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Calculation of Optimum Parameters

on Dual Adsorption Isotherm System
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Abstract—A calculation method of optimum parameters on dual adsorption isotherm system was

examined. The optimum parameters were obtained by non-linear regression analysis based upon a

limited solute concentration of dual adsorption isotherm. The results were analyzed with adducing

experimental data of formerly reported treaties. The percentage mean deviation of dual adsorption

equation calculated with optimum parameters was less than about 5% of experimental data, which was
far less than results obtained with parameters of the adduced treatises.

.M B
¥R iAW B2A B2 S Y, T3
Et 3 A% dAe H4 ¥ 2R e

3ty dye F8% RES AAsn Yo,
e, AR, A9, AR AFA,
g4 5 tfygg 8Bk 72 H ARE AF
gk g4 53 =25 &3 AEL wiAe i
B9 dagol wE o8 PR b,
o]+ Nemst, Langmuir, Freundlich 52} &% o]
go2 AYsx ok I FA oA F4its
t 448 2 adn A T met 4
3.7k E§EQ gEHE Hile F20ldEF
(dual adsorption isotherm) #5-& Yelll= Z¢

316 / BERENTEEEE F11E HOM199. 10)

$aA

B o
o>
lo

A

, ol AR Y& F& WstdEd 71
Z A% 2E 2Ew Q82 AgEE
A wjde] g AR £49 $4 £ F
A9sty] 98 del Hesn gl

2 wiFo] thg AF slxe] FAAFo
g]2] polyethyleneterephthalated] th3 &
2 742V} CHy, CO, B O 57 7149 &30
23 Agol o]} 2L oAFAY| T2 N
13, polycarbonate/CO, AI”, polypeptide/CO:
Y 5ol QolMel 4 2 EAATE HAsE
= FE&dn gk a22ln 4F nEAle] 9@
A g A FHAFO wuk ohyd,
A 989 &3 A2 oIME o o
AEFFAS o] A5 2AY} Polyamiderd 4§l

\

Do ploob N
de rlr

W o
H

i
o

2 kowE o o



FLodFHA LA oM HA A A 39

s AddE 5% F&3  polyacrylonitrile
A Afel Ao dn4ds 5209 F%, a9
3 silk fibroindl W@ A4A8?) F2 717
Ao M= oldFEA T HEHL Yot o]
o} e o] EAV|FE B} FEA 43l
I A%E AFHoR A3y AN oldF
o] w2 g AT FIF AT Aol
23 947 g Aojth

B A3 dA7A cdEFAASLE Bud
U9 =5 oA ZF AR 1 g+
of tlgld T2o|PFAE olEFoE sHAst,
ole]l wa}l 1 FF AsE HAHY FAZHUES
o] &3l HA T AFE WAL F, 0lE Y =
9 A9 49 2 1 Age Ha 43 EH
o g Ag A S FESAh

2. o] ¥ &Y

Aol LE o5l A HFLEAY F&A
e 328Y FATVH AFEAS) £4d%] A
3 Qg s HHgez yepin, A
ol mol A ME HAAGY AFAH Tt
of utgl Mygoz FyHTh ol @ AF HA
& 3&AE(solid solution)9] Nernst ©]&3}
Langmuir®] o2& #3 oldFAATLE
A9e 5 Ag?. ,

Z, frElAo|&x o]idlAe Hf W £
23} FAWCHE 49 &HF5= gt A
Bxre] AFAFA g 71A(Cyst AREARs
|A7e] A3zrgQlgEel % 71H(Cpe Fo2
7+338ta, z+zte] a8 A2l E (linear partition
type)?] Nemst ¢ A <53 (limited logarithm
type)?]l Langmuir®] &&49 &og JEhw
ofzji¢} ek

Cr=Cv+ (G
=Kv Cs + S K; Cg/(1 + KiCg) 1

714 Cee €99 £4%E, Kvie 2849
vldAls, K= Langmuir $2A15, S& ujAlE
21e] HFEH AHEA BEd Aol

£AFEI e Fo QoA TIFAFL
ofxe} 84 Rk FerH FEaAER uE

C e 71997 aA JehARh £99] A5 %
7t £E&4E Y 3T dE Cv ¥ 7]
o7t AR Aotk Mt F2EFAFAA QoA
AFESEHL Langmuird tiF349 g e
A Hn 25x5E 1839 HPFHAFTLE
kg Rl

oleig SLIUFAAEN Sold, K, Ko S
Z+ Aol g HHghe] AL o) F 7o &
Bo £33 xe & 79 H| o] we g
o, AxHog o F V|dREe §& HPA=R
249 F3FFFT ZotAor ot WA EAS}
4R £ a9 §HEA S B o
F 71dREY AN JdALAFEI GEgA Y,
olo WE HAHArgE detAA vt Z1gER
wA 52EFF AYuolHEZRE JALAFEE
AR, 7 7| 2o w2 AHAFRE T
g = Jg Aotk mEtA F2oldFH o]
A FHAFE AVt 22 o83 A 3o o
o3 e F2E A wAY AARNEYE o
83t AAsA

Az A (2)9) Zo] LA FHe Ve RE9
Hla Al KV o A ¥4 27|8& 2E dHelH
goll disted HaAsEA 8 Fich

Cr() = KvCg() + L

o}o] Langmuir §&9] 7|qR&e K, S A
of digh 271g& oJdEFRA (DS AR 2o
Hysie] 1 71&71¢ A2 RE T3, o] &
A 3| AEA & JHATE At

0 op

i=l~n 2

1 Ky Cg() - Gs(d)
K Csli)

Ce() - Ky CglD) = +S 3

oS, 52FEFA glojx nE&A 9% A
ol AuiF e Jele JALATE o} oA
9 Ky & A7 Y389, 15 EZF025F o
BHE I Hdld 47ieh 22 WHeg 4 A
49 gAY 2rgES FItn, Wy Ze
yHog FHA AFESE ol &3t ) o
Ag Ce)as 48X Crl)E vlaslte HiH
ZHA (mean deviation: MD)E ZE dHojglel
LAFE L FErh o FE FALOlA 9]

J. of the Korean Soc. of Dyers and Finishers, Vol. 11, No. 5(1999. 10) / 317



40 %4 - Ao

AHAE Bole Ky, & 0MD/dKv=0& ¢
= 3431 Kv & 74]"}6}3’- °l°ﬂ “}E} Yz
l?ﬁ g =t S —?:°]%_€-Z}°ﬂ *&@%
=2 Eiug Addelel(Table DE U£3H4
b7el 2 o] 23 Wyl o3| ojdF e F
HATE A3, olg °‘%Ev‘“:9] Ae} vl
A8t AN § gFuEALdE sty
AdS AFEHE °1%6}°1 L’&i}(programmmg)
3t} P&t Table 1 & & Q7oA ¢4d 7
F A g B/, dFneAe 9859 F
F, ¥, aen °1%% =il sl goks
Aolt.

o>'

3. 7:13'. al Xt

Fig. 12 silk fibroin A$-(a) St BEm)ol tha}
o 247} 2% WHIRE AHEE AL 5
FAZAYE YEd Aotk 2 R 5y
& 4FAE Y, o8& AdE FL A
AFAZRE Astd 78 HHAFE o] 83t
19%%4S 29 FAojn, ofd 7t He &
< A9 oldEFHHA Nemst FHFE
Langmuir 3528 247 £23te vehd Ro|
ot agolxg o] o]84d g FHo] B
AE5A s} g 2 XS Holm glew, o)

[

silk fibroin®] A FE g FHAFo] A8
e Z2 AR FTFHY BAKLe] oldFATF
g w21, old wt AAFE Aggrel AAsG
£ A& Jehd

Fig. 2€ o|d&& 9] o|&3 7137 vy 3
AR o8l 73 HHAFghe] FEFe AF
29 ALHFAUAHMD)IE A B3] 95
o] silk fibroin fibere] A3 A 0 93 &2 (Fig.
1 (a) FFO360)1A 3 AFF 42 2249 As
((a) MD-K,-K;, (b) MD-K.-S, & () MD-
Ki-S)ell i@ 32h(3D) 2;|ZE a7 Rojrh
FaX HZ¥Aggo] & 3D 1T HAHE
o]F1 ez AFAgYe]l FETE e
Adck. =3 Alg Sof W3l wE MD A7} o
& AT Ko & K9] ¥zt njate] 84 34
ehdtt. o= o]F o] Alg Sof wis] wizts}
Al wEgides RS onae, uiite] TEHAA
& BYF G et A S ALY %L v
Atkes A& Yl

Fig. 3& nylon 6 &9 A ER dF 52
F#4%E(a), nylon 6 HH AHgsd e 5
2EZAE(b), nylon 66 A2 A g g

T2EFHAAT(), 28 FEola¥RYEY ¥
FEA e d714 45 dE F2FAAF
(d)& JEA Aojt) Polyamide ((a)~(c)) & ¢}

Table 1. Sample notations and their dyeing conditions

Samples Dye;ir}g
P Dyes Conditions | References
Notations Polymers Shape pH | Temp.
FFO360 fiber Cl Acid Orange 7
FFR360 Cl. Acid Red 88
I — itk fibroi 32 60C Ref. 12
CFMO30 | ibroin a CL Acid Orange 7 €
FMR360 o CL Acid Red 88
NMO250 ClI. Acid Or: 7
B A oo film ac Tonee 22 | T | Ref 10
NMY250 lon 6 CI Food Yellow 3
NFO790 nyion CL Acid Orange 7 Rt
NFB790 fiber CIL Acid Blue 25 70 20T '
NFAT90 nylon 66 Metal complex Acid Dye Ref. 8
AMB399 itr Cl. Basic Blue 22
2P| polyacrylonitrile | gy ase ¢ 34 | 92C | Ref 11
AMR399 copolymer CI Basic Red 14
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Fig. 1 Dual sorption isotherms on (a) fiber and (b) film of silk fibroins. The symbol points are
values measured, the bold lines are dual adsorption curves calculated with parameters, and
the under narrow lines are Nernst and Langmuir portion divided from the dual adsorption

isotherm.
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Fig. 2 Three dimensional graphs of Cy mean deviation varied with two of parameters The lowest
marks indicate the least mean deviation points.
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Fig. 3 Dual adsorption isotherms on adsorbing with ; (a) acid dye on Nylon 6 film, (b) acid dye on
Nylon 6 fiber, (c) acid dye on Nylon 66 fiber, and (d) Basic dye on acrylic film.

Table 2. The original and calculated parameters for the samples

Original Parameters Tonic group) Calculated Parameters

Samples |K,x10*| K |Sx10°| MD" °°‘>’(tf8§‘2 Kx10°| K |$x10°| MD™ |pwvpéReduction

(L/g) |(L/mol) | (eq/g) | X10° | (eq/g) | (W) |(L/moD)| (ea/m) | X10°| (%) r?';g
FFO360 | 7.07 | 49760 | 1531 | 02775 571 | 39645 | 1631 |02421| 314 | 872
FFR30 | 179 | 46576 | 2163 | 02263 187 | 49346 | 21.35 |02002| 4.83 | 885
FMO360| 684 | 6097.3 | 1617 | 0.2064 577 | 48027 | 17.04 |02135| 279 | 720
FMR360 | 17.3 | 58059 | 2240 | 0.2552 201 | 63197 | 21.84 |01663| 447 | 652
NMOZS0| 160. |640000| 372 |00888| | 11992 | 621665 | 378 |0O0E| 0.7 | 142
NMY250| 24. |1100000| 361 | 158 3194 2874963 171 |00311] 1.87 | 20
NFOT0 | 10100 | 10000 | 558 | 2165 | = | 00122 | 60627 | 692 |00964| 281 | 0044
NFB790 | 56000 | 25000 | 44 | 9860 69.15 |42569.3| 369 |{008%5| 449 | 0.009
AMB3%9| 24787 | 290000 | 28 | 2% 0749 | 795341 | 131 |00691| 1254 | 234
AMR399 | 165059 | 2500000 28 | 571 | 0 | oea7 |4zmeee| 162 |oosTi| 261 | o6

*1 mean deviation of Cr,
*3 percentage of mean deviation,

*4 ratio of mean deviation by calculated parameters to one by original parameters.

*2 number of ionic groups determined from titration of polymer in solution
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