tendency for the
trunks of clones susceptible to wind-break

" to snap. It is to be remembered that the in-

cidence of wind-break is the characteristic- of

- some clones only in early matunty

Advantages of the compositions are that. the
availability of their PO, content cspccxally

~when_finely divided CI. rock phosphate is
used -is relatively high, while the cost is low . -

J

5

at Pat ent 932363 cl ai ns
to 130 C. or even higher, in which
- nitrate; t he average reshdeﬁce-

te;

00
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15 Ammonium nitrate 41.5% wthin the range of
90:29 to 1:2 by C . rock phosphate (of which wei ght
total” nunber of these plant 3%is in the coatl ng) - - 58.0%

g'r anul ar 80

. 2. @Ganul ar

from
and t he

~food
.G | *-approxi mtely

Free

‘mxed fertilizers clainmedin Pat ent 9'02363
m xed
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units per 100. parts of ‘fertilizer by weight

- - 03% i's at. Teast 20, -but excludi ng: the
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mat ur e I‘ubbﬂtcr,cbn-cxample up to 6., desirably 1
. . to. 6%, mixing for a sufficient time in the

27 so

' '? - jmportant. A typical amount is, for example, -

mixer to produce granules, drying the gran-
-ules e.g. by passage through a rotary drier,
grading- the granules batween eg. 1 and 4

‘mms., for example by means of sieves, and "

recycling undersize product -if .desired to the

mixer, the granules being rapidly cooled sub- -
_sequently to drying. Preferably the granules
are coated with, for example, 0.27, t0 0.4, -

. by weight of oil, e;g. a petroleum oil, and
thereafter with about 2%, 1049, of a ﬁncl

dmded sol:d. material v.lnch is relanvely
; inert under ‘storagz conditions, for example

."CL rock phosphate; china clay, . kieselguhr, * !

" ground anhydrite. A suitable grading of CI.

. rock phosphate for this pnrpos# is 90%, pas:- -

“ing B.S.S. 52, or finer.

In another form of the invention the gran-
ules may have a. water. resistant coating e.g.
"of paraffin wax to prevent moisture pick up

. and 10 delay release in the soil of plant nut- -
.. rients, espacnally ammonium pitrate.. - -

- ‘Fhe almmonium. nitcate may be introduced

5 _in particulate form: it may also be. introduced "~ -
_as-a cor.centratcd soluticn commmng eg.
05% to 15% of water, which is preferably

hot,e.g 80° C. to 160° C. or more. Higher -
- temperature aré uzed with the more concen-
“trated -solutions;. e.g. 130° wo 140° C with -
. 95% to 98 solutions aforesaid. Pact or all .

.of the water needed for granulation may be

- introduced as ammonium nitrate solution. The
.~ amount. of water required in the mixer will
-~ depend on 2 number of factors; among which

- the amount of recycled undersize material is

- up to about 5% of water by weight.of the

total. mixture, although at higher tempera-:
tures lusof:enpossible to use less,e.g duwn :

10.

R nuxer But, cspecmlly wherc ammonium nit-

mod'est lfP

“The mixing of: the mgnedxents may if de-
sireii ‘be - conducted -outside - the granulating

snvzenm}m gdtjbhngmni’untl ng 'to-

l.Z er mﬁm c@-frﬂﬁé:

Suplungerods @
mixturcs mentio

nules of good h

& fixed Bifed 19e

rprdfeEably] a Sprating adylindricalidried
w!uch may be fed thh hot air ﬂomng co- oc
counter-currently to the granules. Relativelv

short residence times in the dner are suffi-

Cient.
- The product from the dncr is sieved on

screens of appropriste mesh to- yxcld eg

1.5 to 3.5 mms. granules.
‘Where suﬁicxent ammonium mtrate xs used

“in the mixture and the ‘water content is low

enough, the heat of crystallisation may be
used for drying the granules.
When manufacture is conducted in warm

i-ng

é t%‘itﬂlﬁ%" i xer

- in which rotate arranced Oﬁ%d are
o e PSR SR
‘at e S @idt20dn the thed fbd cﬁ'&ll rrat ure

about

for
85

humid climates it is often beneficial to ‘use

cold air for rapidly cooling the pcoduct prier

1o coating and thus preventing caking when '
. it is in stcrage. ‘This has particular advan--.

100

tage when thc heat of crystallisation of ammo- . __ ..

nium nitrate is used 10 dry the product

" EXAMPLE 1

Thls rqlatcs to the 21:146:0 fernhzcr

referced to above and has the appromma'c
ﬁms"ncd composmon by weight:—

Ammomum mtrate < -

CIL - rock phosphate (of wlnch
3% is in the coating) - -

.011*—approxnnately - = -

-Free moisture - - - -

. *Petroleum hxbnmung oil of medxum vis-
cosuy

'I'he femhzer is coated wuh about 3"’ of
C.I. rock phosphate, or other relam-cly inert
material. -

The substantially dry ingredients compns-

ing finely granulated ‘ammonium nitrate and

CL rock phosphatc (90“; passing B.S.S.

-52) are mixed and fed to a blunger to which
is also fed recycled undersize product amount--

ids

°, 110
022,

115

120

ing to about 75% of the throughput, and

water amounting to 2%, to

temperatures can also be used. The product

- from thc blung.r is fed 10 a- rotary cyhndncal '

%, at a granula- .
. tion temperature of 70° C. o 80° C. Higher
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to 80[efr] C. The produCt fromthe blunter

IS ta.i ni ng about 14.5% by

I ght .iof nitrogen 35 fed to-a rotary cylindrical = co-current drier
\Qﬁdga ut 21, S%gf P-O - furnished with inlet air at 120[err]C to
130[err]‘ “ Granul ar fertlllzers as cl-afR@¥0in any - furnished vgth.
inlet alr at ‘g,_cmgn@ &, }urglsqmpm |ch t he ﬁr an(télwns are log@atf%:m%mev?n.
hi gher . | 120° C. 10 130° C. or even high, mj{ﬂ'g e el B n
bOTH_of | t he Ehanpires, reddame anim)mhyuﬂe f ﬂf’p ,;hsma gg'}céjt, din
any. ni.ttat -*‘beb°$' i3 miu%doramom- SG%lt 0 C86dnas Ofs'afid adcksp ed with
oi-t .and; wi ?h zjﬂ;’@dﬁfﬂfﬂ‘{ﬁg&f af!qmealwnémm msmoncr:, argl desine|6§

0..2%

of finely di VI ded mat ergmedeS2 . _
from 2% This r8 rﬂ%ﬂb theﬂtg:’mszo t fiagilidet N Slh

qua-

of * 2% t.o 3%

‘i“éﬂ{
di-vi dedi soli d micﬂf bBkhe. solid ammomurﬁl %ﬁt.
9. Garul ar f@nqemtmdesokmas of | aintoRid

100{ er_r_] C. w

terrperat ure

errasan dabpdit e e -

i 60

e n ougls.  Ammonium nitrate

k phosphate @ k -
_ o d,, ami l'Pf)c_ontientggcﬁl‘

rock

ch a ty§ ca?Pesre!nqni dubkiaating biblof inkdidRvisdS X [GrEmne

O__coni ent .g?Sit87% by wei ght and a si zé Cle:hwai ﬁiBwh'ch thc said ratio lies in the
! ‘ 11—“Pror:ess+o1‘—

du0| ng thecl.

rogen/ phosmhwialis fertilizers claine
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afintoRkmi filer

tbe ped; aqd 1they
r dmimeng

e rapproximate

1erhas
ﬁ@% mﬁ‘@?"f‘f"f’lbfe‘?c’ F:3rmed in

- - - 41.5 o,
CIL roch lem’ttatibfe whigh | mss%

cLaQJdl QWIS about 3. of

sbhate or other relatively inert .

aﬂhf&%?

-The ammonium nitrate is employed as an

. 85, solution and is introduced to the blunger

at a temperature of about 90° C. To the last
mentionad- are also intreduced ground CI.
-rock phosphate (90, passing B.S.S. 52) and
recycled undersize product amounting to
about 75, of the throughput. The proportion
of water in the mixer in the blunger js 2.

to 3, and the granulating temperature 70° C‘ :

to 80° C. The product from the blunger is
fed w a rotary cylindrical . co-current drier

furnished with inlet air ar 120° C. w0 130°

C. cc even higher. .

In both of the Examples, the ammonium ..

nitrate may be introduced as a 95, to 98,
solution at a.temperature of about 140° C
and the temperature in the blunger may be
90° C. to 100° C. Operation in this .way
results in decreased drying costs because less
water is to be evaporated. Thus. water quan-

_tities in the range of 2%, to 3% and even

down to 1%, may be used if the tcmperatu:c

-is high enough,

A suitable form of phosphate to use in
the practice of the invention is CI. rock
phosphate of which a typical sample has

. a P.O; content of 37, by weight and a size

gradmg as follows:—

B.S. Sieve % by weight passing
4 - 100 .
R 99.8
18 - 987
36 - 852
72 70.0
120 - 54.2 .
170 :

400 -

- wat

R, TR

ht of magnesm,ﬂ

alzm b\ stdhfer

Eé“‘lﬂe ayse | ess
it 49, (g Fomsgejng i sezimeg whit

ammehiwn nitgte 14d nfavyly bibvided € Gock

'y, Ch;_ @as Island rock
B ek

Pg td'g’o!hes
p grp el @hd Ootall RGmbeR of iRt bl

pEw etri 1008 pots of keailiza be m-gm

excluding cthe
tnhgdlﬁr‘q z%-plga n Patc jtgg np:ﬁ

lZ(.

range 1.6:1 to 06:1.

anular dfRed Fordiiiz@9 doﬂpﬂsh@

%, cmay be
a cai:O

\%g yerys@llisaiomh are fexdlied frompbyr Claia o ftheOprbsarts f rom
 FPEOTYR BiERte to 0.4";

70 and
S mater
range.
f the
i78
di vi ded
I's
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8Pe of
ecedlng

3. Granular fcmhzers as claimed in Cl:um 1 8

centaining 12+, to 27°.. by weight of nitrogen
T Bndo8M/ 10 24, by v.ugh: of PO.. _

4. Granular fcruhars as c;.nxmd in Claim

2 containing 14,

gen and 14",

. to 22", by weighe of P.O,.

5. Granular fcmhmrs as claimed in Claim’

4 specially suited for mature rubber contain-
ing about 21", by weight of nitrogen and
abour '14.6". by vsc.gh: of P.O..

6. Granulae fertilizers as claimed in Clalm
4 specially suited “for mature rubber . con-
taining .abour 14.5. by weight. of nitrogen
and abour 215" of PO..

"7. Granular fcrul-zus as claimed in any
of Claims I to 6 in which the crnnul..s are
within the range of from 1.0 w 4 mms.

8. Granular fernhzcrs as claimed in any
of Claims 1 to 7 coated with oil and with
a finely divided solid material.

9. Granular fertilizers as cliimed in Claim
8 in-which the propertion of oil is from 0.2,
10 04", and of finely divided material |s
from 2", 0 4., by weight of the finished
. fertilizer. -

10. Fertilizer claimed in Claim 8 or 9
-in which the said finely divided coating
" material is rock phosphate and this is in-
cluded in the P.O, content of the finished
fertilizer as expressed in any of the preceding
claims.

11. Process for producing the granular
mtrogen/phosphoms fertilizers claimed in any
of Claims 1 to 10 which comprises introduc-

. ing ammonium nitrate and finely ground phos-

phate rock, preferably Christmas Island rock
phosphatc, and recycled undersize product if
desired; 10 a cylindrical rotary drum or a
mixer which has a rotating mixing member
or members, together with a small proportion
~of water, mixing for a sufficient time to pro-

to 22, by weight of nitro- -

.95

100

110

115

120
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B.S. Sieve
iptroduc-

of Clainms 1 to 10 which conpri ses

% by wei ght passing
5 100 I ng ammmoni um

—fi-trate—antd —grou 99. 8 hat e rock referab
1;Chr|stnas*lslahd rock 120. © 18 p.‘ _ p. : 98%
“-hosphate and recycled under5|ze produect i f e 36 '
52. C deslred to a cylindrical rotary drum or a-
“gf? - 70,0 , rrbmxer whi cH4R8% a rotating. n1X|nq nenber 3. 120
: Z —or. nenber.s ethe
-.go-current drier - fur th met lr at S%{Ig( im thQ{eIi ' '
I’78 1120° C. 10 130° C.Wendglghcr in which Of ?ccm%:rwa minbiunt! §k\§ ci ent t' e to

v?-age resldence time may be for ex- finely dtvxded -rock phosphate, . preferabl;942 090 -
ducew abbur 15/ myidg, bhogr &litablesﬁh dt frck phosphaey @cposas- aéﬁ claimed in

CI'F4n dobids amd aic temperatures
CinEEE R
n
-k he gr @% s of m?:EEQ'D 72' Wﬂigb?fdu&;:ﬁ?%m such fernhzch '

asca b e hril

I f de5|red,
12. Process

25 10 - of the ammomum nitrate uscd for drymg

ROV TP

.;L-@w“" i l :

_ already refecred .

Exmw 2
'l‘lns This relates to the 145:21 5 0 femhzer
to has the approximate

: ﬁmshed composmon by we:ght —

.15

‘Thc fem.xzet is coated wnth about 3, of
C.L rock ph0sphate or othet telauvely inert -

- 85%,

- - 10'3%, and the granuliting temperature 70° C .
_to 80° C. The product from the blunger is_
fed w a rotary. cylmdrtcal co-current drier .
“furnished with inlet air .at 120° C. to 130

Ammomum pitrate = - -
ClL rock phosphate fof . which
30, -is  in the coating) - -
Otlf—apptoxxmtely IR 0.3"’
Free moisture - - = - 029
- *Petroleum lubricating 011 of medmm vxs-
: cosxty .

- 58.07.,

material.

“The ammonium. nitrate is employed as an
solution .and is introduced to the blunger
at a temperature of about 90° C. To the last
mentioned are also introduced ground CI.

‘rock ‘phosphate (90, passing B.S.S. 52) and

recycled undersize produCt -amounting to

-about 75, of the throughput. The propomon

of water .in. the mixer in the blunger is 2.,

- C oreven higher.. -

In bpth of the Exémples, thc ammomum

' nitrate may be introduced as a 95%, 0 98,

45
. down to 1% may be used if t'he temperature N
-is high enough :

_the

-phosphate of which a typical sample has

- a PO, content of 37% by weight and a size
gradmg as follows:—

solution at. a- temperature of about 140° C.

: and the temperature in ‘the blunger may be -
©..90° C. to 100° C
~ results in ‘decreased drymg costs-because less
‘water ‘is 10 be evaporated. Thus. water quan-

Operation in this way

tities in the range of 2%, to 3% .and even

- A -suitable form of phosphate to use in
practice of ' the invention is CI.- rock

" B.S. sS_tewe : -. o, by welght pasemg

10
18 S '.
36. S
7o
120 -
170

'_998.-..
852 .
L7000
542
400

4159

_ing abour 217,

-taining .about 14.5"

e héat ioh crystfBlisatien oersschakd Grbtalthfe@lalm OCF*ﬁmﬁﬁSI‘Y

speqﬁcatxon

claim is:— -
1. Granular mixed . fertilizers comtansmg
ammonium nitrate and finely divided rock

. phosphate, preferably. Christmas Island rock
* phosphate, in which the N: P.O. ratio lies
within the range of from 90:29 to 1:2 by
- weight and the total number of these plant

“food units per 100 parts of fertilizec by weight
_is-at least 20, but evccludmg the granular

mixed fertilizers claimed in Patent 902363.
2. Granular mixed fertilizers -as claimed

-m Claim 1 in which the. said ratio hes in the

range 1.6:1 10 06:1. :
3. Granular fertilizers as claimed in Clalm |3
centaining 12, to 27", by weight. of mt.rogen

“and 8.7 to 24‘.. by weight of PO

4, Granular fertilizers as claimed in Claim
2 containing 14".. to 22", by weight of mtro-
gen and . 14", to 22°, by weight of P.O;.

5. Granular fertilizers as claimed in Claim
4 specially suited for maturc rubber contain-

aboutr '14.6".. by weight of P.O..

. 6. Granular fertilizers as c!auned in Clalm'
4 specxally ‘suited " for mature rubber . con-
by ‘weight. of nitrogen

and- abour 215" of P.O..
7. Granular fertilizers as cl:umed in any

of Cliims 1 to 6 in which the granules are -

within the range of from 1.0 to 4 mms.

8. Granular fertilizers as claimed in any
&f Claimg 1 to 7 coated with oil’ and with
a finely divided solid material..

9. Granular fertilizers as claimed in Claim

8 in- -which the proportion of oil is from 0. 2“’ '
10 04", and of finely divided material is .

from 2., 10 4", by weight of the finished
- ferilizer.

"10. Fertilizer: claimed ‘in Claim 8 or 9

-in which the said finely - divided coating
- material is rock phosphate ard this is in-

e

Subject to the foregoing dxsclaxmcr wh:u we

75

80

85

by weight of nitrogen and B

95

100
105

110

cluded in the P.O. content of the finished -

fertilizer as expressed in any of the preceding

. ‘claims. -
1L Process for producing the granular-

115

nitrogen/phosphorus fertilizers claimed in any

.of Claims 1 to 10 which comprises introduc-
. ing ammonium nitrate and finely ground phos-
- phate rock; preferably Christmas Island rock
.. phosphate, and recycled undersize product if -
. desired; to0 a cylindrical rotary drum or a

mixer which has a rotating mixing member
or members, together with a small proportion

o of water, mixing for a sufficient time to pro-

e

- 1y I \\l\l L
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whi ch the cooling takes place subsequently tenperature of 130[err]C

to 140[err] C 13. Process as clained in Clalmll or 12 11 to 18
i n-which the heat of crystalllsatlon :

- Cocss as Ia- edh .0 C a:in which drying i's conducted in a rotary ©10
drier... ‘ . 20. Process ‘as. ‘clai med ‘i n-any- of CI aims - . br 13
'|n mhlch .hf p oportlon of water~ip the. 11 to 19, |n whi ch the cooleza"
< O apul gs ar e~ © o mixture i 94 i Xer—-s—+A—the lcdl:gelgT Trompg. -
coat%.. ort—andWth & finely.div ] ephobetChid claimed in Claim in" .} {0
to 6% bwumrmdrymsths&a ,g%f"&&% wrﬂ the said Solytion gopiaine E0mB% o sd i n
any of - ﬁﬁcned,g granules] | béing 1&%%P‘Eﬁ°’t‘%’£ﬁﬁﬁ’o@hmﬂlﬁrme fs

~whtch t “2 ;ednmb&{pleﬂly momses |O ‘.h m.,smum nitrate solution"is mo@duced,
oo,ocergt ra esudaimest “gf‘@ % rlmrkcmdéﬁbﬁﬁt S
'16. Pr.ocetich the copling fakss iP) P |n9Prooess eEip 'P¥°f%a ssolutron
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