Matlab program files (m-files):
The data analysis of potential response is performed by the Matlab2012 program. The potential response data from the EC-lab (the user interface of the Biologic potentiostat) is imported into the Matlab file and then transition time is calculated from the maximum of the first derivative of the potential response. Following are the names of the three Matlab programs to calculate the transition time. 
1- ReadEClab.m:
 This program reads the text data file from EC-lab and store into Matlab data
2- findTransition.m:
This program plot the potential response from the data given by ReadEClab.m program and then determines the maximum of its first derivative.
3- dataAnalysisWithFunction.m: 
This program is the main program which specify the data files and then call the program findTransition.m to calculate the transition time of multiple data files.
Following are the codes along with the respective comment of the Matlab program mentioned above.
1- [bookmark: _GoBack]ReadEClab
function data=readEClab(fileName)
%data = readEClab(fileName)
%Imports data from EC-Lab MPT files. Written to import files that are the result of chronopotentiometry. MPT files from other types of experiments probably need adaptations in this function
.
%   fileName:   string containing file to import
%   Author: Derk de Graaf
% open the file, exit function if file does not exist
fid=fopen(fileName);
if fid<0
data=[];
return;
end
 
% ignore first line
fgets(fid);
 
% read line and extract number of header lines.
headerInfo=fgets(fid);
headerLine=textscan(headerInfo,'%*s%*s%*s%*s%u');
 
% read file again and convert commas to dots
fileData=strrep(fileread(fileName),',','.');
 
% extract two colums with data out of the file, ignoring the header lines
data=textscan(fileData, ...
    '%*f %*f %*f %*f %*f %*f %*f %f %*f %f %*f %*f %*f %*f', ...
    'headerlines',headerLine{1});

% close the file
fclose(fid);
end


2- findTransition.m

function [ transitionPoint ] = findTransition(data,titleData)
%FINDTRANSITION Summary of this function goes here
%   Detailed explanation goes here
span=10;
 
lowerThreshold=0.05;
upperThreshold=0.23;
% lowerThreshold=0.1;
% upperThreshold=0.45;
startPoint=1;
while data(startPoint,1) < 10.01
    startPoint = startPoint + 1;
end
%startPoint=find(data(:,2) > lowerThreshold, 1, 'first');
endPoint=find(data(:,2) < upperThreshold, 1, 'last');
dataSubset{1}=data(startPoint:endPoint,1);
dataSubset{2}=data(startPoint:endPoint,2);
 
[fitp,fitS,fitmu]=polyfit(dataSubset{1},smooth(dataSubset{2},span),15);
dataFit=polyval(fitp,dataSubset{1},fitS,fitmu);
 
dydt=diff(dataFit)./diff(dataSubset{1});
dt = diff(dataSubset{1}(1:end)) + dataSubset{1}(1:end-1);
 
[peakFit,locsFit] = findpeaks(dydt);
[~, maxIndex] = max(peakFit);
 
peakLocation=locsFit(maxIndex);
%[temp peakLocation]=max(dydt);
 
 transitionPoint=dt(peakLocation);
 
figure;
%plot(dataSubset{1},dataFit,'r')
hold on;
[AX,H1,H2] = plotyy(data(:,1),data(:,2),dt,dydt,'plot');
% plot(data(:,1),data(:,2),'b:');
% plot(dt,dydt,'r');
line([dt(peakLocation) dt(peakLocation)],[0 1],'color','k','linestyle',':');
text(dt(peakLocation), .2, num2str(dt(peakLocation)));
xlabel('time [s]');
set(get(AX(1),'Ylabel'),'String','potential [V]') 
set(get(AX(2),'Ylabel'),'String','first derivative of potential [V/s]') 
% ylabel('potential [V]');
title(strcat({'Measurement data and first derivative for: '},titleData));
hold off;
 
%second derivative
dydt2=diff(dydt)./diff(dt);
dt2=diff(dt(1:end)) + dt(1:end-1);
 
figure;
%plot(dataSubset{1},dataFit,'r')
hold on;
[AX,H1,H2] = plotyy(data(:,1),data(:,2),dt2,dydt2,'plot');
%plot(dt2,dydt2,'r');
%line([dt(peakLocation) dt(peakLocation)],[0 max(dataSubset{2})],'color','k','linestyle',':');
%text(dt(peakLocation), .2, num2str(dt(peakLocation)));
xlabel('time [s]');
set(get(AX(1),'Ylabel'),'String','potential [V]') 
set(get(AX(2),'Ylabel'),'String','second derivative of potential [V/s^2]') 
%ylabel('potential [V]');
title(strcat({'Measurement data and second derivative: '},titleData));
hold off;
end


3- dataAnalysisWithFunction
close all;
clear
values=[1 2 3 4 5 6];
%output=zeros(numel(values),2);
figure()
 
for repeat=[1,2,3]
for i=1:numel(values)
 
    fileName=(strcat('2013-07-25-',num2str(values(i)),'mMKCl-62uA-',num2str(repeat),'_C02.MPT'));
    %fileName=(strcat('..\experiments\Yawar\2013-05\2013-05-03\2013-05-03-transition-time-',num2str(values(i)),'mMKCl-0_5MKNO3-5A_m2-Ag_AgCl-ref-electrode-2_C02.MPT'));
    F=readEClab(fileName);
    transition=findTransitionChips([F{1,1} F{1,2}],strcat(num2str(values(i)),'mM KCl',strcat(num2str(repeat))),10);
    if isempty(transition)==false
        output(i,repeat,2)=transition;
        output(i,repeat,1)=values(i);
    end
    
end
 
end
[p,ErrorEst] = polyfit(output(:,:,1),sqrt(output(:,:,2)),1);
fit = polyval(p,output(:,:,1),ErrorEst);
plot(output(:,:,1),fit,'-',output(:,:,1),sqrt(output(:,:,2)),'+b','markersize',6,'LineWidth',1);
eqn = ['y = ' sprintf('%3.3fx^%1.0f + ',[p ;length(p)-1:-1:0])];
eqn = eqn(1:end-3);
R=corrcoef(output(:,:,1),sqrt(output(:,:,2)));
 
%plot(output(:,:,1),sqrt(output(:,:,2)),'or','markersize',6);
% title('Calibration curve');
ylabel('$$\sqrt{\tau}$$ [$$\sqrt{s}$$]','interpreter','latex');
xlabel('Cl ion concentration [mM]');
hold on;
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