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sustained emissions reductions.

a. Net global GHG emissions

IPCC AR6 WG3
Modelled mitigation pathways that limit warming to 1.5°C, and 2°C, involve deep, rapid and

b. Net global CO, emissions

All dimate categories —— Past emissions (2000-2015)
(very likely range) —— Model range for 2015 emissions
a1 Past GHG emissions and uncertainty
- ("W"“’m"'""m’;';““zmm fa—— K(?s) for 2015 and 2019 (dot indicates the median)
B Uimit warming 0 2°C (567%) (C3)  —w— IMP-GS (C3) Pl 100 i leve):
(very likely range) —w— IMP-Neg (C2) g‘
I Limit warming to 1.5°C (>50%) e IMP-LD (C1) Median
with no or limited overshoot (C1) =g IMP-Ren (C1) g‘
(very likely range) - = - IMP-SP (C1)
BRI B8 Pathway | 2100X5 |ZFBES |FHHEF §
i 50~'55 S
IMP*-SP | Shifting Pathways Ci <15C.wo OS'| SP.LD (703 %
-Ren Renewable 5560 H
<
) Low Demand c2 <15°C.w OS Neg (45~70) 5
-Neg Net Negative (CCS) c3 Likely <2°C Gs 70~'75 %
A C4 =2°C 80~'85
-GS Graéiﬁleftrggﬂyng 5 <25°C 2100~
S e o c6 <3C ModAct | Ditto
S odelate Action c7 <ac CurPol | Ditto
—CurPol Current Policy c8 >ic Ditto
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https://royalsocietypublishing.org/doi/10.1098/rsta.2016.0447
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(BECCS Data) EE/NIAYAHKE

RERE 10 MW

CO2%4%=E 0.142 mill.tC02/y

RIEE 6.6 $mill./ MW

Grid E.F.(NG:20%) 0.089 gC02/kwh
20504 Grid Cost(NG:20%)* 11.6 FMH/kwh

() EH. £BIRLE1—

Boiler&Pow.Gen. I AL 5900 FH/tC0O2

“DACCSIZBAL TI&. KK 5IFAND
FrEE NI BIZETEL.
BN 5 B ER (X . MDEABIRIZ KD
IR UL A D LCSIT AR
LCS-FY2015-PP-8IZEDEHRET,

(DACCS Data)

X3 X FUIE) 350 $/tCO2[m]4x

XakaRME) 800 $/tCO2[m]4x

https://royalsocietypublishing.org/doi/10.1098/rsta.2016.0447

FAN Power Eq. (Perry ChE Hand Book)
Hp (air blower)=((144)*Qx(ft/min)*(P2-P1(psi)))/(33000)/eff]

: 0.000157*qg(cuft/min)*deltap(in_water)/eff

MDEAIR X% - CO2 4> B [m YR R k*

EURCO2& 674 tCO2/h
5.39 MtCO2/y
SRR R 41 M/kgCO2

*[CCSHELEE |LCS-FY2015-PP-8
S5, =7, LCS 2014 March

How direct air capture works

CO2[ERE i 6.1 F3,/keCO2 LY,
E[E/ N4 <Y R%E HB-BECCS f}gj‘_f{f"ﬁ“ﬁ*ﬁ
Feed CO2 conc 12.2 vol % 2= 20
CO2EYRE 80 % W F1)
4 £
CO2BTIHfli 3.8  F/keCO2ENR §.: 5
CO28T/ 1 3765 F/keCO2EUT ¥, 0 /
0.5
*E;‘l-*%ﬂjﬁ C (Wt%) 45 b 0% 5% 10% ;5%-20% 25'% 30% 35% 40%
HZO (Wt%) 20 By TONRMIL TOFYTTEIRE
FyTE IR 40%—20% 85tALIE  20H B3 BAXARESTTYTESH
= DF I RHKS LERBE RS
B= 70 (m3/m2/h) :
8 421 T 960.0 m2 (MK 5340%, 20 5 L IR 6%)
y i O m = e .
Fan 87 13.4 kw (SOOI R AR S
DATL BRKEABREZALEEERNENRE
fY, HMFOT THEYRAL, FoIENMR

he systam.
* Depencing on raturs [ usage

Whar J_W-n ‘—I | > Pollsts 1 h:".‘coz‘
1 sozzell ) 0 |
Ay
105000
L]
A conmactor Pellet reactoe Slakwr Calciner
?‘;ro: WI- 91" Naturad ger  40G0 YY)
Bec  OWAh 1500 WWh
Asof Juy 12, 20N
A caloiner uses heat 1o rekeass COZ in pure gas form. A siaker hydrate s processad pelwis 50 they may be recycied back nto
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Bource: Carton Engineering
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(B%E) ZEMEHE. BECCS. DACCSH X Excel Sheet

FEHK - FEl A& 1L H3F - HEMERAE (PRERITE) o3 - HEMERIE (FRERILE) Baseline
Baseline + & B4EE M4t : BECCS +E R 18 - M # : BECCS +DACCS
EREEN EREERHK XAK A5t EREEN BRERBHK XAK &t BREEN BERERK XA &5t
BECCS BECCS  BECCS
HFH Gk 10%ha 6.6 6.8 11.7 6.6 6.8 117 6.6 6.8 117
BAS m3/ha 800 800 320 800 800 320 800 800 320
BABE t/m3 0.35 0.38 0.4 0.35 0.38 0.4 0.35 0.38 0.4
RS & 60 60 (80LLE) 40 60 (80LLE) 40 40 (80LLE)
CURAN tC/ha/y 2.8 2.2 05 3.3 2.2 05 3.3 25 05
HKIZCIRUR  [tC/haly 28 22 3.2 2.2 3.2 24
CO20% IR 10%tC02/y 67 54 21 142 78 54 21 153 78 61 21 160
XBLCO2BRAR [10°tC0O2/y Base 11.3 18.1 [DACCSH 18.1
EMEEEME |{B5 M/ ha 2.7 2.7 36.2 2.7 3 38.2 3 3 40.2|DACCSaRF=BECCSaR
ERERE  [EM/y 2970 3060 6030 4455 3400 7855 4950 5100 10050 | = fEFM IR FDBEZRA S
HHERCCSCO24a R [ /t-C02 6407 7847 |3 AHCO28IF T D
Fy e M/t-C02 3430 3430 FEIRBHIDATREMAEMNS.
HBBECCS REIAN —REZFN
(BECCS Data) ERE/N(ATRARKE IZf<EARMT—AD
BERMCE  [10%t/y HKEHE 10 MW 3.1 21.2 16.6 E—RETOLEE
FECO28HH |10°tC02/y CO2%4E 0.142 milltCO2/y 113 10.2 7.9 18.1
BECCSEUNE |% BEE 66  $mill/MW 80 80 80
BECCSEIXE |10%tC02/y 9.0 14.5
BECCSEIREFA|{EM/y Grid EF.(NG:20%) 0.089 gCO2/kwh 552 887
BECCS[EIYY XX | M/tc0o2 20504EGrid Cost(NG20%)*  11.6 F/kwh 6119 6119
HBH/HEARL |F/£C02 *(B) B, £EITRLE 21— 5900 5900
TUXA|H/tC02 Boiler&Pow.Gen. I X R 5900 M /tC0O2 8161 8161
DACCS |K&C02 conc.|volppm CO2[E|UNE{fT 6.1 F/keCO2[EY(DACCS Data) A&KCO2 conc. 400
CO2ERE  |% XERaRRUE) 350 $/tCO2[E YR CO2[ER 80
BRAFANENFT |kw HE/NA1F T RXFE HB-BECCS Xk AR E) 800 $/tCO2[E|UY IRAFANENST 2887766
AORE m/sec Feed CO2 conc  12.2 vol % https://royalsocietypublishing.org/doi/10.1098/rsta.2016.0447 AORE 20
E=E mmH20 co2@EYRE 80 % FAN Power Eq. (Perry ChE Hand Book) =E 300
FANA OfZ/E|m Hp (air blower)=((144)*Q*(ft/min)*(P2-P1(psi)))/(33000)/eff FANAORR/E 5
Efficiency % CO2BTEiBifli 3.8 FM/keCO2EUY|: 0.000157*q(cuft/min)*deltap(in_ water)/eff Efficiency 80
i FANs CO2BTE Biffi 3765 M/keCO2[ER iy 2039
AIrBUGAZ/E |Nm3/h MDEAIR IR % - CO2 4y B [E N R AIrEGA S /£ 1413000
co2EvA&E  |10%c0o2/y |HEARHHRL C (wth) 45 EURCO2E 674 tCO2/h CO2EEGAR 18.1
AirBGAE 105Nm3/h H20 (wt%) 20 5.39 MtCO2/y ArBGAE 2881
EHIRL  [A/kwh FoTEI IR 40%—20% 85tALIE20H A EEEIRaR 4.1 F/kgCO2 THIRE 12
FANELE |[{EHM/y Bz 70 (m3/m2/h) *[CCSHMELREE |LCS-FY2015-PP-8 FANEHE 2678
FANEHEE ({EM/tC02 Eri2iSmE 260.0 m2 A&, =F. LCS 2014 March FANZE 7 B {ffi 18487
FANSIACCSCO253X | /t-CO2 Fan /4 13.4 KW Fantj#ocscozsa. 127606
SEEEIRa R M /t-C02 SEEEIRaR 6150
R — (AR BT R 1.50
BTEiOR bk [A/t-co2 3765 3765 [FFEaXk 3765
BEHREAESHIRAN A/t-C02 17460 18900 |*Fanmros 137520
EME B —AXBECCMtC02/y 43.2 110.9
HAZFMRCO2IRINE 7.6 GT/y 1.5°CELF, 20504 CDRIXLE & (IPCC AR6 WG3) 7 GT-CO02/y
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Removal process biological ical Geochemical - Timescale of storage: oty ret) ‘ rillennia
( , | \ B
Afforestation, Bioenergy with Peatland \ ( \
COR method ' reforestation, Soil curbo-n Blocher carbon capture Enhanced and coastal Blue carbon " Ocean
improved forest sequestration and storage weathering wetland management | ' y : fertilisation
management } (BECCS) restoration L !
- b N |
icultural Cropping and forestr Silicate | Carbonate Iron
roforestry Agricu PRING Y Rewettin,
A8 practices residues ) i Sochent rocks 8 rocks fertilisation
—_——— —— r - - =1 \
i T lanting, . i N&P
Implementation ree planting asture Urban and industrial organic Liquid solvent Revegetation silicate rocks l ‘
option siviculture management waste v i fertilisation
Timber in Purpose-grown biomass | ‘ Enhanced
construction crops | 7“?)’9"'"8
Bio-based
products
Earth system | Land Ocean
-
’
a___=
-4
ot

Storage medium

] m o
Buildings Vegetation, scils and sediments AS Geoloy Mine Vegetation, soils and ‘Mine:
3 ) 1] sediments = ]

Cross-Chapter Box 8, Figure 1: Carbon Dioxide Removal taxonomy.

Methods are categorised based on removal process (grey shades) and storage medium (for which timescales of storage are given, yellow/brown shades). Main
implementation options are included for each CDR method. Note that specific land-based implementation options can be associated with several CDR methods,

IPCC AR6 WG3
- JatvA

BERLEE frE (TR AR R)
B PR GEM, T1ESF)



