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Abstract 
It is defined by some important parameters for PKL electrochemical cells. The parameters have been defined 

theoretically which are given by the following: (i) Open circuit voltage (Voc) (ii) Short circuit current (Isc) (iii)Voltage 

Regulation (VR) (iv) PKL power density (PD) (v) Energy Density(ED) of PKL, (vi) Capacity of the PKL cell( AH) (vii) 

Energy efficiency of a PKL cell (ηc) (viii) Maximum Power(Pmax) and ix) Load Power(PL) etc. The variation of these 

parameters with the variation of time has been studied. In this paper the variation of open circuit voltage, short circuit 

current, load voltage and load current with the variation of time in hours have been studied. All has been tabulated and 

graphically discussed. 
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I. Introduction 

 
Pathor Kuchi leaf is known as a medicinal leaf from ancient time. Because it has a great medicinal value. It is used for 

different kinds of diseases like dysentery, kolhera, typhoid, kidney disease etc. in west Bengal, India there is no 

alternative about Pathorkuchi leaf for folk medicine. People are using the leaf as a folk medicine. But now a days, it is 

using to generate electricity for low and medium power production [1-18]. Generally Zn  and Cu  metal is used as an 

electrode and extract of the PKL juice is used as an electrolyte. To enhance the power of the PKL electricity some 

secondary salt is used. Copper sulfate ( 4CuSO ) is one of the important and popular secondary salt for PKL power 

production [19-29]. 

 

 

II. Methods and Materials 

 

 
Fig. 1: PKL Electric converter with Glass box 

 

 
Fig. 2: PKL Electric converter with Cu and Zn Plates 
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Fig.3 : PKL Juicer in bigger size 

 
Fig.4: Application of PKL electricity 

 
Fig.1 shows the converter of the PKL electricity made by glass. Copper and Zinc electrodes are used as anode and 

cathode respectively. PKL extract was used as an electrolyte. Fig.2 was shown the converter with copper and Zinc 

electrodes. Fig.3 shows the juicer for bigger size. It was used to prepare the PKL extract. PKL extract was put in to the 

converter which was fulfilled with the copper and Zinc electrodes [30-35]. Fig.4 shows the applications of the PKL 

electricity. 

 
 

III. A. Define different Parameters: 

(i) Open circuit voltage  OCV  : 

 

The voltage without load is called open circuit voltage[36-38]. 

Generally, it is denoted by OCV . 

 

(ii) Short circuit current  SCI  : 

 

The current without load is called short circuit current. 

Generally, it is denoted by SCI . 

 

(iii)Voltage Regulation  RV  : 

It is defined by the following equation [39-45]: 

%100



KL

KLNL

R
V

VV
V  

where, Regulation Voltage RV  

 Voltage load No NLV  

  Voltage load Full FLV  

Generally, 0RV  is desire, which is practically impossible. 

 

 (iv) PKL power density (PD) : 

 

It is defined as the power extraction per kg PKL (Pathorkuci leaf). 

kg

(watt) extractionPower 
(PD)Density Power  The   (v) Energy Density(ED) of PKL: 
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It is defined as the Energy (KWh) per litter 
Littre

(KWh) extractionPower 
(ED)Density Energy  The 

 
 

vi) Capacity of the PKL cell (AH): 
 

How much current you will get for long time. 

Generally, it is denoted by C . 

  AHC   

Where, Amparein Current  A and hourin  Time H . 

 

vii) Energy efficiency of a PKL cell (ηc) : 

 

It is defined by the following equation: 

CCC

DDD

in

out

in

out

C
tIV

tIV

ItV

ItV

P

P
  

Where, efficiencyenergy  C  

 DV  Discharging Voltage 

 DI  Discharging Current 

 Dt  Discharging Time 

 CV  Charging Voltage 

  CI  Charging Current 

  Ct  Charging Time. 

 

viii) Maximum Power  maxP  : 

 

It is defined by the following equation : 

 SCOCmax IVP   

Where, Power Maximum Pmax   

  OCV  Open circuit Voltage 

  SCI  Short circuit Current 

 

ix) Load Power  LP  : 

 

It is defined by the following equation: 

 LLl IVP   

Where, Power Load PL   

  LV  Load Voltage 

  LI  Load Current 

 

 

II.B. Vernacular name of the PKL[46-49] : 

(i) Stone chifs 

(ii) Air Plant 

(iii) Mircle Leaf 

(iv) Mother of thousands 

(v) Mother of Millions 

(vi) Leaf of Life 

(vii) Devil’s Back bone 

(viii) Pregrant Leaf 
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(IX) Monekey’s ear 

(X) Moneky ear 

(XI) Solri 

(XII) Sotre etc. 

 

 

II.C Land situation in Bangladesh for cultivation of PKL[24, 50-58]: 

 

Total land = 55000 sq. miles 

acresMileSquare 6401   

hectorsacrs 140800005.2/3500000 
 

Total land (TL) in hectors 

Therefore, The NAL (Non Agricultural land) 

= 5580000 hectors. 

The 2% of NAL 
 bighahectorBighahectors 5.718370005.7111600   

From 1 Bigha PKL, we can get
kW100

 electricity. 

From 837000 Bigha PKL, we can get 83700000 kW electricity= 83700 MW. 

The AL (Agricultural Land) is needed to cultivated foods and crops. The NAL is needed for housing, roads and other 

multipurpose use. So that the NAL of coastal areas, hilly areas and both sides of the road can be used for cultivation of 

PKL to generate electricity in Bangladesh, which would be approximately 2% of NAL. 

 

 

II.D Cultivation of PKL in Bangladesh: 

 

The cultivation of PKL is so much easy. This plants grow whether its leaf is kept on the ground and hence can be 

cultivated in a vasted land, roof top of the house, courtyard and tubs what so ever. Its leaves can be used for producing 

electricity within a month after cultivation of the plants [50-62]. 

 

 

III. Data Collection and Graphical Analysis: 

i) Table for data Collection 
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2.988 17.47 1.289 

12.30 3840.25 5.55 2.61 2.4 0.9 9216.6 13.32 2.312 2.349 17.63 1.126 

12.40 3840.42 5.26 2.62 1.8 0.8 6912.7 9.468 2.922 2.358 24.90 1.007 

12.50 3840.59 5.28 2.16 1.7 0.9 6529.01 8.936 3.105 1.944 21.66 1.44 

1.00 3840.76 5.29 2.37 1.6 0.7 6145.21 8.464 3.306 1.659 19.60 1.232 

1.10 3840.93 5.34 2.9 1.8 0.8 6913.67 9.612 2.966 2.32 24.14 0.841 

1.20 3841.10 4.59 1.96 1.6 0.5 6145.76 7.344 2.868 0.98 13.34 1.341 

1.30 3841.27 5.24 2.3 1.1 0.5 4225.37 5.764 4.763 1.15 19.95 1.278 

1.40 3841.44 5.05 2.27 1.2 0.7 4609.72 6.06 4.208 1.589 26.22 1.224 

1.50 3841.61 5.19 2.59 0.8 0.6 3073.28 4.152 6.487 2.072 49.90 1.003 

2.00 3841.78 5.01 2.57 1.0 0.8 3841.41 5.01 5.01 2.056 41.03 0.949 
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2.50 3842.61 5.56 2.34 2.3 1.3 8835.7 12.788 2.417 3.042 23.78 1.376 

3.00 3842.78 5.26 2.37 2.4 0.7 9222.67 12.624 2.192 1.659 13.14 1.219 

3.10 3842.95 5.32 2.32 1.9 0.6 7301.6 10.108 2.8 1.392 13.77 1.293 

3.20 3843.12 5.25 2.67 1.9 0.6 7301.92 9.975 2.763 1.602 16.06 0.966 

3.30 3843.29 5.06 2.31 2.0 0.7 7636.98 10.12 2.19 1.617 15.78 1.19 

3.40 3843.46 5.29 2.50 2.4 0.8 9224.8 12.696 2.204 2.00 15.75 1.116 

3.50 3843.63 4.84 2.34 2.7 0.7 10377.8 13.068 1.792 1.638 12.53 1.068 

4.00 3843.80 5.12 2.59 1.8 0.7 6918.84 9.216 2.844 1.813 19.67 0.976 

 

ii) Open circuit voltage-Time duration Curve. 

 

 

 

 

 

 
 

 

 

Fig.5 Open circuit voltage-Time duration Curve 

 

 

 

 

 

 

 

 

 

 
Fig.6 Load voltage-Time duration Curve 

 

 

 

 

 

 

 

 

 
Fig.7 Short circuit current -Time duration Curve 

 

 

 

 

 

 

 

 
 

 

Fig.8 Load current -Time duration Curve 

Open circuit Voltage(     ) versus Time duration(    ) graph
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III. Results and Discussion: 

 
Fig.5 shows the variation of open circuit voltage with the variation of time duration (hr) for 3843.8 hrs. It is shown that 

the variation of open circuit voltage was almost constant, although firstly the open circuit voltage was around 5.8 volt 

and finally it was dropped at around 5 volt. 

  

Fig.6 shows the variation of load voltage with the variation of time duration (hr) for 3843.8 hrs. It is shown that the 

variation of load voltage was almost constant, although firstly the load voltage was around 2.5 volt and finally it was 

dropped also at around 2.5 volt. But it fluctuated from 2.5 volt to 2 volt between starting and finishing point. 

 

Fig.7 shows the variation of short circuit current with the variation of time duration (hr) for 3843.8 hrs. It is shown that 

the variation of short circuit current was almost constant, although firstly the open circuit voltage was around 3A and 

then 1.5A and then after it increased 2.5 A and finally it was dropped at around 1.8 A. 

 

Fig.8 shows the variation of load current with the variation of time duration (hr) for 3843.8 hrs. It is shown that the 

variation of load current was fluctuated from 1.2A to 0.7A, although firstly the open circuit voltage was around 1.2 A 

and then it increased up to 1.3A and then after it decreased 0.6 A and finally it was dropped at around 0.7A. 

 

 

IV. Conclusion 

 
The reading was taken after each 7 days. That is why it was zig zag form. The multi meters which were used are not 

calibrated properly. So that may be some errors during collection of the readings. In spite of that the authors tried to 

take readings very carefully. 
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