DENDRITE INFORMATION
in LiFePO4 batteries

 Caused by lithium plating

	Parameter
	Safe limit for LFP (per cell)
	Why the limit matters

	Maximum charge voltage
	3.65 V ± 0.05 V 
(most datasheets specify 3.60 V-3.65 V)
	Staying below this voltage keeps the anode potential above 0 V vs. Li/Li⁺, preventing lithium-metal plating on the graphite anode.

	Charge rate 
(C-rate)
	≤ 1 C for most commercial packs (many OEMs recommend ≤ 0.5 C for longest life)
	Higher currents increase local current density, which can exceed the electrolyte’s critical current density (CCD) and force plating even at normal voltage.

	Temperature during charge
	≥ 0 °C (ideally 15 °C 35 °C)
	Below 0 °C the electrolyte conductivity drops, raising the over-potential for a given current and making plating more likely.

	Discharge cut-off
	≈ 2.5 V – 2.8 V 
(depends on the pack)
	Discharging too deep stresses the cathode and can also increase internal resistance, indirectly affecting charge-over-potential later.



Charge-rate control
· Even at 3.65 V, a very high current can create a large IR drop across the cell’s internal resistance, effectively lowering the anode’s local potential enough to initiate plating.
· Limiting to ≤ 1 C (or the manufacturer’s recommendation) keeps the current density below the electrolyte’s CCD for most standard LFP electrolytes.
2. Temperature management
· Cold temperatures increase the electrolyte’s resistance, so the same current produces a larger voltage drop, again risking a negative anode potential.
· Keeping the pack ≥ 0 °C (preferably in the 15 °C 35 °C window) maintains low resistance and stable SEI, reducing the chance of dendrite nucleation.
How this compares to sodium-ion (since you’re using both)
Interesting contrast:
	Feature
	LFP
	Sodium-ion

	Dendrite risk
	Low
	Very low

	Plating tendency
	Possible when cold
	Much harder

	Abuse response
	Benign
	Very benign


Sodium-ion is actually even more dendrite-resistant than LFP — one of its big selling points

