
38 

 

 

DAFTAR PUSTAKA 

 

Abdollahi, M. dan Hosseini, A., 2014, Formaldehyde, Encyclopedia of Toxicology: 

Third Edition, 2, 653–656. 

 

Acik, G., Cansoy, C.E., dan Kamaci, M., 2019, Effect Of Flow Rate on Wetting And 

Optical Properties Of Electrospun Poly(Vinyl Acetate) Micro-Fibers, Colloid 

Polym Sci, 297, 77–83. 

 

Adak, M.F., Lieberzeit, P., Jarujamrus, P., dan Yumusak, N., 2020, Classification Of 

Alcohols Obtained By QCM Sensors With Different Characteristics Using ABC 
Based Neural Network, Int. J. Eng. Sci., 23, 463–469. 

 

Akgonullu, S., Özgur, E., dan Denizli, A., 2022, Quartz Crystal Microbalance-Based 

Aptasensors for Medical Diagnosis, Micromachines (Basel), 13, . 

 

Alihemati, Z. dan Navarchian, A.H., 2017, Response Surface Methodology for 

Investigating the Effects of Hydrolysis Reaction Parameters on Molecular Structure 

and Performance of Polyvinyl Alcohol as Primary Suspending Agent, Iran. J. 

Chem. Chem. Eng., 14, 52–66. 

 

All., F. et, 2009, Microfabricated Formaldehyde Gas Sensors, Sensors, 9, 9196–9215. 
 

Ayad, M.M., Salahuddin, N.A., Minisy, I.M., dan Amer, W.A., 2014, 

Chitosan/Polyaniline Nanofibers Coating on The Quartz Crystal Microbalance 

Electrode For Gas Sensing, Sens Actuators B Chem, 202, 144–153. 

 

Basma, N., Cullen, P.L., Clancy, A.J., Shaffer, M.S.P., Skipper, N.T., Headen, T.F., dan 

Howard, C.A., 2019, The Liquid Structure of The Solvents Dimethylformamide 

(DMF) and Dimethylacetamide (DMA), Mol Phys, 117, 3353–3363. 

 

Bolton, W., 2021, Chapter 1 - Measurement Systems, Third Edit. Bolton,W. (ed) 
Newnes, United Kingdom. 

 

Chaudhary, J., Tailor, G., Verma, D., dan Verma, R., 2020, Synthesis and 

Characterization of Cobalt Nanocomposite Using Aniline-Formaldehyde Resin, 

Composites Communications, 18, 13–18. 

 

Feng, Lihui, Feng, Liying, Li, Q., Cui, J., dan  Guo, J., 2021, Sensitive Formaldehyde 

Detection with QCM Sensor Based on PAAm/MWCNTs and PVAm/MWCNTs †, 

ACS Omega, 6, 14004–14014. 

Gupta, V.K., Yola, M.L., Eren, T., dan Atar, N., 2015, Selective QCM Sensor Based on 

Atrazine Imprinted Polymer: Its Application to Wastewater Sample, Sens Actuators 
B Chem, 218, 215–221. 

 

PENGEMBANGAN SENSOR FORMALDEHIDA BERBASIS QUARTZ CRYSTAL MICROBALANCE
TERMODIFIKASI LAPISAN AKTIF
NANOFIBER POLIVINIL ASETAT (PVAc) DENGAN DOPING ANILIN 
SINTIA AINUS SOFA, 1.	Prof. Drs. Roto, M. Eng., Ph.D; Dr Ahmad Kusumaatmaja, S.Si., M.Sc.,  
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



39 

 

 

Han, M.A., Kim, H.J., Lee, H.C., Park, J.S., dan Lee, H.N., 2019, Effects Of Porosity 

And Particle Size on The Gas Sensing Properties Of Sno 2 Films, Appl Surf Sci, 
481, 133–137. 

 

Huang, R., Yi, P., dan Tang, Y., 2017, Probing The Interactions of Organic Molecules, 

Nanomaterials, And Microbes with Solid Surfaces Using Quartz Crystal 

Microbalances Methodology, Advantages, And Limitations, Environ. Sci.: 

Process. Impacts, 19, 793–811 

. 

Jafari, N. dan Zeinali, S., 2020, Highly Rapid and Sensitive Formaldehyde Detection at 

Room Temperature Using A Zif-8/Mwcnt Nanocomposite, ACS Omega, 5, 4395–

4402. 
 

Jia, Y., Yu, H., Cai, J., Li, Z., dan Dong, F., 2017, Explore on The Quantitative Analysis 

Of Specific Surface Area On Sensitivity Of Polyacrylic Acid-Based QCM 

Ammonia Sensor, Sens Actuators B Chem, 243, 1042–1045. 

 

Jing, Z., Cao, S., Yu, T., dan Hu, J., 2015, Degradation Characteristics of Aniline with 

Ozonation and Subsequent Treatment Analysis, J Chem, 2015, . 

 

Jos J. A. G. Kamps, R.J.H.C.J.S., dan T.D.W.C., 2019, How Formaldehyde Reacts with 

Amino Acids, Commun Chem, 12, 1–9. 

 
Kim, K.H., Jahan, S.A., dan Lee, J.T., 2011, Exposure to Formaldehyde and Its Potential 

Human Health Hazards, J Environ Sci Health C Environ Carcinog Ecotoxicol Rev, 

29, 277–299. 

 

Konagaya, S., Shimizu, K., Terada, M., Yamada, T., Sanada, K., Numata, O., dan 

Sugino, G., 2014, Effect of Diameter of Cellulosic Nano-Fiber on Conductivity of 

Poly(Aniline Sulfonic Acid) Composites, AIP Conf Proc, 1593, 270–273. 

 

Li, G., Zheng, J., Ma, X., Sun, Y., Fu, J., dan Wu, G., 2007, Development of QCM 

Trimethylamine Sensor Based on Water Soluble Polyaniline, Sensors, 7, 2378–
2388. 

 

Li, Q., Sritharathikhun, P., dan Motomizu, S., 2007, Development of Novel Reagent for 

Hantzsch Reaction for The Determination of Formaldehyde by Spectrophotometry 

And Fluorometry, Anal Sci., 23, 413–417. 

 

Liu, K. dan Zhang, C., 2021, Volatile Organic Compounds Gas Sensor Based on Quartz 

Crystal Microbalance for Fruit Freshness Detection: A review, Food Chem, 334, 

127615. 

 

Meng, L., Bu, W., Li, Y., Qin, Q., Zhou, Z., Hu, C., Chuai, X., Wang, C., Sun, P., dan 
Lu, G., 2021, Highly Selective Triethylamine Sensing Based on Sno/Sno2 

PENGEMBANGAN SENSOR FORMALDEHIDA BERBASIS QUARTZ CRYSTAL MICROBALANCE
TERMODIFIKASI LAPISAN AKTIF
NANOFIBER POLIVINIL ASETAT (PVAc) DENGAN DOPING ANILIN 
SINTIA AINUS SOFA, 1.	Prof. Drs. Roto, M. Eng., Ph.D; Dr Ahmad Kusumaatmaja, S.Si., M.Sc.,  
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



40 

 

 

Nanocomposite Synthesized by One-Step Solvothermal Process and Sintering, Sens 

Actuators B Chem, 342, 130018. 
 

Prabu, D., Parthiban, R., dan Narendrakumar, G., 2015, Journal of Chemical and 

Pharmaceutical Research, 2015, 7 (3): 879-884, J Chem Pharm Res, 7, 879–884. 

 

Ramakrishna, S., Fujihara, K., Teo, W.-E., Lim, T.-C., dan Ma, Z., 2005, Front Matter, 

An Introduction to Electrospinning and Nanofibers, i–xi. 

 

Raub, C.J., Khan, H.R., dan Lendvay, J., 1976, Temperature-Sensitive Properties of 

Gold and Gold Alloy Electrodeposits, Gold Bull, 9, 123–128. 

 
Rianjanu, A., Aflaha, R., Khamidy, N.I., Djamal, M., Triyana, K., dan Wasisto, H.S., 

2021, Room-Temperature Ppb-Level Trimethylamine Gas Sensors Functionalized 

with Citric Acid-Doped Polyvinyl Acetate Nanofibrous Mats, Mater Adv, 2, 3705–

3714. 

 

Rianjanu, A., Hasanah, S.A., Nugroho, D.B., Kusumaatmaja, A., Roto, R., dan Triyana, 

K., 2019, Polyvinyl Acetate Film-Based Quartz Crystal Microbalance for The 

Detection of Benzene, Toluene, And Xylene Vapors In Air, Chemosensors, 7, . 

 

Rianjanu, A., Nugroho, D.B., Kusumaatmaja, A., Roto, R., dan Triyana, K., 2019, A 

Study Of Quartz Crystal Microbalance Modified with Polyvinyl Acetate Nanofiber 
to Differentiate Short-Chain Alcohol Isomers, Sens Biosensing Res, 25, 100294. 

 

Rianjanu, A., Roto, R., Julian, T., Hidayat, S.N., Kusumaatmaja, A., Suyono, E.A., dan 

Triyana, K., 2018, Polyacrylonitrile Nanofiber-Based Quartz Crystal Microbalance 

for Sensitive Detection of Safrole, Sensors (Switzerland), 18, . 

 

Roto, R., Rianjanu, A., Fatyadi, I.A., Kusumaatmaja, A., dan Triyana, K., 2020, 

Enhanced Sensitivity and Selectivity of Ammonia Sensing by QCM Modified with 

Boric Acid-Doped PVAc Nanofiber, Sens Actuators A Phys, 304, . 

 
Roto, R., Rianjanu, A., Rahmawati, A., Fatyadi, I.A., Yulianto, N., Majid, N., Syamsu, 

I., Wasisto, H.S., dan Triyana, K., 2020, Quartz Crystal Microbalances 

Functionalized with Citric Acid-Doped Polyvinyl Acetate Nanofibers for Ammonia 

Sensing, ACS Appl Nano Mater, 3, 5687–5697. 

Sebaei, A.S., Gomaa, A.M., El-Zwahry, A.A., dan Emara, E.A., 2018, Determination of 

Formaldehyde by HPLC with Stable Precolumn Derivatization In Egyptian Dairy 

Products, Int J Anal Chem, 2018, . 

 

Shao, W., Yue, W., Ren, G., Cui, C., Xiong, J., Wang, L., Lu, T., Bu, W., Liu, F., dan 

He, J., 2022, Electrospun PS/PAN Nanofiber Membranes Formed from Doped 

Carbon Nanotubes with a Fluffy and Multi-scale Construction for Air-Filtration 
Materials, Fibers and Polym., 23, 1197–1205. 

 

PENGEMBANGAN SENSOR FORMALDEHIDA BERBASIS QUARTZ CRYSTAL MICROBALANCE
TERMODIFIKASI LAPISAN AKTIF
NANOFIBER POLIVINIL ASETAT (PVAc) DENGAN DOPING ANILIN 
SINTIA AINUS SOFA, 1.	Prof. Drs. Roto, M. Eng., Ph.D; Dr Ahmad Kusumaatmaja, S.Si., M.Sc.,  
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



41 

 

 

Shi, S., Qiu, W., Miao, P., Li, R., Lin, X., dan Sun, Z., 2021, Three-Component Radical 

Homo Mannich Reaction, Nat Commun, 12, 1–7. 
 

Shi, Y. dan Zhang, K., 2022, Determination of Aniline in Soil by ASE/GC-MS, 

Molecules, 27, . 

 

Shrivastava, A. dan Gupta, V., 2011, Methods for The Determination of Limit of 

Detection and Limit of Quantitation of The Analytical Methods, Chron. Young Sci., 

2, 21. 

 

Souza, A. de, Cunha, I.C.M., Chagas, J.O., Carlos, E.B.P., Santos, L.L., Figueredo, 

T.R.C. e, Machado, L.A.L., Osório, V.M., Vieira, K.M., dan Lobo, F.A., 2017, Use 
of Mass Spectrometry for the Determination of Formaldehyde in Samples 

Potentially Toxic to Humans: A Brief Review, Mass Spectrometry,. 

 

Temel, F. dan Tabakci, M., 2016, Calix[4]Arene Coated QCM Sensors for Detection of 

VOC Emissions: Methylene Chloride Sensing Studies, Talanta, 153, 221–227. 

 

Toja, F., Saviello, D., Nevin, A., Comelli, D., Lazzari, M., Valentini, G., dan Toniolo, 

L., 2013, The Degradation of Poly(Vinyl Acetate) As A Material for Design 

Objects: A Multi-Analytical Study Of The Cocoon Lamps. Part 2, Polym Degrad 

Stab, 98, 2215–2223. 

 
Torad, N.L., 2021, Gas Sensing Properties of Polypyrrole/Poly(N-Vinylpyrrolidone) 

Nanorods/Nanotubes-Coated Quartz-Crystal Microbalance Sensorle, Synth Met, 

282, . 

 

Triyana, K., Rianjanu, A., Nugroho, D.B., As’ari, A.H., Kusumaatmaja, A., Roto, R., 

Suryana, R., dan Wasisto, H.S., 2019, A Highly Sensitive Safrole Sensor Based on 

Polyvinyl Acetate (Pvac) Nanofiber-Coated QCM, Sci Rep, 9, . 

 

Triyana, K., Sembiring, A., Rianjanu, A., Hidayat, S.N., Riowirawan, R., Julian, T., 

Kusumaatmaja, A., Santoso, I., dan Roto, R., 2018, Chitosan-Based Quartz Crystal 
Microbalance for Alcohol Sensing, Electronics (Switzerland), 7, . 

 

Veerabhadraiah, A., Ramakrishna, S., Angadi, G., Venkatram, M., Kanivebagilu 

Ananthapadmanabha, V., Hebbale NarayanaRao, N.M., dan Munishamaiah, K., 

2017, Development of Polyvinyl Acetate Thin Films by Electrospinning for Sensor 

Applications, Appl. Nanosci., 7, 355–363. 

 

Wang, L., Gao, J., dan  Xu, J., 2019, QCM Formaldehyde Sensing Materials: Design and 

Sensing Mechanism, Sens Actuators B Chem, 293, 71–82. 

 

Wang, X., Cui, F., Lin, J., Ding, B., Yu, J., dan Al-Deyab, S.S., 2012, Functionalized 
Nanoporous Tio2 Fibers on Quartz Crystal Microbalance Platform for 

Formaldehyde Sensor, Sens Actuators B Chem, 171–172, 658–665. 

PENGEMBANGAN SENSOR FORMALDEHIDA BERBASIS QUARTZ CRYSTAL MICROBALANCE
TERMODIFIKASI LAPISAN AKTIF
NANOFIBER POLIVINIL ASETAT (PVAc) DENGAN DOPING ANILIN 
SINTIA AINUS SOFA, 1.	Prof. Drs. Roto, M. Eng., Ph.D; Dr Ahmad Kusumaatmaja, S.Si., M.Sc.,  
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



42 

 

 

 

Xu, J., Zhang, Y., Zeng, L., Liu, J., Kinsella, J.M., dan Sheng, R., 2016, A Simple 
Naphthalene-Based Fluorescent Probe for High Selective Detection of 

Formaldehyde in Toffees and Hela Cells Via Aza-Cope Reaction, Talanta, 160, 

645–652. 

 

Yamuna, J., Siva, T., Kumari, S.S.S., dan Sathiyanarayanan, S., 2015, A Smart 

Poly(Aniline-Formaldehyde) Microcapsule Based Self-Healing Anticorrosive 

Coating, RSC Adv, 6, 79–86. 

 

Yang, M. dan He, J., 2018, A Copper-Manganese Composite Oxide As QCM Sensing 

Layers for Detection of Formaldehyde Gas, RSC Adv, 8, 22–27. 
 

Yang, M. dan He, J., 2016, Graphene Oxide As Quartz Crystal Microbalance Sensing 

Layers for Detection Of Formaldehyde, Sens Actuators B Chem, 228, 486–490. 

 

Ying, Z., Jiang, Y., Qin, H., Zheng, L., dan Du, X., 2010, A Study on Qcm Sensor for 

Identification of Acetone Vapor, COMPEL, 29, 477–483. 

 

Zhang, H., Guo, Y., dan Meng, F., 2022, Metal Oxide Semiconductor Sensors for 

Triethylamine Detection: Sensing Performance and Improvements, Chemosensors, 

10, . 

 
Zhu, H., Peng, S., dan Jiang, W., 2013, Electrochemical Properties of PANI As Single 

Electrode of Electrochemical Capacitors in Acid Electrolytes, Sci. World J., 2013, 

. 

  

  

PENGEMBANGAN SENSOR FORMALDEHIDA BERBASIS QUARTZ CRYSTAL MICROBALANCE
TERMODIFIKASI LAPISAN AKTIF
NANOFIBER POLIVINIL ASETAT (PVAc) DENGAN DOPING ANILIN 
SINTIA AINUS SOFA, 1.	Prof. Drs. Roto, M. Eng., Ph.D; Dr Ahmad Kusumaatmaja, S.Si., M.Sc.,  
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


