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Experiment 10Qualitative Analysis of AnionsPre-Lab AssignmentBefore coming to lab: Read the lab thoroughly. Answer the pre-lab questions that appear at the end of this lab exercise. The questionsshould be answered on a separate (new) page of your lab notebook. Be sure to show allwork, round answers, and include units on all answers. Follow the guidelines in the "Lab Notebook Policy and Format for Lab Reports" section ofthe lab manual to complete in your lab notebook the following sections of the report forthis lab exercise: Title, Lab Purpose, Procedure and Data Tables.PurposeThe purpose of this experiment is to determine what anions are present in an unknown sample.222We will be looking for the common anions sulfide (S ), sulfate (SO4 ), sulfite (SO3 ), phosphate32(PO4 ), carbonate (CO3 ), chloride (Cl ), bromide (Br ), iodide (I ), acetate (C2H3O2 ) and nitrate(NO3 ).BackgroundIn this lab, you will identify anions in an unknown. Unlike the last lab (Group I Cations), however,you will not be just be using a flow chart in which you separate ions away from each other.Instead, in this lab, you first will perform some preliminary tests using AgNO3, BaCl2, and H2SO4.In these tests, certain groups of anions will react while other groups of anions will not react. Byanalyzing the results of the first part of the experiment, you should be able to eliminate half - if notmore- of the anions as possibilities in your unknown. You will then perform confirmatory tests forthe remaining anions in question to determine whether the anions are present or absent.Preliminary TestsThe preliminary tests are described starting on the next page.Qualitative Analysis of Anions1
Treatment with AgNO3The addition of Silver nitrate (AgNO3) to your sampleSome of the anions we are examining will form an insoluble solid (precipitate) with AgNO3while other will remain soluble.Followed by the addition of nitric acid (HNO3) to the precipitateSome of the precipitates formed by the addition of AgNO3 will dissolve when HNO3 isadded.Followed by the addition of ammonia (NH3), then acetic acid (HC2H3O2), then silver nitrate(AgNO3) to the supernatantSome of anions in solution will for form a precipitate again.The results of these steps are summarized in the flow chart below.Note: When an anion islisted alone with acharge, it is in solution.When it is shown joinedwith a metal, it is part ofthe precipitate.2-2-Solution containing S , SO4 ,SO32- CO3 , Cl , Br ,I , C2H3O2 NO32-3,PO4 ,0.20 M AgNO32---SO4 , C2H3O2 NO3Ag2S(black), Ag2SO3 (white), Ag3PO4( yellow),Ag2CO3(white) AgCl (white), AgBr (cream), AgI (yellow)ConcentratedHNO3Ag2S(black), AgCl (white), AgBr(cream), AgI (yellow)2-3-SO3 , PO4 , CO32-2-Note: CO3 will decompose to form CO 2 gas dueto the acid addedConc. NH3, HC2H3O2,AgNO3Ag2SO3, Ag3PO4In order to understand why certain precipitates form, you may consult the solubility rules and K spvalues at the end of this experiment.Qualitative Analysis of Anions2
Treatment with BaCl2Starting with a new sample, the second set of preliminary tests involve the addition of bariumchloride (BaCl2). Again some of the anions will form precipitates while others will be soluble.The addition of barium chloride (BaCl2) to your sampleSome of the anions will form a precipitate with BaCl2 while other will be soluble.Followed by the addition of hydrochloric acid (HCl) to the precipitateMost of the precipitates formed by the addition of BaCl2 will dissolve when HCl is added.BaSO4 will remain as a solid.The results of these steps are summarized in the flow chart below.2-2-2-Solution containing S , SO4 , SO3 ,32- PO4 , CO3 , Cl , Br , I , C2H3O2 , NO30.20 M BaCl22----S , Cl , Br , I ,C2H3O2 , NO3BaSO4(white), BaCO3 (white),BaSO3(white), Ba3(PO4)2(white)2.0 M HClBaSO4(white)2-3-SO3 , PO4 , CO32-2-Note: CO3 will decompose to form CO 2 gas2and SO3 will form SO2 due to the added acidThe addition of HCl in the second step fails to dissolve BaSO4 since SO4strong acid.2-is the anion of aOther anions also form insoluble precipitates with barium ions such as BaCO3, BaSO3, andBa3(PO4)2. However, theses are salts of weak acids and will all dissolve in acidic solution.Salts of weak acids are soluble in strong acidsTo understand the different behavior of an anion from strong acid or a weak acid, recall La Chatelier’s Principle and consider a hypothetical salt MA which dissolves to form a cation M and–an anion A . Assume A is from a weak acid HA (more precisely the conjugate base of a weakQualitative Analysis of Anions3
acid HA). The fact that the acid is weak means that hydrogen ions (always present in aqueous –solutions) and M cations will both be competing for the A :The weaker the acid HA, the more reaction’s equilibrium lies to the right. This reaction will– gobble up A ions. If an excess of H is made available by the addition of a strong acid, even–more A ions will be consumed. This will cause reactionthe solid to dissolve.’s equilibrium to shift to the right andOn the other hand, strong acids will not dissolve salts of strong acidsConsider the addition of a strong acid to a solution containing the salt CaSO4. Recall that the2anion of this salt (SO4 ) is part of the strong acid H2SO4In, sulfate ions react with calcium ions to form insoluble CaSO4. The addition of a strong acid such as HCl (which will totally dissociated to form H ions) has no effect because H and2SO4 will not combine into a the strong acid H2SO4. 2––Note: Although H can protonate some SO4 ions to form hydrogen sulfate ("bisulfate") HSO4 ,this ampholyte acid is too weak to reverse.In Summary, if the ions are from a weak acid/base, then changing the pH will change thesolubility; if the ions are from a strong acid/base, then pH does not change solubilityExample: Which solid, AgF(s), AgCl(s), AgBr(s), or AgI(s), is more soluble in an acidic solution(as compared to pure water)? To understand, this write the reaction of H with AgCl: AgCl(s) H (aq)Ag (aq) HCl(aq);since HCl can not form in water since it is a strong acid (strong acids dissociate 100% in water),this reaction does not proceed; (Repeat with AgF: AgF(s) H (aq)Ag aq) HF(aq); since HF is a weak acid, it can form inwater and the reaction can proceed and the AgF dissolves more in an acidic solution.Qualitative Analysis of Anions4
Treatment with H2SO4Starting with a new sample, the third elimination tests involve the addition of 2.0 M sulfuric acid.Some of the anions will react to form a gas while others will undergo no reaction.The results of these steps are summarized in the flow chart below.2-2-2-Solution containing S , SO4 , SO3 ,32- PO4 , CO3 , Cl , Br , I , C2H3O2 , NO32.0 M H2SO4-H2CO3, H2S, and H2SO3Note: these decompose to form CO2, H2S,and SO2 gas22----Cl , Br , I , C2H3O2 ,NO32-The anions CO3 , S , and SO3 are the anions of the weak acids H2CO3, H2S, and H2SO3respectively. These weak acids are unstable in solution and decompose to produce the gasesCO2, H2S, and SO2 respectively. SO3S2-2-CO3 2 H3O SO2(g) 3H2O 2 H3O H2S(g) 2H2O2- 2 H3O CO2(g) 3H2OIf no gases are produced from the acidic solution, then these three anions are absent.ProcedureSafetyMost of the acids and bases used are very concentrated and can cause chemical burns if spilled.Handle them with care. Wash acid or base spills off of yourself with lots of water. Small spills (afew drops) can be cleaned up with paper towels. Larger acid spills can be neutralized with bakingsoda, NaHCO3, and then safely cleaned up. Neutralize base spills with a vinegar solution (diluteacetic acid).Solutions containing silver ions cause stains which do not appear immediately. If you suspectthat you spilled any of these solutions on yourself, wash off with soap and water.Wash your hands when finished.Wear goggles and an apron.Qualitative Analysis of Anions5
Waste DisposalYour teacher will provide a waste container for the solutions used in this experiment.Preliminary TestsObtain an unknown from the instructor.Most tests will require that you use a solution of your unknown. To prepare the unknown solutionfor testing, dissolve about 0.2 g of the unknown solid in 25 mL of water.Run the preliminary tests on both the known stock solution and your unknown.Use a fresh unknown sample for each test unless directed otherwise.Treatment with AgNO3Place 10 drops of the solution to be tested (unknown orknown which contains all ions except NO3 ) into a small testtube and add 10 drops of 0.2 M AgNO3. Stir well to mix.Centrifuge and decant. You may discard the supernate intothe waste container.-NO3 is a strong oxidizingagent and can not be in22contact with I , S , and SO3in the known solution since itwould oxidize these ions.Wash the precipitate with several drops of cold water.Centrifuge and discard the washings.Add 10-15 drops of 3.0 M HNO3 to the precipitate. Record the color of the precipitate. Centrifugeand save the supernatant.To the supernatant, add concentrated NH3 in the hood until just basic. Then add dilute (? M)acetic acid till just acidic. Finally, add 8-10 drops of 0.20 M AgNO3. Record your observations.Dispose of the sample in the waste container.Treatment with BaCl2-Place 5 drops of the solution to be tested (unknown or known which contains all ions except NO3 )into a clean small test tube. Add 5 drops of 0.20 M BaCl2. Record your observations. Centrifugeand decant. Discard the supernatant in the waste container.Add 10 drops of 2.0 M HCl. Stir well and warm. Record your observations. A white precipitateremaining proves the presence of sulfate.Dispose of the sample in the waste container.Treatment with H2SO4For this test, test only the unknown.Place approximately 0.050 g of the solid salt in a small test tube. In the hood, add 2 drops of2.0M H2SO4 . Examine the mixture for evidence of the evolution of gases. If no gases areobserved, carefully heat the mixture in the hot water bath. If still no gases are evolved, then222CO3 , S , and SO3 ions are absent. If a gas is evolved, note its odor and color. Below are theproperties of some of the gases that possibly formed. Qualitative Analysis of Anions6
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CO2 (carbon dioxide) is colorless and odorlessH2S (hydrogen sulfide) is colorless and smells like rotten eggsSO2 (sulfur dioxide) is colorless and smells like burning sulfur Confirmatory TestsBefore, you begin the confirmatory tests, you will need to analyze the results of the preliminarytests in order to eliminate some of the anions as possibilities. Only run the confirmatory tests onanions that are still in question.The confirmatory test procedures should be done using both your unknown and a sample knownto contain the ion under investigation. Known solutions can be made by dissolving a smallamount of the sodium salt of the anion- for example sodium nitrate (NaNO3) for the nitrate test,sodium chloride (NaCl) for the chloride test etc in 1-2 ml of water. Be sure all of the solid hasdissolved before starting the test.Use a fresh unknown sample for each test unless directed otherwise. To prepare a solution ofyour unknown, place 0.2 grams of the unknown in 25 mL of water.2-Test for Sulfide lon, S To 1 mL of test solution (known or unknown solution), add 6-8 drops of6.0 M HCl. Note any odor of H2S (rotten eggs). Place a strip of moistened lead acetate paper overthe mouth of the test tube and heat the test tube in a water bath for several minutes. A darkening2of the lead acetate paper as it forms PbS confirms the presence of the S ion.2222Note: If S is found to be present, SO3 cannot be present since S reduces SO3 to S.232Therefore the SO3 test may be omitted. Note also the modification of the PO4 test when S ispresent.2-Test for Sulfate Ion, SO4 To 2 mL of the test solution (known or unknown solution) add 6.0 MHCI drop by drop until the solution is slightly acidic. If this is a solution containing the unknown,note any gas-formation and carefully check for a sharp odor of SO2 gas. If an odor is noted, the2unknown likely has sulfite ion, SO3 . Continue with the sulfate test by adding 1 mL of 0.1 MBaCl2 solution, or more as needed to complete any precipitation. A white precipitate of BaSO42proves the presence of SO4 .2-Test for Sulfite Ion, SO3 Continuing with the sample used the sulfate test above .Centrifuge the tube to obtain a clear filtrate. Add a drop or two of 0.1 M BaCl2 to be sure all of the2SO4 has precipitated. Centrifuge again if more BaSO4 formed in the solution. Decant the filtrateinto a new test tube. To the clear solution, add a few drops of hydrogen peroxide to oxidize any222SO3 to SO4 . A white precipitate that forms in the solution proves the presence of SO4 asshown in the reaction below:H2O2 Na2SO3 Na2SO4 H2O3-Test for Phosphate PO4 Obtain 10 drops of the sample to be tested (known or unknown).Add 5 drops of 0.5 M (NH4)3MoO4 (ammonium molybdate) and with 5 drops 6.0 M HNO3.A yellow precipitate of (NH4)3PO4 12MoO3, indicates the presence of phosphate. If a precipitatedoes not form immediately, heat in a water bath for a few minutes.The balanced reaction for this test is 2- .3 NH4 12 MoO4 H3PO4 21 H (NH3)3PO4 12MoO3 (s) 12 H2OQualitative Analysis of Anions7
2-Note: If your sample contains sulfide ion (S ), you must first remove it since it interferes with thephosphate test. To remove the sulfide ion, begin the test by add HCl dropwise to your 10 dropsof sample to make it distinctly acidic and heat with stirring for 3 minutes to remove sulfide as H2Sgas. Continue the test by adding the ammonium molybdate and nitric acid as described above.2-Test for Carbonate CO3 Place a small (pea sized) amount of the solid to be tested into a smalltest tube. Dip a Nichrome wire loop into Ba(OH)2 solution so that some of the Ba(OH)2 solutionadheres to the wire. Place the wire with the suspended Ba(OH)2 just down into the test tubecontaining the sample to be tested. It should not be in contact with the solid.Add several drops of 2.0 M HCl to the test tube. The rapid evolution of tiny bubbles suggests thepresence of carbonate. A cloudy precipitate of BaCO3 formed in the drop of Ba(OH)2 confirmsthat presence of carbonate.2-Note: If SO3 is present, is may interfere with the carbonate test as it forms SO2 gas upon2addition of acid and will precipitate with Ba(OH)2 to form BaSO3. To remove SO3 , begin thecarbonate test by addition an equal amount of sodium peroxide (Na2O2) to your solid sample.Then add 5 drops of water, stir, and continue procedure above using the Ba(OH)2 and HCl.(alternative-OC)-Test for Chloride ion, Cl . To a 2 mL portion of the test solution (known or unknown) add a fewdrops of 6 M HNO3 as needed to make the solution slightly acidic (Test with litmus paper). If yousample contains sulfide, it must be removed by boiling the solution a moment. The free sulfurformed does not interfere.Add 1 mL of 0.1M AgNO3. (Note: If you are testing the unknown and no precipitate forms at thispoint, the lack of precipitate proves the absence of CI , Br and I ) If a precipitate forms, note thecolor of the precipitate. AgCl is white, AgBr is cream colored, and AgI is yellow. The color may bea clue to the identity of the anion, but is not always reliable since the colors formed are similar.Centrifuge the mixture. Test the clear filtrate with 1-2 drops of 0.1 M AgNO3 for completeprecipitation. If the filtrate turns cloudy, centrifuge again. Discard the filtrate and keep theprecipitate. Wash the precipitate with by adding 10 drops of distilled water to remove excess acidand silver ion. Discard the washings. To the precipitate that remains add 3 mL of distilled water, 4drops of 6 M NH4OH, and 0.5 mL of 0.1 M AgNO3. (The proportions are important because wewish to dissolve only the AgCl from any mixture of AgCl, AgBr, AgI and Ag2S.) The soluble ions Ag(NH3)2 and Cl will form if AgCl is present. These ions will be present in the solution.Shake the mixture well and centrifuge. Transfer the clear solution to a clean test tube and acidifywith 6 M HNO3. A white precipitate of AgCl confirms the presence of Cl .---Test for Iodide and Bromide ions, I , and Br . The complete separation and testing for I and Bris based upon the selective oxidation of the I ion and Br ion and their color in cyclohexane. Thecolor of the I2 (purple) is so dark it will hide the color of Br2 (brown) if it is also present.Therefore, in order to simplify this experiment, the unknown will not contain both Br and I .-To 2 mL of the test solution, add 6.0 M HCl to make the solution acidic. If you are testing the22unknown solution and either S or SO3 has been found in the unknown, boil the solution toremove the ion. Now add 1 to 2 mL of chlorine water and 2 mI of cyclohexane, stopper the tube,and shake. A purple color indicates I is present; a brown (amber) color indicates Br is present.-Test for acetate ion, C2H3O2Place a small amount of the solid to be tested for acetate ion in a small test tube. Add 3-4 dropsof concentrated (18 M) H2SO4 and mix thoroughly. Add 4-5 drops of ethanol (ethyl alcohol) andQualitative Analysis of Anions8
mix thoroughly. Heat in a boiling water bath for 1 minute. Carefully smell the order of theescaping fumes by wafting. A fruity odor of ethyl acetate (similar to juicy fruit gum) escapingproves the presence of acetate ion. Note that if nitrate is present, it forms ethyl nitrate which hasa similar order but somewhat more sweet smelling.---Test for nitrate ions, NO3 Iodide and bromide ions (I and Br ) interfere with the nitrate test sothey must be removed first if they are present.--If Br or I ion is present, treat 10 drops of the test solution with 1 ml of saturated lead acetateAgC2H3O2 solution to precipitate out AgBr or AgI. Centrifuge and use the clear supernatant for thenitrate test described below.--If neither Br nor I is present, use 10 drops of the test solution. Add 5 drops freshly preparedFeSO4 solution (You must make this solution yourself by dissolving a small amount solid FeSO4 ino2 mL H2O) and mix. Acidify with 3.0 M H2SO4, mixing thoroughly. Incline the test tube at a 45angle and gently pour about 1 mL of concentrated H2SO4 (18 M) down the side of the test tube.The concentrated H2SO4 will form a layer in the bottom of the tube because of its greater density.Avoid mixing. Let the test tube stand for 3-5 minutes. Look for the presence of a brown ring at theinterface of the concentrated H2SO4 layer and the test solution layer. The brown ring is2 Fe(NO) and indicates the presence of NO3 . A faint test may be observed more easily by holdingthe test tube against a white piece of paper. The reaction you have observed occurs in two steps:NO3- 3FeFe2 2 4H NO 3Fe NO [Fe(NO)3 2H2O2 ]Qualitative Analysis of Anions9
Data Tables1. For the preliminary tests, record your observations after the addition of each reagent. Be sureto organize your observations including the reagent added, the results for the known and theresults for the unknown. Label them clearly.2. After you have done the preliminary tests, analyze the results and eliminate anions. List theanions you have eliminated in your notebook. Explain your reasoning for eliminating each anion3. For each confirmatory test, record your observations for both the known and the unknown.4. Once you identified the anion(s) in your unknown, record the balanced net ionic chemicalequations for the reactions involved in each preliminary and confirmatory test for the unknownsample.A Note on Net ReactionsThe balanced net reaction describes the chemical changes of any reaction. It is balanced in theusual sense: as many moles of each element in all the reactants as in all the products, and a netcharge for all reactants equal to that for all products. It is a net reaction in the sense that onlythose species in solution that actually change or participate in new bonding situations are3 included. Consider a test where solid NH4SCN is added to a solution containing Fe . The netreaction, however, does not mention NH4SCN, since it dissociates in solution to the ammonium ion, NH4 , and the thiocyanate ion, SCN . Only the thiocyanate ion is involved in the chemistry; theammonium ion is a spectator ion. Thus, we write the balanced net reaction as Fe3 6 SCN Fe(SCN)6 3-Writing net reactions thus requires you to be able to identify the reacting species in solution aswell as the resultant new product, be it solid precipitate or, as in this case, a complex ion thatstays in solution.Qualitative Analysis of Anions10
Pre-Lab Questions1. The procedure for chloride analysis makes use of the fact that AgCl can be more easilydissolved than AgBr nor AgI in water. Look up the solubility products constants of AgCl, AgBr andAgI and show how their relative solubilities agree with this fact.2. Write the balanced, net ionic equation for the reaction occurring when2 2(a) Ba is added to a SO4 containing solution2 3(b) Ba is added to a PO4 containing solution3. Write the balanced, net ionic equation for the reaction occurring when (a) Ag is added to a Cl containing solution 3(b) Ag is added to a PO4 containing solution-4. Why does the known stock solution contain all the anions under investigation except NO3 ?Why is the NO3 left out?5. Consider the first step of the second preliminary test- the addition of BaCl2 to an unknownsolution. You may wish to refer to the flow chart on page 3 of the experiment.a. If you see no precipitate form, what anions can you eliminate as possible anions from yourunknown?b. If you see a precipitate form, what anions can you eliminate as possible anions from yourunknown? Be Careful!6. Consider the first two steps of the first preliminary test- the addition of AgNO3 followed byaddition of HNO3. If you see a precipitate form with the addition of AgNO3 and the precipitatedissolves when HNO3 is added,a. What anions can you eliminate as possible anions from your unknown?b. List the anions -one of which must be in your unknown. (Hint: There are three of them.)Qualitative Analysis of Anions11
Post-Lab Questions1. Three of the four following compounds listed below will dissolve more in an acidic solutionthan in water. Which compound will not dissolve more in an acidic solution? Explain.PbF2, Pb(CN)2, PbI2, Pb3(PO4)2-32. 0.100g of Na2CO3 is added to a 200.0 ml solution of 1.00 x 10 M Ca(NO3)2. Will a precipitateform?3.a. What is the molar solubility (mol/L) of AgCl?b. What is the solubility (g/L) of AgCl?4. Regarding the first step of the lab, what concentration of AgNO3 is required to just cause SO3-2ions to precipitate. Assume the concentration of SO3 is 0.10 M.-25. Regarding the second preliminary test, if 100.ml 0.050M BaCl2 is combined with 150.ml0.0075M Na2CO3, will a precipitate form?5. When some precipitates dissolve in HCl or HNO3, the reason is that a more “stable” or lessstrong acid than either HCl or HNO3 is formed. For example, barium phosphate, which is normallyinsoluble in water, dissolves in HCl because the weaker acid H3PO4 (phosphoric acid) is formed.Ba3(PO4)2(s) 6 HCl(aq) 2 H3PO4(aq) 3 BaCl2(aq).Write a balanced equation to show how insoluble silver (I) phosphate, Ag3PO4, can dissolve in thestrong acid HNO3 for a similar reason.Qualitative Analysis of Anions12
oSelected Solubility Products and Formation Constants at 25 CSolubility RulesAlthough all compounds have a characteristic solubility in water at a given temperature, somefamilies of compounds are more soluble than others and it is useful to know certain general rulesof solubility. We call any substance the solubility of which is less than 0.01 mol/L insoluble. If itssolubility is greater than 0.1 mol/L, we call it soluble. If its solubility is between 0.01 and 0.1 mol/L,we say that it is slightly soluble.The following solubility rules can be used to determine solubilities in water, with the disclaimerthat they don't always hold, nor do they include every ion which is in common use, but they aregood to have nearby when needed:1. All sodium, potassium, and ammonium salts are soluble.2. All nitrates, acetates and perchlorates are soluble.3. All silver, lead and mercury(I) salts are insoluble.4. All chlorides, bromides and iodides are soluble.5. All carbonates, sulfides, oxides and hydroxides are insoluble.6. All sulfates are soluble except strontium sulfate and barium sulfate.That having been said, here is a table of solubility product constants.CompoundFormulaKspaluminum hydroxidealuminum phosphatebarium carbonatebarium chromatebarium fluoridebarium hydroxidebarium iodatebarium oxalatebarium sulfatebarium sulfitebarium thiosulfatebismuthyl chloridebismuthyl hydroxidebismuth(III) sulfidecadmium carbonatecadmium hydroxidecadmium iodatecadmium sulfidecalcium carbonatecalcium chromatecalcium fluoridecalcium hydroxidecalcium iodatecalcium oxalate .6 x 10-196.3 x 10-95.1 x 10-102.2 x 10-61.0 x 10-35 x 10-91.5 x 10-82.3 x 10-101.1 x 10-78 x 10-51.6 10-311.8 x 10-104 x 10-971 x 10-125.2 x 10-142.5 x 10-82.3 x 10-278.0 x 10-93.8 x 10-47.1 x 10-95.3 x 10-65.5 x 10-77.1 x 10-81.96 x 10Qualitative Analysis of Anions-3313
calcium hydrogen phosphatecalcium phosphatecalcium sulfatecalcium sulfitechromium(II) hydroxidechromium(III) hydroxidecobalt(II) carbonatecobalt(III) hydroxidecobalt(II) sulfidecopper(I) chloridecopper(I) cyanidecopper(I) iodidecopper(I) sulfidecopper(II) arsenatecopper(II) carbonatecopper(II) chromatecopper(II) ferrocyanidecopper(II) hydroxidecopper(II) sulfidecopper(II) thiocyanatefluorapatitehydroxyapatiteiron(II) carbonateiron(II) hydroxideiron(II) sulfideiron(III) arsenateiron(III) ferrocyanideiron(III) hydroxideiron(III) phosphatelead(II) arsenatelead(II) azidelead(II) bromatelead(II) bromidelead(II) carbonatelead(II) chloridelead(II) chromatelead(II) fluoridelead(II) hydroxidelead(II) iodatelead(II) iodidelead(II) sulfatelead(II) sulfidelithium carbonatelithium fluoridelithium phosphatemagnesium ammoniumphosphatemagnesium arsenatemagnesium carbonateQualitative Analysis of H)2Pb(IO3)2PbI2PbSO4PbSLi2CO3LiFLi3PO4MgNH4PO41 x 10-261 x 10-69.1 x 10-86.8 x 10-162 x 10-316.3 x 10-131.4 x 10-441.6 x 10-214.0 x 10-61.2 x 10-203.2 x 10-121.1 x 10-482.5 x 10-367.6 x 10-101.4 x 10-63.6 x 10-161.3 x 10-202.2 x 10-376 x 10-144.0 x 10-601.0 x 10-361.0 x 10-113.2 x 10-168.0 x 10-196 x 10-215.7 x 10-413.3 x 10-384 x 10-221.3 x 10-364.0 x 10-92.5 x 10-67.9 x 10-54.0 x 10-147.4 x 10-51.6 x 10-132.8 x 10-82.7 x 10-51.2 x 10-132.6 x 10-97.1 x 10-81.6 x 10-293 x 10-22.5 x 10-33.8 x 10-93.2 x 10-132.5 x 10Mg3(AsO4)2MgCO32.1 x 10-83.5 x 10-2014
magnesium fluoridemagnesium hydroxidemagnesium oxalatemagnesium phosphatemanganese(II) carbonatemanganese(II) hydroxidemanganese(II) sulfidemercury(I) bromidemercury(I) chloridemercury(I) chromatemercury(I) cyanidemercury(I) iodidemercury(I) sulfatemercury(I) sulfidemercury(I) thiocyanatemercury(II) sulfidemercury(II) thiocyanatenickel(II) carbonatenickel(II) hydroxidenickel(II) sulfidescandium fluoridescandium hydroxidesilver arsenatesilver acetatesilver azidesilver benzoatesilver bromatesilver bromidesilver carbonatesilver chloridesilver chromatesilver cyanidesilver iodatesilver iodidesilver nitritesilver oxalatesilver sulfatesilver sulfidesilver sulfitesilver thiocyanatestrontium carbonatestrontium chromatestrontium fluoridestrontium oxalatestrontium sulfatestrontium sulfitethallium(I) bromatethallium(I) bromidethallium(I) chlorideQualitative Analysis of 2O4SrSO4SrSO3TlBrO3TlBrTlCl-83.7 x 10-111.8 x 10-77 x 10-251 x 10-111.8 x 10-91.9 x 10-132.5 x 10-235.6 x 10-135.0 x 10-92.0 x 10-405 x 10-294.5 x 10-77.4 x 10-471.0 x 10-203.0 x 10-521.6 x 10-202.8 x 10-96.6 x 10-152.0 x 10-193 x 10-184.2 x 10-184.2 x 10-221.0 x 10-32.0 x 10-82.0 x 10-52.5 x 10-55.5 x 10-135.3 x 10-128.1 x 10-101.8 x 10-121.1 x 10-161.2 x 10-83.0 x 10-178.3 x 10-46.0 x 10-113.6 x 10-51.4 x 10-516 x 10-141.5 x 10-121.0 x 10-101.1 x 10-52.2 x 10-92.5 x 10-74 x 10-73.2 x 10-84 x 10-41.7 x 10-63.4 x 10-41.7 x 1015
-15thallium(I) chromatethallium(I) iodatethallium(I) iodidethallium(I) sulfidethallium(I) thiocyantethallium(III) hydroxidetin(II) hydroxidetin(II) sulfidezinc carbonatezinc cyanidezinc hydroxidezinc iodatezinc oxalatezinc phosphatezinc CO3Zn(CN)2Zn(OH)2Zn(IO3)2ZnC2O4Zn3(PO4)2ZnS9.8 x 10-63.1 x 10-86.5 x 10-226 x 10-41.6 x 10-466.3 x 10-281.4 x 10-261 x 10-111.4 x 10-163 x 10-171.2 x 10-63.9 x 10-82.7 x 10-339.0 x 10-252 x 10Formation Constants ofSelected Complex Ions, ato25 CFormulaKf-Ag(CN)2 Ag(NH3)23Ag(S2O3)2 Co(SCN)Cu(CN)22 Cu(NH3)42 Fe(SCN)2HgI42 Zn(NH3)42Zn(OH)4Qualitative Analysis of Anions185.6 x 1071.7 x 10132.9 x 10100161.0 x 10131.0 x 10900274.2 x 1092.9 x 10174.6 x 1016
Qualitative Analysis of Anions 1 Experiment 10 Qualitative Analysis of Anions Pre-Lab Assignment Before coming to lab: Read the lab thoroughly. Answer the pre-lab questions that appear at the end of this lab exercise. The questions should be answered on a separate (new) page of File Size: 343KBPage Count: 16Explore further(PDF) Experiment Report: Analysis of Anions and Cations .www.academia.eduExperiment 7 Qualitative Analysis: Anionswww.csus.eduLab Experiment #8: Qualitative Analysis of Common Anions .www.youtube.comQualitative Analysis of Anions - Odinitywww.odinity.comLab 13 Qualitative Analysis of Cations and Anionsdoctortang.comRecommended to you b
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Qualitative Inorganic Analysis - Weebly 


Qualitative Inorganic Analysis Anions are divided into six groups: 1- Carbonates and Bicarbonates group 2- Sulphur-containing anions 3- Halides 4- Cyanogen anions 5- Arsinic and phosphorous containing anions 6- Nitrogen- containing anions 1. Carbonates -and Bicarbonates group, CO 3 2-, HCO 3 2CO 3 - HCO 3-Parent acid Carbonic acid (H 2 CO 3
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Objective Discussion 


Learn how to separate and identify selected anions - chloride, bromide, iodide, phosphate, carbonate, sulfate, and nitrate. Discussion The principles that are employed in the identification of metal ions can also be applied to anions. Just like in the qualitative analysis of cations, the qualitative detection of anions in a sample depends on the
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dr hab. inż. Agnieszka Pladzyk, Department of Inorganic ... 


Group I Anions dr hab. inż. Agnieszka Pladzyk, Department of Inorganic Chemistry, GUT, Poland 1 Introduction The qualitative analysis, or identification, of the common anions is simpler than the analysis of the cations and usually depends on spot tests of the anions
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SEMIMICRO QUALITATIVE ANALYSIS 


SEMIMICRO QUALITATIVE ANALYSIS Page 3 QUALITATIVE ANALYSIS Qualitative analysis is the separation and identification of the different cations and anions. We will confine ourselves to the more common elements. The following are the metals (cations) which could be present. Ag1 , Pb2 , Ni2 , Fe3 , Co2 , Mn2 , Al
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Lab #7: Qualitative Analysis of Cations and Anions 


systematic qualitative analysis scheme, each substance present is separated from the other substances. Then a confirmatory test is used to prove that the isolated substance is the expected one. To begin the lab experiment, a solution containing four cations is analyzed using the techniques for qualitative analysis of cations.
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Qualitative Analysis of Anions - Welcome to web.gccaz.edu 


individually to perform a qualitative analysis on a numbered Unknown solution B (containing 2, 3, or 4 of the four anions), to determine which ani
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Qualitative Analysis of Group I Cations- The Silver … 


Qualitative Analysis of Group I Cations – The Silver Group 2 temperature of the solution increases from 20 C to 100 C. The solubilities of AgCl and Hg 2Cl 2 increases very little over this temperature range. Thus, PbCl 2 can be separated from the other two chlorides by adding hot water.File Size: 287KBPage Count: 9Explore furtherExperiment 12: Qualitative Analysis of Cationswww.bc.edu6: Qualitative Analysis of Group I Ions (Experiment .chem.libretexts.org18.9: Qualitative Cation Analysis - Chemistry LibreTextschem.libretexts.orgSeparation and identification of cationswww.periodni.comOxidation numbers calculatorwww.periodni.comRecommended to you b
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On Getting What You Want: Our Method of Manifestation 


On Getting What You Want: Our Method of Manifestation This point cannot be overemphasized. You need to see that the way it is now is the way you have chosen it to be on some level.
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IN THIS ISSUE CAR WASH INSIGHT Recent, Notable M&A Transactions .

9/8/2022 Club Car Wash Sites of Tidal Wave Express Car Wash 8 8/29/2022 Take 5 Car Wash Soft Touch Car Wash, Auto Oasis Car Wash, Clearwater Car Wash and Birdie's Car Wash 5 8/25/2022 WhiteWater Express Geaux Clean Car Wash 7 8/19/2022 ModWash Home Team Car Wash 3 8/18/2022 Splash In ECO Car Wash (Wills Group) Blue Hen Car Wash 2
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Personal insurance - Car & Business insurance King Price Insurance

The king's insurance options 5 Things you need to know 7 The stuff you need to do 14 How to claim 16 Our commitment to you 20 Car insurance 22 Car warranty 37 Shortfall cover 45 Scratch and dent 46 Tyre and rim 48 Motorbike insurance 53 Trailer and caravan insurance 64 Watercraft insurance 68 Home contents insurance 77 Buildings insurance 89
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ESSENTIAL PLAN - Discovery

Car insurance only Car and home insurance Car insurance only Car and home insurance 12.5% 25% 5% 10% YOUR FUEL CASH BACK PERCENTAGE GET TO THE HIGHEST CASH BACK PERCENTAGE Add at least R250 000 of home insurance (household contents, buildings or both) Take your car to Tiger Wheel & Tyre and pass the Annual MultiPoint check
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CAR INSURANCE EVERYTHING EXPLAINED - RSA Insurance Group

CAR INSURANCE 93013821.indd 1 15/03/2018 10:46. 2 WELCOME TO µ CAR INSURANCE Thank you for choosing µ to protect you and your car. This booklet is intended to help you check your cover and to reassure you that µ will give you the protection you need for the year ahead. First of all, to help you understand your car insurance policy we want to .
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Describe types and purposes of insurance.

D.O. CAPS Consumer Skills: Insurance—10E 3 Your car - The car you drive can also affect your insurance rates. Insurance companies place certain kinds of cars in special risk categories. You should ask your insurance agent before making a car purchase to make sure you aren't getting a car that will cost you extra for your liability insurance.
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Contours Options Infant Car Seat Adapter Instruction Sheet

your Infant Car Seat, as described in the instruction manual provided by the Infant Car Seat manufacturer. † WHEN USING ONLY ONE INFANT CAR SEAT ADAPTER OR TWO FOR TWINS, THE FOLLOWING INFANT CAR SEATS CAN BE USED: † If your Infant Car Seat is not one of the models listed above, DO NOT use your infant car seat with this car seat adapter.
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Microsoft Advertising Travel Update

last minute cruise deals -58.50% Car Rental Queries WoW Change car rental -43.80% rental cars -46.30% car rentals -40.60% cheap car rentals -48.00% car rentals cheapest rates -52.20% rent a car- 40.30% cheap rental cars -45.60% rental car -41.80% car rental deals -49.30% rental cars lowest price -53.90% Flight Queries WoW Change cheap flights .
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Design and development of lift for an automatic car parking system

1. Stacker type car parking system 2. Puzzle type car parking system 3. Level type car parking system 4. Chess type car parking system 5. Rotary type car parking system 6. Tower type car parking system But lift is used only in tower type car parking system. Objectives:-
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Gold Tier - MAPFRE Insurance

Foy Insurance of MA, LLC 198 Frank Consolati Insurance Agency, Inc. 198 County Insurance Agency, Inc. 198 Woodrow W Cross Agency 214 Woodland Insurance Agency, Inc. 214 Tegeler Insurance Services of CT, Inc. 214 Pantano/VonKahle Insurance Agency, Inc. 214 . Hanson Insurance Agency, Inc. 287 J.H. Slattery Insurance Agency, Inc. 287
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Car Insurance This booklet covers:Car Rapid Bonus Business

Car Insurance This booklet covers:Car Rapid Bonus Business RAC Direct Insurance is a trading name of London and Edinburgh Insurance Company Limited. Registered in England No 924430. Registered Office: 8 Surrey Street, Norwich NR1 3NG. Member of the Aviva Group. Authorised and regulated by the Financial Services Authority. RAC052(V27)-1971-06.06 .
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Root Insurance (ROOT) - Citron Research

Root Insurance (ROOT) Leveling the Playing Field of Car Insurance What every trader needs to know about one of the mostheavily shorted stocks in the market Traditional Credit-Based Car Insurance PerpetuatesEconomic and Racial Inequalities as one in three American cannot affordessentials because of car insurance premiums
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NK-ID 0192-8365-3702-0D3E - Car-O-Liner

CAR-O-DATA. 4. The vast majority of vehicles on the road today can be found in Car-O-Liner's database. Your . Car-O-Tronic. is delivered with a 14-day trial . Car-O-Data Vision2. subscription. Car-O-Data. is available with different subscription periods and database. 4. Check all options with our distributors. SOFTWARE PART. NO. Vision2 X1 .
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46686 Vision2 IM EN r0 - Metropolitan Car-o-liner

Car-O-Tronic, Vision2 Software and Car-O-Data. Car-O-Tronic is the measuring hardware, Vision2 Software is the measuring software. Car-O-Data is a database containing Car-O-Liner DataSheets, photo DataSheets and indexes for most vehicles. Car-O-Data is available through an online subscription or a DVD subscription which is updated 4 times a year.
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Colorado Masonic Library & Museum Store

York Rite 15.00 _ CE40 Car Emblem - Order of the Eastern Star Cut-Out Auto Car Emblem-CE40 OES 15.00 _ CE41 Car Emblem - Shriners Cut-Out Auto Car Emblem-CE41 Shrine 15.00 _ CE42 Car Emblem - 33rd Degree Wings Up Cut-Out Auto Car Emblem-CE42 Scottish Rite 15.00 _ CE43 Car Emblem Free & Ac
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Queueing Theory Part 2 - UW Courses Web Server

Queueing Theory-12 Car Wash Example Consider the following 3 car washes Suppose cars arrive according to a Poisson input process and service follows an exponential distribution Fill in the following table What conclusions can you draw from your results? ! µ! L L q W W q P 0 Car Wash A 0.1 car/min 0.5 car/min Car Wash B 0.1 car/min
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