I. Title:
Double Displacement Reactions

II. Purpose:
To gain a better understanding of the typical reaction of the addition of two binary
compounds, and how the reaction of those two compounds can be predicted.

III. Variables:

=>Dependent Variable:
Reagents given, hence the solutions we make from these reagents, and the
standard solubility rules.

=>Controlled Variables:
The two reagents which we will react together at each trial.

=>Independent Variable:
Whether the reagents will create a precipitate or not, which depends on the
reagents combined.

IV. Hypothesis:
If the compound is containing mettle and is added to a compound that is also
containing mettle. The two mettles will change places and then something in the
equation will precipitate out of the solution. The majority of the elements will not
precipitate and none will have a whole solution of precipitant. All will have some
form of ion solution that we are left over from the chemical reaction.

V. Materials:

o Compounds

o AgNO;
BaCb
Na2C03
K3PO4
KBr
Zl’l(NO3)2
KQCI'O4
F62C13
NaOH
Mng
NaCb
NaC2H302
(NH4)2SO4
AI(NOs3)3
Pb(NO3),
Cu(NO3)2
Ca(NO3),
o Equipment
e Distilled Water



VI

e Dropper

e 16-10mlflasks

e 10 mlgraduated cylinder
e Solubility chart

e Balance

e Transparency

e Marking pen

e Masking tape

e Stirring rod

Procedure:
1. Prepare 1 molar solutions of given reagents:

i. Calculate amounts to combine of given reagents. Complete the
following for all 16 reagents:

1. As you need 5 ml of solution, begin with this amount

2. Multiply by the molar amount which you wish to use for
the reactions.

3. Multiply by the molecular mass of the given compound.

4. This will give you the amount, in grams, of the molecule
for which you are calculating.

ii. Create 1 molar reagents. Complete the following for each reagent:

1. Mark 16 - 10 ml flasks with masking tape showing the
content, showing each of the 16 reagents — one for each
flask.

2. Measure out the amount, which you calculated in the Part a,
of the reagent.

3. Place this mass of the reagent into the flask which is
marked with the reagent.

4. Measure out 5 ml of distilled water in the 10 ml graduated
cylinder, and place this water in the flask with the reagent.

5. Stir the reagent so as to combine it completely.

2. Combine given reagents.

1. Grid a transparency so that each reagent has a chance to react with
every other reagent. Also make a data chart to write in the data
which you will collect.

ii. Complete the following for each solution:

iii. Take one to two drops of the solution and place it in all the boxes
which are marked on your grid transparency.

iv. After all solutions have been combined, write in your data chart
whether a precipitant has formed, and if so, describe the
precipitant; describe the composition of the solution.

3. Evaluate results:

i.  Write the balanced equations for each of the reactions which

occurred in this experiment.



ii. Use solubility rules to determine if a precipitant has formed in each

reaction.

VII. Data Collection:

Reaction # | Element Name #1 | Element Name | Precipitant Solution
#2 (Yes/No) & Color | Color
1 AgNO;3 AgNO;3 None Clear
2 AgNO; BaCl, Yes White Clear
3 AgNO;3 Na,CO; Yes White Clear
4 AgNO; Ca(NOs), Yes Blue Clear
5 AgNO;3 Na,POy Yes Green Clear
6 AgNO;3 NaBr Yes White Clear
7 AgNO;3 Zn(NO3) No Clear
8 AgNO; K>CrOy4 Yes Red Yellow
9 AgNO;3 FeCls Yes Peach Clear
10 AgNO;3 NaOH Yes Brown Clear
11 AgNO; MgCl, Yes White Clear
12 AgNO; NaC,H;0, Yes White Clear
13 AgNO;3 (NH4)>SO4 Yes White Clear
14 AgNO;3 AI(NOs3)3 No Clear
15 AgNO;3 Pb(NO3), Yes White Clear
16 AgNO;3 Cu(NOs), No Clear
17 BaCl, BaCl, No Clear
18 BaCl, Na,CO; Yes White Clear
19 BaCl, Ca(NOs), Yes White Blue
20 BaCl, Na,POy Yes White Clear
21 BaCl, NaBr No Clear
22 BaCl, Zn(NO3), No Clear
23 BaCl, K,CrOy4 Yes Yellow Opaque
24 BaCl, FeCls Yes Peach Clear
25 BaCl, NaOH Yes White Clear
26 BaCl, MgCl, No Clear
27 BaCl, NaC,H;0, No Clear
28 BaCl, (NH4)>SO4 Yes White Clear
29 BaCl, AI(NO3)3 No Clear
30 BaCl, Pb(NOs3), Yes White Clear
31 BaCl, Cu(NO3), No Clear
32 Na,CO; Na,CO; No Clear
33 Na,COs Ca(NOs), Yes Blue White
34 Na,CO; Na,POy No Clear
35 Na,CO; NaBr Yes White Clear
36 Na,CO; Zn(NO3), Yes White Clear
37 Na2CO3 KQCI‘O4 No Yellow
38 Na,CO;3 FeCl; Yes Red Orange




39 Na,CO; NaOH No Clear
40 Na,CO; MgCl, Yes Blue Clear
41 Na,COs3 NaC,H;0, No Clear
42 Na2CO3 (NH4)QSO4 No Clear
43 Na,CO; AI(NO3)3 Yes White Clear
44 Na2CO3 Pb(NO3)2 Yes White Clear
45 Na,CO; Cu(NOs), Yes White Blue
46 Ca(NO3), Ca(NO3), No Clear
47 Ca(NO3), Na,PO4 Yes Blue Clear
48 Ca(NO3), NaBr No Clear
49 Ca(NO3), Zn(NO3), No Clear
50 Ca(NOs), K>CrO4 Yes Red Orange
51 Ca(NO3), FeCls Yes Peach Clear
52 Ca(NO3), NaOH Yes Blue Clear
53 Ca(NO3)2 MgClz No Blue
54 Ca(NO3)2 NaC2H302 No Blue
55 Ca(NO3)2 (NH4)QSO4 No Blue
56 Ca(NOs), AI(NO3)3 No Blue
57 Ca(NO3)2 Pb(NO3)2 No Blue
58 Ca(NO3)2 Cu(NO3)2 No Blue
59 Na,PO4 Na,PO4 No Clear
60 Na,PO4 NaBr No Clear
61 Na,POy Zn(NO3)» Yes White Clear
62 Na2P04 KQCI'O4 No Yellow
63 Na,PO4 FeCls Yes Peach Clear
64 Na,PO4 NaOH No Clear
65 Na,PO4 MgCl, Yes Blue Clear
66 Na2P04 NaC2H302 No Clear
67 Na,PO4 (NH4)>SO4 No Clear
68 Na,POy AI(NO3)3 Yes White Clear
69 Na,PO4 Pb(NOs3), Yes White Clear
70 Na2P04 Cu(NO3)2 Yes White Blue
71 NaBr NaBr No Clear
72 NaBr Zn(NOs3)» No Clear
73 NaBr K>CrOg4 No Yellow
74 NaBr FeCl; Yes peach Clear
75 NaBr NaOH No Clear
76 NaBr MgCl, No Clear
77 NaBr NaC,H;0, No Clear
78 NaBr (NH4)>SO4 No Clear
79 NaBr AI(NO3)3 No Clear
80 NaBr Pb(NOs3), No Clear
81 NaBr Cu(NO3), No Clear
82 Zn(NO3), Zn(NO3), No Clear
83 Zn(NO3) K,CrO4 Yes Mustard Yellow




84 Zn(NO3), FeCls Yes Peach Clear
85 Zn(NO3), NaOH Yes White Clear
86 Zn(NO3), MgCl, No Clear
87 ZH(NO3)2 NaC2H302 No Clear
88 Zn(NO3), (NH4)2SO4 No Clear
89 Zn(NO3), AI(NO3)3 No Clear
90 Zn(NO3), Pb(NO3), No Clear
91 Zn(NO3), Cu(NOs), No Clear
92 K>CrOg4 K>CrOg4 No Clear
93 K,CrOy4 FeCl; Yes Orange Tangerine
94 K,CrOy4 NaOH No Yellow
95 KQCI‘O4 Mng No Yellow
96 KQCI‘O4 NaC2H302 No Yellow
97 KQCI‘O4 (NH4)QSO4 No Yellow
98 K,CrOy4 AI(NO3);3 Yes White Yellow
99 K,CrOy4 Pb(NOs3), Yes White Clear
100 K,CrO4 Cu(NO3), Yes Copper Orange
101 FeCls FeCls No Clear
102 FeCl; NaOH Yes Copper Clear
103 FeCls MgCl, Yes White Clear
104 FeCls NaC,H30, Yes Peach Clear
105 FeCls (NH4)2SO4 Yes Peach Clear
106 FeCls AI(NO3)3 Yes Peach Clear
107 FeCls Pb(NOs3), Yes Peach Clear
108 FeCls Cu(NO;s), Yes Peach Clear
109 NaOH NaOH No Clear
110 NaOH MgCl, Yes White Clear
111 NaOH NaC,H30, No Clear
112 NaOH (NH4)2SO4 No Clear
113 NaOH Al(NO3)3 No Clear
114 NaOH Pb(NO3), Yes White Clear
115 NaOH Cu(NO;3), Yes Blue Clear
116 MgCl, MgCl, No Clear
117 MgCl, NaC,H;0, No Clear
118 MgCl, (NH4),SO4 No Clear
119 MgCl, AI(NOs3)3 No Clear
120 MgCl, Pb(NO;), Yes White Clear
121 MgCl, Cu(NOs), No Clear
122 NaC2H302 NaC2H302 No Clear
123 NaC2H302 (NH4)QSO4 No Clear
124 NaC2H302 AI(NO3)3 No Clear
125 NaC,H;0, Pb(NO;), Yes White Clear
126 NaC,H;0, Cu(NOs), No Blue
127 (NH4),SO4 (NH4),SO4 No Clear
128 (NH4)2SO4 AI(NOs3)3 No Clear




129 (NH4),SO4 Pb(NO3), Yes White Clear
130 (NH4),SO4 Cu(NO;s), No Clear
131 AI(NOs3)3 AI(NOs3)3 No Clear
132 AI(NO3)3 Pb(NO3), Yes White Clear
133 AI(NOs3)3 Cu(NOs), No Clear
134 Pb(NO3)2 Pb(NO3)2 No Clear
135 Pb(NO3)2 Cu(NO3)2 No Clear
136 Cu(NOs), Cu(NOs), No Clear

VIII. Data Prossing and Presentation:

A. Stoichiometry Calculations Regarding Molarity

0102 H,0 x Imol/1L x 169.9 g/ 1 mol = 1.1699 g AgNO;

2. BaCb

.0102 H,0 x Imol/IL x 208.736 g/ 1 mol = 2.08736 g BaCl,

3. N32C03

.0102 H,0 * Imol/IL x 105.988g/ 1 mol = 1.05988 g Na,C0s

4. KsPOy4

0102 H,0 x Imol/IL x 195.995 g/ 1 mol =1.95995 g K5PO4

5. KBr

.0102 H,0 x Imol/IL x 119.002 g/ 1 mol = 1.19002 g KBr

6. Zn (NO3)2

.0102 H,0 * Imol/IL x 189.398 g/ 1 mol = 1.89398 ¢ Zn (NO3),

7. Kz CI’O4

.0102 H,0 x Imol/IL x 194.188 g/ 1 mol = 1.94188 g K,CrOy4

8. F€2C13

.0102 H,0 x Imol/IL x 218.553 g/ 1 mol = 2.18553 g Fe,Cl;

9. NaOH

0102 H,0 x Imol/IL x 39.99 g/ 1 mol =.399 ¢ NaOH

0. MgCh

0102 H,0 x Imol/IL x 95.21 g/ 1 mol =.9521 ¢ Mg Cl,

11 NaC2H302

0102 H,0 x Imol/1L x 82.02 g/ 1 mol =.8202 g NaC>H;0,

12. (NH,),SO4

0102 H,0 * Imol/1L x 132.12 g/ 1 mol =1.3212 g (NH4)-SO4

13. Al (NOs);

0102 H,0 * Imol/IL x 212.92 g/ 1 mol =2.1292 g Al (NOs);

14. Pb (NOs),




0102 H,0 * Imol/IL x 3331.161/gmol = 2.1292 ¢ Pb (NOs)»

15. Cu (NO3)2
0102 H,0 * Imol/IL x 187.5 g/ mol-=1.875 g Cu (NOs),

16. Cu (NOs)
0102 H,0 » Imol/1L = 161.85 g/ mol -.8403 g Cu (NO5)

B. Reaction Equations:

AgNOs )+ Cu(NO3) 2> 2AgNOsaq) + Cu(NOs3)oag)
AgNO3(g) + Pb(NO3)a(ag) > 2A8NOs3aq) * Pb(NO3)a(ag)
AgNO3(g) + AI(NO3)32) > 2AgNO3(ag) * AI(NO3)320)
2AgN03(aq) + (NH4)QSO4(aq) > Ag2804(s) + 2NH4NO;(aq)
AgN03(aq) + NaCQHgoz(aq) > AgCQHgoz(aq) + NaNO;<aq)
2AgNO3(a) * MgCloag) > 2AgCles) * Mg(NO3)a(ag)
AgN03(aq) + NaOH(aq) > AgOH(S) + NaNO;<aq)
3AgN03(aq) + FeClg(aq) > 3AgCI(S) + Fe(NO;)g(aq)
2AgNO;<aq) + KQCrO4(aq) > AgQCI’O4(S) + 2KNO;(aq)
2AgNOsaq) + ZD(NO3)2(1g) 2 2A8NOs3(ag) + Z0(NO3)(aq)
AgN03(aq) + NaBr(aq) -> AgBr(S) + NaNO;<aq)

3AgN03(aq) + Na;PO4(aq) > Ag;PO4(S) + 3NaNO;<aq)
2AgNOsq) + Ca(NOs)ag) 2 2AgNOsq) + Ca(NO3)a(aq)
2AgNO;<aq) + Naz(:o;(aq) > Ag2C03(S) + 2NaNO;<aq)
2AgNO;<aq) + BaClz(aq) > 2AgC1(s) + Ba(NO;)z(aq)
BaClz(aq) + Cu(NO;)z(aq) > Ba(NO;)z(aq) + CuClz(aq)
BaClz(aq) + Pb(NOg)z(aq) > Ba(NO;)z(aq) + PbClz(s)
BaCly(ag)+ AI(NO3)3(16) 2 Ba(NO3)a(ag) + AlClag)
BaClz(aq) + (NH4)QSO4(aq) > BaSO4(S) + 2NH4C1(aq)
BaClz(aq) + NaCQHgoz(aq) > Ba(CzHgoz)z(aq) + 2NaCl(aq)
BaClz(aq) + MgClz(aq) > BaClz(aq) + MgClz(aq)

BaClz(aq) + 2NaOH(aq) > Ba(OH)z(S) + 2NaCl(aq)
BaClz(aq) + FeClg(aq) > BaClz(aq) + FeClg(aq)

BaClz(aq) + KQCrO4(aq) > BaCI’O4(S) + 2KC1(aq)

BaClz(aq) + Zn(NO;)z(aq) > Ba(NO;)z(aq) + QZDCI(aq)
BaClz(aq) + NaBr(aq) > BaBrz(aq) + ZNaCI(aq)

3BaC12(aq) + 2Na3PO4(aq) > Ba;(PO4)2(aq) + 6NaC1(aq)
BaClz(aq) + Ca(NO;)z(aq) > Ba(NO;)z(aq) + CaClz(aq)
BaClz(aq) + Na2C03(aq) > BaCO;<s) + ZNaCI(aq)
Na2C03(aq) + Cu(NO;)z(aq) > 2NaNO;<aq) + CUC03(S)
Na2C03(aq) + Pb(NO;)z(aq) > NaNO;<aq) + PbCO;(S)
Na2C03(aq) + Al(NOg)g(aq) > NaNO;<aq) + AlCO;(S)
NEQCO;(aq) + (NH4)QSO4(aq) > NaSO4(aq) + (NH4)2CO;(aq)
NEQCO;(aq) + NaCQHgoz(aq) > NEQCO;(aq) + NaCQHgoz(aq)
Na2C03(aq) + MgClz(aq) > ZNaCI(aq) + MgCO;<S)
Na2C03(aq) + NaOH(aq) 9NaOH(aq) + Naz(:o;(aq)
3Na2C03(aq) + 2F6C13(aq) > 6NaC1(aq) + FGQ(COQ;(S)



NEQCO;(aq) + KQCI'O4(aq) > NazCrO4(aq) + KzCOg(aq)
Na2C03(aq) + Zn(NO;)z(aq) > 2NaNO;<aq) + ZDC03(S)
Na2C03(aq) + NaBr(aq) > Na2C03(aq) + NaBr(aq)

Na2C03(aq) + NaPO4(aq) > Na2C03(aq) + NaPO4(aq)
Na2C03(aq) + Ca(NO;)z(aq) > 2NaNO;<aq) + CaCO;<s)
Ca(NO3)1(ag) + Cu(NO3)aagq) 2 Ca(NO3)a(ag) + Cu(NO3)(a)
Ca(NOs3)x(ag) + PH(NO3) (a9 > Ca(NOs3)a(ag) + PHINO3) ()
Ca(NOs)s(aq) + Al(NO3)s3(2q) > Ca(NO3)(aq) * Al(NO3)s3(aq)
Ca(NO;)z(aq) + (NH4)QSO4(aq) > CaSO4(S) + 2NH4NO;(aq)
Ca(NO;)z(aq) + 2NaC2H302(aq) > Ca(CzHgoz)z(aq) + 2NaNO;<aq)
Ca(NO3)a(ag) * MgClaag) > CaClaag) + ME(NO3) (ag
Ca(NO;)z(aq) + NaOH(aq) -> Ca(OH)z(S) + 2NaNO;<aq)
3Ca(NO;)2(aq) + 2F6C13(aq) > 3CaC12(aq) + 2Fe(NO;)3(aq)
Ca(NO;)z(aq) + KQCI'O4 > Ca(CrO4)2(s) + 2KNO;(aq)
Ca(NOs3)a(aq) * Zn(NO3)2 > Ca(NOs3)aag) + Zn(NOs3)a(ag)
Ca(NO;)z(aq) + NaBr = CaBrz(aq) + 2NaNO;<aq)
3Ca(NO;)2(aq) + 2Na3PO4(aq) > Ca;(PO4)2(S) + 6NaNO;<aq)
2Na3PO4(aq) + 3CU(NO;)2(aq) > 6NaNO;<aq) + Cu;(PO4)2(S)
2Na3PO4(aq) + 3Pb(NO;)2(aq) > 6NaNO;<aq) + Pbg(PO4)2(s)
Na;PO4(aq) + Al(NO;); > 3NaNO;<aq) + AIPO4(S)
2Na3PO4(aq) + 3(NH4)QSO4(aq) > 3Na2804(aq) + 2(NH4)3PO4(aq)
Na;PO4(aq) + NaCQHgoz(aq) > Na;PO4(aq) + NaCQHgoz(aq)
2Na3PO4(aq) + 3MgC12(aq) > 6NaC1(aq) + Mg;(PO4)2(S)
Na;PO4(aq)+ NaOH(aq) > Na;PO4(aq) + NaOH(aq)
Na;PO4(aq)+ FeClg(aq) > 3NaCl(aq) + FGPO4(S)

2Na3PO4(aq) + 3K2CI’O4(aq)9 3Na2CrO4(aq) + 2K3PO4(aq)
Na;PO4(aq) + 3Z1‘1(NO;)2(aq)9 6NaN03(aq) + Zn;(PO4)2(S)
Na;PO4(aq)+ NaBr(aq) > Na;PO4(aq) + NaBr(aq)

2NaBr(aq) + Cu(NO;)z(aq) > 2NaNO;<aq) + CuBrz(aq)
2NaBr(aq) + Pb(NO;)z(aq) > 2NaNO;<aq) + PbBrz(s)

3NaBr(aq) + Al(NOg)g(aq) > 3NaNO;<aq) + AlBrg(aq)

2NaBr(aq) + (NH4)QSO4(aq)9 Na2804(aq) + 2NH4Br(aq)
NaBr(aq) + NaCQHgoz(aq) > NaBr(aq) + NaCQHgoz(aq)
2NaBr(aq) + MgClz(aq) > 2NaCl(aq) + MgBrz(aq)

NaBr(aq) + NaOH(aq) > NaBr(aq) + NaOH(aq)

3NaBr(aq) + FeClg(aq) > 3NaCl(aq) + FeBrg(aq)

2NaBr(aq) + KQCrO4(aq) > NaCI’O4(aq) + 2KBr(aq)

2NaBr(aq) + Zn(NO;)z(aq) > 2NaNO;<aq) + ZnBrz(aq)
Zn(NO3)2(ag) * Cu(NO3)2ag) 2 Zn(NO3)2(aq) + Cu(NO3)2(aq)
Zn(NO3)2(ag) + PH(NO3)2(aq) 2 Zn(NO3)2(aq) + PD(NO3)2(aq)
Zn(NO3)a(ag) + A(NO3)3(2q) 2 Zn(NO3)2ag) + AI(NO3)300)
ZD(NO;)Q(aq) + (NH4)QSO4(aq) > ZDSO4(aq) + 2NH4NO;(aq)
ZD(NO;)Q(aq) + NaCQHgoz(aq) > ZD(CQH;OQ)Q(aq) + 2NaNO;<aq)
Zn(NO3)s(aq) + MgChag) 2 ZnChyag) + Mg(NO3)xaq)
Zn(NO;)z(aq) + NaOH(aq) > ZD(OH)Q(S) + 2NaNO;<aq)
3ZI‘1(NO;)2(aq) + 2F€C13(aq) > 3ZI‘1C12(aq) + 2Fe(NO;)3(aq)



Zn(NO;)z(aq) + KQCrO4(aq) > ZDCI'O4(S) + 2KNO;(aq)
KQCrO4(aq) + Cu(NO;)z(aq) > 2KNO;(aq) + CU(CI'O4)2(S)
KQCrO4(aq) + Pb(NO;)z(aq) > 2KNO;(aq) + Pb(CI’O4)2(S)
3K2CrO4(aq) + 2A1(NO;) 3(aq) > 6KNO;(aq) + AIQ(CI'O4)3(S)
KzCI’O4(aq) + (NH4)QSO4(aq) > KzSO4(aq) + (NH4)2CI’O4(aq)
KzCI’O4(aq) + 2NaC2H302(aq) > 2KC2H302(aq) + NaCrO4(aq)
KQCrO4(aq) + MgClz(aq) -> 2KC1(aq) + MgCI’O4(5)

KQCrO4(aq) + 2NaOH(aq) > QKOH(aq) + NaQCrO4(aq)
3K2CrO4(aq) + 2F€C13(aq) -> 6KC1(aq) + FGQ(CI'O4)2(S)

2F€C13(aq) + 3Cu(NO;)2(aq) > 2Fe(NO;)3(aq) + 3CUC12(aq)
2F€C13(aq) + 3Pb(NO;)2(aq) > 2Fe(NO;)3(aq) + 3PbC12(S)
FeClyaq) + AI(NO3)302q) 2 Fe(NO3)3(2q) +AlCl3ag)

2F€C13(aq) + 3(NH4)QSO4(aq) > FGQ(SO4)3(aq) + 6NH4C1(aq)
FeClg(aq) + 3NaC2H302(aq) > Fe(CzHgoz)g(aq) + 3NaCl(aq)
FeClg(aq) + MgClz(aq) -> FeClg(aq) + MgClz(aq)

FeClg(aq) + 3NaOH(aq) > FG(OH)g(S) + 3NaC1(aq)

2NaOH(aq) + Cu(NO;)z(aq) > 2NaNO;<aq) + CU(OH)Q(S)
2NaOH(aq) + Pb(NO;)z(aq) > 2NaNO;<aq) + Pb(OH)z(S)
3NaOH(aq) + Al(NOg)g(aq) > 3NaNO;<aq) + Al(OH);(S)
2NaOH(aq) + (NH4)QSO4(aq) > Na2804(aq) + 2NH4OH(aq)
NaOH(aq) + NaCQHgoz(aq) > NaOH(aq) + NaCQHgoz(aq)
2NaOH(aq)+ MgClz(aq) > 2NaCl(aq) + Mg(OH)z(S)

MgClyaq) + Cu(NO3)a(ag) > Mg(NO3)2(2q) + CuClyag)
MgClyag) + Pb(NO3)(ag) 2 Mg(NO3)2aq) + PhCla)
SMEClag* 2A1(NO3)3(aq) 2 SME(NOs3)a(ag) * 2AIC 3 ag)
MgClz(aq) + (NH4)QSO4(aq) > MgSO4(S) + 2NH4CI(aq)

MgClz(aq) + 2NaC2H302(aq) > Mg(CzHgoz)z(aq) + 2NaCl(aq)
2NaC2H3(aq)Oz + CU(NO;)Q(aq) > 2NaNO;<aq) + CU(CQH;OQ)Q(aq)
NaCQHgoz(aq) + Pb(NOg)z(aq) -> 2NaNO;<aq) + Pb(CzHgOz)z(aq)
3NaC2H302(aq) + 2A1(NO;)3(aq) -> 6NaNO;<aq) + 2A1(C2H302)3(aq)
2NaC2H302(aq) + (NH4)QSO4(aq) > Na2804(aq) + 2NH4C2H302(aq)
(NH4)QSO4(aq) + CU(NO;)Q(aq) > NH4NO;(aq) + CUSO4(aq)
(NH4)QSO4(aq) + Pb(NOg)z(aq) > NH4NO;(aq) + PbSO4(5)
3(NH4)2804(g) + 2AU(NO3)32q) 2 ONH4NO3(ag) + Al2(SO4)3(a9)
Al(NO3)3(2q) * Cu(NOs)(aq) > Al(NO3)3aq) * Cu(NO3)s(aq)
Al(NO3)3(a9) * Pb(NO3)2(ag) 2 AI(NO3)3(aq) + PD(NO3)2(aq)
Pb(NO3)aag) + Cu(NO3)2(2q) 2 PH(NO3)(aq) + Cu(NO3)a(ag)

IX. Conclusion and Evaluation:

My hypothesis, “If the compound is containing mettle and is added to a compound
that is also containing mettle. The two mettles will change places and then something in
the equation will precipitate out of the solution. The majority of the elements will not
precipitate and none will have a whole solution of precipitant. All will have some form of
ion solution that we are left over from the chemical reaction.” Was correct. The statement
that I made was correct but at the time of the hypothesis I could not comprehend the
complexity and the knowledge that would come out of a few simple and harmless



experiments, such as this. Thus looking back I feel that I could have written a more
complex and informative hypothesis.

When asked to classify the outcomes and pieces of the experiment as qualitative
or quantitative I came up with this. The qualitative aspects of this lab have a wide range.
The first would be the colors themselves. With each different in its own way it is possible
to distinguish certain chemical reaction from other chemical reactions. The qualitative
data for this lab would include the chemical formulas. It would also include the
mathematical calculations of precipitants. There was also the mathematical calculation
that was required to determine the correct ratio that needed to be combined to create the
solutions. This math needed to be conducted with great precision and accuracy.

One way in which this experiment could be improved would be to limit the
sources of error that were present throughout the experiment. The first would be to use
greater quantities of the solutions so the reaction could be better observed. Threw the use
of a larger quantity of solution I could have mixed the elements in a flask thus producing
a more observable and a more accurate observation. This type of experiment continuity is
vital in order to derive any factual conclusions about the chemical bonding of different
elements.

Next time around some interesting paths to take from this experiment would be to
expand the chemical testing to more elements such as some more exotic compounds. It
would also be interesting to observe the nature of some things like pesticides such as
acephate (C4H;oNO3PS) and also the nature of the very versatile and commonly used
element Hg. The experiment was quite informative of the chemical nature of simple
elements and how it works. It also brought about a realization of how much work and
chemistry really goes into the everyday chemical reactions.



