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PREFACE 

Proceeding of the International Conference on Basic Science 2011 is a book 
containing several papers that have been presented in the seminar, either oral or in 
poster. The objective of this proceeding is to collect and to share any useful information 
that had been gathered recently in area of Mathematics, Biology, Chemistry and Physics, 
which is generally known as the basic science. Hence, through this book the readers are 
expected to gain new knowledge or information, especially in health, environment and 
advance technology. 

In general, the papers are presented in order of health (part A), environment (part 
B) and advance technology (part C) in which in each part the papers are divided into two 
sections, the oral and poster papers. Many papers in this proceeding discuss the 
exploration and the development of natural resources as the medicine based compound 
source. Furthermore, the modification of analyzing method and modeling in health and 
environmental science, whether it is based on nuclear technology or advance 
biotechnology, has also been compiled in this proceeding. In addition, several interesting 
topics which present the latest information in environmental field add the usefulness of 
information gathered in this proceeding. 

Additional information of the first author is also given at the end of this book. Hence 
further contact to the author is possible via the email address available at the affiliation 
section. Should the readers have further questions, comments or need more information, 
please directly contact the authors ofthe papers. 

The editorial board has made some editing correction needed in some cases. Most 
of the editing correction are conducted and concentrated in the organization of the paper 
based on the guideline and the language, i.e. some figures or tables were corrected, or 
maybe printed in grayscale, and placed in the last part of the article (appendix). In 
addition, the language is the most time-consuming work; hence we apologize for the late 
publishing of this book and for any inconvenience as a result of the delay. 

Lastly, on behalf of the committee, we would like to say thank you to all the 
participants for their kindness to be part of this conference. We also would like to 
acknowledge each partnerships and sponsorships that involved during this event. We 
bc:lieve. that this proceeding still has some wAaknesses; therefore any constructive 
comments are welcome. Once again, thank you to all, have a nice academic life and see 
you in the next ICBS. 

Malang, May 2011 



Message from President of ICBS 2011 

lstthPraise to Allah SWT, as only of his love and blessing, our International 

conference on Basic Science (lCBS 2011) was successfully held on February 17 _18 th
, 2011 

in Widyaloka Building University of Brawijaya Malang Indonesia, as one of celebration for 
the 48

th
Anniversary University of Brawijaya and the International Year of Chemistry 2011. 

The conference was projected to facilitate the discussion of the truth and beauty of 
science and its application to impact positive improvement in health, environment and 
advance technology for prosperity to the local society and worldwide. 

We would like to thank and give highest appreciation to Rector University of 

Brawijaya and Dean Faculty of Science for their fully support and to Our honourable and 
generous keynote and invited speakers: Dr. Edgar Paski from BClT & Analytical 
Innovation Canada; Assoc. Prof. Spas Dimitrov Kolev, from The University of Melbourne, 
Australia, Prof. Lukman Hakim, Head of Indonesian Institute of Science, Prof. Chandrawati 
Cahyani from Chemistry Department University of Brawijaya Malang Indonesia, Prof. 
Brenny van Groesen from University of Twente, Netherlands and LabMath-lndonesia, 
Bandung Indonesia; Prof. Motoki Kubo and Prof Mamoru Wakayama from Department of 

Biotechnology, Ritsumeikan University, Japan; Dr. Francois Malherbe from Swinburne 
University of Technology, Australia. Another great appreciation goes to the board of 
editors: Assoc Prof. Ulibeth Coo from University of Philippines Manila, Prof. Mick O'Neill, 

the Director Statistical Advisory & Training Services Australia, and Prof. Petr Solich from 
Charles University Republic of Czech. Many thanks go as well to all national & 
international participants for their contributions to the conference program and to this 
proceeding. It is our pleasant duty to also acknowledge our sponsors: PT Arfindo Bersinar, 
CV Makmur Sejati, Indonesian Forestry Department East Java Division, the Local 
Government of Malang City, Indonesian Chemistry Society, PT. Otsuka Lawang, PT. 
Amerta Indah Otsuka - Pasuruan, Kristalindo, Trans Zahwaa Travel, Elfara FM and Tugu 
Hotel as your strong support and active participation have made the 1st ICBS becomes a 
reality. 

The material in this proceeding is divided into three parts: (1) Health, (2) 
Environment, and (3) Advance Technology. We hope that the papers contained in this 
proceeding will prove helpful toward improving international collaboration research to 
solve the -problems related to heath, environment, and advance technology. 

As thiS conference is held annually, we ilre looking forward to the 2nd International 

Conference on Basic Science that will be held on February, 2012 at the same location. We 
hope that it will be a more interesting ann enjoying conference. 

President 
Dr. Hermin Sulistyarti 
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Message from Dean of Faculty of Science - UB 

On behalf of the faculty of Science we are very happy to complete the 1stth 

International conference on Basic Science (ICBS 2011) by this proceeding. Our 

appreciation to Prof. Dr. Ir. Yogi Sugito, rector of the University of Brawijaya for his 

support and all of the keynote and invited speakers who made this conference succeeds. 

This proceeding contains as the following. Part A: Health, Part B: Environment, and 

Part C: Advanced Technology. Oral papers are followed by posters at each part. Finally, 

we would like to thank all of the steering and organizing committee for their efforts in 

succeeding this conference, especially to Dr. Hermin Sulistyarti as the chair of the 

organizing committee. 

Last but not least for all of the participants, we are thankful for your cooperation, 

contribution and very valuable support for this event. 

Thank you, 


Prof. Dr. Marjono, MPhil. 
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Developing of Solid Phase Extraction Based on Zeolites: Case Studied 
Cr(VI) 

!;ti Rohaeti I, Betty Manta Soebrata ,Putri Ratna Furi ,lnl1anida Batubara 1 
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Abstract 

Chromium especially hexavalent chromium is hazardous /0 aliI' health. becallse il is carcinogenic. Therefore, 
chromium in drinking Imter should be minimized /0 less Ih(/n 50 fig. L One way to decrease chromium contenl 
is using solid phase extraction silch as zeolites. Zeolites \ias mod(fied calionic surj(u:lanl 
hex(ldecyllrimelhylamonillfll brOil/ide (HDTl..1ABr) 10 increase ils adsolplion capacily. Adsorplion capacily of 
Cr(V/) onlo zeoliles \ias 1.90 mg(f!;, when pH Cr(V/) solutions ,HIS 3 and con/act lillie was 18 hours. Adsorption 
Cr(V/) ill/o zeolites jo//oll'ed Freundlich isolherm eqUaIioll. The hest ad.l·olplion capacily of IfDT?lA Br (40.99 
mglg) onto zeolites was achieved l111en IfDT!vfABr cO/lcentration Ims al 1000 ppm wilh cOli/act time 30 hOllrs. 
AdvOIplion HDT!l4ABr inlo zeolites jol/oll'ed Lallgmuir isotherlll c'l/llatioll. NoaH 0.5 M dan ;Va.~COl 0.28 l'vi 
(l: J vlv) mixtllre sollitiolls desOIped C,.(Vl) aholll 65.67% (by hatch eXlraetlOn) and 3.93% (by fixed-hed 
cxlraelion). Properl/(!s ojzeolile a/ier modified Illlh HDTA1ABr lI'cre ShOH'fI al 2856.33 and 2927.65 elll 

i peaks, 
originatedji-om CHi 011 HDTl"fABr. 

KeJ'lI'ords: Piper hellle, Piper croealllm, esselliialoil. tyrosillose ac/iI·in'. 

1. Introduction effectilcllcss of muditied Lcolitc with HDTMAl3r 

The hexavalent chromium is present in based on its ;jeti\ ity to absorb Cr(VI). 

nature as CrO/". It is hazardous to our health, 
because it is toxic and c:arc:inogenic: [I]. The pn;sc:nt 2. Experimental Details 
of chromate ion in the environ.nent caused SOIllC Sample.~ lIIaterial UIII/ preparatio/l 
problems such as how to monitor the chromate lcol itc,; wd,hed with water, dried in room 
level in the environment especially in water or ternperatuc. and the grinded with mortar. The 
eflluent from industrial waste alld \1 hat IS zeol ite pll\\ de'r:; Ihen filter IIi th tllter 60 mesh. 
technology to treat or to reduce the risk of negative Then, pll\\'der dril'd at 30WC for 3 hours. 
effect from Cr(VI), espec:ially in drinking water 
chromium lcyel should bc minilllized to less than ..J eth'utioll of :eolile 
50 ~lglL Zeolite II:]:; acti\atcd chell1)1,:ally Ilith :Icid. 

Solid phase extraction had been used 10 About 100 g zcolite mixcd with l:'UmL HCI -UJf\.l 
remove or to get thc hcavy metal residue from for I hour. The mixture then \\:l,!1eJ \llth water till 
componcnt, either in gas, liquid or solid phase. neutral. The zeolit dried on -IOU'C t,)r :; lwurs. 
Many solid phases had been used tt)r this purpu,,;, Ad,;orptio'l isotherm of 1I DT\L\ l3 r Jilt! 

for instance charcoul, resin, and Leolite [2]. Ze(.lite lIloditieution of zeolite with HDT\1:\l3r \I'cre 
I'ad been u~ed fClr treutment of waste, It has pore perfonned with method of Giachi [-II Cation 
and rich with cations which can be used as ion ext.:h<lIlge capacity was determined Klute 
exehunged and also us adsorbent. method [5], ChromIUm analysis was I'L'rttJrJllcd 

To inerr::ase the ability oi zeolite C!S IOn bascd on Clesceri mcthod [6], while de,;,'rptl')11 of 
exehunger, 1l10dify is ne{'ded. On this paper, zeolite Cr(VI) was performed based on Zeng 1ll(;!lH.d '-J 
was modit1ed wi!h cation surfa8tant to increase the 
udsorption capacity. The cation surfactant which Chromate adsorption 
used was hexa-decyl-tro-methyl-arnmonium Zeolite and modified zeolite about U." g 
(HDTMA) [3], This research U1rns were to mudify e3eh added with Cr(VI) solution iOl different 
zeolite with HDTMABr and to find the coneelllmtion (2.0 60.0 ppm) at pH 3, -I, 5,6. and 

7. The mixtures then shake at 150 rpm for I~. 1(1, 
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22, 24, and 26 hours. After that the mixture 
separated with centrifuge and filtrution method. The 
fiitrJte v"as JI1Jiyzed for the concentmtion of 
Cr(VI). The adsorption eapaeity then caicuiJted 
with equation: 

V(C - C)
Q = ----"---'

m 
Q is adsorption capacity (mg!g), V is volume (L), 
Co id initial eoncentratil)n of Cr(Vl) (ppm), C is 
final concentration of Cr(VI) (ppm), Jnd m is 
weight of zeolite (g). 

Zeolite characterization 
Zeolite was characterized before and 

after modificJtion, and also for zeolite after 
desoprtion. Characterization was performed with 
FT-IR Specfrum aile Perkin Elmer. 

3. Result and Discussion 
The adsorption capacity of HDTMA+ 

increascd significantly about 20.99 mgig from 0 to 
1000 ppm (Figure I). When HDTMA+ 
concentration is highcr than 1000 ppm, the 
adsorption capacity increascd slowly. HDTMA~ 
adsorption capacity at concentration 1000 ppm 
ohtain at 30 hours contact time, decreascd at 42. 45, 
and 48 hours. 

I 
'" 

Figure L Curve of 'ldsorption capacity of HDTMA 

on different contact time (e) 24 hours. (X) 30 hours, 

(t) 42 hours. (;') 45 hour~, nnd (t.) 48 hours. 

,I· 
I j. 

·)·l
rf 
,/' 

Figure 2. Curve of Isotherm Langmuir of HD'fMA 
on zeolite in differen! contact time (_ ) 24 h. (_ 

) 30 h, (.",.) 42 h, (_ .) 45 h, and (_) 48 n. 
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Figure 3. Curve of Isotherm Freundlich adsorption 
of HDTMA on zeolite at different contact time (_ 
) 24 h. (_ ) 30 h, (....... ) 42 h, (~ ~ ) 45 h, and 

(,~ .. _) 4S h. 

Isotherm adsorption of HDTMABr on 
Leolite was 3nnlyzed with Langmuir and Freundlich 
isotherm pattern (Figure 2 and 3, respectively). Thc 
five different contact time on isotherm adsorption 
showed that the high linearity found in Langmuir 
isothcnn (r: 0.7439, 0.6935, O.99X. 0.9964, 0.9959 
compared to 0.3062, (),0403, 0.9614, 0.8704 and 
0.5894 on Freundlich isotherm). 

A.fter 
, , actIvatIon 

i"igure 4. Cation Exchange Capacity of Zeolite 

Cation cxchangc capacity (C Eel of initial 
zeo:itc is about 74.81 mckllOO g (Figure 4). The 
CEC was increased up to 96.24 mel 100 g zeolite 
nfter activation process with washing with acid. 
Wa;;hillg with acid can remove the impurities ill the 
pores of zeolite and turning them into H-zeolite 
without changing the position of the framework or 
silica-alumina. 

CEC value decreased atter moditled zeolite 
with HDTMABr (20.76 mekllOO g zeolite). The 
decreasing CEC is happen because a number of 

Faculty ofScience, University of8rawijllya, Ma/ang, Indonesia 
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HDTMA+ ions fonned in to bilayer with each 
other. This bilayer covered most of zeolite surface 
through ion exchange meehanism. The smalh:r 
CEC value of zeolite showcd that this zeolite has 
ability to absorb ion. 

Surface plotof capacity vs time and pH 

Capacity 

pH 

Figure 5. Response surface area intemetion eurvc 
bctween capncity. pH, and eontnet time 

Based on Figurc 5, adsorption capacity of 
Cr(VI) is intlucllced by pH amI contat:t time 
between Cr(VI) and adsorbent. From response 
surtace data. the composite desirability value was 
about 1000. it means that the model used has the 
best accurate predictilln. Bascd on the 
determination of optimum condition in resp,mse 
surface area the adsorption of Cr(VI) by zeolite 
moditicd by HDTMABr 1000 ppm has high 
capacity at pH 3 with contact time about 18 hours. 

Adsorption of Cr(VI) by zeolitc strongly 
iniluenced by pH of chromate solution used. 
According to Zeng et al (2009)[7], adsorption 
capacity of Cr(VI) decreases with increasing pH. 
The increasing adsorption capacity of Cr(VI) in 
acid may bc due to the cquilibrium of cpromate and 
dichromate. Equilibrium reactions which <)Ccur arc 
as follows: 

r! 1< ! ~ r H < - _ 
JICr/)::-(llljl .~. Cr:O: (alj) q (rOj-(aLl) 

I'll" i.. H >'

2.00 

_.W 

"/
/ . 

+ 

0.00 2:0,00 "'.00 
Equilibrium concentration (ppm) 

Figure 6. Adsorption capacity ofCr(VI) in 18 

hours with variation pH (II) 3, ( -"+) 4, (A) 5, (+) 6, 
and (t) 7_ 

Ba:;ed on Figure 6, the optimum adsorption 
capacity produccd at pH 3 with capacity ahout 1.90 
mg/g. It means that I g of zeolite optimum to 
absorb Cr(VI) up to 1.9 mg. The compari~on 
betwecn adsorption capacity of Cr(VI) on zeolite 
with and without moditication at Cr(VI) 60 ppm is 
shown in Figure 7. The highest adsorption on 
zeolite without moditieation is about 0.64 mg/g, 

while for modified zeolite up to 1.9 mg/g (incrcascd 
aboutthrce times). 

These results showed a significant increase 
capacity due to the inscrtion of cation HDTMA+ 
which form a bilayer on the suriace of zeolite. It in 
turn ,tltcr the originally negative chargcd zcolitc 
hccOll1e positive, so that it can absorb thc anion 
Cr(VI) with larger capacity than thc unnwditied 
zeolite. The formation of hilaycr is formed through 
hydrophohic interaction hetween tails of 
HDTMABr [8 - II]. 

Desorption of Cr(VI) were calculated using 
hatch system using the same solution, namely a 
mixture of NaOH O.SM and Na2CO, 12.28M (I'] 
v/v), Desorption with batch system is better thnn 
fixed bed method (Figure 7). This is hecause the 
batch mclhod will contact strongly ,md 
continuously between adsorbent and Cr(VJ). 

Fawlty of Scie'lce, Ullit'prsity of Brnwija)'ll, Maiall[j, Indonesia 
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Figure 7. Desorption of zeolite and contact time tor 
batch method and tixed oed mcthod 

Figure 7 showed that desorption process in 
ball:h method ootained the best cont3ct time I,)!, 22 
hours with the amount of Cr(VI) about 65.67%. 
The optimum desorption of Cr(VI) in tixed bl'd 
method up to 3.93%. 

Ch3facteristics in IR which can distinguish 
between natural zeolite with moditied zcolite was 
seen in 2927.65 em· 1 (3rea lor -N(CH;)-) which 
coml'S from HDTMABr. In addition. the strl'teh 
pe3k 2856.33 em· 1 is rdated to CH;-R. while in 
region 3000 3500 cm· 1 is rdated to CH3-R 
asymmetry. According to Li & Gallus (2007). the 
peak appears on 2860 and 2930 em· 1 is generated 
by themonomers and micelles of HDTMA' [i 

"I After desorptIOn 
After modlfo;:allon 
After activation 
Be-tore activation 

Figure 8. IR Spectrum of zeolit 

Based on IR analysis (Figure 8). the zeolite 
after desorption indicated that leaching solution did 
not eliminate the HDTMA+ component. Zeolite 
still shows absorption bands at 2856.33 em-I, 
although v.-ith \ery low intensity. 

4. Conclusion 
Modification of zeolite with HDTMABr 

could be used as snlid phase extraction of Cr(VI) 
with ildsorption capacity about 1.90 mglg in 
optimum condition. It gave higher adsorption level 
than zeolite without modification. \JaOH O.5M 
mixed with NaZC03 O.28M in ration I: I (v/v) is 
used as solution for desorption of Cr(VI) in batch 
system with 65.67% of Cr(VI) could be removed 
from the modi lied zeolite. 
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