DAFTAR PUSTAKA

Adumitrachioaie, A., Tertis M., Cernat A., Sandulescu R., and Cristea C., 2018,
Electrochemical Methods Based on Molecularly Imprinted Polymers for
Drug Detection, International Jurnal of Elektrochemical Science, 13;
2558-2562.

Advincula, R.C., 2011, Engineering Molecularly Imprinted Polymer (MIP)
Materials: Developments and Challenges for Sensing and Separation
Technologies, Chemistry Engineering, 28(6); 1313-1321.

Alberty, R.A., and Daniel, F., 1987, Physical Chemistry, 5" ed, SI Version, John
Wiley and Sons Inc., New York.

Alexander, C., Andersson, H.S., Andersson, L.I., Ansell, R.J., Kirsch, N., Nicholls,
I.A., O’Mahony, J., dan Whitcombe, M.J., 2006, Molecular Imprinting
Science and technology: A Survey of the literature for The Years Up To and
Including 2003, Journal of Molecular Recognition, 19: 106-180.

Allen, S.J., Mekay, G., and Porter, J.F., 2004, Adsorption Isoterm Models for Basic
Dye Adsorption by Peat in Single and Binary Component Systems, Journal
of Colloid Interface Science, 280; 322-333.

Amin, F., 2009, Evaluasi Migrasi Di-(2-Etilheksil)Ftalat dari Botol Polietilena
Tereftalat menggunakan Gc/Ms, J. Itekimia, 3; 37-47.

ATSDR (Agency for Toxic Substances and Disease Registry), 2002, Toxicological
Profile for Di(2-Ethylhexyl)Phthalate, US Department of Health and
Human Services, Atlanta.

Bassett, J., 1994, Buku Ajar Vogel Kimia Analisis Kuantitatif Anorganik, Jakarta.

Berthod, L., Roberts, G., and Mills, G., 2014, A Solid-Phase Extraction Approach
for the Identification of Pharmaceutical-Sludge Adsorption Mechanisms,
Journal of Pharmaceutical Analysis, 4(2); 117-124.

Birzul, A.N., Pitilyak, D.A., and Videnin, I.l., 2019, Health and Quality Risk
Assessment of Bottled Water, IOP Conference Series: Earth and
Environmental Science.

Budiawan, R.N., 2004, Ekses Bahan Kemasan terhadap Kesehatan dan
Lingkungan, Prosiding Lokakarya Wadah Pangan, Direktorat Standardisasi
Produk Pangan BPPOM, Jakarta.

Cacho, C., Turiel, E., Martin, A.E.,, Perez, C.C., and Camara, C., 2004,
Characterisation and quality assessment of binding sites on a propazine

49



imprinted polymer prepared by precipitation polymerisation, Journal of
Chromatography B., 802; 347-353.

Chapuis, F., Pichon V., Lanza F., Sellergren B. and Hennion M. C., 2004, Retention
mechanism of analytes in the solid-phase extraction process using
molecularly imprented polymers Application to the extraction of triazines
from complex matrices, Journal of Chromatography B., 04; 93-95.

Chen, F., Zhan, Y., Yubin, T., and Xingang, W., 2017, Selective Extraction and
Determination of Di(2-ethylhexyl) Phthalate in Aqueous Solution by H
PLC Coupled with Molecularly Imprinted Solid-phase Extraction, Iran
Journal of Chemistry and Chemical Engineering, 36(3); 127-136.

Chen, L., Wang, X., Lu, W., Wu, X., and Li, J., 2016, Molecular Imprinting:
Perspectives and Applications, Royal Society of Chemistry Advances
Review Article, 1-75.

Chrisnandari, R.D., 2018, Sintesis dan Karakterisasi Molecularly Imprinted
Polymer untuk Kloramfenikol menggunakan Polimerisasi Fasa Ruah,
Journal of Pharmacy and Science, 3(1).

Cormack, P.A.G., dan Elorza, A.Z., 2004, Molecularly Imprinted Polymers:
Synthesis and Characterisation, Journal of Chromatography B., 804;
173-182.

Cowd, M.A., 1991, Kimia Polimer, Penerbit ITB, Bandung.

Crompton, T.R., 2007, Additive Migration from Plastics into Foods. A Guide for
analytical Chemists, Shawbury, Shrewsbury, Shropshire, Smithers Rapra
Technology Limited.

Day, R. A and Underwood, A. L., 2002. Analisis Kimia Kuantitatif, Erlangga
Jakarta.

Fasihi, J., Alahyari, S., Shamsipur, M., Sharghi, H., and Charkhi, A., 2011,
Adsorption of Uranyl lon Onto an Anthraquinone Based lon-Imprinted
Copolymer, Reactive and Functional Polymers., 71(8); 803-808.

Fatimura, M., 2020, Evaluasi Kinerja Reaktor Pirolisis Non Katalis Dalam
Mengkonversikan Limbah Plastik Menjadi Bahan Bakar Minyak, Jurnal
IImiah Teknik Kimia, 4(1); 2549-0699.

Fauziah, S., 2016, Sintesis, Karakterisasi dan Penggunaan Polimer Bercetakan
Molekul untuk Ektraksi Fase Padat p-Sitosterol, Disertasi tidak diterbitkan,
Program Studi llmu Kimia, Sekolah Pascasarjana Universitas Hasanuddin,
Makassar.

50



Fauziah, S., Gafur, A.M., Soekamto, N.H., Taba, P., and Sapar, A., 2021, Synthesis
and Characterization of Molecularly Imprinted Polymers of
Di- (2-Ethylhexyl) Phthalate Using the Precipitation Polymerization
Method, Egyptian Journal of Chemistry, 64(5); 2385-2392.

Freitas, A.F.F.L., 2015, Synthesis dan Characterization of Molecularly Imprinted
Polymer Particles (MIPs) for Biomecal Applications, Escola Superior de
Tecnologia e Gestao, 1; 5-13.

Guc, M., and G. Schroeder, 2017, The Molecularly Imprinted Polymers Influence
of Monomers on The Properties of Polymers-A Review, World Journal of
Research and Review, 5(6); 36-47.

Guo, Z., Wei, D., Wang, M., and Wang, S., 2010, Determination of Six Phthalic
Acid Esters in Orange Juice Packaged by PVC Bottle Using SPE and HPLC-
UV: Application to the Migration Study, Jornal of Chromatography, 48;
760-765.

Halden, R.U., 2010, Plastics and Health Risks, Public Health 31; 179-194.

Hasanah, A.N., Utari, T.N.D., and Pratiwi, R., 2019, Synthesis of Atenolol
Imprinted Polymers with Methyl Methacrylate as Functional Monomer in
Propanol Using Bulk and Precipitation Polymerization Method, Journal of
Analytical Methods in Chemistry, 1-7.

He, C., Long, Y., Pan, J., Li, K., and Liu, F., 2007, Application of Molecularly
Imprinted Polymers to Solid-Phase Extraction of Analysis from Real
Samples, Journal Biochemistry Biophysic Methods, 70; 133-150.

Irawan, S., Supeni, G., 2013, Karakteristik Migrasi Kemasan dan Peralatan Rumah
Tangga Berbasis Polimer, Jurnal Kimia dan Kemasan, 35; 105.

Jeddi, M.Z., Gorji, M.E., Rietjens, .M.C.M., Louisse, J., de Bruin, Y.B., Liska, R.,
2018, Biomonitoring and Subsequent Risk Assessment of Combined
Exposure to Phthalates in Iranian Children and Adolescents, International
Journal of Environmental Research and Public Health, 15.

Jin, Y., and Kyung, H.R., 2005, Adsorption Isotherm of Ibuprofen on Molecular
Imprinted Polymer, Korean Journal of Chemical Engineering, 22(2); 264-267.

Jin, Y.F., Zhang, Y.J., Zhang, Y.P., Chen, J., Zhou, X.M., dan Bai, L.Y., 2013,
Synthesis and Evaluation of Molecularly Imprinted Polymer for the
Determination of the Phthalate Esters in the B ottle Beverages by HPLC,
Journal of Chemistry, 2013; 1-9.

Kaushik, K., Sharma R.B. and Agarwal S., 2016, Natural Polymers and their
Applications, International Journal of Pharmacy, 37(2); 30-36.

o1



Kazemi, S., A. Asghar Sarabi.,, dan M. Abdouss., 2016, Synthesis and
Characterization of Magnetic Molecularly Imprinted Polymer Nanoparticles
for Controlled Release of Letrozole, Korean Journal of Chemical, 33;
3289-3297.

Krisyanti, llona dan Prilianti, A., 2020, Pengaruh Kampanye #Pantang Plastik
terhadap Sikap Ramah Lingkungan (Survei pada Pengikut Instagram
@GreenpeacelD), Jurnal Komunika, 9(1); 40-51.

Lasakova, M., and Jandera, P., 2009, Molecularly Imprinted Polymers and Their
Application in Solid Phase Extraction, Journal of Separation Science., 32;
799-812.

Liu, Y., Guan, Y., Yang, Z., Cai, Z., Mizuno, T., Tsuno, H., Zhu, W., and Zhang,
X., 2009, Toxicity of Seven Phthalate Esters to Embryonic Development of
The Abalone Haliotis Diversicolor Supertexta, Ecotoxicology, 18; 293-303.

Li, C., Ma, X., Zhang, X., Wang, R., Li, X., and Liu, Q, 2017, Preparation of
Magnetic Molecularly Imprinted Polymer Nanoparticles by Surface
Imprinting by A Sol-Gel Process for The Selective and Rapid Removal Of
Di-(2-Ethylhexyl) Phthalate from Aqueous Solution, Journal of Separation
Science, 40; 1621-1628.

Li, S., Ge, Y., Sergey, A., and Lunec, J., 2012, Molecularly Imprinted
Sensors:Overview and Applications, Elsevier, 36-52.

Lorenzo dan Concheiro., 2013, Handbook of Molecularly Imprinted Polymers, UK.

Malik, M.1., Shaikh, H., Mustafa, G., dan Bhanger, M.1., 2017, Recent Application
of Molecularly Imprinted Polymers in Analytical Chemistry, Journal
Separation and Purification Reviews.

Mayes, A.G., and Whitcombe, M.J., 2005, Synthetic Strategies for the Generation
of Molecularly Imprinted Organic Polymers, Advanced Drug Delivery
Review, 57; 1742-1778.

Moral, N.P., and Mayes, A.G., 2003, Comparative Study of Imprinted Polymer
Particle Prepare by Different Polymerisation Methods, Elsevier Analytical
Chemica Acta, 15-21.

Muna, A.M., 2011, Kinetika Adsorpsi Karbon Aktif dari Batang Pisang sebagai
Adsorben untuk Penyerapan lon Logam Cr(VI) pada Air Limbah Industri,
Skripsi tidak diterbitkan, Jurusan Kimia, Fakultas Matematika dan limu
Pengetahuan Alam, Universitas Negeri Semarang, Semarang.

Neto, J.D.R.M., Santos, W.D.J.R., Lima, P.R., Tanaka, S.M.C.N., Tanaka, A.A.,
dan Kubota, L.T., 2010, A Hemin-Based Molecularly Imprinted Polymer
(MIP) Grafted Onto A Glassy Carbon Electrode as A Selective Sensor for

52



4-Aminophenol Amperometric, Elsevier sensors and Actuators B:
Chemical, 152(2); 220-225.

Pardeshi, S. dan Singh S.K., 2016, Precipitation Polymerization: a Versatile Tool
for Preparing Molecularly Imprinted Polymer Beads for Chromatography
Application, Royal Society of Chemistry Advances, 6; 23525-23526.

Patrick, S.G., 2005, Practical Guide to Polyvinyl Chloride, Rapra Technology
Limited, Shawbury, Shrewsbury, Shropshire, SY4 4NR, United Kingdom.

Peraturan Kepala Badan Pengawas Obat dan Makanan Republik Indonesia (BPOM
RI), 2011, Pengawasan Kemasan Pangan, Badan Pengawas Obat dan
Makanan Republik Indonesia, Jakarta.

Plastic Europe, 2019, An  Analysis of  European Plastics
Production, Demand and Waste Data.

Puoci, F., Lemma, F., and Picci, N., 2008, Stimuli-Responsive Molecularly
Imprinted Polymers for Drug Delivery, Drug Deliv, 5; 85-96.

Rowdhwal, S.S.S., and Chen, J., 2018, Toxic Effects of Di-2-ethylhexyl Phthalate:
An Overview, BioMed Research International.

Sallergen, B., 2001, Molecularly Imprinted Polymers: Man-Made Mimics of
Antibodies and Their Aplications in Analytical Chemistry, Elsevier,
Amsterdam.

Saputra, A,, Wijaya, K., Ahmad, M.N., and Tahir, 1., 2013, Penggunaan Metode
Semiempirik AM1 untuk Pemilihan Monomer Fungsional Efektif pada
Prasintesis Polimer Tercetak Diazinon, Valensi, 3(1); 1-8.

Saylan, Y., Akgonullu, S., Yavuz, H., Unal, S., and Denizly, A., 2019, Molecularly
Imprinted Polymer Based Sensors for Medical Applications, Sensors.

Shaikh, H., Memon, N ., Khan, H., Bhanger, M.l., and Nizamani, S.M., 2012,
Journal of Chromatography A., 1247; 125-133.

Shi, X.., Wu, A, Qu, G, Li, R, and Azhang, D., 2007, Development and
Characterization of MIP based on Metacrylic Acid for Selective
Recognition of Drugs, Biomatenals, 28; 3741-3749.

Stevens, M.P., 2001, Kimia Polimer, Pradya Paramita, Jakarta.

Surikumaran, H., Mohamad, S., and Sarih, N.M., 2014, Molecular Imprinted
Polymer of Methacrylic Acid Functionalised B-Cyclodextrin for Selective
Removal of 2,4-Dichlorophenol, International Journal of Molecular
Sciences, 15; 6111-6136.

53



Syu, M.J., Deng J.H., Nian Y.M., Chiu T.C., and Wu A.H., 2005, Binding
Specificity of a-Bilirubin-Imprinted Poly (methacrylic acid-co-ethylene
glycol dimethylacrylate) Toward a-Bilirubin, Biomaterials, 26; 4684-4685.

Szatkowska, P., Koba, M., Koslinski, P., and Szablewski, M., 2013, Molecularly
Imprinted Polymers’ Applications: A Short Review, Mini-Reviews in
Organic Chemistry, 10(4); 400-408.

Tabarestani, M.S., Rahnama, K., Jahanshahi, M., Nasrollanejad, S., and Fatemi,
M.H., 2016, Synthesis of a Nanoporous Molecularly Imprinted Polymers
for Dibutyl Phthalate Extracted from Trichoderma harzianum, Journal
Nanostructure, 6(3); 245-249.

Tahir, 1., Ahmad, M.N., dan Arbain, D., 2012, Penggunaan Metode Semiempirik
PM3 untuk Evaluasi Interaksi Allopurinol-Asam Metakrilat Untuk Sintesis
Polimer Tercetak Molekul, Chem., 5 (1); 11-18.

U.S. Environmental Protection Agency, 2012, Phthalates Action Plan.

Uzuriaga-Sanchez, R. J., Khan, S., Wong, A., Picasso, G., Pividori, M.I., and
Sotomayor, M.D.P.T., 2016, Magnetically Separable Polymer (Mag-MIP)
for Selective Analysis of Biotin in Food Samples, Food Chemistry, 190;
460- 467.

Vasapollo, G., Sole, R.D., Margola, L., Lazzoi, M.R., Scardino, A., Scoranno, S.,
and Mele, G., 2011, Molecularly Imprinted Polymers: Present and Future
Prospective, International Journal of Molecular Science, 12; 5909-5945.

Wahyuni, D., dan Dew, S.R., 2003, Penelitian Pembuatan Polimetil Metakrilat
(PMMA), Jurnal Teknologi Dirgantara, 1(2); 22-32.

Walsh, R., 2010, Development and Characterization of Molecularly Imprinted
Suspension  Polymers.  Thesis. Pharmaceutical and  Molecular
Biotechnology Research Centre Waterford Institute of Technology.

Wei, S.L., Liu, W.T., Huang, X.C., and Ma, J.K., 2018, Preparation and Application
of a Magnetic Plasticizer as a Molecularly Imprinted Polymer Adsorbing
Material for the Determination of Phthalic Acid Esters in Aqueous Samples.

Wijayanti, A., Susatyo, E., B., Kurniawan, C., dan Sukarjo, 2018, Adsorpsi Logam
Cr(VI) dan Cu(ll) pada Tanah dan Pengaruh Penambahan Pupuk Organik,
Indonesian Journal of Chemical Science, 7(3); 243-248.

Yan, H., dan Row, K.H., 2006, Characteristic dan Synthetic Approach of

Molecularly Imprinted Polymer, International Journal of Molecular
Science, 7; 155-178.

54



Yang, Y., Jianlong, Y., Jie, Y., Bing, S., and Jing, Z., 2014, Molecularly Imprinted
Solid-Phase Extraction for Selective Extraction of Bisphenol Analogues in
Bevarages and Canned Food, Journal of Agriculture and Food Chemistry,
62;11130-11137.

Yang, Z., Chen, F., Tang, Y., and Li, S., 2015, Selective Adsorption of Di
(2-ethyhexyl) Phthalate by Surface Imprinted Polymers with Modified
Silica Gel as Functional Support, Journal of Chemistry Society Pak., 37(5);
939-949.

Yavus, H., Karakoc, V., Turkmen, D., Say, R., and Denizil, A., 2007, Synthesis of
Cholesterol Imprinted Polymeric Particles, International Journal of
Biological Macromolecules, 41; 8-15.

Yi, L., Fang, and Chen, G., 2013, Molecularly Imprinted Solid-Phase Extraction in
the Analysis of Agrochemical, Journal of Chromatographic Science, 51,
608- 618.

Yusof, N.A., Appribeyan, M.D., and Harson, J., 2010, Synthesis and
Characterization of a Molecularly Imprinted Polymer for Pb?* Uptake Using

2-vinylpyridine as the Complexing Monomer, Sains Malaysiana, 39(5);
829-835.

Yusof, N.F., Mehamod, F.S., and Suah, F.B.M., 2020, Adsorptive removal of bis
(2-ethylhexyl) phtalate using an imprinted polymer: isotherm and Kinetic
modelling, International Journal Of Environmental Analytical Chemistry.

Zakaria, N.D., Yusof, N.A., Haron, J., and Abdullah, A.H., 2009, Synthesis and
Evaluation of a Molecularly Imprinted Polymer for 2,4-Dinitrophenol,
International Journal of Molecular Science, 10; 354-365.

Zhang, W., Li, Q., Cong, J., Wei, B., and Wang, S., 2018, Mechanism Analysis of
Selective Adsorption and Specific Recognition by Molecularly Imprinted
Polymers of Ginsenoside Re, Polymers, 10(216); 1-14.

Zhao, M., and Shen, G., 2015, The Application of Molecularly Imprinted Polymers,
Journal of Materials Science and Chemical Engineering, 3; 87-89.

Zhou, T., Tao, Y., and Jin, H., 2016, Favrication of A Selective and Sensitive Sensor
Based on Molecularly Imprinted Polymer/Acetylene Black for the
Determination Of Azithromycin in Pharmaceuticals and Biological
Samples, 1-15.

Zia, A.l., Mukhopadhyay, S.C., Al-Bahadly, I.H., Yu, P.L., Gooneratne, C.P and

Kosel, J., 2014, Introducing Molecular Selectivity in Rapid Impedimetric
Sensing of Phthalates.

55



Lampiran 1. Skema Sintesis Polimer Bercetakan Molekul DEHP menggunakan
Metode Polimerisasi Presipitasi

Molekul Cetakan

Jenis Monomer

Pengikat Silang

DEHP

MMA

TRIM

Y

dimasukkan ke dalam labu alas bulat

dilarutkan dengan toluena.

disonikasi 10 menit dan dialiri gas
nitrogen 10 menit

ditambahkan inisiator BPO

disonikasi 15 menit dan dialiri gas
nitrogen 15 menit

Larutan bebas oksigen

A 4

dipolimerisasi pada water bath,
suhu 60 °C selama 24 jam.

Polimer

Y

e dicuci dengan aseton, metanol dan

akuades secara berurutan

disonikasi dengan metanol : asam
asetat (8 : 2 v/v) 30 menit, lalu dicuci
dengan metanol dan akuades
berurutan sampai pH netral

Polimer tercetak DEHP (MIP)

Karakterisasi kemampuan adsorpsi

e Uji kemampuan adsorpsi terhadap
pengaruh waktu dan konsentrasi.
dianalisis kualitatif dan kuantitatif

dengan instrumen UV.

dikarakterisasi
dengan FTIR, SAA,
SEM dan EDS

v v
Data MIP Data
karakterisasi o karakterisasi
kemampuan terkarakterisasi struktur
adsorpsi > <

Catatan: Sintesis NIP dibuat dengan metode yang sama, tapi tanpa DEHP dan

proses ekstraksi.
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Lampiran 2. Bagan Alir Prosedur Penelitian

1. Sintesis MIP dan NIP

Cairan DEHP

— dipipet sebanyak 0,3944 mL (1 mmol) dalam labu alas bulat

— ditambahkan dengan monomer MMA sebanyak 0,4259 mL
(4 mmol), didiamkan selama 5 menit

— ditambahkan pengikat silang TRIM sebanyak 2,5539 mL
(8 mmol)

— dilarutkan dengan toluena sebanyak 50 mL, didiamkan 5 menit

— disonikasi selama 10 menit

— dialiri gas nitrogen selama 10 menit

— ditambahkan BPO sebanyak 0,2423 g (1 mmol)

— disonikasi selama 15 menit

— dialiri gas nitrogen selama 15 menit

Larutan bebas oksigen

— dipolimerisasi dengan cara dimasukkan dalam water bath suhu

60°C selama 24 jam

Polimer
— dicuci dengan aseton, metanol, dan akuades secara berurutan
— disonikasi dengan campuran metanol : asetat (8:2 v/v) selama
30 menit.
| |
Filtrat Polimer tercetak molekul DEHP
- diuji kualitatif dan kuantitatif untuk | — dicuci dengan metanol dan akuades

mengekstraksi  molekul cetakan berurutan sampai pH netral

dengan alat spektrofotometer UV | — dikeringkan

pada A maksimum

Data MIP

Catatan : Sintesis NIP dibuat dengan metode yang sama, tetapi tanpa menggunakan
molekul cetakan (DEHP)
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2. Pembuatan Larutan Standar DEHP 100 mgL !

Cairan DEHP

dipipet sebanyak 0,001 mL ke dalam labu ukur 10 mL
ditambahkan metanol sampai tanda batas.

dihomogenkan.

Larutan Standar DEHP 100 mgL™

— divariasikan konsentrasinya menjadi 3, 6, 9, 12, 15, 18, 21 dan 24 mgL*

Deret Standar DEHP

3. Uji Kemampuan Adsorpsi MIP dan NIP

MIP dan NIP

ditimbang masing-masing sebanyak 30 mg.

dimasukkan masing-masing ke dalam botol vial yang berbeda
ditambahkan masing-masing 5 mL larutan DEHP 10 mgL™ ke
dalam botol vial

diaduk dengan alat shaker selama 60 menit pada suhu ruang

Endapan

— disaring
|
Filtrat
— dianalisis dengan spektrofotometer UV pada panjang
gelombang maksimum
Data
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4. Pengaruh Waktu terhadap Kemampuan Adsorpsi MIP
MIP

— ditimbang masing-masing sebanyak 30 mg

— dimasukkan ke dalam 7 botol vial yang berbeda

— ditambahkan larutan standar DEHP 10 mgL™ sebanyak 5 mL ke
dalam masing-masing botol vial

— diaduk dengan variasi waktu 10, 30, 60, 90, 120, 150 dan 180
menit pada suhu ruang.

— disaring.

Endapan Filtrat

— dianalisis dengan instrumen UV pada panjang

gelombang maksimum

Data

5. Pengaruh Konsentrasi terhadap Kemampuan Adsorpsi MIP
MIP

— ditimbang masing-masing sebanyak 30 mg.

— dimasukkan ke dalam 7 botol vial yang berbeda

— ditambahkan larutan standar DEHP sebanyak 5 mL dengan
variasi konsentrasi 6, 9, 12, 15, 18, 21, dan 24 mgL™*

— dikocok dengan alat shaker pada waktu optimum pada suhu

ruang.

— disaring
| |
Endapan Filtrat

— dianalisis dengan instrumen UV pada

panjang gelombang maksimum

Data
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Lampiran 3. Data Spektrofotometer UV-Vis

1. Data absorbansi larutan standar DEHP

No. Sampel Konsentrasi (mgL™t) | Absorbansi
1 DEHP 1 3 1,005
2 DEHP 2 6 1,409
3 DEHP 3 9 1,75
4 DEHP 4 12 2,084
5 DEHP 5 15 2,398
6 DEHP 6 18 2,924
7 DEHP 7 24 3,875

2. Kurva hubungan antara absorbansi Vs konsentrasi larutan standar

DEHP

e
B~ o

y =0,1335x + 0,5477
R2=10,9911

npoow
U1 w vl

Absorbansi

0 10 20 30
Konsentrasi (mg/L)

3. Data absorbansi kemampuan adsorpsi MIP dan NIP

No. Sampel Absorbansi |  ge (mg/g) (n?g/eg)
1 Adsorpsi DEHP oleh 1,478 0,5052
MIP
Ad i DEHP oleh b
) sorpSINIP ole 1,708 0,2181




4. Data absorbansi adsorpsi DEHP oleh MIP terhadap pengaruh waktu
No. Sampel Waktu (menit) Absorbansi
1 DEHP 10 1,623
2 DEHP 30 1,67
3 DEHP 60 1,627
4 DEHP 90 1,589
5 DEHP 120 1,619
6 DEHP 150 1,621
7 DEHP 180 1,621
5. Data penentuan Kinetika adsorpsi orde satu semu dan orde dua semu
No. [ Waktu | Ce(mgL™) | qgt(mg/g) Qe-Qit Log (qe-qt) t/qt
1 0 0 0 0,36667 -0,43572 0
2 30 8,4067 0,26554 0,10112 -0,99514 112,97602
3 60 8,0846 0,31923 0,04744 -1,32384 187,95463
4 90 7,8 0,36667 0 0 245,45454
5 120 8,0247 0,32921 0,03745 -1,42651 364,50511
6 150 8,0397 0,32672 0,03995 -1,39848 459,11348
7 180 8,0397 0,32672 0,03995 -1,39848 550,93618
Catatan:
gt adalah ge pada waktu t
ge adalah gt pada waktu optimum
6. Data absorbansi adsorpsi DEHP oleh MIP terhadap pengaruh
konsentrasi
No. Sampel Konsentrasi (mgL™') | Absorbansi
1 DEHP 12 1,101
2 DEHP 15 1,383
3 DEHP 18 1,64
4 DEHP 21 1,872
5 DEHP 24 2,092
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7. Data persamaan isotermal Langmuir dan Freundlich

Konsentrasi

Ce

Qe

No. Sampel (mgL) (mgL) | (mglg) Log Ce Log ge 1/Ce 1/Qe
1 | MIP_DEHP 12 4,1445 | 1,3092 0,6174 0,1170 0,2412 | 0,7638
2 | MIP_DEHP 15 6,2569 | 1,4571 0,7963 0,1635 0,1598 | 0,6862
3 | MIP_DEHP 18 8,1820 | 1,6363 0,9128 0,2138 0,1222 | 0,6111
4 | MIP_DEHP 21 9,9198 | 1,8466 0,9965 0,2663 0,1008 | 0,5415
5 | MIP_DEHP 24 11,5677 | 2,0720 1,0632 0,3163 0,0864 | 0,4826
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Lampiran 4. Perhitungan

1.

2.

Nilai konsentrasi adsorpsi DEHP oleh MIP dan NIP

y =0,1335x + 0,5477

a.

Adsorpsi DEHP oleh MIP
y = 1,478
y =0,1335x + 0,5477

1,478 = 0,1335x + 0,5477

_ 1,478-0,5477
0,1335

X
|

= 6,9685 mgL.

Adsorpsi DEHP oleh NIP
y = 1,708
y = 0,1335x + 0,5477

1,708 = 0,1335x + 0,5477

1,708 - 0,5477
X = ——"
0,1335
X = 8,6913 mgL*

Nilai Kemampuan Adsorpsi DEHP oleh MIP dan NIP

Diketahui: Co =10 mgL?
V =0,005L
a.

Kemampuan Adsorpsi DEHP oleh MIP

_ (10-6,9685) 0,005
G = ———
0,03

w

Ce

=0,03¢

= Konsentrasi setelah adsorpsi
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_ 0,0151575
0,03

Qe 0,5052 mg/g

b. Kemampuan Adsorpsi DEHP oleh NIP

(10 - 8,6913) 0,005

Qe = 0,03
_0,0065435

= 0,03

ge = 0,2181 mg/g

Nilai konsentrasi adsorpsi dan kemampuan adsorpsi DEHP oleh MIP
terhadap pengaruh waktu

Waktu (menit) | y (@absorbansi) | x (konsentrasi) (mgL™?) | ge (mg/g)
30 1,67 8,4067 0,2655
60 1,627 8,0846 0,3192
90 1,589 7,8 0,3667
120 1,619 8,0247 0,3292
150 1,621 8,0397 0,3267
180 1,621 8,0397 0,3267

Contoh perhitungan konsentrasi adsorpsi dan kemampuan adsorpsi DEHP oleh
MIP terhadap pengaruh waktu:

a. Konsentrasi Adsorpsi DEHP oleh MIP 30 menit

y =0,1335x + 0,5477
y = 1,67
y =0,1335x + 0,5477

1,67 = 0,1335x + 0,5477
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_ 1,67-0,5477
0,1335

= 8,4067 mgL.

X
|

b. Kemampuan Adsorpsi DEHP oleh MIP 30 menit

Co-Co) V
g = C )
Diketahui:  C,  =10mgL™? W =0,03g
Ce = Konsentrasi setelah adsorpsi  VV  =0,005 L
_ (10 - 8,4067) 0,005
Qe = 0,03
_ 0,0079665
9 = 0
ge = 0,2655 mg/g

4. Nilai konsentrasi adsorpsi dan kemampuan adsorpsi DEHP oleh MIP
terhadap pengaruh konsentrasi

Konsentrasi awal (mgL- y x (konsentrasi) (mgL- Qe
h (absorbansi) D) (mg/g)
12 1,101 4,1445 1,3092
15 1,383 6,2569 1,4571
18 1,64 8,1820 1,6363
21 1,872 9,9198 1,8466
24 2,092 11,5677 2,0720

Contoh perhitungan konsentrasi adsorpsi dan kemampuan adsorpsi DEHP oleh
MIP terhadap pengaruh konsentrasi:

a. Adsorpsi DEHP oleh MIP 12 mgL?
y =0,1335x + 0,5477

y =1101
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y = 0,1335x + 0,5477

1,101 = 0,1335x + 0,5477

1,101 - 0,5477
X = ——
0,1335
X = 4,1445 mgL?

Kemampuan Adsorpsi DEHP oleh MIP 12 mgL™!

Co-Ceo)V
0o = W)
Diketahui: Co = konsentrasi awal

Ce = Konsentrasi setelah adsorpsi

_ (12 -4,1445) 0,005
= 0,03

_0,0392775
= 0,03
ge = 1,3092 mg/g

W =0,03g

V =0,005L
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Lampiran 5. Foto Hasil Penelitian

Proses pencampuran bahan dan
prapolimerisasi

Sonikasi
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Pengaliran gas nitrogen untuk Polimerisasi dalam waterbath
menghilangkan gas oksigen

Proses pencucian polimer dengan aseton, metanol, dan akuades agar bersih dari
pengotor
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Pencucian polimer dengan akuades

Penentuan pH Penimbangan polimer hasil sintesis

Pembuatan deret standar DEHP
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Pengocokan dengan alat shaker untuk
pengaruh waktu dan konsentrasi
terhadap adsorpsi DEHP

Polimer hasil sintesis
MIP_DEHP_MMA-co-TRIM dan
NIP_MMA-co-TRIM disimpan
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Lampiran 6. Karakterisasi EDS

1. NIP_MMA-co-TRIM

Instrument
Volt
Mag.
Date

Pixel

6510 (LA)
10.00 kv
x 3,000
2022/03/07

512 x 384

8000
7200 Acquisition Parameter
6400 ‘E; Instrument 6510 (LA)
5600 — Acc. Voltage 10.0 kv
4800 Probe Current: 1.00000 nA
0
g 4000 PHA mode T3
8200 Real Time 50.52 sec
2400 é
1600 — ‘
800
0 A T T T T T
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00
keV
ZAF Method Standardless Quantitative Analysis
Fitting Coefficient 0.0248
Element (keV) Mass$% Sigma Atom% Compound Mass%$ Cation K
C K 0.277 77.85 0.23 82.40 84.4386
0 K 0.525 22.15 0.28 17.60 15.5614
Total 100.00 100.00
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2. MIP_DEHP_MMA-co-TRIMg)

Instrument
Volt
Mag.
Date

Pixel

6510 (LA)
10.00 kv

x 3,000
2022/03/07

512 x 384

8000
7200 — Acquisition Parameter
@mo_g Instrument 6510 (LA)
5600 — Acc. Voltage 10.0 kv
" 4800 Probe Current: 1.00000 nA
S 4000
8 PHA mode 0 T3
3200 |
é Real Time 50.53 sec
2400 —
1600 —
800
0 A T T T T T
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00
keVv
ZAF Method Standardless Quantitative Analysis
Fitting Coefficient 0.0290
Element (keV) Mass$% Sigma Atom% Compound Mass% Cation K
C K 0.277 75.59 0.04 80.49 82.1645
0 K 0.525 24.41 0.08 19.51 17.8355
Total 100.00 100.00
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3. MIP_DEHP_MMA-co-TRIM(re)

Instrument
Volt
Mag.
Date

Pixel

6510 (LA)
10.00 kv
x 3,000
2022/03/07

512 x 384

7200 Acquisition Parameter
eum—u Instrument 6510 (LA)
N
5600 —|
7 Acc. Voltage 10.0 kv
4800
Probe Current: 1.00000 nA
2 4000 —
5 3200 | PHA mode : T3
2400 -5 g Real Time 50.50 sec
(&)
1600 — ‘ <
8
800 — ‘ ‘
0 A T T T T T
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00
keV
ZAF Method Standardless Quantitative Analysis
Fitting Coefficient 0.0268
Element (keV) Mass$% Sigma Atom% Compound Mass% Cation K
C K 0.277 74.73 0.04 79.93 81.2207
O K 0.525 24.81 0.09 19.92 18.2278
Ca K 3.690 0.46 0.04 0.15 0.5515
Total 100.00 100.00
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Lampiran 7. Karakterisasi FTIR

1. Spektrum Monomer MMA

M e L e L R e
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300 250
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o L
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2001
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[uE: 4|
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0.65E
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Dbdd
P T
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7133
il o
125
1.3

nred (£ ]

Baca (H)

1280

Eaca L)
3814
36450
38576
410.88
4552
4799
EGLE
o062
2.6
B25.53
426
s
e
121223
1=Zn|
135047
e
1620 65
1EELE
LT ]
L ET]
o074
23358
el )
B
e |
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oAz
6.8
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Arn
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i
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orns
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s
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n.oaz
0.355
0.3

1.328
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2. Spektrum NIP_MMA-co-TRIM

T i i i i
10— ey = 4 -
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T i i
T B s e S A
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T R E— S I e e S S T P T
- 1 1 1 1
1 | 1 1
i i i i i
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b i i i i
Ll I LI | I ¥ 18 I TR I 1 LI L L I B | I 5 1% I TR I | I B B I L I I B | I I LI I | I LI |
FTiLE a0 00 2500 20 14 100 1280 060 | i)
R AL | I em
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Fl 41652 BOBTZ 1.848 758 410.84 3T0E 0.17a
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12 100582 BaTHS 0.4 10A6TT 100d4.5 1055 0.0Aa5
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15 12853 GO.BEY 248m 136047 122207 14.553 1.3868
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24 235508 & rd T risil] Tz a3 0.31&
25 BhE 12 NaRIT 1838 12158 k| 0615 0563
26 ZTE.28 A2 DIEZ 2707 e i ] 8] ~0Ur
T o065 AT TRz 245G AT2E B0 AT 14.747 141
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3. Spektrum MIP_DEHP_MMA-co-TRIMsE)

H=pemsamaapencnccquascasnjenccsaafeacccassposnscasposssnsuecassaqesannafacsssanpanas
] 1 [} ] ]
= | 1 | | 1
L LI LI rrrT L L LI L L L L
o N 1 1 w0 se
MIP-DEHP-MMA-Co TRIM (BE) e
Mo. | Pask Intanaity \Com. Intenaity | Easa (H] Basa [L] Area Com. Aea

1 3610 BAT2 1127 262 14 0877 0613

2 728 B 1841 7805 W26 0,765 0.083

3 4571 0,427 0.1 50149 4T& 0.034 002

4 51,34 85N 0.358 BS54 f2R.78 0.102 0.0%6

B 04,02 BT 1,845 7116 B628 0,168 1M

B 754,17 7 558 401 7688 72716 0752 0363

7 #1589 54103 11718 B33 80046 0138 0115

B 8677 87 367 24 AG3.04 #3132 0,376 0.306

8 475,48 4673 173 1004 81 904 61 1675 1807

10 106A.56 AL 54 1016 108207 108113 0115 0.064

1 114057 4450 46,679 1217.08 106207 28421 19.13

12 12653 1842 27848 134246 121801 12717 173

1 136675 B&274 14 567 1417 68 1367 53 1,631 1602

14 146076 72118 27 962 1614.12 14161 A.629 B65R

1 152762 o7 82T 205 15787 152184 0.078 007

18 163071 8,439 7801 1651.07 15812 2478 0.953

17 1732.08 0848 68954 16343 1630 64 205 o]

1A 185,52 5978 141 166709 14156 0.076 0.056

I T 6,604 2620 2935 50 2ET0 (.266 0218

MW 26045 9554 0om ikt 527 0075 0.006

2 24508 71538 26,307 2091 68 200757 14,451 14758

n MR 486 0.451 R 09362 2008 0482
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4. Spektrum MIP_DEHP_MMA-co-TRIM(tE)
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Lampiran 8. Karakterisasi SAA

[Mj micromeritics

Tricsar Il 2020 200 TriStar || 2020 version 2 00 'Unit Berial £ 103 Fage 1
1Por
Sample: WF_DEHF_MWA-Co-TRIM-TE
Cpmrnor: Earsh
Subemitisr: 31721
Fle: CoiTrRar |1 2R dabs\ SAMPE. .M F_DEHF_WMMA-Co-TRIM-TE.EMP
Smrimdt SM4RIET S0 26 AR Analysis Sdsompbhee: W2
Compielsc: M40 523013 P Arabpsls Bath Temp: -155 250 "G
Aeport Time: 2045057 73958 A Themal Comaction: Mo
Sampls Mess- DEIIT Q s Fress Spsce=: 10 TEET ot Messuned
Cold Fres Spemice- 203575 omP Equlirabon Imi=nal: 55
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EET Surfmpe Arsac I02 7554 R
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=Pt Extermal Eurfeoes Arsac 1E3 3543 mrAg
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EllH Desgrplicn cumuisiis surfecs smes of pores,
et 17000 nm and 300.0000 nm dameter: 151 2501 mrg
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et 1. 7000 nm and 300.0000 nm dameter 134 505 meg
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et 17000 nm and 300.0000 nm dameter: 1378044 mrg
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Singl= poink sdsorpbion totsl pors volume of pores
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Fom Bz
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D-H dcsorpbon average pore diameisr (9008

O+ Desompbion sverage pons disrmetsr (45008

S.57245 nm

E.ESSZ nm
E.E17S nm
T 00 e

E.2245 nm

78



TriStar N 3030 200

[ micromeritics’

1Por 2

TriStar || 2020 Wersion 200 Unit

Sampie: MF_DEHF MWA-Co-TRIM-TE

Dparmior: Earak
Suomimer: 3171

Seral = 108

Fle: CHiTrar || 2R Ideb SAMPE.. . MF_DE-P_ MWY-Co-TRIM-TE.EMP

Stari=d: 242020 58038 AM
Compiet=d: 3402027 53013 P
Report Time: 2MS20E2 73158 AM

Earmphs Mess: DEIIT g

Cold Fres Bpaice: =10LE57S onp

Low Pressure Doz Mone
Auriomatic Deges: Mo

Rl athe
Frexsune [PFo)

AREppphlie=
O0.10E3E24324
0313588042
030373034
O.40E31 2535
O0.45537102
D.e0E3353E4
DS TasddT
0. 72EEIES05
0500572336
=== g
0503435170
D.EM2E1TSES
QrossTTIv
0501 207 EE4
0504062578
CL419I7&7Es
03E00434490
oInFEeE
D 1OEEET245
0010340523

Wiarmm Fres: Spsce: (0LTEE1 o Wespered
Enuliraton Int=nal: 55
Sample Densky: 1.000 plom®
lsothemm Tabwlar ARsport

Absoiume Csntty Blapsed Tim= Eabiration

Pressues Ao orned (heming Pressuns

i | ey ETFY (emHg)

TEDQ.OOODOO

E.4432E5 351351 48
sLasi4i0 B2 EATT 018
161551712 BO 4731 0236
I 84ZE0E B5. 1206 0Z-48
30382378 21487 32:01
ITE 428280 Tr-TPET 212
LEOLETTES 5 E==zs 0228
53108300 L4347 =42
EOS. 433411 1083332 03:58
54 TIEEED 41 3555 424
7. 354531 182 438 0432
SEEB13770 #61.1881 04:48
S0 TEE24 f2A 0458 = g |
536 085E0S 1035334 =45
£5E 5175ES 513260 0E:05
FE3.08EE23 833335 0E1E
M2 5eEETT 7.1 0E:31
F2.5EITH2 B 2241 e
157.5570E8 B3.5403 oE:52
S2.535337 55 4505 oror
T.AREE43 353173 o7-4E

Analkyzk Adsompithes: W2

Analysls Bath Temp.:

Themmal Comeciion: Mo

-85 250 T

Fage 3

79
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Trictar 0 2030 200 TriStar || 3020 Version 200 Unit
1PorfiZ
Sampie: MIE_DEHF_MA-Co-TRIM-TE
Opemior: Earsh
Subenitier: 31751
Fle: CATrESar 1| SR 0de' SAMPE. . IMF_OB-F_MMA-Co-TRIM-TE.EMP
Sarimd 51423033 58336 AM Anaksis Adsompibes:
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[ micromeritics’

B.H Adcorption Pors Disbribwtion Report
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Lampiran 9. Contoh Perhitungan Nilai K1 dan K2 berdasarkan Persamaan

Orde Satu Semu dan Orde Dua Semu

1. Penentuan Ki dari persamaan orde satu semu
Persamaan orde satu semu:

log (qe - qt) = log ge — K1 1/2,303

e log Qe = Intercept
Qe = Inv. log Intercept
logge = -0,59
Qe = 0,2570

e Ki1/2,303 = Slope
K1 = Slope x 2,303
K1 = -0,0045 x 2,303
K1 = -0,0103

2. Penentuan K2 dari persamaan orde dua semu
Persamaan orde dua semu:

t/0t = 1/K2 ge2 + t/qe

o 1/ge = Slope
e = 1/Slope
Qe = 1/3,0019
Ge = 0,3331
e 1/K0¢® = Intercept
K = 1/Intercept X g
Ko = 1/4,2449 x (0,3331)2
K> =0,0261
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Lampiran 10. Contoh Perhitungan Nilai Kapasitas Adsorpsi berdasarkan
Model Persamaan Isotermal Langmuir dan Isotermal

Freundlich
1. Isotermal Adsorpsi Langmuir

Persamaan:
| 1 1 1
9. 9K C q,

Keterangan:

C. = Konsentrasi saat kesetimbangan (mg/L)

q, = Jumlah zat teradsorpsi saat kesetimbangan (mg/g)

q, = Kapasitas adsorpsi maksimum monolayer (mg/g)

KL = Konstanta afinitas adsorpsi atau konstanta kesetimbangan (L/mg)

Berdasarkan model isotermal Langmuir diperoleh persamaan garis:

y =1,7266x + 0,3717

L 203717  maka, Q. = ——=2,6903
n m 0,3717
1 _ _ 1 _
K 1,7266 maka, KL = 72020903 0,2153
2. Isotermal Adsorpsi Freundlich
Persamaan:
1
logq, = - log C. +log K.,
Keterangan:
Ce = Konsentrasi saat kesetimbangan (mg/L)
q, = Jumlah zat teradsorpsi saat kesetimbangan (mg/g)
K¢ = Kapasitas adsorpsi (mg/g)
% = Konstanta Freundlich menyatakan faktor heterogenitas
n = Intensitas adsorpsi

Berdasarkan model isotermal Freundlich diperoleh persamaan garis:

y =0,4397x - 0,1703
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ﬁ ==0,4397 maka,
log K¢ =-0,1703

Kr = Inv. log (- 0,1703)
Ke  =0,6756

n=—— =22742
0,4397
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