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The Rules Sheet

e Basic chemistry (bonds, mixtures vs. solutions,
physical vs. chemical changes)

e | ab skills (chromatography, pH testing, dilutions)

e Environmental spread of toxins

e Specific toxic organisms and household
chemicals

e Written Test: 60%

e | ab Component: 40%

e Safety
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1. DESCRIPTION: This event is about chcmlca] pmpcrun and effects of specified toxic and therapeutic
chemical with a focus on toxins or poisons.
ATEAM OF UPTO: 2 EYE PROTECTION: C

CALCULATOR: Class 11 APPROXIMATE TIME: 50 minutes
2. EVENT PARAMETERS:
. Each participant must bri
may bring a calculator (Class
Each participant may bring one unique 8.5” x 117 sheet of paper, which may be in a sheet protector
sealed by tape or laminated, with information on both s in any form and from any source.
Teams should bring any or all of the items listed on the Division B Chemistry Events Lab Equipment List,
posted on soinc.org. Teams not bringing these items will be at a disadvantage, as they are not provided.
. Participants must wear goggles, an apron or a lab coat and have skin covered from the neck down to the
wrists and toes. Gloves are optional, but if the host requires a specific type, they will notify teams. Pants
should be loose fitting; if the host has more specific guidelines, they will notify teams in advance of the
tournament. Shoulder-length or longer hair must be tied back. Participants removing safety clothing/
goggles or unsafely handling materials, or equipment will be penalized or disqualified.
Supervisors will provide any required reagents, additional glassware, and/or references that are needed
for the tasks (e.g., Periodic Table, etc.)
3. THE COMPETITION: The ition will be in two parts.

a. Part 1--Exam: This part should be a multiple-choice and short answer test covering the following subject
areas: Students should understand ionic and covalent bonds, and the differences between mixtures,
solutions and compounds. Students may be asked how to separate components of a mixture. Students
should distinguish between physical and chemical changes. Students may be asked to balance a simple
chemical equation. Students may be asked to identify various poisonous plants and animals, and their
toxic effects. Students may be given a map and be asked to analyze the potential patterns of spread of
toxic spills in the environment via water, wind or gravity. Students should understand the effects and
chemistry of common household toxins. Students should understand the effect of dilution on toxicity.
The test may include information on the following specific toxins:

i, Household chemicals: ammonia, hydrogen peroxide, rubbing alcohol, bleach, Epsom salts, vinegar,
nutritional supplements containing calcium and iron.
Toxic living organisms: poison ivy (Toxicodendron radicans), jequirity bean (Abrus precat
deadly nightshade (Atropa belladonna), foxglove (Digitalis purpurea), castor bean (Ri
communis), blue ringed octopus (Hapalochlaena sp). black widow spider (Latrodectus mactan:
cone snail (Conus sp), and timber rattlesnake (Crotalus horridus)
iii. Environmental toxins: arsenic, lead, and mercury.
Part 2--Lab: Students should be asked to perform at least one lab task themselves. Other lab exercises may
be performed as a demonstration, at the discretion of the event supervlsor Lab activities should be drawn
from: chromatography, mixtures of reagents, separation of a mixture, serial dilutions, determination of
pH. and conductivity testing. Reagents may be mixed by students or the event supcmsor withs bsgqu:.nl
observation of changes in or color, ion of a gas or a f
a chemical reaction or other parameters. Students may be asked if a particular ch.mge isa physlcnl or
chemical change.
Iy rt 1: Test questions are worth 60% of the competition Part 2: Lab questions are worth 40%
of the score. Selected questions or quality of free response answers will be used to break ties.
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safety equipment (e.g., goggles, lab coat, apron), a writing implement, and
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Recom
purcha

nded Resources: The Science Olympiad Store (store.soinc.org) carries a variety of resources to
ther resources are on the Event Pages at soinc.org.




Annotate Your Sheet!

b. In addition, each team may bring writing utensils, two of any type dedicated to p
and five 8.5” x 117 sheets of paper that may contain information on both sides in any form and from any
source. Other items not listed are prohibited. The event supervisors will check each team’s kit, confiscate
non-allowed items, and have the right to penalize a team up to 10% if additional items are in the kit.

c. Participants must bring and wear goggles, an apron or a lab coat, and have skin covered from the
neck down to the wrist and toes. Gloves are optional; but if a host requires a specific type they

must notify teams. Participants who unsafely
remove their safety clothing/goggles or are observed handling any mate

rial or equipment in an unsafe will be penalized or di lified

d. Event supervisors will provide each team with all required r and test soluti any needed

probes or other instrumentation, chromatography materials, and the answer sheet. The event
supervisor may provide any other items or instructions deemed necessary.

THE COMPETITION:

PART I: Written Exam
; the difference between how to separate
componentsofamixture;di' ishing between physical and chemical ch balancing a
simple chemical i identifying various poisonous plants and animals, and their toxic
effects; using a map analyze the potential h in the environment via
water, wind, or gravity; the effects and chemistry of h hold toxins; the effect of

dilution on toxicity. The test is limited to information on the following specific toxins:

ii. Toxic living organisms: P

iii. Environmental toxins: iron, arsenic, and lead.

PART II: Lab

b. Partlclpanh will perform at least one lab activity by themselves. Other lab activities may be performed as a

at the di ion of the event supervisor. Lab activities may include: clmlnhp‘miy;

mixtures nfnnguls‘ separation of a serial dilutions; ition of pH; ivity testing;
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other parameters; and identification of a particular change as either a physical or chemical change.
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Potions (Chemistry)

e Need an extensive understanding of basic chemistry (HS level intro chem)
lonic and covalent bonds
Mixtures, solutions, and compounds
Separation techniques
Physical vs. chemical changes
o Basic equation balancing
e Requires lots of practice
o Great to be fast
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Potions (Chem Lab)

e |ab Safety is the most important part
o Seen multiple teams DQ'd across all levels of competition.
e (Common Lab Topics
o  Chromatography
Working with reagent mixtures
Mixture separation
pH determination
Observation of chemical reactions:
e Temperature changes

Color changes

Gas production
Precipitate formation
Reaction rate analysis

(@)
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Poisons (Toxins)

Extensive knowledge required here
Household Chemicals

O O O O O O

(@]

Ammonia

Hydrogen peroxide
Rubbing alcohol

Bleach

Epsom salts

Vinegar

Calcium/iron supplements

Toxic Organisms
Environmental Toxins (and Cleanup)

®)
®)
®)

Arsenic
| ead
Mercury




COMMON
QUESTIONS

All of the following questions have been pulled from past Y]l exams (which can

be found on our website) or the Text Exchange on SciOly Wiki




Question 1: Equation balancing

23. What are 4 types of chemical reactions? How do you identify each?

Decomposition,Synthesis
24. Balance the following equatlons
(a) Fe+ Cl,——— FeCl;: ﬁ‘ > 2FeCl.

(b) Fe+ O, ——— Fe,0, : IFe¥302512F6203

(c) FeBr; + H, SO, ——— Fe, (SO, ) ; + HBr: 2FeBr3 + 3H2 SO4 — Fe2 (S04 ) 3




Question 1: Equation balancing

6. The concentration of common household hydrogen peroxide is usually 3 percent.
(2 pts)

a. You are given a 250 mL solution of 75 percent hydrogen peroxide. How much
water do you need to add to dilute the solution to normal household levels?
(2 pts)

CiVi=CVa  (.75)(250) = (.03)V, V,=6250 mL



Question 2: Changes

Physical and Chemical Changes
15. What is the difference between a physical change and a chemical change?

that something can change physically.

Precigitéte, change in oIo, formation of a gas, Change in temperature, change in
chemical identity, new compound/chemical is formed.

For the next several questions, identify if each is a chemical or physical change and explain how
you know.

18. Baking a cake-chemical because it is irreversible and changes the chemical identity
of the ingredients.

19. SUBliMatiAG" Physical because it is a change in state of matter.

20. Dissolving salt into water- Physical because it is reversible by evaporation (explained
earlier)

21. Nailfsting=chemicaliichange in color



Question 3: Poisons

OSSN Foison Ivy Toxicodendron Radicans

What is the toxin associated with the above picture? Urushiol

How does the foxin hiarm people? Causes redness, swelling, Papules and Vesicles.
What are some freatments? Ointment and Antibiotic can help reduce swelling and

itching.
[SieVeryone affected By thistoxin? About 15-20% if the human population does not

experience a reaction to urushiol.

8. The toxin of Amanita phalloides is thermostable. Why is this significant? (2 pts)

Cooking does not reduce the effect of its toxin

9. What is the difference between a poison and venom? (2 pts)

Venom has to be injected while poison can be delivered through touch or
ingestion

10. What's an easy way to lessen the effects of a toxic agent? (2 pts)

Dilution

11. the common name with their scientific names (5 pts)

a.

P aono

Cane toad - Il 1.
Mayapple - Il 1.
Poison Oak - V L.
Brown Recluse Spider - IV \"A
Fattail Scorpion - | V.

Androctonis australis
Podophyllum peltatum
Rhinella marina

Locosceles recluse
Toxicodendron diversilobum



Question 4: Labs

Lab Questions:
1. Label each solution as either strong acid, acid, neutral, base, or strong base (20 pts)
a. pH4 SA
b. pH46 A
c. pH10 Base
d. pH7 Neutral

2. How does pH paper work? (10 pts)

The paper is coated with different pH indicators that change color depending on the pH
of the solution for which it is used.

3. How does paper chromatography work? (10 pts)

A mobile phase moves up the stationary phase and the compounds are separated based
on the affinity it has to the mobile phase vs the stationary phase.



Tips from a Veteran

e (Come up with a cheat-sheet divide ASAP
o Create quick guides for common labs
o In-depth information on toxins and organisms
o Understand organizational involvement
o Avoid having common chemistry things
e Don't depend on “provided reference materials”
e Practice labs, many of the labs are easily accessible and can be practiced fairly
easily at a school
e Work well with your partner
o Should one specialize in toxins vs chemistry?
o How are yall going to synchronize for labs?
o Time Management




Cheat Sheet Tips

Locshonu o EL Descipoon Name Acid Color | pH Range of Color Change | Base Color Name Acid Color PH Range of Color Change Base Color
Asa oo e o Causes Redness, Sweling, Papies, Vesiclesetc. | Highly Variabe raling ving o clmbing by aerial roflat. s hary runk resembling a "hairy rope”, hugs
Eastem Sensitiviy depends on,persan, Ingestion - Causes | trees as it climbs. Leaves are alterate, with three leaflets, outermost leaf on longer stalk, reguiarly Methyl violet Yellow 00-16 Phenolphthalein Colorless 82-100
imiation of the s, tongue, mouth and Gi'ract, Very | toothed, smooth above, hairy beneaih When i grows near saltwater, oison iy very ften takes on tis
dangerous can cause death Essentially causes VERY beaches Thymol blue 12-28 Yellow Thymolphthalein Colorless 94-106
Methyl orange 32-44 Yellow Alizarin yellow R Yellow 10.1-120
Bromocresol green Yellow 38-54 Litmus
Wil cause a rash gn anyang is llrgic o Only | An upright bushy shrub g, producing 361 with s .
3 © sbm mm”mnm <hiny,peler bensath Methyl red 48-60 Bromothymol blue
Paison Osk. During an extreme reacion, you may «
expericnce dificully beathing and feelyour eyes s Litmus 50-80 Thymol blue
Sweling,be cautoned ¢ L
F— J Hoser:
Name
) 20 o9 it oo e st o o o e P G DesdomssionPoner Pl
Acstone |37 orgasuc compound: smpest exampe of the ketones. Limestone. used m Fiue Gas Desulphunsaton Power Plants
Actviere
smaotis
=
Europs, some parts of Westem Asia y ; person. y damaging to y . variable in all aspects. C and smooth, 35 e
and Northe Africa . the fver and kidney. Accounts for 0% of mushroom | welas someahat sicky, roundish of . darker inthe center,ofen with raditing streaks 2 12- 6 n e asn, s e S o
g fatabtes in Europe. taks . ¥ base, 35in rem— [T P e
Gils white, close, free. Volvo cuplke, whi {0 green, usually ide | e - - S
membranous, pendent near top of stalk. i
Burithem ey e 5o e R Qu chorce
e isiamaoyene niadere e
Caton dics
c Jsions, halucinators, ] annua which s 3.5 feettall with brarchy they Pl
Ciimate change only increases the st ), Thross rg, ik whind o 1S e st 20l Th o
toxicity of plants like jmson weed. Itis used as ‘surface is a darker green than the botiom. The i ——
medicine and rtual as well 2 prayers has.alse, | are fed upon by roctumal moths Criston,
plage this. Even 2 shent
being a e
poisonous plant, i e caan e s e
datura has been
M frory A [—
Cosce) e [
America, Europe physlehns. spiritual purposes, holy men and its
use in moder medicine drugs. oo
n.sumueanemy as 2leavesand o flower The large unbrea ke eaves ar showy and Dl receneelomenc e it
Eastern US and Souteastem Canada Podophylotern - mostly safe. Podoghyln Ertents e plant has
GNS Deression mmmWznmmmmmmmmmmwmnmuﬂuu
Jeaves and has 6.9 waxy whit petals, wih he nodding frut s a large, fleshy,




Additional Resources

Government
Agencies (EPA,

CDC, NOAA, USDA Khan Academy for
ARS) basic Chem

MIT OCW:

Toxicology and
PubChem [/ Toxnet Environmental

Health



THANKS!




