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SUMMARY

The value of good housekeeping in any factory is related both to
the sanitery velue and also to safety of personnel.

Sefety is considered in relatiom to personnel - operating staff
el vigitors on the one hand and equipment on the other.

Special mention is made of clothing worn by personnel.

Equipment protection is related mainly to mechanical conditions,
elestrical and fire hasards.

Special haserds with respect to hot liquide in open tanks are
noted .

Sanitery requirements imvolve precess sanitation sad effluent
eentrel .

Weighbourheod pelivtion by selid, 1iquid or gaseeus effiuents
e pregressively eeming under the contrel of natiomsl lews end
regulations aimed to preserve the woll being of the commumity end
cloaniiness of the enviresment.

The super industey hes @ clivic duty and lesdorship respensibilitien

fa Whase respects o8 wall as legel obligations.
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Jood bourckeeping, in a supav factory is important beth from the
point of view of personnel safetv and also because hvgeinic conditione
are necessary in order te minimise suger losses. There is adequate hot
water and 4 good Ltean supply available in anv supar factory and all waste
materials and surtaces can be cleaned with eivher cre or the other. Floors,
walkuays, steus and all places of access should be rcgularly eleaned with
hot water hose and brooms. Any opillages of melasses or syrup. should
be hosed away immediately as they can represont danperous arcas for persons

walking over that area.

The inter-action ¢f :afety and good housekcepiny cannot bLe over-emphac ized.
A factory which is obviou-ly dirty and for which cleaning ' inadequate is
invariably one in which accident can be expected to happen more frequently

A8 lack of care becomes the gereral atmogphere.

Sataty can be considered from the point of view of operat ing personnel
themselves and also from the point of view of the equipment ftself,

A supar factory docs not suffer from problams of ha.amis related to
the handling or proceizineg ot dangerous chemicals., The product is in Fact
a food and all materjals in process can be takem into the mouth in small
quantities without being a Janger to health., In fact it was the pride of
old time factory minugers that they could control the opérationn quite
well :imply be appiving the senses of sight, seund, touch, taste and smell.
All product: in process are Likewlsc of such a temperaturs that they do not
pose a major nazard from tic point of view of scald: amd burns. Steam is

probably the mo-t hamardous matorial from thi'e point of view,

AIl steam cquipmen: operating under pressures above atmospheric require
certitication to assure that the, meet s ctfications set out by apprepriate
en-{neering authorities. Desion of the thickners of metals used in

contruct’sn Hkowice need te mect apeciticetions well dofined for this

purpnse .




Compressed air is alse generally handled under pre:.suras requiring
the certification of storage vessels and equipment used in its generation.

Falls into tanks of hot liquids can resuit in fatal consequences
accentuated by the stickinessof sugar syrups and molarses. Adequate care
should be exercised to prevent opcrators  from being exposed to such
hasards. Fortunately cold water is a very eftfective method of dealing
with such accidents if they should happen.

Fire is something which is not conmon in sugar factories but
nevertheless should always be anticipated as 4 potential hazand. Two areas
ére more prone to fires than elsewhere. These are the furnace area of
the steam generator statfon and the sugar stere. In sugar cane factor!es
the bagasse stocage area is always a potential hazird and dyst dispersed
in the atwosphere could become explosive if {r is dry and in the right
proportions with hot air. A fire in a heap of bagasse is diffjcult to
extinguish omce it gets o 8ood hold. Prevention is the best way to deal
with these fires. Buckets of vater easily available at strategic positions
help to meet this requirement. Bagasse dust is rather easily Ignited and
a fire can run very rapidly along a trail of dust to a neighbouring heap
and so generate @ larger fire,

Good housekeeping in the bagasse loft helps significantly in the
prevention of petential fires. 1t should be axiomatic that smoking by
personnel in the begasse storage area should be prohibited or at least
severely restricted.

Electrical fires are uncemmon but nevertheless possible, Electrical
equipnent has its evn safety and ~ode- raquiring a necessary <tandard of
installation and should be carefully followed. [mpl.yees need to be

instrested not only i{n the avoidance of contact with 1ive electrical equipment

but ales im thw firct aid treatment of electrical casualties especially
in safe release and resuccitation of & person rondered unconscious by
electeic sheck.

Rev sugar stored in bulk has been known to burn with disactrous
consaguences. One msjor fire of this nature wag helleved to have beon
lnitiatet by aparke from the torch of an electric welder operating on the




walkway along the top of the heap, The hot lieads of weld metal fell Into
the heap but Ignition wag not immediate but delayed until after personnel
had left the site. The conflagration whicn followed was affpajor

disaster from the point of view of materlal destruction but fortunately

not associated with haim to personael.

. Supar dust ic always dicspersed in the atmosphere in the vicinity of
sugar stored in bulk and is 1 potential explosion harzard. Every precaution
to avoid generation of an explosion shculd he taken including the

prohibition of smoking in the vicinity,

The safety of personncl simply walking though a sugar factory needs
attention and in the more Jeveloped countpries it is now an offence for
any perion to be walking in the factory area without a safety helmet. The
author preserved a felt hat for many vears as a reminder o! a shower of
welders sparks which had obviously been minute pellets of molten steel.

An executive collearue narrowly missed being hit on the head by e
falling hammer while walking through a sugar factory during off-secason
maintenance activities, These personal examples could no doubt be duplicated by
others  who have been engaged in sperational activities in sugar factory
areat. lhe introducticn of the compulsory wearing of safety helmets is &
worthwhile protcccive meisure but for offective implementation requires the
cooperation of both manag.mont and operating personnel. It {is just as
important for the manager to wear a safety helmet when walking through

the industrial area as it is for the most junior uperating personnel.

Molasses storage tamks can be a nource of danger. Chemical reactions
can start in molasses which ure believed to be related to the reducing
sugar (or hexnse) and lime concent and substantial gas genewation develops
which resulrs In excessive frothine., Once this reaction starts it is
imposeible to stop.

On occasions it har been kiown to go with explosive violence and
rupture of the storage tank. The mure a molasees s exhausted of its sucrose
the more likely It is for thi. deconposition to take place. Boilimg C




massecuite under low vaccum conditions has also been thought to be the
initiator of this decompocition. The molasses froth becomes brown and
develops a reddish hue.

Recently another molasses decomposition reaction has been identified
but is not always readily differentiated from the reaction described above.
Molasses can undergo an exothermic degeneration reaction whizh when once
initiated may proceed with explosive voilence. This reaction is the one
which i{s also sxperienced in the ceramelisation of sugars. It results
euonthily in the liberation of water vapour and carbon djoxide and
the product {s a highly carbonised caremel-type residue. Sucrose develops
such a resction at temperatures abdve about 200°C, the melting point beinp
108%C. Glucose and fructose likewise davelop strongly exothermic
reactions at temperatures @bove their melting points.

Nolasses which ie Syrupy mixture of sugars seems capable of developing
this resction at a much lower temperature - possibly as low as 80°C,
Explosions with fatal results have been known to occur in massecuite
cut-ever li{nes between Pens which were being cleaned out with high pressure-high
tempereture steem, Only low pressure gteam should be uscd for this purpose,
in fact high pressure steam usage should be prohibited.

Refined sugar when stored {n siloe in bulk is probably the most
potentially explosive material in association with the dust in the stmosphere
of the sllo. Refined Wgar coming from a suger drier is both hot and
dusty and o potential explosion hazard. Comsumpt ion white sugar which may
not be of the best refined quality is nevartheless also an explesion
hasard in hot and dusty sftuations which are common at the exit of drying
equipment. Actual explosions seem to be rare, possidbly because most of
the seer-white Sugars are handled in ambient atmospheric conditions of high
hunidity vhereas refined SUGArS are more frequently wanufactured under
conditions of high technolagical development.

Buipnent needs attention to protect operating and other personnel froa
Possible hamm, Noving mechisery ia goneral elweys requires protective
Reaswres, the following are danger points which have been observed at ome




time or another in various places:-

Recipiocating steam eng ines

Ingine tly wheels

Sopew conveyors - deati in these is very horrible
Unprotected conveyors of any type

Walkways and steps with handrall only on one side or

perhaps none at all
6. Insufficiently guarded electric fans
7. Pulley sheaves for wire ropes - especially when handling

cane trucks to or from the carrier
8. Ties worn by visiting dignitaries
9. Machine shop grinders
40. Hot water drips, steam leaks, syrup or molasses drips
11. 0il on floovrs
12. Bed illumination
13. Pieces of machinery 1oft Lying around the floor

A special item worthy of mention and of particular relavance to sugar
factories in developing countples velates to the clothing worn by operatives.
Naticnal costume: are very good in their right place, but that is not {u
a uagar factory enpecially in the proximity of moving machinery. Amy
type of loose clothing should be avoided. tven the wearing of a tie
can be hazardsus and has beel known to result in accident in the proximity
of rotating machirery in a machine shop, 1t could cqually éa’ well have
happened claewhere in the proximity [ moving machinery.

A. Sanitary Medvures

Sugar 1 a substance whieh decomposes very easily uvnder the influence
of bacterial infection. This {s particularly tie case with juices and low
concentration solutions. Harvested cane and cane Juices are probably
more 1iable to infectiom than beet under corresponding comditions owing
to the generally higher ambient temperatures. Sugar cane beconec infected
with ieuconcstoc hacteria as .oon as it i eut. Mechanical "chopper”

marvesting has accentuated this ef fect,




Cane should be transported to ihe factory with tha minimum of delay.
Sometimes delays may run to 7 or 8 days which can account for a loss of
as much as 108 of the sugar inirially in the cane and i: belicved to be
one major reason for the appareatly low gagar eontont of cane in
developing countries.

Juices during the extraction operations are not ouly infected themselves
but also infect surfuces they coatact., Hot inhibition i€ properly carried
out helps to minimise this fnfaction, but it is stil! nececsary to disinfoct.

Leuconostoc grows along milling trains, in juice putters and pipes
and especially on and under Juice screens. The steam hose is one of the
best means for keeping these surfaces clean, but it must be used regularly
and frequently. Disinfection should also be meticulously carried out
during shut-down maintenance periods, for which formalin or hypschlorite
solutions are effcctive.

The tendency to extenc the time hetweern shut-down periods i: not in
the best interests of goed sanitary conditions.

The wet wastes flowing in drains from a upar factory represent
a source of pollution elsewhere 'mje: . moasures are tdken for treatment.
The amownt of sugar they contain may not be vnough to take 1t 4n
economical preposition to recover it a- sugar, but it is enough to become
very umplessant ac :oom a5 fermiontation vetg in, Tt may be dispoued of by
asrobic or amaerobic treatment. 1in the former case it {x treatel in much the
SaRe way ac town sewage in ai aspated siudge plant and actjvated sludge
from sewage is « very useful citalyst. The sewage from factory amployces
d neighbouring housing units can serye as a source for this pumpose, In
foct there {s merit in atsociating a town sewage dirposal umit with a supar
8ill liquid weste disposal trestment plant,

If ameerobic trestment is to be ysed this must be done in clesed tamks
opeveting in much the same manner as septie rtanks or household sewage. Agafn
the addition of sewage s an aid to decampos i tion,




e Coneral Housekeeping

Brass-work around evapurator bodics end pars shoarld e kept well
pollshe!,  The evaporate: epera*or «hold hawe daple time to loo) after his
area and pansmen can 1 ue'ly do likewise.  1u 1 certifn exteat 'rasc-work
i dbainp rejlaced by stafniess steel rountings which require leas polishing,

but should atill be kept ~le.wn,

Lngine-drivers should keep their enzines :lean and plent operators
in ceneral should be responsible for the cleanliness of the enuipment they
are handling. This {- all part of good housekereping.

tre of the most difficult area: apound a sugar factoﬂ"?o keep
clean ir the lime mixing area and special provision needs to be made
for thi: bv way ot adequate hosing facilities and recognition of
reupon:iibility for cleaniiness by carrying out the operation,

C. Sugar Factory Effluents

The etfluents from a sugar actory are:-

1. Cane fibre or beet nuln

?. Defecation mug

i, Carbonatatior and/or sulphitati{en mud«

4, Waste active carbon sludpe

5. lon cxchange resin regenerant w.d wizh fluids
6. Molasuses

7. Condenarr water

8. Floor washings

9, Stack gas from steam penerator furuace
10. Stack gas from lime kiln
11. Bagasse azh ‘rom furndces

Any one tactory may mot produce all eleven Listed ofiluentsbut nost will
3 be represented, and some may have others. Cane fibre or beet pulp are moatly
g put to good use, a: also i+ wolasses. Defv st rv  mud should ‘e put to good

-
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use as fertilizer. Floor washings are possibly the most difficult to deal
with because of their relatively high rugar content and thelr intermittent
and largely unpredictable character. Condenser water represents by far the
largest volume of effluent but ite effect can be minimis-d by recycling
with appropriate treatment. “he pollution from stack g4ses from bagasse
Fired furnaces is too often overlooked. This does require ariestors

or soot and fly-ash sepavrators,

Because sugar cane factories are usually located away from more
populated sreas there is a tendency to turn a blind ey2 to wmuch of their
polluting effects. As population densities Increase this becimes more
objectionable,and also factorivs are themselves becoming larger in sigze
and hente producing wore pelluting sffluents. There are 1o effluents
which cannot be dealt with by spending mohey on appropriate oquipment and
nany of the effluents can be made to more than pay for their processing.

Quesat fong:

1. What safety measures are considered minimsl for a sugar factory?

2. 1In what ways do safety and good housekeeping inter-relate?

3. How should polluting effluents be dealt with?

4. Ehould a safety code be formulated specifically for uee in the
sugar industry?
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