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P proportions that the hydrate-forming salt combines with suflicient of the water
: ' : present to give a solid composition. The compositions prepared in this way have
found acceptance in the retail market for use in domestic gardens. However, they
are not suitable for large scale agricultural use. Thus, the proportion of active .
30 ingredient is relatively low, and the product does not dissolve sufficiently rapidly. . 30
Yet another procedure for preparing solid herbicidal compositions is disclosed in
Japanese Patent Publication 3381/73. According to this procedure, an aqueous
solution of a bipyridylium herbicide is absorbed into pre-formed granules of a
: water soluble salt, As in the case of the process of UK Specification 1,086,937, only
kN ft',ormulations of relatively low concentration of active ingredient can conveniently 35
e made, :
A method has now been devised which is capable of preparing a solid granular
formulation containing a relatively high proportion of the bipyridylium quaternary
. salt used as the active ingredient, :
40 ' According to the present invention, there is provided a process of preparing a° 40
' solid granular herbicidal composition containing a. herbicidal bipyridylium
diquaternary salt in association with a solid diluent, which comprises introducing
an aqueous solution of a herbicidal bipyridylium diquaternary salt into a fluid bed
of particles of a solid diluent maintained at an clevated temperature, whereby the o
.45  solution of the bipyridylium salt rapidly evaporates and the bipyridylium salt is 45
~ deposited on the particles of the solid diluent and collecting the solid granular
herbicidal composition so prepared. The term fluid bed is well known in the chemical
process art; it relates to processes in which a gas is passed through a layer of solid
particulate material at such a velocity that the particles become dynamically
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wherein R' and R?, which may be the same or different, each stand for an alkyl or
alkeny! radical of 1to 4 carbon atoms, which may be substituted by a hydroxy,
carboxy, alkoxy, alkylcarbonyl, alkoxycarbonyl, carbamoyl, or N-alkyl-substituted
. carbamoyl radical, or a halogen atom; [X]"" represents an anionand nis 1, 2, 3, or 4.
45 Preferred alkoxy groups are those contammg 1 to 4 carbon atoms. Preferred 45
: alkylcarbonyl and alkoxycarbonyl groups are those containing from 2 to 5 carbon
atoms. Preferred N-alkyl substituted carbamoy! radicals are those in which the N-
alkyl substituent or substituents contain from 1 to 4 carbon atoms.
Examples of herbicidal bipyridylium diquaternary salts include those listed
50 below:— -
: | 1'-ethy|ene-2 ,2'-bipyridylium dibromide (diquat dibromide) :
L1’-dimethyl-4,4’-bipyridylium dichloride (Faraquat dichloride)
1,1'-dimethyl-4,4"-bipyridylium di(methylsulphate)
1,1'-di-2-hydroxyethyl-4,4"-bipyridylium dlchlorlde
55 1,1’ - bis - 3,5 - dimeth Imorpholinocarbonylmethyl - 4, 4' bipyridylium dichloride 55
(morfamquat dichloride)
1-(2-hydroxyethyl)-1'-methyl-4,4'-bipyridylium dnchlonde
1,1’di-carbamoylmethyl-4, 4’-blryndy||um dichloride :
1,1"-bis-N N-dlmethylcarbamo methyl-4,4'-bipyridylium dichloride
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Ry 40 . weight or more can be conveniently prepared. Preferably the product contains at . 40
E least 10%; by weight of bipyridylium cation. ’
The process of the invention may be operated either batchwise or as a
continuous process,
The time taken to complete the preparation of the product will be dependent
45 for example upon the temperature and velocity of the heated air stream. By way of 45
example, in a typical batch preparation, 5 kilograms of sodium chloride were
fluidised in an airstream having a velocity of 60 metres per minute and a
temperature of 130°C on the inlet side of the fluidised bed. A solution of paraquat
dichloride (6 litres; 360 grams paraquat per litre) was injected into the fluidised bed
S0 through a spray nozzle over a period of 1 hour. The product collected at the end of 50
this time was a non-dusty, free-flowing granular solid containing 27% by weight of
paraquat, and was moisture-free. The average particle size of the granules was in
the range I -to 2 millimetres and the bulk density was 0.88 grams per millilitre. The
: particle size range of | to 2 millimetres is a preferred range for the compositions of
35 the invention. 55
If desired, further ingredients may be incorporated in the composition of the
invention, for example surface-active agents. This may be done in various ways; for
example a surface-active agent may be incorporated into the aqueous solution of
bipyridylium salt which is introduced into the fluid bed. Alternatively the
60 bipyridylium solution and the solution of the surface-active agent may be 60
: introduced separately from one another into the fluidised bed. The amount of
surface-active agent used may be, for example, from 10 to 20% by weight of the
amount of bipyridylium cation in the composition, although larger or smaller

amounts may be appropriate depending upon the application intended for the
65 product. : : 65
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' TABLE [
Bed Inlet Average Air Velocity
Run - Solid Time Temperature Bed cu. metres
No. Diluent {min.) °C Temperature per sec.
1 Calcium 85 130 93 1.1
chloride _ ' :
2 Sodium 70 130 86 1.0
: chloride )

The analysis and yield of products are given in Table II.
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material. It is preferred to maintain the pressure on the downstrean side,/ i
i perforated plate at slightly below the at m)sm i ut si déyf/‘
@bparatus, for exanple by heans of a fan arrang mumumm lm

e i’ fromthe reactor. In this way, escape of ffne partiscles from

. ‘.ﬁts I's prevented should a Iea_klégi 29 develop in the walls 5

pass.. he effluent air fromthe reactor through apparatus (for exanple, a
cycl ghe) »to collect fine dusty particles whi'ch ar€ tdo .small to remain.in’

the fluid bed ang=wiitir—=s pt through the reactor by the air-stream As
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1, 55, 489 5 [err] C L M S * 6

1, 555, 489 6 6. A process as clained
in any one of the preceding clains wherein the concentration of herbicidal
bi pyridylTumdiquaternary salt ir the aqueous solution introduced into the
fluid bed:is at |east 200 granms per litre of bipyridylium quaterna

cation. 7; A process as clained ig any one of the precﬁmmummlmlﬂgul
further % &5 conprises:i ntrodlcing a solution of a su t
into the §1uid bed whereby the solution rapi dlﬁé‘evaporates to dep03|t t he

surf ace- t| niaon to the parficles of 1 8801id diluent 8 A process 6 ‘

as claimefl i‘n any one of Aeprotes 8t Binea! ifllalP oWb1Of EepredtBing Rlalih Wferein the
di | uent |z’ an i nor gamcgnqg:g_qqnoﬁ of herbicidal bipyridylium diquaternary salt in the aqueous solution

10 9. A p?'oc‘?ess as cI Egs@ nfiuid RRL ioptyleat 20Q grams Rer (likerel bipyridyinmm,
0 Ol'll a%:ro

chl ori de lor cal,crsnmc aselsifabd th Sy R ind it Qafnls Wb O o s
whenever fpr.epar ed by aoppmeﬂ;rarodscmﬂ alsﬁmdon lgf arwrrmac@? Egﬁt ﬁne&ﬁﬁ d%r{;‘:dp

clains. 16. r';'ﬂ{’;érg ptnrr%qa eummdodm thersurfad eaattive agent bh eo
| es - th
granul es pre in the o .%\c.‘lpgaucl al 5(1°|“F 535' BH” ‘%‘Fﬁ iﬁ"ﬂ%“’%’t"'l‘é‘&ss?""zocx) 10

conposi tifon as cl@i meditidat @l ai\l ifd
by wei ght! of a her bi ci daP A)p ssdwdlanmnd matanm&whér&ntlk splimmanaﬁdmmeﬂaﬁwg a
solid gra’nul ar her bi ciogs! c‘tXB ai ned claim' and
substantial |y as her EIcﬂ ana n Sg:‘gﬁ iﬁ'&ﬂ%‘ §ii7idy ‘T"tﬂh‘&?"e‘rﬁfl@f‘é’l?éépf‘{‘}e’ﬁﬂfe

S

20 Exanpl e J: E15 DOANES] 1. Ag&nipotitién dsieRinisddh iclam) ISwhelFin me%ﬂmflﬂiark'ﬁthe size - 15
Maj esty' s: Stationery oingg frombl/tot hmilldnetraser Pres, Leanmgt o Spa

Publ i shed by the Paten %%m ‘55@9‘“ mm@rmumagagwnﬁgsnmmﬁhﬁemmnmmm

from whi ch copi ES may f preparing a solid granular herbicidal composition as claimed in

claim 'l and substantially as hereinbefore described with particular reference to the 20
"~ Example. i
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