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Dealers, Agents & Graingrowers

often use silos to store fertiliser.

Back-loading fertilisers in bulk saves on freight.

Fertiliser can be stored in advance of peak demand
periods, e.g. planting, safeguarding against short
supply should everyone order at the same time.

Use can be made of existing bulk handling equigmer
e.g. augers.

Grain silos, however, are not suitable for fesah:

— Fertilisers are more dense, requiring a sturdliedesign;

— Fertilisers do not flow as readily, requiring aegier angle
on the cone (minimum of 45

— Fertilisers are corrosive, requiring protectivataogs or
corrosion resistant materials, e.g. stainless.steel ,




Australian Standards relating to Silo Desig

e AS 1170 SAA Loading Codes

« AS1170.1 Part 1. Dead and live loads and load comiations
« AS 1170.2 Part 2: Wind loads

e AS 3774 SAA Loads on bulk solids containers

e AS 3773 SAA Bulk solids containers - safety requiremes
« AS 1657 SAA Fixed platforms, walkways and ladders

AS 3773 states that “containers (silos) shall not be uwb®r modified for
the storage of materials other than that for whichthey were designed”,
and requires that a plate be fixed to the silo displagg the:

Manufacturer’s name _ o
*Cubic capacity, in n¥
*Model type _
«Serial number

Maximum load in tonnes




Base Cone Angle

* Most fertilisers have an angle of repose
of around 35

* A cone angle of at least 4 required to
ensure the fertiliser will flow from the silo.

Grain silos have a cone angle of 35 - 40

5




Top Cone Angle

» 3P required to accommodate a load

where belt conveyors are used.

Belt Conveyors should not
exceed 30in elevation.




The Bulk Density of fertiliser varies!

Product Bulk Density
(kg/cubic metre)
Granulated Urea 700 - 780
Gran-am 850 — 900
MAP 900 — 1 050
Triple Super 1050-1150




The Bulk Density of all fertilisers likely to be

stored in the silo must be known to determine:

A. The volumetric capacity (cubic metres)

required to take a given gquantity (tonnage)
of fertiliser- use lowest figure In range;

B. The maximum load (weight) of fertiliser

that may be placed in the sHaise highest
figure In range.
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BLENDS

 The Bulk Density of a Blend can be
calculated if the Bulk Density of the
various ingredients Is known;

* Incitec Pivot can advise you on the
formulations of Blends if this
information is required.



Don’t Overload Silos

* Do not completely fill the silo if higher
density products than those originally
contemplated are used In the future;

e The silo must only be filled within its
design strength.

10



Fertilisers are Corrosive

 Two coats of epoxy paint are required on
Internal surfaces to minimise corrosion.

e Silos constructed of stainless steel or fibre
glass do not require internal protection.

11



Other Considerations in Silo Desig

e Clearance of about 1 metre is needed under thet out
to accommodate a load-out conveyor.

* The outlet slide gate should be 300 mm square and
made of stainless steel, as too should bolts atsd nu

 |tis recommended that an “inspection opening” be
designed into the base cone. The cover should be a
flush fit with the internal surface.

e The lid at the top of the silo should be abled¢o b
opened by links or cables from the ground, avoiding
the need to climb the silo.

12



Foundations

e Seek qualified advice on their construction.

 Must be designed and correctly installed to

support the maximum possible load.

Locate silos away from powerlines so that conveyagraugers
and bulk tippers do not come in contact with live wes.




Not all fertilisers

can be stored
IN silos!




Some factors that affect storage

characteristics of fertilisers.

e Critical Relative Humidity (CRH);

* Level and type of impurities in the fertiliser,
e.g. magnesium, iron;

* Dryness and hardness of the fertiliser granules;
* Fertilizer coatings, over/under olling;

* Fines and dust;

o Atmospheric conditions (humidity, temperature).

Given the length of the supply chain, many of these ¢tors are beyond the control

of individuals, farmers and companies, e.g. Fertilisebuppliers and Dealers.

Fertiliser manufacturers may also be restricted in heir choice of raw materials.



Critical Relative Humidity

The relative humidity (at a given
temperature) above which a fertiliser
readily absorbs moisture from the
atmosphere, and below which it will

not absorb atmospheric moisture.
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Critical Relative Humidity (%)

SuPerfect, Super (SSP), 80 — 85
MAP, Urea, Gran-am, /0-175
DAP, Triple Super (TSP), <70

Zinc sulfate monohydrate, 55 - 60
Cal-Am. 50 -60

*DAP, Cal-Am and Blends containing Zinc Sulfate Mbagdrate should
not be placed in silos.

Incitec Pivot Super (SSP), despite its high CR¥dusd not be placed In
silos as it is not fully dried, and has a wideesiange than fully granulated
high analysis phosphorus fertilisers.

*SuPerfect, which is dried to a lower moisture eahtcan be placed in silos.




Usually, the Critical Relative
Humidity (CRH) of a blend
will at best be no better than
that of the poorest ingredient.

h'd

Often the CRH Is depressed below this point!




The Weather &

 \Weather conditions, e.g. humidity, and the lerajth
time In storage can affect fertiliser quality.

Do not fill the silo to the extent that the fagédr
comes In contact with the roof, as condensatiom fro

the roof can adversely affect the fertiliser.
 Ensure covers are tightly closed when not in use.

Some silos are fitted with vacuum top lids.
This minimises uptake of atmospheric moisture.

Such silos are preferred, If not essential in som@imstances,
e.g. for blended fertilisers.




STORAGE GUIDELINES

* As problems occasionally arise with products gtate well
most of the time, It Is not possible to assureausts that
certain products can be safely stored in silosautimishap,
or that they can be stored for an indefinite penbtme.

« Silos should only be used for short term storage.

e Fertiliser should be ordered close to the timentdfhded use,
and not stored from one season to the next.
* |n general:

— MAP stores better than DAP.
— Straights > Blends

— DAP (and blends containing it) should not be piiaicesilos.

|deally, storage systems other than silos should be usexstore bulk fertiliser.

Silos are used for practical reasons, e.g. availabyitand convenience.




Products that may be stored
In silos for a limited time.

Products that should
not be stored in silos.

Straights
 Granulated Urea
« Gran-am
MAP
Granulock* Products
Triple Super
Superfos
o SuPerfect
Blends
e Urea + Gran-am
e Urea + MAP
 Urea + Granulock
 Urea + Gran-am + Granulock

Cal-am

Cal-am Blends

DAP

DAP Blends

Sugarcane NPK Blends
Blends containing Zinc sulfate
monohydrate

Super - ex Newcastle, and that
sold in or sourced from
Tasmania.

Super Potash Blends

Blends require very careful management.

They should only be ordered when required, i.e. foommediate use.
Blends should not be purchased and stored in advaaof the season.




Filling & Emptying Silos

It Is preferable to use a belt conveyor, e.g. Maitor,

rather than an auger. The latter are more likelyraok
fertiliser granules, damage or remove coating &gen
on the fertilizer, and generate dust, thereby ambhgr
affecting storage characteristics.

Maintain augers in good condition. Worn augersnaoee
likely to damage the fertiliser.

Belt conveyors will not operate above an elevatbB(’.

Do not move fertilisers around any more than sofltely
necessary.

Do not allow fertiliser to get wet during handlingerations,
e.g. in the rain. Do not place damp fertiliserilos

22



Silo Operation

* Do not store fertiliser in silos for longer than |
necessary, or from one season to the next.

« Keep silos locked when unattended or deny access.
Ensure external ladders are above child height.

* When taking fertilizer from a sileensure the top lid

Is fully open. If this Is not done, a vacuum may form,
causing the silo to implode.

* Do not enter a silo while it is being filled or pted.

23



Silo Maintenance

Inspect foundations for signs of sinking or cracki

Inspect external walls and the steel base forssign
of corrosion, e.g. to structural welds and joints.

Regularly check and keep lower slide openings
free of built up fertiliser.

After use, e.qg. at end of season, empty and ¢leaslilo.
Do not wash out. Check internally for signs of rust

Repair corrosion as it is found, to prolong tlie of the silo.

f the silo, its supports or foundations are daatho any
way, e.d. by a truck or auger while transferringiliser,
have them inspected and repaired if necessary by a
gualified engineer. 24




Working In Silos

The atmosphere in confined spaces can be dangerous
while high internal temperatures can result in [s#ass.

Before entering the silo, refer to the Australeant New
Zealand StandardS/NZS 2685:2001on
“Safe Working in a Confined Spacké

At least two people must be in attendance, witd on
person remaining outside the silo at all times.

Turn off conveyors and augers, and make suredany
not be started while someone is inside the silo.

Take care on ladders and walkways. Ensure praetys
equipment is worn and used.

25



If fertiliser hangs up In a silc

e Take extreme care - silos can collapse on thed sid
If fertiliser flows from one side of the silo,
and hangs up on the other.

e Refer to the Silo Manufacturer’'s Advice on
how to deal with the situation.

e Advise people in the vicinity to remain at a sdfgtance.

« Before approaching the silo, ensure you have a
clear exit/escape route should it be required.

Do not work on or under the silo if there is any
chance of it collapsing.

26



Getting fertiliser to flow again

e Tap on the cone of the silo with a rubber mallet.

Do not use steel hammers, as they may damage
the internal epoxy coat.

 If working from the bottom chute, do not open
It more than necessary, to minimise the risk of
large lumps striking the operator.

e Do not enter the silo.

27



In Summary . . .

* Only use silos designed for fertiliser.
* Belt conveyors are better than screw augers.

* Avoid excessive handling, e.g. through screw asiger
Worn auger flights will damage (grind) fertiliser.

« Purchase fertiliser close to the time of intendsé,
do not store from one season to the next. Use blend
quickly.
e Ensure product does not get wet In transit orraphandling,
e.g. when filling the silo.

« Keep silos locked and closed when unattended.
* Never enter a silo when the bottom chute is open.

 If you have to work in a silo, do so in accordamctn
AS/NZS 2865:2001 Safe Workina in a Confined Sbau



Other Considerations

e Bulk Bags should not be used to fill silos.
Working beneath a suspended bag above a silo
IS an unsafe practice.

o If a fertiliser silo I1s used to store grain out of
season, clean it out thoroughly between uses:

— Unwanted grain may constitute a weed threat ipsro
In which the fertiliser is used.

— Phosphorus fertiliser dust may add to cadmium
concentrations in grain used for human consumption.

29



 If a grain fumigant has been used to control itsaaile grain has
been stored in the silo, refer to the followingdrefentering the silo:
— AS/NZS 2865:2001 Safe Working in a Confined Space
— The Grain Fumigant Product Label
— Instructions provided by the Silo Manufacturer

 Where Phosphine has been used, it is recommehdetht level in
the silo be checked before re-entry.

* In the absence of sophisticated testing equipntieatsilo should be
allowed to vent naturally for 7 - 10 days, dependngvind
conditions and the size of the silo, before entgitin

« An approved air respirator should be worn whenkmy in a silo that
has been fumigated, i.e. full faced respiratoedittvith a cartridge that
provides protection against Phosphine vapour.

« Self contained breathing apparatus should also/agable for

emergency use by a stand-by observer. >



An Agritopic Is available from Incitec Pivot, its Agents and Dealers In
which the storage of fertilisers in silos is discised in more detail.

Bookmarks ~

AGRITCPIC
March 2004

GUIDANCE NOTES

FOR

STORING FERTILIZER IN SILOS

1. BULK HANDLING SYSTEMS

Thess days, most feiimans in Auslrala are handid n bulk.

Buk or Tonne Bags hawe proven popalar in e harbzulbural, sugarcans and dairging nousires
Mast grain growers use e bk syslems, oftan making uss of extsing bulk handling equipmenl.
In grain crops, thers 1s oflen a namow window of ime 0 which o apply feriizen, eag. at planting,
whereas olher primary producsrs may apply Brillzer ovar a period of many months. To ensure
Terlilizer b on hand when reguired, LIS ollen purchased In sdvance of pask demand pariods and
stored on farme It would be physically Inpossbks I meet Ihe demand, |2 dispalch and amange
Irarsport, I growears only ordersd el edilizer whan (L was needed.

On tarm storage syslams are required.

Idaally, bulk fertiizars should be slored N propery corelructsd bays In cosed shads,

=uch facliilias, ardl the aquipment b handle k=rilzar in nis way, eg. snd-kaders, arsnot avallable
on meet grain ams.

Inskzad, mosl grain growers make use of slos and belt corvayors of augens 1o skore and hande
Tertilizer on E&rm in bulk.

Thess Guidante Moles have besn prapared o help feriizar Agents, Dealers and [AMas mansge
buk feriizer Inslos.

Only certan larlilzens can b= sked Inslos, and hen only Tor 8 shorl parod of ime Feriiesr
should ba purchased as doss as possblz 1o the ime thal il be nesded, and not shored 0 silos
freim one season o the nes,

Regrelably, dus o Inherent variablitly n ertiizar quatty and other exlemal fachors, &.g. pravaling
weather pattems and the cordilion ol he s, poblems may occasknally be axpedenced atar
only & short pariod of tme In skmge, 8.0 poducl ssHing and hanging up in the sio. Somsimes,
s may coour wihina malker of days

Blends do ral slore as well as slraighl Tertiieers. Blends shoukd be ordered &= required, and only
Macad N Ellos as an Interim measure.

Bila Guicdans s Moien Tncdas Precd Laritad Pags 1=F11
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Because the
land is your life.

Incitec Pivot




