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A Research of Trends in Development of

Bio-Diesel Aviation Fuel Technology using Microalgae
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ABSTRACT

Microalgae are aquatic microorganisms capable of photosynthetic growth using water, carbon
dioxide and sunlight, and can replace petroleum for transportation. It is receiving great attention
as a potential next-generation biological resource. The microalgae biodiesel production process
is largely based on the development of highly efficient strains and mass production. It consists of
cultivation, harvesting, oil extraction, fuel conversion and by-product utilization. Currently,
microalgae diesel is 3-5 times more expensive than petroleum diesel. However, with the
optimization of each element technology and the development of integrated systems, not only
biofuels, but also industrial materials, wastewater treatment, and greenhouse gases As application
expands to various fields such as abatement, the timing of commercialization may be brought
forward. Qil prices have recently fallen due to the influence of sail gas. Although there has been
a significant drop, global warming is an urgent challenge for current and future generations. In
particular, Korea, which does not have oil resources, We must always prepare for political
environmental changes, high oil prices, and energy crises. In this paper, the need for
eco-friendly biofuel for carbon dioxide conversion. In addition to research trends, domestic and
international research trends, and economic prospects, the concept of microalgae and the
element technologies of the biodiesel production process are briefly discussed introduced.

Key Words @ Microalgae(W|4|25), Bio-Diesel(#}o]2td), CO, Conversion(C]4t8betd %),
Bio-Fuel(Fto] 2 ¢1%), Photosynthesis(F33)

.M B
ER R S ETE
g @750l tepsl 18 3] dUrklee et al,
202, AYAALN A, B, 2o, 42

FHoE toRt AAe] $9ET gont, ¥E

4% 8% BAS AT ek, ik

Received: 14. Apr. 2024, Revised: 10. May. 2024,

Accepted: 29. May. 2024
A St 5

*

Aol AFEE olieteAa Z7|E2 TgsHA 7

PN' 2V

AFAZ} E-mail : hyyoon@hanseo ac.kr FRE A8 AHsta A4 59 EEA9] 7 HH]'
ATAR F4 1 B A Sfrd AR 46 T} Lo 24 oA] H|RS o2 2 9l dLy} &
(] AR

T ekt ARgsto| mjRstT Qiek s Ee] iAo
oJAlslErA EA7|&

st Aol olet

A A9t AFAT ST glov], F2 B



152

Vol. 32, No. 2, Jun. 2024

Zo|tDubey and Akhilesh, 2022). AIA|AoA]
£ ik A71oHAE o8t F571E At 4t
o] = 8= WA 7hesith g41FQ1 357
A|z7|&o] 7id=]7] o]He] 5719

=
7 22 YR Ague] B A5 94T

& Atk FE7e w2 B, FuT oA et
o, 39t Ao A 230l Hast] ZA7F A
o, ofehZt Hlo|7AL oUX] Ut dong
Hfole o] 7P Adet gefolrt. wEbA shMddm
£ A = A= A Ferl At 342 Aol
o9 Alget Agolct. Fig. 12 7F d=E 9] 2o
oF Agor ouA] FZ =ARF Idos HaS o
AL 4 de d=e gle Aol

b BEehd BHos A ooz R
El9] 0 Mol SRS HAT 4 Sl il
o @A vlole HA2 F2 bRt S AE2TE
AojAaL glom, AR FFEFE PP ot o
Q] Hio|uAQl F O] Al A=l o't i
g5t aap7E e, BEfshe ol 2477 A

5wt

Table 1. Types of bioenergy
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Fig. 1. A plot of selected energy densities?

Hlo| @ tAde 557 4189 A% k= H{AE ol
AHESE oz ABAtE, Ao gAdER g0l
= Qlet. S ARA Ee FAIE tA Hlol
oA oty B4, Aletvl g A= 9 50|
Ak, ARt 2gste] ARgsHE zx7iE glol |
Al Aol 7hssitt. Hlole oA TRt thr1eY &
o] ARErt WA viEE= S AUl Qi Hio]
2 ARofA YR olilslEAE ¢HjEo] gl A
©& COsneutral fuel2 7t vlolegd 1&E
AAA] 28] o]4H2.2-2.8%) olilslErA WA A7t &
7} Q1= tHRenwable Energy Center, 2014).

QA BAtElz vl oA 1A HioledR 7]
=2 A EY, tpofgl A8&EoA 53 AEA 7
SOERE BAET Qlous T 5V ASoE
AL5S U 2H3IE 7H0] A&l AN =719
A £AE SAYAZIAL QIEHR. C. Rial, 2024).
E3], UN EEYY3]9 Jean Zieglers “523&S
Aele EGZ, AEE HY glojd oyA] AE80
Agksl= AL QlFe] gt #MFod gl & 7]
Hio] @ A= o] /el s gt v Stk 7215

3] ffst] 7P A HRo] Bitol 5
7kebaA diA o] Aol FdEEo] g AR 9l
LS HopA A2HstE 7154171 It (Yun
et al., 2012). E3], A18&E0] 7} AF&sog T
|ule] opulE 9ol F, 55 S fiste] 7Rk
Ho] 2d3tE 71EA171L Sl

ggo] ek Holetde] AR(Es]

gEEo ol5ly glong A2 W ylAo] A9x1Y

1) https://commons.wikimedia.org/wiki/File:Energy
_density.svg


https://commons.wikimedia.org/wiki/File:Energy_density.svg
https://commons.wikimedia.org/wiki/File:Energy_density.svg

ARGT 2N AR o]§ Hlolord §g 1Y B AT 153
o] A9 SAtel telael B wsle] 2A o Hlolord ARBAT vz HidrIse] Autael

o 7hs7del Slck

A oA F(Microalgae)E ©185to] Hiol2H]
A} &3l Aok 71€0] At HlolHR 7]
&'2 FE 97 QtHlee et al., 2015).

ESE X2 vl= o|AAGY oAt ARt mAIRF 9
ZFERE Ot JEFRY] 357t 7/l Hish 2
IE EHolon, @A A7 XF Folm, fut
oA 7, v, oA uket 22 ARRFE ol8st
= Q7E 528 FHYstiA AgE skl
Fig. 29] Refining 57°gollAl Hlo]QU]do] =g I
o, EFE I53ithd FAGo] gHE £ S
Aog dEHrt

mabs] £ AtoAE nNRFRE YRR ABAeke

UNrealized Critical Lanthanide Extraction via Sea Algae Mining
(UNCLE-SAM)
Co-product Feedstocks:
+ Biofuels
« Bioplastics
+ Biomedicals
Onshore Tank/Raceway = Rare Earth
Cceal Seaweed Cultivation fefhig Elements
Seawater Seaweed HTL Solids
[ 00 ot
Rare Earth Elements Concentrations

Fig. 2. Overview schematic
of the UNCLE-SAM process
(Scott et al., 2023)

Bioconcentration

Average Salish Seawater Ulva sp.
(pb) Stderror __(ppb) Std.error __factor

Element
Scandium 0.00591 0.00094 81.05 36.68 13,723
Cobalt 0.05865 0.00537 489.44 150.44 8,816
Nickel 0.29894 0.03346 51844 15853 1,734
Copper 0.29751 0.03387 3889.97 906.62 13,075

Germanium 0.03280 0.003 120.18 56.02 5,229
Rubidium 98.77905 1157 1217837 205.30 123
Yitrium 0.05451 0.00289 142,08 67.15 2,608
Ruthenium 0.00060 0.00005 BQL - -
Rhedium 0.01420 0.00061 0.16 0.00 1
Palladium 052542 0.01238 563 0.20 1"
Silver 0.00484 0.00014 38.19 4.16 7,884
Lanthanum 0.00730 0.00167 147.22 67.24 20,167
Cerium 0.00845 0.00313 252.34 136.82 39,131
Prasecdymium 0.00155 0.00042 36.92 18.37 23,890
Neodymium 0.00693 0.00179 158.67 78.50 22,894
Samarium 0.00173 0.00044 3878 19.83 22433
Europium 0.00056 0.00008 9.55 4.59 17,190
Gadolinium 0.00241 0.00048 4148 20.57 17,192
Terbium 0.00050  0.00006 5.35 257 10,730
Dysprosium 0.00232 0.00038 2975 14.94 12,843
Holmium 0.00070 0.00007 528 244 7525
Erbium 0.00174 0.00019 13.21 6.07 7.600
Thulium 0.00045  0.00005 173 077 3825
Yiterbium 0.00163 0.00018 10.48 4.72 6,428
Lutetium 0.00045 0.00004 148 0.66 3326
Halfnium 0.27380 0.01423 185.15 39.78 603
Rhenium 0.00710  0.00033 BOL . -
Iridium 0.00008 0.00002 BQL

Platinum 0.00277 0.00052 BaL - -
Gold 0.00908 0.00336 0.10 - 1"
Thorium 001438 0.00398 2314 13.94 1,609

Uranium 258811 0.08547 35.56 3.49 14
Total REE+Sc+Y 0.09513 976.381 10,254

“BL= below quantification limit
Highlighted orange elements are REES with concentration factors greater than 2x10¢
Highlighted blue elements are REES with concentration factors greater than 1x10¢
Values given for information only

Fig. 3. Baseline elemental concentrations in
seawater and marine macroalgae from the Salish
(Scott et al., 2023)
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Fig. 4. Production of various bioenergy using
microalgae (Morweiser et al., 2010)
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Fig. 5. Overview of microalgae biodiesel
production process (Oh and Nah, 2015)
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