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ABSTRACT

Tnteractions of Cd (II) ion in solution with adsorbent of amino-silica hybrid or non-imprinted
polymer (NIP) and Cd (I1) ionic imprinting (Cd (I1)-1IP) have been studied through a sequential
desorption  process. Adsorbent of NIP and Cd (I)-IIP were synthesized from
aminopropyltrimethoxysilane (3-APTMS) and tetracthylortosilicate (TEOS). The value of
Specific surface arca, total porous volume, and Cd (11)-11P porous diameter is cach 29.010 m” g,
0.100 ml. g, and 30.452 A. The interaction contribution of Cd (11) ion was determined by the
sequential desorption with water eluent, KNO3 | M, TIONILTICI 0.3 M in 25 % (v/v) CILCOOIL,
and NasEDTA 0.1 M. The sequential desorption result showed that a tendency of Cd (11) ion

interaction contribution on NIP and Cd (IN-IIP increased with order of ion exchange interaction =
entrapment < complex formation < hydrogen bond.

Keywards: sequential desorption, amino-silica hybrid, adsorption mechanism, Cd metal

INTRODUCTION

Several researches of heavy metal ion controlling through an adsorption process has been
done by some researchers . The adsorption process in solution phase was usually found in
adsorption of heavy metal in solution using various kind adsorbents in scale of laboratory and
macro in controlling industrial liquid waste. The solution adsorption process is generally more
difficult Ahonmucally than the adsnmunn process in phm of gas, favor, or pure liquid. This is due
between

the liquid mixed components and the adsorption site ™. The adsorption process of the solution can
be predicted qualitatively from the polarity of the adsorbent and the solution components. Polar
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ABSTRAK

Dalam penelitian ini telah dievaluasi pengaruh konsentrasi ion Cd”" yang digunakan sebagai

BU H ANI cetakan ion dalam sintesis adsorben hibrida amino-silika tercetak ion (Ca(ll-IP) terhadap laju dan
Kapasitas adsorpsi ion target (C™) dari larutan. Hasil cetakan ion yang diperoleh sebagai situs aktif

yang berasal dari_konsentrasi ion Cd"" yang berbeda menghasikan fraksi rongga tercetak ion

berbeda. lon Co’* yang digunakan sebagai cetakan pada konsentrasi 0,05; 0,10; 0,15 mol L"

?mw OM masing-masing menghasikan fraksi rongga fercetakan ion sebesar 97,89 & 0,20 (Calll-IPe), 98,49

+0,10 (Cal)-1IPb), dan 95,82+ 0,25 % (Cd(l)-IPc). Identifkasi gugus fungsional adsorben dilakukan

dengan spekirofolomeler inframerah (IR) dan morfologi permukaan dengan scanning electron

m BSIONE m,‘]aﬂﬁm microscopy (SEM). Dari data adsorpsi menunjukkan bahwa perbedaan konsentrasi awal ion CG**
! [ yang dicetakkan memberikan pola adsorpsi ion Cd” yang berbeda.

“Pangumbangan Kimia Berbasis Kearitan dan Sumber Daya Alam Lokal:

Kata kunci : cetakan ion, situs aktif adsorpsi, hibrida amino-silika

Inteqrasi Riset, Pendidikan dan industr™
ABSTRACT
Pada gyl 1 1 Agusius 21 In this research, it h?;}been evaluated concentration effect of Ca®' ion used as Cd*" ionic
. imprinted on_synthesis of Cd”' ionic imprinted amino-siica_hybrid (Cd(I)-1IP) adsorbent upon
bt coclbnbeepens - v Wataon 1) Agustn 1116 adsorption rate and capacity of target ion (Cd™') in solution. The results of the ionic imprinting (as
active sites of Ca’ ion) obtained were prepared from different concentrations of Ca® ion producing
Parita different ionic imprinted cavity fraction. The concentrations of Ca®" ion used as the ionic imprinting

were 0.05, 0.10, and 0.15 mol L resutting the ionic imprinted cavity fraction for each 97.89 + 0.20
(Cd(l)~IPz), 96.49 + 0.10 (CA(I)~IPb), and 95.82 + 0.25 % (Cd(I)IPc), respectively. Identification
of adsorbent functional group used an infrared spectrophotometer (IR) and identification of surface
morphology used a scanning electron microscopy (SEM). From the adsorption data obtained, they
shows hal inial concentratin dferonces of imprined Cd*" fon produce different adsorption models
of Ca™" ion.

Keywords: imprinted ionic, adsorption active site, amino~silica hybrid
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Abstrak
ADSOREEN SELEKTIF LOGAM Pb DART HIBRIDA AMINO-SILIKA
TERCETAK ION DAN METODE PEMBUATANNYA

Invensi ini berhubungan dengan komposisi dan metode
pembuatan adsorben selektif logam Pb dari senyawa aktif 3-
APTMS dengan ailika sebagai matriks dan dilanjutkan dengan

proscs pencetakan fom Pb(II) untuk menghasilkan adsorben

10 yang selektif terhadap Pb. Kemampuan material hibrida amino-
silika tercetak ion Fb(1l) (Pb(l1)-11P) sebagal adsorben
pada invensi ini telah diuji selektivitas adsorpsinya dengan

x * " metoda bacth. Pada

penggunaan adsorben sebanyak 50 mg terhadap 20 mL larutan
BB (I1)/Zn(I1); Pb(IT)/Ni(I1);
PD(IT)/CA(IT) dengan perbandingan konsentrasi masing-masing

IS yang mengandung pasangan io:

| ion logam sebesar 0,5 mmol/L, waktu interaksi selama 60
menit, pll interaksi 5, dan temperatur 27°C. Masil koefisien
selektivitas adsorpsi (a) masing-masing pasangan  ion

| 20 Pb(II)/Zn(IT); Pb(IT)/Ni(IT); Pb(II)/CA(II) adalan: 1,23;

| 3,00; 2,75 yang menunjukkan hahwa adsorben Ph(TT)-TTP sangat

cclektif terhadap ion Pb(II) jika dikempotiscikan dengan ion

M PB DI IHIIEIDA AMING SILIKA
v

PEMIUATARN Zn(II), Ni(II), dan Cd(II) dalam larutan.

HL
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