P H3 149 Double Replacement (acid Base & Precipitation) Name Per

*  Assume that all of the reactant compounds (salts) below are put into water, if solution is not already stated.

«  First write out the product in words, then use the solubility chart to determine if a reaction can occur.
(Remember, for a precipitation-type reaction to occur, both reactants must be soluble AND then one (or both) of the
products must be insoluble. If all products are soluble, no reaction occurs.)

« Ifaprecipitation type reaction does not occur be sure to state why it does not occur.

» Ifareaction does occur, predict the products, and write a skeleton equation, then balance.
Identify any precipitates with () or (ppr) symbol. (You may leave the (aq) off.)

» Ifareaction does occur, rewrite the “molecular” equation as a net ionic equation. Because spectator ions are not written, you
may be able to reduce the coefficients and simplify the balancing.

1. lead(Il) nitrate is combined with aluminum chloride

2. sodium phosphate is combined with strontium chloride

3. sodium hydroxide solution is combined with strong hydrochloric acid solution.

4. lithium hydroxide solution is combined with weak phosphoric acid solution.

5. calcium carbonate is combined with copper(Il) sulfate

6. calcium iodide is combined with silver chlorate

7. nickel(IT) chloride is combined with potassium ferrocyanide

8. asolution of barium hydroxide is combined with strong hydrochloric acid solution.

9. ammonium carbonate is combined with copper(I) sulfate

10. sodium hydroxide solution is combined with weak acetic acid solution
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ammonium sulfate is combined with magnesium phosphate

strontium hydroxide solution is combined with strong nitric acid solution.

copper(I) sulfate is combined with lead(Il) acetate

sodium hydroxide is combined with lead(IV) chlorate

tin(I1l) chromate is combined with sodium nitrate

potassium chlorate is combined with copper(Il) bromide

potassium hydroxide solution is combined with strong sulfuric acid

a solution of calcium hydroxide is combined with weak carbonic acid solution

ammonium phosphate is combined with zinc chloride

calcium chloride is combined with mercury(I) chlorate

silver nitrate is combined with sodium bromide



PH3(pg3of4) Double Replacement (Acid Base & Precipitation) ANSWERS

1. Skeleton: Pb(NO3), + AICl3 —  PbChppy + AI(NO:)s
Balanced: 3 Pb(NO3) + 2AICI3 —  3PbClagpy + 2AINO:3)3
formation of a precipitate .". a reaction occurs.

Net ionic equation: Pbz* + 2CI- —  PbCl,

2. Skeleton: NasPOs +  SrChh  —  Sr3(PO4)2@py + NaCl
Balanced: 2Nas;POs + 3SrClz  —  Sr3(PO4)2ppy + 6 NaCl
formation of a precipitate .". a reaction occurs.

Net ionic equation: 2 POs~ + 382  —  Sr3(PO4)2

3. Skeleton: NaOH@ug + HClag —— NaClag +  H2O0q)
Balanced: already balanced
Net Ionic: OH g + Hfag — H20q

4. Skeleton:  LiOH@q) + H3POsaq — LisPOsng + H20w)
Balanced: 3 LiOHuq + H3POsaq — LisPOseg + 3 H2Ow)

Net Ionic: 3 OH g + H3POspqg — 3 H20w) + PO4~
(since phosphoric acid is weak, it should be represented as a molecule, not as separated ions)

5. Calcium carbonate reactant is not soluble .".no reaction can occur.

6. Skeleton: Calz + AgCl0Os —  Aglpyy +  Ca(ClOs)2
Balanced: Cal» + 2 AgCl0s — 2Aglppy +  Ca(ClOs)
formation of a precipitate .. a reaction occurs.

Net ionic equation: Agt + I~ — Agl

7. 2NiCl, + K4Fe(CN)s — 4KCl +  Ni2Fe(CN)sppy
formation of a precipitate .. a reaction occurs.
Net ionic equation: 2 Ni2* +  Fe(CN)¢*= —  NizFe(CN)s

8. You are told a solution of barium hydroxide, so you can assume the Ba(OH); is dissolved.
Skeleton:  Ba(OH)2@aq + HClag — BaClag + H20q)
Balanced: Ba(OH)2aq + 2 HClag — BaCla + 2 H:Oq,
Netlonic: 2OH @) + 2H'wy — 2H20@) canbereduced: OH g + Htag — H20q)

9. Skeleton: (NH4)CO3; +  Cuz2SOs — Cu2CO3ppyy  +  (NH4)2S04
Balanced: already balanced
formation of a precipitate .. a reaction occurs.

Net ionic equation: CO32~ + 2Cut — Cu2COs

10. Skeleton: NaOHag +  HCoH3O20q) — NaC:H3O2nq +  H20@)
Balanced: already balanced

Net Ionic:  OH aq + HCH302aq9 — H20@) + CoH3On-
(since acetic acid is weak, it should be represented as a molecule, not as separated ions)

11. Magnesium phosphate reactant is not soluble therefore no reaction can occur.

12. Strontium hydroxide is soluble enough, and since you are told “solution” you can assume dissolved.
Skeleton:  Sr(OH)2aqy + HNO3; — Sr(NOs3)> + H2O0w)
Balanced:  Sr(OH)2@g) + 2HNO3; — Sr(NO3): + 2 H:Oq)
NetlIonic: 2OH @ + 2H'ay — 2H20q) canbereduced: OH aq) + Hf@g — H20@)
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Skeleton: CuzSOs4 + Pb(CoH302)2 —  PbSOs4ppy + CuCH302
Balanced: CuxSO4 + Pb(C2H302)2 —  PbSOs@ppy + 2 CuCH302
formation of a precipitate .". a reaction occurs.

Net ionic equation:  SO42- + Pbz* —  PbSO4

Skeleton: NaOH +  Pb(ClO3)s —  Pb(OH)4qppr + NaClOs
Balanced: 4 NaOH + Pb(ClO3)4 — Pb(OH)4(ppl) + 4NaC103

formation of a precipitate .. a reaction occurs.
Net ionic: 4 OH- + Pb4*  — Pb(OH)4

tin(IT) chromate is not soluble .. no reaction can occur.

both copper chlorate and potassium bromide products are soluble therefore no reaction can occur.

Skeleton:  KOH@q) + H2SOuag) — 2 HoO@ +  KoSO4q)
Balanced: 2 KOHgg + H2SO4q) — 2 HoO +  K2SO4
NetIonic: 2 OH g+ 2H'agy — 2H20w) canbereduced: OH g + Hfagy — H20w)

You are told a solution of calcium hydroxide, so you can assume the Ca(OH); is dissolved.
Skeleton:  Ca(OH)2@ag) +  H2CO3aq) — CaCOsppy  +  H2Oq)

Balanced: Ca(OH)2aq + H2COszag — CaCOsppy  + 2 H2Oq)

Net lonic:  Ca?* + 20H- + HoCO3aq — CaCOsppy + 2 H2Oq

(since carbonic acid is weak, it should be represented as a molecule, not as separated ions)
Skeleton:  (NH4);PO4 + ZnClo —  Zn3(POs)2ppyy + NH4Cl

Balanced 2 (NH4)3POs + 3ZnCl. — Zn3(PO4)2ppy + 6 NH4Cl

formation of a precipitate .. a reaction occurs.

Net ionic equation: 2 PO43* + 3 Zn2*+ —  Zn3(POa)2

Skeleton: CaCl. + HgClOs — HgClgpy + Ca(ClOs)
Balanced: CaCl. + 2HgClO3s — 2HgClgpy + Ca(ClOs):

formation of a precipitate .". a reaction occurs.

Net ionic equation: ClI- +  Hgt —  HgCl

Skeleton: NaBr +  AgNO3 —  AgBrpwy +  NaNOs
Balanced: already balanced
formation of a precipitate .. a reaction occurs.

Net ionic equation: Br- + Agt —  AgBr



