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Supplementary data

Second level approximation:

A mass balance of oxygen requires that:

4[RO4R]0   +   2[RO2(]0   =   4[RO4R]t   +   2[RO2(]t   +   2[ROOA(]t   +   2[ROOH]t       (1)
That of AH requires:

[AH]0   =   [AH]t   +   [A(]t   +   [ROOA]t


(2)

For every antioxidant molecule lost to generate A(, one molecule of hydroperoxide is formed, hence:

[ROOH]t   =   [AH]0   -   [AH]t



(3)

[ROOH]t   =   [A(]t   +   [ROOA]t



(4)

If [A(] (( [ROOH], as would be expected with fast peroxyl scavenging by phenoxyl radicals, the expression simplifies to equation (5):

[ROOH]t   =   [ROOA]t




(5)

Substituting these relationships into equation (1) gives:

2[AH]t   =   2[RO4R]t   +   [RO2(]t   +   2[AH]0   -   (2[RO4R]0   +   [RO2(]0)              (6)
This equation can be expressed more conveniently as:

2[AH]t   =   2Kx2   +   x   +   (


(7)

where x  =  [RO2(]t  and  (  =  2[AH]0   -   (2K[RO2(]02   +   [RO2(]0).

Substitution of equation (7) into the differential equation below,



   =   - k2[RO2(]t[AH]t





gives

    

   =   - k2x (cx2   +   bx   +   a)



(8)

where  a = (,  b = 1,  c = 2K

Rearranging equation (8) and integration by separation of the variables gives,
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(9)

The LHS of the equation is a standard integral hence:
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where X = cx2 + bx + a

(10)

There are two alternative solutions of the integral in equation (10) dependant on whether the value of q is positive or negative. 

q = 4ac-b2   = 8K([AH0 - 2K[RO2]20 - [RO2]0) – 1

Integration of equation (10) and expansion between limits gives the two equations:

When q>0 (the high antioxidant concentration, low temperature case)

-2(k2t  =
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When q < 0 (the low antioxidant concentration, high temperature case)
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