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The k£ X k chromatography system
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The chromatography system
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Well-posedness of continuity equation

{ dyw + div ; [b(t, z)w] =0
w(0,x) = w(x)

Hypotheses:

@ b bounded, b € BV ([0, +oo[xR%, R?)
@ w is bounded

e 3pc BV([0,4+oc[xR?) such that

Ql=

<p<C Op+divy(bp) =0

and technical hypotheses
Then 3! solution w € C°([0, +oo[; L — w*)
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Chromatography: main result |
Hypotheses:

@ Ui, Us ELOO(R)
@ u; >0, us >0

@ U +UuUg € BV(R)
Then:

@ Existence + Uniqueness: 3! distributional solution (u1,us2)
satisfying

@ (u1,u2) is entropy admissible
Q (u1,uz) € CO([0, +o00[; L™= — w*)
© ui(t,-) >0, ua(t,-) > 0 for every t
o (u17u2) € CO([07+OO[; Llloc 8)

@ ui(t, ) + ua(t,-) € BV(R) for every t

o & =] B 2L NGe
Laura Spinolo Transport equation and chromatography



Chromatography: main result Il

Hypotheses:

® uy,up € L>®(R);
@ u; >0, ug >0

o for every R > 0, there exists g > 0 such that

U1 +ug > 0p >0 in]—R,R[
Then:

@ Existence + Uniqueness: 3! distributional solution (uy,u2)
satisfying

@ (u1,u2) is entropy admissible
Q (u1,u2) is bounded
Q (w1, u2) € CO([0,+00[; Lj,, — 5)
® uy(t,-), ua(t,-) € L°(R) for every ¢
@ uy(t,:) >0, uz(t, ) >0 for every t

o for every t, R > 0, there exists d; g > 0 such that

Uy + U > 0g,g >0

in]— R, R
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