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Battery Comparison Sheet

Lead Acid Batteries

Lithium Batteries

Lithium Iron Phosphate

Comparison (LiFePO4) Batteries
Moderate (90-150
1 Energy Density Lower (30-50 Wh/kg) Higher (150-250 Wh/kg) Wh/kg)
2 Cycle Life 300-500 cycles 500-2000 cycles 2000-5000 cycles
Heavier (high weight-to- | Lighter (high energy-to-
3 Weight energy ratio) weight ratio) Light to moderate
4 Volume Larger (bulkier) Smaller (more compact) Compact
Short to moderate (1-5
5 Charge Time Longer (8-12 hours) Shorter (1-3 hours) hours)
Moderate to high (up
6 Discharge Rate Lower (typically up to 1C) Higher (up to 3-5C) to 3C)
Operating
7 Temperature Narrow (0°C to 40°C) Wide (-20°C to 60°C) Wide (-20°C to 60°C)
Requires regular
8 Maintenance maintenance Low maintenance Low maintenance
9 Cost Lower initial cost Higher initial cost Moderate initial cost
10 Efficiency Lower (70-80%) Higher (90-95%) High (90-95%)
11 |Self-Discharge Rate| Higher (5-15% per month) | Lower (1-5% per month) | Low (1-3% per month)
Lower (risk of leakage and
12 Safety gas emissions) Generally safe High (stable chemistry)
13 Durability Less durable (fragile) More durable Very durable
Good (less well-
14 Recyclability Good (well-established) Improving established)
Environmental Higher (lead and acid
15 Impact pollution) Lower Lower
16 Energy Efficiency Less efficient More efficient More efficient
Overcharge Higher (built-in Higher (built-in
17 Tolerance Lower (risk of damage) protection) protection)
18 |Depth of Discharge Low (50-60%) High (80-90%) Very high (80-100%)
Temperature Sensitive to temperature
19 Sensitivity extremes Less sensitive Less sensitive
Vibration
20 Resistance Poor Good Good
21 Charge Retention Lower Higher Higher
22 Voltage Stability Lower Higher Higher




23 [ Charging Efficiency Lower Higher High
24 Cost per Cycle Higher Lower Lower
25 Size Larger Smaller Compact
Electrical
26 Conductivity Lower Higher Moderate
Weight-to-Energy
27 Ratio Poor Excellent Good
28 [Flexibility in Design Less flexible Highly flexible Moderately flexible
Suitability for High
29 Current Lower Higher Moderate
Long-established, widely Newer, gaining
30 Historical Usage used Relatively newer popularity
31 Shelf Life Shorter (2-5 years) Longer (8-10 years) Longer (10-15 years)
Charge Cycles to More cycles (2000-
32 80% Capacity Fewer cycles (300-500) More cycles (500-2000) 5000)
Temperature
33 [Range for Charging Narrow (10°C to 30°C) Wide (-20°C to 60°C) Wide (-20°C to 60°C)
Resistance to Deep Poor (can damage the Good (can handle deeper| Very good (can handle
34 Discharge battery) discharge) deep discharge)
Impact of Can lead to damage and Typically includes High protection against
35 Overcharging reduced lifespan protection circuits overcharging
36 |Internal Resistance Higher Lower Lower
Thermal Runaway Higher risk if not Minimal risk (stable
37 Risk Lower risk managed chemistry)
Performance in
38 High Load Lower performance Higher performance Good performance
Battery Not included in basic Usually included in Usually included and
39 Management models advanced models well-developed
Weight for Power
40 Output Heavier Lighter Moderate
41 Ease of Handling Bulkier and heavier Easier to handle Easier to handle
42 Voltage Range Fixed voltage range Adjustable voltage range | Fixed voltage range
Compatibility with Specific compatibility
43 Chargers Limited compatibility Wide compatibility required
Resistance to Short
44 Circuit Lower resistance Higher resistance Higher resistance
Charge Efficiency
45 at Partial State Lower Higher Higher
Recovery from Better (may include Good (built-in
46 Over-discharge Poor recovery features) protection)
Emissions During [Gas emissions and potential
47 Operation leaks Minimal emissions Minimal emissions




Resistance to

48 Extreme Less resistant More resistant Very resistant
49 |Ease of Installation Standard installation Easier installation Standard installation
Technology Mature and well- Developing, but rapidly Developing, but
50 Maturity understood advancing increasingly popular
Higher (due to hazardous Lower (less hazardous | Lower (less hazardous
51 Cost of Disposal materials) materials) materials)
Charging
52 Temperature Narrow (0°C to 40°C) Wide (-20°C to 60°C) Wide (-20°C to 60°C)
Cooling
53 Requirements Minimal Minimal Minimal
Storage
54 Temperature Narrow (0°C to 40°C) Wide (-20°C to 60°C) Wide (-20°C to 60°C)
Cost of Higher (due to regular Lower (minimal Lower (minimal
55 Maintenance checks and water refills) maintenance) maintenance)
Initial Setup Moderate (may require Low (simple
56 Complexity Low (simple installation) | specialized equipment) installation)
Suitability for
57 | Renewable Energy Less efficient Highly suitable Highly suitable
Charge Rate Higher (can handle fast | Moderate (can handle
58 Capability Lower (generally slower) charging) fast charging)
Discharge Rate Higher (can handle high | Moderate to high (can
59 Capability Lower (generally slower) discharge rates) handle high discharge
Lower (loss of charge over | Higher (minimal loss of | Higher (minimal loss of
60 Storage Efficiency time) charge over time) charge over time)
61 Service Life Shorter Longer Longer
Maintenance
62 Frequency Regular checks needed Rarely needed Rarely needed
Efficiency at Partial
63 State of Charge Lower Higher Higher
Voltage Stability
64 Under Load Lower Higher Higher
Significant (performance
65 Impact of Aging declines) Minimal Minimal
Battery Health Advanced (often includes| Advanced (includes
66 Monitoring Basic (if at all) BMS) sophisticated BMS)
Internal Chemistry
67 Stability Less stable More stable Very stable
Physical Size
68 Options Limited Wide range of sizes Limited
Mechanical
69 Robustness Lower Higher Higher
Advanced (fast charging |Advanced (fast charging
70 [ Ease of Recharging Basic capabilities) capabilities)
Energy Recovery Good (efficient energy | Good (efficient energy
71 (regenerative Limited recovery) recovery)
Suitability for
72 Electric Vehicles Less suitable Highly suitable Highly suitable




Higher (due to frequent

73 | Cost Over Lifetime replacements) Lower (longer life) Lower (longer life)
Noise During
74 Operation Typically silent Typically silent Typically silent
Ease of Integration
75 with Existing Moderate High High
Compatibility with Specific compatibility
76 Existing Chargers Limited Wide compatibility required
77 |Recharge Efficiency Lower Higher High
Battery Form Customizable (varied Customizable (varied
78 Factor Standard (varied sizes) sizes) sizes)
79 Power Density Lower Higher Moderate
Cold Weather
80 Performance Poor Good Good
Hot Weather
81 Performance Moderate to poor Good Good
Self-Discharge Over
82 Time Higher Lower Lower
Ability to Handle
83 Partial Discharges Lower Higher Higher
84 Ease of Disposal | Complex (hazardous waste)| Easier (less hazardous) | Easier (less hazardous)
Application
85 Flexibility Less flexible Highly flexible Moderately flexible
Ability to Operate
86 in Extreme Limited Good Very good
Overheat
87 Protection Limited Integrated Integrated
Underheat
88 Protection Limited Integrated Integrated
Durability Against
89 Physical Impact Less durable More durable Very durable
Energy Storage
90 Efficiency Lower Higher Higher
Recharging Safety Advanced (includes Advanced (includes
91 Features Basic protection circuits) protection circuits)
Operational Life
92 Without Shorter Longer Longer
Suitability for
93 Backup Power Moderate High High
94 Battery Aging Faster Slower Slow
95 Heat Dissipation Less effective More effective More effective
96 |Electrical Efficiency Lower Higher Higher
Recharging
97 Flexibility Limited High High




Suitability for High-

98 Drain Devices Lower Higher Moderate
Suitability for Low-
99 Drain Devices Suitable Highly suitable Highly suitable
Flexibility in
100 Battery Design Less flexible Highly flexible Moderately flexible




