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Abstract: Direct air capture (DAC) technology, which captures carbon dioxide directly from the atmosphere, is a crucial tool in
combating climate change. To quantitatively assess and predict the cost of DAC technology in China, this paper employs a top-down
engineering economic analysis approach to develop a DAC cost analysis and prediction model. The study examines two types of DAC
technologies: liquid absorption DAC (L-DAC) and solid adsorption DAC (S-DAC) . The costs of DAC under different scenarios of
deployment scale, technological pathways, and energy types are investigated. The results indicate that the future deployment scale is a key
factor influencing DAC costs. By 2060, if the DAC deployment in China is limited to 30 million tons of CO, per year, the cost of carbon
removal for L-DAC and S-DAC will range from 1 037 to 1 838 yuan/t and 869 to 922 yuan/t, respectively. If the deployment scale reaches
300 million tons of CO, per year, the costs will decrease to 729-1 237 yuan/t and 543-580 yuan/t, respectively. With a deployment scale of
600 million tons of CO, per year, the costs will further drop to 655-1 102 yuan/t and 472-505 yuan/t, respectively. Energy-related carbon
emissions reduce the efficiency of CO, removal from the air by DAC, leading to an increase in the carbon removal cost. When using non-

fossil energy sources such as nuclear, photovoltaic, wind, and hydro power, the DAC carbon removal cost slightly increases over the
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capture cost; however, when using grid electricity or purchased heat, the increase is more significant. By 2060, photovoltaic energy supply

presents a more cost-effective option compared to other energy sources. Based on these findings, it is recommended to implement large-

scale DAC demonstration projects as soon as possible and gradually expand the application scale of DAC to reduce costs through

economies of scale and engineering optimization. It is also advised that DAC plants select non-fossil energy sources according to local

conditions to reduce carbon removal costs.
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Table2 Key parameter values
. KOH-Ca(OH),i# I DACH A B & EDACE A
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Cirect 1abour 280077 IC B 280 N 10077 7C B 0
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Table 3 DAC scale pathways in different scenarios
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Table4 Future electricity costs and

1 purchased thermal costs in China JL/kWh
DACHJCOFHEEHAM/ (t-a)
A
iy - 1 f2- 1 - P
SN CHEIES AL 5 AR R BR ke mR A
2025 e 1o 10 2025 0358 0379 0375 0292  0.625 0.216
s X i 2030 0352 0370 0362 0302  0.662 0.221
2030 10 10 2x10
2035 0325 0364 0354 0316  0.681 0.226
2035 10 10° 2x10°
2040 0306 0361 0350 0333 0.693 0.231
5 7 7
2040 10 1:5x10 310 2050 0278 0350 0350 0363  0.696 0.241
6 8 8
2050 10 10 2x10 2060 0263 0340 0357 0369  0.725 0.252
2060 3x10 3x10° 6x10°
W 5,
o s N e .
LT R b BB HERC I T2 % BUA B9 Rk IR e i
2 _n%I—ﬁﬁI‘lb

RS YA, 2025 4EBUR A, 2060 4FEHUR /)
o 2025 4FH R FISMNEE ST (BRI F2 % BUR

RATHI SRS, FHEEF] 2060 4FBRHFLIA T

AT 2025 4E T 80%, 45 AETRAGBRFAELL N 7251k

192

2.1 DAC AN HTER

W 3 R, XFF CO, i #ERE S 100 J7 t/a

) L-DAC T 1, HAFHEEETT 0T Al S A



JH % 4 RS

SR (DAC) B IRASTIAG 00 B FERzm 5 2%

2024 4E55 10 4

®5 ARRBAXFAEENRHLEF

Table 5 Carbon emission factors for different electricity

generation and thermal energy sources g/kWh
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under different energy supply methods
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