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Abstract: Advanced bio-liquid represent a critical complementary pathway for achieving deep decarbonization in the transportation
sector, and hold significant strategic values particularly in sectors that are difficult to electrify, such as aviation, shipping, and certain
heavy-duty transportation. This study systematically analyzes the development positioning, resource base, technical pathways, and
emission reduction potentials of advanced bio-liquid fuels in China. It assesses the reserves of non-food biomass resources, such as
waste oils/fats and lignocellulosic biomass, as well as the development prospects of major technical pathways, including biodiesel,
Fischer-Tropsch fuels, alcohol-based jet fuel, and bio-methanol. The study indicates that the use of advanced bio-liquid fuels could
reduce emissions by approximately 2.34 x10° tCO, by 2060. Among these, the contribution of road transportation to emission
reductions will gradually decline as electrification progresses, while sustainable aviation fuels and low-carbon marine fuels will
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become key avenues for future emissions reductions in the transportation sector. Although waste oils/fats offer advantages for near-
term deployment, their resource scale is limited. In the medium to long term, efforts must gradually expand toward lignocellulosic and
synthetic fuel pathways. In the future, China needs to establish mechanisms for feedstock supply, life-cycle carbon accounting, and
green fuel markets to promote the coordinated development of advanced biofuels with electrification and hydrogen energy, thereby
providing support for deep decarbonization in the transportation sector.

Keywords: advanced bio-liquid; decarbonization of transportation; non-food biomass; sustainable aviation fuel; low-carbon marine

fuels; emission reduction potential
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JE R Gy MiRIN Y b eI HIR
INERERE YR LI WW 38.3 gCO, eq/MJ [51]
TR FEFF YR O WtW 2.75~47.8 gCO, -eq/MJ .1 [52]
TErr YR LB WtW -0.020~-0.012 gCO,-eq/MJ [53]
Mk R YR O WtW -23.9~30 gCO, -eq/MJ Z. 1% [54]
TEH LHAER LB WtW 9~13 gCO, -eq/MJ L[ [55]
FEA i L WtW -14.8 gCO, -eq/MI Z. 1 [56]
[7¥N YR N WtW 67.4 gCO, -eq/MI 2.1 [57]
MIA YR O WtW -3.3 gCO, -eq/MJ Z.F% [58]
FaR AU FR O WtW 93.4 gCO, -eq/MI Z. I [59]
H R Yz O WtW 8.4 gCO, -eq/MJ 2T [60]
HEd, A5t FT-SAF WtW 16 gCO, -eq/MJ, 59 gCO, -eq/MJ SAF [61]
KIE ATJ-SAF WtW 0.758 gCO, -eq/MJ SAF [62]
FEFF FT-5&h WtW 17 gCO, -eq/MJ 4531 [63]
AR, FRFEFF. MIECRE . 505 A R WtW 19 gCO, -eq/MJ, 18 gCO, -eq/MJ, [64]
11 gCO, -eqg/MJ, 15 gCO, -eq/MJ 447
PN AL EE WtW 21 gCO, -eq/MJ 53t [65]
SEHF I LWL WtW 31 gCO, -eq/MJ 4EiH [65]
JE 7 g asy/ESi]| WtW 3.1~20.2 gCO, -eq/MJ &3 [66]
AN TR HEFA-SAF WtW 38.4 gCO, -eq/MJ SAF [67]
JE FAE A HVO WtW 17 gCO, -eq/MJ HVO [68]
BT HVO WtW 28 gCO, -eq/MJ HVO [68]
3 RIBETENEEWRERE S RFIR A
JERH 133 CCEVIRARIRARL R ED AR A (/L AP AAIRED IR
TKFEFF 0.238 YR O 0.25 €/L [69]
e 0.218 LTYE R LB 0.87 [53]
INERERT 0.249 YR LB 0.75 [70]
PO 0.250 HFUHE O 0.65 [71]
Wik 2 0.272 YR LI 0.71 [72]
BER . JFEA 0.431 YR LB 0.77, 0.97 [73]
Molk &4 0.217 FT-SAF 0.92 [74]
AT 0.118 FT-SAF 1.98 [75]
RERAEY 0.118 FT-SAF 2.15 [75]
PNER 0.848 HEFA-SAF 1.08 [76]
R 0.889 HEFA-SAF 1.13 [75]
AR 0.820 HEFA-SAF 1.32 [75]
Molk &4 0.336 ATJ-SAF 2.08 [75]
p N 0.109 ATI-SAF 0.75 [77]
FEHT 0.257 ATJ-SAF 1.86 [75]
RERAEN 0.257 ATJ-SAF 2.71 [75]
Rt 0.272 LR 0.51 [78]
BRI 0.800 HVO 0.82 [68]
J& 7 0.930 AL — [79]
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