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Fig (ex.1.1): Pseudo-first-order kinetic model diagonal representation of As (III) conversion
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Fig. (2): Pseudo-first-order kinetic model matrix representation of As (III) conversion
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Fig. (3): Pseudo-first-order kinetic model diagonal representation of glycerol conversion
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Fig. (4): Pseudo-first-order kinetic model diagonal representation of glycerol conversion


[image: ]
Fig. (5): Shifted Pseudo Order from 0 to 1 kinetic model diagonal representing the conversion of isothermal decarbonation of Li4SiO4 (pure CO2)
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Fig. (6): Shifted Pseudo Order from 0 to 1 kinetic model diagonal representing the conversion of isothermal decarbonation of Li4SiO4 (pure CO2)



[image: ] Fig (7): uptake – (time and temperature) dependency (pseudo n order system)

[image: ] Fig (8): uptake – (time and temperature) dependency (pseudo n order system)
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General model: Shifted Pseudo Order from 0 to 1 

  X(t,T) = (1-0.9979)*(k0z*exp(-DEz*1000/(8.314*T))+0.002118*exp(t*k01*exp(-DE1*1000/(8.314*T))))

Coefficients:   maximum Conversion  X= 0.9979

       DEz =  236.9    DE1 =  0.1135      k0z =     1500      k01 =     0.0959

Goodness of fit:

  SSE: 2.032e-05     R

2

: 1      Ad R

2

: NaN     RMSE: NaN

DE = 236.9 KJ/mol   =  56.6205  KCal/ mol 
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General model: General n pseudo order

     f(t,T) =

qe-(qe

(

1-n)+(Ar*exp(-E*1000/(8.314*T))*(n-1)*t))

(

1/(1-n))

Coefficients (with 95% confidence bounds):

 Ar = 0.00498 E = -6.697  n = 1.01  qe =16.04  

Goodness of fit:

  SSE: 0.834  R

2

: 0.9934 Adj R

2

: 0.9934 RMSE:0.4566
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General model: pseudo first order kinetiks

     f(t,T) =

qe*(1-exp(-t*(Ar*exp(-E*1000/(8.314*T)))))

Coefficients (with 95% confidence bounds):

       Ar = 0.00498 E = -6.697  qe = 16.04  

Goodness of fit:

SSE:1.071 R

2

:0.9916 Adj R

2

:0.9932 RMSE:0.4629
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General model: Transition theory

C(t,T) = 20-( 20

(

1-n) +(n-1)*t*((T).

m

)*k0*exp(-((DE*1000)./(8.314*T))))

(

1/(1-n))

                     k0 = 1045   DE = 31.34    m = 3.289e-14     n = 1.03  

Goodness of fit:

                     SSE: 0.3436    R

2

: 0.9982    Adj R

2

: 0.9982      RMSE: 0.3385

General model:  Arrhenius 

C(t,T) = 20-( 20

(

1-n) +(n-1)*t* k0*exp(-((DE*1000)./(8.314*T))))

(

1/(1-n))

                              k0 = 1045  DE = 31.58   n =  1.065 

Goodness of fit:

                       SSE: 0.3353    R

2

: 0.9983     Adj R

2

: 0.9974     RMSE: 0.4095
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General model:  Transition  Theory

C(t,T) = 20-( 20

(

1-n) +(n-1)*t*((T).

m

)* k0*exp(-((DE*1000)./(8.314*T)) ))

(

1/(1-n))

                             k0 = 1060  DE = 31.57   m =1e-05  n = 1.065  

Goodness of fit:

  SSE: 0.9435    R

2

: 0.9981   Adj R

2

: 0.9979  RMSE: 0.2596

General model: Arrhenius

     f(t,T) = 20-( 20

(

1-n) +(n-1)*t* k0*exp(-((DE*1000)./(8.314*T))))

(

1/(1-n))

                                  k0 = 1050  DE = 31.15  n = 1.01 

Goodness of fit:

  SSE: 1.131    R

2

: 0.9977    Adj R

2

: 0.9977     RMSE: 0.2746


image3.emf
0

0.2

360

0.4

90

355

G

l

y

c

e

r

o

l

 

c

o

n

v

e

r

s

i

o

n

 

 

a

s

 

a

 

f

u

n

c

t

i

o

n

 

o

f

 

r

e

a

c

t

i

o

n

 

t

i

m

e

 

a

n

d

 

t

e

m

p

e

r

a

t

u

r

e

s

80

0.6

70

350

Temperature, K

0.8

60

time, min

345 50

1

40

340

30

20

335

10

0

General model:  Arrhenius  for first order conversion  X

     X(t,T) = Xmax*(1-exp(-t*Ar*exp(-DE*1000/(8.314*T))))

            Ar = 450   DE = 26.63   Xmax = 0.9202  

Goodness of fit:

SSE: 0.002719 R

2

: 0.9903 Adj R

2

: 0.9903 RMSE: 0.03011
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General model:Arrhenius  for first order conversion  X

     X(t,T) = Xmax*(1-exp(-t*Ar*exp(-DE*1000/(8.314*T))))

                  Ar = 433.7  DE = 26.63   Xmax = 0.92  

Goodness of fit: 

SSE: 0.0009669  R

2

: 0.9965  Adj R

2

: 0.9947 RMSE: 0.02199
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General model: Shifted Pseudo Order from 0 to  1

            Conversion = X = (1-Xmax)*(kz+ exp(k1*t))

 maximum conversion =Xmax= 0.9979       k1 = 0.09439     kz =   0.4125

Goodness of fit:  

 SSE: 2.109e-05   R-square: 1  adj R

2

: 0.9999   RMSE: 0.003247


