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IntroductionIntroduction
Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.
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How to Use This GuideHow to Use This Guide
This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:
1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.
2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes).
Review a handful of questions, reflect on the explanations.
3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.
4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.
5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.
6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions
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1. Which statement best describes how disinfection
byproducts such as trihalomethanes form?
A. Disinfection byproducts form when chlorine is not added.
B. Disinfection byproducts form when chlorine reacts with

inorganic minerals.
C. Disinfection byproducts form during chlorination but not

with organic matter.
D. Disinfection byproducts form when chlorine reacts with

organic matter to form compounds such as trihalomethanes.

2. What is chelation, and how is it used in removing heavy
metal pollution?
A. Chelation oxidizes metals to a higher oxidation state
B. Chelation binds metal ions with organic ligands to form

stable complexes
C. Chelation precipitates metals as sulfides
D. Chelation involves evaporating metals

3. What is residence time in environmental chemistry?
A. The time a substance stays in a compartment
B. The time to decompose completely
C. The time it takes to travel around the globe
D. The time to evaporate

4. What is coagulation in water treatment and why is it
important?
A. Coagulation adds a coagulant to destabilize particles, helping

them clump and settle, removing turbidity and contaminants.
B. Coagulation heats water to kill microbes.
C. Coagulation uses ultraviolet light to disinfect water.
D. Coagulation increases dissolved oxygen by aeration.

5. Which term describes non-plant-derived substances that
are essential for life, such as minerals?
A. Inorganic
B. Vitamins
C. Nutrients
D. Organic
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6. A chemical that remains in soil and sediment for years
rather than breaking down quickly is described as?
A. Biodegradable
B. Persistent
C. Volatile
D. Immediate

7. Which term describes the ability of a chemical to cause
harm only after accumulating to a certain level after multiple
exposures?
A. Chronic Toxicity
B. Acute Toxicity
C. Bioaccumulation
D. Hazard

8. How do sulfur dioxide (SO2) and nitrogen oxides (NOx)
from burning fossil fuels contribute to acid rain?
A. They neutralize acidic rainfall, making rain less acidic.
B. They oxidize to form sulfuric and nitric acids that deposit as

acid rain.
C. They have no impact on rain acidity.
D. They only affect air quality and not precipitation.

9. Which statement about burning fossil fuels and
atmospheric gases is correct?
A. M methane (CH4) increases solely from agriculture, not

fossil fuels.
B. Oxygen decreases significantly due to combustion.
C. Carbon dioxide (CO2) is released from carbon stored in fuels,

increasing atmospheric CO2.
D. Nitrous oxide is converted to nitrogen gas.

10. Which of the following is NOT a factor that can influence
residence time in environmental compartments?
A. Temperature
B. The volume of the compartment
C. The color of the pollutant
D. Reaction rates
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Answers
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1. D
2. B
3. A
4. A
5. A
6. B
7. A
8. B
9. C
10. C
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Explanations
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1. Which statement best describes how disinfection
byproducts such as trihalomethanes form?
A. Disinfection byproducts form when chlorine is not added.
B. Disinfection byproducts form when chlorine reacts with

inorganic minerals.
C. Disinfection byproducts form during chlorination but not

with organic matter.
D. Disinfection byproducts form when chlorine reacts with

organic matter to form compounds such as trihalomethanes.
Disinfection byproducts form when chlorine interacts with organic matter already
present in the water during the disinfection step. Natural organic matter, such as humic
substances, provides the carbon structures that chlorine can modify, creating chlorinated
organic compounds like trihalomethanes. This is why the presence of organic material is
essential for THMs to form—without organic matter, chlorine mainly acts to kill microbes
and does not generate these byproducts. Inorganic minerals alone don’t lead to THMs,
and THMs are specifically associated with chlorine reacting with organic precursors.

2. What is chelation, and how is it used in removing heavy
metal pollution?
A. Chelation oxidizes metals to a higher oxidation state
B. Chelation binds metal ions with organic ligands to form

stable complexes
C. Chelation precipitates metals as sulfides
D. Chelation involves evaporating metals

Chelation is the process where a molecule with several binding sites, called a ligand,
grips a metal ion at multiple points to form a stable, ring‑like complex. This binding
changes how the metal behaves, often making it more soluble and less reactive. In
environmental cleanup, chelating agents such as EDTA or similar ligands attach to heavy
metal ions in polluted water or soil, creating stable metal–ligand complexes. Because the
metals are held tightly in these complexes, they can be removed from the contaminated
media—by washing, pumping, or capturing the complexes in treatment systems—or
immobilized in a controlled way to reduce bioavailability. This approach is different from
oxidation or precipitation as sulfides and doesn’t rely on changing the metal’s oxidation
state or forcing it to precipitate as a solid. But it requires careful management to prevent
the soluble chelate from carrying metals to new locations before capture.

Sample study guide, visit https://grade9environmentalchem.examzify.com
for the full version with hundreds of practice questions 11

SA
M

PLE



3. What is residence time in environmental chemistry?
A. The time a substance stays in a compartment
B. The time to decompose completely
C. The time it takes to travel around the globe
D. The time to evaporate

Residence time is the average time a substance spends in a given environmental
compartment before it’s removed or leaves that space. It’s about how long the pollutant
remains there, considering all loss pathways (outflow, degradation, uptake,
sedimentation, etc.). If a compartment contains mass M and loses mass at a rate R, then
the residence time is M divided by R; for processes that follow first-order decay, it’s the
reciprocal of the rate constant. This is why the correct answer is the time a substance
stays in a compartment. The other options describe only a single process
(decomposition), a global travel pattern, or evaporation, which don’t capture the overall
persistence in the chosen compartment.

4. What is coagulation in water treatment and why is it
important?
A. Coagulation adds a coagulant to destabilize particles, helping

them clump and settle, removing turbidity and contaminants.
B. Coagulation heats water to kill microbes.
C. Coagulation uses ultraviolet light to disinfect water.
D. Coagulation increases dissolved oxygen by aeration.

Coagulation is the step where a chemical coagulant with a positive charge is added to
water to neutralize the negative charges on tiny suspended particles. When these charges
are neutralized, the particles no longer repel each other as strongly, so they collide and
stick together to form larger clumps called flocs. Gentle mixing helps these flocs grow
bigger until they’re heavy enough to settle out in sedimentation basins or be removed by
filtration. This reduces turbidity and helps remove contaminants attached to those
particles, making disinfection more effective and improving overall water quality. Other
processes like heating to kill microbes, using UV light for disinfection, or adding air to
raise dissolved oxygen are different steps in water treatment and serve other purposes.

5. Which term describes non-plant-derived substances that
are essential for life, such as minerals?
A. Inorganic
B. Vitamins
C. Nutrients
D. Organic

The main idea here is how substances essential for life are classified by their origin and
chemistry. Minerals, which are essential inorganic components like calcium, iron, and
potassium, come from earth and water rather than being built from carbon-containing
molecules. That makes them inorganic. In nutrition, there are inorganic nutrients
(minerals and water) and organic nutrients (carbohydrates, proteins, fats, and vitamins).
Vitamins are organic, so they aren’t described by the term for non-plant-derived
minerals. While “nutrients” is a broad umbrella that includes both inorganic and organic
substances, the description specifically points to inorganic substances.
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6. A chemical that remains in soil and sediment for years
rather than breaking down quickly is described as?
A. Biodegradable
B. Persistent
C. Volatile
D. Immediate

Persistence is the key idea here. A chemical that stays in soil and sediment for years
because it resists breakdown is described as persistent. That long environmental lifetime
comes from factors like chemical stability and a tendency to bind to soil or sediment
organic matter, which slows or prevents microbial degradation and keeps the substance
from readily moving away or transforming. Because it remains for a long time, such a
chemical can accumulate in the environment and potentially bioaccumulate in
organisms. In contrast, a biodegradable substance is one that microbes can break down
more quickly; a volatile substance tends to vaporize and enter the air rather than stay put
in soil; and “immediate” isn’t a technical term for this property.

7. Which term describes the ability of a chemical to cause
harm only after accumulating to a certain level after multiple
exposures?
A. Chronic Toxicity
B. Acute Toxicity
C. Bioaccumulation
D. Hazard

Harm that shows up only after the substance has built up in the body from repeated
exposures is chronic toxicity. Acute toxicity is immediate harm from a single exposure, so
it doesn’t fit the idea of needing time and multiple exposures. Bioaccumulation describes
the buildup process itself—how a chemical concentrates in an organism over time—but
it’s the resulting adverse health effects after that buildup reaches a threshold that we
call chronic toxicity. Hazard is about the potential for harm in general, not the timing or
dose needed to cause effects. A real-world example is a toxin that gradually accumulates
in bones or organs and causes health problems after years of exposure.
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8. How do sulfur dioxide (SO2) and nitrogen oxides (NOx)
from burning fossil fuels contribute to acid rain?
A. They neutralize acidic rainfall, making rain less acidic.
B. They oxidize to form sulfuric and nitric acids that deposit as

acid rain.
C. They have no impact on rain acidity.
D. They only affect air quality and not precipitation.

The main idea here is that emissions from burning fossil fuels create pollutants that
transform in the atmosphere into acidic compounds, which then fall with rain. Sulfur
dioxide is oxidized in the air to sulfur trioxide and then rapidly combines with water to
form sulfuric acid. Nitrogen oxides react with atmospheric oxidants like hydroxyl radicals
to form nitric acid. These acids dissolve in rain droplets, producing rain that is more
acidic than normal. This process can happen over long distances, so areas far from the
original pollution can experience acid rain. That’s why the correct explanation is that
these pollutants oxidize to form sulfuric and nitric acids that deposit as acid rain. The
other statements don’t fit because they either claim neutralization, no effect on rain, or
that only air quality is impacted, which doesn’t describe the acidic precipitation
mechanism.

9. Which statement about burning fossil fuels and
atmospheric gases is correct?
A. M methane (CH4) increases solely from agriculture, not

fossil fuels.
B. Oxygen decreases significantly due to combustion.
C. Carbon dioxide (CO2) is released from carbon stored in fuels,

increasing atmospheric CO2.
D. Nitrous oxide is converted to nitrogen gas.

When fossil fuels burn, the carbon stored in them is oxidized to carbon dioxide. The basic
reaction is carbon in the fuel plus oxygen from the air forming CO2 (often with water as a
second product). This adds more CO2 to the atmosphere, which is why atmospheric CO2
levels rise as we use more fossil fuels.  The other statements don’t fit as well. Methane
does come from fossil-fuel processes as well as agriculture, so it’s not solely from
agriculture. Oxygen is consumed in combustion, but the atmosphere’s total oxygen
amount is so large that global drops are tiny. Nitrous oxide is not simply converted to
nitrogen gas in ordinary atmospheric conditions, so that statement isn’t correct.
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10. Which of the following is NOT a factor that can influence
residence time in environmental compartments?
A. Temperature
B. The volume of the compartment
C. The color of the pollutant
D. Reaction rates

Residence time is the average time a pollutant spends in a given environmental
compartment before it leaves or is transformed. It hinges on how quickly the pollutant is
removed or diluted. Temperature changes the speed of chemical and biological reactions;
higher temperature generally increases degradation and lowers residence time. The
volume of the compartment matters because, with the same inflow and outflow, a larger
volume dilutes the pollutant more slowly and increases the time it stays there (tau is
often thought of as V divided by Q, the flow rate). Reaction rates directly control how fast
the pollutant is broken down or removed; faster rates shorten residence time, slower
rates lengthen it. The color of the pollutant, on the other hand, does not influence these
transport or reaction processes, so it does not affect residence time.

Sample study guide, visit https://grade9environmentalchem.examzify.com
for the full version with hundreds of practice questions 15

SA
M

PLE



Next StepsNext Steps
Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://grade9environmentalchem.examzify.com

We wish you the very best on your exam journey. You've got this!
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