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Abstract 

MIT analysts have added to a basic technique for making a promising kind of sun powered cell utilizing 

lead recouped from disposed of lead-corrosive auto batteries — a practice that could advantage both 

the earth and human wellbeing. As new without lead auto batteries come into utilization, old batteries 

would be sent to the sun oriented industry as opposed to landfills. Also, if creation of this new, high-

effectiveness, minimal effort sun based cell takes off — the same number of specialists think it will — 

producers' expanded interest for lead could be met without extra lead mining and purifying. Research 

facility tests affirm that sun oriented cells made with reused lead work pretty much and in addition 

those made with high-immaculateness, financially accessible beginning materials. Battery reusing could 

accordingly bolster generation of these novel sun oriented cells while analysts work to supplant the lead 

with a more kindhearted yet just as successful material.  
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Introduction 

Much consideration in the sun oriented group is currently centered around a developing class of 

crystalline photovoltaic materials called perovskites. The reasons are clear: The beginning fixings are 

plenteous and effortlessly prepared at low temperatures, and the manufactured sun oriented cells can 

be thin, lightweight, and adaptable — perfect for applying to windows, building veneers, and the sky is 

the limit from there. Also, they guarantee to be profoundly productive.  

Not at all like most progressive sun oriented innovations, perovskites are quickly satisfying that 

guarantee. "At the point when perovskite-based sun powered cells first turned out, they were a couple 

percent effective," says Angela Belcher, the James Mason Crafts Professor in natural designing and 

materials science and building at MIT. "At that point they were 6 percent proficient, then 15 percent, 

and after that 20 percent. It was truly enjoyable to watch the efficiencies skyrocket through the span of 

several years." Perovskite sun based cells showed in exploration labs might soon be as proficient as 

today's business silicon-based sunlight based cells, which have accomplished flow efficiencies strictly 

when numerous many years of concentrated innovative work.  

Research gatherings are currently attempting to scale up their lab models and to make them less 

vulnerable to debasement when presented to dampness. Yet, one concern endures: The most 

productive perovskite sunlight based cells all contain lead.  
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Discussion 

That worry got the consideration of Belcher and her associate Paula Hammond, the David H. Koch 

(1962) Professor in Engineering and leader of the Department of Chemical Engineering at MIT. Belcher 

and Hammond have invested decades growing ecologically well disposed union methods to create 

materials for vitality applications, for example, batteries and sunlight based cells. In spite of the fact that 

lead is dangerous, in customer gadgets it can be epitomized in different materials so it can't escape and 

debase the earth, and it can be recouped from resigned gadgets and used to make new ones. In any 

case, lead mining and refining raise genuine wellbeing and natural issues extending from the arrival of 

dangerous vapors and dust to high vitality utilization and nursery gas discharges. Hence, inquire about 

groups around the world — including Belcher and Hammond — have been effectively looking for a swap 

for the lead in perovskite sun based cells. Be that as it may, as such, nothing has demonstrated about as 

compelling.  

Perceiving the guarantee of this innovation and the trouble of supplanting the lead in it, in 2013 the MIT 

scientists proposed an option. "We thought, imagine a scenario in which we got our lead from another 

source?" Belcher reviews. One plausibility would be disposed of lead-corrosive auto batteries. Today, 

old auto batteries are reused, with the majority of the lead used to create new batteries. In any case, 

battery innovation is evolving quickly, and the future will probably bring new, more proficient 

alternatives. By then, the 250 million lead-corrosive batteries in U.S. autos today will get to be squander 

— and that could bring about natural issues.  

"On the off chance that we could recoup the lead in those batteries and use it to make perovskite sun 

powered cells, it'd be a win-win circumstance," Belcher says.  

Recouping and preparing materials  

By, recouping lead from a lead-corrosive battery and transforming it into a perovskite sun powered cell 

includes "an, extremely basic system" — so basic that she and her partners posted a video of precisely 

how to do it. (The grouping of steps is represented in the slideshow over.) The initial step — hurrying up 

of the auto battery — may appear a basic suggestion. Simply expel the battery from the auto, cut it 

open with a saw, and rub the lead off the two terminals. Yet, opening a battery is greatly unsafe because 

of the sulfuric corrosive and harmful lead inside it. (Actually, when Belcher discovered that secondary 

school understudies were reproducing the system for science reasonable tasks, she had her group erase 

that segment of the instructional video.) In the end, Po-Yen Chen PhD '15, then a compound designing 

graduate understudy and an Eni-MIT Energy Fellow and now a postdoc at Brown University, organized to 

have a battery-reusing focus close to his home in Taiwan perform the dismantling process.  

Back at MIT, clad in defensive garments and working inside a synthetic hood, the specialists 

painstakingly scratched material off the anodes and after that took after the progressions in the 

delineation to orchestrate the lead iodide powder they required. They then broke up the powder in a 

dissolvable and dropped it onto a turning plate made of a straightforward leading material, where it 

spread out to shape a slight film of perovskite. In the wake of performing a couple of all the more 
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handling steps, they coordinated the perovskite film into a useful sun based cell that effectively changed 

over daylight into power.  

Punishment for utilizing reused lead?  

The straightforward system for recuperating and preparing the lead and making a sun powered cell 

could without much of a stretch be scaled up and popularized. In any case, Belcher and Hammond 

realized that sun powered cell producers would have an inquiry: Is there any punishment for utilizing 

reused materials rather than astounding lead iodide obtained from a compound organization?  

To answer that question, the specialists chose to make some sunlight based cells utilizing reused 

materials and some utilizing monetarily accessible materials and afterward look at the execution of the 

two variants. They don't claim to be specialists at making perovskite sunlight based cells upgraded for 

greatest proficiency. Be that as it may, if the cells they made utilizing the two beginning materials 

performed just as well, then "individuals who are gifted in calibrating these sun oriented cells to get 20 

percent efficiencies would have the capacity to utilize our material and get the same efficiencies," 

Belcher contemplated.  

The analysts started by assessing the light-gathering ability of the perovskite flimsy movies produced 

using auto batteries and from high-immaculateness business lead iodide. In an assortment of tests, the 

movies showed the same nanocrystalline structure and indistinguishable light-assimilation capacity. In 

fact, the movies' capacity to retain light at various wavelengths was the same.  

They then tried sun based cells they had created from the two sorts of perovskite and found that their 

photovoltaic execution was comparative. One measure of hobby is force transformation productivity 

(PCE), which is the portion of the approaching sunlight based force that turns out as electrical force. The 

figure above shows PCE estimations in 10 of the sun oriented cells created from high-immaculateness 

lead iodide and 10 manufactured from auto batteries. Since productivity estimations in these sorts of 

gadgets can differ generally, the figure presents the most noteworthy PCE accomplished as well as the 

normal over the whole bunch of gadgets. The execution of the two sorts of sun powered cells is verging 

on indistinguishable. "So gadget quality doesn't experience the ill effects of the utilization of materials 

recuperated from spent auto batteries," Belcher says.  

Taken together, these outcomes were to a great degree promising — however they depended on sun 

oriented cells produced using a solitary disposed of auto battery. Might the result be diverse utilizing an 

alternate battery? For instance, they could recuperate more than 95 percent of the usable lead in their 

battery. Would that division be lower in a more established battery? What's more, may the quality or 

immaculateness of the recouped lead vary?  

To discover, the scientists came back to the Taiwanese reusing focus and purchased three more 

batteries. The primary had been working for six months, the second for a long time, and the third for a 

long time. They then took after the same techniques to recoup and combine the lead iodide and 

manufacture and test sun powered cells made with it. The result was the same, with one special case: In 
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the more established batteries, a portion of the lead happens as lead sulfate — a consequence of 

responses with the sulfuric corrosive electrolyte. Be that as it may, they found that their unique 

techniques were compelling in recuperating the lead from the lead sulfate and additionally from 

alternate mixes inside the batteries.  

In view of their outcomes, Belcher and Hammond inferred that reused lead could be incorporated into a 

procedure that scientists are utilizing to create perovskite-based sunlight based cells — and surely to 

make different sorts of lead-containing sun based cells, light-discharging diodes, piezoelectric gadgets, 

and that's only the tip of the iceberg.  

Conclusion 

A basic monetary examination demonstrates that the proposed battery-to-sun powered cell technique 

could have a significant effect. Expecting that the perovskite dainty film is simply a large portion of a 

micrometer thick, the specialists figure that a solitary lead-corrosive auto battery could supply enough 

lead for the creation of more than 700 square meters of perovskite sun powered cells. In the event that 

the cells accomplish 15 percent productivity (a moderate supposition today), those sun powered cells 

would together give enough power to control around 14 families in Cambridge, Massachusetts, or 

around 30 families in sunny Las Vegas, Nevada. Fueling the entire United States would take around 12.2 

million reused auto batteries, manufactured into 8,634 square kilometers of perovskite sun oriented 

boards working under conditions like those in Nevada. 

In the long haul, obviously, the best approach would be to locate a powerful, nontoxic swap for the lead. 

Belcher and Hammond keep on hunting down a suitable substitute, performing hypothetical and 

exploratory studies with different sorts of molecules. In the meantime, they have started testing the 

effect of another methodology: supplanting a segment of the lead with another material that may not 

execute also but rather is all the more naturally neighborly. As of now they've had promising results, 

accomplishing a few "really nice efficiencies," Belcher says. The mix of their two methodologies — 

utilizing reused lead and diminishing the sum required — could ease close term natural and wellbeing 

concerns while Belcher, Hammond, and others add to the most ideal science for this novel sun powered 

innovate. 

References 

Budischak, C., Sewell, D., Thomson, H., Mach, L., Veron, D. E., & Kempton, W. (2013). Cost-minimized 

combinations of wind power, solar power and electrochemical storage, powering the grid up to 99.9% of 

the time. Journal of Power Sources, 225, 60-74. 

Dell, R., & Rand, D. A. J. (2001). Understanding batteries. Royal Society of Chemistry. 

Díaz, P., & Lorenzo, E. (2001). Solar home system battery and charge regulator testing. Progress in 

Photovoltaics: Research and Applications,9(5), 363-377. 



21 
©IRA-International Journal of Technology & Engineering.  

Vol.1, Issue 02 (December 2015). www.research-advances.org 
 

Fjälling, A., Wahlberg, M., & Westerberg, H. (2006). Acoustic harassment devices reduce seal interaction 

in the Baltic salmon-trap, net fishery. ICES Journal of Marine Science: Journal du Conseil, 63(9), 1751-

1758. 

Krikke, J. (2005). Sunrise for energy harvesting products. Pervasive Computing, IEEE, 4(1), 4-5. 

Larcher, D., & Tarascon, J. M. (2014). Towards greener and more sustainable batteries for electrical 

energy storage. Nature chemistry. 

Maczulak, A. E. (2009). Renewable energy: sources and methods. Infobase Publishing. 

Schmid, G. B. (1982). Energy and its carriers. Physics Education, 17(5), 212. 

Sovacool, B. K., & Hirsh, R. F. (2009). Beyond batteries: An examination of the benefits and barriers to 

plug-in hybrid electric vehicles (PHEVs) and a vehicle-to-grid (V2G) transition. Energy Policy, 37(3), 1095-

1103. 

Teleke, S., Baran, M. E., Bhattacharya, S., & Huang, A. Q. (2010). Optimal control of battery energy 

storage for wind farm dispatching. Energy Conversion, IEEE Transactions on, 25(3), 787-794. 

Van den Bossche, P., Vergels, F., Van Mierlo, J., Matheys, J., & Van Autenboer, W. (2006). SUBAT: An 

assessment of sustainable battery technology. Journal of power sources, 162(2), 913-919. 

Xiang, Z., Jia, W., Jianzhong, Y., Zhibiao, C., Qinglin, H., & Yuanzhang, H. (2008). Prospects of new energy 

vehicles for China market. 


