A
CO2 X ROIMBA| =S ot 0 iz e e
i — - = — H|IZSoA/
= o N o 12/UAS| RHEN, 212 M SH Al o 100°C OfSHAR) 2| 2TAH X242
5 1T o ol il
K g ¥ H I-OI 2 UH /\ -I I -I g 21 7IS SPMICl= T X2| 25, 37101 oFF 2M0I2S Sot BHHO! ST L (I
= — = = CHH| XHES HIS 2| S 483 TS 9Ist 37! 2| 52t 2%)
JIEHEOI B3 Lab +E AL ZR) o ZH BAS(K Na)2 B2t 828 I|E
IHLYE | TI2AEL0] 7 FsSt 7 S (S 8IS
x oS g =)o S oOx{ X =
& Tt HIO| 2O A0 Zetel AL 0l2a%(K, Na, Cl 5)& A 2M 28 ol 24
SH5I1E- —lo A = =\ O =y eile) M2 EF N
L (@2, S22, Huj8Al S) U R0MPIX|(PM2.5) 2Xo] HMS Sbf 7120
oo L — = o n
2|01 % =) SI=5 .0l 00| HHO|QOHAZ =22 A 9%90| 7fiof5
- P QFBO 7 OI' I— s i = ol = O o - L N
e bl sten Sl OIS melee S P O 4su » 22| 0[2TA(K, Na, €I S) VIS S8t SI2 ST & 24 22
ey o : x .
A Kl HiOl0~ T=(Ashless Biomass Fuel, ABF) K 71, A O[] » A O] ZOIEIR] 204 S 90% Of 24+ 2 oi2et I|a
=5 - N
» Y FLE(K, Na) S8 7|2 852 7SS, HiE2])
O 7159 FEE/MEE
ZLY-9) 00| ajo|§ ==Y {
S ooy A |
ﬂm — After corrosion
ot (Astlsss)
i 22 ST s Bl 24 g5
_____________________________ £ | v
Deathing process rolyte 7 20 1 2 S 4 5 _ 7 8 9
I Tyoq 2.2 8¢ B |AjE =2 « ° |E_‘| . 5
hacide e | BY RIS || mn g L A e e e | ugs| U=
emicals ES o:_l_
. EIi=8 OOA SESF AHALZX] . I T
I‘L.—E— Hrol—Q—DHi Io“g—l I1+ = H|'0| DH B’%u (e)ii¥oNe) [TRL 6 UI‘%% 'IT'I'EI— *lzll.E I‘"E'l' |;|*| g% J_gjl_]
~ [TRL7: MENT7} 4 $27/% B
X3|= HIO| 20§ A (Ashless Biomass Fuel) 7|&
20| = 2 Ol EX|
0 rEdFasnse . OB nEBR TN T
o LA 2T HoH W AOMTX] §OIZHR! UL 0l2a%(K, Na, (I §)2 MAAZ! MIA &2 . X{S|5: HIO| QDA AfAH X KT} gl
70| M2 HI0|20A A= HE T
(FZE2| Ol=a= MAHS: 95% Ol M<l2 BIO|20HA Sl4E: 90% Ol)
s S o K| ATHARA A HF40| D4%] Lo | IRt SEHS | SEoxt
o XSS BIO| Q01 A HIZS QS K2|o| 2IM0IZ B MO ATz O XIATLA 2 atnjo| g% & s 5 529
s126 . olgt I}2Y QULES Mt HYURIS R ALt 10-2016- i
o X HASO! MHERI(KCI, NaCl)2 2Faot Q38X UMA|AEIRED, Reverse electrodialysis) 8 K =S Ul Olosssy | 20160823 | 10-1838293  2018.03.07
O HSGEAI= IZpHE 8 L
BHE2| Al S5 &8 22E 101 s 5 | M2EUOIBIOIMA U SlERadE s PRt 10-2017= 5010 07 97 - -
012 AHAL A|AE] 0025324 o
s =7 IS BHOI2H~, OIS Of8et =er e 44t 102016~ 16,0405 | 10-1945186 | 2019.01.29
et=0IARP IS 3 Naer o oz 0041363 04 Ol
2 A A SIAL
e O 7|&9 XEX 4 | ST/IBEIOIR0H OIS 0180 S A= St [ PCTKRON/ 05 g o - -
NESE e N BN 010648 .
220} MEHZE o | HEBYS ot HRZIBOIQ0IA L | 10-2018- | Lo o _ _
CTE QR RUEES M = ALt A A 0039388 o
042-860-3384 SlRAT A Hlo|QTlA 2| S MESTES OV HRE2O|BlO|OUA L | PCT/KR20M/ | 0 1) o ) _
(A%/EAH/ D LHE A1) - ©  slzeues Hpie ol At AIAY 004055 04
B4 E—mai REDE QiAo M2 Z¢42| HO| 0HA LY 10-2018- B B
B4 E-mail _ 7 s outis Hpfor of st Al oosp7ss | 20180508
kier-tlo@kier.re.kr S A O X PEIT A A = = 68
e K' BHE2] t/ g | ESSE VIRt HEXzIo| BlolouA L 0-208- | Sooesy . 5
SERLEES Mot iz L A A 0102765




Development of ashless biomass

O Comparative conentonaitectnoosy (R

tQCh no I ogy for red UCi ng COZ q nd advantages @ ° The conventional technology requires ° The prevent technology includes an

teChn°|°gy / high-temperature and high-pressure operating economically feasible process based on operating
° - d ° ° Differentiation conditions, causes the problem of treating conditions below 40°C (room temperature) and
m |Cro USt e m Iss I O n .. wastewater generated from the ash removal the recycling of the treatment water (continuous
from existing process, and needs additional chemicals. pretreatment integration process).
technologies The conventional technology required additional » The convergence technology based on the

® N . . . R&D work for commercialization, including
& Principal researcher The present ashless biomass fuel manufacturing technology improves the solutions to the high cost problem

(currently with a lab-level R&D resuilts).

process byproducts (K and Na) may allow for
independent RED power generation (reduction

Clean Fuel Laboratory H H H ili H H _ of process cost).
of the Climate Change operation problems (fouling, slagging, facility corrosion, etc.) and the micro
Research Division dust (PM2.5) emission by eliminating alkali metals and ions (K, Na, Cl, etc.)
Choi Young-Chan contained in biomass, enabling the unused biomass obtained from Korea or o Experimental » The ash is aggregated and the corrosion is decreased through the removal of the alkali metals
other countries to be utilized as fuels. and empirical and ions (K, Na, €l etc).
data » In comparison with the starting materials, the materials emitting micro-dust are decreased by
over 90% (ultra-clean technology for manufacturing fuels). A
» The present technology may be converged with the technologies for utilizing the process ;T
© Sstructural Diagram/Conceptual Diagram byproducts (K and Na) (RED power generation system and battery). =
2
5
Unused Biomass e- k{%
5
w
E
R & d
° Before After ™ st
4 . . Comparison of anti-corrosion Comparison of micro-dust
s Compoarison of ash aggregation .
performance emission
Deeing process Elimination of of
_____ S e DEEE .
¢ ‘ © Maturity level 1 2 3 4 5 8 9
Definition of ashless biomass manSg\éilzgr;r;cgsﬁzzse;oi:ass o technology Basic Research Experiment Prototype I Turning into practice | Commecialization!

[TRL 6: pilot-scale prototype preparation and performance evaluation]
~ [TRL 7: Reliability evaluation and evaluation by demanding company]

Ashless biomass fuel technology

© Description and Characteristics of Technology - R&D work is conducted to prepare a continuous process and increase the efficiency.

) , ) ) _ « The ashless biomass production process has been optimized and established.
> The present technology is the world's top ashless biomass fuel production technology that eliminates

alkali metals and ions (K, Na, Cl, etc)) causing powerplant operation problems and micro-dust emission.

(Alkali metal removal rate: over 95%; ashless biomass recovery rate: over 90%) o Current status o Title of Invention Application = Application | Registration | Registration
° The manufacturing unit cost has been decreased by adopting a treatment water recycling process for the of intellectual Number Difz Number ale
facturi £ ashl bi 1 De-sticky material in feedstock, manufacturing 10-2016- 20160823 10-1838293 20180307
Manuracturing of asniess blomass. property rights method, and system of boiler-fuel production thereof | 0106682 e o
o A convergence demonstration platform may be realized with the reverse electrodialysis (RED) of the 5 | De-Ash in biomass at low-temperature, manufacturing | 10-2017- 20170227
process byproduct electrolytes (KCl and NaCl) and the K' battery market. method and system of fuel production thereof 0025324
De-mineralized biomass, manufacturing method and 10-2016-
| . 3 system of multi-fuel production thereof 0041363 20160405 | 101945186 | 20190129
o DYUIZES De-Ash in biomass at low -temperature,
Business Development 4 manufacturing method and system of fuel production | PCT/KR2017/ 2017.09.26
Team of the Korea thereof connected with dehydration and washing 010648 o
TG © Scope of Application process
Research De-Ash in biomass at low -temperature,
s manufacturing method and system of fuel production 10-2018- 20180404
Application Fields Products thereof connected with dehydration and washing 0039388 o
process
Q. Tel Ashi B
h | . | De-Ash in biomass at low -temperature,
042-860-3384 Thermoelectric povvelrp ?nt systems ) 6 manufacturing method and system of fuel production | PCT/KR2018/ 20180406
(fuel for small-scale; distributed; and Biomass pellets thereof connected with dehydration and washing 004055 -
large-scale power generation) process
P4 E-mail De-Ash in biomass at low-temperature, manufacturing 10.2018-
kier-tlo@kier.re.kr = 7 | method and system of fuel production thereof 0052756 2018.05.08 - -
T ) ) connected with RED 68
Conventional Technology Present RED power generation system i Do Ashinbi o " Py
©-Asn In biomass at low-temperature, manufacturing _ 2 /
Technology K+ battery 8 | method and system of fuel production thereof 2)?0220;685 2018.08.30 - - 69
connected with ESS




