
LiOH/Coconut Shell Activated Carbon Ratio Effect  Annisa Syifaurrahma, et al. 

235 

MOLEKUL 

www.jmolekul.com 

Articles 

https://doi.org/10.20884/1.jm.2021.16.3.805   

 

LiOH/Coconut Shell Activated Carbon Ratio Effect on the Conductivity of Lithium Ion Battery  

Anode Active  Material 

 

Annisa Syifaurrahma, Arnelli, Yayuk Astuti* 

 

Chemistry Department, Faculty of Sciences and Mathematics, Diponegoro University 

Jl. Profesor Soedharto, S.H. Tembalang, Semarang, Central Java, Indonesia 50275 

 

*Corresponding author email: yayuk.astuti@live.undip.ac.id 

 

Received July 24, 2021; Accepted September 15, 2021; Available online November 15, 2021 

 

 

ABSTRACT. A lithium ion battery anode active material comprised of LiOH (Li) and coconut shell activated carbon (AC) has 

been synthesized with Li/AC ratios of (w/w) 1/1, 2/1, 3/1, and 4/1 through the sol-gel method. The present study aims to 

ascertain the best Li/AC ratio that produces an anode active material with the best electrical conductivity value and determine 

the characteristics of the anode active material in terms of functional groups, surface area, crystallinity, and capacity. Based 

on the electrical conductivity test using LCR, the active material Li/AC 2/1 had the highest electrical conductivity with a value 

of 2.064x10
-3
 Sm

-1
. The conductivity achieved was slightly smaller than that of the active material with no addition of LiOH 

on the activated carbon at an electrical conductivity of 5.434x10
-3
 Sm

-1
. The FTIR spectra of the activated carbon and Li/AC 

2/1 showed differences in the Li-O-C group absorption at 1075 cm
-1
 wavenumber and the wide absorption in the area of 

547.5 cm
-1
 that represents Li-O vibration. Based on the results of SAA, the activated carbon had a larger surface area than 

Li/AC 2/1 at 17.057 m
2
g

-1
 and 5.615 m

2
g

-1
, respectively. The crystallinity of both active materials was low shown by the 

widening of the diffraction peaks. Tests with cyclic voltammetry (CV) proved that there was a reduction-oxidation reaction for 

the two samples in the first cycle with a large charge and discharge capacities of the activated carbon of 150.989 mAh and 

92.040 mAh, while for Li/AC 2/1 they were 91.103 mAh and 47.580 mAh. 

Keywords: activated carbon, LiOH, lithium ion battery anode active material, electrical conductivity. 

 

INTRODUCTION 

Batteries are devices that are capable of converting 

chemical energy into electrical energy through 

electrochemical processes, namely oxidation and 

reduction reactions. Lithium ion battery is one type of 

secondary battery that has widely been developed 

because it has high energy density, good cycle life, 

and no memory effect (Yu et al., 2015). The 

components comprising the battery entails anode and 

cathode active materials, separators, and electrolytes. 

The commonly used anode active material is 

graphite which has a theoretical capacity of 372 

mAhg
-1
 (Han, Jung, Jeong, & Oh, 2014). This capacity 

is relatively low and thus unable to adequately support 

the capacity need of electronic devices which are now 

increasing. The alternative is to use activated carbon 

as an anode active material instead of graphite. 

Activated carbon is being developed into anode 

material for lithium ion batteries because it has 

demonstrated higher capacity than graphite's 

theoretical capacity limit, good cycle stability, and a 

volumetric capacity of 1770 mAhcm
-3
 (Kim et al., 

2016). Research to improve the performance of 

activated carbon as an anode active material for 

lithium ion batteries continues to be carried out. 

Electrical conductivity can be increased by adding 

materials that are good electron conductors. Lithium 

hydroxide (LiOH) is one of the materials that can help 

promote conductivity since it has an average 

experimental conductivity of 129.05 Sm
-1
 (Corti, 

Crovetto, & Fernández-Prini, 1979). Lithium ion 

batteries in principle do not use lithium metal as an 

anode due to the possible formation of lithium 

dendrites. 

Previous research using activated carbon from 

candlenut shells with LiOH as an electrode has been 

carried out by Susana and Astuti (Susana & Astuti, 

2016). The optimum electrical conductivity found was 

2.34 x 10
-4
 Sm

-1
 and the capacitance was 327.93 F. 

On that account, exploration of the potential source of 

activated carbon in electrode making is thus critical. 

This includes a coconut shell that has a conductivity of 

95 Sm
-1
 (Yuningsih & Mulyadi, 2016). 

By looking at the previous studies, in this study, the 

anode active material from LiOH and coconut shell 

activated carbon was synthesized by variation of both 

materials with the ratio (w/w). Such design was 

undertaken to determine the effect of the addition of 

OH on the electrical conductivity of the active material. 

The ratio that produced the highest electrical 

conductivity value was characterized for its functional 

groups, surface area, crystallinity, and capacity. 
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EXPERIMENTAL SECTION  

Materials and Equipments 

The equipment used in this study were glasswares, 

analytical balance, pyrolysis reactor, furnace, 

microwave, oven, hot plate magnetic stirrer, petri dish, 

filter paper, pH meter, 200 mesh sieve, FTIR, XRD, 

LCR, CV, and SAA. The materials used in this study 

were coconut shell, 50% KOH, PEG 6000, citric acid, 

LiOH, 95% ethanol, and distilled water. 

Research Procedures 

The present research involved four stages of 

synthesis and characterization. The first was the 

production of coconut shell-activated carbon, starting 

from the carbonization of coconut shell carbonization 

and pyrolyzed coconut shell carbon activation. The 

second stage was the synthesis of activated carbon into 

an anode active material for lithium batteries using the 

sol-gel method. The third stage was the electrical 

conductivity test of the active material using LCR meter 

(LCR meter HIOKI 3532-50). Furthermore, the active 

material was characterized using FTIR (PerkinElmer 

with wavenumber in the range of 400–4000 cm
–1

), 

XRD (XRD Bruker which was carried out by firing the 

sample with X-rays of a CuKα source that has a 

wavelength of 1.54178 Å and a voltage of 30.0 kV), 

SAA (Quantachrome NOVA Instruments version 

10,01), and CV (Neware Battery Analyzer) for the 

LI/AC sample that had the highest electrical 

conductivity. 

Activated Carbon Production 

Coconut shells were cut into small pieces, cleaned 

from fibers, and dried at room temperature. The dried 

coconut shell was carbonized through the pyrolysis 

method using a pyrolysis reactor at a temperature of 

400 
o
C for 1 hour. 

Anode Active Material Synthesis 

Carbonized carbon was activated chemically using 

50% KOH. The ratio of carbon to 50% KOH (w/v) used 

was 1:5. The carbon that had been soaked in 50% 

KOH was microwaved for 5 minutes at 400 Watt for 

its physical activation. The product obtained was 

ground and sieved with a 200 mesh sieve. 

PEG 6000 was poured into a graduated cylinder 

glass and then dissolved in 95% ethanol at a 

temperature of 50 C. The mixture of LiOH and 

activated carbon with the variation of ratio (w/w) 1/1, 

2/1, 3/1, 4/1, and also activated carbon without the 

addition of LiOH were stirred and poured into a 

graduated cylinder glass containing PEG 6000 

solution while stirring and followed by the addition of 

4 M citric acid until the pH 4-5 was reached. The 

temperature of the mixture was then increased to 100 

C to form a gel for 1 hour and kept for 3 days. The  

 

gel was oven-dried at 105 C for 2 hours. 

Furthermore, the products were calcined at a 

temperature of 300 C to remove the water content 

and other organic substances.  

Active Anode Material Characterization 

The active material was tested for electrical 

conductivity using an LCR meter. The ratio of LiOH to 

activated carbon (Li/AC) that had the highest electrical 

conductivity was further characterized and made into 

battery cells. The characterizations used were FTIR, 

XRD, and SAA. The measurement of battery cell 

performance was carried out using a CV meter to 

determine the electrochemical performance and 

measure the battery capacity. 

 

RESULTS AND DISCUSSION 

Activated Carbon Production 

Coconut shell (Figure 1a) with a carbon content of 

about 74.3% presents good potential as a carbon 

material (Bledzki, Mamun, & Volk, 2010). The 

pyrolysis process decomposes organic compounds 

such as cellulose and lignin as well as volatile 

substances by heating in small amounts of oxygen and 

without the presence of other chemical reagents 

(Sudding, 2013). After the pyrolysis, the coconut shell 

used in this study would change color to black (Figure 

1b) indicating the decomposition of hydrocarbon 

compounds within the coconut shell. 

The carbonized coconut shell was first activated 

before being used as an active material. Chemical 

activation was done using KOH, whereas physical 

activation was done using microwave radiation. The 

activation process was aimed to enlarge the pores and 

increase the surface area of the activated carbon  

(Ferrera-Lorenzo, Fuente, Suárez-Ruiz, & Ruiz, 2014). 

During activation, KOH will bind tar compounds out 

through the pores so that the pores that are originally 

covered by impurities will become more open (Marsh 

& Reinoso, 2006). The opened pores will thereby 

increase the surface area of the activated carbon to be 

larger. KOH also acts as a dehydrating agent able to 

remove trapped water within the pores, further 

opening it in the process. The chemical reaction that 

occurs during the carbon activation process using 

KOH according to Foo and Hameed (Foo & Hameed, 

2012) entails that KOH will be reduced to potassium 

metal as shown in equation 1. 

6 KOH + C → 2 K + 3 H2 + 2 K2CO3 (1)
 

Physical activation with microwave radiation takes 

place through the mechanism of dipolar polarization 

and ionic conduction. Physical activation with 

microwaves was aimed to increase the surface area 

and enlarge the pores. 
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Figure 1. (a) Coconut shell before carbonization and (b) Coconut shell after carbonization 

 

Active Anode Material Synthesis 

The anode active material is an important 

component in the battery. The anode is the negative 

electrode where the half-cell oxidation reaction occurs, 

releasing electrons to the external circuit. Coconut 

shell activated carbon that had been made was used 

as an active material by adding LiOH.  

The active material was synthesized using other 

materials such as PEG 6000. Polyethylene glycol (PEG) 

6000 is a polymer that functions as a size controller 

that produces particles with a high surface area and 

prevents the agglomeration of particles (Fey, Huang, 

Kao, & Li, 2011). The addition of other materials 

during the synthesis of the active material such as citric 

acid serves to overcome the LiOH agglomeration that 

could have potentially occur in Li/AC 3/1 and Li/AC 

4/1 materials. Citric  acid  served as a pH controller 

as well.  The heating at a temperature of 100℃ would 

promote  the   production of  a  thick   solution or gel.  

The gel formation process that occurred is a 

condensation reaction in which 2 or more compounds 

combine to form larger molecules. 

The resulting gel was calcined for 3 hours at a 

temperature of 300℃. The calcination was aimed to 

remove organic molecules that were still present in the 

synthesized product (Danks, Hall, & Schnepp, 2016). 

The product acquired from the calcination was a black 

powder that comes from the color of activated carbon.  

Electrical Conductivity Test  

The synthesized active material was characterized 

for its inductance, capacitance, and resistance (LCR) to 

determine the electrical conductivity of the material. 

The electrical conductivity values of the materials were 

calculated from the antilog of the intercept in the 

plateau area equation (Figure 2) and are shown in 

Table 1. The plateau area is an area with a y value 

(conductivity log) that has a very small or stable 

increase with respect to changes in x (frequency log).

 

 

 

Figure  2. Frequency-dependent electrical conductivity graph from LCR meter measurement 
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Table 1. Sample electrical conductivity values from LCR measurements 

Sample Electrical Conductivity (Sm
-1
) 

Li/AC 1/1 7.209x10
-4
 

Li/AC 2/1 2.064x10
-3
 

Li/AC 3/1 1.770 x10
-4
 

Li/AC 4/1 1.086x10
-6
 

Activated Carbon 5.434x10
-3
 

 

Table 1 shows that the material with the highest 

electrical conductivity was Li/AC 2/1. The electrical 

conductivity increased from LiOH ratio composition of 

1 to 2, then decreased with increasing LiOH ratio 

composition at 3 and 4. This shows that the LiOH 

composition affects the electrical conductivity of the 

material.  

At Li/AC 1/1 and Li/AC 2/1 products, there is an 

increase in electrical conductivity due to the even 

distribution of lithium hydroxide on the surface of the 

activated carbon pores so that electrons flow in the 

anode material (Pratiwi, Sugiarti, & Wijaya, 2017). 

Thus, the electrical conductivity value increases. 

Meanwhile, the electrical conductivity which decreased 

with the addition of LiOH composition in the ratios of 

3 and 4 is thought to have occurred due to the 

colloidal agglomeration of LiOH. This can be seen 

from the calcination products of Li/AC 3/1 and Li/AC 

4/1 which had formed lumps. Agglomeration causes 

the particle size to become larger and the pores 

become tight so that lithium hydroxide cannot be 

accommodated on the surface of the activated carbon 

pores. The large particle size causes the resistance to 

increase, consequently, the electrical conductivity 

decreases because the resistance is inversely 

proportional to the electrical conductivity (Subhan, 

2011).  

The electrical conductivity of Li/AC 2/1 was 

compared to the activated carbon without LiOH 

addition. The results as shown in Table 1 suggest that 

the electrical conductivity of the activated carbon was 

slightly higher than that of the Li/AC 2/1 active 

material. It is presumed to be attributed to the 

formation of larger pores in the activated carbon 

allowing for electron mobility not to be hampered. 

Whereas, in Li/AC 2/1 material smaller pore size was 

observed as demonstrated by the SAA analysis 

presented in Table 3. 

Active Material Characterization 

Based on the results of the electrical conductivity 

test, the materials with the highest conductivity value, 

namely Li/AC 2/1 and activated carbon, were applied 

as anode active materials arranged into battery cells. 

These materials were characterized using FTIR 

spectroscopy, SAA, XRD, and CV meter. 

FTIR Characterization 

The IR spectrum of the Li/AC 2/1 material was 

compared to the spectrum of activated carbon to 

determine whether the material was successfully 

synthesized as shown in Figure 3. 

 

 

Figure  3. FTIR spectra of activated carbon and Li/AC 2/1 
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Table 2. Sample functional groups 

Functional Group 

Sample 

Activated Carbon Li/AC 2/1 

-C=O 1701 1713 

-O-H 3694 3711 

-C=C  1491 1500 

-C-O 1223 1244 

-Li-O-C - 1075 

-Li-O - 547.5 

 

The spectra  of activated carbon showed 

absorption at a wavenumber of 3694 cm
-1
 indicating 

a stretching  of the –OH  functional group derived 

from cellulose (Liang et al., 2020). The absorption 

peak at 1491 cm
-1
 indicates the stretching of the 

aromatic C=C functional group. The stretching 

vibrations of C=O carbonyl groups such as esters and 

carboxylic acids appeared in the area around 1701 

cm
-1
 (Köseoğlu & Akmil-Başar, 2015). The absorption 

at a wavenumber of 1223 cm
-1
 signifies the stretching 

of the C-O  functional group.  The difference in the 

spectra of activated carbon with Li/AC can be found 

in the absorption of the Li-O-C group at the 

wavenumber of 1075 cm
-1
 and the wide absorption in 

the area of 547.5 cm
-1
 that represents the Li-O 

vibration (Abdelghanya, ElBatalb, & Ramadanc, 

2016). The presence  of Li-O-C  and  Li-O  vibrations  

indicate that the material contains lithium. The 

electrical conductivity of Li/AC 2/1 is higher than that 

of activated carbon due to the presence of lithium in 

the Li/AC 2/1 composite as presented in the FTIR 

spectrum of Li/AC. Table 2 shows explicated spectral 

interpretation of the functional groups contained in the 

activated carbon and Li/AC 2/1 samples. 

Surface Area Analysis 

Surface area, pore radius, and total pore volume 

are important properties of a material. Therefore, 

characterization using a surface area analyzer (SAA) 

involving the BET method was conducted. The 

adsorption and desorption isotherm curves of 

activated carbon and Li/AC 2/1 can be seen in Figure 

4.  

Based on the adsorption isotherm curves shown in 

Figure 4, both demonstrated type IV isotherm in which 

according to Mays (2007), with the formation of 

multilayer of adsorption and desorption curves, the 

isotherm produce is quintessential of mesoporous 

materials.

 

  

(a) (b) 

Figure  4. Adsorption desorption isotherm curves of a) activated carbon and b) Li/AC 2/1 

 

Table  3. Surface area, pore radius, and total pore volume of samples 

Sample Surface Area (m
2
g

-1
) Pore Radius (Å) Total Pore Volume (cc.g

-1
) 

Activated Carbon 17.057 27.816 2.319 x 10
-2
 

Li/AC 2/1 5.615  10.80 1.566 x 10
-2
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Figure  5. Pore distributions of activated carbon and Li/AC 2/1 

 

Pore size is usually determined by the pore radius 

(Nimmo, 2004). Table 3 shows that the pore radius of 

Li/AC 2/1 material is lower than that of activated 

carbon. This shows that the pore size for Li/AC 2/1 

material is smaller than that of activated carbon. 

Lower radii suggest more irregular electron 

conduction paths consequential of an increase in 

resistance (Li & Lu, 2011). The greater the resistance, 

the lower the electrical conductivity.  Li/AC 2/1 product 

with a small pore size has a more irregular electron 

conduction path which increases the electrical 

resistance. It is because the electric field interaction 

between one pore and another for Li/AC 2/1 product 

is strong so that the path for electrons flows hard. As 

a result, the electrical conductivity decreases (Ke, 

Cheng-Feng, & Zhen-Gang, 2007). This is in 

accordance with the results of the electrical 

conductivity test shown in Table 1 where the electrical 

conductivity of Li/AC 2/1 was less than that of 

activated carbon.  

Li/AC 2/1 material had a pore volume of 5.35 x 

10
-4
 ccg

-1
 and a pore radius of 16.83 Å. Meanwhile, 

activated carbon had the highest pore volume at 8 x 

10
-4
 ccg

-1
 with a pore radius of 16.85 Å as shown in 

Figure 5. A higher pore size with a higher number or 

volume of pores is conjectural of fewer inter-porous 

cavities  than materials with a lower pore radius and 

lower pore volume. The number of voids between 

pores can be related to the porosity value where 

porosity is the ratio between the volume of voids per 

total volume. High porosity causes the measured 

resistance to be greater implying that fewer electrons 

can flow (Tristiana, Sembiring, & Simanjuntak, 2017).  

The results of the SAA analysis presented in Table 

3 indicate that the surface area of Li/AC 2/1 was 

smaller than that of activated carbon. Surface area 

affects  the capacity that a material can have. 

Materials with a high surface area will have a high 

capacity because a large surface area can 

accommodate  more  ions than a small surface area 

(K. Yu, Li, Qi, & Liang, 2018). This basis can be proven 

by measuring the capacity of the battery cells as 

discussed in Figure  8. 

XRD Characterization 

Observation of the crystal structure and phase 

identification of activated carbon and Li/AC 2/1 were 

carried out by XRD and the results are shown in Figure 

6. The diffraction pattern of the Li/AC 2/1 material 

was almost similar to that of activated carbon. There 

was a widening of the diffraction peak at an angle of 

2θ = 20° to 30°. Furthermore, there was also a slight 

shift in the angle of 2θ = 43.98° to 2θ = 43.96° which 

is the characteristic diffraction peak for activated 

carbon. There were new diffraction peaks found at 

angles of 2θ = 32.5°, 34.4°, 37.3°, 41.5°, and 48°. 

The diffraction pattern was analyzed using X'Pert High 

Score Plus software. The results showed that the 

diffraction peaks 2θ = 32.5° and 41.5° matched the 

JCPDS file number 96-900-8959 indicating the LiOH 

phase with a tetragonal crystal system. The diffraction 

peaks at 2θ = 34.4°, 37.3°, and 48° correspond to 

JCPDS data file number 96-151-6389, namely lithium 

propanoate with LiC3H5O2 composition and 

monoclinic crystal structure. The detection of lithium 

propanoate phase which was higher than LiOH is 

reckoned as a form of impurity. With such case, the 

electrical conductivity was affected in that it had 

become smaller than that of activated carbon. 

The XRD diffractograms show that the crystallinities 

of the two samples were still low as the diffraction 

peaks that appeared were wide or not sharp. The 

pattern of atomic arrangement in samples with low 

crystallinity is irregular and affects the electrical 

conductivity of the material. Electrical conductivity 

arises because electron easily moves through the 

crystal lattice (Vijayakumar et al., 2011). If the atomic 

arrangement is irregular then the movement of 

electron becomes more difficult so that the electrical 

conductivity will decrease. 
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Figure  6. Diffractograms of (a) Li/AC 2/1 and (b) activated carbon 

 

 

 
 

(a) (b) 

Figure 7. Cyclic voltammetry graphs of (a) activated carbon and (b) Li/AC 2/1 active materials 

 

Battery Cell Performance  

Li/AC 2/1 and activated carbon which had the 

highest electrical conductivities were arranged into 

battery cells. The performances of the battery cells 

were analyzed using cyclic voltammetry and 

measurement of battery capacity. Cyclic voltammetry 

test was aimed to determine the electrochemical 

performance of battery cells during the charging and 

discharging process. 

Figure 7 shows the relationship between the input 

voltage and the current measured as the output. In the 

first cycle, there were 2 peaks in both samples which 

were anodic peak and cathodic peak. The presence of 

a pair of redox peaks in the first cycle indicates that the 

battery cell reaction was reversible. In the activated 

carbon sample, anodic peaks appeared at 2.75 V and 

3.7 V and cathodic peaks were at 3.55 V. The 

appearance of anodic peaks indicate the occurrence 

of electrolyte decomposition, the formation of an SEI 

layer on the anode surface, and the reaction between 

lithium ions and functional groups on the activated 

carbon surface (K. Yu et al., 2018). In the Li/AC 2/1 

sample the anodic peak was at 2.3 V and the cathodic 

peak was at 3 V. 

In the second cycle, there was a decrease in peak 

intensity in both samples. This is due to the formation 

of solid  electrolyte  interphase  (SEI) layer on the 

anode  surface  from electrolyte decomposition (Han 

et al., 2014). During this cycle, the activated carbon 

material had a cathodic peak at a voltage of 3.4 V 

and an anodic peak at a voltage of 3.55 V. The Li/AC 

2/1 material  formed  a cathodic  peak with a 

widening peak at a voltage of 2.9 but no anodic peak 

was formed. The absence of anodic peaks in the Li/AC 

2/1 material could be due to the formation of the SEI 

layer and irreversible decomposition which inhibited 

the intercalation process in the second cycle (Su & 

Dong, 2019). 
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a) b) 

Figure  8. Battery cell charge-discharge curves of a) activated carbon and b) Li/AC 2/1 active materials 

 

The second measurement of battery cell 

performance was done to measure the capacity of 

activated carbon and Li/AC 2/1 battery cells to 

determine their ability to store energy. Measurements 

were made by a constant current for a certain period 

of time and the magnitude of the resulting voltage was 

recorded over time. The value of the voltage and 

current multiplied by the time will obtain a charge-

discharge graph.  

The test results shown in Figure 8 demonstrate a 

higher capacity for activated carbon than Li/AC 2/1. 

This shows that the Li
+
 ion storage capacity of 

activated carbon is better than Li/AC 2/1 (Aditya, 

2016). These results are in agreement with CV 

measurements that the current intensity for activated 

carbon was higher. Based on the results of the LCR 

test, the electrical conductivity of activated carbon was 

slightly higher than Li/KA 2/1 with values of 5.434x10
-

3
 Sm

-1
 and 2.064x10

-3
 Sm

-1
, respectively. The electrical 

conductivity is proportional to the number of electrons 

flowing (current), meaning that the number of 

electrons that can flow on activated carbon was more 

than Li/AC 2/1. This is in accordance with the energy 

storage capacity of lithium ion batteries in which it 

depends on the number of lithium ions stored in the 

electrode structure and the amount that can be moved 

during the charge and discharge process, as the 

amount of electron current stored and channeled is 

proportional to the number of lithium ions that are 

transferred (Aditya, 2016). 

 

CONCLUSIONS 

The LiOH to activated carbon ratio (w/w) in the 

synthesis of lithium ion battery anode active material 

which had the highest electrical conductivity value was 

Li/AC 2/1 with a value of 2.064x10
-3
 Sm

-1
. The Li/AC 

2/1 material showed absorption of the Li-O-C group 

at the wavenumber of 1075 cm
-1
 and absorption in 

the area of 547.5 cm
-1
 indicating Li-O vibration. 

Surface area analysis (SAA) presented that Li/AC 2/1 

had a surface area of 5.615 m
2
g

-1
. The crystallinity of 

the Li/AC 2/1 active material was low shown by the 

widening of the diffraction peaks at 2θ 10° to 35° due 

to the presence of activated carbon. The charge and 

discharge capacities for Li/AC 2/1 were 91.103 mAh 

and 47.580 mAh. 
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