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Hl 10-2348258 &

Patent Number

suus l 10-2021-0070549 =
Appication Number

By 20214 06% 012

Fing Oate

2022'4 018 042

S8y
Registration Date
Y| A T of the nvention

Malolnl & olget nlMUX NUFA|

ST} patentee

SR 7|X
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flol Y2 TR, of mat SR SEEASS SYSLCL
This is to certify that, in accordance with the Patent Act, a patent for the
invention has been registered at the Korean Intellectual Property Office.
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WAXPAPER

Paraffin puts the ‘wax’
inyourwax paper,

CRAYONS

VIRGIN LIGHT
NAPHTHA

Paraffin waxis combined
‘with color pigments to
make crayons.

Paraffin is the most
commonly used candle
making wax.

VIRGIN HEAVY
NAPHTHA

THERMOPLASTICS THERMOSETS

FPOXY . WULCANIZED,INFLATABLE
R R RAFTS

BASEOIL

LUBRICATING
0ILS

Mineral oils are the most
commonly used lubricating il
and all mineral oils are derived
from crude.

Base oils are widely used
for lubrication in US
manufacturing plants.

Petroleum jelly was used as a
salve by workers on oil rigs, and
was patented in 1872 by Richard
Cheesebrough as ‘Vaseline', Itis

now the base for many cosmetics.

LIPBALM

MOISTURIZER

566666

Propane and butane are
two ofthe gases in LPG,
which powers your grill,

Propene s combined with
other chemicals to make
anesthetics like Bactine.

TUPPERWARE

>1,050°F

RESIDUE
/\

Asphaltis a natural crude oil byproduct, produced at the
lower levels (higher temperatures) of the distillation
chamber, It's used for road construction and roofing.

HAIR DYE

Propene s also used to
make polypropylene, a
plastic used for Tupperware,

PHENOL

GASOLINE

It's then mixed additives
like fuel injector cleaner and
ethanol before going in
your gas tank.

CGAMPING FUEL

Kerosene is often used as a
fuel for camping stoves.

JETFUI

a
Because friction from the surrounding
air can create heat i aircrafts, most
jetfuel is kerosene-based, rather than
gasoline-based.

HOME HEATING

Home heating ailis basically the
same as diesel, but it is taxed at a
lower rate. Heating oilis dyed red to
show it has not been taxed as highly,
and can't be used for vehicles,
In colder climates, diesel
needs low-temperature G
additives to prevent g FUELFOR SHIPS

Because this fuel is much
cheaper than other fuels,it's
widlely used as fuel for ships.

RESIDUAL
FUELOIL.

The fuel oil remaining after
higher grade fuels have been
distilled off. This fuel needs to be
headed to 220-260°F before use.

POWERPLANTS

While natural gas has made
residual oil power plants less
popular, states like Hawai'i, Alaska
and Florida still use residual oilfor
much of their power,
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(A) Water 2% wfw | 1% w/v  Solids Water
CSL | AFEX-CS Residue
N
) Sullds-Ll uid
Water Enzyme q Yeast Seed
Extraction | ° | Production SepaEon Culture
J (Screw Press)
Corn 34 * 1
Stover _J l . . . . EtOH
— AFEX 2.-*{Core Bioprocessing and Bioconversions (cBe)| .
(e) \ t
5 E 13
S
Ferment- | Sediment- | EtOH
—2+4 H Yd rolysis {Pneuma B 14-+ i | e
press) |
e
|
|
CBB ca 15 : 17
R, — — — — — — — —— — — >
Yeast
Unit
Cells
(C) Stream | Description " /Assumption®
1 Untreated Corn Stover
2 AFEX™-pretreated corn stover (AFEX™-CS);
3 AFEX™.pretreated corn stover (AFEX™.-CS); ?Total carbohydrate content was
33% of the total output AFEX™-CS by welght | reduced by 7% during the extraction
[l Washed AFEX™-CS; Moisture Cantent at process as previously reported™*
75%
5 Water extract of AFEX™-CS at 18% solids
loading
[3 Saccharolytic enzyme from Trichoderma
reesei fermentation
3 Enzymatic hydrolysate in slurry
8 Moist residual solids
9 Liguid enzymatic hydrolysate
10 Split Stream of liquid enzymatic hydrolysate; | © 18% SLE enaymatic hydrolysate is
20% of Stream 9 by volume assumed to achieve similar impact
for cell recycling process compared
to 5.4% SLE enzymatic hydralysate in
the experiments in this report
11 & 12 | Diluted AFEX™-CS Hydrolysate; "This diluted hydrolysate is used as
Sugar concentration at 30% that of Stream 9 | the sugar source for T. reesei
preculture instead of pure sugar in
the experiments in this report
13 Fresh native and recombinant 5. cerevisige | "--0.05 g/L of fresh native 5.
424A(LNH-5T) cerevisiae for glucose fermentation
*~1.0 g dry wt/L of fresh 5. cerevisiae
A24A(LNH-5T) inoculum are needed
for xylose fermentation from the
fourth recycle event onwards
14 Beer stream at 4% w/v ethanol
15 R 5. cerevisine recycle
16 Recombinant 5. cerevisine recycle after
preincubation in AFEX™-CS hydrolysate
17 Yeast purge stream ©10% of the recombinant 5.
cerevisioge 424A(LNH-5T) is purged
after each recycle event
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Launch: 1977.09.21
Speed: 61,500 km/h
14.63 billion mi; 130 AU
(2022.09.03)
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Heliosphere

Launch: 1977.09.05
Speed: 61,500 km/h
12.19 billion mi; 131 AU
(2022.09.03)
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Mars 2020 (Remote o imager)

perCa
Mastcam-Z Mastcam-Z
SHERLOC
P (WATSON)
on T

V-fP‘é%Y}?;aerran\cg‘roveriﬁh\t’he (NASA) -~ = P N 8,
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Total cameras: 23

Engineering cameras: 9
Science camera
Entry, descent and landing cameras: 7
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Bryophyte (~ 900 species in Korea/15,000 species in the world)
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