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- Ao A] S Z8ot] COE LF7PHA] Shehad -z e AYste 72 AuA
Al g Ak FAE st B4 7191 7hs

- o]2 ST W Aol A £ BAE 7)& Frrt 2} Aelo] AekuAw 24
s
Direct Air Capture ﬁ antll @
Market Overview &

Growth Driver Share (in %) Segmented by Technology

The Solid-DAC (S-DAC) segment is expected to hold
59.2% of revenue share through 2035, owing to its
effectiveness and reduced energy needs in
comparison to alternative techniques.

uSolid-DAC (S.DAC)

The growing urgency and =Liquid-DAC (L-DAC)
understanding of climate
change mitigation on a
worldwide scale. Irrespective
of the location of the emission
source, carbon dioxide (CO2) is — .
extracted straight from the Share (in %) by Region
atmosphere. North America is set to capture 49.4% of the global
61.3% CAGR market share by 2035, owing to the strong emphasis o
= sustainability and carbon reduction projects, together
(2026-2035) E 4 st
with supportive government legislation.

=Eloctrochemical-DAC
(E-DAC)

= North America

= Europe
= Asia Pacific
= Middle East and Africa

= Latin America

Market Size Key Players in the Market
usD uspD oMosaic Materials Inc. oCarbon Engineering ULC.

147.4 million 17.57 billion oNoya PBC olmmaterial
(2025) (2035) oSkytree olnfinitree LLC

Web: www.researchnester.com | Mob: +1646 586 9123 | | ' Research Nester
info@researchnester.com L -

onnect. Lead. Accamplish

&7 : Direct Air Capture Market Overview, Research Nester(2025)
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Next Generation Batteries Market Size
by Technology, 2020 - 2030 (USD Billion) GRAMD VIEW RESEARCH

i - 8.4%

Global Market CAGR,

I I I I I 2024 - 2030

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

@ 5olid-State Batteries Lithium-Sulfur Batieries
How Batieries Lithium-air Battenes

Z7X : Next Generation Batteries Market Size, Grand View Research(2023)
| XEMICH HHE{2] A|Z 2 0] |
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EMst= CO,, +==2(H20), 12(0,) S

S AIAE L BSHE Es UESA| TE £st0] H|sisE Mat

718 2= Holl =2 I= U
HSE sdol=s 7lE
o H7dsd 7e2 dutd o g MAMSHE Y&, 53] t7] /o] FE LA

“
ZIgto g2 B4 A9 58 Y, 24 F98 € A9
/5t A A 7|eket A% 7eE 4
HyO 20
+ EE grain 37| (~10pm) ¥ co, 0, ‘_ | sy gob

%2 grain boundary 2 &
*  Grain boundary®f O] X}2
VYEX gE

LLZTO

« 2 grain 37| (~100 pm) % p Y
%2 grain boundary 2 & - :
«  Grain boundary® LiGaO, &

= %

Ga-LLZTO &
74 @3 AE Ga-LLZTO
0 2 4 & &
Li,CO, M E 4 Ga-LLZTO Z' (kQ ecm?)
25 Ga £ LLZ0 HaHEO| 22 U OJMBIEIA LB A| B 218 3 O] MS X 25 0j2 MET9| B, I4A2(2022)

| CH71 o= 0fl QFE= QI XpMICH 7| 150 |




= CH7| QP TUAMITGHE AXH JHE L AH oy St 3 X M7 71E2 7] MiZE
SHAIE S=ol0 UXIToliE2| H82}E 715oks SA, ePddit LEl8E Telok=s

@ 7] AP ZAARE 24 A
= AT H AT 88 FE Ve i
A

w2 A YOk 3151 18], ol LA A3, W WA 5 A Gt a9l
AAH O FHo, g BANAE 5827} 7H5et st 714 B2 Wa

o |7t ez FANME 45 dot Hast )& PR
- UALE BFS TG R B L WP Y T1ee B, 29 AR AE
75
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1. Pellet Color _ Changed (RH 45%] _ tHJ10F 24 AUS (B8 +2012 SEUAS)

. : '

Lin, MM, 5 LI, MMM, S LIM MMM, S L MMM, S
IC~ 5.73 mSfcm

2. Pellet Color _ No Changed (RH 45%) _ CHJ10t 44 81E (H,S (9) _ 0 ppm)

: ' 3 0|2HEE BN N
\ : Metal Substitution

Lia, MW M, S LiM, P M, S LiM ;M MM, S

IC ™~ 0.38 mS/cm

EX 1 QAAT, K| BE2IE DATGHE THUS A FX42(2024)

| CH712FY S DAHIHSHE TH| o= Al A A3t |
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- (19) 471 ¥ COp, &, A4 T 71Al i E 2 A - sk st 34 glo] dajd B=
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- (38 71%824) 714 8 AZHGDED), BB ¥H8% A7 714 L 14 A -0 LA w74l

A3 THA 9 2 AL HAst )4
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A 57 Sl WE AL Best 8
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Ol

Gas diffusion
Gas flow field electrode

Current
collector Gasket
Current
\~— collector
H ™= —
NH,
_ N,
":{:-:'.__/

Electrolyte flouy RE

£X : Continuous—flow electrosynthesis of ammonia by nitrogen reduction and hydrogen oxidation, Science(2023)

| 712 S M BEE H7|ateH 7424 |

=20 -

o ALY L uALY AA 7= 7%
- Ol AT B Ao o} oyle BelHos HEASES AAY AETY
714 E3p F20] AX] A2
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sealed battery Open battery

£X : Comparison between sealed battery and open battery, Maryland Univ.

| 2O HX|2t SZIHYR HX| H|L |

WOE CO, AT, $48H, ALY L Y 5

- (7144 99)) CCUS, SaAtast, 54744 23 A2 A4 7hsshe, Aeid- 1347
shobire) Aete] BaSTo R B8 /)

- (F871484) 25 -F5-CO, 5= WE B Ao L B4 /& L AT Fak P, g
HeEE 4, o) L A 51 ohgst /)&

- (147 99 AF- 483 TANA A4 B0S g3t B4 714 DAY B 4 F S
9 27 Qg4 B ]ut ofd
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| CH7ITGHE 71 SZ WU HX] 712 i A2l - (EX)=AT e BEXt2(24.7) |

==3 Aeroelectrolyte for atmospheric open electrochemical cells
SELS Energy & Environmental Science
Gas-involved electrochemical reaction (7|&| 7|8t H7|3l5HHtE),
7IHE Open electrochemical cell (BZPHYE M7 |3kt MX|), Aeorelectrolyte (TH7|H81ZE),
Nanofiber salt-bridge (LI'= 4| HLt2]), Three phase boundary (&f-AAH)
DOI 10.1039/D4EE01252F
) % FO3| WA (WAUXAY/ GRS, YOR| A BRI AL/ HOR 1)

1. g2l H2d
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MEIN

(a)

Electrodes N
Aerosol h

Generator

ﬁ. . .
1 Aeroelectrolyte

(b) (c)

1.5 1.5
:f; Aeroelectrolyte :.: Aeroelectrolyte
N 1.2 w/o salt bridge | N 1.2 w/ salt bridge
o L=
N 0.9 N o.s-F——_—/
['d [
> >
= 0.6- = 0.6-
()] (]
& 0.3 & 0.3
= =
o o
> 0.0 > 0.0 . . . . :
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (min) Time (min)
(d) 15 (€) 15
Aeroelectrolyte Aeroelectrolyte
1.2 w/o salt bridge 1.2 w/ salt bridge
< <
£ 0.9- 3 0.9
o p
c [ =
g 0.6 g 0.6
=] =
O o3 O 0.3
ale. b
0.0 +F=7== — - T : 0.0 v - - v T
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (min) Time (min)

| 2ZH7HEHS CHL2 Mlo| £ EA |

=2 =2 S |Ho
X (a) Z7PHEIS CHLI2 A AJAELO] 0|O)K] /

(CHLI RETRY (b) AL WIERIT DIES AIRE / (0) HCA2| LIEYIT £ AAY
(CLIW REHE) (d) YCr2) UIESIT 1@ NAR / (e) 2] LIEYZIE Q) NAEH
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ZI[HAZNM, 714

1 ©EER
== CH7| TGHE 7|t Z2t 7H“"3* FX|0il chet =712 gt S22 O
SHAETL FEEIX] &0, ‘0= MoE 20} ‘FE-S7 K| JtAR HS A

bl
|_

SHeE

o=
g uh=

o3| Cist |E2 =2 F&H-37| X
(Metal—air batteries)2t €& FO|0| AI2E|= 7|MEXMTHZ(GDE2) A 744

S = IWSHPCHNSF)Q K|

2713 24

A70] TE
o (#+x 3 &I 7] HE L2 E ST BE T
- (Fayd) A4 3 B3 (ORRY)F Ak4A ¥HAY HES(OER)9Q] £ =°]7] Yol Aol
7o) A L& E= N 2 AAVE FE olFYT. ol ol 37139 S
A gloto] HhE S Y T
g 9% 1% A7
AR (Li-air)e} 2 713 A AHS 57

o

HEHES EAE TEd

2) 78| I SE(FZ Oy, CO, §)0| HoiEa} Z0H0l| ZPXO=2 %
A SHM HEATO R AA-IHM) S

TIX|-TH7 | LS TX] SN S715CHAL) HFE2] sy

M)s Stist
3) AAERIBES(ORR, Oxygen Reduction Reaction)2 H7|515I0)A AA(O,)7t XS ©I0F 2Hleli= o2, HRHX|-

/|

°o (3713 &A) 1 5
- FoUR) otd-F71 - A (Zn-ainH B E-571%
olAtsteta g QI ¥hAlst U el d Fuk EAo] FFslol e 7% AT W
o (L7 X M=) EHNZ 2stold! B8 § 22 =0|HAME E4X0 2X0f tist NS #FEE A
« (H39) 74Y) M= EHO|LE A|AR Mutf| 2582 M6 E:EQQI(CO.,, & Hal )22 8H
= 3 Mol A HSo +HE HE
5 M2o2, HRMK|, 24-87|FX|, CO, Mgt
=253
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£X : The Mechanics of a Metal-air Battery, EEPower
F5- 37| HiE2| BAE |

|, 53 TK4 U Mo OFXst, AR HRANA SA A

® 7n-air, Fe/Al/Mg-air & T4 25-37] Al 2" At

oFZ(Cathode)2 AM&3dI= ury A7|sjsta|Aadlo=
_]

o] 4 ol%

- =9 o7 S 53] 44, oA A E)/2712 B4 TR, Zn-air®] ThE 24

T

- Lirairt} Zn-airs o240 e oA UEg 2Aw, AN AT 37 F
COu/%E WG Aol A7 T2 5

- EQo] A B4 W A, S0 4kd A8 ¥HS(ORR/OER) 243}, 871391 7] A%
P4 A7t B
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o Ag-3A B AAS viFoR AL ATAY, 712, $8) 32
A

A 712AF) D52 HEND { distd g2 v oz oot d77dso] ded

£7X : SEM image of the gas—diffusion electrode (GDE) after discharge in an aprotic Li/O: cell, Fraunhofer IFAM
| HIZZE Li/O, MX|0f|AM U S GDELQ| FAPHXIS0|ZE(SEM) 0]0|X] |
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- Y=o MEMOZ MX|, MI|5E AKS 7O B X7 QIma} L, 34
27| MNRE 2E-27| MK, SU/HT X HANK| B2 A7 T

® AR NIMSH FAH9 2E-371(Li-air) Al&F A+

Z£X : 1-Wh-class stacked lithium-air battery, NIMS(2025)
| 1Whg 2|§-37| 37| MX| HAE A |

o 25-37] A79 724 A2A Pl tht AT 34
- YE-37] AA= £ ]7—‘1 =2 e A7 AR e 24, 7], Hsfd, Aol Tv=
A" AA7E 71<4 4

- 7]&+X(Pore structure) AAE ALAZHE A3} Aaid E g3 B E(Li0: 5) Ao,

Aol AN FHOR AT F4

JO

4) National Institute for Materials Science
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F-8-71(SSER) 3tut ol 1 F7](ambient CO)E ZEYstaL, A%
A71E30E %311 & =4 = dgst= g AA

o
2
)
2
ol
i)
(T
o[o

2 Bof o] LAEE Y H O Z FAFAA, th7]- BY7HAT} HEG o] A

® Z7(Phenazine sulfide)&
ol&d] 7] F CO= A A

- O U A= 28 AL 2N bf7] 230M e 2-8°] 7FsstH, 571 A A A8
AA°E CO, 22 750l & AA A7Istet Al Ag]oz H7t

A AFo 2 ARgSH= slo|HE| = R AR oA pH-swingd)<
gk 08 AT 24

i TS

4o A~ Gel/solid interface
/:()’/ (=] ~

emae\hu

2 LTAP catholyte 4 Li anode

EX : A reversible long-life lithium-air battery in ambient air, Nature Communication

| 2IE-371 TX[2] 24T |
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AR /714) B 24, 1A B HS AT Hd 5E FHUCR V)2 AT Y

- CO, =234~ %_QP(DACMW] 2kel), AbA 3 -3 (ORR/OER), 7HA AlA 9 314 7] 5)8}
&2 ft A = AA A7 LF gk EddoNM = F

® 7}x B4 AZHGDE) CO. A HA 719 B2 %Y 4 47
- CO; AE(AZ153E CORR) @ 548 A= AR Bopoll A, 7|3 B3 &S A 7k
4k AFHGDE), 4 A 12, 714 Ad A4 A7k A
- EAE gEE AsA P24 Rt RAeR WY Frolt, 714 A/
FERA WL 248 £Y5) B7)-ERI1A0 BE LS ol YFOR B
o 1R 715 B2k AP AR A 2H

- A= FH 3 HA A L0 AY 37 7R (open structure) oFaL, J7] S0l A
HGol= dol2& FEfY ‘Hi7] A8 (aeroelectrolyte) & Ao A A HEA7]=
N2 A718sE A L2 AA|

- A= o= 134 o33 Aot (salt-bridge nanofiber)g =4 dl, &7 A Aeiol A=
O| AL HREE FAoPAA S+ &9l A7|5}s) vh-g -3

=

o 7] =23 F4-37] WA A o HAX AT
- AAH TR o HA BE-B7] WA (Limain), FE-CO; HA|, YESOL 1A
Solx 4% A E0)- B 28 L

- £3] 9 5-37] XA 7] 2ANA O 75 WHAL ol7] A Ho)- AT P2 4A,
o 2.0
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71 ) B AL AU G Ak AT S AL A
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7) sl2=2=28, 2o, MOF &
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- A= TRL 2~4 9] A+ 34 GAR, U++E 4838t a7 A2 0 = EA57| ke
Ve AAY A4S 9 38 B M GA O ST
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Global Next Generation Batteries Market W Lithium-Sulfur Batteries
W Solid-State Batteries
Size, by Technology, 2024-2034 (USD Billion) Lithium-air batteries
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