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Investigation 11l — Precipitating Toxins Lesson 3 - Sticks and Stones 3

Sticks and Stones Name:

Period: Date:

Purpose: You will determine what ratio of reactants gives the maximum amount of
products.

Procedure: Calcium oxalate — kidney stones

1. Label five small test tubes with numbers from 1 to 5.

2. Add 2 drops, 4 drops, 6 drops, 8 drops, and 10 drops of 0.10 M CaCl; to

Test tubes #1, #2, #3, #4, and #5 as indicated in the table below.

Add 10 drops, 8 drops, 6 drops, 4 drops, and 2 drops of 0.10 M NayC»04 to

Test tubes #1, #2, #3, #4, and #5 as indicated in the table below.

Shake each test tube gently in order to mix the reactants.

Allow the precipitate to settle for about 10-15 minutes.

While you are waiting for the precipitates to settle, complete the table, and answer
questions 1-3.

b

A

Calcium oxalate — kidney stones

Test tube # 1 2 3 4 5
Drops of 0.1 M CaCl, 2 4 6 8 10
Drops of 0.1 M NayCp04 10 8 §_7 | 4 2
CaCly : NayCr04 15 (122 171 |2k [ S

Procedure: Calcium phosphate — bones

Label four small test tubes with numbers from 6 to 9.

Add 2 drops, 4 drops, 6 drops, and 8 drops of 0.10 M CaCl, to Test tubes #6, #7,
#8, and #9 as indicated in the table below.

Add 8 drops, 6 drops, 4 drops, and 2 drops of 0.10 M Na3POj4 to Test tubes #6,
#7, #8, and #9 as indicated in the table below.

Shake each test tube gently in order to mix the reactants.

Allow the precipitate to settle for about 10-15 minutes.

While you are waiting for the precipitates to settle, complete the table, and answer
questions 1-3.

DN —

Sk W

Calcium phosphate — bones

Test tube # 6 7 8 9
Drops of 0.1 M CaCl, 2 4 6 8
Drops of 0.1 M Na3zPOq4 8 6 4 2
CaCly : Na3POy 14 | 233 Va2 | 4
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Lesson 3 — Sticks and Stones Investigation IlI — Precipitating Toxins

Answer the following questions:

12 (gq;) an/d T’dr?f() 1 MNa}/an, (a/g)
sy&‘;stanc/e E{}{ﬂﬁ yon/ thrnkdflg ./

j 7 ;

/ /"]l _ /', _. L/ :/.we,)/ /@J\mf _:O‘,//\'Sﬂ /

b} H éyo ad de 4l ams o het /orsub aﬁces”%ply your}? n}éﬁg/
1 i “+J {f_is/ :_\c L8 j{( «‘c«:'.»«“’ifct //

"2, Analyze the reaction between calcmm chloride and sodium oxalate:
a) Write the balanced equation for the reaction of calcium chloride, CaCl; (aq),
with sodium oxalate, NayC70y4 (aq), to produce calcium oxalate, CaC204 (s),
and sodium chloride, NaCl (aq).

Cocly + Nag, 04 = Cal0y + ZNael

b) What is the white precipitate in this reaction? (oo, Oy

¢) Use the balanced equation to predict the ratio of CaCl; (aq) to NapC204 (aq)
that will produce the maximum volume of CaC204 (). (€|

[ 3.) Analyze the reaction between calcium chloride and sodium phosphate:

a) Write the balanced equation for the reaction of calcium chloride, CaCl (aq),
with sodium oxalate, Na3POy4 (aq), to produce calcium oxalate, Ca3(PO4)2 (s),
and sodium chloride, NaCl (aq).

=2 — : ! a4 . : N,
S Cac\ 5 + L Nag ':}UL\ —> L(,k._,) (?}f)%\) e Nac)

b) What is the white precipitate in this reaction? (o5 (P0:),

¢) Use the balanced equation to predict the ratio of CaCl; (aq) to Na3PO4 (aq)
that will produce the maximum volume of Ca3(PO4)2 (s). - v 2

/| After the precipitates have settled (approx 10 to15 minutes), look at the test tubes
at eye level on your bench to identify the one with the largest volume of (i
precipitate for CaC,04 and Ca3(PQO4);. Circle the ratio that gave the largest %
volume for each in the two tables. 3

| ',6.’..' How do the ratios you predicted from the two balanced equations above compare
=~ with your observations from the experiment?

()

oo B 7 T T

Sawne

Making sense:
Explain how you can use the coefficients in the balanced chemical equation to
determine the ratio of reactants that will produce the maximum amount of product.

If you finish early...
Suppose you reacted calcium chloride, CaCl, (aq), with sodium oleate, NaCygH330,

(aq). What product do you expect? What ratio of drops would give you the largest
volume of precipitate? (Note: The product is calcium oleate, commonly referred to as

soap scum.)
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