General Chemistry Laboratory

Experiment 1 :
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*%% Splitting of Chemicals ..

A
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. Wash with plenty of Water" Acid, Base.

##*% Clothes Burning ... Use Safety Shower Not Extmgutshcr

*** When heating flammable Liquids ...

' *** Fire Extinguisher:

*#* Every chemical substance is dangerous until

Indirect Heating Up.

tierwise.
roven otherwise.
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_KNOW YOUR FIRE EXTINGUISHERS' - Types and Applications
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know the lecation ot LI poOrtant Lab Safety Rules

safety equipment

Don't play mad 5cienttst- ' A
Follow the instructions i )

W7 o

11. ~ Dress appropriately

Leave experiments ’J-d "'" Know what to do in
at the lab t | case of an accident

 Don't taste or
sniff chemicals

"Don't experiment )
on yourself '

ThoughtCo.

¢ Bunsen burner ... Reglon of incomplete
) pel —Ctombustion

2 =
\—’L_En_undﬂ'l{\ol:mré Bunsen (11811=1899). Hottest part

o ** Main purpose: Combustible gas- air mixture éﬁ"’xﬂ"“ﬂ:::::: [ egion of ;
‘ Natural gas ’ yields a hot, eff' cient flame. air —Jintense—> ¥
*% Natural gas: Methane CH4) — Hydrocarbons. o combistion
\ »\T Sufficient 02
- ‘ Blue, nonluminous flame 2
Water +COz ]

CHs (1+ 202 (g) = CO2 () +]H20 (@)

T . |nsufficient 02 2w
Yellow, Luminous flame n/
small C particles until incandescent heating
Water + CO + CO2
3CHa (z1+ 9/2 02 (s = CO2 () + 6H20(g + Cis) + COf)
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¢ Laboratory Balance ...

“* Most common used piece, with different models & sensitivities.
** How to choose? Depending on the degree of precision required.

(T 3
#+ Common types: =

~ 1. Top-loading balance. “ 2. Triple-beam balance.
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Experiment 2

¢ Physical Properties of snbstances ..

-
ﬂ-’g'f
** Identificadon like: color, odor, density, solubtlity, M.P, B.P, state of matter.

— Qualitative & Tntensive properties
“* Addition tests aze required for more info. ; Purity, differentiation, etc.

1... Density.

** Def.: mass of substance (g) per Unit of volume ;iidet;;i-t;r;
(ml/ em¥/ L .. liquid / solid / gas ). SI F e
** Water density as a reference equal:

Jer

| volume )

e L — ———

=~ 5 | Light Metalife <1 g/ml

large volume with small mass

il =

L, | Heavy Metalifo>1g/ml
‘ large mass with small Volume




2...Solubility.  ( Solute + Solvent )
** Def.: maximum mass (g) of Substangé._gsolule' ; tﬁ'ﬂﬁdiﬁsolves in a fixed mass
(100 g) of solvent at given lemperature ’ Reaching Saturation

** Difference solubility? Because of mo ccular composition either solute or
solvent. ayaa)

** Generally ... Like dissolve like! Descriptive term Part of the solvent required
** Solid in Liquid: g per n;rt of solute
5 ~Very soluble Less than 1
L=Soluble; - Freely soluble From 1to 10
2. Insoluble. =  Soluble From 10 to 30
3. Partial soluble. - 41545301 &2 Sparingly soluble From 30 to 100
o241 485 Slightly soluble From 100 to 1000
** Liquid in Liquid: Very slightly soluble  From 1000 to 10,000
1. Miscibles 2 Practically insoluble 10,000 and over

Nes$ssVP

= S e S

Miscible

Immiscible

By tapping : |




5.. Mclting Point & Boiling Point.

GYso
** Melting P.: the temperature at which solid and liquid form of a pure substance
coexist.

ks Rap bl
oW <= Boiling P.: the temperature at which bubbles form spontaneously until the

whole liquid convert to gas at atmospheric pressure. Egiialmu;m
* Characteristic of each substance! =1

** Dependency on the Intermolecular forces of 9 am-
substance... greater the manﬁ"i'udc = higher M.P or B.P? HRH) T e o
Highly arranged and vice versa. S @ o
** Wide range of M.P mdmatcs an impure lattice? Q L a
Because i impurities disturbs the rhythm and weaken :

m:.rmolcuulfn lorces.
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Experiment 3 ; |

¢ Chemical properties of substances ...

DI E

“* Chemical properties: characteristic of substance that depends on its chemical
environment.

“* Substance: pure element or compound have a unique set of chemical & physical
propertics. ot = )

“* Trial and error study: method used to seek a pattern‘in accumulated data.

** Reagent: solid chemical or solution have a known concentration af solute.
- Chemical property indicate chemical rxn. ( Break & Form )
- Lse? .
- 1.To identify the presence or absence of substance,
= 2. Determine or measure parameter;
+3. Separation and Identification throush TAES or Systemic studics.

I'. |.. f ( ;l EI (

h Gas produced Color  Formation of The production
often with  Heatgiven  change a precipitate of an odor
i’ Effervescence out 1
5%
| 4
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** AgNOj stains skin black, not harm.
i[ ** Precipitation BHINI? AgNO3(aqg) + K2CrO4(ag)

—=> Ag2CrO4(s) + 2 KNO3(aq).

|

Reactant NaCl NaCO;  MgSO; NH4Cl |H,O0  Unknown
’ AgNO; Cloudy , Pale yellow | Faint | __White | --- e
Y White o brown | Cloudy ppt. | cloud, ppt
bottom thick
i’ NaOH [t s CIOTY G e ;
[ ¥White
P ey e oo Sl ! I
i HCl -- Bubble: e ! = =il LT
| gCoz, | |
i ¢ Balanced Equatons:
1. AgNO; (aq) =+ NaCl(aq) — AgCl (s) + NaNO, (aq)
" 2. Nnqu:,_ (aq)= 2 AgNO, (aq) — Ag.CO, (s) + 2 NaNO3 (aq)
3- MgSD. S E.ﬁgNO. ot EIE(NU!}A + Agesol 13)
i' 4. NH,Cl (ag) + AgNO, (ag) —> AgCl (s) + NH,NO; (ag)
I 5-MgSO0, (aq) + 2 NaOH (aq) —> Mg(OH). (s) + Na.S0, (aq)
i 6. Na.CO; (aq) + 2 HCl (aq) —> 2 NaCl (aq) + CO. (g) + H-0 ()
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= 3 unknown test tubes are in a test tube rack on the laboratory bench. Lying beside the test tubes are
three |abels: potassium iodide, silver nitrate, and sodium sulfide. You are to place the labels on the test
tubes using only the three solutions present. |dentify the test tubes, using the following test results.

1. A portion of Test Tube 1 added to a portion of Test Tube 3 produces a yellow, silver iodide precipitate.
2. A portion of Test Tube 2 added to a portion of Test Tube 3 produces a black, silver sulfide precipitate.

T = ST
—— ey e,
A B @

** Observation and its equation examples:

% NaHCO3 jag) + HCl (aq) = NaCl (3qj% H2L 03 (gl ee HaCOa(y = HiO (g +CO2 i T ( gas )

X AgNO3 (aq) + HCl (a3q) = AECI {5) L+ HNO3 {sq)  ( Precipitation )

X NaOH(aq) + HCl (30 = WaCl 5q) + H20(aq) + Heat (T1")  ( Hot, exothermic )

X 2By + H2 O +Heat = BaHs ) +3/2 024 (T) ( cold, endothermic)

X l2(aq) * Kl (ag) = Kl3 aq)  ( brownish = colorless ) .... Color change

X NH4Cl (3q) + NaOH (aq) = NaCl (aq) + NH4OHg) ... NHsOH ) > NHzig T + H20 sq) ( gas + odor )

e —
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Experiment 4 :

¢ Limiting Reagent... oL yield = At
2 —~ . 1 e
#* Chemical rxns affected by : = Theoretical Yield

I. Reactant (starting material )
2. Percentage yield ( affected by exper. Conditions )

** I I need L.R in my chemical reaction, it should be mixed non-stoichiometric.
** stoichiometric: chemical reaction with balanced equation.

** Limiting reagent: reactant that determine amount of product generated in
chemical reaction. Complete consumption

#* Theoretical yield depends on limiting reactant.

** 9% composition: mass ratio of component of mixture or compound to the total of
the sample.

** The concept of limiting reactant:

. Write chemical equation BALANCED.

. Calculate reactants mole

. Choose the limiting reagent *without molecular coetficient’.
. Limiting reactant coefficient moles = Product coefficient moles.

. After calculating product’s mole number, calculate mass. ( Theoretical yield )
6. After proceeding ur experience. calculate % yield.

b —

o L)

Spectator lons: cations or anions
that don’t participate in chemical
¢ Manual cxample. 33 reaction ‘observable or detectable®

Molecular ¢quation.
3BaCl2:2H;0(aq)+ 2Na3(P04)2-12H30(aq) = Bas(P0a)s (g, + 6NaCliaq+30H20¢,

lonic equation ..

{:JNaLg;;q] + ?..POJS_ i BGE'I?_O{U + 33212-..{:1(,]}"' 6{:1“[\&{!‘] i Ba;(PO4)2{s) + 6Nﬂ*{nq} ar 6Cl_[aq]+ 30 i‘IZD{{}

Net Tonic equation. .. Net lonic equation: equation

5 A with ions that participate in
alt L IPOS : . :
3Ba*’aq) + 2P0 — Bay(POu)a) observed chemical reaction.

Forming Heterogenous mixture that collect solid and filtrate it then me'asﬁre.'




Calculations:

1... M.W of BaCl;:2H,0 = 244.27 g/mole x3=732.81g/mole (LR)
M.W of Na3(PO4)>»12H,0=380.12 g/ mole  x 2 =760.24 g/mole
M.W of Bas(POa4). = 601.93 g/ mole

2... Masses of reactants or products are given...
** Bas(P0O4); mass is 0.188 g

** Salt mixture ( reactants ) mass is 0.942 g

** Limiting reagent is BaCl;-2H,0

** Mole saz(pos)2 = Mass / M . Weight el
Mole ga3(pos)2 = 0.188 g + 601.93 g/ n// .e = 3.123 x 10 * males,’

** 1 mole of Bas(POs): requires 3 mole of limiting reagent (BaCl-2H,0 )
3.123 x 10 * moles x 3 =9.369 x 10 “*mole of Ba*

** Mass gaciz-220 = Mole x M.W
Mass ayci22n20 =9.369 x 10  mole x 244.27 g/mole = 0.2288 g.

** Mass naafpoajz-12120 = Total salt mixture - Mass gaciz2H20
Mass na3iposjz12H20 = 0942*5—5223g =0.714 ¢

** Percent composition:

% BaCl>2H,0 = (0.2288 + 0.942)) x 100 % = 24.28 %
% Na3(P04)2:12H,0 = ( 0.714 +0.942 ) x 100 % = 75.79 %




Example :

T NH3 + 02— NO + H20 . 3.25 g of NH3 arc allowed to react with 3.50 g of 02,
a. Which reactant is the limiting reagent?
b. How many grams of NO are formed?

Solution:
1... balance & calculate:; 4MH: + 50: — 4NO + 6H:0

Moleny: = Mass / MW = 3.25 g + 17 g/mole = 0.1912 mole + 4 = 4.8 x 107
Pl 50; — 4NO

0.1094 = 277 = 01094 *4 /5 = 0.08752 mole

Mole, = Mass / MW = 3.5 g + 32 g/mole = 0.1094 mole = 5 = 2.2 x107
Mass NO = mole x MW = 0.08752 x 30.01 = 2.6264 g.
|
|
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