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Abstract. In this study, poly(propylene carbonate) (PPC) and exfoliated graphite (PPC–EG) composites were pre-

pared by the solution blending method and their selective extraction and detection of gold(III) were investigated.

Specifically, a new effective adsorbent was developed for a selective extraction and determination of gold(III) by

use of inductively coupled plasma optical emission spectrometry. The selectivity of PPC (PPC–EG 0.5, PPC–EG 1,

PPC–EG 2, PPC–EG 3 and PPC–EG 5) was investigated toward several metal ions, including Au(III), Cd(II), Co(II),

Cu(II), Hg(II), Pb(II), Pd(II) and Zn(II). Based on selectivity and pH studies, Au(III) was the most quantitatively

adsorbed on PPC–EG 0.5 phase at pH 2, indicating that PPC–EG 0.5 was the most selective toward Au(III) among

other metal ions. The adsorption isotherm followed the Langmuir model with adsorption capacity of 157.61 mg g−1

of PPC–EG 0.5 for Au(III), which was in agreement with experimental data of adsorption isotherm study. The kinetic

of adsorption for Au(III) was investigated by a pseudo-first- and second-order models. Results of kinetic models

displayed that the adsorption of Au(III) on the PPC–EG 0.5 phase obeyed a pseudo-second-order kinetic model.

In addition, results of thermodynamic investigation demonstrated that the adsorption mechanism of PPC–EG 0.5

toward Au(III) was a general spontaneous process and favourable.
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1. Introduction

Global warming and environmental pollution are primarily

caused by the massive release of carbon dioxide into the

atmosphere. Nowadays, the incorporation of carbon diox-

ide into polymers has attracted a great deal of interests

in academic and industrial fields to reduce greenhouse gas

pollution and has been considered an alternative to over-

come shortages in conventional petroleum fuel supplies.1

Among the polymeric materials that use carbon dioxide,

poly(propylene carbonate) (PPC) was first synthesized by

Inoue et al2 via the copolymerization of carbon dioxide and

propylene oxide. It is a biodegradable aliphatic polycarbon-

ate that can be degraded to H2O and carbon dioxide in

natural environment. PPC synthesis recycles carbon diox-

ide from the environment and has interesting chemical and

physical properties such as compatibility with other materi-

als, impact resistance, translucence and innocuousness. Such

specific properties are advantageous in adhesives, solid elec-

trolytes, barrier materials, plasticizers and new materials for

biomedical and packaging applications.
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However, to expand the application of PPC, works should

be devoted to improving the thermal, mechanical and sensing

properties by blending it with other polymers,3 introducing

inorganic fillers4 or chemically modifying the end groups.5

To improve the mechanical and gas barrier properties of PPC,

it was combined with exfoliated graphite (EG) via a solu-

tion blending method, and resulting in highly enhanced bar-

rier properties.6 PPC–silica hybrid films showed proficient

aqueous ethanol sensing properties.7

In general, it is very important to find appropriate

methods that meet a quality control for determination of

metal ions. However, direct determination of metal ions

using analytical methods is insufficient owing to their low

concentrations and the high concentration of interfering

matrix components in most real samples. Thus, an effec-

tive separation procedure is usually required prior to the

determination of metal ions for sensitive, accurate and

interference-free determination of metal ions. There are a

wide range of treatment techniques for separation of metal

ions, for example, precipitation,8 liquid–liquid extraction,9

ion-exchange,10 cloud point extraction11 and solid phase

extraction (SPE).12,13 Although the solvent extraction has

been widely used due to the effective extraction ability and

separation selectivity, the large amount of organic solution
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strongly destroys the environment and harms human health.

Among various methods, adsorption technique is doubtless

the most frequently used method. As an economical and effi-

cient method, adsorption technique has found its extensive

applications to this field, in which many kinds of adsorbents

are used as adsorption materials, including inorganic

oxides,14–16 zeolites,17 silica,18–21 various resins,22–25 bio-

logical adsorbents,26 activated carbon27–29 and carbon

nanotubes.30

In accordance, the aim of this study was to explore the

analytical potential of newly synthesized PPC–EG 0.5 phase

toward a selective extraction and determination of Au(III)

prior to its determination by inductively coupled plasma-

optical emission spectrometry. The selectivity of PPC (PPC–

EG 0.5, PPC–EG 1, PPC–EG 2, PPC–EG 3 or PPC–EG 5)

toward several metal ions, including Au(III), Cd(II), Co(II),

Cu(II), Hg(II), Pb(II), Pd(II) and Zn(II), was studied. In addi-

tion, the effect of pH on the selectivity and effectiveness

of PPC–EG 0.5 for adsorption of Au(III) was investigated.

Other parameters, such as concentration and contact time

effects, influencing the maximum uptake of Au(III) on the

PPC–EG 0.5 phase were studied under batch techniques.

Adsorption isotherm data of Au(III) adsorption on PPC–

EG 0.5 followed the classical adsorption isotherm of Lang-

muir. The kinetic analysis for adsorption process suggested

that the adsorption isotherm data obeyed the pseudo-second-

order kinetic model. Finally, the thermodynamic behaviour

of Au(III) adsorption on the PPC–EG 0.5 phase was investi-

gated.

2. Experimental

2.1 Chemicals and reagents

PPC with an average molecular weight (Mn) of 180,000 g mol−1

was provided by SK Innovation Co., Ltd. (Chunan, Korea).

Expandable graphite powders (EXP-527, purity >99%) were

purchased from Hyundai Coma Co., Ltd. (Youngju, Korea).

Dimethyl formamide (DMF) was purchased from Duk-

san Chemical Co., Ltd. (Ansan, Korea). All materials in

this study were used as received, without further purifi-

cation. Stock standard solutions of 1000 mg l−1 Au(III),

Cd(II), Co(II), Cu(II), Pb(II) and Zn(II) were purchased from

Sigma-Aldrich (Milwaukee, WI, USA). Mercuric nitrate

[Hg(NO3)2] and palladium nitrate [Pd(NO3)2] were also

obtained from Sigma-Aldrich. All reagents used were of ana-

lytical and spectral purity grade. Doubly distilled deionized

water was used throughout experimental studies.

2.2 Preparation of the new solid phase extractor

In this study, exfoliated graphite (EG) was prepared by rapid

heating of powder expandable graphite at 1050◦C and sub-

sequent ultrasonification and centrifugation, as described in

our previous study.6 The PPC–EG nanocomposite films with

EG loadings of 0.5–5 wt% were prepared as follows: PPC

(2 g) was dissolved in 30 ml of DMF at 50◦C. EG powder

were dispersed in DMF and dissolved by ultrasonication for

20 min. To investigate the effect of EG content on the prop-

erties of the nanocomposite films, formulations with several

different EG contents were prepared; 0.5, 1, 2, 3 and 5 wt%

with respect to the PPC content. These samples depending

on the PPC content were coded as PPC–EG 0.5, PPC–EG

1, PPC–EG 2, PPC–EG 3 and PPC–EG 5, respectively. The

obtained homogeneous solutions were slowly dropped onto

a glass plate and vacuum dried to a constant weight at 60◦C.

The films were approximately 30 µm thick and were peeled

from the plate for additional testing.

2.3 Adsorption method procedure

All stock standard solutions of Au(III), Cd(II), Co(II),

Cu(II), Hg(II), Pb(II), Pd(II) and Zn(II) were prepared in

18.2 M� cm distilled deionized water and stored in the dark

at 4◦C. For selectivity study, standard solutions of 1 mg l−1

of Au(III) (or other metal ions) were prepared and individ-

ually mixed with 20 mg PPC (PPC–EG 0.5, PPC–EG 1,

PPC–EG 2, PPC–EG 3 or PPC–EG 5). In addition, standard

solutions of 1 mg l−1 Au(III) ion were prepared, adjusted

to pH values ranging 1.0–9.0 with appropriate buffer solu-

tions, 0.2 mol l−1 HCl/KCl for pH 1.0 and 2.0, 0.1 mol l−1

CH3COOH/CH3COONa for pH 3.0–6.0 and 0.1 mol l−1

Na2HPO4/HCl for pH 7.0–9.0. Then, all standard solutions

were individually mixed with 20 mg PPC–EG 0.5 in order

to study the effect of pH on the selectivity of PPC–EG 0.5

adsorption toward Au(III). All mixtures were mechanically

shaken for 1 h using a mechanical shaker at 150 rpm and

room temperature. The PPC–EG 0.5 phase was then removed

by filtration, and the concentration of Au(III) in the aque-

ous solution was determined by inductively coupled plasma-

optical emission spectrometer. For the study of adsorption

capacity of Au(III) under batch conditions, standard solu-

tions of 5, 10, 15, 20, 30, 50, 75, 100, 125, 150, 200 and

250 mg l−1 Au(III) were prepared as above, adjusted to

the optimum pH value of 2.0 and individually mixed with

20 mg PPC–EG 0.5. In addition, the effect of contact time

on Au(III) uptake capacity was performed under the same

batch conditions but at different equilibrium periods (2.5, 5,

10, 20, 30, 40, 50 and 60 min). For thermodynamic inves-

tigation, standard solutions of 5 mg l−1 Au(III) were pre-

pared, adjusted to the pH value of 2.0 as above and indi-

vidually mixed with 20 mg PPC–EG 0.5. Thermodynamic

study of the adsorption of PPC–EG 0.5 toward Au(III) was

also performed under the same batch conditions at different

temperatures (273, 298, 313, 338 and 353 K).

2.4 Instrumentation

A pH meter (InoLab� pH 7200, IL, USA) was employed

for the pH measurements with absolute accuracy limits at

pH measurements being defined by NIST buffers. A Perkin
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Elmer inductively coupled plasma-optical emission spec-

trometer (ICP-OES) model Optima 4100 DV, USA was used

for the determination of metal ions. The ICP-OES instru-

ment was optimized daily before measurement and operated

as recommended by the manufacturers. The ICP-OES spec-

trometer was used with following parameters: FR power,

1300 kW; frequency, 27.12 MHz; demountable quartz torch,

Ar/Ar/Ar; plasma gas (Ar) flow, 15.0 l min−1; auxiliary gas

(Ar) flow, 0.2 l min−1; nebulizer gas (Ar) flow, 0.8 l min−1;

nebulizer pressure, 2.4 bar; glass spray chamber according to

Scott (Ryton), sample pump flow rate, 1.5 ml min−1; integra-

tion time, 3 s; replicates, 3; wavelength range of monochro-

mator 165–460 nm. Concentrations of selected metal ions

were determined at wavelengths of 267.60 nm for Au(III),

228.80 nm for Cd(II), 230.79 nm for Co(II), 327.39 nm

for Cu(II), 253.65 nm for Hg(II), 220.35 nm for Pb(II),

340.46 nm for Pd(II) and 206.20 nm for Zn(II).

3. Results and discussion

3.1 Selectivity study

The preparation of EG and PPC–EG nanocomposite films

and their physical properties were described in our previous

Table 1. Selectivity study of different phases (20 mg) adsorption

toward different metal ions at (N = 3).

Phase Metal ion qe (mg g−1) Kd (ml g−1)

PPC Au(III) 0.74 1.80 × 103

PPC–EG 0.5 Au(III) 1.24 2.49 × 105

Cd(II) 1.22 4.88 × 104

Hg(II) 1.17 1.89 × 104

Zn(II) 1.05 6.66 × 103

Pd(II) 0.98 4.46 × 103

Cu(II) 0.82 2.38 × 103

Pb(II) 0.77 2.01 ×103

Co(II) 0.76 1.95 × 103

PPC–EG 1 Au(III) 0.78 2.09 × 103

PPC–EG 2 Au(III) 1.22 5.31 × 104

PPC–EG 3 Au(III) 0.69 1.56 × 103

PPC–EG 5 Au(III) 0.96 4.16 × 103

study.6 Selectivity of PPC (PPC–EG 0.5, PPC–EG 1, PPC–

EG 2, PPC–EG 3 or PPC–EG 5) toward different metal ions

was investigated based on determination of the distribution

coefficient. The distribution coefficient (Kd) can be obtained

from the following equation:31

Kd =
(Co − Ce)

Ce

×
V

m
, (1)

where Co and Ce are the initial and final concentrations

before and after filtration with the adsorbent, respectively, V

refers to the volume (ml) and m the weight of adsorbent (g).

Distribution coefficient values of all metal ions investigated

in this study are illustrated in table 1. As shown in table 1, it

can be clearly observed that PPC–EG 0.5 phase has the great-

est distribution coefficient value (2.49 × 105 ml g−1) toward

Au(III) among all metal ions. These results indicated that the

selectivity of newly synthesized PPC–EG 0.5 phase toward

Au(III) was the most as compared to other metal ions investi-

gated in this study (scheme 1). However, it can also be noted

that the trend in the uptake capacity of Au(III) is not followed

for PPC–EG 1 and PPC–EG 2 in table 1. This behaviour is

in agreement with the saturation of binding sites of PPC–EG

nanocomposite film with EG loading of 0.5 wt%. When EG

loading of nanocomposite film increased from 0.5 to 5 wt%,

fluctuations in the maximum uptake capacity of Au(III) can

be expected after the saturation process.

3.2 Effect of pH

Extraction of metal ions from aqueous media by adsorp-

tion is usually pH dependent because pH affects the surface

charge of adsorbent, the degree of ionization and species of

adsorbate.32 In this study, the effect of pH on the adsorp-

tion of Au(III) by newly synthesized PPC–EG 0.5 phase was

investigated. A concentration of 1 mg l−1 Au(III) was cho-

sen, and pH values of sample solutions were adjusted to a

range from 1.0 to 9.0 with corresponding buffer solutions.

All standard solutions were individually mixed with 20 mg

PPC–EG 0.5.

It can be clearly observed from figure 1 that the % extrac-

tion is strongly dependent on the pH value of solution.

Figure 1 depicts that there is an increase followed by a subse-

quent decrease in the % extraction of Au(III) with an increase

PPC

EG

PPC/EG

Scheme 1. Schematic view of adsorption process.
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Figure 1. Effect of pH on the adsorption of 1 mg l−1 Au(III) on

20 mg PPC–EG 0.5 phase at 25◦C.

of the pH value from 1.0 up to 9.0. However, it is motivating

to notice that the % extraction of Au(III) was reached to the

highest (99.52%) at pH 2.0, providing that the PPC–EG 0.5

phase was most selective toward Au(III) at this pH value.

The highest percentage of Au(III) extraction and selectiv-

ity with PPC–EG 0.5 phase can be attributed to the elec-

trostatic interaction between protonated sites, presented on

carbonyl groups and their two flanked alkoxy groups of

PPC–EG 0.5 at pH 2.0, and negatively charged species

(AuCl4
–), the primary form of Au(III) in HCl solution.

Thus, it makes possible to selectively separate Au(III) from

the matrix. On the basis of the above results, the optimum

pH value of 2.0 was selected to be the optimum for the

study of other parameters controlling its maximum uptake on

PPC–EG 0.5 under static conditions.

3.3 Determination of adsorption capacity

Adsorption capacity is the maximum metal quantity taken up

by 1 g of solid phase and given by mg metal g−1. In this study,

the uptake capacity of Au(III) was investigated by varying

amounts of Au(III) and individually mixing them with 20 mg

PPC–EG 0.5 at pH 2.0 under batch procedure.

From adsorption isotherm study, the adsorption capacity of

PPC–EG 0.5 for Au(III) was determined to be 155.71 mg g−1

(figure 2), which is higher than those previously reported

the adsorption capacity of Au(III) with other adsorbents

(12.30,33 14.80,34 33.57, 33.57,35 57.036,37 and 72.0138,39

mg g−1). From figure 2, it can also be observed that there is

a minimal decrease in the uptake capacity of PPC–EG 0.5

for Au(III) after saturation. This behaviour is consistent with

the saturation of binding sites of PPC–EG 0.5 with AuCl4
–

species, in particular at the highest concentration of Au(III),

250 mg l−1. Thus, minimal to no effect of concentration may

be noted in the maximum uptake capacity of PPC–EG 0.5 for

Au(III) after this saturation process.

Figure 2. Adsorption profile of Au(III) on 20 mg PPC–EG 0.5 in

relation to the concentration at pH 2.0 and 25◦C.

3.4 Adsorption isotherm models

It is very important to study adsorption isotherm models in

order to develop an equation that accurately represents the

results. Both Langmuir and Freundlich adsorption isotherm

models37,38 were used to interpret equilibrium isotherm data.

In this study, experimental data were well correlated to Lang-

muir equation. The Langmuir isotherm model is based upon

an assumption of monolayer adsorption onto a surface con-

taining a finite number of adsorption sites of uniform ener-

gies of adsorption with no transmigration of adsorbate in

the plane of the surface. The Langmuir classical adsorption

isotherm can be expressed as follows:39

Ce/qe = (Ce/Qo) + 1/Qob, (2)

where Ce is the concentration of metal ion in solution at equi-

librium (mg ml−1), and qe represents the amount of metal ion

per gram of the adsorbent at equilibrium (mg g−1). The sym-

bols Qo and b refer to Langmuir constants for PPC–EG 0.5

and are related to the maximum Au(III) adsorption capac-

ity (mg g−1) and affinity parameter (l mg−1), respectively.

Langmuir constants Qo and b can be calculated from a lin-

ear plot of Ce/qe against Ce with a slope and intercept equal

to 1/Qo and 1/Qob, respectively. Moreover, essential charac-

teristics of the Langmuir adsorption isotherm model can be

obtained in terms of a dimensionless constant separation fac-

tor or equilibrium parameter, RL, which is defined as follows:

RL =
1

(1 + bCo)
, (3)

where b is the Langmuir constant, indicating the nature of

adsorption and shape of isotherm, and Co denotes the ini-

tial concentration of Au(III). The value of RL describes the

nature of the adsorption isotherm, and RL values between 0

and 1 represent a favourable adsorption.40

A linear plot was obtained from Langmuir isotherm equa-

tion based on the least-squares fit, confirming the validity



Nanocomposite as a marker of gold 331

of the Langmuir adsorption isotherm model for the adsorp-

tion process (figure 3). On the basis of the above results,

one can conclude that the adsorption process was mainly

monolayer on a homogeneous PPC–EG 0.5 surface. Calcu-

lated Langmuir constants Qo and b are determined to be

157.61 mg g−1 and 0.13 l mg−1, respectively. The correlation

coefficient (R2) obtained from the Langmuir model is found

to be 0.99 for adsorption of Au(III) on PPC–EG 0.5, further

providing that the data were well fit with the Langmuir

model. The RL value of Au(III) adsorption on PPC–EG 0.5

is 0.04, supporting a highly favourable adsorption process

based on the Langmuir model. It is also of interest to observe

that the Au(III) adsorption capacity (157.61 mg g−1) cal-

culated from Langmuir equation was strongly in agreement

with that (155.71 mg g−1) experimentally obtained from the

adsorption isotherm study.

Figure 3. Langmuir adsorption isotherm model of Au(III) adsorp-

tion on 20 mg PPC–EG 0.5 at pH 2.0 and 25◦C. Adsorption experi-

ments were obtained at different concentrations (5–250 mg l−1)

of Au(III) under batch conditions.

Figure 4. Effect of contact time on the adsorption of 200 mg l−1

Au(III) on 20 mg PPC–EG 0.5 at pH 2.0 and 25◦C.

3.5 Effect of contact time

The effect of shaking time on the % extraction of Au(III) is

a significant factor for determining the possible discrimina-

tion order in the behaviour of PPC–EG 0.5 adsorption toward

Au(III) and estimating the time required to attain equilib-

rium. In this study, different contact times ranging from 2.5 to

60.0 min were investigated at the concentration of 200 mg l−1

Au(III) (figure 4). As displayed in figure 4, the amount

of Au(III) adsorbed onto PPC–EG 0.5 phase dramatically

increased with an increase of the contact time, indicating

that PPC–EG 0.5 had rapid adsorption kinetics for Au(III). It

can be clearly observed from figure 4 that over 147 mg g−1

Au(III) was adsorbed on the PPC–EG 0.5 phase after only

10 min of the equilibrium periods. The amount of Au(III)

adsorbed was also raised up to more than 153 mg g−1 after

30 min until the maximum adsorption of PPC–EG 0.5 for

Au(III) was reached to 155.71 mg g−1 after 60 min.

3.6 Kinetic study

The effect of concentration on reaction rates is very essen-

tial in understanding the reaction mechanism. The adsorp-

tion kinetic data of Au(III) adsorption on PPC–EG 0.5 were

investigated in terms of different kinetic models41 in order to

quantify changes in adsorption with time and evaluate kinetic

parameters. Kinetic models were used for goodness of fit for

the experimental data using the correlation coefficient (R2)

as a measure of agreement between the experimental data.

The pseudo-second order model is based on the assump-

tion that the rate limiting step may be chemical adsorp-

tion involving valence forces through sharing or exchang-

ing of electrons between the adsorbent and adsorbate.42 The

pseudo-second-order equation can be written as follows:

t/qt = 1/υo + (1/qe)t, (4)

Figure 5. Pseudo-second-order adsorption kinetic model of

Au(III) uptake on 20 mg PPC–EG 0.5 at pH 2.0 and 25◦C.
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Table 2. Calculated thermodynamic parameters of 5 mg l−1 Au(III) adsorption on 20 mg PPC–EG 0.5 (N = 3).

�G◦ (kJ mol−1)

�H ◦ (kJ mol−1) �S◦ (J mol−1 K−1) T = 273 K T = 298 K T = 313 K T = 338 K T = 353 K

−12.66 38.58 −23.22 −24.14 −24.64 −25.86 −26.20

where υo = k2q2
e denotes the initial adsorption rate (mg g−1

min−1), and k2 (g mg−1 min−1) corresponds to the rate

constant of adsorption, qe (mg g−1) refers to the amount

of metal ion adsorbed at equilibrium, and qt (mg g−1) is

to the amount of metal ion on the surface of adsorbent at

any time t (min). The parameters qe and υo can be eas-

ily obtained from the slope and intercept, respectively, of

a plot of t /qt vs. t (figure 5). It is interesting to note that

adsorption kinetics data were well fit with the second-order

kinetic model. The correlation coefficient (R2) factor was

found to be 0.99, indicating the reliability and accuracy of

the pseudo-second-order adsorption. The parameters qe, υo

and k2 were determined to be 156.92 mg g−1, 299.09 mg g−1

min−1 and 0.01 g mg−1 min−1. The adsorption capacity of

Au(III) on PPC–EG 0.5 estimated from the pseudo-second-

order kinetic model (156.92 mg g−1) was also in good

agreement with adsorption capacities obtained from both

adsorption isotherm experiments (155.71 mg g−1) and Lang-

muir isotherm model (157.61 mg g−1), confirming the high-

est applicability of the pseudo-second-order nature of the

adsorption of Au(III) on PPC–EG 0.5.

3.7 Thermodynamic study

The study of thermodynamic parameters provides a deeper

mechanistic understanding of the adsorption of Au(III) on

PPC–EG 0.5. Therefore, the effect of temperature on the

adsorption of 20 mg PPC–EG 0.5 for 5 mg l−1 Au(III)

was investigated at different temperatures (273, 298, 313,

338 and 353 K). The distribution adsorption coefficient (Kd)

corresponding to the character of a metal ion adsorbed by

an adsorbent (ml g−1) can be obtained from equation (1).

In addition, thermodynamic parameters of the standard

enthalpy change (�H ◦, kJ mol−1) and standard entropy

change (�S◦, J mol−1 K−1) were determined, as summarized

in table 2, from the slope and intercept, respectively, of the

linear variation of ln Kd with the reciprocal of temperature

(1/T) as follows:

ln Kd = �S◦/R − (�H ◦/RT ) , (5)

where R denotes the universal gas constant (8.314 J mol−1

K−1), and T represents the temperature in Kelvin. The stan-

dard Gibbs free energy change (�G◦, kJ mol−1) reported in

table 2 was calculated from the following equation:

�G◦ = �H ◦ − T �S◦. (6)

As can be depicted from table 2, calculated values of stan-

dard enthalpy change �H ◦ and Gibbs free energy change

�G◦ are negative, while that of the standard entropy change

�S◦ is positive. The observed negative �H ◦ value suggested

an exothermic adsorption of Au(III) on PPC–EG 0.5. In

addition, the adsorption mechanism of PPC–EG 0.5 toward

Au(III) is considered to be a general spontaneous process and

thermodynamically favourable because of the negative �G◦

together with positive �S◦. The positive value of �S◦ also

provides that the degree of freedom increases at the solid–

liquid interface during the adsorption of Au(III) on PPC–

EG 0.5. These results strongly supported the data obtained

from adsorption isotherm experiments, Langmuir and kinetic

adsorption isotherm models.

4. Conclusion

To investigate the feasibility of PPC to apply for the selec-

tive extraction and detection of Gold(III), a series of PPC–

EG nanocomposite films were prepared by solution blending

PPC and EG prepared by rapid thermal heating. The pro-

posed method based on the newly synthesized PPC–EG 0.5

phase not only had the efficiency toward a selective adsorp-

tion of Au(III) but also provided high uptake capacity of

Au(III). Results obtained from adsorption isotherm mod-

els displayed that the Langmuir adsorption isotherm model

was best described the Au(III) adsorption on PPC–EG 0.5.

Kinetic isotherm results demonstrated that the adsorption

of PPC–EG 0.5 toward Au(III) obeyed a pseudo-second-

order kinetic reaction. Based on thermodynamic study, the

adsorption mechanism of Au(III) adsorption on PPC–EG

0.5 was a general spontaneous process and thermodynami-

cally favourable. Moreover, the adsorption process is found

to be exothermic in nature. This method can be an effective

approach in providing a selective separation and determina-

tion of Au(III) from the complex matrices.
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