Chemistry 09-106: Modern Chemistry Il Carnegie Mellon University

Laboratory 3
Thursday, March 22, 2001

Equipment
The following acids and bases, all of which can be bought at a hardware store:
0.1M H3POQO, (phosporic acid) 0.1M HCI (Muriatic acid) 0.1M NaOH (Lye, Drano)
0.1M Na,COj3 (washing soda) 0.1M NaHCOj3 (baking soda) 0.1M NaHSO, (Lime away)
0.1M Na3PQ, (T.S.P. scouring powder) 0.1M NH; (ammonia) 0.1M HAc (vinegar)
Plus:
plastic pipettes capable of delivering 1-3 ml of solution with an accuracy of about 5-10%
Tray with wells to hold solution (number of wells is about 5 x 10, the diagram below shows a 5x6 array)
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Universal indicator
Goal

To make solutions with the following pH’s, such that they have the indicated colors when universal indicator is
added.

pH =4 (red) pH=6 (yellow) pH =7 (green) pH=9 (blue)  pH=10 (indigo)
You should use these solutions to draw a pattern in the wells of the tray. Make sure you use all 5 colors.

Also, try to make each pH in more than one way (i.e. using different starting ingredients).
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Jonization Constants of Acids at 25°¢

Acid HA A= K, pk,
Hydriodic HI I~ ~10 1|
Hydrobramic HBr Br~ ~10° =9
Perchlanic HCD, Clog -1 —=
Hydrochlaric HO - g =7
Chlorie HCIO, Cloy ~ 10 ~=1
Sulfuric (1) H;504 HS07 ~10F o
Mitric HNOy NOy 20 =3
Hydroniam iom H,0* H,O 1 0.0
Todic HIO, 107 1.6 % 1071 0,80
Ormalic (1) H 0y HC;D.‘ §00 1078 1.23
Sulfurous (1] H50, 154 = 1072 LBl
Sulfuric (2) HS05 SDI: 1.2 = 10t 1.2
Chloroas HI, Clos L1 = 10=% 1.%
Phasphoric (1} H;P0, H;PO5 7.52 % 1077 2.12
Arsenic (1) HyAsCy HsAsDg 5.0 102 2.30
Chloroaceric CH,CICO0H CH;CIC00" 14 %107} 2.85
Hydrofhuric HF F 66 % 1071 318
Mitrows HMO, NOgy 4.6 % 10~ 3.4
Formic HCOOH HOOO~ L.77 % 1o* 378
Benzoic C4HyCOOH CyH,CO0~ G446 x 1077 419
Omalic (2) HC;0F " 64 % 10°F 419
Hydrazoie HN, Ny 1.9 % 1978 472
Acetic CH,COOH CH,CO0~ 1.76 = 103 4.75
Progionic CH;CH,COOH CH,CH,CO0™ 134 = 1077 4.87
Pyridinium ioa HCHN* CsHN 5.6 107 525
Carbewic (1) H;CO HCO7 45 = 1677 637
Sulfarous (Z) HS0y S04~ 102 = 1077 691
Anenic (2) HAsQy HAsO " 93 x 10 ¥ 7.03
Hydrosfusic H;5 HS™ 9.1 % 107% 704
Phosphocic (2) H;POR HPO§~ 6.23 x 10~® 7.21
Hypochlorous HCIO CH~ 3.0 1078 7.53
Hydrocyanic HCN CN- 617 = 10-10 9.21
Amamonium bon NHY NH; 7.6 % 1070 9.5
Carbomic (2) HCOy Cod~ 4.8 1071 10.32
Arsenic (3) Hasf~ Asd 3.0x% 101 1153
Hydrogen perozide  HyOy HOT g o= 10=" 1L.62
Fhosphoric (3) HPO§™ PO§” 2.2 = 10~ 1267
Witer HyO oH~ E 14,00
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