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Fig. 1 The advantages of biomass-derived

carbon materials for Li metal anodes.
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Fig.2 (a) The digital image of a pristine BC film'"; (b) The digital image of a soft carbonized BC film'"; (c) TEM image of BC-1500"%; (d) SEM image of

[73].

original morphology before activation™; (e) SEM image of sample morphology after activation under the cotton-alkali mass ratios of 1 : 0.5*); (f) SEM image

[74]1.

of dandelion™"; (g) SEM image of the morphology of catkin®”; (h) SEM image of cotton'™); (i) SEM image of kapok'™'. Reprinted with permission.
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Table 1 The effects of activator and carbonization temperature on specific surface area and pore structure of biomass-derived carbon materials.
Raw Active Carbonization Mass ratio of cotton and active Specific surface Pore

material agent temperature agent area(m’/g) volume(m®/g) Reference
Cotton KOH 700 1:0.5 354.2 0.139 [73]
Cotton KOH 700 1:1 715.5 0.280 [73]
Cotton KOH 700 1:2 401.3 / [73]
Cotton KOH 700 1:0 23.1 / [73]
Cotton / 600 / 314 0.188 [74]
Cotton / 800 / 401 0.268 [74]
Cotton KOH 600 / 1281 0.477 [74]
Cotton KOH 800 / 1436 0.697 [74]
Cotton Urea 600 / 387 0.194 [74]
Cotton Urea 800 / 452 0.219 [74]
Cotton KOH/Urea 600 / 1087 0.514 [74]
Cotton KOH/Urea 800 / 1077 0.532 [74]
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Fig. 3 (a) The schematic diagram of HPTCF preparation®; (b) SEM
image of HPTCF;™ (c) SEM image of the pristine 3D-HCFs!",
(d) SEM i 1mage after plating Li into the 3D-HCFs at 1 mAh / cm’; Scale

bars, 50 mm!’
[74].

*I: (¢) SEM image of samples impregnated with KOH/urea
solution'™; (f) SEM image of samples impregnated with KOH/urea solution
carbonized at 600 °C™; (g) SEM image of samples impregnated with
KOH/urea solution carbonized at 800 °C7*; (h) Cycling performance of the
full cells with LiFePO, as the cathode and 3D-HCFs@Li (Cu@Li, or Li

foil) as the anode at 0.2 C"*). Reprinted with permission.
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Fig. 4 (a) SEM image of starch-based biomass carbon®; (b) SEM image of jute-based biomass carbon®; (c) SEM image of wheat straw-based biomass
carbon™; (d) SEM image of hemp cellulose-based biomass carbon”; (¢) SEM image of SNC™); (f) SEM image of CoNC™; (g) HRTEM image of CoNC™”;
(h) XPS spectrum of N 1s of CONC™*; (i) SEM image of SNC'; (g) elemental map of SNC™; (k) TEM image of SNC (inset shows SAED mode)™’;

(1) TEM image of wheat straw-based biomass carbon™, Reprinted with permission.
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+ Uniformly loading lithiophilic Ag nanoparticles to restrain dendrites

E5 ()i F R RSB RN (b) BAT B RS Y BP /R B EN Y (o) ke miil 4 @ 2 & EP AR EEAY (d)EP-Li &R E &7
Ml LiF A /R M5 (e) LilC-wood & A4 48 Ttk il 4 /R 2 K5 (£) C-wood., ZnO &4 C-Wood il Li/C-wood (L5} K 5 mmx7 mm) G i
B EHG, WoRE 4R A C-wood FLIE HR!; (@) ARANANIURLAE i A B 17 R bR (Ag@WDC) US54 7~ B A SEM [0
Fig. 5 (a) The Photograph of eggplant and its cross-sectional morphology'"”; (b) The schematic diagram of EP with interconnected channel-like structure!'™”);
(c) The schematic diagram of EP after Li metal droplet!'”); (d) The schematic diagram carbide of EP—Li metal composite anode, and a layer of LiF film was
further coated!'”; (¢) The schematic diagram of material design and subsequent synthesis, from C-wood (left), to ZnO-coated C-wood (middle), and finally to
Li/C-wood composite (right)"'; (f) The digital images of C-wood, ZnO-coated wood and Li/C-wood (dimensions of 5 mm x 7 mm), showing successful
infusion of Li metal into C-wood""'; (g) The schematic diagram and SEM of the composite of dendrite-free lithium anode with silver wood-derived carbon
(Ag@WDC)!"". Reprinted with permission.

24 ERETRABREITEN S 0E R PTG PR e o 0 AR Ak, AR A S IR E )

B iz RS Sl TR BT IF 5 1 H O o X <
PN UG BAZAT R RE R . S5 R R, L
SE T Li BRI R ROSE, R UESE g He 3 1 L
P A T A AR AR sy v P U RE T O A I
— M, Bt 3D LW B DU B 2R AE AT R
Ry ¥ R A R AR 0 R LS ) A I 4 A A
A BEAk, 3D B AR Y 2 FL A5 A AT IS IV ST TR

J@& Gt . SR, H8 =  SSA AL BT RE 253
SR RN e TS D8 ARG B S N 4
SEI A A I ik v i A T A, i 22 B FL B ik 2%
M RCHL I 22 FLAS H R B, S B 2 B SO0 A A
fih , WA 5 A BHES T HLPE . 2020 4F, 5K R PR
2SR B T RN £ 4 ) S P 3D B I
AR A VE AL AT 1 5 1 B AR T, A



55 4 1]

XA A TR R AR G Y R - 667 -

\ | | ', abomzat-modlflc

Wood with naturall channels Wood-dervied carbon MgO modified wood carbon

(c)
treatment

Hydrothermal _

-

deposmlw

Liin wood derived
carbon

i+ Soaked in KOH
solution

-
-

KOH loading

bamboo
fibers

F6 (a)MgO@WC/Li A HI 4R Gl A UR B, (b) A, WC, MgO@WC Rl MgO@WC/Li B4 bHRHHILHY SEM [
(c)ZnO@HPC A iR B, () REFEl bR m B R
Fig. 6 (a) A schematic of the material design and the subsequent synthesis from natural wood, to WC, MgO@WC, and, finally, to MgO@WC/Li composite
within 20 mAh/cm? Li"""*; (b) The corresponding SEM images of wood, WC, MgO@WC and MgO@WC/Li composite!"'*!; (c) The schematic diagram of the

synthesis of ZnO@HPC scaffolds"; (d) The schematic diagram of carbon materials from rice husk'"""". Reprinted with permission.
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Table 2 Comparison of structure, surface area and electrochemical performance of different biomass-derived carbon materials as host for Li metal.

Specific surface

Synthetic schemes Raw materials Production Structure area(m?/g) Performance = Reference
Freeze-drying and Pyrolysis Bacterial cellulose 3D Li-BC 1D / 600 h atl mA/cm’ [72]
carbonization
Pyrolysis carbonization and Activation Cotton ZnO@HPC@Li 1D 715.5 500 h at 0.5 mA/cm’ [73]
Pyrolysis carbonization Cotton 3D-HCFs@Li 1D 1436 1200 h at 1 mA/em’ [75]
Pyrolysis carbonization Cotton fabric HPTCF@Li 1D 631 300 h at 1 mA/cm’ [83]
Pyrolysis carbonization and Template Starch CoNC@Li 2D 719.7 400 cycles at 2 mA/em”  [89]
. o Gelatin and . 2
Pyrolysis carbonization Chitosan SNC@Li 2D 1576 1500 h at 1 mA/cm [5]
Pyrolysis carbonization Wood Li/C-wood 3D / 560 h at 1 mA/cm’ [112]
Freeze-drymg'and' Pyrolysis Egg plant EP_LiF iD 1742 500 h at 1 mA/cm? [113]
carbonization
Pyrolysis carbonization Wood Ag-WDC 3D / 450 h at | mA/cm’ [111]
Pyrolysis carbonization and Activation Bamboo fiber ZnO@HPC 3D 958 200 rcg];l/zinazt 20 [100]
Pyrolysis carbonization Rice husk RC@Li 3D / 240 cycles at 1 mA/em®  [101]
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