VOLUME 49 ISSN 1314-7471 (print)

ISSN 1314-7978 (on line)
ISSUE & 2014 www.uctm.edu

OF CHEMICAL TECHNOLOGY
AND METALLURGY

N N iR
NN

x|

N x| )

i |
s |

|

SOFIA 2014




Volume 52, Iss. 6, 2017

Submitted by stanislav on Thu, 09/28/2017 - 20:40

Journal of Chemical Technology and Metallurgy

52, Iss. 6, 2017
ISSN 1314-7471 (print)
ISSN 1314-7978 (on line)

EDITOR-IN- CHIEF

Prof. Dr. Bogdana Koumanova

Tel: (+ 359 2) 81 63 302

University of Chemical Technology and Metallurgy
8 Kl. Ohridski, 1756 Sofia, Bulgaria

E-mail: journal@uctm.edu

SELECTED ARTICLES
International Conference
“Collaboration Seminar of Chemistry and

Industry (CoSCI-2016)”

5-6 October, 2016

Surabaya, Indonesia

Invited Editor

Dr. Purkan Purkan

Primary study of cellulose acetate hollow fiber as a green membrane applied to hemodialysis

Yanuardi Raharjo, Siti Wafiroh, Mahdya Nayla, Vita Yuliana, Mochamad Zakki Fahmi

Composite beads of chitosan/bentonite as a matrix for phosphate fertilizer controlled-release

Bambang Piluharto, Veinardi Suendo, Ida Maulida, Asnawati

Serum acetaldehyde as a potential biomarker for the detection of pathogenic biofilm
formation by Candida albicans

Masfufatun, Sumayyah Lugman Bayasud, Mei Shirli Yasinta, Ni’'matuzahro, Afaf Baktir



The influence of ascorbic acid, creatine, and creatinine on the uric acid analysis by
potentiometry using a carbon paste modified imprinting zeolite electrode

Miratul Khasanah, Muji Harsini, Alfa Akustia Widati, Prihantari Mukti Ibrani

A novel spectrophotometric method for determination of histamine based on its complex
reaction with Cu(II) and alizarin red S

Miftakhul Jannatin, Ayu Nabila I.L,, Ganden Supriyanto, Pratiwi Pudjiastuti

Application of ionic liquid dispersive liquid-liquid microextraction for analysis of n-
nitrosodipropylamine in salted fish

Aning Purwaningsih, Yanuardi Raharjo, Hendarta Agasi

Determination of chlorpyrifos pesticide by effervescence liquid phase microextraction HPLC
UV-Vis

Usreg Sri Handajani, Yanuardi Raharjo, Bagas Wantoro

Effect of aliphatic and aromatic hydrocarbons on the oxygenase production from
hydrocarbonoclastic bacteria

Sri Sumarsih, Ni’'matuzahroh, Fatimah, Miranti Puspitasari, Meilisa Rusdiana

Identification of Candida species by assimilation and Multiplex-PCR methods

Hermansyah, Nurmalina Adhiyanti, Julinar, Kemas Yakub Rahadiyanto, Susilawati

Xylanase enzyme from a local strain of Pseudomonas stutzeri

Purkan Purkan, Emma Huruniawati, Sri Sumarsih

Study of a catalyst of citric acid crosslinking on locust bean gum

Wuryanto Hadinugroho, Suwaldi Martodihardjo, Achmad Fudholi, Sugeng Riyanto

Production and characterization of sulfonated chitosan-calcium oxide composite membrane
as a proton exchange fuel cell membrane



Siti Wafiroh, Abdulloh, Winda Kusuma Wardani

An excellent way to prepare conductive glass using a simple glass plate aiming a promising
solar cell

Harsasi Setyawati, Handoko Darmokoesoemo, Hamami, Faidur Rochman, Ahmadi Jaya
Permana

Partial oxidative synthesis of fluorescent carbon derived from local bamboo leaves

Ahmadi Jaya Permana, Abdul Haris, Harsasi Setyawati, Mochamad Zakki Fahmi

Stability of coordination compounds obtained by reduction of copper(II) halide and 1,3—
bis(diphenylphosphino)propane (DPPP)

Nike Prilil Puspita Sari, Lis Siaturohmah, Effendy, Fariati

Phenolic compounds from Aquilaria microcarpa stem bark

Alfinda Novi Kristanti, Mulyadi Tanjung, Okky P. Rahayu, Erika Herdiana

Electrochemical degradation of naphthol AS-BO batik dyes

Muji Harsini, Suyanto, Yhosep Gita Y. Y., Lilik Rhodifasari, Handoko Darmokoesomo

Silica-methyltrimethoxysilane based hydrophobic coatings on a glass substrate

Alfa A. Widati, Nuryono Nuryono, Indriana Kartini, Noah D. Martino

Chitosan-based neem seed extract nanocapsules: a new approach on enhancing its
effectiveness as an insecticide delivery agent

Mochamad Zakki Fahmi, Hery Suwito, Achmadi Susilo, Elika Joeniarti, Anninda Mughniy
Rahayu Jaswdi, Nindayu Indrasari

Confusarin and nudol, two phenathrene group compounds, from Dioscorea esculenta L. and
their antioxidant acitivities

Nanik Siti Aminah, Ratih Hidayah, Mulyadi Tanjung


Kokoh
Highlight


Drug delivery hard shell capsules from seaweed extracts

Pratiwi Pudjiastuti, Muhammad Al Rizqi Dharma Fauzi, Handoko Darmokoesoemo

Organic template free hierarchical ZSM-5 prepared by desilication

Hartati, Alfa Akustia Widati, Aning Purwaningsih, Alfinda Novi Kristanti, Anggarani Nur
Oktavia

Modification of gresik’s dolomite to CaO+«MgO nanocomposite as a catalyst for synthesis of

biodiesel from tamanu oil

Abdulloh Abdulloh, Alfa Akustia Widati, Oditio Arizal



Editorial Board

Submitted by admin on Wed, 08/13/2014 - 15:36

EDITOR-IN-CHIEF

Prof. Dr. Bogdana Koumanova

University of Chemical Technology and Metallurgy, Bulgaria

S.J. Allen, Queens University of Belfast, UK

N.Yu. Bashkirceva, National Research
Technological University, Kazan, Russia

M. Bojinov, University of Chemical Technology
and Metallurgy, Bulgaria

V. Bojinov, University of Chemical Technology
and Metallurgy, Bulgaria

J. Carda, University Jaume |, Castellon, Spain

G. Cholakov, University of Chemical Technology
and Metallurgy, Bulgaria

D. Danalev, University of Chemical Technology
and Metallurgy, Bulgaria

V. Dimitrov, Bulgarian Academy of Sciences

N. Dishovsky, University of Chemical
Technology and Metallurgy, Bulgaria

S.J.C. Feyo de Azevedo, Universidade do Porto,
Portugal

M. Jitaru, University “Babes -Bolyai”, Cluj-
Napoca, Romania

S. Kalcheva, University of Chemical Technology
and Metallurgy, Bulgaria

F. Keil, Hamburg University of Technology,
Germany

T. Koinov, University of Chemical Technology
and Metallurgy, Bulgaria

T. Komatsu, Nagaoka University of Technology,
Japan

M. Kucharski, AGH University of Science and
Technology, Krakow, Poland

J.M. LeLann, Institut National
Polytechnique,Ecole nationale supérieure des

S.N. Lezhnev, Karaganda State Industrial
University, Kazakhstan

A. Mavrova, University of Chemical
Technology and Metallurgy, Bulgaria

I.P. Mazur, Lipetsk State Technical
University, Russia

D. Mehandjiev, Bulgarian Academy of
Sciences

V. Mesko, International Balkan University,
Skopje, Macedonia

E. Mihailov, University of Chemical
Technology and Metallurgy, Bulgaria

L. Mérl, University “Otto-von-Guericke”,
Magdeburg, Germany

B. Nath, European Centre for Pollution
Research, London, UK

L. Petrov, Bulgarian Academy of Sciences

A. K. Pogodaev, Lipetsk State Technical
University, Russia

G. Radeva, University of Chemical
Technology and Metallurgy, Bulgaria

A. Di Schino, University of Perugia, Italy

M. Simeonova, University of Chemical
Technology and Metallurgy, Bulgaria

V. Stefanova, University of Chemical
Technology and Metallurgy, Bulgaria

D. Stoilova, Bulgarian Academy of
Sciences

N. Tsarevsky, Southern Methodist
University, Dallas, Texas, USA



ingénieurs en arts chimiques et technologiques, I. Turunen, Lappeenranta University of
France Technology, Finland

L. Vezenkov, University of Chemical
Technology and Metallurgy, Bulgaria



BUKTI SCOPUS

Scimago Joumal & Country Rank

Home Journal Rankings: Country Rankings Viz Tools Help About Us

Journal of Chemical Technology and Metallurgy &

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX
Bulgaria Chemical Engineering University of Chemical Technology
L chemical Engineering and Metallurgy

(miscellaneous)

Engineering
L Industrial and Manufacturing

Engineering
PUBLICATION TYPE 1SSN COVERAGE INFORMATION
Journals 13147471, 13147978 2013-2021 Homepage
How to publish in this journal
Jjournal@uctm.edu
@ SR Ny HE @ Total Documents ® Total Cites @ Self-Cites Ay Citations per document Y BB
500
04 180 1
03
120 250 08
02
01 60 06
o
2012 014 2016 2018 2020 21 013 M5 2017 28 2021 2011 20013 25 2017 2019 2011
04
@ Eqsmal Cites per Doc @ Cites per Doc. % HE @ % Imernational Collaboraticn @ citable documents @ Norrcitable documents BN
500
1 30 0z
20 .
05 250
o 011 2013 2015 2017 2019 2021
o 0 Cites / Doc. (4 years)
o @ Cites/ Doc {3 years)
211 213 2015 2017 2019 202 20 2093 205 2017 2009 2071 M1 23 2015 2017 2019 2071 @ Cites/ Doc. (2 years)
@ Citzd documents @ Uncited documents |
- ToimeaTat thommical +— Show this widget in G SCimago Graphica
Technology and Metaliurgy your own website
F— Explore, \flsually
Q 3 Engineening Just copy the code below communicate and make
250 Imiscefaneous)  and paste within your fml sense of data with our
e y || e new data visualization
025 IR = 3 hraf="nttpe-fiwww s fool.
[ powered by 5CIm3 com -

2011 2013 2015 2017 2018 2021




Journal of Chemical Technology and Metallurgy, 52, 6, 2017, 1101-1104

PARTIAL OXIDATIVE SYNTHESIS OF FLUORESCENT CARBON DERIVED
FROM LOCAL BAMBOO LEAVES

Ahmadi Jaya Permana, Abdul Haris, Harsasi Setyawati, Mochamad Zakki Fahmi

Department of Chemistry, Faculty of Science and Technology

Universitas Airlangga
Kampus C Mulyorejo Universitas Airlangga
Surabaya, Indonesia

E-mail: ahmadi-j-permana@fst.unair.ac.id

Received 05 January 2017
Accepted 20 July 2017

ABSTRACT

The fluorescent carbon based materials have wide medical applications due to their less toxicity, and other attractive

properties. Bamboo leaves are an interesting alternative precursor for fluorescent carbon synthesis. They have a good

prospect as sustainable raw materials. The synthesis of fluorescent carbon from bamboo leaves by partial oxidation is

performed at an optimum temperature of 300°C. Its photoluminescent property is measured by a spectrofluorometer. It

shows a wavelength emission at 425 nm - 475 nm. The fluorescent carbon obtained has nanoparticles of the size about 4

nm based on the analysis using atomic force microscopy. It shows a peak at 22,7° by X-Ray diffractometer powder analysis.

Keywords: partial oxidation, bamboo leaves, fluorescent carbon.

INTRODUCTION

The bamboo leaves are abundant, underutilized and
low economic value materials in East Java. They contain
mostly hydrocarbon compounds such as cellulose that
can be a potential source of synthesizing carbon. The
latter can be used as a biomedical material because of
its less toxicity, good solubility in water, good chemical
inertness, high biocompatibility and easy functionaliza-
tion processes [1].

Carbon nanoparticles have good fluorescence and
magnetic properties [2]. Fluorescent carbon is widely
used as a biomaterial, pattern coding, sensors fabrica-
tion and optoelectronics. Its biomedical applications
refer to bioimaging, drug transport and viral inhibitor
formulations [3]. Fluorescent carbon generally consists
of graphene quantum dots, carbon nanodots, and poly-
mer dots [4].

Top-down and bottom-up synthesis methods of
fluorescent carbon nanoparticles are used. The partial
oxidation is a favorable bottom-up method of synthesiz-
ing fluorescent carbon because it provides a good tem-

perature control and optimum photoluminescence [5].
Fluorescent carbon is synthesized using finely structured
organics precursors like graphene and carbon nanotubes
or citric acid monohydrate, carboxylate [6], and carbo-
hydrates [7]. However, an improvement of the synthesis
method and the choice of the raw material source is
needed to provide eco-friendly carbon materials.
Application of bamboo leaves to synthesis carbon
dots has been previously proposed by Liu et al. [4]. They
show that these leave can be used as a raw material to
make precisely carbon dots via a hydrothermal process.
A different method of synthesizing carbon dots from
bamboo leaves, especially from scrap leaves, is required
in view of the effort to develop eco-friendly process of
nanomaterials synthesis. The present communication
reports a synthesis of fluorescent carbon on the ground
of bamboo leaves via partial oxidation. Partial oxidative
synthesis of fluorescent carbon is an alternative to py-
rolysis. It enhances the product solubility and fluorescent
properties preserving carbon functional groups. This
refers especially to carbon carboxylic group increases the
solubility and the fluorescence of the material obtained.
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It can also affect the modification to carbon dots, which
in turn leads to wider application [7].

EXPERIMENTAL

Bamboo leaves of the rope type (Asparagus cochin-
chinensis) were collected from Surabaya, Indonesia.
Prior to processing they were washed with water. Then
they were heated for 2 h at 150°C. The extraction of
cellulose was conducted in 2 % (w/v) aqueous solution
of NaOH and refluxed for 4 h at 60°C. The extract was
rinsed and centrifuged at 2000 rpm for 15 min. The
precipitate of the bamboo leaf extract was burned to
synthesize fluorescent carbons by partial oxidation for
2 h at 200°C, 250°C, 300°C, 350°C, and 400°C. The
product obtained was dissolved in 2 % (w/v) aqueous
NaOH solution. This step was followed by filtration with
using 0.22 um syringe to separate particles by size. The
filtrates were dialyzed for 24 h with a membrane MWCO
1000 Da for 24 hours.

Sodium hydroxide (NaOH, 98 %) was purchased
from Showa Kako Corp., Japan. It was used without
further purification.

The solubility percentage of the resulting carbon
dots was determined by measuring the weight of the in-
soluble bamboo leaves after the partial oxidation process
and referring to the weight of the initial bamboo leaves.
The fluorescence of carbon solutions was observed by
using a portable UV-lamp (365 nm) and analyzed on
a JASCO FP-6500 luminescence spectrometer. The
fluorescent carbon particles size was measured using
an atomic force microscope (AFM) BRUKER. Their
powder crystallinity was analyzed by a X-ray diffrac-
tometer (XRD) X’PERT-PRO PA using CuKa radiation
(A = 1,5418 A). The functional groups present were
identified by a Fourier transform infrared spectroscopy
(FTIR) SHIMADZU-8400S.

RESULTS AND DISCUSSION

The fluorescent carbon obtained at different tem-
perature values shows different solubility in NaOH
solution. This is illustrated in Fig. 1. It is evident that the
solubility increases going from FC 200 to FC 300 and
then decreases — the solubility of FC 400 is less than that
of FC 300. Obviously the latter is the optimum one. The
product obtained at lower temperatures is not as good
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as that produced at higher temperature values in terms
of the area and the fluorescent ability [8].

The absorbance spectrum of FC 300 is presented
in Fig. 2a. It shows a clear shoulder peak at 350 nm.
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Fig. 1. Solubility of fluorescent carbons (FC).
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Fig. 2. (a) Emission Spectra of FC; (b) photograph images
of water (left) and FC 300 (right) under 254 nm UV light.



Ahmadi Jaya Permana, Abdul Haris, Harsasi Setyawati, Mochamad Zakki Fahmi

The peak is mainly addressed to a three-dimensional
confinement of electrons on nano-sized carbon. The
photoluminescence (PL) emission spectra of fluores-
cent carbon are recorded in the wavelength range from
355 nm to 700 nm as shown in Fig. 2b. The difference in
emission wavelength is attributed to the different carbon
macromolecular structure of bamboo leaves. The pattern
of the PL emission spectra is quite similar - the differ-
ence is not greater than about 5 nm. The UV-Vis and PL
spectra verify the phenomenon of circular absorption and
photon emission occurring at the carbon dots. FC 300 has
a PL emission around 460 nm and produces a pale blue
fluorescence under the portable UV lamp. This finding is
in full correspondence with the data reported in ref. [9]

The particle size distribution of fluorescent carbon FC
300 is confirmed by AFM. The corresponding image and
particle size distribution histogram is showed in Fig. 3.
Based on the AFM image in Fig. 3a, fluorescent carbon

20000
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Fig. 3. (a) AFM Image of FC 300 (b) Particle size distribu-
tion of FC 300 histogram.
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Fig. 4. XRD pattern of FC300.

FC 300 has quite homogenously dispersed particles.
Fig. 3b shows a limited particle size distribution of Inm
-11 nm. The dominant distribution is observed at 3 nm.

The XRD pattern of FC300 is shown in Fig. 4.
FC 300 is amorphous and a broad peak is observed
in the 20 range of 18° - 26°. The FC 300 structure is
quite similar to that of the graphitic structure based on
JCPDS26-1076. The FC 300 particle size is determined
in the broad amorphous peak region by the Scherer equa-
tion and is found equal to 0,244 nm.

The functional groups of FC 300 are analyzed by
FTIR spectroscopy. The FTIR spectrum of FC 300 is
shown in Fig. 5. Peaks are outlined at 3431.38 cm™!,
2852.81 cm! and 1415.8 cm. They are assigned to
O-H, C-H, and C=0. The hydroxyl and carbony] groups
in FC300 indicate that the fluorescent carbon contains
graphene quantum dots [10] and graphene oxide [11]
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Fig. 5. FTIR Spectrum of FC300.
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CONCLUSIONS

Fluorescent carbon is successfully synthesized by
partial oxidation of local bamboo leaves. The sample
obtained at 300°C has the optimum solubility. It shows
PL emission at 460 nm and has blue fluorescence. Its
particles show a dominant distribution at 3 nm. The pres-
ence of carboxylic and hydroxyl groups is verified. This
fluorescent carbon has the potential of a bio-imaging
agent due to its optical properties. It can be also used
as a drug transport material because of the size of the
resulting carbon dots.
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