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Figure S1. (A) SEM image of the pristine ZIF-8 nanoparticle. (B) XRD pattern of the pristine ZIF-8
nanoparticle.

In this study, the deposition of ZIF-8 on LFP was followed by adding different dosage of reactants
not controlling the deposition time. As reported earlier [25], the yield percentage of ZIF-8 was about
roughly 25% of the total amount of zinc nitrate hexahydrate used. This information was used to calculate
the amount of zinc nitrate hexahydrate to be used to obtain the desired weight percentage of ZIF-8 that
would be deposited on LFP. Here also, the zinc nitrate hexahydrate and 2-methylimidazole were mixed
in the molar ratio of 1:8. Thus, by varying the zinc nitrate hexahydrate amount and maintaining the
above 1:8 ratio, different wt.% depositions of ZIF-8@LFP was obtained. Surface modification of
LiFePO4 by various percentage compositions of ZIF-8 are given below in Table S1.

Table S1. Different formulation of ZIF-8 deposition on LFP materials

Materials
Sample ZIF-8 content Zinc nitrate .
(Wt.%) .. LFP Ethanol
’ hexahydrate  methylimidazole
(&  (mL)
(mmol) (mmol)
1 wt.% ZIF-
1 0.44 3.51
8@LFP
2 wt.% ZIF-
2 0.88 7.03 5 70
8@LFP
3 wt.% ZIF-
3 1.32 10.54
8@LFP
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Figure S2. XRD patterns of the (a) 1 wt.% ZIF-8@LFP, (b) 2 wt.% ZIF-8@LFP, (c) 3 wt.% ZIF-
8@LFP and (d) 4 wt.% ZIF-8@LFP composites, which were prepared by a magnetic stirring

method.



Figure S3. SEM images of the (A) 1 wt.% ZIF-8@LFP, (B) 2 wt.% ZIF-8@LFP, (C) 3 wt.% ZIF-
8@LFP and (D) 4 wt.% ZIF-8@LFP composites, which were prepared by a magnetic

stirring method.
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Figure S4. (A,B) TEM images of the bare LFP. (C,B) 2 wt.% ZIF-8@LFP [A]/MWCNT composite.



Table S2. Comparative analysis of the intensity ratio (In/Ig) of the different LFP composite

materials.
Sample Ip le In/lc
bare LFP 4281.13 5075.96 0.8434
2 wt.% ZIF-8@LFP [A] 4527.52 5198.79 0.8709

2 wt.% ZIF-8@LFP [A/MWCNT 3741.93 4337.77 0.8626
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Figure S5. XPS deconvolution spectra of (A,B) O 1s, (C,D) Fe 2p, (E,F) P 2p and (G,H) Li 1s peaks

of the bare LFP and LFP composite (2% ZIF-8@LFP [A]/MWCNT).



4000

d) ~@
(e)
(b)
3500
(©)
E 3000
©
g
)
O 2500
1stcycleat0.1C
= (a) LFP
20004 = (b)1wt% AF-8@LFP [MS]
— (c) 2 Wt.% ZF-8@LFP [MS]
e (d) 3 Wt.% AF-8@LFP [MS]
— (e) 4 Wt.% AF-8@LFP [MS]
1500 T T T T T T T
0 20 40 60 80 100 120 140 160

Specific Capacity (mAh g™')

Figure S6. First charge-discharge profile for the (a) bare LFP, (b) 1 wt.% ZIF-8@LFP [MS], (c) 2 wt.%

ZIF-8@LFP [MS], (d) 3 wt.% ZIF-8@LFP [MS], and (¢) 4 wt.% ZIF-8@LFP [MS]

electrodes.

Table S3. Comparative electrochemical performance results for different ZIF-8@LFP

formulations.

Specific capacity Qs (mAh g!) CE%

Sample
Qsp_Charge Qsp_Discharge  Qsp_Dis/Qsp Ch

bare LFP 144.57 143.06 98.95
1 wt.% ZIF-8@LFP [MS] 146.54 144.95 98.92
2 wt.% ZIF-8@LFP [MS] 146.57 145.69 99.39
3 wt.% ZIF-8@LFP [MS] 142.85 141.54 99.00
4 wt.% ZIF-8@LFP [MS] 136.07 135.53 99.05
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Figure S7. Charge-discharge curves of (A) bare LFP, (B) 2 wt.% ZIF-8@LFP [MS], (C) 2 wt.% ZIF-
8@LFP [A] and (D) 2 wt.% ZIF-8@LFP [A]/MWCNT electrodes at 0.1C/0.1C rate for 30

cycles.
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Figure S8. Average discharge voltage and voltage efficiency profile of the (a) bare LFP, (b) 2

wt.% ZIF-8@LFP [MS], (¢) 2 wt.% ZIF-8@LFP [A], and (d) 2 wt.% ZIF-8@LFP

[A]/MWCNT electrodes

Figure S9. SEM images of 2 wt.% ZIF-8@LFP [A]/MWCNT electrode before (A) and after



(A) 100 cycles at 1C rate. SEM images of the bare LFP electrode before (C) and

after (D) 100 cycles at 1C rate.
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Figure S10. XRD patterns of 2 wt.% ZIF-8@LFP [A]/MWCNT electrode before (A) and

after (A) 100 cycles at 1C rate.
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Figure S11. EDX analysis of 2 wt.% ZIF-8@LFP [A]/MWCNT electrode before (A) and

after (A) 100 cycles at 1C rate.
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Figure S12. Charge-discharge curves of (A) bare LFP, (B) 2 wt.% ZIF-8@LFP [MS], (C) 2 wt.% ZIF-

8@LFP [A] and (D) 2 wt.% ZIF-8@LFP [AJ/MWCNT electrodes at 0.2 - 10C rates.
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Figure S13. (A) Nyquist plots of the (a) bare LFP, (b) 2 wt.% ZIF-8@LFP [MS], (c) 2 wt.%
ZIF-8@LFP [A] and (d) 2 wt.% ZIF-8@LFP [A]/MWCNT electrodes before high
rate (at 0.2C - 10C) cycles. (B) The magnified view of Figure S7A. (C) The linear

dependence of Z’ versus w2 plot for before high rate (0.2C - 10C) cycles.
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