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Unit7: Energy Journeys — Past, Present, Future
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» Fossil fuels release large
amounts of energy

EASY TO TRANSPORT

e Fossil fuels are convenient to
carry and distribute
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Burning Heat Energy

Fossil Fuel = Heat = Turbine = Generator => Electricity
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Disadvantage 1:
Air pollution
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Disadvantage 3:
Limited and

non-renewable resource
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INTERMITTENT AND DEPENDENT
ON NATURAL CONDITIONS

!

o/

Energy production depends on sunlight,
wind, or weather conditions.

REQUIRES LARGE SPACE

Large land
installation

L Large land area

for installation
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FOSSIL FUELS ~ RENEWABLE ENERGY

(NON-RENEWABLE) - (SUSTAINABLE)
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HEALTHY RED BLOOD CELL CARBON MONOXIDE POISONING
(OXYGEN BINDING) (OXYGEN BLOCKAGE)
Hemoglobin ©0, Hemoglobin CO blocking

Oxygen binding
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0, o
CO blocking 0,
Oxygen binding
Hemoglabin Oxygen bound Carbon Monoxide (CO) has >200x
to Hemoglobin greater affinity for Hemoglobin than 0,
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Incomplete
Combustion

Soot (tiny

- J solid carbon particles)
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® Reduces air pollution and
increases economic efficiency

Combustion gases
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Hydrocarbons (HC) I '
Catalytic Converter:
converts harmful exhaust gases
into less harmful products.
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URBAN TRAFFIC = MAJOR SOURCE
OF AIR POLLUTION
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Dioxide
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Turn off efficient Insulate
extralights  appliances homes

Burning more fuel
= More pollution

Turn off Use energy- Insulate
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Fossil fuels —> Burning — Electricity = Less fuel burned
Fossil fuel power plant
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Biodiesel

Biodiesel Sources Biodiesel production
Methanol & Biodiesel & Canbeusedin  Cleaner than
Catalyst input Glycerin output diesel engines  regular diesel
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Vegetable oils

and animal fats
Biodiesel &
Glycerin output
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Photovoltaic Solar Cell Operation
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Electric current
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Anti-Reflective Coating

n-type Semiconductor Layer@ electron Q

o flow
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s © electrons of Load/
p-type Semiconductor Layer l Electrical
Device
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Compatible with
Existing Infrastructure

Ethano\ %lodlesel

Gasoline Engine

Diesel Engine

Note: Ethanol and biodiesel can be used in
current engines with minimal modifications

Reduced Certain Pollutants

Biodiesel P
Neo Biodiesel produces

less smoke and
fewer particles
Ethanol @

Diesel vehicle

Ethanol leads to
cleaner combustion

Gasoline vehicle
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Renewable Energy Farm
(Equivalent Energy Output)
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Unit 8: Science in Everyday Things
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COMMON HOUSEHOLD ACIDS AND BASES

Household Acids Household Bases
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Common Household
Acids and Bases

Acids

CH,COOH

Bases

Vinegar
(Acetic Acid)

Lemon Juice
(Citric Acid)

Baking
Soda

(Sodium Bicarbonate)

Soap
(Sodium Stearate)

Laundry
Detergent
(Various Alkaline
Compounds)
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WARNING: DANGEROUS

CHEMICAL REACTION!

PRACTICING GOOD VENTILATION
WHILE CLEANING
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PREVENT CONTAMINATION:
KITCHEN SAFETY GUIDE

DO NOT NOT STORE
CHEMICALS NEAR FOOD

Go0ns | Fo0ps [FO0DS

HOUSEHOLD FOOD ITEMS
CHEMICALS S;’AJ&AT{‘;IE

SAFE SEPARATION
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Role of Preservatives in
Preventing Food Spoilage

Changing food environment
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Rule 2: Keep
chemicals out of
reach of children.
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Storing household chemicals

Pouring cleaners
into a soda bottle

Storing
cleaners in
in a humid
bathroom /

J\/L Storing flammable materials
near a heater or stove

Storing
flammable
materials near
a heater or
stove

02 HUS WSl 5 Sadgr (eSS 1Y Jle
(i3S Iy owleS 8 b 9 300 ) S0 Slge el Il (S Mde g Sl
ol SBylas 03lallGgd 4S D48 2 M55 8 56
Bl 5 S9lesS dlgo (5SS zb olliil . f
wling Byl )> odugd (fsw) -

Cobye plax o oS S Shalds -

Blrl b (e Soap il Jol8 slge (551gS -
g3 g8 e yd gyl Gals )18 -

s G528 5 ags s )05 -
Gz 090 GHlwops-d -

Ja8 3 CLeint 5o pgasw 0315 )18 -

S9kuoS Slga () 199 e 9 -0

A @iy 090 by Ol b 4iadS )b GokesS slge sl p3Y (26

o

JELY

555 ) Conso 13 b 8T 5550 -

0SS B pla> Mo Y2 ) (598 g -

Ky (Soeo ) By -

A3 S O dy Lilgis S35 dS oy ploxil (§)9d0 |y Sy -
OS G)Id3g3 AL H9o 3l Jud dlge 93,8 boglsee I -

9ol Sy

£3,5 SIS wling ks 55 b SolaeS 3lge Wl [z 1) Jlgws
9350 oLl Jubaogd by OF (53,8 sl (S 09 1y
B F)y ol S oo

Cigd IS oo HUS Sadp92 9 (wSialy Wi b 1Y Jlgw
A5 (w8 5B S gy ol @l b S s S 09 1ty
D9ds

TS SokasS Blge SIS Sl oigr oY g
.oSajpraj)jj cl.n)fj\)j.b ILvom] cd}’b SlauS o G‘“’Lv’



Unit 9: Materials Around Us

b dbb‘ .)‘}A
2 youds 9 b Sl : Plastics and Polymers
&b Sedly s S

fisen dlge 31 a8 2 o3l 05039) S35 5o 48 ol 31 Gyl oS 52 A g ¢S oS 393 LBl 4y S

3 S 6> 9 L die (5 Cgybs colyad 5als QB ey SaduS (T SWas,lay ilodss dis-bus
GBS eSS a l_{.ogSpJ& A1 (9o (S9lesS 9 Sund 5&5333 &S Wlodds dis-lw ($01g ) 5«&:3)3_9:5 Olalad
Hghi s QLI 9ol S Sl bz 5 Wl Yo $hy dx Wigi s 4l 1555 dlge ol erass

O aS Lud (£9uan 03l (£¢5 DL . Jidund LD 950l GLES )3 dlge Lsuobfag).?wjl BY
Cansd 9 nlio Caglie 6§ oS cO39 S S 40 319 cpl ilodds Sl yardy pU 4 S50 SS9

L Sadly Calisee S §he clids (o cpl b Ligib s 03litunl 03059y B 5 Cankao 13 8278 H9bo b ¢S T
el ol (b (9013 3,6 Sy Shiadly £95 5 1) eunel @0 e

W b @b S S i g 9 058 2 (132 b Sdly 9 yarky p e Il cdaliuny 31 G el 5
B T2y Jrake Cygu0

Tl poudy 9 Selusdly

el ol SCad (30ga ks 90 ) « yenon 0519 X! ARV P oo b b ol LSl g SHo Gl
5SS A9 (63L) Yl Sluad 1 dS 398 1S Slooke o sy plpl cdlgn (Gan 4 yo 9 €OLi» Gae b b
il odd JSES

9S00 il Sloos) gl s Juate S0uS 45 W pogige 45 (Bua abls o agigen SzsS Sla>ls ol
Do g aiS yady LOT 4y dS wids s JuSas

4 il JUasl g Conl yagige o Al 58 ) ol 03 <) 45 )3 pd) S wile by ey Olgics Jbe Sy
A3 2 S ) oy iy o) SS0uS



G5 49l 3lge 31 LBl )3 oS Wikt (£9ae S gBl9 55 ekt 0503 §5) 13 45 YAl I Gl

FROM MONOMERS TO POLYMERS:
FORMING DIFFERENT PLASTICS

H H Polymerization

ETHENE (MONOMER)
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VINYL CHLORIDE (MONOMER)
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COMPOSITE MATERIALS IN CAR MANUFACTURING
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BUSY CITY ROAD CONSTRUCTIONSITE ~ OPEN BURNING FACTORY EMISSIONS

SOURCES OF AIR POLLUTION IN A CITY
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Renewable energy
(solar/wind)

Electric vehicles produce
no greenhouse gases
while driving

CO,and
~pollutants

If the electricity comes from renewable sources,
pollution decreases significantly.
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1 CO2 FROM THE AIR.

Hgel Jbio

TS S SIS W) idls 4 ilg3 2 doda Olisys s |y 11 o

J..uSL; o_n;'>.'> dg5 (}l:ﬁf)u}l.ﬁu BE) QTj o.))s;._\.:\;? 5} |_9A 2339590 CO, jmys ‘O&Jb QL’Z.">).> b:!) Gwl;a

e 0ol (s)geT pge LIS

sl Bl lpaas JAS ol epyiege 3l (S SlIRE GlajB Ll jaal 1) S

D9 plaxil COz 5oL e HLADI 09y (555 A 95 D9 s Easly pdadadnd GSH i ) oalasiuwl 1Y diSS

sl ASS (G553 Bpan b )E Oled plasil (sre ) 5351 Gr9002 Ltl3) 1Y 4SS

A2 b |y ed S gun 31 50 39T 51 6L e wSlg3 e 30 s Jolwg 9 Il JaSg e 1F 4SS
ol ($39 75yl (oaldl Jala3 Sl AT I cdolas 9 J5)ls op,ShenSI8s Lz 53 (e Jinds i 10 4SS

e Cawsy Wilyil sl : Reducing Environmental Impacts
Cawidaos b Bl sla)ld,

Sl QLUb9) 43 9 39d s SIORE SJE iulidl el (Ll Sclad d3gSar dS @uis-gol diisdS Slo i)
@&pbbdﬁ)d)bﬁéw@'b@oﬂ cbla> a5 ol ()9 p0 iS5 (pl b dxg5 Ll L3yld 3929 Lb_)gu_\‘ S
S )3 age i y350 Lol ool LSLQ_)S(:\:J L Wlgs 2 395 030)9) é..\.a)_).) 258,12 g 3 g gSJJA



S Ul i Jasoee Jaa> 5 o $g)T

, <X OUR ECO-FRIENDLY DAILY HABITS # ,*_

REUSABLE REUSABLE TURN OFF RECYCLE RIDE A
BAGS WATER BOTTLE LIGHTS WASTE BICYCLE
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REUSABLE BAGS ~ REUSABLEWATERBOTTLE '« TURN OFF LIGHTS ~ RECYCLE WASTE RIDE A BICYCLE

USE REUSABLE ﬁ CARRY A REUSABLE (| TURN OFF LIGHTS & RECYCLE PAPER, BIKE, WALK OR USE
SHOPPING BAGS WATER BOTTLE WHEN LEAVING A ROOM PLASTIC & METAL PUBLIC TRANSPORT
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No, thank you!
I brought my

Would you like
a plastic bag?
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Fix leaking taps

Turn off the tap
while brushing
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Individual actions
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Community pressure
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Industrial changes
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Cleaner environment
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Industrial Waste Management

Safe disposal
Hazardous waste

N

Recyclable materials

I l \
- \ . — _
Industrial Factory W / Waste treatment plant Safe disposal

Non-hazardous waste

Monitoring
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We are
implementing
filters!

We need
cleaner air!

(3390 )8 lddigas

WS 2 st Y guamme g5 §r9id |y galine camsians b 5Bl (SLYE Wy b poye -
L3 Glsl ]y paye Casdlas ¢ $39)T (B b goliso -

QS 2 omel ) (28L3L mlus 5L 3)9e ddgl dlge e dL3L b o1 -

Lgds uad SS9 Do (B sl 6151 50 g2 adpo b 09,5 93 2 -

(V) sigeT Jbie

Tl Gl Az (i Cula (33L3L Y guama g G pye 1 idl§us

Db ol Baae g Al Jal Cael opl 9 WS U g3 Sbw (J8LIL O guame Wigd 2 (G945 maluo iFwl



el g WIS

A a1y 9T 31 60L) Hlude didlgi s 295 039y Slaylidy b olydl 1) 4SS

S 05 ieo) Wilowuy grasmae e 9 Sb 559l 3 b 9 Wyls Canylauzs y3 1) B s mlus 1Y 4SS
sl (§)90 (Gui e S S Sl lue 9 3131 ()8 1Y 4SS

el $39IT 10 sl oy (35850 51 (2 p90s (2ET alsdl 0¥ @S

Higd 0 3390 s 9 p3pe CSHlie 09 (unilarse Sladaliy 10 4SS



Unit 11: Applied Science and Society
danl 9 (53,8 sl

(5IIUAS canine 53 e cpl GBS (o) (o feasdis LS ele Bla e (560E 3 (2 D9 colivays (il 5o
0Pl (SolasS S gu 3l ge Hlusli Jio (6363l Ebuo 938G 4S (g0l il . £lai| Su5) 9 1ie u g
Slge (2819 SIS L B sl 03LeT (gaS| el dizgaT ) (S9laasS mgo S JiSIg Hobocmad 9 clilone 9 wil3ld
A58 €8y9U8 iy ol SO g I (2 Cariuo 33 LS 135 95419y OT 03508 (Slaosliiwl 3 S3lueS
309Ue 1) @15 )8 5 e AT L j9) 5o 45 3laje 51 Syl ol 0 S35 CdS (l3d) 9 3 pae Y grama
! 55 Gl ks oo S9basS SLBALTS eaitus daneld (K5 9 S9leasS 595 Suiudly b a3 S g

i S5 Sl 0311 el B Y guama cpl [y2n 9 «Sdigid s ddgd Caaino 1 S9kesS Y guaxa IS 4S Egusg0
Gl daol> o M‘nl.c Sl 089 ) (gwlesl pUB So «¥Lloge

Industrial chemical
processes

Chemical fertilizer
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Pharmacy Medicine Shelf: Chemical Products in Healthcare
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Polymers are used to make many housohold items
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BIOACCUMULATION IN THE FOOD CHAIN
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Eats

Eats predators/ =
Eats contaminated 6 8 6
insects ‘ food 000
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Eats / > Eats
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Insects Small Birds Predator Human
(low toxin level) (more toxin) (higher toxin) (highest toxin)

O 0 Q Toxin accumulation
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How Chemistry Supports Medicine and Human Health

CHEMISTRY - studying MEDICINE - using HUMAN HEALTH -
atoms, molecules, chemistry to create drugs  preventing and treating
and reactions. and treatments. disease.
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Medicines = Precise
Chemical Compounds

Stopping
Microbe Growth

Pain Relief
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Regulating Destroying
Organ Function Cancer Cells
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How to taking a medicine
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Research Chemical Testing Pharmacy
Synthesis
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Four Major types of Medicines
o @ 4

Painkillers Antibiotics Antiviral Chemotherapy
(e.g., Aspirin) (e.g., Penicillin) Medicines Drugs
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Painkillers Antibiotics Antiviral Chemotherapy
(e.g., Aspirin) (e.g., Penicillin) Medicines Drugs
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DRUG DESIGN PROCESS: Synthesis & Testing
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. Activation . Protection
Vaccination — Reﬁgtl%?t?on - of Immune = Pﬁgcti':gt?gn Mgg\';)sry - on Future
9 System Infection

BE

Vaccine injected Immune cells Immune cells Antibodies =~ Memory cells  Fast response,
recognize vaccine  activated and produced formed you are protected
multiply
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Main components of most vaccines

1. Antigen 2. Preservatives 3. Adjuvants
& Stabilizers

Help keep the
vaccine effective
during storage

| o
Vacciné a R')
==

2. Preservatives

1. Antigen & Stabilizers 3. Adjuvants
Antigen = weakened or Help keep the vaccine safe Adjuvants = boost the
inactivated germ (or its parts) and effective during storage body’s immune response
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After vaccination — the body is protected.

Vaccine-trained immune cells

Protective

Y-shaped Invading Viruses
Antibodies and Bacteria
(Germs)

B cells

Person with Invading Viruses Arrows indicate
small bandage and Bacteria (Germs) T cells immune action
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Clean Water Sanitation Healthy Communities

Clean Water Sanitation Healthy Communities
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Diseases Spread by Contaminated Water

Diarrheal .
diseases Typhoid

o

Malaria, Dengue -
(through mosqugito Hepatitis A & E

breeding in dirty water)

How contaminated water

spreads disease

.‘ - () .
T — How contamirated water Diseases spread
@ntaryiirpted water ) spreads disease m

by unsafe water
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Chlorination & Filtration

Raw Water Filtration Chlorination Safe Drinking Water
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Floodwater mixes with sewage Cholera bacteria
enter drinking water

severe  /
dehydration

Vibrio cholerae

weakness ¢ serious
illness
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