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Analysis of Carbon Storage Potential of CO, Foamed Concrete ks “."".
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Abstract: The lechnologv of carlion capture, uuhzatlon and storage (CEUS) is andmportant component of carbon fieutral technology systems. To confirm the carhion storage

—

potentia of €O, foamed ‘conerete ( CFC) , this study addressed the’ pnnc.lpre 9f"cdrb0r1 storage in CFC mdtenals [tis"apparent that _Qarbon storage of CFC materialg mclude@
carbon fixation in ctmcrele sl(elelons and carbon slorage in CFC 'bu es. Thc carbon fixation of CFC skeletons is redlized by*€O, mineralization. As the onerete skeleton i
CFC is in the CO, almo%phere the carbonation of CFC matenals ar, €0, mmerqhzauon is more complete. Réseargh shows.that#the carbonation rate of CFC maferials cgn leach
almost 30%, after dC]dlﬁLdtlon foaming with high CO,’ pressuré and curi :]g iin'the atmosphere. The (drbundtloﬂdte is higher tl’ndn the rate in concrete curing with G0, A
matheraticalsmodel was eslabhshed to calculate carbon ﬁxajtlon Capacnv /CFC materials, and the carhon fixdtion and storage capacity in CFC material were esllmated The
re%uhs’showed that more t14n 99% carbon storage of CFC was realized by the (helmcal carbonization of thé concrete skeleton. Comparatively, the potential of carbon storage
in the bubble of CFC Was small. In this study, carbon siorage capacily! was-dmaed_arﬂf) three categories, i. e., theoretical maximum capacity, relative reliable capacity, and
expectéd dapacity or potential. The carbonation rate for theoretical maximiir-capacity was 100%, when all the concrete was considered to be carbonated. As the carbonation
rate of congféte during the whole life cycle is approximately 55% all over the world, 50% was set as the carbonation rate for relative reliable capacity calculation. If at high
temperatures, CO, curing with high pressure or accessory ingredients applied to silicate concrete can improve carhonation rate to be over 80%, when the carbon storage
capacity is considered to be expected capacity or potential. In2017-2021, the theoretical maximum capacity of carbon storage was 3. 623 x 10° t CO, in China, with 7. 25 x
10%t-a™". The relative reliable capacity was 3. 75 x 10%t+a ™" -

concrete produced annually in China during the whole life cycle reached 2. 18 x 10° t, which was more than the carbon sink of Daxinganling forest for one year. In coal

, and the expected capacity was 5.80 x 10°t-a™". If the carbonation rate was 30%, the carbon storage of

electricity integrated mining areas and large thermal, metallurgical, cement chemical, and other high-energy consuming enterprises, CFC has a good prospect of development
to promote the recycling of solid waste and waste gas. Meanwhile, it is pointed out that the stability of CFC before solidification is a technical problem to be solved in the next
step.

Key words: foamed concrete; carbon dioxide( CO, ) ; carbon fixation; carbon storage; CO, mineralization; carbonation
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Table 1  Properties of CO, foamed concrete

P Tl 28 dgmr Wl CO, AR RgRR
/kg-m 3 /MPa Bt /kget ! /%

CFC-0-4 881 2.51 57.0 19. 83
CFC-60-4 918 3.92 61.0 21.23
CFC-60-6 751 2.81 68.6 23.87
CFC-60-8 648 1.59 80. 1 27.87
CFC-90-4 766 3.24 67.0 23.31
CFC-90-6 669 2.40 70.9 24. 68
CFC-90-8 621 1.95 80. 8 28.11
CFC-120-4 760 2.95 67.8 23. 60
CFC-120-6 639 2.32 75.8 26.37
CFC-120-8 597 1.75 85.7 29. 82

1) B G X L BRI 7 B2 v, K PSR B 500 g, KK HEE5 4 0.5
S5 B ; CFC 7R CO, WHRIRBE L, P IEUE N R AL I ] (min)
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3, EMR ER K VR AR AR A 32 T LR e 19, JE R

AR A FE 42 R R R 7K U8 B Ak R AT B i — AP 4
Tt 36 3 R REER R W AE S . = R A BRI AR
T B 13, B R U s a1 it f5 |, 7K Je 2okt
b= C, 80%, M= (7),C0,(%, max) N
24.89%, 2020 4EFR [E K U 4 A= A A B o, )
Wtk 5. 92 42 v 1 T B T A0 i Ak B R fE 6% 18

R IGF CO, WUE A MLHI %5 1) CO, MRIEEE 1, IR AL %35 5] 80%, PRI Ik 412 1 s Ak 358 X5 1 114
HR AR FE 5T TR Ak B A5 s e CO, TN CO, MW B A A,
£3 WMOEBEBT YL CO, HER!
Table 3 Mineralization rate of CO, in some silicate minerals
RERRERD P RN Bl WA TR %
BRI 7 NaCl/NaHCO, T 4155 ~185C, p(CO,) K 11.5 ~18 MPa, ¢ 2 30 min 78
ERA NaHCO, T4 110°C, p(CO,) >~ 8.6 MPa, ¢ *4 360 min 90
[ ea H,S0, Fll NaOH 2 mol-L=", T/70°C, p(CO,) A 0.1 MPa, ¢ >4 60 min 94
Fligsr HC1 I NH, 2 mol-L=", TH90°C, p(CO,) A 0.1 MPa, ¢} 120 min 80
TR A CH,COOH #I TBP 1.52 mol-L~", T} 80°C, p(CO,) k4 MPa, ¢ >N 60 min 50 -
[ NH, HSO, #l NH, 1.4 mol-L=", T 5 100°C, p(CO,) A 0.1 MPa, t 4 60 min e 86~
[ eal (NH,),S0, (NH,),S0,: s R3: 2( Btk k), T 4400°C, 't 7 60 min J ;Lg’;-'
2.2 AL mRRE & USTARESUE: 3 28 x 10°kg-m° BIIJJK/M EORE

CO, IR BE - < fL N 77-CO, B/JE_JU\
LA BUR S, T P BT 2 ki Pt .
FROFLat 3 A4 R A B DR e
<mﬁﬂwK%FTmM¢mﬂ@>@mé%co
SLTR IR BE - P AL i R mﬁ?%%ﬁlﬂé’mlﬁ?w
R L LT B 2205, SER 1 B 7L, Bl
Taﬁ"ﬂﬂtf Yo co2 S, %EE‘LF%K?E%J#Q%;WE&
T s 1 £ 00 7 SR 5 1 AL 5 m@‘“
10%~90%, FF T 90% 22 [ kIR EE 1
IR A 38— Mkl 2 ~ 3. % P A1 94 55 FH 56 Sk
PEAFA3HT 345 T 2% B R 150 ~ 1 500kg-m ~ 38 Fil Y
TR TR BE + 1 FL B R AU 274 A, Geit T kiR B
AL R AL et R R, AN R AL R
(0 ~20% . 20% ~ 40% . 40% ~ 60% . 60% ~
80% . 80% ~ 100% ) Xt N 1 5 H 43 51 2k 2. 56% |
14.23% ., 35. 04% ., 25. 18% F122.99% . LI - 274
LB R E M N 63. 13%, ALK 58.9%.
I FEAG R CO, PR IR BE £ P i FL AR R, FLBR %
B fi7 %5 58. 9% .

DAL RERR SR KU M ), K K B W/ C B 0. 35,

B2 0J68. mf 4k co, /@&k/wé%%i): AL
Fﬁ?ﬁﬁﬂzﬁﬁo 97 my MGIAL B P A TR 1 /\jtm
JER Y COy A, D“pr‘r“ 52°CO, 1) B ik Ny 1.95 ke
(CO, MYBFFEHCT. 997 kgam *) . #2020 EREK
%F%ﬁﬁﬁﬁm%%%Tﬁ%@ﬁMﬁimﬂ
CO, HLIRIRBE £ 3L P A2 1 CO, B h 462. 58
ST L SERE 12020 ARTR R IR BE A R B DA
256 00077 m® , % 58. 9% M FL I R 5., At A7 &
256.9 J7 t.

2.3 BREHE I

Fie FEKU 23 Tl 48 CO, W IRIR Bt 1T
fEE, F 4 H1 1 T3 E 2017 ~ 2021 4EK I8 7= 5 &
CO, LR TEEEE A 119 [T A it B VS S KA, ARG ]
SEEFUH M. AT LA ), CO, TREE - 48 i
A2 A =X E g CO, 1Y iR S FL I i A7,
i 4EB CO, BAFEM99% LA b, RN, 13255 a Fo[H
B LA Al A 7= B K U8, S e K A7 il
36.00 14 t, 4F-3 7.25 44 t; MIXI Al SE H A 5N
18. 5142 t, 4534 3.75 42 v; ¥AERY CO, BHA7E (I
() 2 28. 78 44 t, P4 5. 8 1L t.

R4 HE2017 ~2021 EKEFEBREHFESN
Table 4  Concrete production and carbon storage potential in China (2017-2021)

. IR UEF ek REE I CO, /1t iﬁﬁ?ﬁéé@éi% Pk CO, HFW%H
/ML HISmOAM AR WEAE CO, R/ 7t i
2017 23.16 7.21 3.61 5.76 450.71 5.81
2018 21.77 6.78 3. 89 5.42 423. 66 5.46
2019 23.30 7.25 3.63 5. 80 453.43 5.85
2020 23.77 7. 40 3.70 5.92 462. 58 5.97
2021 23.63 7.36 3.68 5. 88 459. 86 5.93
A1t 115. 63 36. 00 18.51 28.78 2250.24 29.01
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