7.4

Phase Notation
	Symbol
	Explanation

	
	Solid

	
	USED ONLY FOR A SOLID PRODUCT (PRECIPITATE)

	
	Aqueous solution, substance dissolved in water

	
	Liquid

	
	Gas

	
	USED ONLY FOR GASEOUS PRODUCTS


Liquid- 

Elements: Blue on Periodic Table

Compounds: Water (H2O)
Gas- 

Elements: Red on the Periodic Table

Compounds: Molecular Compounds (CO2, CO, SO3, SO2, NH3)
Solid- 

Elements: Black on the Periodic Table


Compounds: INSOLUBLE (Use Solubility Rules)
Aqueous- 

Compounds: SOLUBLE (Use Solubility Rules)



 Strong Acids (HCl, H2SO​4, HNO3, HClO4, HI, HBr, HClO3)
Solubility Rules
You don’t have to memorize these, but you need to know how to apply them!

Solubility Rules:

1. Compounds containing group I ions and ammonium are soluble.

2. Nitrates, acetates, and chlorates are soluble.

3. Chlorides, bromides, and iodides are soluble except with lead, silver, copper (II), and mercury ions.  Fluorides are soluble except with group II and lead ions.

4. Sulfates are soluble except those containing barium, strontium, calcium, lead, and silver ions.

5. Carbonates, chromates, phosphates, and hydroxides are insoluble except with those cations in rule #1.

6. Sulfides are insoluble except for calcium, barium, strontium, magnesium, sodium, potassium, and ammonium ions.

Solubility Rules:

1. Most nitrate salts are soluble.

2. Most salts of Na+, K+, and NH4+ are soluble.

3. Most chloride salts are soluble.  Notable exceptions are AgCl, PbCl2, and Hg2Cl2
4. Most sulfate salts are soluble.  Notable exceptions are BaSO4, PbSO4, and CaSO4.

5. Most hydroxide compounds are mostly insoluble.  The important exceptions are NaOH and KOH.  Ba(OH)2 and Ca(OH)2 are mostly soluble.

6. Most sulfide, carbonate, and phosphate salts are mostly insoluble except with Na+, K+, and NH4+.

7. Most dichromate salts are soluble except with Ag+ and Pb+2.
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Form a compound

Negative ion plus  Positive ion which is:
Any negative ion Alkali metal ions Soluble
(LY, Na*, K Re*lorcsth)
Any negative ion Ammonium ion, NH* Soluble
Nitrate, NO3* Any positive ion Soluble
Acetate, C;H:0; ‘Any positive ion except Ag*lor Hg*? Soluble
Chiloride, CTY, or Ag P Hg, orCu*? Not soluble
Bromide, Br’, or ‘Any other positive ion Soluble
Iodide, I'1
Sulfate, 5042 Ca*2, 87, Ba*?, Ra®?, Ag', orPb*? Not soluble
Any other positive ion Soluble
Sulfide, 52 Alkali metal ions or NHy*! Sotuble
Be*, Mg*, Ca™, 3¢, Ba*?, or Ra"? Soluble
Any other positive ions Mot soluble
Hydroxide, OH' Alkali metal ions or Ca*?, Ba™, 81 NH, Soluble
Any other positive ion Mot soluble
Phosphate, POy, or Alkali ions or NH*! Soluble
Carbonate, CO32, or ‘Any other positive ion Not seluble

Sulfite, 5052





Class Examples:  Classify the following ionic compounds as aqueous (aq) or solid (s) in water.  
1. AgNO3
________________

6.  (NH4)2SO4     ________________
2. K2CO3
________________

7.  Ca(OH)2
     ________________
3. Ca3(PO4)2
________________

8.  Na2SO4
   ________________
4. AgCl
________________

9.  BaSO4
     ________________
5. NaOH
________________

10.  KI

   ________________
Class Examples: Predict, balance, and fill in the phase notation/ solubility for each of the following:

___Na2SO4(        )     +      ___BaCl2(        )    (
___KNO3(        )     +      ___CuS(        )    (
Silver + Chlorine   (
Lithium +   Zinc Nirate   (
HOMEWORK: Phase Notation and Solubility
For each of the following: FIRST predict products for each reaction. SECOND, balance the reaction! THIRD determine the phase notation and solubility for each substance. Remember soluble = aqueous (aq) and insoluble = solid (s).
Remember to pick the HIGHER charges for 

the transition metals that are bolded/ highlighted (
1. potassium chloride + lead (II) nitrate (
2. calcium chloride + sodium carbonate (
3. aluminum + copper (II) iodide (
4. lead + chlorine  (
5. sodium chloride  (
VALENCES OF SOME COMMON TRANSITION METALS


As	+3, +5		Hg	+1, +2


Bi	+3, +5		Mn	+2, +4


Co	+2, +3		Ni	+2, +3


Cr	+2, +3		Pb	+2, +4


Cu	+1, +2		Sb	+3, +5


Fe	+2, +3		Sn	+2, +4








