METHOD OF PREVENTI NG EDI BLE O LS AND FATS FROM DETERI ORATI NG The present
invention relates to a nethod for avoiding a deterioration of refined
edible oils and fats during transportation and/or storage thereof over
a prol onged period of time. It is generally well known hatm yhen= -,
edible oils and fats are exposed to oxyyen in the air during

sstorage over a substantially prolonged period of tine, dete- rioration of
the quality of the ediemr@pobFsPREVENIINGt a8 LE &J&S AMD is a recent trend
that:t he refined edi bl e oFlAgSaREOMaDETERGORMTING vy circul ated for donestic .
rcong nptlon but also i.nported fromor exported to foreign countries.

Ja an has l'ong inported materials for the edible oils and fats for

pression, extraction and refinenent to produce refined edible oils and fats
‘that can be used for donestic consunption. |In recent years, however,

t at f the refined edipl d di | bl B
donest | ¢ coneunpt | Bhei BFESEEE, f%i%r?tﬁg;a?eba?egt AR R T (TR

 because soge gceL 90 ERNDA" 5 OLaPLLOT BhrLRE, "BALE! SndOTrES Shlles, .,
:.?:Lgpg;"tgﬁ%ﬁsﬁ 95%?6h°9n5?8{-69fto%g%e%b§f‘eh %Ptéeﬁ%lc%z?%é’&“g ngthe

be export egle of yh8pPOrt ed, nuch time is spent during transportation -2-
thereof fron1the port of dlspatch to the port of destlnatlon '

It is generally well Known that, when ~ edible oils
| aﬁd fats are exposed to dxygen'in the air during storage
ovér a substantially prolonged period: of time, dete-.
.riératioh of the quality of the edible oils and faté takes
place. It is a_rééent trend that the refined edible oils éndf
_ fats are not only ciréulafed for domestic éonsumption. but
also imported from or-exported~to foreign'couﬁtries. Japan
- has'long imported.materials for the edible oils and fats for
pression, extraction and.refinément to produce refined-edible
oils and fats that can be used for doméstic consumption. In
o recent years, however, importation of the refined edible oils
'énd fats réadiiy:avéilable for domestic consumption is pro-
gressively, but steadily gaining a major role because some
foreign countries of origin of the material for the edible
oils and fats have bursued a national policy for fhe material
'to.be refined there prior to exportation thereof or_becaﬁse of
én attempt to minimize the transportation cost. |
in any event, when the oils and fats are to be

exported or importéd, much time is spent during transportation



for exanple, in storage . at a wharf prior to shipnent, Ioading
into a tanker, voyage, unl oading from the tanker at a wharf at
the port of destinati on and storage subsequent to the discharge fromthe
t anker. Al though the length of time spent during the transportati.on’ .
varies with the anount -of the crude oils and fats handled, it of ten anount s
to a nuneral in units of weeks and, in ¥he worst case it may take abouf’

hal f a year subsequent to the refi nement before actual use. During the
period subsequent = to the refinenent and prior to . actuaI'use, the -
refined oils and fats. qgg he oxi dj ze n contact with ox gen in the air ™z
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For exanpl e, ﬁ%ﬂ %, © 54252 Wi xfng éT’cOthe""ﬂbPE b# BekeihY®i¥nS %ﬁﬁ' %ta?agllse of -

a high conte saturate acid e storage thereof Iina K-at 60 o

Cfor five daﬁastaaeheent&b%areveehaaﬂafg—’éu&traml ntnacrcaaaarof TP RSN 4Re
nunber over 1 neq/kg acconpani ed by a regain of -the .inherent col or and,

-al'so, a redyehg®h oF tawlee spen®n@ar ibly s;hleap:pamporttacmal Waiilesl ¥ith the
-required to be refined prior to the actual use at the cost of facilities

and - 3- expenditt vifeshei wirludle fod lishand faitlsi haddaked, hd tt ofteal ambants to -
: h a numeral -in units of weeks and, in the worst case.it may_wﬁ'
take about half a year subsequent ,toi the'bd
refihehent before actual use.

During the period subsequent to the refinement and_
prior:to ' actual use, the refined oils and fats may be.ﬁ
oxidized in contact 'With oxygen in the air producing.}, o
peroxides or similar substances and the peroxide numberrof thé
reflned: oils and fats consequently increases. At 'the' sane o
time, the amount of free fatty acid in the refined oils and
fats tends to increase. resulting in both coloring of the
oils and fats and reduction in taste thereof to such an extenti;;
as to bring about a reduction in value thereof. For example,
in the case of palm oil which is relatlvely stable because of.
a high content of.saturated fatty acid, the storage thereof in"
a tank at 60°C for five days has been observed and results in |
increase of the peroxide number over 1 meq/Kg, accompanied by
a regain of the 'inherent color and, also, a reduction in -
taste. Once this nappens. the palm oil is required to be

refined prior to the actual use at'the cost of facilities and



initial refinement.” In view of the foregoing, nunmerous attenpts
have | ong been’made to avoi d any possible deteriora- tion in quality of the
refined edible oils and fats during the storage and transportation. By way
of "exanple, .the Japanese Laid-open Patent Publication No. 52-28505,
~publi-shed March 3, 1977, discloses a netfod wherein, in order to stabilize
the quality of edible 0|I such as, for exanple, soybean oil or rapeseed oi
during the storage thereof, the edible oil contains a gaseous nitrogen:

di sselyed therein in a saturated state prior to being filled in a seal ed
EESaoV such as a can. This known .nmet hod does indeed contribute to

M ni'mzing expenditifeSP@inAgarof téhecirsid! atankizdariay the sﬁmi@gofanﬁihe

transportatlon thereof as the edible oil is placed in the atnosphere rich
in nitrogen gastikovweyerinétets bebm foied toAt the kfovegomidpd susersesd
above is still far: froma conplete avoi dance of spoilage of the edible -

oi | s and fatstdemptsehhie fleng bkah madecdidlavaid samnddseible edster borand
transported under the atnosphere rich in nitrogen gas. By way of exanple,
it has been tberriedquhbity hef sthe auef bied hedbbll &| @l ks |anthdéats hduring the
atnosphere rich in nitrogen gas for 15 days resulted in.an increase of the
per oxi de nunoéoroaeraa@oatanﬁmpr&ﬁﬁkgp acconpanied by -a consi derabl e
reduction in taste and, hence, uaI|t il e the above di scussed nethod -

"has exhibited an ef fB¥t%aY i ﬁﬁ?o@é mple.). tJépéPeFﬁe katdepPeBndiatent

method Tn whieh, {08 PShLS. %25 8585, published March 3, 1977, discloses a

Loy " method wherein, in order to stablilize the quality of edible
oil such as, for exemple. soybean oil or rapeseed oil during
the storage thereof, the -edible 0il contains a gaseous
nitrogen dissolved therein in a saturated state prior to being

- filled in a sealed vessel such'as a can. This known method.
does indeed.eontribute to minimizing the spoilage of the
-edible oil doring the storage and transportation thereof as
the'edible oil is placed in the athosphere rich tn nitrogen

. gas. N

- However, it 'ﬁas been found that the known method
discussed' above is stiil far from a compl'e-te avoidahce of
soo:.laée of the edlble 01ls and fats despite the fact that the ed:Lble
oils and fats are stored and transported under the atmosphere
rich in nitrogen gas. By way of example, it has been observed
thet the storage of the edible 0il under the atmospﬁere rich

.in nitrogen gss for 15 days resulted in an'increase of the
peroxioe number over' about 0.5“ meq/kg, accompanied by a
considerable reduetion'in taste aod; heﬁce. in quality. -While

the ‘above discussed method has exhibited an effective improve-



- fats are stored under the atnosphere, the nmethod is ineffec-.tive and
requires an aftermath refinenent imedi ately before the actual use

_ part|cularly where storage and transportation takes a relatlvely | ong tine
prior to the actual use. By the term"aftermath" used in conjunctior wth

the refinenent of the edible oils and ﬂafs Is meant -a refinement to be

done for a second tine after the storage for a substantial period of time

and -before the actual wuse due to deterioration in quality. Accordingly,

_the present "invention has been devised with a viewto providing a nethod

for stabilizugﬁ t he quallt i edi b] e 8|Is and fats, which does =~
not requi M 3P%ﬁ¥thﬁtﬁ gFPﬁ ARAL Bgt ogh nghéﬁé sheprdibilpsoihs aaddL
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this kind require
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substituted, in a concentration of about 99% by vol une

fats once tekinnethafterisensshisyed 4 e6nI0AcTIONAGR §IANKREO t‘%‘l’qtnléﬁtrentf Yr
-exanpl e, - from a storage -5- tank at arefinery to a tank lorry, then

fromthe tahe kdibld @idstardgatank atnddre: priedinehepat €d,bé rd}mé %r
st or age

- time . and before the actual use due to detenoration in quality.

'Accordingl‘y. the present invention h;as been de\iised
with a view to providing a method for stabilizing the quality_
of the edible oils and ° fats. which does not require anyn'_'
aftermath refinement even though the edible oils and fats'aré

" stored for a puolongéd period of time, for exanplé. ha1f.a'
month to half a year. | | - |

For accomplishing the above described object, ‘the .

.inventors of the present invention-hdve examined the conven-bgd-_

.; tionallmethods of storing and transporting the edible oils and -
fats under a | nitrogen;enriChed atmosphere. It has been*r
found that most. of the conventional nothods of “this ‘kind
require the use of an atmosphere - containing nitrogén in a
concentration not higher than 97% by volume, if nitrogen gas 1s
highly substituted, in a'concentration of about'99% by volume.

The.edible oils:and fats once refined are transshipped,

from one storage tank to another, for example, from a storage

a second time after the storage for a substantial period of .i



tank at the port of "dispatch to a tanker, fromthe tanker to a storage tank
at the port of*destination, fromthe storage tank at the port of '
-destination-to a tank lorry, and finally fromthe tank l-orry to a storage
tank*at a manufacturer's plant. Each of these tanks .contains air at the

time when a quantity of the edible oils3mnmd fats are | oaded thereinto, and -

tthe air in each tank is purged- therefrom as the edible oils and fats
are poured into the respective tank, thereby mnimzing the space within
t hesrespective tank. In general, the space is required by law to be. of a

Vol ¥re not tagmerat hanré@ineelatio/a t pahke 1609, thlen ™ @ 83D tA0K {8 r%he |
purpose of controlling the pressure inside the tank. After the respective -
tank ‘has been 4i ktedagei tttank het eHeblporuvids despatahs, from thel$EEsFe
gas .is-injected into the tank to occupy the space in an increased
concent r at tenkemdughet @agutbsifi tditspdteh ato .a arskaubstidmitiln winkde to a
nitrogen gas for air requires the use of a relatively large quantity of :
ni trogen betorageetenk athdheypsnt «ff tdes tinatigan dron rhe tdwragEaoann a
quantity about four tines the volune of the space within thetank results
in no noredthdheodpny 96 dretdBatden: &9 oh Wweki horhE. spade fidalillye fatduer

hand, since the edible oils and fats filled_ in each tank contact air in the"
space ‘Wit hfhet' r@'ﬂ%nLorIéYr- %Pn g hégeﬁags teRKs 3% Belgnyiachuner st o lang .

edible oils_apd fats and, ,therefore, . it ten.occurs that, even though
air int heggﬁg'(:g%i %ﬁgﬁﬁs%al"%‘ it €2 ia?n_s_ el o) %ﬁi%ﬁ’ec'g’r‘weﬁt%f‘f’ow 8f the

fitrogen %@?%b?éggfﬂsd@aﬁﬁoﬂ%‘; aR60 16 hAFE1E6Y Bnd the®Bdr h° alRS
"-" tank is purged therefrom as the edible oils -‘and fats are
poured into the respective tank,- thereby minimizing thé space.
within the 'respecti\ve' tank." In éenéral,_ the space is req'uir-ed
by law to be of a volume not iower than 10% relative to the
total volume of each tank for the purp_bse of éontrolling the.
pressure inside the 1.:ank._.. After the res’péétive tank has been
filled. with .the edibl_e oils and fats, nitrogen gas is
i_njeéted, into the. t-ank to occupy the space in an increésed
éqncent’ration enou'g_h.to substitute for air. This su'bstitt_ition
"of the n-itrOgen gas for air reduifes the use o.f' a relatively
_lafge quantity of n'it_rogen. bui, however, thé supply of thé
"nitrogen gas into the space in a quani:ity about fbur times
~ the volume of the space within the tank results in no more
than 98% by volume concentration w1thln the spacé. On th_.e'other hand, |
- since 'the edible oils and fats filled in eac.;h tank contact
air in the space wit_hin the tank, air in the_; space tends to be
dissolved irit':o_. .the_ e_di_hle oils and fat_s'a.n_d.. therefére._ it

often occurs that, even though air in the space is substituted



edible oils and fats to such an extent as to result eventually in
deterioration of the quality of the edible oils and fats. In order to avoid
any possi bl e adverse influence which oxygen present in each tank nmay bring
about on the edible oils and fats filling the tank, an attenpt has - been .
~made to fill the tank with the refined edible oils and fats after’ air
conpletely filling up the enpty tank has been purged by and, hence,
replaced with a nitrogen gas. ‘According to this attenpt, however, a
| arger quantity of nitrogen gas than that required to substitute for air-in
the 10% space w'thi.n each t ank |s requ ting in an_incre >
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present i nventi on-there i's provid met hod of preventing refined edlble
oil's and fats. from dghepir@eat *tha%ri'ann?;t Poraq baRd aldveREsROL LA ueAckNWhaeh
‘which conprises placing the refined edible oils and fats under an

at nosphere rbgigen Brecegenigasachr ebalkaklay atrialg abowes ondtthiengdibae 0ils

- storage and transportation, said - 7 - atnosphere containing nitrogen in

.a concentratanﬂ dbtmowlmmumg' _the tank, an attempt has been made to fill
the tank with the refined edlble oils and fats ~after air
completely filling up the empty tank has been purged by and;ki }

hence, replaced with a nitrogen gas. - According to this :
attempt, however,_a larger quantity of nitrdgen'gaS'than that
required to substitute for air in the 10%.spaee Withih.eeeh

" tank is required, resulting in an increase in cost. Accord-

.ingly. inl most eases, this attempt is 'not employed in o

' practice. _..

Under these circumStances; the inventors of the pre-
'sent.invention have inyestigated ‘the deterioration ‘of the
 qua1ity oftthe edible oils and fats and have. sought a methqd_ N
of'avoiding deterioratiom of the refined edibie.oils and
fats dufingltranspdrtation and/or storage thereof over a
proionged peiiod of'timet
Thué, in accordance with the present imvention.thefe
is provided a method of preventing refined'edible'eils and
fats from_deteriorating_during storage and transportation
thexeof, which comprises placing the refined edible oile and
fats under an atmosphere rich in nittogen gée, preferably ;t

all times, .during the storage and transportation, said



than 99. 5% Follomnng is a description of a preferred enbodi nent of the
invention with'reference to the sole drawi ng which illustrates a schematic
pi pi-ng di agram show ng. how t he refined gdible oils and fats are stored and
transport- ed: As hereinabove discussed; the present invention is
featured-in that the refined edible oils and fats are stored and/or
t?ansportedﬁﬁﬂﬁﬁ°¥ﬁf%ﬂ?ﬂ&%ﬁkﬂ%ﬁ%oﬁ%Efﬂgﬁg in Al Erogentgasibn af not lower
concentrathn noé Quer than .99.5% by volue at all tinmes. In order to
creafe the nltro n-"erfri ched at nosphere in which the refined edible oils
and Thats are pl aced. during the storage and/ or transportation, it is
preferred to cause the nitrogen gas to.be included in the refined edi bl e

oils and. fats to bepfil n, a oth r vessel, in a quantity -
enough to render the nléfg% nlgaé ?gsgglggﬁgPsa uR aPERLPRre@cepbodiment of

edi bl e oi | sthadihebatibhl Qﬂ:ﬂer%‘i*@?le}ﬁcgf Bh%h“'”g en gas is continued even
t hereafter to achi eve the 99.5% by vol une "or ﬁlaﬁ concentration. .\Wen

the nitrogdFawine vhiehi Alausedaties a sehensalier AL e -
refined'edlgle oils and fats in accordance with theggﬁgggﬁﬁﬁ' 4hiﬁ ?Win5
~ di ssol-uti on8W dhfgdietiimes tedd bl ialds exhid| Bavs| sranstdadd £ad %Ieans t-
advantageoug y av0|ded even t hough contact of the refined edible RS
and fats w H air takes place.. Containnent of the nitrogen gas in - 8-
the refined edible oils and fats in the supersaturated state can be
acconpllshed by As hiererioaboiviey dlscusgasbou§hnltmmgﬁnnt invention is _

- featured in that the refined edible oils and fats are stored
b .iand/or transported under an atmosphere containing nitrogen
gas in a concentration not lower than 99.5% by volne 'at all times. | In
order to create the nitrogen-enriched_atmosphere in which the
refined edible oils and fats are placed.during the stofage
and/or transportation, it is nreferred to Cauee the nitrogen
"gas to be included in the refined edible oils and fats to be-
filled in a tank or any other vessel in a quantity enough to
render the nitrogen gas to be supersatnrated.in the;refined
edible oils and fats while.the supply of the nitrogen gas is

* continued even thereafter to achieve the 99.5% by volume or higher

€

. concentration. When the nitrogen ‘gas is maintained in a
supersaturated. state in the refined edible oils and fats in
accordance with the present invention, dissolution of oxygen

~into the refined edible oils and fats can be advantageoueiy
avoided even.thOugh contact of the refined edible oils and

fats with air takes place. Containment of. the nitrogen gas in



into a piping systemleading to the tank or any other vessel'for the

B

storage and/or transportation of the refined edible oils and fats. In such

a case, the quantity of the ni trogen gas introduced, although variable-
wi th the concentration of oxygen in the tank or vessel S preferably
sel ected to be not |ower than 20 vol:%T& &tive to the quantlty of the

-

refined edible oils and fats being filled in the tank, - not |ower than 50

- vol . % where the tank contains at hosphere. \WWere ‘the refined edlble 0|Is
and fats are to be filled in the tank contai ning atnnsphere, it
impartant for the refined edible oils and fats to I nt roduced |n t he.

tank from bothenrefiénedf egébtlﬁatojell%v%’?‘iloﬁaBF dRe YHReLRALFAY ‘E)B%i‘i/e

Pt
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of refined edible oils and fats th|n t e ta k Qan result_in asprog£e53|ve

reduction i rcam| Bfe aﬁcwel%ﬂa Hove s 0% ace WRASECR
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ontact of °?§£€$22f 'aia E' 308t Jog eqsﬂ%érﬁfﬁﬁ Bl o) i e, fser
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~tank, say, to anot second
tank, the firsf ‘aﬂ@'&até enphi §dcEURLES £l y¥19é GORL &l By 6f‘et§é)aﬁftp$%@n gas

volune |ncreased consequent upon descent the top surface of the body of

the refined plipheuolh® E0EhdiR vACLOBLYu1 B8 tHe cohéartiadiohoop beyeed

fats are di scharged fromthe first tank for loading into the secon

tank, the iptegpal tRhRSSY &e@iselihe ffd tefcadbly Jerkicsst thserbé)yncbo Tower e

a drag force by which air outside the tank can be drawn

than 20 vol.% relative to the quantity of the refined edible

v

oils and fats being filled in the tank, or not lower than 50[-

vol % where the tank contains atmosphere.

Where the refined edlble oils and fats are to be-

filled in the tank containing atmosphere,,lt.is important for;

the refined edible oils and fats to be introduced into the

tank from bottom thereof so that elevation of the- top surface

of the_bbdy of'refined:edible_oiIS'and fats within the tank_

can result in a progressive reduction in volume of the'spaee
above such top surface while air in the SpaCe_is concurrently

replaced with the nitrogen gas. By so doing, the. contact of

the refined.edible oils and fats with the atmosphere can be

advantageously mlnlmized | |
When the refined edible oils and fats w1thin one tank,

say, a first tank is transferred into another tank say, a

second tank. the first tank is emptied completely or contains:

the space of a volume increased consequent upon descent of the

top surface of the body of the refined edible oils and fats.

Normally, as the refined edible oils and fats are discharged_'



, “’the t ank. However, in the practice of the present invention,
reduction in internal pressure of the first tank is conpensated for by the
repl eni shment of the nitrogen gas so that the first tank contains the
nitrogen gas jn.a concentra- tion not |ower than 99.5% by volune at -all
times. This is one of the inportant requiPrenents of the present invention
fsor the first tank to be filled wth the nitrogen-enriched atnosphere. The-
repl eni shment of the nitrogen gas to conpensate for the reduction in
internal pressure of the tank and also to retain the highly nitrogen

‘gnrirehed at @P&Fef}%e"“ F0F8tSUGh aRbrCaAb AP HECIRRG! SR BYLLAG TEHAL 1 e -

t
the nitrogen gas discharged fromthe space wthin the tank.” The ufil1Zzation
of the di schej@efhalt IGas s ber f186 FaWsat | @AnkNtis t PeahadRl ithereby to
particul arly advantageous in that the total anmpbunt of nitrogen gas used in -
‘the practicewdatéeangihgdfof céhby pwRsent aii fvents@dec8hebeafikncahzBE. drawn
Whenever the nitrogen gas once discharged fromthe tank is used for the
reci rcul ati dmtaet cchdie ttaaxk t o Hoempensat énf othehepractubte orof n thet eppnesent
pressure and also to keep the . highly nitrogen  enriched atnosphere
wi thin the tidmensienscuedect bppvin intergatchoegeurai of oghbe Gassthoankl is
preferably contain nitrogen in a concentration not |ower than 99.5%by
vol ume. - Whertanpeiiacked oTar dueakbgoired leadiedmendy efethar nddrogen wps so
transportatign of :the iefined. nd fats, the tanker may

dible qQils :
occasi onal |y b f §?EnF58§r§8§§agﬁﬁt & JLYPETh BB hel Bof t CORCERBE Ber
and on its rtﬁBHrr{&tv?MeﬂuanTgs.rﬂ Bfrevmgpéeat all times. This is one of the '
k‘ﬂ' impbrtant'requirements of the'preSent inventionlfor the first
" tank to be filled with fhe nitrogen-enriched atmosphere.
"The replenishmenf of thé nitrogen gas to_compenséte
for the reductién in internal pressure of the tank and also to
' retain the highly nitrogén  enriched atmosphere within such =
tank can be accomplishéd by recirculating the nitrogen gas
discharged from the space.within'thé tank. The utilizatioﬁ of
the discharged nitrogen gas for recirculation into the ténk is
particularly advantageous in that the total amount of nitrogen
gas used lin the practice of _the method of the .pfesent
inventigh_can be minimized. Whenever the nitrogen gas once
discharged from the tank ‘is used.fof the recirculation into
the tank to compensate for the reduction in internal preséure
and also to. kéep the highly nitrogen enriched atmosphere
within the tank as discussed abbve. the dischafged nitrogen
1g§s should preferably contain nitrOgen in a concentration not
lower than 99.5% by volume. .

When it comes to an ocean-going tankef for the marine



air is d
I.n readine
ni trogen

‘concentr at
‘cont ai ni ng
undesi r abl
of nitrog
‘mai nt ai ned
her ei nbef o
above the
cycl es of

decrease o
‘tank under

t enper at ur @ iGan ilge - delavey ed Nty dicacigar ghogdpar inof thée tarntkamyedugdsn gwi u:hlen

the tank.
the .tank
| aw to be

rawn into cargo holds in the tanker 'during the clean5|ng;

ss for the loading of the refined edible oil's and fats, the
‘gas - discharged therefromnmay contain nitrogen in a '

ion lower than 99.5% by volume. In such a case, the nitrogen gas

nitrogen in a concentrati 88 Fower than 99.5%by volune is.

e for re-use by recirculation. Even though the concentration

en in the nitrogen gas within the tank or any other vessel-
at a val ue not Iomer than 99.5% by volune in the nmanner as
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t'he pressure i nside such space with-t consequence that the
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| e i ncrease .in pressure resul ti ng I n an increase of

to the outside through a safety valve which is required by-
iolstaaid lex ohnt gpadfingss t 8ok, theddoriddme; wiprdesurefinedl edible

froma lowering of tenperature allows air to be drawn into the tank through

the breat hioig svabpnd, Fekeni nghenentébresnlr £29n dsahanessen thieriefH omhemadnk -
a . value lower .than 99.5% which: is therefore undesirable

down to .
because it
and fats.

result of th&%BeiPhi RAYTLRELEN 86F PR

opptan Bdbraggnl 1"3734 W@%F@Bo}qwﬁﬁeﬂﬁﬂ NS Y iveddmeedi Bt sueh| s
In order_ to avoid-an ntrodqitl n of i} qénto t he tank a
G

Nt

" lower than 99.5% by volume is undesn:able for re-use by rec1rcu1at3.on.

Even though the concentration of nitrogen 1in the

eq)in a concen%ration-

‘nitrogen gas within the tank or any other vessel is maintainedel'

at a value'not'ldwer than 99.5% by volume in the manner as hereinbefore

.deseribed, aa'gaseOUS body in the'space within the tank and

:above the'top Surface-of the refined edible oils and fate may

- ¢yclic increase and decrease of the pressure:inside_such space -

undergo cycles of expansion and compression, accompanied by

with the consequence that the tank uhdergdes_a 'breathing’

actien' with air -drawn into and. out of the tank. While

increase in pressure resulting in an increase of temperature-

can be relieved by discharging part of the'nitrogen gas within :

the tank to the outside through . a safety valve whlch is

required by law to ‘be installed on top of the tank, reduction in

pressure resulting'from a lowering of temperature allows ait

to be drawn into the tank through the. breathing' valve,

lowering the concentration of nitrogen within the tank down to

v



¥ : ) .
ghange in tenmperature, it.is preferred that a mechani sm be enpl oyed in
t he practice of the present invention for supple- nenting a quantity of
nitrogen 'gas which is enough to conpensate for reduction in pressure -
wi thi'n the tank. This nechani sm may include the detection of the pressure
inside the tank and the subsequent bl.oyaf the nitrogen gas into the tank
automatically when the pressure detected inside the tank is | owered..
Al ternatively, the nechani sm may include a constant blow of a small
quanti ty of nitrogen gas into the tank regardl ess of any change in

fenﬁéfature -t her eby create a g ositive fressure within the tank at al
times to avéi d"éllr}‘epoéé’w@lre thgResd® of* aithiehmigut dikerefpre blumdesti rahd e

nitrogen gas into the tan be c out through the bottom of the

tank. The Eﬁﬁﬂ“f?ﬁlﬁrﬂ9¢h§mgkﬁﬁﬁféi{¥ o hE°t3n§gPF8ﬁSSoPFoﬁPFhéﬁédﬂeﬂs

effective t der_.t.he S, body wirthin the space

di fficult t%d&%gsofﬁé' ﬁg%ﬁ ﬁézreflned edible oils and fats mhlle accom -
|l i shing an increas centr, n .Qf t hin.the

p 9 & BraRIC Y B3N o %%Q?PQQCQE% ?‘6&6f&P&8|3g C%ank

- The quantity of the nltrogen gas bl'own i

sel ected asgio é’er9§u§tv%|f“etrf‘é‘°l5’9€atl’?1r?£’ DEPPEhEor | ower g?geng to

pressure wthin the space resu tlng fromt

t enper at ur ecaad @Y1k heRmpe rdehueeli np@ i8 Weqﬁre%tleﬂaef thﬁeﬂ?&?ﬂsxﬁf be

change in tenpera- ture and/or the volume of the space wthin t
Thus, accoenplgyed tite tHegrictivenst othe N\b@@eﬁbeiﬁﬁaﬁembﬁa?bi?nsQBple—

nitrogen in the entire system of storage and

L menting a quantity of nitrogen gas which is enough to
%J B .cdmpensate for.reduction in pressure.within the tank. This.
mechanism may include the detection of the pressure inside the
' tank and the subsequent blow of the nitrogen gas into the tankt
automatically when the pressure detected inside the tank is'
lowered. Alternatively, the mechanism may include a constant
. blow of a small quantity of nltrogen gas_ into the tank
: regardless-of any chanée ih temperetupe. thefeby te create a
positive pressure within the tank at all times to avoid eny

: p0351ble ingress of air from outside |
v - - The 'blow of the nitrogen gas. into the tank may be
carried out through the bottom of the tank, - The supply of the
nitrogen gas into the tank from bottom thereof is effective to
rehder.the geseous body within the_spece : difficult.to
dissolve into the refined'edible oils and fats whiie accom-
'_plishing an increase in eoncentration of the.nitrogen within
the,spece. The quantity 6f the hitrogen'gas blown'into the
~tank is preferably.so:selected'as to be of a value enough to.

compensate for reduction in pressure within the space



transportation of the refined edible oils and fats is control- led to and -
mai nt ai ned -at . a val ue not |ower than 99.5% by vol une, any possible spoil age
of the refined edible oils and fats can be effectively avoided to such an
extent. that the refined edible oils and fats can be stored for a prolonged
period of tinme, for @exanple, half a ,year with no aftermath ’

ref i nement required. Hereinafter, the présent invention will be dennnstfat-
ed by way of exanples which are not intended to linmit the scope of the
present invention, but are enployed only for the purpose of illustration.

Referring to the sole drawi ng, reference character C represents various: 0|Y
suppl'y pipipgstitangh phosh thid slawerings dff onempefatenee aokdarmay ethen  be -
represent. an injector dispos- ed on each of the pipings C for injecting
t her et hr ougie ae pintt heder nganside natd aresplectlie espted mf Chanseri bl iennarta-
"the oils and fats; reference character H represents safety valves dlsposed '
atop respective tadyor riferelame (f d@t&ersl}:??‘embthié'érﬁ*be daces of -
ni trogen gas; reference character G represents supp pi.pi ngs t hrough
which the nitrogen hds.s 86pRFA&RE o .F@Fer%ﬁgé Eﬁarié’é’{eé‘rtif?“r'ep\”'égﬁntrg‘ea
shut -of f val ve di sposed - on .each_of th as su G
 Bxamle 1 ceeReentration ok ryﬁforop%%%eﬁnt iBeusH A Rosvaren o Bierss and,
~refinery in_ Ml a sia y, [ Vi

tmna or3aL “’3@%5 k‘”t% oL ‘}%*h gedsilﬁ),lpe oip.lso A% ¢V 19 c%ri')trol-

|njector
led to and malntained at a value not lower than 99.5% by volume, any

possible spoilage ‘of the refined edible oils and fats can be
effectively avoided to such an extent that the refined edible
oils and fats-ean be stored for a'pfolenged period of time,
for example, half a year with ne faftermafh' refinement -
fequired: . o _
Hereiﬁafter,ethe present ‘invention will be demonstfete
ed by way of examples which are not intendedlto limit the
scopeeof the present invention, but are employed-only for the.
purpose of illustration. | | |
Referring to the sole drawing, reference chapacter Ci'
represents various olil supply-piping.through which oils and ;;
:fats:flow: reference character I represent an 1njector'dispes-
ed 6n each of the pipings C for injecting therethrough a
'nitrdgen gas intb the-respective piping C for mixing with the
oils and fats; fefereﬁce character H represents sefety valves
disposed atop respective tanks; reference character D repre-
sents sources of nitrogen gas; referenee character G represents
~gas supply pipings through which the nitrogen-ges is supplied:;

"and reference character V represents a shut-off valve_disposed



at the refinery, in a quantity for the palmoil a to occupy 90% of the
total volune of the storage tank B. At this tine, 30 vol.%of nitrogen gas
of 99.99% by volue purity relative to the volune of the refined pal moil
‘was introduced under pressure froma source D of nitrogen gas into a piping.
G through the injector |. The concentfdtion of nitrogen within the space b
above the top surface of the refined palmoil a filled into the storage
tank B was 91. 3% by vol une. The concentration of nitrogen within the tank B
at tshe refinery was 99.2% by vol ume when neasured after a period of 5 day
Storage durdfdedBhcBst *&ﬁengta@ogaapmgqug gbncng 9.13% by vol une
concentrati-on of nitrogen had been supp under pressure into the tank B
fromthe bottomat the refinery from ERempiler agen gas source D, the rate of
supply per hour of the nitrogen gas during this storage period having
correspond- ed to abalitn 29%lyavokdivedf darnt ppasedb thiruigh téledéaderziiEbe
pal moil- a having been stored in the tank B at the refinery was then
transport edtowen AtatagerefihretmoinsMalnysia was félieds @hspughhabyuppins
of atank lorry E for storage there for 3 days. After the storage for :
3 days in tihkptnerGghavimg &n tdesdor . At BROr 28R E@mh1%»l @sﬁabled

| oaded into a tanker F and was then transgor ed to a g rt of

destlnati0@?rﬁbﬁp5ﬁﬁﬂﬂﬁﬁ¥ﬁti@m§ BHRBEALN £95m the P ePiilﬁuQPEP%Q%P&ge
t K- The t t 15; da th
' s?grage tea?rﬂr?‘agés rhg :&%QFR P e@’s?te? at%%oen %or%%%steﬂﬁ%%1 a/h aﬁé{)%r’f%’ﬂlebye
o Va1 010 L 2 PN EEoger L 00 ST B LGS b G SRRRR! B0 RECN ©f e

t anks

_ ~ volume of the refined palm oil was introduced under pressure
from a source D of nitrogen gas 1nto a piping G through the
_inJector I. The concentration of nitrogen within the space b
above the top surface of the re.lned palm oil a filled into the
storage tank B was 91 3% by volume ~ The concentration of mtrogen
| within t.he tank B at the reflnery was 99.2% by volume when measured
a.fter. a period of § day storage during which the nitrogen gas
' containing 9.13% by volume concentration _of- nitrogen had been supplied
- under pr'essure into the tank .B from the bottom at the refinery-
L#: ' from the nitrogen gas squrcé D, the rate of suppiy per hour of

the nitrogen gés during this_storage period having correspond-'

ed to abotit 2% by volume of the space b within the tank B. ]
The palm oil a having been stored in the tank B at the_

| refinery was then transported in a storage tank {not shown) at

the port of dispatch by means of a tank lorry E for

storage there for 3 days. After.thg storage fqr. 3 days in-

the'storage'tank'at the port of dispatch, the palm oil a was

loaded into a tanker F and was then_transported'to a port of '



- had contained air, the nitrogen gas was, each tine the palmoil was
transferred fromone tank to . another, supplied into each tank fromthe
respective nitrogen gas source Din a quantity sufficient to conpensate for
reduction in the surface level of theipai moil within the associated tank .
~to keep the atnosphere of nitrogen gas within such associ ated tank B, E or
Fwhile, at the tine of the |loading of the palmoil into the next
'succeedlng tank, the nitrogen gas is supplied under pressure into a
piping C Ieading t o such next 'succeeding tank. During the storage and

~ transportat Onﬁaﬁr} h‘,[jI ni tigvﬁg'pg S.h' S pn, Lt ﬂnﬁ%?d@%scﬁjo% eﬂxe% a.g% {(%9”1-"{ .

t he bottom ore90|ng S I'r'st. 'shipnen

- pal | f J I I d
pal o, rolrnd\/bﬁllag% o12 tg%’at escri gﬁgcl n connect | on W&ﬁ e, sé’@%&@ﬁrhg

in a nmanner simflar to the f

shi pment - e? i@t phlg cengeninating stordd ORBRAKW 4B rEIRACHARE tBE

~tanks used urlng this shipment was kept at 99.8% by volune. The quality of
t he pal m oidedtl Ractvwiwd Siesibekgueselly duFangpbhted repspotanki Dorfyomsbhe

. tank at the refinery to the tank (stored for 10 days) at the port of
.destlnatlomu@nd-neaSLuﬁoEghsnunimgetneseogemnspocEmtianlomchnofhehe tanks

at nosphere Wwithin each of the tanks used are tabulated in Tables la and
| b. Tabl e had Fiostabhegnedi), Sthe apétrRReGorgsasn- was, perch timeFth@apelm
tratlon (meq/ kg) (% by (@6b¥ vol une) i ght)

oil was transferred rom one tank to another. supplied-into,

each tank from the respective nitrogen gas source D in ‘a
quantity suff101ent to compensate for reduction in the surface f\d
level of the palm oil within the associated tank to keep-the |
‘atmosphere of nitrogen gas within such a33001ated tank B E or-l
F while, at the time of the loading of the palm oil into theﬂ:
next succeeding tank, the nitrogen gas is supplied under
‘pressure into a piping C ‘leading to such next succeeding tank.
During the storage and transportation, the nitrogen. gas was'
blown into the associated tank from the hottom at all times

While the foregoing is a first shipment of the palm
0il from Malaysia to Japan, a second shipment-of palm oil_was-'i;;.
carried in e manner similar to that described in connection
with the first shipment except that the concentration . of -
nitrogen within each of the tanks used during this shipment
was kept at 99.8% 5& volume.

The ouality of the pnlm oil in each of the tanks used
during the‘tranSportation from the tank. at the refinery to the
tank (stored for 10 days) at the port of destination and -

measurements of the nitrogen concentration in the atmosphere



Innedfafely'aftér Ref i nenent - - - 0

0. 02 When unl oading from Tank at Refinery 5 99.2
0.04 = 0.04 Wen unloading from Tank at Port of Di spat ch : 3
94.5 - - 0.11 0.07 In Tanker - 15 - 15. 99. 8-
0.48 - 0. 13 When unl oadi ng from Tank at Port of Destination 10
99. 4 0. 58 0.18 Table |Ib (Second Shipnent) Storage N2 Concen-
POV FFA Days tration (meg/ kg) (% by (% by volune)

wei ght) Imrediately after Refinenent -
0 ™ 0. 0%@@H¥hUgéeﬁdb@gthkoméﬁﬁﬂ<é%e&éﬁk@e&ﬁbulated in Té%les *F and

99.8 02 When unl oading from Tank at Port of Dispatc

4 . 94¢ﬁ _ (0} 0.02 In Tanker 16

99.9 0 . . .0.02 Wen unloading from Tank at Port: of Destination
9 9Table la (Pirst shipm¥htin each of Tables: 1la and 1b, the N2

concentration represents that within the space above the top surface of the
oil -within each of the tanks, POV rS&{omseet sN2 tthen@emm dePONINber EFAt he
refined pal moil, and FFA repr esents tday$ rectrations- (meq/kg) (% by

($ by volume) weight) -
Immediately after T
Refinement : L - - ' 0 0.02
When unloading from _ ' :
B Tank at Refinery ' 5 99.2 0.04. 0.04
k«j" When unloadihg from Tank : :
i at Port of Dispatch . -3 94.5 0.11 0.07
‘In Tanker ) 15 99.8 0.48  0.13
When unloading from Tank _ | :
at Port of Destination 10 99.4 0.58 0.18
Table 1b (Second Shipment) N
| ‘Storage N2 Concen- POV . FFA
Days tration ‘{meq/kg) (% by
' ' (% by volume) : weight)
Immediately after . - o i
Refinement . . - - 0 ©0.02
When unloading from _ . : _
Tank at Refinery 5 : 99.8 o 0.02 -
L S | _ . .
When unloading from Tank _ - :
at Port of Dispatch = = 4 94.8 0 0.02
- In Tanker S 16 B 98.9 0 0.02
- When unloading from Tank _ :
at Port of Destination 9 ' 99.8 0 0.02

In each of Tables 1la and 1b, the Nz concentration
represents that within the space above-the tbp surface of the
0oil within each of the tanks. POV represents 'the peroxide

number of the refined palm oil and FFA represents the'free



fatty acid contained in the refined palmoil. The palmoil i:n the first . .-
shipment has exhibited a reduction in quality, particularly that jn taste,
to such an-extent as to require the aftermath refinenent. This is partiy
because the palmoil contacted aitr within each of the tanks used and-partly
because the concentration of nitrogen in each of the tanks used could not
be adjusted sufficiently to a required val ue. ~ In contrast thereto;

the palmoil in the second shipnent has exhibited no substantial reduction
in quality. Exanple 2 A tanker often carries a dlfferent cargo during its
return voyag nt enance .of trogen- enri ched

h e
at nospher e |€ gT*f?éEnggntg}ﬁggti?gfh?hée éBﬁPrBﬁ@ the situation in & ¥
‘whi ch the nitrogen- e’?ﬁécrbeaq.nf“tﬁle)qu re,c g n & ttanglﬂpxif\%gt ?uate\ﬁqb\%é%al r- -

consequently introduced fromt ou SO O I‘on

the quantity Q&u9F£5ﬂg€ﬂ(ﬁﬁ%lﬂﬁfOqﬂﬂﬁ$éﬁﬁ£%iﬁetﬂhg'Q%écte ﬁ) é? ?n@?.-

| oadi ng of t e refined palmoil i'nto the tanker was se

~relative 1oextégt asf tB8efleqft &t | artéPRatht péftgﬁemaﬁé ”'ﬁﬁ§§0{§a§é9’619f
the refined palmoil was carried out in a manner .simlar to the second _

shipment in fxeawse theThmxwadbilycehthbeepaldnoiwithigaehchl dfhecieinkanks
used during. the transportation and nmeasurenents of the nitrogen

-concentrati anséd aheé panoiphbeeawsé hihe eachcofitraeidoanss nsetoger 1mbUéaéBd |
'n Table 2 of -t%17e- tanks ‘used could not be adjusted sufficiently to a.
required value. In contrast. thereto, the palnn oil’ in the
second shipment has exhibifed no 'substantiel reduction inkua.
qualitYl | |
Example_é-'
A tanker' often carries a differe.xll.t cargo.dux.'ing its
return voyage ahd, 1n such a c_:ase.,- maintenance of the nitr'ogen_-;
enriched atmosphere is difficﬁlt. Except for the occurrence
~ of the situation in which the nitrogen-enriched atmpsphere in
the tanker was destreyeﬁ with air conseqﬁehtly infrodueed-from'
Lhe out31de and also of the situation in which the quantity of
nitrogen gas introduced into the plping at the time of loading\“J
of the refined palm 011 1nto the tanker was selected to be 60
vol.% relatlve to the refined palm oil, the ‘storage and-_
transportation of the refined palm oil was carried out in a
manner similar to the seeond ship@ent in Example 1.
The quality of the palm oil in each of the tanks used}'
during the transpoftatien and measurements of the nitrogen

concentration in the atmosphere within each of the tanks used

are tabulated in Table 2.



Iablé 2 Storage [err] Concen- . POV - FFA Déys tration '(néq/kg)

(% by (% by vol une) wei ght) I medi ately after Refinenment

- ' - 0 - 0.02 Waen unl oadi ng from Tank at Refinery

5 ) 99.9 0 0. 02 When unl oadi ng from Tank at Port of

Di spatch: 4 99.9 - 17 0 0.02 In Tanker

17 99.7 . 0.08 0. 02 When unl oadi ng from Tank at. Port of
Desti nati on -8 99.9 0.10 0.02 Although the quality of

-the-pal moil shovwed a t endency of being | owered during the |oading thereof’
Ent o™t he t ng r gs a result of the contact with the atnosphere, no
reduction + was found. Exanple 3 During the storage and

transportation of refined pal moil dyyag@NRgr cddidil t 0 pdig secd&ﬁ
g

- shi pnent under Exanple 1, the.nitrogggxggs @ﬁyﬁﬁ&ged'h1ﬁgﬁgﬁ§)of t
tanks at the time of filling theredT Tnito the MevBCm@yed tan s(%

for replenifhbAfaitBL9 btespace within the tank Tnte which it was
The qual i tgepinthenpal moil in each of -t he tanks used durirmg the 0.02
transportati on and nmeasurenments of the nitrogen concentration in the
at nospher ewhén hiunleadiingf firlom t anks used are tabulated in Table 3.

ered

‘Tank at Refinery . 5 - 98.9 0 0.02
When uhloading from Tank ' : :
at Port of Dispatch 4 . .99.9 0 0.02
- In Tanker 17 99.7 0.08 0.02
\vs _ _
' When unloading from Tank o . -
at Port of Destination 8 . 99.9 _ 0.10 0.02
~Although the quality of the palm oil showed a tendéncy '
of being lowered during the loading thereof into the tanker as
a result of the contact with'the'atmosphere, no reduction in
taste was found.
| Example 3
: During-the stbrage and transpoftation of refined palm
oil in a manner similaf'to the second shipment_uhdér Example
"&Jf | 1, the nitrogen gas'discharged from each of the tanks at the

time of filling thereof into the associated tank waé fecovered
for réplenishing_into the spaCé within the tank into which it
was filled. . o
The quality of the palm oil in.each'of the tanks used
during the _tfansportation ~and measurements of .the nitrogen
céncentration in the atmosphere within each of the tanks used

are tabulated in Table 3.



-18- Table 3 Storage N2 Concen- 'VPCM FFA Days trati-on

(meg/ kg) . (% by (% by vol une) - - weight) Imediately after Refinenent
- _ - 0 0. 02 When unl oading from Tank at Refinery . o
5 ~99.9 0 -0.02 When un%oading from Tank at Port of -

Di spat ch 3 ©99.9  ~ % - T0.02 In Tanker ‘ |
18 - 99.8 - . 0.08 0. 02 Waen unl oading from Tank at Port of 7
Destination 9 99.9 0.10 0.02 Table 3 has '

.indicated that even the wuse of the recovered nitrogen gas resurted in
the quality pdpbidespal moil which is simlar to the second shi pment. under {

Exanpl e 1. Exanpl e 4 Soybean oil extracted from soybeans and subsequently N

refined was- filled in a tank at a refSitogagel odat €bnstenx por PO di sFRACh
~and subsequently 1oaded directly fromDayst anktriationa snal{mesi/ke) t dnkisy

for transportation to a domestic renote tank lhdw volume)ng this

weight)

transport at ipmed hetelyr 8§&6/X enriched at nosphere was controlled and
~ mai ntai ned iReBiReMABE similar to that i Exanple™3. The quallity of %R&
~'soybean oi.l in each_ of &he tanks used during the transportation and

~ measur ement §¥ ?

Rgn (Rl
of the tankér%%%gPﬁrEegéBﬁF ted in Tabl e’4,

When unloading from Tank

‘at Port of Dispatch =~ . 3 98,8 - 0 .

In Tanker | 18 . 99.8 . 0.08

When unloading from Tank _
at Port of Destination 9 98.9. - 0.10

Table 3 has _indicated that even the use of the '

0.02

g _- S ranspor n and
1BE g&R%concentration in bgggatnnsphebe wi thin each

0.02

0.02

recovered nitrogen gés resulted in the quaiity of the palm'oil.

which.is'similar_to the second shipment under'Example 1;

Example 4.

Soybean oil extracted from soybeans and subsequently -

refined was filled in a tank at a refinery located at a port

of diépatch_and subsequently loaded directly from the tank

into a small-sized -tanker for transportation to a domestic

“remote tank base.. During this transportation, the nitrogen-

enriched atmosphere was céntrolled and maintained ih a manner

similar to that in Example 3.

The quality.df the soybean oil in each of the tanks

used during the transportation and measurements of the nitro-

gen concentration ih the atmosphere within each of the tanks.

used are tabulated in Table 4.

.
L

“



-19- Tabl e 4 Storage N2 Concen- POV "FFA Days tration

(rreq/ kg) - (% by (% by vol une) wei ght) tmediately after Refinenent
. 0 0. 02 When unl oadi ng from Tank at Reflnery

10 ) 99.9_ o . 0.02 In Tanker- - 3

99.9 2 0o - 0. 02 When unl oadi ¢ fr om Tank at the Base :
15 ©99.9 0 0. 02 Although the present invention has been
~described in connection wth the preferred enbodinment thereof and
the,illustrative exanples, it is to be noted that various changes and

riodi 't catloﬁébé@eﬂapparent to those skilled in the art. Such changes and

modi fications are to be understood as included within the scope of the
present invention as defined by theﬁﬁ@rﬁfed Ne| faonpcenm| esFQVhey d&Fa t

therefrom = -20- CLAIMS: 1. A AYE of i ng HEEUEE)edilbly oi | s
and fats fr %terlqrat%&%rdurlng storage a( vo sportati-on FRtgHYf,
whi ch conpr j %% Hgat o : :
ement - - 0 0.02
When unloading'from _ _ _ .
Tank at Refinery o 10 - 99.9 0 0.02
In Tanker | 3 99.9 0 0.02

When unloading from : ' _
Tank at the Base 15 - 99.9 .0 0.02
Although the present'invention has been described in
connection with thel preferred _émbodimént théreof and the
" illustrative éxamples. it is to be noted that various changes
and modifications are apparent to those skilled in the . art.
Such changes and modificafions are to .be understood as
inéluded within the scope of the-present-inventidn as defined

by the appended claims, unless they depart therefrom.



_'reflned edlble 0il's and fats under an atnosphere Ffﬁh—%ﬂ—ﬂ%ﬁ#@gen—gas

[during the storage and transportation, said at nosphere contai ning nitrogen.
‘in a concentration of not |ower than 99.5% by vol urﬁillw(mnu r”l uﬂllnst hod
as claimed in daim1l, wherein the atnosphere rich

formed by filling the nitrogen gas into the20etined ‘edi‘bl & of I s* arfd fats
when said refined edible oils and fats are filled into a tank used for' the
" .storage or transportation. 15 = 3. A method as clainmed in Claim2,.

wherein the atGIAANS® rich in nitrogen gas is formed by filling the B
nitrogen gas into a piping through which the refined edible oils and fatsx&*
~are supplied to the tank A net hod, as cl aj ne aim 3,

20  wherein tﬁeflIIArﬁﬁ%ﬁ°@r@ﬁrPF?%@%Elﬁﬁsr?glﬁﬁﬂrF@thﬁt°FE5WFP e bottom’

~of the tank. 5.fats Ar¥h f‘@é't@ﬁl@i‘atﬁﬁd duriny sterafechaéins 2 to 4, further

h f d h d
on Ehange i pr s et i5h et O el JRRU bR igel, §%15§9§ﬁ;§3§ef’ﬁ”-e”ce_

tenperature dumn@pnéﬂeed:bhgeODISthedré&tﬁe@héerbﬁe atmespherearichn the

tank, said adj ugf &%é 9?55':”&ﬁfﬂn@%h@kfzbfagé%ﬁat £eaABpBRtataon,
establlsh or nalntaln at nosphere;of nity

a n
99.5%.by 30 \EAigeatmesphepe %Bana%nmamg‘ag?ﬁ H’a?rr?gncﬁﬁg?@tﬁ"?he
nitrogen gas i soblmyw iswertticah ao. 5% doytwelmmet omt hereof to keep a -

oSS BFSTUE "o el i adinen STERRY 27, GhBLERA Lheany one o

,clalns 2t erern ni romithe tank when the
atmosphere rich in nltrogen gas 1s formed by f1111ng :

- the nitrogen gas into the refined edible oils and fats

when said reflned edible oils and fats are filled 1nto _a 'S“’

a tank used for the storage or transportation.

15 3. A method as ‘claimed in Claim 2, wherein the
atmosphere rlch in nitrogen gas 1s formed by filling
the nitrogen gas into a plplng through which the
refined edible 0115 and fats are supplled to the tank
4. ‘A method as claimed in Claim 2 or Claim 3,

- 20 wherein the fllllng of the nltrogen gas is carried out
from the bottom of the ‘tank.
5. A method as clalmed in any one of clalms 2 to 4,
further comprising the step of adjusting the pressure
insidé'thé tank in dependence on change in pressure

25 inside the tank resulting from a change in temperature
during the storage of the refined edible oils and fats
in the tank, said adjustment being carried out by _

- £illing nitrogen gas to establish or maintain the
 atmosphere of nitrogen gas of not lower than 99.5% by

30 volume. _ _ |
6. A method as claimed in Claim 5, wherein the
nitrogen gas is blown into the tank from the bottom
thereof to keep a positive pressure inside the tank.

_ 7. A method as claimed in any one of claims 2 to 6,

35 wherein nitrogen gas discharged from the tank when the

| refined edible oils and fats are filled into said tank

R



refined edible oils and fats are filled into said tank ‘is used for
filling into a space within an additional tank from which The Tefrmed———

edible vils and fats are supplied. 8. A et hod of pre ' | ned
edible oils and 5 fats fromdeteriorating during stor aéﬁﬂw@m"mmmum
transportatibn thereof substantially as Qeaiigbefore des ¢ .

as prior art. 9. Edi bl e oil or fat which~has been subjected to the

‘met hod of any one of claims 1 to 8 during 10 transportation or storage

th?IQOf- 15 20135u§Qd3§orgfilling into a space within an additional

§ '#“' tank from which the refined edible oils and fats are
supplied. ' ' _ . _
8. A method of preventing refined edible oils and

5  fats from deteriorating during storage and
transportation thereof substantially as hereinbefore
described other than as prior art. | |
9, Edible o0il or fat which has been snbjected to the

. method of any one of claims 1 to 8 during
- 10 tfansportation or storage thereof.
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