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S.1. NRTL equation

The activity coefficient equation of the solvent for NRTL model 4 is as follow for ternary

system:
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(S.1)
Here, x is mole fraction; subscripts E, m and s denote DPH-HCI, water and saccharide,

respectively; « o o @ a and @ arenonrandomness factors and in this work its
mE~  Em sE Es sm ms

1 T t t =0. _ a =0.1. «_ =0.1 a =04 and « =04
values are set to o 04,aEm 0.4, & - s U p S and s for

.. . . . . . .
obtaining the better fitting quality. T T CaE Es e and g are the adjustable parameters

of NRTL model.

S.2. NRF-NRTL equation

The activity coefficient equation of the solvent for NRF-NRTL model #! is as follow for

ternary system:
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where the nonrandomness factor values are setto o =04, =04, @ =01 a =01
mE Em sE Es

a =04 and @ =04 for obtaining the better fitting quality in this work. = = 7z 7

sm ms mE~ Em sE Es

, 7 and 7 g are the adjustable parameters of NRF-NRTL model.

sm

S.3. mNRTL equation

The activity coefficient equation of the solvent for mNRTL model #? is as follow for ternary

system:
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(S.3)
where the nonrandomness factor values are setto &« =04, . =04, =04 a =04
mE Em sE Es
a =0land a =0.1 for obtaining the better fitting quality in this work. = ,z = 7
sm ms mE" Em~ sE° Es

" and ° L are the adjustable parameters of mNRTL model.
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S.4. Wilson equation

The activity coefficient equation of the solvent for Wilson model 4 is as follow for ternary

system:
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Here, & s E s B E and ¢ are the adjustable parameters of Wilson model; R is the

Em sE Es sm ms

universal constant of gases; C is the coordination number of the model which was set to 10.

S.5. TNRF-mNRTLequation

The activity coefficient equation of the solvent for TNRF-mNRTL model #* is as follow

for ternary system:
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.=
X, +x, +2z,z,x,

where x, =1-x,, -X,; and A E,/lE , A, /1E , A and A are the adjustable parameters of

sE ms

TNRF-mNRTL model; Z is the nonrandom factor which was set to 8 for obtaining the better

quality of fitting in this work; z, and z_ are the charge number of anion and cation of DPH-HCI,

respectively. v = v, + v,, where v, and v, are the stoichiometric coefficients of cation and anion of

DPH-HCI, respectively; Subscript p stands for saccharide.
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S.6. liquid modified NRTL model proposed by Xu et al. ¥

The activity equation of the solvent for liquid modified NRTL model proposed by Xu et

al. ¥ is as follow for ternary system:

TmE mE * Tmsms
(F M T ) exp(-a(E LS5,

m. +m
In aZRTL _ . i
1000 . m+7 m
’"E+mS+(M7_(hEmE+hsms))eXp(—a(%mmss))
m pm
T m_.+7 m
(TEm mE +Tsm ms ) exp(—a(M))
m. +m
+ E s
1000 Tem™E T om™s
o BEmEThgmg)+mptm)exp-a( S )
m B .
z m_+7 m
_(TmEmE +TmSmS)exp(_a(M))2
1000 n
+ G Crem +hm )X
M, (mp+m +(@—(h mgp+hom))ex (_Q(M)»z
E s Mm E™E sy p m +ms
T m._. +7 m
(TEmmE +Tsmms)exp(—a(M)) m
+m I
— E N )+ ln( m ) (S'6)
o z'mEmE +Tmsms 2 1000
(o ~EmE +hgm ) +(mp +m)exp(-a(ME ST,
" E s m

where « is nonrandomness factors and in this work its value is equal to 0.3 as original work. =

>

c 7 ot 7 ot h and  are the adjustable parameters of this model.
Em sE Es sm -’ ms E s
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