METHOD FOR AG NG ALCOHOLIC LIQUIDS FIELD OF THE
I NVENTI ON The present invention relates to an

apparatus and a method for aging al coholic Iiquids,
and nore particularly to an apparatus and a nethod for
aging alcoholic liquids using the supercritical
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di scaEEJUS 0,966,250, and accelerates the aging of alcoholic liquids in the

means of increasing the rate of oxygen infusion by approximately 50%.
However, the acceleration in the aging of alcoholic liquids is limited (from
multifold to more than tenfold), or the alcoholic liquids may become acidified.

(2) Via accelerating the esterification process by heating, as had been disclosed in
the patents US 6,869,630 and US 6,703,060, which increased the temperature
to approximately 200°C, so as to accelerate the esterification process by 30-40
times. v

(3) Accelerating the esterification process by using oak barrels of various sizes
and shapes that have continuous internal air passages, as had been disclosed in

the patents US 3,942,423, US 5,537,913, and US 6,378,419.



the patents US 3,942,423, US 5,537,913, and US
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SUMMARY OF THE INVENTION _

The present invention utilizes the technique of esterification under supercritical
conditions,? which significantly accelerates aging of alcoholic liquids, and this
means 36-48 months of esterification process could be achieved within minutes by
using the method of the present invention, which would require at least 30-40 days
to complete by using the method of US 6,869,630 (please refer to the 56th to the
67th lines of the first column in the patent).

The present invention provides a method for allowing esterification process fo

run its course under supercritical conditions, which not only enhances the taste of
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using the nmethod of the present invention, which would
require at |least 30-40 days to conplete by using the
nmet hod of US 6,869,630 (please refer to the 56th to
the 67th lines of the first colum in the patent).
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Pr es®Mirther objective of the invention is to provide a method for accelerating
aging of alcoholic liquids by using esteﬁﬁcatién catalysts under supercritical
conditions.

An apparatus for supercritical aging constructed accordiﬁg to the present
invention comprise:

a supercritical trough including a trough body, a material supply device, and a
supercritical fluid supply device; wherein said material supply device supplies a
material to said trough body, and said supercritical fluid supply device supplies a
supercritical fluid to said trough body, while said trough body holds the material
and the supercritical fluid that have been supplied thereto, and allows the material
and the supercritical fluid to form an evenly—d,istributed solution'; and

a catalyst trough including a trough body and a product drain device; wherein
said trough body holds a catalyst therein, and s_aid product drain device is for

draining a product away from said trough body of said catalyst through; said
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I nvention conprise: a supercritical trough including a

trough body, a material supply device, and a

supercritical fluid supply device; wherein said
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produced by CANNON Instrument Company, an American company having a

company website of www.cannoninstrument.com), which effectively speeds up

reaction rates and allows a supercritical trough required for reactions to be smaller
in size relatively.

Said supercritical trough is not limitéd in size in any ways, and a larger
supercritical trough allows for greater productivity, whereas a smaller supercritical
trough allows for less productivity. The flow rate of supercritical carbon dioxide to
the supercritical trough is decided by the size of the supercritical trough.

Moreover, pressure in the supercritical trough is an essential factor in allowing
carbon dioxide to remain as a supercritical fluid, and the intensity of pressure varies

for different types of aging reactions. Using the aging of alcoholic liquids as an
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Sai d supercritical fluid is preferably supercritical
carbon dioxide. Said supercritical trough is
preferably filled with packing, and said packing may
be any packing that increases the nunber of
theoretical plates, such as distillation packing, one
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the more t,he catalyst is used, the more efficient the aging reaction is, whereas the
less the catalysts is used, the less efficient the aging reaction is.

The usage of said apparatus for supercritical aging is determined by the types
of aging reaction. In the case of aging of alcoholic liquids, the reaction conditions
are described in the following method for aging alcoholic liquids.

The aforesaid apparatus for supercritical aging can be used to accelerate aging
of alcoholic liquids, but anyone skilled in the manufacturing of foods and drugs
could also use apparatuses identical or similar thereof to carry out aging of any
foods or drugs; the aging of edible vinegar is one of the examples.

A method for aging alcoholic liquids has also been included in this disclosure,

in which an esterification catalyst is utilized to esterify the alcoholic liquids,
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control | able heating coils, or hot-water circul ation
devi ces, for instance. Said supercritical trough is
not limted in size in any ways, and a | arger
supercritical trough allows for greater productivity,
whereas a smaller supercritical trough allows for
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preferably 40-90°C, and is most preferably 45-65°C.

Said esterification process may be. a batch type reaction or a continuous type
reaction, and is preferably a continuous type reaction. In a continuous type reaction,
the flow rate of alcoholic liquids to the supercritical trough is not limited in any
ways; the greater the flow rate, the less effective the aging process is, while the less
the flow rate, the more effective the aging process is.

The pressure in said catalyst trough is preferably maintained at 1000-5000 psi;
more preferably at 2000-4000 psi, and most preferably at 2500-3000 psi. It is

generally more preferable to have the pressure in the catalyst trough identical to or

slightly smaller than the pressure in the supercritical trough.



supercritical carbon dioxide brings alcoholic liquids
into said catal yst trough to wundergo esterification.
Sai d supercritical trough is preferably filled with
packi ng, and said packing may be any packing that
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Fig. le is a GC/MS spectrum for the Kinman Sorghum Wine produced in
Example 1. ‘ 4

Fig. 2a is a GC/MS spectrum for the commercial Wuliangye Wine.

Figs. 2b and 2¢ are GC/MS spectra for the Wuliangye Wine produced in
Examples 2 and 3, respectively. |

Figs. 3a, 3b, 3c, 3d, and 3e are GC/MS spectra for the Suntory Whisky
produced in Examples 4, 5, 6, 7, and 8, respectively.

Fig. 4 is a schematic block diagram that shoWs an apparatus for supercritical

aging according to the present invention.



ways; the nore the catalyst is used, the nore

.efficient the aging reaction is, whereas the less the
catalyst is used, the less efficient the aging

reaction is. The tenperature in said catal yst trough

is preferably 30-100C, nore preferably 40-90C, and
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using smaller flow rate of alcoholic liquids and
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Cﬁwgfe%@@q;rﬁmufn@ﬁt the Kinman Sor ghum Wne from
Control Exanple 3. Fig. Ic is a GO M spectrum for
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gtgggqu&ﬁgs 09 g&p}g‘% gltg)gﬁ({r{t}ocrﬁbﬂwﬁ%%ﬁéllytde%%e ZOﬁganH e supercritical
trough 300, and yet another connector (indicated as a line linking between
components in the diagram) is provided to connect the supercritical trough 300 and
the catalyst trough 400, while still another connector (indicated as a line linking
between components in the diagram) is provided to connect the catalyst trough 400
and the product trough 500.

Fig. 5 is a schematic view that shows an apparatus for supercritical aging
constructed according to the preferred embodiment of the present invention. The
material supply device 100 in Fig. 4 comprises a pump 110 in Fig. 5, which serves
as a device for introducing a material into the supercritical trough 300 via a pipeline
613. On the other hand, the supercritical fluid supply device 200 in Fig. 4
comprises a pump 210 in Fig. 5, which serves as a device for introducing a
supercritical fluid into the supercritical trough 300 via a pipeline 623. In addition, a
pipeline 634 is also connected between the supercritical trough 300 and the catalyst
trough 400, so as to allow the supercritical fluid to bring the material from the

supercritical trough 300 into the catalyst trough 400 to undergo esterification. The
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7 Fig. 5is a schematic view that shows an apparatus
for supercritical aging according to a preferred
enbodi ment of the present invention. DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS The appar atus and
met hod of the present invention can be best understood

taatalyésgftﬁﬁflgh M@otalsd R kiR Wiptdineraalefor @ehiinp adbroBidtout of the
and anpl'es (with Control ~ Exanpl es) of the .
i qatedytitorugh A0Pristoethe prodach rdiighe AO0 (shiogn ia Kig. 4); the supercritical

S Fohled a0t Ephbor Brghe BeGHEIST THEMTY isp dacludes
AERE MR oS o LG DA AR BomBURA nflibcr TR PR 23 is further
soppéoted ewitle ear? Qehitting  pipediner 630 clol ¢mivtigd B3@Art ar all of the
catal yst trough 400, and a_praoduct trou

h 500.
NBperstipal 160 AheRcRacassap TP GUPRMeas 1, Prheoi0h fRfnd 640 are

%gstrﬁ)\rll\ggc{bic?e@n%tﬂe%l%% '@in‘ﬂﬁ%}e&i g'g@l?eg@idfg%n g‘@nLgVécﬂggithn component

e mat eri al “supp

SBfesd)i for GahtrblldggNowd Gf fladst Perthegiohg Ctherpipeline 634 is also
(indicated as a line linking between conmponents_in the

orengdetyvithi pregsuesy gatags (indicgirdeiat the Wéagsyp drug mot Bivgh component

fl uid I evice 200 and the superckitigal

iR B e e SR, PR B IRIL Y B8 suphEAHEA trough
BODKddAOtHREEMEOR tr6@SPA0ENTHe | sipérafitifalagb@h 308 and the catalyst
provided to connect the supercritical trough 300 and, )
tiougl 408 lalsstinelnde g iemp@atuph cprdrdd tdevice aigapaséivelydppleiadinated in

OB 30 o 5oL BB E oGO RPLEn' R0 an
chaaahrd®h 4000d the product trough 500. Fig. 5is a
schemati c view that shows an apparatus for

supercritical aging constructed according to the
%e{ge{]ged Re}rrb?;}i_ment of the present invention. The

PPt S RIGHI Y device 100 in Fig. 4 conprises a punp
110 Regp&'tigely?xiw\hhp Bf $8P VR fima#S Sorgh@¥i SBink Qold commercially in

i ntroducing a material into the supercritical trough :
Toivani wasnpirpe intnedifferedt 1090 nHevipetwitlesannd thapeadded 3 g, 5 g,

supercritical fluid supply deyice 200 in Fig.
S D et isying b R Pty B S S g g months, and
ferd then bpéncdTbF Retied. The@nzyme was Novozym 435.

Wine samples that had been subjected to esterification were compared to those

that had not in regard to taste, color, and aroma thereof. It was found that there

were no significant differences between the two.

'Example 1

The apparatus shown in Fig. 5 was used in this example, in which portions of
the 58° Kinman Sorghum Wine sold commercially in Taiwan were aged. The
supercritical trough had a volume of 37 liters and was filled with 18 kg of
Pro-Pak®; 1 kg of a catalyst was used in the catalyst trough, and the catalyst used

was Novozym 435. As for the reaction conditions, supercritical carbon dioxide in



supercritical fluid into the supercritical trough 300
via a pipeline 623. In addition, a pipeline 634 is
al so connected between the supercritical trough 300
and the catal yst trough 400, so as to allow the
supercritical fluid to bring the material fromthe

rical : ‘
B Eieb 52 b AU 20 B ad B G AR ot AT i foreum
alVaie wassanosMerhrpi pel i ne 640 for draining a product

out of the catalyst trough 400 into the q;r)lroduct, .
t r ougrbssQeentivh spmpanisensy wery ; mefe kaipeer rthei eggrified wine, the

h j i.lled wth ' .
APt 56K men e R et Ripmal Sokdlfor, Wing gpat hed
BRRA seir¥€ TorrdVY yEREPAHIEME KiHFRARSordiifn PWRR! thieh&lPechSstored for

further connected with an enmitting pipeline 630 for
€l yaarngpld ipdniwaorinatgardfo taste, celopeandraroing dheredfuifhe results are

en _nec ary. The. pipelines 613, 623, 630, 634_ and
ehevara TaNe 8 histh wbiAiae hes winpeemiTtpdtker i ExfEple | are
& 31 t3P tha@ HEMDOCAIPANE The 5 -g/@'QPK%)m&?VS hum Wine with
co trl?)ﬁt?n%ge fFovvs o? flulds. Fuertﬂ r nmor e, theo|ro% Bgll [ r%rée e
G8dard o Hesrrastproolordad] avotrta. pr essur e gauges (i ndi cat ed
in the diagram but not given conponent nunbers) for
di spl aying and controlling pressure levels at the

r ¢r i skl c ty s :

THBRRLFLEbirpRlidl b e, SRR b BLRokR KR fhin Wine
400 wahs pradacedideEanipdeper at ure control devi ce,

r asnectively (not indicated in the. . diagram - co.-.as to
especti-\ely—-hot—halcatea—+4 Ae—al-agi—al SO—aS—+0

1t gr-am;
control tenperature at th&S&iper cf$®iBal t r oughtosto

t ] Lrough Co - Fesp -3
?ggsbp é{cl 'Pﬁn\? g ﬁg@%ﬂr V\}‘rlr{l éJof 5%“) ﬁ? nma\:lWt Qor Sgﬁ%% n:Pus%lgﬁlg
comercially in  Tai wan was pour gcandridoborthsk f er ent 1000
wine bottles, and then added 0 d-10_g of

5.0 a
L 20-geat framantSorghaen Wise t | Sightlye Hotlightly wer e |sHizhdy
for 6 nonths, and were opene r testi e
WD bl Tngdl

enzynme was Novozym 435. |\ sang iat _hag
Sshyesticanaf Sosdtri Wisét|iMildiwer e qqgn@y g6lde® [tVMN8® pungent
t hat had not in regard tjo taste, [color, and grona ,
thereof. It was found t Hashatpher e | were no si gni fi cant

an—+ Iha it 2
‘ Wine proguceain Exam%i'e 1" |'Smooth Golden Aromatic

In the next step, GC/MS (Gas Chromatograph/Mass Spectroscopy) analyses
were carried out for the commercial 58° Kinman Sorghum Wine, wine produced ih
Control Example 3, 20-year and 50-year Kinman Sorghum Wines, and wine
produced in Example 1; with the flowing rate of the GC/MS analyzer set at 1
ml/min, initial temperature of 40°C, temperature rising rate of 5°C/min, and the
temperature was fixed once 260°C was reached. The resultant spectra are shown in
Figs. la, 1b, 1c, 1d, and le; wherein the peaks shown at the left hand side in the
circles indicate the presence of ethyl hexadecanoate, which has an abundance of
approximately 700K (equivalent to 700000), 100K, 900K, 1050K, and greater than
5500K, respectively in Figs. la to le, whereas the peaks shown at the right hand
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Exanple 1 The apparatus shown in Fig. 5 was used in

this exanple, in which portions of the 58 Ki nman

Sor ghum Wne sold commercially in Taiwan were aged.

The supercritical trough had a volune of 37 liters

and was filled with 18 kg of Pro-Pak(r); 1 kg of a

Cszi1 é'i*nyﬂ\’t% c\ﬁ%fe WFehe Etfﬁgtr%n&i@éfggﬂégrse%&lé qmtonﬁte which has
was

yst Used vozym the reacti on

cz@mbtmdm ofsppesdmatel € 400K a5 010NS WKPIOBE , iand 4300Kerespectively
troughs was maintai ned at 2500 psi and 50C, and_a fl ow

riat Bigsf leHe Bor gThmeswtﬁ e\n«hﬁeteé dhatyestepfiggtion, under supercritical
Sub uen

JPAFRAF Oh S e ROR il ECe T ARLRRRARAT i ingyyenich
Wiales thdWwidd hsRirsaa@hum W ne that had been stored

for 20 years, and the Ki nman Sor ghum W ne that had

been stored for 50 years sold in Taiwan in regard to

tEﬁ( efgor and aronma thereof The results are shown

[ whi ch indicates that w ne sanpl es produced

I n 5)% anusafEIﬁ)WtISingFl%gf 5 GRIdts¥d e ti®bxdhaie, fnh\@htch portions of
20-year d the 50-year Kinman Sorghum Wne wi

it Budiangyd¢ Réhe prabiced irc Chora, weredagad orbe sﬂ'mmldhi trough had a
Coppar i of taste, Ior d a n Ki.nman

§8[{Emﬂf 00 ieers and s i eﬁr%‘&]&g ?ﬁlgren?%%ﬁf g phacatalyst was
%9&9 in ﬁﬂﬁﬁgﬁtntg r#ﬂ ﬁi&%%ﬂd‘ €va§|'}@6\9)z?lm 435. As for the

ransparent P I ess 20-year nman
Beactjbo wokditiens| sugétt:httcaﬁl oaghtrt ghoSideghtthy tromighs pragahaletained at

ent ear, Ki nman m W ne |y
P amiﬁgt Haishar lnl?é‘géfP e St Feti g ypreand 1 >
PiR.5B1 g\r3o L GivkR, the next step, GO M5 (Gas
r omat o%rﬁg eﬁ?%ﬁ @%ctlr o copy) anal yses ‘
Table 2 shows the comparisons of taste, color, and aroma between wine
samples that had undergone esterification and that had not. It was discovered that
the taste, color, and aroma of the wine produced in Examples 2 and 3 were clearly

better than that of the unesterified wine.

Table 2: Comparison of taste, color, and aroma between Wuliangye Wine and the

wine produced in Examples 2 and 3.

Taste Color Aroma
Commercial Wuliangye Wine Sharp Transparent and | Pungent
colorless
Wine produced in Example 2 Smooth Golden | Aromatic
Wine produced in Example 3 Smooth Golden Aromatic

Subsequently, GC/MS analyses were also carried out for the unesterified wine
and the wine produced in Examples 2 and 3; with the flow rate of the GC/MS
énalyzer set at 1 ml/min, initial temperature of 40°C, temperature rising rate of

5°C/min, and the temperature was fixed once 260°C was reached. The resultant
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were carried out for the comercial 58 Ki nman Sor ghum
Wne, wine produced in Control Exanple 3, 20-year and
50-year Ki nman Sorghum W nes, and wi ne produced in
Exanple 1; with the flowing rate of the GO M5 anal yzer
set at 1 m/mn, initial tenperature of 40C,

e eratur risSi.n at e ,of ,5C/ adthe

{SHBES vt Eordd th B0 aRe2Bentd vis MBxiRghe sppadance of ethyl
rl?éddh@&%at% REGh xRS NOOR, 300K Fhaid 5501, re%ﬁbcu%ly, Mlereas the
and le; wherein the peaks shown at the left hand sid

i a"bmlﬂmceoofrecthsdshndhchte: &t @pprédranptedy §0Ke 200K earvd/ #00K, respectlvely
h has, an_ abundance of

adec anoat e,
’B%f eé!l%ﬁ@@»&ﬁ%té‘atﬁﬂﬁaﬁfé?ﬁ uRdgr pppRsefahical f@l@ﬂ{tlo@ij@ﬁes ester
1&%%&3%{591 H5RBNSH @]HQH n R Ycel BRACGIHOVEN Yl o

the right
10 side in the C|rcles of the spectra indicate the
presence of ethyl l|inoleate, which has an abundance

dtxagpeoki®nat el y 400K, 50K, 500K, 500K, and 4500K,
t
! hod POUPEEDY sorhfhelonmdty ofnlsky kR pLPhte b dBBicERbArough

tshewRlig FaNts fonvdBieoaBadtidas, amsesinahé ipet@itivantroadt el a volume
i nthe wi ne, which nmakes the wi ne nore aromatic.

Effpliters andzwanlled p\athai kg of Rsokak®; 209 2 of caialysis sere msed in

t fae L h
37 GeEA P g e B s e lS ob RO i Bection
Rdditiony, Cﬂuﬁ@i@rlﬁﬁalj&rﬁdd &bgident e frohighs Wes Maiﬂialﬁedl( gt 2500 psi
Pro- Pak(r) g of a catalyst was used in the

@at $0Y6t and ﬂqmrateanﬂ thenSungeryaWpisky is dixampdesMovo £y nand 8 were

St dhbe e FR PR RRC S e ol red ot 2500

psi TBE SHowihe chinPurischl Tasé, dole, M ér@ﬁﬂ)b%t\WdﬁGNM@rs@mples
set at 3 L/hr and 1.5 . L/hr for Exanples and 3,

ithend [b@d undeszgne qigrificatios hodihat had @@hﬁbwa%fsmd dlhat ths tagte, color,

l,o
G S anRaT o BTy PRl eplEs A e Bifter than that of

tesaRYRFEEdWAE. the taste, color, and aronma of the
wi ne produced in Exanples 2 and 3 were clearly Dbetter

than that of the unesterified w ne.
Table 3: Comparison of taste, color, and aroma between Suntory Whisky and wine

produced in Examples 4-8.

_ Taste Color Aroma

Suntory Whisky Sharp Brownish yellow | Pungent and dense
Wine produced in Example 4 | Smooth | Light brown Light fruity aroma
Wine produced in Example 5 | Smooth | Light brown Light fruity aroma
Wine produced in Example 6 | Smooth | Light brown Light fruity aroma .
Wine produced in Example 7 | Smooth | Light brown Light fruity aroma
Wine produced in Example 8 | Smooth | Light brown Light fruity aroma
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Tabl e. 2: Conparison of taste, color, and aronma
bet ween Wil i angye Wne and the w ne produced in
Exanples 2 and 3. Taste Col or Aroma Conmerci al
Wil i angye W ne Sharp Transparent and Pungent

col orl ess Wne produced in Exanple 2 Snooth Gol den
Arormtlc W ne produced in Ex % 3 Snoot h

RERiE GEBOAGTET J1ereRS A 9 e e Qrapuga n xamples
R

tdfelm b eaé]takey zisingsate @ft 59C/min,narmd, thlertempaﬂature was ﬁxed once
rrgerature of 40C, tenperature rjsing rate_of
RE rvasarerherl e heraseiiant spectineare showe bRigs: %536 Jadd, and 3e.

hed h | t
950y 152 ) o P EEEE AROTIE < o
Q@MQ&E@EQ%@M@S ARETP %I Fafhethy] 1%&no§@®é§k Brldiv55ﬁ&1 enlarged
respectively; whereas the abundance of ethy

laind alispdtyedias theppemtex iofwae spesrm. Zbo kesulis mdzx@@«that esterification

]
0By TopeteSiitat oS St ety PRt R ahiribmuiop of fgurites in
% oﬁbfscg'ﬁ@?s i theBhdr t&lté:m&lglemm‘éﬂ bfithé Wlcohsmkes

nore aronmatic. Exanples 4-8 Portions of
corrmsr ci al Suntory Wi sky were put into the
sup rltﬁf trough shown in Fig. 5 to undergo
wherein the supercritical trough had a
voI qgﬁ A Scﬁ*ghﬁrht\ﬁ/frﬁe and 1ﬂ‘@§1\{1éd Lad subjehted th Q:sﬁéflﬁcatlon under
Pro Elfr 00 g of catalysts were used in
sapartnistal tqondgimns dydusing thaequipstest dswdibaddn mmlmZ (please

for th reactio ondi tj.0 supercriti,cal
Eetpbisn O ferdbe Amena S cate e b RS sandbing tisted in
@ble éfia'aﬂd %asf'én GOIH‘ Q gra%r% o?fihd &%erfﬁéat \an)és Wl:‘ré5 KUmbﬁked and

4, B, were set at 2.

hhdswn1rQTz(bl¢Ahr 1. 5 L/hr and 1.0 L/ hr. Tabl e 3 shows
the conparison of taste, color, and aroma between w ne
sanpl es that had undergone esterification and that
had not. It was found that the taste, color,
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and aroma of the w ne produced in Exanples 4-8 were
clearly better than that of

Tabl e 3. Conparison of taste,
Suntory Whi sky and w ne

the unesterified w ne.
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The present invention has been described with a preferred embodiment thereof

and it is understood that many changes and modifications to the described

embodiment can be carried out without departing from the scope and the spirit of

the invention that is intended to be limited only by the appended claims.
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13 Table 4: The reaction conditions and results of
Exanpl es 9-24. Ex. Pressure Tenp. Catalyst Flow Taste
Color Aroma (psi) (O anount rate (g) (L/hr) 9 2000
655 200 1.5 Snmooth Gol den Aromatic 10 2500 65 -200
1.5 Snpoth Golden Aromatic 11 3000 655 200 1.5 Snooth

Gol den Aromatic 12 3500 68, %%Rgg, 5 Snoot h ol den
Aromatic 13 4000 65 - -- Yoot Smoot h Gol den

ongt 2 L gh@I g h id
2 R bEnod o G RIS T e 0 onoc i i

Ar onasterified 16 1300056800 0f 60 eRckif1Sitinmt @tﬂysjh@hagaqtdlzed in that said
Aromati.c 258rmoth | den Aromati

18 FoeRholo ]1@15? p sst%%@fio i Epemticel &%@c&%@% 50,85 dp reduce
-20 20 2800 45 100 1.0
Srmgrﬁ %@I%gg (%ragg{éd@?: aﬁg’ﬁ%ggm% 150 1.5 Smoot h

CGol den Aromatic 22 2800 45 200 2.0 Sm)oth Li ght gold

Aromatic 23 2800 45 250 2.5 Snooth Li.g old . .
R ok wethg czfsglelmsl w@eremosagwamcsm: P isivide is firtly

gol esent

O ) 1 RS AP 0
t hatanaaoy1 @h@n&ﬁﬁtf@ﬂ @aﬂ@ﬁpéﬂcﬁﬁbalwﬁsbdrmmhﬁe desiss Isbﬁl(.hlcohohc
enbodi nent can be carried out wthout departing from -

t he liggishiatan eatalyst s@ighi qontsining reidiestgaificatinn ¢atalyst s
intended to be Iimted only by the appended clains. 14

3. The method of claim 2, wherein pressure in said catalyst trough and said
supercritical trough are identical, and temperature in said catalyst trough and

said supercritical trough are also identical.

4. The method of claim 2, wherein said supercritical trough is filled with
distillation packing, and said esterification catalyst in said catalyst trough is

lipase.

5. The method of claim 4, wherein said pressure is 2000-4000psi, preferably
2500-3000psi.

6. The method of claim 4, wherein said temperature is 40-90°C, preferably
45-65°C.

7. The method of claim 2, which is carried out in a continuous type process.

8. An apparatus for supercritical aging, comprising:
a supercritical trough including a trough body, a material supply device,
and a supercritical fluid supply device; wherein said material supply device

supplies a material to said trough body, and said supercritical fluid supply
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CLAIM5 1. A nethod for aging an alcoholic liquid, in
whi ch the alcoholic liquid is esterified is the
presence of an esterification catalyst, characterized
in that said alcoholic liquidis esterified in
supercritical carbon di oxi de, so as to reduce tine

requjred for_ .a t he. al.cqholic l.iquid. The .

of  dexich Pplipaae e&%ﬁt‘&alsﬂB‘glr i P*Elfiq%?ugé‘aﬁ%% h@?‘%ﬁ?ﬁg trough

iS fidast Fﬂ%@é} StéPBikAl fihidctdat hhvéd Geé supplied
. g&% H%??%?%g ougnﬁg?gkg O 5000 psi gnd 30- ioogypp

and thérer, s@idd atluper tirei tiaverial carddhe diupgicgisicalafiuidgo form an

said al coholjc Ii quid into a catal yst trough
conﬁ&?ﬁWﬂ§“§HP@déghﬁwpf@E%t|on catal yst. 3. The nethod

of claim, gta{y‘ég?rroﬁéﬁ,l%lﬁ&?l# %ogggzs@ggamy@hdwmm device;

and sald rcr nti cal

t enpEieaéiHr &uid Mravghdbadbt ﬁbMSta tcaaligh therdin, saidsaid product drain
supercritical trough are also identical. 4

of clestiomis fornaining asprodue ¥y ciom el topgh &HQY éﬁa& catalyst

est dhiophetid FE LR S5 aBRerp AU R s conpected so a5

l'i p3§&1low- safﬁ%eﬁ@%‘i@ﬁhb@fed%ﬁiﬂﬁn‘ko cohrrigtocongict with said catalyst
pressure is 2000-4000psi, preferably 2500-3000psi. 6.

The andtundergofcatlydicrreactionhier ei n sai d tenperature is
40-90C, preferably 45-65C. 7. The nethod of claim 2,
which is carried out in a continuous type process. 8.

4N gppay @a‘r‘zﬁui QO SHRETELWhireml saifi afperivpl ifltidds s@percritical
supercritical trough including a trough body, a

mat enibeh dopde.y device, and a supercritical fluid
supply device; wherein said material supply device
supplies a material to said trough body, and said

$oPater E)!n%ﬁis drlctiifh & WRRkdin sdid sip¥iceiicsUmpd sespl@ device further

supercr ical fluid to said trough body, while said
t r oegmprisexdy mntmi vahee rfat eohaplliagdprenire pdr 8wt Faig) of said

fl u'sgpérlgr?ttlcal??luld been suppl i ed

11. The apparatﬁs of claim 8, wherein said supercritical trough is further filled

with distillation packing therein.

12. The apparatus of claim 8, wherein pressure in said supercritical trough is

maintained at 1000-5000 psi, preferably '2000-4000 psi, more preferably
2500-3000 psi.

13. The apparatus of claim 8, wherein temperature in said supercritical trough is

30-100°C, preferably 40-90°C, more preferalby 45-65°C.

14. The apparatus of claim 8 further comprising a temperature control device for

controlling temperature in said supercritical trough.
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thereto, and allows the material and the supercritica
fluid to forman evenly-distributed saolution; and a
catal yst trough including a trough body and a product
drai n device; wherein said trough body holds a

catal yst therein, and said product drain device is
for draining a product away from said trough body of

saj 4l ’cust Bf QUGH: 8S HIECIE 3 akyB o tdc@él@fat@ragugabﬂ alcoholic
supercrlt trough are connected so as to al

sai d hmﬁdky dlstrlbuted solution to conme into contact
wWith said catal yst and undergo catal ytic reactions.

9. The apparatus of claim8, wherein said
supercritical fluid is supercritical carbon dioxide.
10. The apparatus of claim8, wherein said
supercritical fluid supply device further conprises a
control valve for controlling pressure and flow rate
of said supercritical fluid. 11. The apparatus of
claim8, wherein said supercritical trough is further
filled with distillation packing therein. 12. The
apparatus of claim8, wherein pressure in said
supercritical trough is naintained at 1000-5000 psi,
preferably 2000-4000 psi, nore preferably 2500-3000
psi. 13. The apparatus of claim8, wherein tenperature
-in said supercritical trough is 30-100C, preferably
40-90C, nore preferal by 45-65C. 14. The apparatus of
claim8 further conprising a tenperature contro

device for controlling tenperature in said
supercritical trough. 16 15. The apparatus of claim8,
which is used to accel erate aging of al coholic
l'iquids. 17
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