
References

Ahirwar, R., & Tripathi, A. K. (2021). E-waste management: A review of recycling process, environmental

and occupational health hazards, and potential solutions. Environmental Nanotechnology,

Monitoring & Management, 15, 100409. https://doi.org/10.1016/j.enmm.2020.100409

The basics of PCB design: Components & construction. (2018, August 26). PCB Train Blog.

https://www.pcbtrain.co.uk/blog/the-basics-of-printed-circuit-boards-design-components-and-c

onstruction

Buy Tetrafluoroboric acid solution, 4x500 Gram. (n.d.). ChemDirect. Retrieved February 9, 2024, from

https://www.chemdirect.com/p/ChemD-95-139335-4X500G-4x500-Gram-16872-11-0/tetrafluor

oboric-acid-solution-4x500-gram-11155

Dahlgren, L. (2010). Treatment of Spent Pickling Acid from Stainless Steel Production: A review of

regeneration technologies with focus on the neutralisation process for implementation in

Chinese industry.

Earth911. (2018, May 24). 20 Staggering E-Waste Facts. Earth911.com.

https://earth911.com/eco-tech/20-e-waste-facts/

Ferric Nitrate Nonahydrate 7782-61-8 Fe(no3)3 9h2o - Buy Ferric Nitrate Nonahydrate 7782-61-8,Ferric

Nitrate Nonahydrate,7782-61-8 Product on Alibaba.com. (n.d.). Www.alibaba.com. Retrieved

February 9, 2024, from

https://www.alibaba.com/product-detail/Ferric-Nitrate-Nonahydrate-7782-61-8_160088139361

2.html?s=p

Forti, V., Balde, C. P., Kuehr, R., & Bel, G. (2020). The global e-waste monitor 2020: Quantities, flows and

the circular economy potential. In collections.unu.edu. United Nations University/United Nations

Institute for Training and Research, International Telecommunication Union, and International

Solid Waste Association. https://collections.unu.edu/view/UNU:7737

https://doi.org/10.1016/j.enmm.2020.100409
https://www.pcbtrain.co.uk/blog/the-basics-of-printed-circuit-boards-design-components-and-construction
https://www.pcbtrain.co.uk/blog/the-basics-of-printed-circuit-boards-design-components-and-construction
https://www.pcbtrain.co.uk/blog/the-basics-of-printed-circuit-boards-design-components-and-construction
https://earth911.com/eco-tech/20-e-waste-facts/
https://earth911.com/eco-tech/20-e-waste-facts/
https://www.alibaba.com/product-detail/Ferric-Nitrate-Nonahydrate-7782-61-8_1600881393612.html?s=p
https://www.alibaba.com/product-detail/Ferric-Nitrate-Nonahydrate-7782-61-8_1600881393612.html?s=p
https://collections.unu.edu/view/UNU:7737


Golev, A., Corder, G. D., & Rhamdhani, M. A. (2019). Estimating flows and metal recovery values of waste

printed circuit boards in Australian e-waste. Minerals Engineering, 137, 171–176.

https://doi.org/10.1016/j.mineng.2019.04.017

The Goodman Store. (n.d.). Goodman Amana PCBBF132S OEM Circuit Board 2-Stage Furnace by

Goodman. Amazon.com. Retrieved November 27, 2023, from

https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=a

sc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g

&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint

=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6

cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpo

s=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvloc

phy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4

jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE

Hauff, P. L., & Airey, J. (1980). The handling, hazards, and maintenance of heavy liquids in the geologic

laboratory. NASA STI/Recon Technical Report N, 82, 12273.

https://pubs.usgs.gov/circ/1980/0827/report.pdf

High-Quality Chemical and Reagents for Sale | Camachem. (n.d.). Camachem.com. Retrieved February 9,

2024, from

https://camachem.com/en/blog/post/frequently-asked-question-about-ferric-chloride#:~:text=H

ow%20much%20does%20Ferric%20Chloride

[Hot Item] Hot-Selling High-Quality CAS 95-14-7 Corrosion Inhibitor 99.5% Benzotriazole 1H-Benzotriazole

BTA. (n.d.). Made-in-China.com.

https://twellsansino.en.made-in-china.com/product/aFBfZHRTYUrD/China-Hot-Selling-High-Qual

ity-CAS-95-14-7-Corrosion-Inhibitor-99-5-Benzotriazole-1h-Benzotriazole-BTA.html

https://doi.org/10.1016/j.mineng.2019.04.017
https://doi.org/10.1016/j.mineng.2019.04.017
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://www.amazon.com/Goodman-PCBBF132S-Circuit-2-Stage-Furnace/dp/B018A358JQ/ref=asc_df_B018A358JQ/?tag=hyprod-20&linkCode=df0&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&psc=1&mcid=f1887cbe5ec1349aa58acc8c6cc56316&tag=&ref=&adgrpid=73789135090&hvpone=&hvptwo=&hvadid=385286525459&hvpos=&hvnetw=g&hvrand=5941658521160048773&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9001843&hvtargid=pla-838214517002&gclid=CjwKCAiAmZGrBhAnEiwAo9qHicYPxuy9yZIFs4jtindse66T5Of_8za7HO86QewTvylTYKnz30S8-RoCgd4QAvD_BwE
https://pubs.usgs.gov/circ/1980/0827/report.pdf
https://pubs.usgs.gov/circ/1980/0827/report.pdf
https://camachem.com/en/blog/post/frequently-asked-question-about-ferric-chloride#:~:text=How%20much%20does%20Ferric%20Chloride
https://camachem.com/en/blog/post/frequently-asked-question-about-ferric-chloride#:~:text=How%20much%20does%20Ferric%20Chloride


Kang, K. D., Ilankoon, I. M. S. K., Dushyantha, N., & Chong, M. N. (2021). Assessment of pre-treatment

techniques for coarse printed circuit boards (PCBs) recycling. Minerals, 11(10), 1134.

https://doi.org/10.3390/min11101134

Mike. (2020, July 27). Nitric Acid price index. Businessanalytiq.

https://businessanalytiq.com/procurementanalytics/index/nitric-acid-price-index 

Mike. (2020a, October 14). Hydrogen peroxide price index. Businessanalytiq.

https://businessanalytiq.com/procurementanalytics/index/hydrogen-peroxide-price-index/

Mudd, G. M. (2007). The sustainability of mining in Australia: key production trends and their

environmental implications. Department of Civil Engineering, Monash University and Mineral

Policy Institute, Melbourne. https://users.monash.edu.au/~gmudd/sustymining.html

Nekouei, R. K., Pahlevani, F., Rajarao, R., Golmohammadzadeh, R., & Sahajwalla, V. (2018). Two-step

pre-processing enrichment of waste printed circuit boards: Mechanical milling and physical

separation. Journal of Cleaner Production, 184, 1113–1124.

https://doi.org/10.1016/j.jclepro.2018.02.250

Ping, Z., Liu, X., Tao, Q., Ma, Y., Wang, Y., Li, Z., ... & Qian, G. (2019). Mechanism of dissolving tin solders

from waste printed circuit board assemblies by cyclic fluoboric acid composite system.

Environmental Engineering Science, 36(8), 903-911.

Sodium Chloride Price Per Kg - Search - IndexBox. (n.d.). Www.indexbox.io.

https://www.indexbox.io/search/sodium-chloride-price-per-kg/#:~:text=However%2C%20in%20

general%2C%20the%20average

Sulfamic acid Price and Market Analysis - ECHEMI. (n.d.). ECHEMI.

https://www.echemi.com/productsInformation/pd20150901198-sulfamic-acid.html

https://doi.org/10.3390/min11101134
https://businessanalytiq.com/procurementanalytics/index/hydrogen-peroxide-price-index/
https://users.monash.edu.au/~gmudd/sustymining.html
https://doi.org/10.1016/j.jclepro.2018.02.250
https://doi.org/10.1016/j.jclepro.2018.02.250
https://www.indexbox.io/search/sodium-chloride-price-per-kg/#:~:text=However%2C%20in%20general%2C%20the%20average
https://www.indexbox.io/search/sodium-chloride-price-per-kg/#:~:text=However%2C%20in%20general%2C%20the%20average
https://www.echemi.com/productsInformation/pd20150901198-sulfamic-acid.html


Tamhankar, A., & Patel, R. (2012, September). Investigating PCB processing using Q-switched DPSS

nanosecond green laser. In International Congress on Applications of Lasers & Electro-Optics (pp.

1067-1073). AIP Publishing. https://doi.org/10.2351/1.5062386

Tang, C., Deng, X., Chen, Y., Li, Y., Deng, C., Zhu, Q., Liu, J., & Yang, S. (2021). Electrochemical dissolution

and recovery of tin from printed circuit board in methane–sulfonic acid solution.

Hydrometallurgy, 205, 105726. https://doi.org/10.1016/j.hydromet.2021.105726

Watari, T., Nansai, K., & Nakajima, K. (2021). Major metals demand, supply, and environmental impacts

to 2100: A critical review. Resources, Conservation and Recycling, 164, 105107.

https://doi.org/10.1016/j.resconrec.2020.105107

Ysadmin. (2015, February 9). Single and double-sided board with PCB Designer - Page 2 of 2. YouSpice.

https://youspice.com/235/2/

Zhang, X., Guan, J., Guo, Y., Yan, X., Yuan, H., Xu, J., ... & Guo, Z. (2015). Selective desoldering separation

of tin–lead alloy for dismantling of electronic components from printed circuit boards. ACS

Sustainable Chemistry & Engineering, 3(8), 1696-1700.

Zhu, Y., Li, B., Wei, Y., Zhou, S., & Wang, H. (2023). Recycling potential of waste printed circuit boards

using pyrolysis: Status quo and perspectives. Process Safety and Environmental Protection, 173,

437–451. https://doi.org/10.1016/j.psep.2023.03.018

https://doi.org/10.2351/1.5062386
https://doi.org/10.1016/j.hydromet.2021.105726
https://doi.org/10.1016/j.resconrec.2020.105107
https://doi.org/10.1016/j.resconrec.2020.105107
https://youspice.com/235/2/
https://youspice.com/235/2/
https://doi.org/10.1016/j.psep.2023.03.018

