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32 Fig. S1. Schematic showing the continuous carbon coating by DAP process
33

34 The schematic diagram showing the continuous carbon coating process by DAP process is 

35 included in the supporting information as Fig. S1. The dehydrating agent, which when added to 

36 the sucrose solution during carbon coating, plays a crucial role in achieving a uniform carbon 

37 coverage on LFP. It helps in catenation of carbon atoms through dehydration of water molecule 

38 from sucrose molecules, which is followed by thermo-polymerization of dehydrated sucrose 

39 molecules and thereby contributing uniform graphitic carbon coating surrounding LFP particles 

40 after carbonization. 
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41 The FE-SEM images of as-synthesized heat-treated and carbon coated LFP have included in Fig. 

42 S2, Fig. S3 and Fig. S4. It is observed that the morphology of heat-treated LFP and carbon coated 

43 LFP (Fig. S3 and Fig S4) are similar, implying that carbon coating doesn’t change the morphology 

44 of LFP particles before and after carbon coating as carbon coating is purely a surface modification. 

45 However, the morphology of as-synthesized LFP is different from these LFP particles and the 

46 reasons are not clear at this juncture. Similar kind of difference in morphology between as-

47 synthesized and heat-treated particles by flame spray pyrolysis has reported by Wagner research 

48 group (c.f. Wagner et al, Transl. Mater. Res, 2016, 3, 025001), who extensively studied the 

49 synthesis of various nanoparticles by flame spray pyrolysis unit. They reported that as-synthesized 

50 particles showed mixed morphology when obtain from FSP before annealing and later showed 

51 uniform morphology after annealing, indicating that some un-reacted molecules during FSP 

52 process responsible for mixed morphology. However, later the un-reacted molecules fused 

53 together during heat treatment and form uniform morphology. Similarly, in the present study, 

54 though as-synthesized LFP shows mixed morphology, the same LFP particles shown uniform 

55 morphology after heat treatment, demonstrating that LFP particles produced by FSP upon 

56 annealing shows homogeneous morphology.
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73 Fig. S2: FE-SEM images of as-synthesized LiFePO4 
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106

107

108

109

110 Fig. S3: FE-SEM images of heat treated LiFePO4 (A-D) and Histogram showing particle size 

111               Distribution(E)
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119

120 Fig. S4. FE-SEM images of LiFePO4 carbon coated C-LFP-1(a-b), C-LFP-3(c-d) and C-LFP-
121               4 (e-f) using DAP process
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136

137

138

139

140 Fig. S5: HR-TEM images of C-LFP-2 showing the core shell structure with the presence of   

141              graphitic and crystalline carbon on LFP.
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144

145  

146    Fig. S6. FE-SEM images of   C-LFP-2 taken at low magnification (A-D)
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173 Fig. S7: Cyclic stability of DAP carbon coated LFP studied with varying thickness at 1C rate
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175

176

177 Fig. S8: Carbonization strategy for bulk carbon coating.
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207 Fig. S9: Comparison of (a) X-ray diffraction analysis, (b) Raman analysis and (c) cyclic stability 
208 for optimization conditions of bulk carbon coated LiFePO4
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213

214 Fig. S10: (a) X-ray diffraction pattern and (b) Raman spectra of C-LFP-2B
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227

228 Fig. S11: FE-SEM images of C-LFP-2B
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240
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248

249 Fig. S12: EIS spectra of pristine LFP (a) and C-LFP-2B (b) carried out in a 

250                 frequency of 0.01mHz to 100 kHz
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259 Calculation of specific energy:

260 The specific energy of the full cell was calculated by the following equation as reported 

261 previously.1, 2  

262 E = (V * m * C) / W

263 Where 

264 V = Nominal cell voltage (V)

265 m = Active material weight (g)

266 C = Cathode limited specific capacity (mA h g-1)

267 W = Weight of the cell components (Active material weight of cathode + active material weight 

268 of anode + weight of separator + weight of electrolyte)

269 The specific energy of cathode (C-LFP) developed in the present study in full cell is calculated as 

270 follows:

271 E = (1.87 V * 0.0067 g* 115 mA h g-1) / (0.0787 g)

272 E = 18 W h kg -1

273 For full cell using commercial electrodes specific energy is calculated as 

274 E= (1.87 V * 0.0062 g * 127 mA h g-1) / (0.07797 g)

275 E= 18.8 W h kg-1
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