Py ISSN: 1693-4393
ATASIONAL ©
SEMINAR NNSI@NAL -

M

" IE ANIK KIMIAZKEJUANGAN,

han
Afam Indmnes:a'-

[
P J Maret 2013,\l |

At !
FAI{I..I LTAS TEKN DLDGI INDUSTRI

U e Ggni— 4
ﬁJPN "“VETERAN" YDG‘I’AKARTA -f.‘*

Moy S

ROGRAM ﬁUDIfEKNIKIKIMIA.ﬂ-— * ‘!




PUPUK KALTIM

=

skkmigas



ISSN : 1693-4393

PROSIDING

SEMINAR NASIONAL
TEKNIK KIMIA “KEJUANGAN” 2013

Pengembangan Teknologi Kimia untuk
Pengolahan Sumber Daya Alam Indonesia
Yogyakarta, 5 Maret 2013

PROGRAM STUDI TEKNIK KIMIA
FAKULTAS TEKNOLOGI INDUSTRI
UPN “VETERAN” YOGYAKARTA



FROSIDING
SEMINAR NASIONAL
TEKNIK KIMIA “KEJUANGAN® 2013.

Pengembangan Teknologl Kimia wuntuk
Pengolahan Sumber Daya Alam Indonesia

Yogyakarta, § Marer 2013
Hak Cipta ada pada Program Studi Teknik Kimia

Teknologi Industri UPN “Veteran™ Y
J1. SWK 104 (Lingkar Utara) Condongeatur, Yogyakarta (55283)

Dilarang mengutip sebagian atau seluruh buku ini atsu diperbanyak dengan tujuan
komersial dalam bentuk apapun tanpa seijin Program Studi Teknik Kimia
Fakultas Teknologi Industri UPN “Veteran™ Yogyakarta, kecuali untuk keperluan
penulisan artikel atau karangan ilmiah dengan menycbutkan buku ini sebagai
sumber.

Cetakan | : Maret 2013

ISSN 1693-4393

e Program Goeh Teknik Kimia, FTL UPN “vaieran” Yogyakaria ii



@ Prosiding Seminar Masional Tesnik Kimia “Kejuangan” ISSN 16034383
i Pangembangan Teknology Kimis uniui Pengolahon Sumbar Doys Alem Indonesia
Yogyakarta, 5 Maret 2013

Reviewer
Seminar Nasional Teknik Kimia “Kejuangan™ 2013
Program Studi Teknik Kimia, Fakultas Teknologi Industri, UPN “Veteran™ Yogyakarta

1. Prof Ir. H. Wahyudi Budi Sediawan, SU, Ph.D (UGM Yogyakarta)
2. Ir. Moh. Fahrurrozi, M.Sc., Ph.D (UGM Yogyakarta)
3. Prof. Dr, Ir. H. Supranto, SU (UPN “Veteran™ Yogyakarta)

@ Progrem S Telrik Kimia, FTL PN SVatera” Yogyakss wil



IS5H 16234300

Panitia Seminar Nasional Teknik Kimia “Kejuangan™ 2013
Prodi Teknik Kimia FTT UPN “Veteran® Yogyakarta

Femnnggung Jawab
Pengarah

Ketua Pelaksans
Wakil Ketun Pelaksana
Sekretaris

Berdahara

| Koordinator Bidang Acara dan
Persidangan
Anggoia

Koordinator Bidang Mater dan

Prosiding
Anggota

Koordinaior Seksl Dana dan Promosi
AREEGLE

Koordinator Bidang Poblikasi dan
Dokumentasi
Anggota

Koordinator Konsamsi
Anggota

Ir. Kur Indrianti, MT., D.Eng (Dekan Fakultas Teknik Industri)

. Ir. Tutik Muji Setyoningrum, MT (Ketua Prodi Teknik Kimia)
. Ir. Bambang Sugiarto, MT (Sekretaris Prodi Teknik Kimia)

. Prof Dy, Ir. Supranto, 5U

. Prof. Ir. H. Wahyudi Sediawan, SU, Ph.D

. Ir. Mob. Fahrorrozi, M.Sc., Ph.D

A ol Lak B o=

D, Eng. Y. deddy Hermawan, ST MT
Dr., Adi licham, 5T, MT

I. Siti Divar Kholisoh, 5T, MT
2. Ir. Tunjung Wahyu Widayati, MT

I. Ir. Purwo Subagyo, MT
2. Dra. Suci Astutiningsih

Ir. Endang Sulistyowati, MT

1. Dr. Ir. Mahreni, MT

2. Ir. Danang Java, MT
3. Ir. Harsa Pawignya, MT

Siswanti, ST, MT

Dva. Sri Wahyu Murni, MT

Ir. Sri Sukadarti, MT
1. Dr. Ir.Tjukup Mamoto, MT
2. Dr. Ir. Ramli Sitanggang, MT

Ir, Zubaidi Achmad, MT
1. Ir. Widayati, MT, Ph.D
2. Ir. | Ketwt Subawa, MT
3. Dr. Ir. M. Syahri, MT

Ir. Faizah Hadi, MT
Ir. Dyah Tr Retno, MM

@ Program Studi Telrsk Kimis, FTL UPHN “Yeteran® Yogyakana



ﬂ Prﬂhhﬁﬂurimrﬂ.m_lﬁmﬂﬂﬂl “Hajuangan” ISEN 18534353

Daftar Isi
Kaita Pengantar 1]
Sambuinn Keton Pelaksana v
Sambuian Kektor ¥
Sambutan Deknn i
Reviewer vii
Susanan Panitin wiii
Dafiar [si iz
Makalah Pemblcara Uiama
Koede Juduol, Penulis dan Alnmat
hALIT Nilai Tambah Sumber Daya Alam tak Terbarukan bagi Pembangunan Ekooomi Nasional

Ir. Farida Zed, ME, MA
Kepala Biro Kebijakan Energi dan Persidangan, Sekretariat Jenderal Dewan Energi Majonal

MUZ  Pemanfaatan Gas Bumi Dalam Perspektif Pengembaogan Industri Kimia
Surya Madya
Sekretaris Perusahaan PT Pupuk Kaltim, Bontang Kaltim, Indonesia
Alumni Telmik Kimia UPM Veteran Yogyakans tahun 1981
E-mail: smadya@pupukkaltim.com

Makalah Slot
Kode  Judul, Penulis dan Alamat

MS Disain Tats Kelola Migas Pasks Putusan MK dan Kecenderungan Industri Migas Global
Benny Lublontara don Didi Sefiarto
SKK Migas

Makalah Bidang Kajisn
A.  Perpindabas Massa dan Panas
Kode Judul, Penulis dan Alamat

Al The Performance of Conirolled Freeze Out Arca Double Pipe Heat Exchanger in Removing C0;
From CH 00 Gas Mixture
Ibay Eka Rahays, Ardila Haya Tiwikrama, Setiyo Gunawan, dan Gede Wibawa*
Department of Chemical Engineering, Faculty of Industrial Technology
Sepuluh Nopember Institute of Technobogy
Kampus ITS Sukolilo Surabaya, 6011, Tel/Fax +62-31-5946240/+62-3 1 -5999282
*E-mail: gwibawajgichem-eng.its, ac.id

Al Evaluasi Performance Injeksi Air pada Lapangan Minyak “X™ Didukung dengan Pelaksanann
Surveillance dan Perencanaan Water Injection Plamt Sederhana
Hariyadi' , Novian Aribowo’
Program Studi Tekmik Perminyakan, Fakulias Teknologi Mineral, UPN "Veteran” Yopyakarta
I SWK 104 (Lingkar Unara), Condong Catur, Yogyakarta 55283

@ Program Soudi Teknk Kimes, FT1, UPH “Vetean® Yogmeians ]



Ad

AS

Al

AT

Prosidirng Sersnar Maskonal Teknik Kimia “Hejuangan® ESSM 16034303
Panpambangan Teknalog! Kimis uniuk Pengolahan Sumber Dayn Alam Indonesia
Yogyakarta, 5 Marst 2043

Kajian Teknologi Ihn-id:ﬂ- Untuk Pengeringan Obai Herbal
Sri Unami
" Program DI 'I':lmlr. Mesin, Fakultas Teknik Universitas Diponegoro

Jl. Pedalangan, Tembalang Semarang, Telp/Fax. 024 1471379
Email : handayanif@undip.as.id

Evaluasi Proses Debidrasi Gas Alam Mengganakan
Triethylene Glycol (Teg)

Anas Puli Saniose

Program Studi Teknik Perminyakan, UPM “Veteran™ Yogyakanta

Pengaruh Isopropyl Alkohol Pads Laju Etsa Silikon {100} deogan Larutan KOH dan TMAH
Slamier Widodo

PPET-LIPL JL Sangkuriang Komp. LIP] Bandung 401335, Mo Telp/Fax-022.2 504 660:022-2 504559,
E-mail: widodo @ppet lipi go.id, slametwidodoSEpmail com

Stdi Etsa Eleltrokimia dari Silikon (100) Deagan Larutan CyOH dan KOH

Slarer Widado

FPET-LIPL, ). Sanghuriang Komp. LIP] Bandung 40135, No. TelpFax:-022.2 504660/022 -2 5045659,
E-mail: widodo (@ppet.lipigo.id, shimetwidodo50@gmail com

Mass Transfer Model for Basic Blue Adsorption onto Fillared Bentonite Clay Using Langmuir

Equilibriom and T into Account the Inira Particle Concentration Gradient
mnnm' Wakyudi Budi Sediawan”, Rochmadand Imam Prasetyo’
Depariment of Chemical Engineering, University of Surabaya, Surabayas0292, Indonesia

* Department of Chemical Engineering, Gajah Mada University, Yogyakarta 55281, Indonesia
‘Corresponding Aathor's E-mail: rita_priantini@ubays.sc.id

Studi Pemanfasntan Condensate Outlet Steam Trap Sebmgai Air Umpan Boiler di PT. Pupuk
Sriwidjaja Palembang

Alfs Widvawan " dan Willlam Kusnanto '

'Departemen Perencanaan dan Pengendalian Produksi, PT. Pupuk Sriwidjaja Palembang

JI Mayor Zen Palembang 30118

"E-mail: alfapusri.co.id

B. Termodinamiks

Kode Judul, Penulis dan Alamat
C. Teknologi dam Pengendalinn Proses
Kode Judul, Peoulis dan Alsmat
Cl Analiza Peogujisn Kualitas, Kompatibilitas, Scoling Terdoncy dan Mikrobiologi Air Injeksi
unituk Penerapan Weierflooding di Lapangan Minyak
Dedy Kristanio
Progrom Studi Tekmik Perminyvakan, Falultes Teknologi Mineral, UPMN "Vieteran" Yogyaksrts
JI. SWK 104 (Lingkar Utara), Condongcatur, Yogyakarta 35283
E-mail: dedykris{@yshoo.com
ic2 Efck Pencampuran Tepung Peuyeum dan Tepung Singkoog Terbadap Tekstur dan Rasa Roti

@ Program Studi Takni Kimin, FTI, UPN “Vebiran® ogyalarts

Tawar

Amdy Chandra, Judy Retti Witana, dan Sabrina

Jurusan Teknik Kimis, Fakultas Teknologi Industri, Universitas Katolik Paralyyangan
Ciumbuleuit 94, Bandung 40141, TelpFax. (022)2032700

E-mail: mianchai@yshoo.co.id



user
Highlight


ﬂ Prosiding Seminar Hasional Teknik Kimia Hejuangan™ IS5M 16934353
i Pangembanpan Tekmalksp! Himis unhuk Pengolatan Sumber Days Alam indonasis
Yogyakara, 5 Marel 2013

&3 Peningkatan Perolchan H[-plD:an Coy .Hlmih[
E@k Yuda Kaesti'", 1 Putu
! Jurusan Teknik :Pmun:.rd:m Fakulias ‘I"ﬂunlngu Mineral LIPMN “Veteran™ Yogyakarta
* EOR Pertamina EP
! Mahasiswa MTG Teknologi Mineral UPN “Veteran” Yogyakarta
C4 Pembeniukan Batubara, Komponen Maseral dan Mineraloya seria Pemanfantannyas Sebagai
Energi
Edy Nursanto' "', Arifudin Idrus’, Hendra Amijaya’, Subagyo Pramumijeyo’, Harii Tolla™'
'Program Doktor, Jurusan Teknik Geologi, Universitas Gadjsh Mada, Yogyakarta
LM Jurusan Teknik Geologi, Fakultas Teknik, UGM-Jalan Grafika No. 2 Yogyakarta
I"mg'umﬂmi:Tﬂuit Pertambangan, Universitas Sains dan Teknologi, Jayapura
® Program Studi Teknik Pertambangan FTM UPN “Vetcran™ Yogyakaria
" E-mail: edynursamtoyyk@yahoo com.an

C3 Pengolahan Larutan Zat Warna Disperse Red Menggunakan Metode Elektrokoagulasi demgan
Elekroda Alumunium
Arensi Andreas™ dan Aditlye Ramadhan
Jurigan Teknik Kimin, Fakultas Teknologi Industri,
Universitas Katolik Parahyangan, Ciumbuleuit 94 Bandung 40141 Indonesia

* E-mail: arensti@unpar.ac.id
Ch iDptimasi Reaksi Dksidasi Pati Ubi Kayu dengan Proses Ozonasi: Pengaruh pH dan Temperaiur
Operasi
Isti Pudjihastusi Siswo Sumardiono, Edy Supriye
Laboratorium Food Process Engineering, Jur Teknik Kimia, Fak Teknik,Universitas Diponegoro
1. Prof. Sudharto, SH, Tembalang, Semarang, 50239, Telp/Fax: (024) 7471359
E-mail: istipud|ihastuti@gmail.com
c? Dynamic Study of Bioethanol Production from Cheese Whey using Kluyveromyces marcianus
(DSMZ 7T139)

Akbarnimgrum Fatmawati , Rudy Agustrivanic
Jurusan Teknik Kimis, FT, Universitas Sursbaya, JI Raya Kalirangkut Sursbaya 60292

iCh Cyclohexane Oxidation in & Serfes of Stirred Tank Resctors
Rudy Agustripenio, Akbarniagrum Fotmawan
ﬂm:ﬂ%mﬁahmnﬁmmmmhy.lahnﬂﬂrnmmm
E-mail, rudy.agustrivanto@gmail.com

c9 Penggunaan Teknologi Hydrothermal IH Daerah Titik Kritis Alr Dalam Reaksi Degradasi
Gliserol
Yuyun ¥unlot', Sumarno’ , Mahfud®
! Jurusan Teknik Kimia, ITATS, JLArief Rahman Hakim No. 100 Sursbaya
* Jurusan Teknik Kimia, ITS, Kampus ITS Sukolilo, Surabaya

E-mail : yuninti73@gmajl com

CI0 Effect of Sonication on the Crystallinity and Hydrolysis Products of Cellulose
Sumart’, Achmad Roesyadl’, dan Sumarns’
"*".Tm Teknik Kimia, FTT, ITS Sursbaya

E-mail: umari_ umilvahoo.com

ci mnhm_mwmﬂmw Karbondioksida Terhadap
Struktur
Soffotun Anisak, rﬂummmmm
Program Studi Tekmik Kimia, FTI, Institut Teknologi Sepaluh Nopember Surabaya
Kampus [TS. JL. Tekmik Kimia, Sukolilo, Surabaya 60111
Telp: 03 1-5946240 £ 03 |-5922034, Fax: 03 1-5990282

E-mail: onramus@chem-eng.its.ac.id

@ Progmm Siud Telaik Kimia, FT1, UPH “Veleran” Yogyakana b |



ﬂ Prossding Seminar Masionad Teknik Kimia “Fajuangan” IS5N 16634350
i Pengembangan Teknology Mimie tnfuk Pengolahan Sumbar Daya Alsm woilonesia
Yogyakaria, 5 Maret 2013

Cl2 Production of Glycerol Carbooat from by Produet Transesterification using Nickel Catalyst
Bambang Poedjojono, Diah Agusting Puspitasari, Santi Dyah Savitri
Jurusan Teknik Kimina, Fakultas Teknologi, Universitas WR. Supratman,
Il. Arief Rachman Hakim Mo. 14 Surabaya
E-maif: santi_savitrif@yahoo_com

C13  Performance and Robustoess of Multivariable Feedback Process Systems 1: Principal Gain
Analysis
Marthen Luther Doko
Department of Chemical Engineering, Institnst Telmologi Masional Bandung
"Corresponding Author's E-mail: midoko@vahoo com

14 Performance and Robustness of Multivariable Feedback Process Systems [1:
Stabllity and Robusiness
Marthen Luther Doko
Department of Chemical Engineering, [nstitut Teknologi Nasional Bandung
"Corresponding Author’s E-mail: midokog@vahoo.com

C15 Degradasi Kitosan Deagan Proses Hidrotermal pada Berbagai Variasi Konseotrasi Asam Asctat
Aniiarakhmi Handaratri, Emuma Savitri, dan Sumarne*
Program Studi Teknik Kimia, FT1, Institut Teknologi Sepuluh Nopember
Kampus Keputih Sukolilo Surabaya, Jawa Timur

C17 Degradation of Leachate from Mupicipal Solid Waste Fipal Disposal Using Two Stage Fived Bed
Anserobic Reactors
H. Budigstuti'*, E. Mubarl’, D. Widyabudiningsih®, M. Ghozall'
'cmmhﬂmcmw Engineering Study Program,
‘Chemical Analyst Study Program,
Chemical Engineering Department, State Polytechnic of Bandung
E—mf‘hﬂ'lhﬂh@:mkehnm

D, Kinetika Reaksi dan Katalisis
Kode Judul, Penulis dan Alamat

(] Pemanfantan Bijih Besi schagai Katalis Dalam Pencsiran Batubara
Harll rﬁ“,fmw, Sugeng Sapio Suryond', | Wayan Warmada',

Edy

"Jurusan Tekmik Geologi, Universitas Gadjah Mada

’Jumm Teknik Geologi & Pertambangan, Universitas Sains dan Teknologi Jayapura
*Jurusan Teknik Pertambangan UPN vogyakarta

*E-mail’ tung_upw@vahoo com

D2 The Effect of Promotor oo Catalyst Activity to Transestererification of Palm Ol
Santl Dyak Sgvirri, Achmod Roesyadi
Laboratorium Teknik Reaksi Kimia
Jurusan Teknik Kimia, Fakubtas Teknologi Induseri,
m Teknologi Sepuluh Nopember Surabaya
argesyadiizlvahoo com

Dini Kurnigwati’ dan
Laboratorium Teknologi Proses Program Studi Teknik Kimia, FTI,
Institus Teknologi Sepalub Nopember |
Kampus IT3 Sukolilo Surabaya, Jawa Timur 60111
E-mail: mahfud@chem-eng its.ac.id

D3 Transesterifikssi Minyak Jarak Pagar Menggunakan NaOH dan Ca(OH); sebagai Katalis
Mahfud

@ Program Studl Tk Kimia, FT1, UPN Valeran® Yogyakeris -



ﬂ Prosading Semenar Masional Texnik Kimea “Kejuangan 1S5SN 18534303
i Wmmmma‘mmmm
Yogyakarta, 5 Maret 2013

-
E. Bioteknologi
Kode Judul, Penulis dan Alamat
El Validasi Proses Menggunakan Media Fill

Anna R, Widyastuti W, Mujinah, Sribastini, Enny L, Dadang
PRRE-BATAMN, Kawasan Puspiptek- Serpong
"E-mail : aroselliana@yahoo.com

E2 Analisis Asam Sianida ﬂiﬂﬂ]'lnh Beberapa Genotip Ubi K.t:_r- (Maniboi excutemia, Crante)
Djumhawan Ratman Permana’ , Sari Nemgsih', N. Sri Hartasi ' don Enny
'Pusat Penelitian Hmhm}ugl-l.l?l. Cibinong,
"Mahasiswa Program Studi Farmasi, ISTN- Jakarta
* E-mail, pdjumbawan@yahoo.com

E3 Isolasi Enzim Bromelin Dalam Bentuk Serbuk dari Buah Nanas
Ronny Kurniawan, 5. Juhonda, Aditia Nugraha, Irfan Djatmika
Jurusan Teknik Kimia, Fakultas Teknologi Industri ltenas Bandung
J. PFHH. Mustafa No 23 Bandung 40132, Telp (022)7272215 Fax (022)T202892
E-mail : ron_itenas@yahoo.com

E4 Seleksi Inm Fifro Tunas Ubi Kayu {Manfher ecalenie Crantz) Genotip lding uniok Ketabanan
Terhadap Kekeringan Menggunakan Media Polictilen Glikol (PEG-6000)
Dody Priadi’, Eka Desi Lestar’, Hani Fitriant’ dan N5
lmwmnmkmhp-ul’ul Raya Bogor Km.46 Cibinong 16911
anlmﬂmhﬂFmﬂuhhmhmﬂmw&thMMﬂn

*E-maif: d_priadi2(02@yahoo.com

ES Multipliknsi Tunas fn Fitre Beaih Asal Pohon Sengon Unggul Menggunakan Nodal Kotiledon
N. NMMMHEH}M
Pusat Penelitian Bioteknologi LIPI
*E-muif: Hartati] 2@yahoo.com

E6 Peningkatan Kapasitas Produksi den Uji Praklisis ""1-MIBG Scbagai Radiofarmaks
Diagnosa danTerapi Neuroblastoma
Laksmi Andri A, Purwoko, Sri Aguswarinl, Karyadi, Sri Setyowasi, Adang Hardi G.
Pusat Radioisotop dan Radiofarmaka BATAN

e-muail : gstuti@batan go. id, lakdriti@yahoo.co.id

ES Produksi Pﬁhh S:ITnlllll dari Jamur dengan Substrat KIIH Simgkong (Manihor willlssima)
Faizah Hadi', Sri Sukadardd ', Indrihapsart’, Rizki Kurniasit®
'Dosen Program Studi Teknik Kimia, Fakuitas Teknologi Industri
2 Mahasiswa Program Studi Tekmik Kimia, Fakultas Tekmologi Industri
Universitas Pembangunan Masional *Veteran™ Yogyakaria
Jln :3WK 104 (Lingkar utara Condong catur, Yogyakarta 35283 Telp/Fax 0274 486889:
E=mail :Taishd @yahoo. co.id

F. Optimasi Teknologi Pemisaban

Kode Judul, Peoulis dan Alamat
F1 Penurunan Kadar Garam Dalam Air Laut Deagan Proses Elektroforesds : Kajlan Awal
M.Syakri dan Thakup Marnots’
**Program Studi Telmik Kimia, FTI, UPN "Veteran™ Yogyakarta
E-mall: Syshriignpnyk.oc,id

@ Program Shud Tgkcrek Kirsa, FTIL PN “Veteran” Yoqyakara &



Prosiding Sevninar Masmnal Teknik Kimias "Kajusngan IS5M 1650-4350
Pengembangan Teknologi Kimia untuk Pangoishan Sumbar Daya Alam Indonesia
‘ogyakarta, § Maret 2013

F3

Fa

F3

Pengaruh Drying Agent pada Ekstraksi dan Inaktivasi Enzim Gaultherase Simultan dari
Gandapuars {Enﬂnhfm‘?

Priyons Kuswma ,qulum.ﬂﬂﬁn darn Mohamad Endy Vulianio &

Pusat Studi Lingkungan Hidup UNTAG Semarang

"! Program Studi Teknik Kimia S1 UNTAG, JinPawiyatan Lubur Gedung G Semarang;

% Program Studi Teknik Kimia D3 UNDIP, Tembalang Semarang

Email: privono@untag sc id; privod 0@ vahon com

in Ty Adsa LB Base Amlon Exch Resin
Equitibrimm . r:l sing Strong afge
' Center for Material and Technical Product Ministry of Industry

J1. Sangkuriang No. 14, Bandung, 40135, Indonesia

* Department of Chemical Engineering

Gadjah Mada University, J1. Grafika No.2, Yogyakarta, 35281, Indonesia
“E-mail: anies. mutiari@yahoo.com

Penambahan Oksidator NaOCl untuk Peningkatan Efisiensi Pemisshan ™ Te dari Kolom
Generator “Mo/™"Tc Berbasis PRZ-TEOS

Kodarisman, Herlina, Abidin, Hambali dan Umi Nur Sholikha

Pusat Radipisotop dan Radiofarmaka - BATAN

Kawasan PUSPIPTEK, Gedung 11, Serpong, Tangerang Sclatan, Banten,

Telp/Faks: 021-T563141,

E-mail: kadarisman_wi(@yahoo.com
Simulasi Model Jaringan dan Fasilitss Permuksan Injeksi CO; Sistem Terpusat pada Lapisan F
Lapangan J

Wibowo'", Yullus Deddy Hermawan'

'Program Studi Teknik Perminyakan, Fakultas Teknologi Mineral, UPN "Veteran™ Yogyakarta
.II. SWK 104 (Lingkar Litara) Condongcatur Yogyakarta

Program Studi Teknik Kimia, Fakultas Teknologi Industri, UPN "Veteran™ Yogyakaria
JL SWE 104 {Lingkar Utara) Condongeatur Yogyakarta

"E-mail: wibowo_msi@yahoo.com

Peningkatan Rendemen Minyak Nilam (Pogostemon cablle Benath) dengan Destilasi Solvenr -
Microwawe

Kusyanto dan Mahfud®

Labortorium Proses Kimin, Jurusan Teknik Kimia, ITS, Surabaya

"E-mail : mahfad@chem-eng.its.ac.id

Kinerja Membran Ultrafiltrasi Pada Pemisahan Emulsi Minyak-Air
Indak Prikatinimgtyas D.5°, Nita Arpawit’, dan Diyoo

“nfagister Teknik Kimia, Universitas Diponegoro

J1. H. Prof. Sudarto, SH, Tembalang Semarang 50239

"E-mail: indulpdsEyahoo,com

Development Downflow Jet Loop-Fixed Bed Gas-Liquid Contactor
Hendriyama

Department of Chemical Enginesring

Jenderal Achmad Yani University

E-maii: hendrivenal00 | i@email.com

G. Teknologi Partikel

Kuodle

Judul, Penulis dan Alamat

@ Program Shod Tekni Kimia, FT1, UPN “veieran” Yogyskans



ﬁ; Piosiding Seminar Nasional Teknk Kiméa “Kejuangan® 155N 15054353
Pangembangan Taknolop! Kimis univk Pengolahen Sumber Daya Alam Indonsesls
Yogyakarta, 5 Manel 2013

H. Teknologi Pengolahan Limbah
Kode  Judul, Penulis dan Alamat

H1 Pengolahan Skala Pilot Limbah Cadmium dan Sianida Industri Elektroplating dengan
Fotokatalisis UV/TIO,
Tedi Hudaya , Shirleen Rosemarie, don Reping Leoni
Jurusan Teknik Kimia, Fakultas Teknologi Industri, Universitas Katolik Parahyangan
Jalan Ciumbuleuit 94, Bandung 40141, Telp/Fax: (022) - 2032 T00:
*E-mail: |_hudayai@yahoo.com.au. Lhudaya@ungar.ac,id

H2 Pengolaban Skala Pilot Limbah Kromium Heksavalen Industri Elekiroplating dengan
Fotokatalisis UV/Ti0;
Tedi Hudaya®, Juan August Nalde dan Leonardo Arief
Program Studi Teknik Kimia, Fakultas Teknodogi Industri, Universitas Katollk Parshyangan
Jalan Ciumbuleuit 94, Bandung 40141
*E-madls {_hudaya@yahoo.com,au; thedayva@home unpir.ac.id

H3 Ideniifikasi Limbah Pada Proses Batik
Lies Susilanimg Sri Hastui
Peneliti Balai Besar Kerajinan dan Batik (BBKB)
JI. Kusumanegara Mo 7 Yogyakarta
Eemails hastutid | 21 iagongil com

H4 Penurunam Kekeruhan Air Tambang Menggunakan Larutan Alum
Sri Suhenry dan Supranto
Program Studi Teknik Kimia, FT1, UPN “Veteran™ Yogyakarta
Jalan Limgkar Utara SWK 108 Condong Catur Yogyakarta

H5 Utilization of Industrial Tapioea Wastewster for Making Nata de Cassava as Paper Material
Sirin Fairus, Nesty K, Arlinda Indreswari, dan Ade Christine Aritonang
Jurusan Teknik Kimia lenas J1 PHH. Mustafa No 23 Bandung
E-mail ; 5. fairusf@gmail.com

Hé Hidrolisis Limbah Tongkol Jaguag Menjadi Glukosa Menggunakan Katslis Asam Klorida
Teknik Kimia — Politeknik Megeri Bandung, KBK Sistem Proses
Jin. Gegerkalong Hilir - Ds, Ciwaruga, Bandung 40012
E-mall ; gmmanuela? Syimail.com dan rispiand i@ gmail.com

H7 Electrode Dimension Effect to Elecirocoagulation Performance
Bambang Hari. P"". and Hemdriyana'
Department of Chemical Engineering, Universitas Jenderal Achmad Y ani
JI. Ters Jend. Sudinman , PO. BOX 148 Cimahi 40531, Indonesia

* bhpujtk@yahoo.co.id

HE8 Pengolahan Lindi Menjadi Biogas Meoggunakan Digester Anserobik Dua Tahap
Muktar Ghogall, Dewi W, Ade T.N, ltham F
Jurusan Telkmik Kimia Politeknik Negeri Bandung {Polban)
JL. Gegerkalong Hilir, Ciwaruga Bandung, Telp./Fax. : 022.2016403
E-mail : mubtar 2008&yahoo.com

HY Kinerja Flokulan Starch-grafi-polyacrylamide (St-g-PAM) Terhidrolisis Dalim
Penghilangan Warna Pada Limbah Cair
Gilang Agung Prabowo dan Sumarmo’
Jurusan Teknik Kimia, Fakubas Teknologi Industri, Institut Teknologi Sepuluh Nopember (1TS),
Kampus ITS. J1. Teknik Kimia, Sukelilo, Surabaya-60111
E-mail: onramusfichem-cng.its. ac.id

@ Program Stedi Telonik Kime, FTL UPH “Yeteran” Yogyakais ¥



ﬁ; Prosiding Saminar Masional Teknik Kimia “Kesjuangan® ESEN 165343493
Pengambangsn Teknologl Kimia uniuk Pangoiehan Sumbar Daya Alam ndonesis
Yogyakata, 5 hanet 2013

HI0  Pengolahan Limbak Cair CN/Cd™ dan Cr(V1) Industri Elektroplating
Tedi Hudaya', Martin Wijaya Kasuma
Magister Teknik Kimia, Program Pascasarjana, Universitas Katolik Parahyangan
Jalan Merdeka No. 30, Bandung, Telp/Faox: (022) - 2032 700

"E-mail: |_hudava@yahoo.com.ay; Lhudaya@unper.ac.id

HI1 Fengarub (8 Sludpe Pertamine Surnbaya terhadap Kuat Tekan
Keramik Tradiskonal
Adi Heham', Dyak Tri Retno’, Alan Syahputra’, M. Novie Apriants”
1434 Program Stodi Telmik Kimia, FT1, UPN "Veteran™ Yogyakarts
IL Lingkar Utara Condong Catur, Sleman, DIY

"E-mail: gdi_ilchami@vahoo.com

HI2 Studi Awal Pengolahan Limbab den Beban COD-BOD Tinggi Secarn Kongulasi-Flokulisi.
Tunjung Wahya Widayati', unumr’.!:m-’. Muhammad Catur 5. W°
1) Dosen Prodi Teknik Kimfa, Fakultas Teknologi Industri, PN “Yeteran™ Yogyakarta
2) Mahasiswa Prodi Teknik Kimis, Fakultas Telmologi Industri, UPN “Veteran™ Yogyakarta
JL SWE, 104, Lingkar Usara Condong Catur Yogyakarta (55283)
E-mail: mahreniaf@gmail com

Hi3 Processing Biochar from Solid Waste of .I.rlnp Pinnata Flour Industry
Susanti Rins Nagraheni”, Agus Prasetya”, and Sihana™
'"Program Studi Teknik Kimia, FllUFH“"l"m"‘f
Jin. SWK 104 (Lingkar Utara), Condongeatur, Yogyvakaria
*cn-.-m.l Engineering Department, UGM, Jatan Grafika 2, Kampus UGM, Yogyakarta
*Physics Engineering Department, UGM, Jalan Grafika 2, Kampus UGM, Yogyakarta

" E-mail: susantirina22(@\gmail .com

Hl4 Pengolahan Limbah Cair Industri Tahu Melalui Proses Anserabik
Sﬂﬂﬁirw,dlﬁ&l Effendi, Dwi Raina Mayazard, dam Rahma Walan Febrios
Program Studi Teknik Kimia, Fakultas Teknologi Industri, UPN “Veteran™ Y
JL SWK 104 (Lingkar Utara), Conddng Catur, Yogyakarta 55283, Telp/Fax. +62-274-487154

I. Energi Baru dan Terbarukan
Kode  Judul, Penulis dan Alamat

I Preparation of Biodiesel from Kemiri Sunan (Alearifes trisperma) Oil Using Dolomite as Solid
Catalyst
Nancy S Dienar and Nimlk Lintasg
Politeknik Megeri Bandung
Jin. Gegerkalong-Ds. Ciwaruga Kotak Pos 6468 BDCE Bandung, Telp/Fax: 022-20 16403
E-mall nancysitidienari@yahoo.com

2 Pembustan Biodiesel Meoggunakan Katalis Limbab Kulit Telur
Herry Santoso*, Ivan Kristlamto, dan Arls Setyadi
Jurusan Teknik Kimia, Fakultas Teknologi Industri, Universitas Katolik Parahyangan
Jalen Ciumbulenit No. 94, Bandung 4014 1, Indonesia

" E-mail: heantoso@usnpar.ac.id

B Kajian Awal Pembustan Biodiesel Meaggunakan Katalis Asam Berbahan Dasar Campuran D-
Glukoss dan Pati Jagung
Herry Santose®, Glaria Marcella Morgen Wiria, dan Irene T
Jurusan Teknik Kimia, Fakultas Teknologi Industri, Universitas Katolik Parahyangan
Jalan Ciumbuleuit No. 94, Bandung 40141, Indonesia

*E-mail: hsantoso@unpar ac.id

@ Progeam Shall Tkeik Kimia, FT1, LIF SJeteran” Yogyskarks v



ﬂ Pigsiding Seminar Manional Teknik Kk "Kepangan” 1SSN 150343593
i Fengembangan Telnolog Kiove uhuk Pengaiahan Sumber Daya Aigar indonesia
Yogyakevta, & Maret 2013

14 Kajian Kincrjn dan Keekonominas Rancangen Gasificeffion Sreve Berbasis Limbab Pertanian
. War'an Rosthan’, Pujiant Intan P, Sitvia Wulandar?
' Jurusan T:Imi'.lr. Kimia, Fakultas Teknik, Universitas Jenderal Achmad Yani
"Turusan Teknik Mesin, Fakultas Teknik, Universitas Jenderal Achmad Yani
JI. Terusan Jenderal Sudirman PO. BOX 148 Cimahi, Telp. (022) 6642064
Fax. (022) 6642064, e-mail suhartono{@lecture unjani.ac.id

15 Pre-treatment Process of Biodicsel Production From 'Waste Cooking Oil
Putri Restu Dewati’™, Achmad Hafim Purbohandono”, and Arief Badiman™”
'Program Studi Teknik Kimia, FT1, UPN"Veteran” Yogyakarta
Jin. SWK 104 (Lingkar Utara), Condongcatur, Yogyakarta
s System Engincering Research Group, Chemical Engineering Department, LIGM
Jalan Grafika 2, Kampus UGM, Yogyakarta
" E-mail: abudimang@chemeng, ugm.ac.id

I Pengarub Delignifikasi Menggunakan NaO'H pada Hidrolisis Jerami Padi Mengguaakan Asam
Sullat Encer
Nadiem Anwar, Gatof Trilaksome, Fenl Trivani, Evy Nur Afripand
Program Studi Teknik Kimis Universitas Jenderal Achmad Yani
J. Terusan Jenderal Sudirman-Cimahi
E-mail; madiemanwar@vahoo.com

7 Specification and Classification of Bio-lubricant Base Fluid from Ring Opening of Epoxidized
Methyl Oleate
Heryoki Yohanes, Wahyu Bahari Setianto, Gigik Atmaji and Wakju Eke Widede
Pusat Teknologi Agroindustri, Badan Pengkajian dan Penerapan Teknologi — BPPT
M.H. Thamsin 8, Jakarta 10340, Indonesia
E-mail : beryokivohanes@yahoo.com

J. Teknik Produk .
Kode Judul, Peoulis dan Alumat

n Peogarul Konsentrasi Ferosulfnl Terhadap Ketunan dan Ketahanin Waraa Hasil Celupan
Kain Batik Katun Dengan Ekstrak Daun Ketapang
IDwi Suberyonio
Pencliti pada Balai Besar Kernjinan dan Batik
Badan Penelitian dan Pengembangan Indusin - Kementrian Perindustrian Rl
J1 Kusumanegara 7 Yogyakarta 55166, Telp. (0274) 546111 Fax (0274) 543582,
E-mail: pringgadingidiyahoo.com

2 Pengaruh Wakiv Fermentasi Pads Pembustan Lat Warna Indigo (Indigofera Tincloria)
Dwi
Peneliti paca Balai Besar Kerajinan dan Batik
Badan Pengkajian Kebijakan Iklim Dan Mutu Industri — Kementrian Perindustrian RI
J1. Kusumanegara No 7 Yogyakarta, Telp.(0274) $46111,512456, Fax.(0274) 543582, 512456,

E=mail-pringgndingld@yahoo.com

i3 Pemanfaatan Resam Untuk Produk Kerajinan
Lies Sasilaning Sri Hazta
Peneliti Balai Besar Kerajinan dan Batik (BBEB), JI. Kusumanegara Mo 7 Yogyakarta
E-mail: haztuti? [ 2] @gmail com

14 Sintesis Garam Mohr [Besi (IT) Amonium Sulfat Hidrat : Fe (NH, o6 H0)]
Ngatin', Mentik Hulupr', Emmmanueia Maria
b Teknik Kimia, Polban, ]| Gegerkalong,Ds.Ciwaruga, Bandung
*Prodi Analis Kimia, Polban, J1.Gegerkalong hilir, Ds.Ciwaruga, Bandung
Email:ngatin_agiestinus ] yakoo, com

@ Program Saudi Tekrik Kimaa, FT1, UPH “Velsran™ Togyakaria il



1§

Prosiding Samirar Masional Teknik Kimia ejuangan IS5 16934383
Peagembangan Teknsiog Kimis arduk Pengolafen Sumiber Daye Alsm indonesia
Yogyakarta, & Maret 2013

15

It

no

1

n2

ni

Karakteristik Ekspansi Termal dan Elektrokimia Komposit Katoda Lag Sry {Cog:Feg g0y 5-SDC
Karbonat untuk Solid (halde Fuel Cell Bersubu Rendah dan Menengah

Jarot Rakarjo’" dan Agusianhakri Bakei®

“Pusat Teknologi Material, Badan Pengkajian dan Pencrapan Teknologi

Gedung I BPPT Lantai 22, 11. MH, Thamrin no.8, Jakarta Pusat, 10340/

Laboratorium Teknologi Material BPPT, Gedung 224 Puspiptek Serpong, Banten, Jawa Barat.

" E-mail: jarot.raharjo@bppt. go.id

Pengarub Subu Pencampuran dalam Proses Pembuatan Kompon terhadap Viskositas Mooney,
Karakteristik Vulkanksasi, Bound Rubber, Degree of Crosslin dam Sifat Fisik Karet Alam
Abu Hasan"", Rochmadt®, Hory Sulistpe”" Suharte H,
"Jurusan Teknik Kimis, Politeknik Negeri Sriwijaya,
J1. Srjjava Negar Bukit Besar Palembang Indonesia 30139
? Jurusan Teknik Kimia, Fakultas Teknik, Universitas Gadjah Mada,
J:I Grafika no. 2 Yogyakarta 55281
* Gapkindo, J1. Cideng Barat no 62A Jakarta 10150

* E-mail: gbu_hasan@lpolsn.ac.id: abu.bhasan2008 @ vahoo, com.

Peranan Ubi Kayu dalam Pengembangan Industri Tepung Mokaf

Sukarwadi Semtana

LUPT Balai Pengembangan Proses dan Teknologi Kimia, Lembaga [lmu Pengetahuan Indonesia
Jin. Raya Yogya-Wonosari km 32, Gading, Playen, Gunungkidul, D.]. Yogyakarta

E-mail: suharwadjif@yahoo.com; suba020¢E lipi.go.id

Pembuatan Arang Aktif dari ﬂlllﬂll'lﬂ Cangkang dan Serabul Sawit dengan Aktivator Na;CO,
Fatmayatl” dan Vonay Indsh Sari’

'Program Studi Teknik Pengolahan Sawit, Politeknik Kampar

J1. Tenghu Muhamemad KM.2 Bangkinang, Rizu - 28461

E-mai. fatmaeati80@gmail.com: farmayati@poltck-kampar.ac.id

Studi Pengarah Subw, Waktn Reaksi dan Perbandingan Mol Reaktan Terbadap Konversi Reaksi
Sulfonasi Pada Produksi Metil Ester Sulfonat

Arif Andriante’, Suprapta”

Jurusan Teknik Kimia FT1 - ITS, Kampus IT5 Sukolile, Surabaya

E-mail; andragriczona@email com

Preparasi Kit Cair Tetrofosmin untuk Deteksi Kanker dan Perfosi Jantung

Widyastuti, Sri Setyowati, Cecep Taufik Rustendi, Yunilda
Pusat Radioisotop dan Radiofarmaka, Badan Tenaga Nuklir Masional (PRR-BATAN), Kawasan

Puspiptck, Setu, Tangerang Selatan, Propinsi Banten

"E-mail: widyast(@hatan go.id

Pengarub Perbandingan Umpan dan Subu Pada Proses Pelarutan Zirkonium Hidroksida
(ZOH)

Tundiung Indrad ¥, Sudaryadi, Mulpono {Puesar

Teknologi Akselerator dan Proses Bahan BATAN)

Kajian Fotensi Pasar Produk Karbon Dan Grafit Menggunskan Bahan Pirch Dan Coke

Tunjung Indrasi ¥
Pusat Teknologi Akselerator dan Proses Bahan BATAN

Fembustan dan Analisis Sifat Kuliner Mie Instan Kering Oven dari Komposit Tepung Gandum
dan Tepung Gadung

Andri Cahye Kumore”, Diah Susetyo Retnowat, Catarina Sri Badiyad dan

RP PMoke Murvora

Jurusan Teknik Kimda, Fakultas Teknik, Universitas Diponegaro

JL. Prof. H. Soedartin, SH- Tembalang, Semarmng 50275, Telp, 024-7460058, Faks. 024-To480675,

E-mail: andrewkomero@undip,ac.id

@ Program Siudi Tekric Kimia, FT1, UPN “Valean® Yogyskans



@ Prasiding Seminar Masional Teknik Kimia "Rejuangan [55EN 1663-4393
i Pangambangan Takndiegl Kimin unfulk Pengolshen Sumbar Daye Alam indonesia
Yogyakeria, § Mamd 2013

1n4 Pembuatan Surfakian Berbahan Dasar Jerami Padi
Sri Wakyu Murni, Sri Wahkyuni Santl R., IGS Budiaman, [ka Perwitasari dan
Abdul AN Kresna Tri Anggara
Program Studi Teknik Kimia, FTI, UPN "Vetermn™ Yogyakartn
JI SWK 104 (Lingkar Utara) Condong Catur Yogyakarta-55283
“E-mail: wahyuswmi@yahoo com

Indeks Penulis Makalah

Indeks Kats Konci

@ Progren Siudi Taleik Kimia, FT1, LIPM "Veteran® Yogyskania wix



@ Progiding Semmar Masonal Teknik Kimia “Keguargan® 185N 165934363
i Panpambangan Tekrology Kimig unfull Pengolahan Sumber Daya Alam inconesia
Yogyakaria, 5 Manet 2013

Mass Transfer Model for Basic Blue Adsorption onto Pillared Bentonite Clay
Using Langmuir Equilibrium and Taking into Account the Intra Particle
Concentration Gradient
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Abstract

Bemtonite clay from Pactras, East Java, war made wsing intercalation and pillarization method, wsing
cationic surfactant HDTMA-Cl as imtercalating apent and NaOQN = AICT; mixtare with ORAL ratio was 08
as pillaring agent af 8°C. Furthermore, calcination was dome af S00°C for 4 hours. Adsorption process was
done af laboratory scale bolch sysiem with initial Basic Blue 4] dve concentration varied between 100 ppm,
200 ppm, 300 ppm, 400 ppm, and 500 ppm for adsorbent mats ratio was 0,1 g/l and adsarbent size of 100
mesh Adsorbent mass ratio was varied 0.1 g/L; 0.2 g/l; 0.25 gfl; 0.35 g/l; and 04 g/L for initial dve
concentration of 600 ppm. Adsorption equilibeium was analyzed wsing Lomgeruir equilibrium model, and
kimatic model was developed with considering comvection mass transfer af adsorbemt swrfoce and imira-
particle dye diffuzion. Mathematic model and experimental dota was wsed fo calcwlate die corvecTive mass
tramsfer and effectivediffusion coefficient using computer program, The result showed that Basic Blue 41 -
pillarizedbentonite clay equilibrium obeyed Langmuic equilibrium model. Developed kinetic model was
redatively fIted 1o experimental dota. Mazimum dye removal was 97047 % Oenerally, Basic Blue 41
adrorption kinetic was comtrolled by film resistance at advorbent surfoce and infra-particle difficsion

FESLITONCE.

Keywards: Adsorplion; Basic Blue; Bentonite Clay; Modeling; Pillarization

1. Imiroduoetion

Benionite clay, which was composed of alumina-silicate, is a low price commodity, widely available, and
considered fo be an effective sorbent material having a high added value, Based on the mineral content, the clay can
be divided imto: smectite (montmorillonite), keolinite, halloysite, chlorite and illite{Olphen et al., 1977]. Benonite is
@ type of clay which has the ability to adsorb water and its cation exchanpe power much greater than the ordinary
clay. A component of the dominant clay mineral in bentonite ismontmorillonite. Montmorillonite has the chemical
tormula [NaxAl2-x)MEgx(S510, X OH), ).(H,0),.

Montmorillonite clay minerals are & group that has a good ability to adsorb both the metal and the organic
molecules. It also has an ability to inflate and deflate {swelling) and an exchangeable cation]Pinnavaia,
983 ). Bentonite is a claycomposed of slumina-silicatewhich consists of 3 layers, where a layer containing
octahedral aluminum flanked between the other two layers containing tetrahedral silicate. This three layers form a
sheet structure [Astrology, 2000].

Due 1o its large porosity, beside its potential as an adsorbent, bentoniteclay is very suitable to be used as catalysis
and ion exchange material. However, although bentoniteclay is very useful in many areas of application, it has
limitations in maintaining its shape, due 1o its nature of casy 1o swell. Clays can swell due to hydration, deflate and
even the structure of the clay can be damaped by dehydration and heating. To prevent this deformation, the
interlayer region should be supported by a stable pillar, The other purpose of such modification s 1o create a large
pore wolume, In addition, it was also addressed fo increase its ability of maintaining the porosity of clay despite
hydration and dehydration occur. This process is called pillarization[Robert et al., 1999],
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Two mam steps of the pillarization process were as follows, 1), Inserting a pillaring agent to the layer between
the clay sheets, Z). Calcining the material to make the pillaring agent incorporated and tied into the solid sheets
strongly. The so-called pillaring agent is any substance that can form the pillars on sheets of clay, 2o the clay
becomes porows. While, the insertion of these substances into the space between the sheets (interlayer) withoat
changing the structure of the sheet is called intercalation stage. Bentonile that has endergone a process of
pillarizanion i% called pillared bentonite clay[Robert et al., 1999).

To form a stable pillared bentonite with permanent porosity, the process of heating (calcination) needs a great
considerstion. The best temperature range for calcination is between 300-500 “C[Barrer et. al, 1978]. Pinnavia
described that the calcination process at the temperature range makes the pillaring apent strongly bind to the
bentoniteclay sheets. This is indicated by the spectral data Al MAS-NMS on smectite clays pillared with Al (Barrer
ct al, 1978 After experiencing pillarization, the pillared bentoniteclay has expands wertically compared to prior
pillarization, and can nod return to the original form despite the dehvdration happen[Robert et al., 1999],

Hesides being able 1o expand vertically due to dehydration, other characteristics ofpillared bentonite is having
basal spacing at least 0.315 to 0.353 nm. The pillaring agent molecules are laterally in the area ofintermelarwhich
has porous charscteristic, However, the basic criteria of pillared bentonite is having a good thermal and chemical
stability and having a good distribution of the pillars in the intermelarregion [Robert et al., 1999).

The aim of this research work is to develop a mass transfer model which is suitable for basic blue adsorption
onto pillaredbentoniteclay by taking into account the intra panticle concentration gradient and applyving linies
equilibrium equation. The suitability of the model was examined by using the data of laboratory experiments and
analyzed guantitatively.

L. Theory and Experimental
2.1 Modeling
Since the pillared bentonite clay particles used in this research work is sphere-like shape, it was considered

appropiate (o assume the shape of pillared bentoniteto be spherical shape, then the mass transfer model was
developed using volume element mass balance for sphere:
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Solution of the equation (3) is

-i@p *ﬂ—#!i,;tﬂ'ﬁ +8-gP 4
C= L = L {#)
Equation (2) is the general form of differential equation for adsorption of solute from liguid phase to sofid sphere

which was taken into account the intra-particle concentration gradient, Differential equation (2) was solved using
finite difference approximation which expressed as:

i1 2 iel
(ﬁ]’a—u'if‘.; *{E}rr'u.,- Wi WY )
_fF
"'nf_.a.- (&)

For a certain position in spherical shape, it is necessary to modify the general finite difference equation as follow:
At the center of the sphere (i = 0)

& '
qﬂ.j'i-'l‘ FLI}IJ*?CL:*'U"}I! m
At solid surface (i = N)
.
i i uﬁz{[.' < ]
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Solute concentration in the liquid phase (C, ) was caleolated using the equation:

At B
Catjar=Cago™ 5 1 @)
There are several methods available to solve the finite difference approximation swch as explicit (forwand),
implicit (backward) and Crank-Micolson[Wahyudi Budi Sediawan and AgusPrasetya, 1997]. In this research worlk,
the finite difference approximation equation was solved using explicit method. The suitability of the model was
examined by evaluating the sum of squares of emmors (SSE) which wasexpressed as:
SSE = £ (Cotet - Cenperimensst)” (10)

1.IExperiment

Bentonite clay, which was originated from Pacitan, East Java — Indonesia, was treated following intercalation
and pillarization method, The measurement of some physical properties such as density, total porosity, maecro and
micro pore size and surface area BET (Brunaver, Emmet, Teller) was condwcted afterward. Cationie surfactant
(HDTMA-CI) was used in intercalation whike sodium hydroxide and AICI; was wsed during pallarization process,
The C.1. Basic Blue 4 lunder the trade name T/A Blue RGN-T 200% was used a4 adsorbate.

intercalation 15 performed by preparingbentonite suspensions in which the mtio of bentonite/water = | gram/50
ml was appliedand was diluted wsing distillate water 1o 1000 ml of todal mixing volume Surfactant was then added 10
the bentonite suspension and was stimed for 5§ hours at & temperatore of 80 "C. The weight ratio of
surfactantbentonite wsed was 1: 25, After being stired for 5 minutes the solution was cooled bricfly and was
separated from the filtrate by a vacoom pump and then was dried in & laboratory scale oven at 1007°C for | hour,

Fillaring agent was made by mixing NaOH and AICI,, in which the ratio of OH/AI was 0.8, at a temperature of
80°C and was stimed until homogeneous mixing was reached. Intercalated bemtonite suspensions was stirred and
heated until the temperature reaches 80°C. After that pillaring agent, ratio of Albentonite = 10 mmoligram, was
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added gradually to a suspension of intercalated bentonite and stirred for 5 hours at B0°C., Afier 5 hours, bentonitewas
separated from the filirate using a vacuum pump and dried in an oven at 100 *C for | hour. Finally the bentonite was
cilcined a1 500°C in a laboratory scale furmace for 4 hours with a gradual increase o the calcination lemperature
every |5 minutes to avoid a collapse in the structure of pillared bentonite. To ensure uniformity, cool pillared
bentonite powder then passed to a 100 mesh sieve prior the analysis of surface area BET and other physical and
chemical characterization. Pore radius, pore surface area and pore volume was analyzed using NOVA Data Analysis
Package Ver. 200, OQuantachrome Corporation.

Adsorption test of Al pillared bentonitepowder was performed using an amificial waste which was prepared by
dissolve a basic blue dye in 500 m] distilled water. Experiments were condocted by varying the intial dye
concentration andbentontte weight fsolution volumée matio. Duwring the batch expenimentihe dye comcentration
changes in liguid phase was deiected by taking samples and measure the concentrafion using an LUV

spectrophotometer.
3, Resulis and DMscussion

The scanning electron microscope (SEM) image of original and pillared benfonite wasshown on Figure 2 and
Figure 3, respectively. The effect of the pillarization treatment was shown by the different surface appearance of the
two images. The pillared bentonite imape showed clearly the formation of basal spacing and area of intermelar
where the pillaring apent molecubes are laterally distributed,

The result of the compozition analysis of the original and pillared bentonite was shown on Table 1, 1t could be
seen from the table that the mass fraction of aluminum oxide increased to some significant extent, e, from 1823
Yow 03416 Yow. The increasing aluminom oxide content Bdue to the infiltration of pillaring agent AICH. Then, it
indicated that the pillarization process has strongly incorporated and tied the pillaring agent into the bentonitesolid
sheots. While the mass fraction of some components incheding silicon dioxide, calcium oxide and fermo oxide
decreased as consequent of increasing the aluminem oxide content.

Larger pore volume was detected on pillared bentonite which reflects increazing the surface area after
pillarization. Accumulated pore volume and pore surface area were presented on Figure 4 and Figure 5, respectively.
The figures showed clearly that the pillarization increased pore volume and pore surface, significantly, There has
been a tremendous shift of pore size distribation dominates, from (=20 Angstroms for the oniginal bentonite to 20-
500 Angstrom for pillered bentonite.

Figure & and Figure 7 displays basic blue concentration in the liquid phase by comparing the experimental data
to the calculsted value from the model for varations in the initial concentration. While Figure 8 and Figure 9
displays the same thing for variations in the rafio of mass of bentonite to volume of solution.

The parameters associated with the calculation of dye concentration, which inchsde the distribution constant,
external mass transfer cocfficient and diffusivity coefficient, generated during solving the fimite
differenceapproximationwere presented in Table 2 and Table 3.

Figure 1: Scanning electron microscopeimage of original bentonileal magnification 1000x
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Figure 3: Scanning electron microscope imageof pillaredbentonite at magnification 1000 x

Tabbke 1: Composition of Original and Fillared Bemtonite

Driginal Pilarred
Component h:nl-uﬂi:ﬁr » Yaw bentonite , Yow
NayD 0,05 .54
MO 3.0 2132
Al 18.23 Sd 16
Sl GH.6%9 4091
CaD BRI L0
Tily, {59 0,16
Feld 4.83 1.85

Analysiy methode : SN 0449-2010
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Figure 4: Accumulated pore volumeversus pore radius of original and pillared bentonite clay.
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Figure 5. Accumulated pore surfice arca versus pore radius of original and pillared bentonite clay.
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Figureh: Basic blue concentration ratio in liguid phase versus time. The experimental data symbol for related
initial comceniration: ™[00 ppm, O 200 ppm, 300 ppm, O 400 ppn, #* 500 ppm.The curved line expressed
the calculated result from the model. The mass ratio of bentonite/solution: 0.10 g/l ) ml.
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Figure 7: Basic blue concentration in liquid phase, model versus experimental data, The experimentsi dara
symbaol for related initialconcentration: = 100 ppm , 0200 ppm, & 300 ppm, O 400 ppn, ¢ 500 ppm.The
mass ratio of bentonite/solution: 0.10 g/100 mL
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Duistribution constants for dye adsorption by bentonite was apparently not affected by the dye concentration
in solution, while an increase in the ratio of bentonite/solution slightly lowering the distribution constant value
8% was thown on Table 2 and Table 3. It wasn't found a clear cormelation between the external mass transfer
coefficient and the imitial dye concentration as well a2 the bentonite/sohition mtio,

Varying the initial concentration of dye &t constant bentonite/solution ratio amd wvarying the
bentonite’solution ratio af constant initial dye concentration mean varying the dye concentration during the
batch adsorption process.

Whibe value of the external mass transfer coefficient calculated from the same experimental data source vary,
as shown in Table 2 and Table 3. it mean that a change of dye concentration might be resull in a change of an
eddy diffusivity andior the thickness of liquid phase interface film, since an external mass transfer coefficient
depend on both the ed dydiffusivity and thet hickness of liguid  phase interface film.

TR T
=]
in

a 200 400 GO0 EO0
tzme (zec)
Figure 8: Basic blee concentration ratio in liquid phasc versus fime. The experimentasl data symbol for

related bentondte/solution ratio: =020 /100 ml, 0 0.25 g/100 ml, 0.35 g100 ml, # 0.40 g'IB0 ml, The
curved line expressed the calculated result from the model. The initial concentration of basic blue was 600

PRm.

7 ap iibd ] 10T ), @ oo

- 8888 8 8

200 A0 GO0
Cyy experumental (x 100, pirm?

Figure 9: Basic bloe concentration in liquid phase,model versus experimental data. The experimental dats
symol for related bentonite/solution ratio: = 020 /100 ml, © 0.25 g/100 ml, & 0.35 g/100 ml, # 0.40
/100 ml.The curved line expressed the calculated result from the model. The initial concentration of basic

blue was 600 ppm.
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Table 2; Equilibrivm, kinetic parameter, and S5E at various initial dye concentration
for bentonite’dye solution ratio 0. 1g/100 ml
CaLn a B k. D,
1 S5E

ppm (L'mg) (L/mgl emfs em's
100 2.5 56.35 5.5 66100 67107
200 25 g084 28 70100" 1810
300 25 1455 285 70W0* 1510

400 25 o1z 27 esi10t sTI0¢
500 25 67.90 55 66100 27100

Table 3: Equilibrium, kinetic parameter, and SSE st vartous bentonite’dye solution ratio
for initial dye concentration 600 ppm

B/D
a p &k D,
‘::’ (Limg) [Lmg) et em's O

0.2 12 9 g0 14w 550"
025 1.5 I 50 Towt s1a0™
035 1.5 34 09 80107 220"
04 582 101 170 151070 ss510"

The sum of squares of cmors which was wsed o0 cxaming the suitability of the developed model was
presented in Table 2 for inftial dye concentration varistion and in Tabbe 3 for bentonite/solution ratio variation.
Thevalue were in the range of 65107~ 5.710°".Thi low value of SSE indicates that the developed mass
transfer model is suitable for basic blue adsorption onto pillared bentonite clay.

4. Conclusion

The effect of the bentonitepillarization was shown by the different surface appearance which was found on
the scanning electron microscope images. The formation of basal spacing and area of intermelar was identified
in the pillared bentonite.

Afier pillarization, the mass fraction of aluminum oxide increased (o some significant extent, i from 18.23
Saw 1o 54,16 %w. The increasing aluminum oxide content is due (o the: infilration of piltaring agent AICT. It
indicated that the pillarization process has strongly incorporated and tied the pillaring agent into the bentonite
solid sheets.

Larger pore volume was indicated by pillared bentonite which reflects increasing the surface area after
pillarization. There has been & tremendous shift of pore size distribution dominates, from 0-20 Angstroms for the
original bentonite to 20-300 Angstrom for pillared bentonite.

This research work has proven that the developed masa transfer model are suitable for basic blue adsorption
onto pillared bentonite clay.

Acknowledgemenis
The authors wish to thank The Technobogical And Professional Skills Development Sector Project (TPSDP) -

ADB Loan Mo: 1792 - INO for providing the scholarship. Financinl support from The University of Surabaya is
gratefully acknowledged.

@mmtﬂmmmmw AT-B



E Prosiding Semenas Masional Teknik Kmias “Kejuangan” I55M 16934391
! Fengembongen Feknolog Kimve watuk Pengoiohon Sumber Oopa Alam indaneiia

Yogyakaerta, S Maret 2013

Nomenclature

8D bentonile/dye soultion ratio (g / 100 ml)

CAL  solul concentration in liquid phase (mol/mf)
CALe  initial solut concentration in liquid phase (mol'ml)
solut concentration in liquid phase interface (mol'mi)
CiLj solut concentration ol position 1 at time j

Cy solul concentration in solid (g/g solid)

o, diffisivity coefficient (em®/s)

¥ Folume Solution (mi)

k; external mass transfer coefficient (cm/s)

M in rate of mass inflow (mol's)

Mout  rate of mass outflow (mol's)

Mace rabe of mass accumulated (mol's)

N toial number of particle

R sphere radius (cm)

r distance from the sphere center in radial direction {cm)
] tirmee (s}
Crreek lefters

E particle porosity
fai  adsorbent density (g'ml)
o , Pkonstanta Langmuir (L'mg)
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Lembar Tanya Jawab
Moderator: Tjukup Marnoto
1. Penanya :  Mujahid (Teknik Kimia, UPN “Veteran™ Yogyakarta)

Pertanyaan : Selain Al apakah dapat digunakan logam yang lain?

Javeahan - Selnin Al dapat digunakan Zn, sSemua logam dapat dipakai. Untuk minyak
atsiri dipakai Fe. Untuk zat warna dipakai Al 95,6%.

Z Penanya : Dincka Tri G. (Teknik Kimia, UPM “Veteran™ Yogyakarta)

Pertanyaan ! Mengapa menggunakan bentonit?

Jawahan ' Adsorben vang murah bermacam-macam, karena dipasaran banyak bentonit
yang tidak terpakai. Dulo untuk menyerap minyak atsiri dan zat wama basa
lainnya.

3. Penanya - Dr. Ir. Tjukup Mamoto, MT (Teknik Kimia, UPN “Veteran™ Yogyakara)

Pertanyaan E Bagaimana jika pori berpon lagi?

Jawahan i Pori ada tiga macam: makropon, mesopor dan mikroport. Jadi dari data BET
menggunakan mesopori.

L]
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Peoalis Kode Makalah Penulis Kode Makalah
Abdul Aji Kresna Tri Anggara 114 Diah Susetyo Retnowati 13
Abdullah Effendi Hl4 Didi Setiario M5
Abidin F4 Dini Kumiawati D3
Abu Hasan I6 Diyoo [khsan F7
Achmad Halim Purbohandono 15 Djumhawan Ratman Permana E2
Achmad Roesyadi Cl0, D2 Dody Priadi E4, ES
Adang Hardi G Ef Dwi Raina Mayasari Hl4
Ade Christine Aritonang HS Dwi Suheryanio 1,12
Ade TN HE Dryah Tri Retno HIl
Adi Ticham H11 E. Muhari 17
Aditia Nugraha E3 Edgie Yuda Kaesti C3
Aditivo Ramadhan C5 Edy Mursanto C4,.
Agus Prasetya HI3 Edy Supriyo s
Agustanhake] Bakei 15 Eka Desi Lestari E4
Agustinus Ngatin 4 Emma Savitri Cls
Akbamingrum Fatmawati C7.C3 Emmanuela M. Widyanti Hé
Alan Syahputra Hil Emmmanuela Maria Wijayanii M
Alfa Widyawan AS Enny L El
Anas Puji Santoso Ad Enny Sudarmonowati E2, ES
Andri Cahyo Kumaoro n3 Evy Nur Afriyanti 16
Andy Chandra c2 Faizah Hadi ES
Anies Mutiari F3 Fatmayati Is
Anitarakhmi Handarari Cl15 Gaatot Trilaksono I6
Anna R El Grede Wibawa Al
Ardila Hayu Tiwikrama Al Gigih Atmaji 0
Arenst Amndreas cs Gilang Agung Prabowo HY
Arief Budiman 15 Giloria Marcella Morgen Wiria 13
Anf Andrianto s H. Budinstuti Cl17
Arifudin ldrs c4 Hadiatni Rita Priyantini AT
Aris Servadi | F] Hamibali F4
Ariinda Indreswari HS Hani Fitriani Ed
Aswati Mindaryani F3 Hariyadi A2
Bambang Hari. P HY Harli Talla C4, D1
Bambang Poedjojono Ci2 Hary Sulistyo [
Benny Lubiantara M5 Hendra Amijaya 4
Cararina Sri Budiyati dan 13 Hendra Amijaya D1
Cecep Taufik Rustendi 1o Hendriyana F8, H7
D. Widyabudiningsih 17 Herlina F4
Dhadang El Herman HI1z2
Dedi Cahyoko Aji C3 Herry Santoso 2,13
Dedy Kristanto Cl Heryoki Yobanes I7
Dewi W HE I Puma Sunarsana 3
Diiah Agusting Puspitasari Ci12 | Wayan Warmada D1
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Penulis Kode Makslah Penulis Kide Makalah
Thni Eka Rahayu Al Pujianti Intan P 14
IGS Budiaman J4 Purwoko Eé
[ka Perwitasari J4 Puiri Resta Dewati 15
[tham F HE R.P. Djoko Murwono n3
Imam Prasciyo AT Rahma Wulan Febriati Hl4
Indah Prihatiningtyas D.5 F7 Regina Leoni HI1
Indribapsari E& Rispiandi Hé
Irene Tedjasaputra 13 Rizki Kurniasih ES
Irfan Djatnika E3 Rochmadi AT, 16
Isti Pudjihastuti Cé Ronny Kurniawan El
Ivan Kristianto 2 Rudy Agusiriyanio C7T,.C8
Jarot Raharjo 15 5. Juhanda E3
Juan Aupust Maldo H2 Sabvrina c2
Judy Retti Witono c2 Santi Dyah Savitri Ci2, D2
K adarisman F4 Sari Nengsih E2
Karyadi Eb Setiyo Gunawan Al
Eusyanto F& Shirleen Rosemarie HI
Laksmi Andri A ES Sihana HI13
Leonardo Arief H2 Silvia Walandari I
Lies Susilaning Sri Hastuti H3, 13 Sirin Fairus H3
M. Ghozali C17 Siswo Sumardiono Ch
M. Movie Aprianto HII Siti Divar Kholisch Hi4
M.Syahri Fi * Slamet Widodo AS, A6
Mahiud C9, D3, Fé Sofiatun Anisah Cll
Mahreni HI2 Sri Wahyu Murni T4
Marthen Luther Dioko C13,C14 Sr Aguswarini E6
Martin Wijaya Kusuma HID Sri Setyowati E6, 110
Mega Kasmiyamn F2 &ri Subenry H4
Mentik Hulupi 14 Sri Sulcadarti E8
Mohamad Endy Yolianto EF2 Sri Utami Handayani AJ
Muhammad Catur 5.W HI2 Sri Wahyuni Santi B 114
Mujinah El Srilastini El
Mukhtar G hozali HE Subagyo Pramumijoyo C4
Mubyomno 1 Sudaryadi i
M. Sri Hartati EZ, E5 Sugeng Saplo Suryono D1
M.5 Hartati E4 Suharto Honggokusumo 16
Nadiem Anwar I Suhartono 4
Mancy Siti Djenar [ Suharwadji Sentana i)
Metty K H5 Sumari cho
Ninmik Lintang 11 ST Co, Cio, Ci1, C15, HO
Nita Aryanti F7 Supranto H4
Novian Aribowo A2 Suprapto »
Privono Kusumo F2 Surya Madya MLI2
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Susanti Rina Nugraheni H13 Wibowo F5
Tedi Hudaya H1, H2, HIO Widyastuti 1o
Tjukup Mamoto Fl Widyastuti W El
Tundjung Indrati ¥ J1, 012 William Kusnanto AS
Tunjung Wahyu Widayan Hi2 Wiratni F3
Ui Mur Sholikha F4 Yahma Mubammad Sakti Cil
Vonny Indab Sari 18 Yeeni Triyani 16
Wahju Eko Widodo 17 Yulius Deddy Hermawan F5
‘Wahyu Bahari Setianto 17 Yunikda 1
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Indeks Kata Kunci
Kata Kunci Kode Makalah Kata Kunci Kode Makalah
e F4 carbon J12
Mo ™™ Tc generator F4 Carbon Dioxide Al
T F4 carboxyl group Cé
2 cassava (Manihot
" Te-tetrofosmin 110 ancolints, CHtnin} E2, E4
a mixture of palm shells and
i I8 cassava flour C2
Aceptic El cassava peel E®
wcetic ackd C15 cassava starch Ch
Acid Catalyst 13 catalyst D1, Hé
Acid value I7 cellulose 10
activated carbon I8 ceramis Hi1l
Adsorption A7 F3 cheess whe c7
adsorption power of activated i -
bon b e fod sohsti 18 chemical activation 18
Al electrodes cs - HI2
alum solvent H4 chitosan Cl5
Anaerobic digester HE, H14 €0y Flooding C3
animal manure HI4 CI0y, injection F5
BTy AmAn I3 CO2 removal F3
Arenga pinata waste HI3 Coagulation HiZ
Basic Blue AT coal C4
batik process H3 Coal liquefaction D1
Bentonite Clay AT coconit shell I4
bicchar Hl4 color Rsimess n
Biodiesel D2, D3, 11,12, 13, 15 Compatibility cl
bicethanol c7 Composite 15
. SEive
H14 it HI
biogas Ha, wariath
blowing agent Cil CONCENITation Fé
consmer
1
bound rubber J& : 113
bread c2 Conversion 19
bremelain E3 Cooking (il i2
bubble column photoreactor H2 com cob Hé, 14
CalOH)2 catalysts D3 Cormn Starch 13
cadmium HI cotyledon node ES
cadmium-cyanide HID CsOH AB
Calcinated Waste Eggshell .
Catalyst I2 culinary properties K]
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Kats Kuoci Kode Makalah Kata Kunci Kode Makalah
cyanide HI flocculation HiZ
Cyclobexane C8 flood balancing, A2
degradation o, C15 flow-rate HE
degree of crosslinking 16 gadung flour ni
Debumidifier A3 Eandapura F2
delignification H& gasification stove 14
delignified [ gaultherin F2
dew paint Ad genotype E2
D-Gilscose 13 gliger drying A
diagnosis o ghucose C10, Hb
dimension electrode H7 gluten c2
dissolution I glveeral 9, C12
Drolomite I glyeerol carbonat Ci2
Double Pipe Heat Exchanger Al glvcol losses Ad
double promotor D2 graphite nz2
drought stress E4 heat loss AB
drying A3 heat pump dryer A3
dye binding by alkali 12 R H2, H10
Dhe solution =] hole scavenger H2
dyes HY :'HW cymide E2
Dhynamic stud c7 Hydrolysis E10, H6, H9, 16
E shape H7 hydrothermal 9, Cl5
Electrochemical 15 I-131 E6
Elestrocoagulation C5, H? LAA ES
electroplating Hl, HZ, HID indigo leaves 12
Injection W
Elektroforesis Fl Q:f;:‘ e cl
Elektrokimia AB injelsi 3
emulsion T4 instant noadle 113
emulsion oil in waler F7 intensity 1
Energy A3, C4 IPA A5
enhance oil recovery F% ron ore D
enzyme gaultherase F2 iron powder M
Equilibhrium Fi isolation, E3
esterification 15 Jatropha curcas ol D3
Etch stap Ab Jet-loop fixed bed F&
Eza Ab Kemiri Sunan 11
Etsa Anisotropik AS KEOH AS, Ab
Lactic Acid
faktor gesekan (fc) Fi Bacteria ir)
Fermentatyon C7, ER, 12 Leachate C17, HB
ferosulphate 1 w 1
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Kata Kunci Kode Makalah Kata Konei Kode Makalah
ligmin 114 PBZ-TEDS F4
lignosulfonate 114 Pemanfaatan 13
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Lubricant 17 P“f"""mﬂ : - C13,Cl4
mceral C4 peuyeum flour c2
miass ransfer F& Pillarization AT
Medea Fill El pineapple E3
Membrans F1 pollution H3
methane gas C17 Polycrylamide HO
methyl ester 19 Wh“ slycol (PEG- Ed
MIBG E& polvoks Cil
Microblology Cl polyurethane foam Cil
microwave F6 potential market nz2
minge waler H4 povder morphology I
mineral 4 precipitation E3
mixing temperature 16 Precursor 2
mocal characteristics n Principal Gain Analysis C13,Cl4
mocal flour industries 7 process condithon, M
mocal atilization 7 pyrolysis H13
Modeling AT uality standard H4
Mohr salt 14 . radiochemical purity no
mwisrclart i} radiopharmaceutical Eb
myocardial perfusion JiD Radiopharmaceutical El
Malx] F4 . rate of steam condensation AR
MaOH D3 refclor C8
nata de cassava H5 reducing sugar 1]
Matural Gas Al rendement Fis
F;"Lf'“;“ delrydration A4 Resam i
natural nobdber 16 FeSETVOir pressure A2
netwark model F§ m;ﬂ“ cs
neurnblasioma E& rice siraw .3
NifyALZO3 ci2 Ring opening esterification 17
oil sludge HIl RO membrane Hi0
oligraccharides Clo Scaling Tendency Cl
oxidation Ca, C8 scaling up E&
Creirane content 17 shoot induction ES
P. Falcataria ES Si (100) Af
paim oil D2 Silikon (1) AS
paper HS simulation CH, F5
patchouli alcohol F& single cell protein ES
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D ition (SVD) 13,014 fraditional HIl
sintesis 4 Transest=rification D3, 11
s0il amendment H13 treatment efficiency 17
solbubility Cé triethylene ghycol Ad
solvent Fé surbidity H4
rwo stage fixed bed
. i anaerchic reactor et
Starch graft Polyacryamide H% Utrafiliration El, F7
steam condensate AR ultrasonic Cl0
stedy state time I urea 12
Sterile El utilization AR
Strong Base Anion Exchange LWz
Resin F3 honcatabyils H1, HZ, H10
sulfonation W Validation El
sulfuric acid 16, J4 wilue chain nz
SUpport D2 Vegetable oil 17
surface facilities F5 ‘wasie H3, H11
surfactant I 114 Wasie Cooking Ol 13,15
Suwrveillance A2 Waste waler Hiz
swelling power Ch Water injection A2
: s :]-:;f imjection A2
TOE ES Waterflooding Cl
temperature variable HI3 wheat flour I3
wheat flour
textile waste water H7 it . 7
thermal efficiency 14 yield D2
ZINCORNAT
Thermal Expansion 15 hvdroxid 1l
ZArCOmEm
TMAH AS acychloride It
tofu lquid waste Hi4
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