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13 RFERETEMREY 5 km, RBHREXGCEHOBRLES
(EEEIGRF), HEHCEQELZATAREMBIEH RS
= m/Ma. RE=MHHHF.

14 FRiRBEAE P RLNEBHEEOHAR 75° , ANENAS, HEERN™
KMEF—8, BENEEARMERE THFOBERELR, CIELKERS 1000 m,
HERSKTEMRAN 15 . WiZHER  (EidHd) GRS (EfEAR
ERFRNESEE, MENEESES w, RENHESRER  m. RE=W
BHHF.
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g (E184)

TR, FEEZUETLIMGERAR, EARBKKAHEXULREEAXRT PhR
BT K (H:0) iz (OH) MIfFfEibls. XUk ox FHEARKRIDMYRENL. &
R HIR BEIRAH PR AR S IR B A SR L.

L AMERR TR MEAEZ: P PRETFHAZHIEADIN, MBS
FrhE R RS AR 50y 7 P iR UL AR, sl
ZANE MRS, MMAELL M PR . ASFE R AR 1 SR R A
FIFFAER AL E, B E s i RN AR, T HFS RS
B XTFRETFST, EiRshBEEUN, R UE fEd — i i r B A R
r, BPTER TR, 7 EdRSh A s s A R T R R R PoE . (b
ok, PRBVEIEEREEGE; R REER, RIEEREEEL. X TRESHA m
my FIURTF, HREAEREDUSIEECN b M, NEZUR-17r 1 FdRa) 5
AL -

Hp p Forbmg, E3CH:
. mqMmsa
ﬂ_m1+m2
fERT %S, iR FARsERELSE A, ERKEEAAE, FATR

1
Eu = Eh'l-"

He b AEHEERE 662607015 x 10734] -5 .
HRaFHRREANRFEHERERAME, Flik ol 8 H &#A4 D (), %

ALt R AR AR, E S ¢ B2EAE, B TR FRERED

th, 2k R, Wi FEERSEML IR GO E R B . ZRILERFERA

[N FEA# . i HAL OH 1 OD HIMRISCRFAE, wTBICABI T H BRSR K 205 2 Ak i B K

[RIf & i N AR R .

2-1 SR EEHE S0'H MBEANREHFHIIESE v=1.07 x 10%s! &. &
i OH AN FHERF, WA RESHRE YO°D MR BELLINBRHHESE
Akt RE=HUEE.
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22 EXFRASKES, OH #1 oD FHEFR I S—ME, MSHISME. HER
EATTRERIIRES. (P¥ LEBR: 40)

B T IEEIRE 25, ARRR B G 2 RHA S0 T A BRER T AR 2 1) 3 2
Iro WETTE WA BRIR BIRE S PPkt — R T 1R Xk i MR B
AR, BRACHIEREMERS L. R A&

HER - R th 77 7 20 1 AR R RE NG S B, (L B N T AR, A
DL fS BB AR A BRI TR, LA

23 RETR TS SRR R R BT WA RSN A R RE SRS
it ETE. (F8ER: 80)

2-4 B4R AFMRAERBR ATk FERL? AR RFtSREREGRSE
HEfTaHT. (FELER: 80)

ARREENARBETAEA SFHRIE, HorEARTEFANE IR, THRR
REAFR. ARVFCRIEARAA SR E ARABEAEK, XSS AN E
SRR IR LA GRS, MAUARESH. RR. MEREmR ST &
PR, B A REER R AR A e 5 ARk AR, 5
SRR, BRI, BRG SRS B TR AR A KSR S SRR 4
R, ARRIFHRFHEETAR, T5TRERERTORSS, KR OH X
HE—HR 0. ik, BUAE(EARBEMMBIAREE, EAEREEAN 5K
BRILFHERT. FR2 S s MR,

HHER FRIR A KM, TSRS R R T . SR
W 6D Fow, iUk

(DKH)sumpie N

Sy (D/H)spow

1] * 1000%0
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L= (FE204)

Hurk ERZE G APTTOR ERHEREAARIIEE . LR SR EE LR
Miller Urey 545, H13&ME{L2% Stanley Miller /2 H51ifi Harold Urey 7£ 1953 4Fi%it. i
7 — A EANEERRE, UBHLI RIS, RETASE (NED. F
fi (CHa)s KR (H0) MES (), HATERIRENHIAH AR ok FER ik

G FEFR). —RE, Miller WEHZFHHIMLEVREK, BEHEM
(C:H:NO.) FINEMBEEEM. SKHily], A ara s on] OB AR Db R
R AR T XGRS

b
3-1 XF Miller-Urey 5538, LATFREERA IL -EEE\L
=] Mt (968 E
A SR KRS S BAESL | L4 : % e
B. YASHML T AT LT A R S
C. USRI % BT A H R i 2Rl ) M‘_‘_ig}m i
78

D. Zse vt = TR
E. @AM A bR 5 L an i) HEL

Al (EEWhoF)

It 2%

3-2 Miller-Urey SER{RIEEHEEMMAOERTRE TINE. TR EERANIHN
RERRIRETTREAML ? WAL, (FHLEMR: 10

FEMRPHHAZNEKIAENE P NEERIIE PHRMHALE, XPEIEFT
ER KA. BTk, RAOEESRAAEE, K{EE R amRENHEE . B
@ HE# (C:H:NO.) WischEdsiiil Miller-Urey sc3#Utl A A R HIEREAF
R, RECRAETERERSE (25°C, 100kPa) F;
@ HEMRSHMMmHEMGaMaE A TAamNBIRME, SRNBREE 10° T §E
&, Hrio1%al#ib ik aEde.

33 EHEANERSEENSLOERE. Ll mait, RE=AFHHF.

CiiEZ il WA ve TN D |
P NHs(g) | CHs«g) | H:0(g) | Hug) | HEME)
Ay Hioy (K- mol™) | 45090 746 | -241.83 0 5286
Sz (-mol™1-K1) | 19277 | 18626 | 18884 | 13068 103.51
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2016 FRY—TARFFE AL, (ERULRHHEREIRMF T, R KL SERER (Cos)
YEREAF, {47 1 mmolL (1 mmol=10%mol) MIEER (MHEMIEER) MEEH
A RN, RS E 2 RET4E. Bl
@O FHEEREGEWIET Miller Urey SERHR IR FE/E R IAHBREAF TR, K
R AT HAEFEA AG,,, = 400K - mol™Y, A EEMHIHATN

@ FEMSHIHNSEME hfETah N R M, SRNERR 10°T MikE,
Hrr 0.1% AT #AV A h 2 RE;

@ WHEASELET 107 R ARNE, FHHBRTEEE &);

@ R HhekE IS E R, FAEERN 2km, HBRY4EN 6400 km.

34 EHPAMREESFPEEMREANRSAEZEIORESA . REBUFUH
Fo

AR EAAEET ZHARARS . ITFEMTAI, BRRRARSE A S-S IE
HRRD, B D RERS LR dn “BiEim”) ULEEASEERETLEEE,
Al AR BT & i a7, AR ECEETTIME. XEP KR L
BET A amRIR? Ak, BAME b Eel B AR

® MRS RETERER N —, BARARGPEERIRE AR

R 100 f5;
FLHAHER AR RS SRR AR 0.1% (BUAR{EZIAN 0.02%);
@ EREERATR RV E N R

35 EHEMBRAGRG T EERREANRAAEEORES K. REBHAYN
7.

Miller-Urey Sz PR E )RR M F B2 S EBINIEEY S K. FRAM
SRS R EG Lt ol R T R R CH LIS &k Hotmmirg 28k
2 (HCN) #HEE (CH0) F/hir+, nlRerI-& R m ~E s,
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O
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3-6 LE 4 HEFHESHSR=DH, EE AR,
3-7 B+, BREEEMIEESESHS B (G) B (A)
BN R E R, WML 0 il .
B, 93 URRGME NG E{ o, 'j{ )
A SER (G) N N
B. IRIEI (A) 8 3
C H'E'ﬁuﬁ {C) MEmERE (C) BERgEELE CT) EREE (U)
i NH,
D. JABRESE (T) 4 i
| N i E | NH
E. [RMERE (U) N’go v o N’J*o
[P EEmE SR AE] H H

3-8 BEMSENENHSEWREPASFHRR? IMAEDKI FEEREDHS
HeBt4EB? (FEHLER: 100)
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SmEm (20 4)

HR Y AR AR TR SRR “IRE. IERIRRIN M, FEE TR
BAEFA TR AR . 7R R R AR, MR A TSR
B, WASUE BB RN (S 3 BHAAMENBEE. HTHERBT
FEE (. 8. S WED MERMSEHERAERERR, BENET DX
RER SRR FHSEERS, TN RFHRE SHS k. @t
HFATEHL BN, CR PR B RR Gh i, RIEMERSEE, FEsai
R A R AR B AR B B, ST B R
R FREE A T RO R, BlifEK BRI, AR s < k="

MR R AL, 2021 4, FIESORIIAH “HE” SRS RN R
SRR S ¥ (Scs A, HREBRIE T KENE e e
BORRR, SRR . RATEE AR
R R R U . R 0242 3390 k.

4-1 B i8ch s HEY 4.5 k/s BIBES 5 EE
1, M¥ERNESRKENAERCHY 3004 (I
AER) REENERARES s BEBRESE
760 s FEFBIAXERE, EEEAZNERE. R
BABAHNF.

schy b, 8 (BLEkR) MERFPEERELELAENN, XaTEUhREn
BoE kAN, MimAERH. XT s, HigEhrmrPEEmRie: v =
Ju/p » Hiop REUMIR, p REE. N7 REEE RIOCHERSE, Bk
ARk HUERASSH BRI RN RV REREE A BEEARD . FExBl ok v « BS
ROMESHER r « BERTAMESRROELR ZRFFEA 0 2L THESH

rsinf

P===

4-2 iEER: HEEMEMPRhELSERE. R WHRHESEMRETE.
LT e AR R s — A A AREENN R, S&ER. B
ARSI AR SC R AL

sinf; sinf,

™ L5
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Uz
He g, f1 6, /rRRAGE. WS RMERTIEM, v, M v, FHlEAGHE. 7

S RIBEE - 1

HBR AT A RS P R 9 I S 2l P R Crrromem
Peo PhFFAREHRR P RE T I T HUBR Y 3 6000 |8

iR E L, X THEEAREK 5000
(Shadow Zone), W4 B ffix. E 4000 \ ‘

43 XTHRBEEEE, UTHEERNE §wmll
A ERMBRKZ P, sumpy 0%
K1 P g iy
B. ERHIPIR XA S I, P rIBHR:
Xt S P
C. R, Mk P e
o By K
D. B R R, M sk e
o B /s
E HEHMR R ORHEH AR R
i R 5

o

180°

M EERRATATEUEN, MR AR XA « s fIfrE (BI2) 100° 4b) S
RO/, BTN R R R A R 2 B SRR Y] . iR R HET AR X
“ LR SHEAEERCR, AT BAERS 1 /NS E IR s i AT E Nk
. FAMERL-

@ HhERAHhZE yRRTE, B KE MR RRE, AT R

nm/17



@ HBHIBYIEER pu(r) SESHRLHNELER r PXRATHE
u(r) = po i)m
Ht py ZREREHIEHTIEE, R, ZHERFER, m 2. =FHHYHD
RIE;
@ HBMEE p(r) EEEHROCHERER r HXRATEHR

r

p) = o)
Hrp py 2REREHEBFEE, n 2F8HEBLE n>m—2. FEYRCDH
’;
@ s MR A QURE—HE2H p AN, EERLRLSREMY), Z)e6E
CACIES R e

44 Ri% S ROSESW p SHELER R, WER.

45 R AB BRBRUA ¢ SHEEE R XA,

[#h7eATiR]

L AP v £ K
BNERES, SRR ELRE
M r 3H ridr ( d TxPE
B/, TEH B R I BR L A
do WEOEJLTCR. Kb o
R T R AN S ER LR 2 ]
I ;

i, X THANEIHE do . A

sindg ~ d¢p
iii. EF AT H TN ERMAM. 7 dy=f(x)dx, MM x=x; B x=x, B y
AL R rT LR Ay = _[':f[x)dx #H. H a 2HE A

Ixzaf (x)dx=a % f(x)dx

iv&Ht>0, a<0, 1—tx?® GHERNIE, N
Xg xa—l

1 1
dx = arcsin(/t - x¥) — ——=arcsin(+/t - x&
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Ehmm (3204)

AR BRI e P A B bs, AZERT BUERpE R AR R R RY
“E AR RN, B REIRAE B AR AR T con HEG
FaEiEhs, BEMALR. TRIUERLZIERS KSR H co BIHHFKIEA . S5
X AERE—F P -HR R 3 R R R A B R S M EA m T o7l ARz sE
B HEEFE.

FHUXTHRITE 2030-2050 SRl S E B PR B SCIER R F . 2K A SN
55, A GBS B R R o MRS A RTEREL— e AR Z U BB B T S
iR, AIEANERRA A RALR ERRIR. Bk, R AL T =Rk g hik s
—HERE RS TR EMER. BTSSR SE4F (Direct Air Capture and Carbon
Storage, DACCS). 1585 £ A4k, (Enhanced Rock Weathering, ERW).

A EWEARER

PR SRR SR co, EERA Pk, Miipdithekic; BETF
—P TR, Hg AT AR, BZRINGEE. KERAH. B
HEFE LA B o W P R S B OB . [RtE, W EAESE — RGAF T, MiEHEEniclin
il ik e 1A T B VEAS

AR, W GEER YRR, A R AR MEE. BEWE ¢ F
BhAR R HEERE co, B, PR EHERR R EA ¢ FEiHpEERED
L FHIK R

Bmax
1 + exp[—0.24(t — 18)]

Wynir =1 -max(0,ET —0.7P)-(1+ g -|—q2-|-q3 _|_..._|_qN)
R, =0.9[C0O,(t) — CO5(0)] — Wyp;e € EF,

nit “pump grid

CO,(t) = 05 -

max(0, ET — ﬂ.?P}] 44
12

. —0.01t — 0.6
ol 7

A* = min (A,m, Eﬁ:::) » Ryprap = A* - R,
e L By )
.| A DRSS ,
Y R FmBATERER | 2B
A280 Al bkt Hh IR ha 5x10%
Binax B A& ifi C/ha 210
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Cpump KRR EL kWh/m? 0.35
EFgria F R HE I kgCO»/kWh 0.554
ET bR K mm/4F 450
exp( ) | BLEAFH e ARMIRHUEH
max(a, b) B Ay A
min(a, b) B g/ ME
N i A i 6
P R K R mm/4F 120
q EMTRE T ERAN 0.85
R, b N = %Eﬁﬁﬁﬁ@ ¥ COx/ha
Riotar EWE ¢ FEEIERE i CO,
W, AT ?ﬁ%ﬁﬁ%ﬁgﬁﬁiﬁlﬂﬂ( 5 —
Wynee | B N SERALIR R HERER m*/ha
1 B AE 4F-m?/(ha-mm) 10

51 #ig b, HiZbXEEKRA mm/SERLE (HAbFAARZE), WALl “§X#h
", REB=ANEF.

52 RiZH XEREEWREER 20 FRARITFERR, HHEIZEEEEEHIBLRE
RIFNESRKLYFIES . REZANEF.

B. DACCS &

HEZSHE S (DACCS) BT LRk R k. HEAEEE: F AT
SREGAINTE S EESE COx, BRI co B Hafr. HTZERPF Cco &
RfK, DACCS RIBEREEN MR T B A SRR EE, B2 3T HE. K
BLEEFER Ay U 3 [R5 )

XfiZHh X ) DACCS JE#T R T, ZEEESE SHim#h 200 ha, — KA
SiEEREAEN, 5P co MRKEEE, HHMRARE ST R MmE S i
Ti. ZEESR t N2NZ SRR, MRAER

Q) = Qo [1 +ac05(l—ﬁg—%)] g ') = Mg [l—ﬁcns(;n—z—%)]

MFiZEEN co iR, A
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Mco, ap
Mgruss = V_ - €o - QoMo (1 N ?)
m
angrass

3
Eiotar = Efﬂ]’lQﬂ (1 +—£I2) + Faux + 25

2
Myer = G-QSMgmss i EFgrdemmI

75 B P s
co B Ccor IR ppm BACFSE
€fan RALEEFE R E kKWh/m? 9.6x107
EFgria L R HE I kgCO,»/kWh 0.554
Eroral DACCS % HFELHHE KWh/4E
Mco, CO, HBE /R i B g/mol bR e
Mgross | DACCS 2B E L COnfififii | Wi COvEE
M,, |DACCSH¥EFEHCOBHE | MiCco/FE
Fayee B B ThE KW 8x10?
qn AL COr AR BRRIR AT K J/W COy 5.5x10°
Qo TR FIEE m*h 2.5x10°
Q(1) BR ¢ MZHEE m*/h
Vo ERIEE R m’/mol 0.0224
a TR R 0.2
i SV E L L 0.1
Mo AR FIE 0.6
n(t) BR ¢ BRI ENE

53 WENZER—-XARRRAKMZITER B,

5-4 RiZpRXTE DACCS RENFES CO: BiRR, FENpRS TRGTHERIENE
k. RE=NHUWF.

C. WEEANER

WA A A R A R A TN B, S con MR AR
B, Bk CLERAHLBE G A KIER, IR, Bzt iR — kit
In—ERBENZRERE, HPEREA (Me:Sios) ¥ CO, RETHA o .
RPN d SRR, WAL PR RE BE D . AT RN
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PowlR BRI, ATH TR

Exd . 3
ks = kUE"P[_F(F‘TT,)l
5

4Mgo,

M, = 0.94wM [1 ( 6kst)l
gross — U.F9@WM |1 — €Xp _Pd

Mprac — Mr(EFgrdepuI + LEtrans) -

M Fo

»  Appw =

M,

Tapp

Mper = Mgrass 0 Mprac

%5 8 | _JEEE O
Apgw | A A NUE T S ha
d oy ;i ) K pm 40

Ctrans iEfHE R kgCO2/(Hi-km) 0.08

E, R AR MIELEE J/mol 4x10*
EFgria F, o HE TR 1 kgCO»/kWh 0.554

Epui HRBERERRE KWh/IRf 30
exp( ) | LEAFE e ARHTEEZH

ko PRiEe i M g/(m’-5F) 1.6

k, e [ ML g/(m’-5F)

L et ) km 25
Mco, CO: I EE /R i & g/mol thiEbrdE(a
Mg, BRI E R AR g/mol a7 i ]

Mgy oss s A AL SR ES B i CO,
My, s A AL TR R RS B Wi CO,
Mproc AR E i CO,

M, TN G e o Wil
Tapp LA AR b A Iii/ha 100

R HASHRERHR J/(mol'K) 8314

t AR, B TR] i 20

Ty bRAEIGEE K 273

T; SRR B K 288

p HAEE kg/m’ 3x10°

w Aok B A R R 8 0.36

5-5 BHEHNARXRELGER (RTREMAER HiSi04). ERET.
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5-6 RIZMBERANUA RSO 20 ERHAEBHRE. REZABHEF.

D. BE4as

17X PR B LRI ZERAE 2030-2050 SE N B HFERESER B AT 4x108 W CO,,
FRIE - I FA e 8x10% hae L1 HIR =FhERAR AL TAUEAT 20 SERYE A
AA: HREH: 6 Jiyoha; DACCS: 800 fisu/ha; 1A A MAL: 2 Fijuha.

5-7 RETESENHTHER, THEERERERNOR AR, RE=AFEHE.
[£%&: DACCS #H UAERE.]
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