
Resources for Task 1 of the 
First Semester Final Exam

This is not a Biology Class: Dissection of Plants and Animals is not allowed.

This task involves the dissection of a complex everyday object, which is made up of multiple parts which are made
up of widely different materials of different formulas comprising various elements in the different groups of the
periodic table.

Simple Objects such as Pencils, Pens, Markers, Glasses (Spectacles, Sunglasses, etc.) are not allowed; do not cut
open a battery; dissect a complex enough object, which is old and not in use)

Do not cut open Batteries, Capacitors, Resistors, Diodes, and Solar Panels, and All Sharps

Do not Dissect Printed Circuit Boards any further.

This Project needs to be done with your parent/legal guardian, under their supervision, with necessary protective
gear. Follow all safety rules.



Formulas of common materials
Leather (Approximate Generalized Formula): NHnCnCO2Cr

Wood (Approximate Generalized Formula):  C9 H13 O6

Brominated Flame Retardants: C12H5Br5O

Cotton C6H7O2(OH)3

Epoxy Resin: C21H25ClO5

Paper: (C6H1005)n

Phenolic Resin C8H6O2

Polyester C27H38O14

Polyethylene (C10H8O4)n

Polypropylene (C3H6)n

Plastic or Polyvinyl chloride (C2H3Cl)n

Polyethylene Terephthalate (C10H8O4)n

Nylon (C12H22N2O2)n

Rubber (SC5H8)n
Cement Ca2AlFeO5

Brass Cu3Zn2

Bronze CuSn

Manganese dioxide MnO2

Charcoal C

Graphene C

Graphite C

ITO  Indium Tin Oxide In2O5Sn

Lead Pb
Silver Ag
Gold Au
Bismuth Bi
Platinum Pt
Palladium: Pd
Polyurethane C27H36N2O10

Tin Sn
Wool (C20H48O4N)n

Velvette (C5H10O5 N3)n

Foam (C8H8)n
Stainless Steele: Iron: 76%; Molybdenum: 0.8% ; Nickel: 6%; Chromium: 16%; Carbon: 1.2%
Glass: Ca2Na2O9Si3
Printed Circuit Board (PCB)
Practically all electronic devices contain printed circuit boards (PCBs), which are composed of three types of materials:
(1) a non-conducting substrate or laminate;
(2) printed conducting tracks;
(3) components mounted on the substrate. 
The substrate is typically composed of glass fiber reinforced with epoxy resin or paper reinforced with phenolic resin, both with 
brominated flame retardants. Three main types of materials can be retrieved from PCBs: - recyclable metals, such as copper, 
aluminum, tin, lead, zinc, and bismuth and precious metals (gold, silver, palladium, and platinum). Boards that have been 
produced recently may not have lead in their composition; 

Batteries have FOUR components: Anode; Cathode, Electrolyte; Separator
In most batteries nonwoven polypropylene 
Anode, Cathode, and electrolyte will differ depending on what type of battery it is –
Please refer to next page.



Amount of Precious Metals in Printed Circuit Boards
The amount of precious metals that are found in electronic devices can be substantial. 
The EPA estimates for every 1 millions cell phones recycled you can get these amounts 
of precious metals:
•35,274 pounds of copper
•772 pounds of silver
•75 pounds of gold
•33 pounds of palladium

What Valuable Materials Are In Your Electronic Waste? 
There are some valuable precious metals in your electronic devices. Used electronic devices can be 
reused, recycled, resold, and salvaged. By recycling your e-waste the precious metals it allows for these 
precious metals to be reused therefore reducing the need to mine and process new materials. Which 
ultimately has a negative affects the environment. Some of the metals that can be found in electronic 
devices include:s, cell 

Gold: Gold is used in printed circuit boards, cell phones, computer chips (CPU), 

connectors and fingers.

Silver: Silver is used in printed circuit boards, cell phones, computer chips, keyboard 

membranes and some capacitors.

Platinum: Platinum is used in hard drives and circuit boards components.

Palladium: Palladium is used in cell phones, hard drives, circuit board components and 

capacitors.

Copper: Copper is used in CPU heat sinks, wiring cables, cell phones, printed circuit 

boards and computer chips.

Nickel: Nickel is used in to circuit board components.

Tantalum: Tantalum is used in circuit board components and some capacitors.

Cobalt: Cobalt is included hard drives.

Aluminum: Aluminum is used in printed circuit boards, computer chips, hard drive, CPU 

heat sinks.

Tin: Tin is used in printed circuit boards and computer chips.

Zinc: Zinc is used in printed circuit boards.

Neodymium: Neodymium is used in hard drives.
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Consolidated List of Elements in printed Circuit 
Boards (PCBs)

https://info.mayeralloys.com/blog/what-metals-are-in-your-electronics?__hstc=55018996.1ad02f844c7bb602cab8907ecb5a28b6.1533138575734.1545158766509.1545359920576.41&__hssc=55018996.6.1545423608441&__hsfp=3663627660


It consists of interleaved silver or palladium, or 

nickel-plated silver electrodes covered with tin and  

interwoven within a rectangular block of ceramic 

dielectric. 

The ceramic dielectric is made up of the

titanium oxide/calcium zirconate – TiO2/CaZrO3

Or

Barium titanate – BaTiO3

What is a Capacitor in the Printed Circuit Boars made up of?
Do not cut open any capacitor

Anode-
material

Dielectric Electrolyte

Aluminum
Aluminium oxide 
Al2O3

Lithium 
fluorophosphide, 
LiPF6

Tantalum
Tantalum 
pentoxide Ta2O5

Lithium 
fluorophosphide, 
LiPF6

Niobium or
Niobium oxide

Niobium 
pentoxide Nb2O5

Lithium 
fluorophosphide, 
LiPF6

Electrolytic Capacitors
Non-Electrolytic Capacitors



Resistors are made up of Metals, Nonmetals, and Ceramic parts

Metal Parts

Nichrome alloy 80% nickel and 20% chromium

Manganin Alloy, which contains - 84% copper, 12% manganese, and 4% nickel
Nonmetal Parts

Carbon

Boron

Ceramic Part

The ceramic part is made up of yttrium barium copper oxide of formula, YBa2Cu3O7

What is a Resistor in the Printed Circuit Boars made up of?
Do not cut open any capacitor



Cathode (positive)
Anode 
(negative)

Electrolyte

Lead dioxid, PbO2

(chocolate brown)
Gray lead, Pb Sulfuric acid

Cathode 
(positive)

Anode (negative) Electrolyte

Nickel
oxyhydroxide, 
Ni(O)OH

Misch Metal, whose 
composition is given 
below 

Potassium 
hydroxide. 
KOH

Cathode (positive)
on aluminum foil

Anode (negative)
on copper foil

Electrolyte

Metal oxides derived from 
cobalt, nickel, manganese, 
iron, aluminum
LiMn2O4Co2O3FeOAl2O3

Lithium intercalated 
graphite (Li, C)

Lithium perchlorate (LiClO4) 
in Lithium fluorophosphide
LiPF6

Cathode 
(positive)

Anode 
(negative)

Electrolyte

Manganese 
dioxide, 
MnO2

Zinc, Zn Aqueous alkaline

Composition of primary alkaline battery.

Composition of Li-ion battery

Cathode 
(positive)

Anode 
(negative)

Electrolyte

Nickel
oxyhydroxide. 
Ni(O)OH

Cadmium, Cd Potassium 
hydroxide, KOH

Composition of Nickel-Metal Hydride battery.

Composition of Nickel-Cadmium  battery.

Composition of a Lead-Acid Battery.

Coin or Button Cells or Batteries
Wrist watches, LED flash lights, pocket calculators, 
Glucometers, electric candles, heart rate monitors, digital thermometers, hearing aids, 
etc. have coin or button type batteries. These come in a wide variety.
These cells have a code engraved on the outer case of the battery.  You can use this 
code to search on the Internet for the correct chemical Composition of the battery.
Some general information on Coin or Button cells is given on the next page.



Letter
code

Common
name

Positive
electrode

Electrolyt
e

Negative
electrode

Nominal
voltage 
(V)

End-point
voltage (V)

L Alkaline Manganese dioxide Alkali Zinc 1.5 1.0

S Silver Silver oxide Alkali Zinc 1.55 1.2

P Zinc-air Oxygen Alkali Zinc 1.4 1.2

C Lithium Manganese dioxide Organic Lithium 3 2.0

B Carbon monofluoride Organic Lithium 3 2.0

G Copper oxide Organic Lithium 1.5 1.2

Z
Nickel 
oxyhydroxid
e

Manganese dioxide, 
nickel oxyhydroxide

Alkali Zinc 1.5 ?

M, N 
(withdrawn
)

Mercury Mercuric oxide Alkali Zinc 1.35/1.40 1.1

Notation for Sizes on the Package:

•CR2032: lithium, 20 mm diameter, 3.2 mm height

•CR2025: lithium, 20 mm diameter, 2.5 mm height

•SR516: silver, 5.8 mm diameter, 1.6 mm height

•LR1154/SR1154: alkaline/silver, 11.6 mm diameter, 5.4 mm height. 

The two-digit codes LR44/SR44 are often used for this size

Notation for Electrolytes:

After the package code, the following additional letters may optionally 

appear in the type designation to indicate the electrolyte used:

•P: potassium hydroxide electrolyte

•S: sodium hydroxide electrolyte

•No letter: organic electrolyte

Source: Wikipedia; https://en.wikipedia.org/wiki/Button_cell

https://en.wikipedia.org/wiki/Alkaline_battery
https://en.wikipedia.org/wiki/Manganese_dioxide
https://en.wikipedia.org/wiki/Alkali_metal_hydroxide
https://en.wikipedia.org/wiki/Silver-oxide_battery
https://en.wikipedia.org/wiki/Silver_oxide
https://en.wikipedia.org/wiki/Zinc-air_battery
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Lithium_battery
https://en.wikipedia.org/wiki/Manganese_dioxide
https://en.wikipedia.org/wiki/Carbon_monofluoride
https://en.wikipedia.org/wiki/Copper(II)_oxide
https://en.wikipedia.org/wiki/Nickel_oxyhydroxide_battery
https://en.wikipedia.org/wiki/Mercury_battery
https://en.wikipedia.org/wiki/Mercuric_oxide
https://en.wikipedia.org/wiki/Potassium_hydroxide
https://en.wikipedia.org/wiki/Sodium_hydroxide
https://en.wikipedia.org/wiki/Button_cell


What are Solar Cells Made of?



TEMPLATE FOR THE 
TWO TABLES YOU NEED TO PREPARE



Table 1: Dissected Components of  ------------------------------------------------------

Component What is it made of? (Chemical 
Name) 

What is the Formula for the 
Chemical Name?



Table 2: Consolidated Elements of Origin and their Properties

Element Atomic 
Number

Mass 
Number

Average 
Atomic Mass

Nature Group 
Name

Note: For the dissection of the object you have chosen, the same element can occur in the formulas for different 
components; if it occurs so, then, it enough for you to take the element only one time for Table 2.  


