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Transcription




Chemistry TEACHTurtle Rock Scientific/Science Source/Science Photo LibraryPurple vapour ofelemental iodineClassic chemistry:finding the empirical formulaWitness a spectacular chemical reaction andtake some careful measurements to work outthe empirical formula of a compound.By Caroline EvansEvery chemical compound has a chemical formula. In fact,there are several different types of chemical formula for anyone compound (figure 1). Perhaps the most familiar type isthe molecular formula – such as H2O for water and CO2 forcarbon dioxide – which tells us the number of different atomsin each molecule. Structural formulae go a step further byshowing how the atoms are linked together within the molecule, which is especially important for organic compounds.26 I Issue 48 : Autumn 2019 I Science in School I www.scienceinschool.orgThe simplest type of formula – called the empirical formula– shows just the ratio of different atoms. For example, whilethe molecular formula for glucose is C6H12O6, its empiricalformula is CH2O – showing that there are twice as manyhydrogen atoms as carbon or oxygen atoms, but not theactual numbers of atoms in a single molecule or how they arearranged. These simple, ratio-based formulae were developedby early chemists in the 18th century. They are known as
TEACH ChemistryCOHCOHOHHCCHOHOHCHMolecular formulaC6H12O6Empirical formulaCH2OFigure 1: The structural, molecular and empiricalformulae for glucose‘empirical’ formulae because the ratiobetween the numbers of atoms in acompound can be found by traditionalmethods of chemical analysis by experiment.Today, working out an empiricalformula experimentally is an importantfeature of chemistry courses all overthe world. It is also the first step inworking out the chemical formula ofan unidentified compound, making ita useful tool in chemical analysis. Theclassic school demonstration involvesheating magnesium in a crucible tomake magnesium oxide – a dull whitepowder. In this article, a much moreexciting alternative is described: adramatic reaction between tin andiodine, producing a bold purple vapourand bright orange crystals as thereaction progresses.The aim of the experiment is tocalculate the ratio between tin andiodine atoms in tin iodide. This isdone by synthesising this compoundand accurately measuring the massof the reagents at the start of theexperiment and the leftover tin at theend. The experiment involves a rangeof techniques, including setting up andusing a reflux condenser and usingorganic solvents for extraction. As wellas covering the practical exercise ofderiving the empirical formula, theexperiment links to more theoreticalchemistry topics, such as the benefits ofusing a reagent in excess, the synthesisof compounds from their elements, andDepending on the number of fumecupboards available in your classroom,students can carry out the experimentthemselves, but it is also suitable as ateacher demonstration. The experimenttakes about two hours and works best ina double lesson, but it is also possibleto split it between two single lessons.It is most suitable for students aged16–18, but it could also be used as anextension activity for those aged 14–16.The reagents needed for the experimentMaterials· 250 ml beakerThe teacher (or each group of students)will need the following:· 3 g iodine· Electric heating mantle· Clamps· Reflux condenser· 5 g tin metal, in pieces no larger thanabout 1 cm square· Water supply· 60 ml cyclohexane· Accurate weighing balance· Propanone· Lab jack (optional)· 250 ml round-bottomed flask(for example Quickfit )Safety note: Students should wear alab coat, gloves and safety goggles.Solid iodine is corrosive and can stain· 100 ml measuring cylinder· 2 large pieces of filter paperStoichiometryAnalytical chemistryAll sciencesAges 14–19Ages 16–18This article describes a spectacular experiment to work out the empiricalThe article is an excellentformula of a compound produced from its elements. This practicaltestimony about theexercise gives students an opportunity to go beyond numerical exercisesbenefits of blogging forwhen working out chemical formulae.learning and teachingThe experiment is suitable for senior chemistryscience,studentsnamelystudyingat preanalytical chemistry. It involves a wide range ofuniversityexperimentallevel.techniquesIt isand could be used as a starting point for discussingdifferentsourcesparticularly interestingoferror in experimental measurements. It can alsoprovidethea basisfor otherbecausebloggerskey topics, including how bonding is linked toaresolubility.students and not, as isAll the materials required can be easily obtainedandcommon,the instructions aremoreeasy to follow, making the activities suitable forthestudentsteacher.to perform ingroups.REVIEWHhow bonding can be linked to solubility.It’s also a very clear application of thelaw of conservation of mass, which isa fundamental principle throughoutchemistry (and science generally).REVIEWCH2OHCaroline EvansNicola GrafStructural formulada Silvateacher,Lopes,Mireia Güell Serra, chemistry andBetinamathematicsPortugalINS Cassà de la Selva school,Spainwww.scienceinschool.org I Science in School I Issue 48 : Autumn 2019 I 27
Chemistry TEACHCaroline EvansWeighing the iodine (step 1)the skin, which is why gloves shouldbe worn. The experiment should becarried out in a fume cupboard. Asiodine vapour is toxic, ensure thatthe purple vapour does not rise morethan one-third of the way up the refluxcondenser when heating. Cyclohexaneand propanone are highly flammable,so a heating mantle is required, andcare should also be taken to keep boththese solvents away from naked flames.Propanone should be disposed of ina solvent residues bottle. In addition,teachers should follow their local healthand safety rules.Tin and iodine in the flask (step 2)Procedure1. Place the 250 ml round-bottomedflask on weighing scales. Placeabout 3 g of solid iodine in theflask, and record accurately themass added.2. Add about 5 g of tin metal to theflask and record accurately themass of tin used.3. Clamp the flask by the neck andadd 60 ml of cyclohexane.4. Lower the flask into an electricheating mantle. You may wishto use a lab jack to allow you toFlask with cyclohexane added to the tin and iodine(step 3)raise and lower the heater whenrequired.5. Attach a reflux condenser verticallyinto the neck of the flask, then clampand connect this to the water supply.6. Heat the mixture gently in the flaskuntil it starts to boil.7. Now reduce the heat so that themixture boils steadily and thepurple iodine vapour rises no morethan one-third of the way up thecondenser.8. Continue heating until there is nolonger any trace of purple, and theCaroline EvansFlask, reflux condenser and heating mantle setup(steps 4–5)Iodine vapour rising as the mixture is heated (step 7)28 I Issue 48 : Autumn 2019 I Science in School I www.scienceinschool.orgOrange liquid formed (step 8)
TEACH ChemistryCaroline EvansEnd of the reaction: orangeliquid and residual tin(step 10)Caroline EvansTin iodide crystals formed(step 12)Caroline Evansliquid dripping back into the flaskfrom the condenser is colourless.The liquid in the flask should beorange. This may take up to an hourto complete.Leftover tin, dried on filterpaper (step 13)9. Allow the mixture in the flask to cool.10. In a fume cupboard, pour theorange liquid from the flask into abeaker, taking care not to tip outany of the residual tin metal.11. Pour a small amount of propanoneinto the round-bottomed flask andswirl this around to dissolve anyremaining tin iodide that could stillbe in the flask with the excess solidtin. Carefully decant the propanonewashings into the beaker. Repeat thisprocess of swirling with propanoneuntil the propanone poured from theflask into the beaker is colourless.This step ensures the leftover solidtin does not contain any of theorange tin iodide.12. Leave the beaker in the fumecupboard overnight so that thesolvent evaporates, allowingbeautiful orange tin iodide crystalsto form. (You can look at these inthe next lesson.)13. Transfer the unreacted tin left in theflask at the end of the experimentonto two large pieces of filter paper.Allow the filter paper and tin to dryin the air, then weigh and recordthe mass of leftover tin.Determining the empirical formulaThis experiment involves reacting twosubstances – tin and iodine – in theirelemental form to produce the compound tin iodide. Tin has more than onepossible oxidation state, so the reactioncould produce either tin(II) iodide (SnI2)or tin(IV) iodide (SnI4). Using the experimental data, we can derive the empirical formula for the product, which willtell us the ratio between tin and iodine.From this, we can work out the identityof the tin compound produced.14. The first step is to work out themasses of the iodine and tin used inthe reaction. The iodine is all usedin the reaction (as it is the limitingreagent, while tin is in excess), sowe can use the accurate mass ofiodine weighed in step 1.15. To calculate the mass of tin used inthe reaction, we need to subtract themass of tin left over once the reactionhas finished from the initial mass.Tin used in the reaction initialmass (step 2) minus the leftovermass (step 13)16. Now we need to convert massesinto moles, to find the amount oftin and iodine atoms used in thereaction. To do this, we divideeach mass value (from steps 14and 15) by the relative atomic mass(Ar) of the element. The resultinganswers will tell us the numberof moles of each element used inthe reaction (and thus in the finalcompound).17. To find the empirical formula oftin iodide, we need to find thenumber of moles of iodine used forone mole of tin. Here, we divideboth answers in step 16 by thenumber of moles of tin used (asthis will tell us how many molesof iodine combine with one moleof tin). You may need to round thisratio slightly to form simple wholenumbers: for example, a ratio of tinto iodine of 1:3.6 can be roundedto 1:4.18. Finally, you can write the empiricalformula: for example, a ratio of 1:4means that the empirical formulais SnI4. What empirical formula didyou find?www.scienceinschool.org I Science in School I Issue 48 : Autumn 2019 I 29
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Chemistry TEACHErrorEffect on:Effect on:Effect on:mass of tin left overmass of tin reacted (initialmass minus leftover mass)value of x (in SnIx)Incomplete reaction of iodineIncreases, as not all the tinreactsDecreasesIncreasesLoss of leftover tin whilewashing with propanoneDecreasesIncreasesDecreasesIncomplete drying ofleftover tinIncreases, by adding extramass from the solventDecreasesIncreasesPoor washing of leftover tinIncreases, as some tin iodideis included in the leftover tinmassDecreasesIncreasesLoss of iodine vapour fromcondenserIncreases, as not all the tin wasable to reactDecreasesIncreasesTable 1: Sources of experimental error and their effectsCaroline EvansSources of error in experimentalmeasurementsconclusions about the likely bonding inthese substances?After the experiment, ask all studentsto think about possible sources of error.What effect might each of the followinghave on the final results?· Accuracy of the balance usedAcknowledgement· Incomplete reaction of iodine· Loss of iodine vapour from thecondenser· Poor washing of the residual tin· Loss of tin while washing withpropanone· Incomplete drying of the tin beforerecording the massIodine vapour in the reflux condenserDiscussionThis activity can produce good resultsif carried out carefully, with values thatshould quite closely round to 1:4 (as theratio of tin to iodine). This leads to SnI4as the empirical formula for tin iodide.In general, values ranging between1:3.2 and 1:3.8 are often obtained. Asthe common oxidation states for tin are 2 and 4, an experimental outcomegiving a ratio close to 1:3 would not bein agreement. However, such values canopen up a discussion about sources ofexperimental error and the importanceof precision.Table 1 summarises the effect of each ofthese sources of error in the experimentand on the final result – that is, howeach changes the value of x in theempirical formula SnIx.Extension discussion: solubilityand bondingThis experiment also offers anopportunity to discuss how bondingis linked to solubility. Iodine and tiniodide both dissolve in non-polarsolvents (cyclohexane and propanone)but not in water, whereas tin is ametal and is insoluble in cyclohexane,propanone and water. Using thisinformation, can your students draw30 I Issue 48 : Autumn 2019 I Science in School I www.scienceinschool.orgThe author would like to thank AlanCarter, who was the Head of Chemistryat Wellington College (Berkshire, UK)until 2004, and who created the initialresource that inspired this article.ResourcesFind out more about the oxidation states oftin. See: Learn about an alternative experiment fordeducing an empirical formula, this time forcopper(II) oxide. See: ndingthe-formula-of-copper-ii-oxide or use thedirect link: https://tinyurl.com/y2tcg2xsCaroline Evans is the Head of Chemistryat Wellington College, Berkshire, UK.She is a reviewer for Science in Schooland has reviewed numerous textbookslinked to A-level and InternationalBaccalaureate courses. Caroline is alsoan examiner for both GCSE and A-levelchemistry.
the empirical formula of a compound. Classic chemistry: finding the empirical formula The simplest type of formula – called the empirical formula – shows just the ratio of different atoms. For example, while the molecular formula for glucose is C 6 H 12 O 6, its empirical formula
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Nonprofit Self-Assessment Checklist 


May 02, 2018 · D. Program Evaluation ͟The organization has provided a description of the framework for how each program will be evaluated. The framework should include all the elements below: ͟The evaluation methods are cost-effective for the organization ͟Quantitative and qualitative data is being collected (at Basics tier, data collection must have begun)
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Name of thé élément in thé language and script of thé ... - UNESCO 


Silat is a combative art of self-defense and survival rooted from Matay archipelago. It was traced at thé early of Langkasuka Kingdom (2nd century CE) till thé reign of Melaka (Malaysia) Sultanate era (13th century). Silat has now evolved to become part of social culture and tradition with thé appearance of a fine physical and spiritual .









89 Views




7m ago






















[Kl - Mauritius 


On an exceptional basis, Member States may request UNESCO to provide thé candidates with access to thé platform so they can complète thé form by themselves. Thèse requests must be addressed to esd rize unesco. or by 15 A ril 2021 UNESCO will provide thé nomineewith accessto thé platform via their émail address.
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Employee Benefits Event - Schneider Downs Tax Services 


̶The leading indicator of employee engagement is based on the quality of the relationship between employee and supervisor Empower your managers! ̶Help them understand the impact on the organization ̶Share important changes, plan options, tasks, and deadlines ̶Provide key messages and talking points ̶Prepare them to answer employee questions
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Study Investigating thè Effect of E- Service Quality on Customer's ... 


Dr. Sunita Bharatwal** Dr. Pawan Garga*** Abstract Customer satisfaction is derived from thè functionalities and values, a product or Service can provide. The current study aims to segregate thè dimensions of ordine Service quality and gather insights on its impact on web shopping. The trends of purchases have
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Kinh Giải Thâm Mật HT. Thích Trí Quang dịch giải 


Chính Văn.- Còn đức Thế tôn thì tuệ giác cực kỳ trong sạch 8: hiện hành bất nhị 9, đạt đến vô tướng 10, đứng vào chỗ đứng của các đức Thế tôn 11, thể hiện tính bình đẳng của các Ngài, đến chỗ không còn chướng ngại 12, giáo pháp không thể khuynh đảo, tâm thức không bị cản trở, cái được
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Course Equivalency Project 2021-2022 - okhighered.org 


Chemistry ORU CH 210 Organic Chemistry I CHE 211 1,3 Chemistry OSU-OKC CH 210 Organic Chemistry I CHEM 2055 1,3,5 Chemistry OU CH 210 Organic Chemistry I CHEM 3064 1 Chemistry RCC CH 210 Organic Chemistry I CHEM 2115 1,3,5 Chemistry RSC CH 210 Organic Chemistry I CHEM 2103 1,3 Chemistry RSC CH 210 Organic Chemistry I CHEM 2112 1,3
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Workbook 8 Skeletal anatomy - knowledge.scot.nhs.uk 


Workbook 8 Skeletal anatomy 8.3erminology T There is a conventional terminology of anatomy which has been adopted throughout the world in order to avoid confusion. This terminology helps to describe the body parts relative to one another. Physiotherapists and doctors often use these terms to describe conditions that you will
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of Managerial Finance page 2 Introduction to Managerial Finance 1 Starbucks—A Taste for Growth page 3 1.1 Finance and Business What Is Finance? 4 Major Areas and Opportunities in Finance 4 Legal Forms of Business Organization 5 Why Study Managerial Finance? Review Questions 9 1.2 The Managerial Finance Function 9 Organization of the Finance




2y ago




6.8K Views






















Chapter 1 The roles of finance function in organisations

The roles of the finance function in organisations 4. The role of ethics in the role of the finance function Ethics is the system of moral principles that examines the concept of right and wrong. Ethics underpins an organisation’s sustained value creation. The roles that the finance function performs should be carried out in an .File Size: 888KBPage Count: 10Explore furtherRole of the Finance Function in the Financial Management .www.managementstudyguide.c Roles and Responsibilities of a Finance Department in a .www.pharmapproach.comRoles and Responsibilities of a Finance Department .www.smythecpa.comTop 10 – Functions of Business Finance in an om23 Functions and Duties of Accounting and Finance nded to you b
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2017-2018 GRANDE ÉCOLE MSc in MANAGEMENT

Descriptif des cours Course Outlines 10 Catalogue des cours/ Course Catalog 2017-2018 FIN: Finance/Finance A : Actuariat/Actuarial, Insurance E : Finance d’entreprise/Corporate Finance The course liste tables and the course outlines G : Finance générale/General Finance M : Finance de marché/Market Finance S : Synthèse/Synthesis IDS: Systèmes d’Information, Sciences de la Décision et .
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Behavioral Finance and Wealth L Management

Introduction to Behavioral Finance CHAPTER1 What Is Behavioral Finance? Behavioral Finance: The Big Picture Standard Finance versus Behavioral Finance The Role of Behavioral Finance with Private Clients How Practical Application of Behavioral Finance Can Create a Successful Advisory Rel
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Catalogue des Cours Course Catalog - ESSEC Business School

10 Catalogue des cours/Course Catalog 2021-2022 FIN: Finance/Finance E : Finance d'entreprise/Corporate Finance G : Finance générale/General Finance M : Finance de marché/Market Finance S : Synthèse/Synthesis IDS: Systèmes d'Information, Sciences de la Décision et Statistiques/ Information Systems, Decision Sciences and Statistics
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SINGAPORE - Kelly Services

FINANCE Chief Financial Officer Degree/Master 15 20,000 25,000 Finance Assistant Diploma 1-3 2,800 3,400 Finance Controller Degree 10-15 10,000 18,000 Finance Director Degree 15 15,000 20,000 Finance Executive/ Senior Finance Executive Degree 2-5 3,000 6,000 Finance Manager/ Assistan
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Ministries of Finance and Nationally Determined Contributions

Rodrigo Rojo, IDB Sr. Consultant and advisor to Ministry of Finance of Chile. Colombia German Romero Otalora and Laura Marcela Ruiz Daza — Office of the Vice-Minister — Ministry of Finance. Ireland Paul Ryan — International Finance Division — Ministry of Finance Sean Judge — Department of Finance — Ministry of Finance
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Trade Finance & Supply Chain Finance Awards 2022

In February 2022, Global Finance will publish its annual selections for the World's Best Trade Finance and Supply Chain Finance Providers. Global Finance will name the best trade finance providers in more than 100 countries and territories, eight global regions and
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McKinsey on Finance

finance and strategy 23 How M&A practitioners enable their success Perspectives on Corporate Finance and Strategy Number 56, Autumn 2015 Finance McKinsey on. McKinsey on Finance. is a quarterly publication written by corporate-finance experts and practitioners at McKinsey & Company. This publication offers readers insights into value-creating .
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SAP Simple Finance - tutorialspoint 

SAP Simple Finance is only known as S/4 HANA Finance and this will be the only name of other releases of SAP Simple Finance. During the installation of SAP S/4 HANA Finance, various front-end and back-end components get installed. 2. SAP Simple Finance Introduction
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pwc Finance Function Transformation

PwC’s finance effectiveness framework looks at 3 core areas within finance, to frame a programme of work that makes the finance function more effective, and to increase its interaction with the business: Finance efficiency Risk, Compliance and Control Finance Insights (the key lever in 
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Sustainable Finance: A Primer and Recent Developments

Social (impact) finance RBC Wealth Management Green finance Resonance Fund Impact finance Bridges Fund Management Socially responsible finance Nutmeg . Source: Author's own research. Despite this variety of definitions, some consistency of terminology has coalesced around the construct of "sustainable finance" in terms of a range of
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The International Finance Corporation's Blended Finance Operations

The International Finance Corporation's Blended Finance Operations . 1. Context. Blended finance is a risk mitigation tool applied to investments for which it is difficult to attract commercial funding. Blended finance refers to the combination of concessional and commercial funding in private sector-led projects. Its rationale is
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Agile Finance Reimagined Reimagining Finance for the New Normal

6 Agile Finance Reimagined: Reimagining finance for the new normal While the global impact of COVID-19 is still evolving, this much is clear: finance functions have been forced to deliver more value to the business, beyond simply driving down costs. "We are seeing that shift from finance being focused on efficiency to effectiveness," said the
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Oracle Banking Supply Chain Finance User Guide

Oracle Banking Supply Chain Finance User Guide 7 2. Supply Chain Finance - An Overview 2.1 Supply Chain Finance Supply Chain Finance commonly known as (SCF) is a type of supplier finance which enables the supplier to cash his receivables early than the actual payment date, thereby freeing up its working capital.
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