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Group I Anionsdr hab. inż. Agnieszka Pladzyk, Department of Inorganic Chemistry, GUT, PolandIntroductionThe qualitative analysis, or identification, of the common anions is simpler than theanalysis of the cations and usually depends on spot tests of the anions rather thanseparations followed by Confirmatory tests. Nevertheless, for the purpose of systematicqualitative analysis, anions are classified into 7 groups on the basis of their behaviouragainst AgNO3 and BaCl2 and the solubility in water and 2M HNO3 of precipitate productsof the reactions.Group I: anions form white precipitate of silver salts which are insoluble in water and2M HNO3 solution. Barium salts are soluble in water. Group I consists of Cl– (chloride),Br–(bromide), I–(iodide), [Fe(CN)6]4 (ferrocyanide), [Fe(CN)6]3 (ferricyanide) anions.Group II: anions form white precipitates of Ag salts which are slightly soluble in waterand soluble in 2M HNO3 solution. Barium salts are soluble in water. Group II consists ofNO2 (nitrite), CH3COO (actetate), S2– (sulfide).Group III: anions form white precipitates with both Ag and Ba2 ions slightly soluble inwater and soluble in 2M HNO3. Group III consists of SO32 (sulfite), CO32 (carbonate),C2O42 (oxalate), BO33 (borate), C4H4O62 (tartrate) anions.Group IV: anions form color precipitates with Ag and Ba2 ions which are slightlysoluble in water and soluble in 2M HNO3 solution. Group IV contain PO43 (phosphate),S2O32 (thiosulfate), CrO42 (chromate) anions.Group V: anions do not form any precipitates with Ag and Ba2 ions. This groupconsists of NO3– (nitric) and MnO4 (permanganate) anions.Group VI: SO42– ions form Ag2SO4 precipitate soluble in water and white precipitate ofBaSO4 insoluble in water and 2M HNO3.Exercise 1:IntroductionGroup I anions form insoluble silver salts. Upon the addition of AgNO3 Cl–, Br–, I–,[Fe(CN)6]4 , [Fe(CN)6]3 ions precipitate as AgCl, AgBr, AgI, Ag4[Fe(CN)6] andAg3[Fe(CN)6] insoluble in 2 M HNO3Separation and identification of I Group anions Cl–, Br–, I–, [Fe(CN)6]4 , [Fe(CN)6]3 The initial sample may be colorless or yellow. If the sample is yellow it may contain atleast one of [Fe(CN)6]4 and [Fe(CN)6]3 ions. Therefore, they must be identified as firstfrom the initial sample with the following reactions:[Fe(CN)6]4 K4[Fe(CN)6 FeCl3 excess Fe4[Fe(CN)6] 12 KClPrussian blue - a dark blue pigmentreactions 1-2K4[Fe(CN)6 FeSO4 K2Fe[Fe(CN)6] K2SO4reaction 2light blue color which changes into dark blue1
Group I Anionsdr hab. inż. Agnieszka Pladzyk, Department of Inorganic Chemistry, GUT, Poland[Fe(CN)6]3 K3[Fe(CN)6 FeCl2 KFe[Fe(CN)6] 2 KClKFe[Fe(CN)6] FeCl2 FeFe2[Fe(CN)6]2 blue precipitate – Turnbull blueK3[Fe(CN)6 FeCl3 FeIII[FeII(CN)6] 3 KCldark-brown colorreactions 3-4reaction 5After identification of these anions they have to be removed before further identificationof the rest of anions of this group. For this purpose the excess of ZnSO4 solution shouldbe used, because ZnSO4 reacts with [Fe(CN)6]4 and [Fe(CN)6]4 anions and precipitatesas zinc salts of Zn2[Fe(CN)6] and Zn3[Fe(CN)6]:ZnSO4 K4Fe(CN)6 Zn2[Fe(CN)6] 2 K2SO4 white precipitatereaction 6ZnSO4 K3Fe(CN)6 Zn3[Fe(CN)6] 3 K2SO4 orange precipitatereaction 7When precipitates occurred, filtrate the mixture and discard the precipitate A (scheme1). Filtrate A contains only Cl , Br and I and should be colorless. If the Filtrate A is stillyellow, additional portion of ZnSO4 must be added and resulted precipitate filtratedagain. Then the rest of anions can be identified from obtained Filtrate A.Br– and I– ions can be also identified from the initial sample. The identification of thesetwo ions can be followed in one test tube with the use of Cl2aq and CHCl3. For thispurpose take 2 ml of the initial sample, add 2 ml of CHCl 3 and some portion of Cl2aqsolution. Next, close test tube with your thumb and shake it vigorously. The presence ofI– ions is confirmed, when the organic layer of CHCl3 is tinted violet.2NaI Cl2aq 2NaCl I2reaction 7e5c/redox-3462885The chlorine water should be added several time with small portions in order to checkthe presence of Br . When the violet color will disappear from the chloroform layer andyellow-orange color will appear we can state, that Br– ions are present in our initialsample.2NaBr Cl2aq 2NaCl Br2reaction 9The lack of the color allow to state that Br– ions are not present in the analyzed sample.2
Group I Anionsdr hab. inż. Agnieszka Pladzyk, Department of Inorganic Chemistry, GUT, PolandNOTE: I and [Fe(CN)6]3 ions cannot be present together in one solution, because I ionsundergo the oxidation in the presence of [Fe(CN)6]3 ions.2 K3[Fe(CN)6] 2 KI I2 2 K4[Fe(CN)6reaction 10Chloride ions Cl can be identified from initial sample. As first silver nitrate AgNO3 and 2M HNO3 must be added. All anions from I group will precipitate as silver salts.NaCl AgNO3 AgCl NaNO3NaBr AgNO3 AgBr NaNO3NaI AgNO3 AgI NaNO3reaction 11reaction 12reaction 13Silver chloride is insoluble in diluted inorganic acids and dissolves in diluted NH3aqsolution (1 portion of NH3aq solution and 3 portions of distilled H2O):AgCl 2 NH3 Ag(NH3)2Clreaction 14After adding HNO3 solution to resulting Filtrate C (scheme 1) white precipitate of AgClis obtained again:Ag(NH3)2Cl HNO3 AgCl NH4NO3reaction 15The rest of analytical reactions of Cl–, Br–, I–, [Fe(CN)6]4 , [Fe(CN)6]3 ionsH2SO4 dilutedCl no reactionBr– and I– react in higher temperatureNaBr H2SO4 HBr NaHSO4NaI H2SO4 HI NaHSO42 K4[Fe(CN)6] 3 H2SO4 K2Fe[Fe(CN)6] 3 K2SO4 6 HCN at room temperatureKMnO4 in acidic solutionCl no reaction in cold solution, but Cl undergo reduction after heating10 KCl 2 KMnO4 8 H2SO4 5 Cl2 2 MnSO4 6 K2SO4 8 H2OBr–, I– and [Fe(CN)6]4 undergo reduction at lower temperature10 KBr 2 KMnO4 8 H2SO4 5 Br2 2 MnSO4 6 K2SO4 8 H2O(and similarly for I–)KMnO4 5 K4[Fe(CN)6] 4 H2SO4 5 K3[Fe(CN)6] MnSO4 3 K2SO4 4 H2OCu(II) saltsCu(II) salts undergo reduction in the presence of I ions and form CuI slightly soluble inwater2 CuSO4 4 KI 2 CuI I2 2 K2SO43
Group I Anionsdr hab. inż. Agnieszka Pladzyk, Department of Inorganic Chemistry, GUT, PolandHydrogen peroxide H2O2Iodide ions undergo oxidation in the presence of H2O2 in the presence of weak aceticacid2 KI H2O2 2 CH3COOH I2 2 CH3COOK 2 H2OFe(III) saltsFeCl3 evolve gasous I2 from I ions solution2 FeCl3 2 KI FeCl2 I2 2 KClK4[Fe(CN)6 FeCl3 excess Fe4[Fe(CN)6] 12 KClPrussian blue - a dark blue pigmentK3[Fe(CN)6] FeCl3 FeIII[FeII(CN)6] 3 KClPotassium dichromate K2Cr2O7causes the oxidation of Br and I in the presence of sulfuric acid H2SO4K2Cr2O7 6 KBr 7 H2SO4 3 Br2 4 K2SO4 Cr2(SO4)3 7 H2OK2Cr2O7 6 K4[Fe(CN)6] 7 H2SO4 6 K3[Fe(CN)6] Cr2(SO4)3 4 K2SO4 7 H2OOther reducing agents in reactions with [Fe(CN)6]3 ions:2 K3[Fe(CN)6] 2 KI I2 2 K4[Fe(CN)6]2 K3[Fe(CN)6] K2S 2 K4[Fe(CN)6] SK3[Fe(CN)6] Fe(OH)2 KOH K4[Fe(CN)6] Fe(OH)34
Group I Anionsdr hab. inż. Agnieszka Pladzyk, Department of Inorganic Chemistry, GUT, PolandScheme 1Samplegroup I anionsCl–, Br–, I–, [Fe(CN)6]4 , [Fe(CN)6]3 Test for [Fe(CN)6]4 , Fe(CN)6]3 reaction 1-5Test for Br– and I–with Cl2aqreaction 8-9if positiveZnSO4aq excessFiltrate AZnCl2 , ZnBr2, ZnI2Precipitate AZn2[Fe(CN)6] and Zn3[Fe(CN)6]reactions 6-72M HNO3 and AgNO3Precipitate BAgCl, AgBr, AgIreactions 11-13diluted NH3aqPrecipitate CAgBr and AgIFiltrate CAg(NH3)2Clreaction 142M HNO3Precipitate DAgClwhite precipitate,reaction 155
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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Focus sur Djibouti 


République de DJIBOUTI Superficie: 23 200 km2 Climat : Semi desertique Littoral: 370 km à l'entrée de la Mer Rouge Population : 859 000 habitants Capitale: Djibouti - Population: 543 369 hab. Principales villes: Tadjoura 104 318 hab. Dikhil 97 714 hab. Ali Sabieh 92 134 hab. Obock 44 246 hab. PIB : 1,3 milliards de Dollars Nombre de fonctionnaires : 8 000
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GUIDE PRATIQUE - Habiter La Réunion 


GUIDE PRATIQUE 7 REGION NORD EPCI: CINOR Communes: 3 Population: 200 000 hab. (24,5% de la population) Emploi: 35% des emplois REGION EST EPCI: CIREST Communes: 6 Population: 125 000 hab. (14% de la population) Emploi: 9% des emplois REGION OUEST EPCI: TCO Communes: 5 Population: 212 000 hab. (25% de la population) Emploi: 25% des emplois .









14 Views




1y ago






















Agnieszka Brzeżańska AGNIESZKA BRZEżAńSKA THIS ALL OCCURS QUICKLY, WITH ... 


Beautiful Weather, Foksal Gallery Foundation, Warsaw One, Another, The FLAG Art Foundation, New York From Berlin, Martin Asbaek Gallery, Drausen ist feindlich, Bel Etage, Rosa-Luxemburg-Platz, Berlin Dirty Water, National Gallery, Sopot Starke Emergenz, Kunstraum Innsbruck 2010 Milk Drop Coronet. 30 Exhibitions on the Virtuosity
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Effects of a Facility Dog on Student Learning and the ... 


The conceptual framework for this study was human-animal bond theory (HAB), which postulates that human-animal relationships have the potential to positively impact the well-being of humans. HAB theory is based on Wilson's (1984) theory of biophilia, the concept that humans are innately attracted to other life forms (i.e., animals, plants,









35 Views




2y ago






















Mitigation of harmful algal blooms using modified clays ... 


and HAB organisms was intensely studied by Yu and co-workers (see Yu and Zou, 1994; Yu et al., 1994a,b,c, 1995b) who determined the key factors controlling the ﬂocculation efﬁciency of clays. Clay surface modiﬁcation theory and methods for improving removal efﬁciency of HAB cells have been proposed. Various Alexandrium
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Habitat-specific larval dispersal and marine connectivity ... 


hab*). We then applied the three different spacing rules (SR glob,SR reg, SR hab*) to the proposed network of 54 priority areas for conservation. The differences in net-work connectivity resulting from different spac-ing rules were assessed by means of graph-theory metrics. Our work provides insight on understanding connectivity in the Gulf of Cal-









26 Views




2y ago






















Optical measurements of solid volume fraction (supercedes ... 


tions, we produce a look-up table of values of HAB[e_,x_], which we ﬁt using the Interpolation command in Mathematica with the function ITT[e_,x_] (see Appendix). The HAB theory allows us to calculate the number N of spheres with centers located within a relative distance ζ 1 from a window of area A, Nσ2 A 6 π ν Z ζ 1 ζ 0 g 12(ζ .
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2015 Business Management New Higher Finalised Marking ... 


‘Stars’ can allow a business to be a market leader ‘Problem Child’ products give businesses opportunity to invest ‘Dogs’ should be divested Increased profits can ari se f rom selling different products Newer products can replace thos e at the end of the life cycle A range of pro ducts increases brand awareness Easier to launch new products with larg e existing portfolio 5 Award 1 .
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Quotes within Quotes: When Single (') and Double (") Quotes . - SAS

Here the outside double quotes are replaced by a single quote and the apostrophe is replaced by two single quotes. This works because when the parser sees two single (or double) quotes immediately following each other, the parser resolves them into one quote mark after the closing quote has been determined.
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What These Inspirational Quotes Say 

Self Motivation Quotes Success Quotes Teacher Quotes And after reading all of these inspirational quotes you’d like to share which quotation is . -- Brian Tracy "You must constantly ask yourself these questions: Who am I around? What are they doing to me? Wha




2y ago




290 Views






















Columbus,Ohio 1890

Slicing Steaks 3563 Beef Tender, Select In Stock 3852 Angus XT Shoulder Clod, Choice In Stock 3853 Angus XT Chuck Roll, Choice 20/up In Stock 3856 Angus XT Peeled Knuckle In Stock 3857 Angus XT Inside Rounds In Stock 3858 Angus XT Flats, Choice In Stock 3859 Angus XT Eye Of Round, Choice In Stock 3507 Point Off Bnls Beef Brisket, Choice In Stock
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MSN Stock Quotes Web Part - Amrein Engineering

The MSN Stock Quotes Web Part uses the public MSN Money Central Stock Quote Web Service to display selected stock quote information. The data are delayed by 20 minutes and provided by MSN Mo
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Quotations - Free Website Builder: Create free websites

cards, but sometimes, playing a poor hand well." . 50th Birthday Quotes 60th Birthday Quotes And there are more. Funny Birthday Quotes Cute Birthday Quotes . it a try, itʼs free. Triumph over failure can be a
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The Top 100 Motivational & Inspirational Quotes for 2015

I've spent hours crawling through the web trying to find the best quotes to keep me motivated and inspired all throughout the New Year. I've saved hundreds of quotes on my laptop and figured that words alone could motivate and inspire me. but if I couple the quotes
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Inspirational Quotes - Guideposts

Inspirational Quotes Inspiring quotes are like vitamins for the soul. From the heartfelt to the humorous, the words of wisdom you’ll find here will strengthen your faith, lift your spirits, and even spark a positive change in your life. This collection of some our favorite inspirational quotes from religious figures, world leaders, authors,
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Buying Your First Stock - Stock-Trak

Stock Market Game Time: 15 Minutes Requires: StockTrak Curriculum , Computer Access Buying Your First Stock This lesson is an introduction to buying a stock. Students will be introduced to basic vocabulary that is involved with a buying and owning a stock. Stu-dents will be going through the entire process of buying a stock from looking
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TRAINING - CamInstructor

Mastercam Training Guide Mill-Lesson-4-9 6. Change the parameters to match the Stock Setup screenshot below: Stock Setup Stock Origin The stock origin is the X-Y-Z coordinate position of the point indicated by the cross in the picture of the stock model. Use it so Mastercam knows where your stock model is located relative to your part and
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WPX Energy, Inc. - Feltl and Company

WPX Energy, Inc. Common Stock We are offering 27,000,000 shares of our common stock. Our common stock is listed on the New York Stock Exchange under the symbol “WPX.” On July 10, 2015, the last reported sale price for our common stock on the New York Stock Exchange (the “NYSE”) was 11.22 per share.
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Spray 2020 Corporate Profiles - industry-publications 

Custom plastic tubes (mono & multi-layer, ABL and Polyami) Stock and custom plastic, metal, and wood caps and closures Stock and custom fine mist, treatment and lotion pumps Stock and custom droppers Stock and custom rollerballs/roll-ons Stock sampler bottles and vials Stock German Quality cosmetic pencil sharpeners
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The Stock Market Profits Blueprint - Liberated Stock Trader

The stock market profits blueprint has been hand crafted to enable you to understand all the factors that play on the stock market. It is called a blueprint because a blueprint is in effect an architectural document to show how something is designed. The Blueprint will show you a powerful way to envisage how the stock market and the stock market
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The Impact of Persian News on Stock Returns Through Text Mining Techniques

Persian news - on the stock prices has been neglected. Consequently, this study aimed to fill this gap. To this aim, the stock index values were collected from the Tehran Stock Exchange along with the . Stock market prediction is a way to understand the future fluctuations of a company's stock price (Jishag et al., 2020). Generally, two .
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Stock Market Uncertainty and the Stock-Bond Return Relation

implied volatility and stock turnover may prove useful for ﬁnancial applications that need to under-stand and predict stock and bond return co-movements. Finally, our empirical results suggest that the beneﬁts of stock-bond diversiﬁcation increase during periods of high stock market uncertainty. This study is organized as follow.
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Operation of Stock Exchange - Williams College

Class Notes Operation of Stock Exchange - 3 - Buying on Margin "Margin" is borrowing money from your broker to buy a stock and using your invest-ment as collateral. Example Buy paying full price Buy stock at 60. Stock price goes to 90. Return (90 - 60)/60 50% Buy on "margin" Buy stock at 60. Borrow 30; you pay 30.
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