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Table S1. Production vyields of hydrochars and HMNCs derived from horse manure at different

ammonia concentrations.

Sample Hydrochar yield (%) HMNC yield (%)

HMNC-0 74.12 31.24
HMNC-0.5 71.72 27.31
HMNC-1.0 68.26 26.57
HMNC-1.5 65.73 23.92

Fig. S2. TEM images and SAED pattern of HMNC-1.0.
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Fig. S3. N, adsorption-desorption isotherm of horse manure.
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Fig. S4. XRD pattern of horse manure corresponding to the crystalline cellulose | structure.

S3



Qverlay

QOverlay

Fig. S6. SEM-EDS mapping analysis of HMNC-1.0.
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Fig. S7. CV curves measured in 0.1 M KOH solution with the saturation of N, (dashed line) and O,
(solid line) at a scan rate of 50 mV s7*: (a) HMNC-0, (b) HMNC-0.5, and (c) HMNC-1.5.
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Fig. S8. LSV curves measured at various rotation speeds from 225 to 2500 rpm in O,-saturated 0.1 M
KOH solution at a scan rate of 10 mV s™*: (a) HMNC-0, (b) HMNC-0.5, and (c) HMNC-1.5. Note: The

current density was subtracted from the capacitive current measured in the N,-saturated electrolyte.
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Table S2. Comparison ORR results of the biomass-derived nitrogen-doped carbon materials in 0.1 M KOH. The ORR onset potential (Eyns:) and half-

wave potential (E;/;) in O,-saturated 0.1 M KOH are given with respect to Ag/AgCl.

, Electron Catalyst
, Surface area Pore volume  Nitrogen content Eonset )
Catalysts Biomass (m2 &) (cm? ) (atom%) V) transfer loading Reference
g & ? number (n) (mgcm™)
CD Cow dung 128.5 0.091 - -0.12 - 0.203 S1
CS Chitin 100 0.06 3.69 -0.17 3.63 @-0.7V 0.202 S2
Chicken feather 3.5 @-0.7V

NCA-K-900 rachis 183.2 0.238 2.3 -0.02 2.5 @-0.5V - S3
CCB Chicken bone 69 - - -0.19 - - S4
CCB; Chicken bone 294 - - -0.12 - - S4
CN,-1000 Poutry feather - - 8.2 -0.195 - 0.353 S5
CN,-950 Chicken feather 4.77 ; 2.3 ~0.20 - 1.777 s6

rachis
CNA,-900 Chicken feather 301.2 ; 43 ~0.02 - 1.777 $6

rachis
N-GLC Bagasse 530 0.07 ~4 @-0.4V 0.750 S7
CNPs-800 Allium sativum 234.1 0.14 - -0.08 3.8 @-0.5V - S8
N-QD Unripe peach - - 8.77 -0.05 1.82@-0.7V 1.76 S9
N-HPC Allium cepa 1607 - - -0.10 3.3 @-0.4V 0.141 S10
BCM Pomelo peel 62.8 0.03 0.51 -0.23 3.2 @04V - S11
a-BCM Pomelo peel 314.3 0.22 2.41 -0.08 3.6 @-0.4V - S11
HMNC-1.0 Horse manure 55.2 0.055 1.32 -0.15 2.70 @-0.4V 0.398 This work
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