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Experiment 1. Separation of organic
compounds

Experiment 2: Recrystallization and Determine
melting point of organic compounds

Objective:
To isolate benzoic acid from the toluene-benzoic acid mixture by liguid-iquid extraction
and purify the benzoic acid by recrystallization.

Introduction

Exiraction is a powerful separation technique. Normally, it is useful when the compound
of interest tend to be distributed itzell in to one phase. In the separatory funnel, 2 phases
are present , aqueocus and organic phase. The distribution of each phases of a certain
compound depends on its solubility and the solubilty ratio is called the distribution
coaficient, K-. Some approach can change the physical and chemical factors in order fo
oblain different distribution coeficient of a certain compound. Fer example, adding a large
amount of sedium chlionde to the agueous solvent o produce a saharated solution.

Crystalization is a method to purify soid organic compounds. First of all, selection of a

T FEese ST S SEren F T e R e fae

i

science Lab com

Cherracals & Laboratory Bouipment

1

Hemeniviny

Fersomal
Pratecibon

Material Safety Data Sheet
Sodium Hydroxide, 50% MSDS

Section 1: Chemical Product and Company ldentification

Product Mamae: Sodium Hydroxide, 50% Contact iInlormation
Calalog Codes: SLEI1T, SL54%49 Sclencelab.com, Inc.
1025 Smith A,
CASE: Malure Houston, Texas 77356
RTECS: Mol applicabie, LIS Sadep: 1-B00-301-T247
Fernalional Sakes 1-200-441-4400
THECA:T i whide: Wial
i SICA B{b) imneriory: Sodium Frydo o ; .
' A 4 CHEMTREC {24HR Emargency Telephona), call:
Synonym: Sodum Hydroode, 50% Solullen 1-800-424-5300
Chamical Hama: Mol appicablo. inemationsl CHEMTREC, call; 1-703-527-3887
Chamical Formula: Mot appicabie. For non-emangency assisiance, call; 1-Z01-441-4400
Seclion 2: Composition and Information on Ingredients
Compoaliion:
Hama CAS W % by Walght
Sodium hydmaits 1IG-TA2 50
Wiakar Tra2-185 50

Toxkcological Dats on ingredients; Sodum pdrocide LOS0; Mol svalable, LCE0: Not avalable.

Seclion 3: Hazards ldentification

Polential Acute Mealth Effecis:

Vary hazasdous in case of skin comlac! (coroshve, imitan], permaaior. of eye conbaod [mtanl, coemoshne). of iIngestion. . Slighty
nazardeus in case of inhadation (Ung senalizen). Liguid of Speny mis] may preducs BiSue Gamags parbeuliy on mucous
membranes of eyes, moulh and nespiralory ract 5iin contac] may producs burms. inhalalion of e spray mist may produce
severs bmitation of respiralony ract, characienized by coughing, choling, of shoriness of brealh, SOvers ower-eXposune can
T i daain. Infammaticn of th iy 1B Charachernized Dy Nedndds, walenng, &nd Bohing, Skin infammaton i chamcienzed
By Mching. scaing, reddening. of, sccasionally, bilslering.

Potential Chronks Health ERects:

CARCIMOGENIC EFFECTS: Mot avalable. MUTAGENSC EFFECTS: Mol avallable TERATOGEMNIC EFFECTS: Mol avallabls
DEVELOPMENTAL TOMICITY: Mol availabég. The subsiancs ks Boxic 10 lungs. Repealed or prolonged sxpasurs i the
DEIAnNcD CAN produce Lamed organd damage. Repealed of prolonged conlnct wilh Speay mish may produce chionic aye
irmitation and Severs shin iritation. Repeabsd of prolonged expetuns io Spray mis may prodics Pespimdony Irec FnEation

CHAPTER 1
CHEMISTRY: THE STUDY OF CHANGE

Froblem Calegories

Hbepiond: 1.0 DAE, B89, 170 LTE L& 1090, 194, o6 197, 1. 108,
e rpitand ! B LA, D00, 0 B, Do, Sk A &5 LI L. oS,
Envirommeniad; LML LET, 129 |91 |9

Trfsmdal: 151, 159, 1.72, 1.51, 1.91.

DEkeuly Level

Eawe: 13 LWL, A3 LA B0, D20, D22, 0 2 1 24 1 25, 126, 1 29, 030, 01 31, 032, 138, B34, 1%, 135, 1 &1
L4, 177, 1,80, 184, 189, 191,

A e 04, D013, 06, 5L, 036 13T, 138, 135 80, 141, 1423, 145, LA, 1.4%, 186, 18T, 85 105 | 50,
5L 152, 153, 156 157, 159, 160, 161, 142 00, ET0, LTE LT3, LT 178, 1.0, 178, 1.9, 1AL, 1.R2, 183,
LS, 194, 1,94, 196, 197, | 98,

Ehffaale: |38 163, 168, &7, | &8, |G, | RS, LET, DRS00 10d, 0%, 1o, 1o, LAGE, | b0, 1008, 1.0,
I 10, 1,508
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Chapter 2

Crown Ethers

L1 Introduction
Since Pedersen’s discovery of crowmm ethers and their abalities o bind strongly

i ]2 ;
with metal jons in 196712 the study of erown ethers has prown al an iecredihie rale

I'he synibcsss of many dilferent types of crown dbers, eg. crown elber diesieors,
aracrown elbers, thiacrown cthers, and chiral crown cthers, have been discumented in the
literature amd their binding properties such at binding selectivily amd grength toward a
wide ramge of metal ons. nonmeial joms, and newimal molecules have been
investigated Y3 Because of their remarkahle kinding properies, the shsdy of orowmn
ethers has largely commbuted 1o the development of host-guest chemistry amd the
emergence of supramolecular chemisiry (section 1311 In 1987 ihe Nobel Prize wos
awarded o recopnine three chemisis, Pederson 5 Cram.® and Lehn.? who made imporiant
advances in host-goest and suepramolecular chemasiry

As slated o sectson 1.5 oor research was imspined primardy by the work o

i
Stosddart and his coworkers on pseudorotaxanes using orown ¢lhers and nonneetal jons

31 In order 10 comstrct large ordered aggrepates such as dendrimers and linear arrays
alilizing this concepd, il was essential to prepare funclionalized crown ethers, In this
chapler the synibeses of n ponfuncisonal crown ether, monofunctional crown ethers, amd
difunctional crown ethers age descnibail

2.1, Symileses of the Crown Ethers
Crown cthers ane named as x-crown-y where & denoles the total sumber of sloms

in the cyche backbone and ¥ denoles the number of oxygen aloms.  All the crown ethers

wepe synthesined by 24621 approaches st in oo steps hecasse our preveosns shsdies

mclicated that omc-siop methods generally gave poor vields 33 The bow yields are

partially doe 1o the Fwmuation of the 1+l products. As an cxample, the one-poll synthesss
of basi S=carhbomethoxy=1 3-phenyleng 3 2-cpowm= [0 ithe 242 produoct) from methy] 3.5

dyhyvdroxyhenrogie and tetradiethylene glyveol) dichlonds resulted i %% vield in o one

4
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2002 Ricristallization and Fusion Points Abstract: benzoic acid was recruitted with a recovery of 41% using 95% of ethanol and water such as mixed solvent. Benzoic acid was also recryptly with a 79% recovery using water as a solvent. The product was a white crystalline solid (MP 114-122c and 121-127c respectively) after recrystallization. The
merger points of acetanilide, Unknown A, and Acetanilide Plus Unknown A were as follows: 101-106.5 C, 100-107 C, and 100-104 C. Introduction: This experiment was conducted to explore the recrystallization methods e to determine the merger points of various solids. Recruntallization involves the dissolution of a solid in a solvent at high
temperatures and the reform of crystals as the solution cools down, allowing the impurities to remain in the solution (Gilbert and Martin 89). This technique is important for chemistry because it is one of the most often used methods for the purification of solids, allowing you to reach one of the most severe states of purity. Once a solid has been
recryptly, it is important to determine the purity of the solid recrystallized. An easy way to do it is taking the melting point of the solid. Materials and methods: the recruitting of benzoic acid was performed according to Gilbert and Morgan method (2001, section 3.2). Instead of using water to recruit benzoic acid, ethanol was used in part 3.2b 1. The
solution has also been discolored twice of the past. Once the solution had cooled and no crystal seemed to form, 20ml of water was added and allowed to boil, creating a mixing mixture. The solution was was ehc otacidni onnah itatlusir i ,itnevlos ied enoizeles al atiugese atats “A odnauq ©Ahcrep oirotarobal otseuq id etrap amirp allen otazzilitu otats
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otacifirup ad otsopmoc li etnematelpmoc erevlossid etnevlos li ,elaedi osac leN .etnatropmi “A enoizazzillatsircir al rep otazzilitu etnevlos len otsopmoc led Atilibulos aL .elanif ottodorp led azzerup al atnemua am ,ottefrep ossecorp nu “A non etnemaivvo otseuQ .etarre elocelom el onarongi e onillatsirc olociter la onattada is ehc ,etterroc elocelom el
onanoizeles ,illatsirc i onamrof is odnauq ,© Ahcrep enoizacifirup allen atuia ossets enoizazzillatsirc id ossecorp 1I .azzillatsirc amirp ,ilibulos onem onos ehc the boiling point under the merger point of the Del Being purified because solids melted before dissolving (arousing). In choosing a good recruitting solvent, flammability, toxicity and expense
should also be considered. In selecting a solvent consider that it likes. The polar compounds dissolve polar and non -polar compounds dissolve non -polar compounds. The most commonly used recruitalization solvents are presented in the following table. Formula solvent polarity point of boiling (0 c) very polar water 100 Etanol ch3ch2oh polar 78
methanol ch3oh polar 65 dicloromethane ch2cl2 slightly polar 40 ether dietary (ch3ch2) 20 slightly polar 35 organic compounds with a polar functional group and a low number of atoms Carbon such as methanol, ethanol, and n-propanopolitan are highly soluble these alcohol form a hydrogen bond with water due to the polar-oh functional group. The
number of coal for polar functional group increases, the solubility decreases. The solubility of alcohols with four to five coal is given in the following table. Alcoholic formula solubility (g/100 ml h20) N-BUTANOL CH3CH2C2C2ch20h 8 N-Penanol Ch3ch2ch2ch2ch2ch2ch2ch20h 2 N-Hexanol Ch3ch2ch2ch2ch2ch2ch20h 0.5 N-sara
c3ch2ch2ch2ch2ch2ch2ch2ch2ch2ch2ch2ch20h 0.1 compounds with Six Coatures will be very small in the group. In non -polar solvents such as benzene and cycle -sides. If a single solvent cannot be found suitable for recrystallization, a solvent couple often used. Solvents must be mischievable in each other. Some commonly used solvents are ethanol,
acetic acid & € "water, etteacetone. Generally, the mixture that is recrystallized will be more soluble in one solvent compared to the other. The mixture is dissolved in a minimum quantity of the hot solvent in which it is more soluble. The following formulas )odlac )odlac etnevlos ni Atilibulos/odderf etnevlos ni Atilibulos( = odderf etnevlos ni osrep %

. Atilibulos id imelborp ien % Solid Recovery = [G (Solid) & € "G (Lost Solid)] X 100 / G (Solid) 3. Chem 2423 Recreneralization of benzoic acid Dr. Pahlavan 3 Example (1)- The solubility of the solid" X "In hot water (5.50 g/100 ml at 100 or c) it is not very large, and its solubility in cold water (0.53 g/100ml at O or c) is significant. What would be the
maximum theoretical recovery of percent from the crystallization of 5.00 g of solid a € cexa € of 100 ml of water? Assuming that the solution is cooled to 0 o C. C. percent solid in cold water = (solubility in cold water/solubility in hot water) x100 = (0.53/5.50) x100 = 9.64% solid grams lost in cold water = mass of grams of solid original forgiveness lost
= 5.00 g x 9.64% = 0.482 g (solid) = G (solid) C. what is the minimum quantity of ethanol necessary to recry up a sample of 12.00 g of compound a € ce Xa €? How much would it be lost in recrystallization, that is, remain in the cold solvent? quantities of ethanol necessary at 78 o ¢ = (12.00 g) (100 ml/5.00 g) = 240 ml of residual sample in the cold
solvent at 0 or C = (240 ml) (0.80 g/100 ml) = 1, 9 g 0 % lost = (0.80/5.00) x100 = 16 % 12.00 x 16 % = 1.92 g The actual laboratory that we will do is the recrystallization of benzoic acid from water using the temperature gradient method. Benzoic acid is not very soluble in cold water, but it is soluble in hot water. The purpose of this experiment is to
learn the recrystallization technique by purifying benzoic acid. 4. Chem 2423 Ricristallization of benzoic acid Dr. Pahlavan 4 experimental procedures using a weighing card, weigh about 1.00 g of & € cey impure benzoic acid for recrystallizationa € and transfer it to a 125 ml Erlenmeyer FlaschettaAdd about 20 ml The water, using a graduated
cylinder, to the ball and brings the mixture to the boiling point by heating on a hot plate, mixing at the same time the mixture and gently boiling to completely dissolve benzoic acid. (Fig 1) Benzoic acid solution Erlenmeyer hot plate Fig 1- Benzoic acid fades Remove the ball from the hot plate and examine the solution. If there are benzoic acid
particles still not itself, add an additional quantity of hot or cold water in small increases and resumes the heating of the solution. The goal is to dissolve the whole solid as much as the hot or near (water) solvent that is necessary. Do not add too much water or the solution does not be saturated and the surrender of purified benzoic acid will be
reduced. It continues to add water in small quantities (several drops at a time from a pasteur pipette) until all benzoic acid is dissolved and the solution is hot. If the solution is completely clear (although not necessarily colorless) and no solid benzoic acid is visible, add further water of 10-15 ml to the mixture and place the Erlenmeyer ball on a false
ceiling in which it does not be disturbed and covers -Dawna Piccolo Becher (to prevent contamination of the dust). Allow the ball to cool slowly to give the shapes in the shape of a better after about 5-10 minutes. If the crystallization does not occur after 10 minutes, scrape the sides of the ball over the level of the solution with the sharp extremity of a
glass auction strong enough to hearly scratch the internal surface of the ball. Cié can remove some small non -detectable crystals that will fall into the solution and "sow" the solution, helping to induce crystallization. A seed crystal can act as a nucleation point for the crystallization process. The cooling of the ,)oiccaihg ,)oiccaihg id ongab li avedeihcir
yaM( etnematelpmoc itamrof onos is illatsirc i odnauQ 5 navalhaP .rD ociozneb odica'lled enoizazzillatsirciR 3242 mehC .5 .otnup otseuq a eratuia ehcna 2Aup oiccaihg id ongab nu ni Your solid chemical by setting an empty filtration (aspiration) on a filter card adequately mounted in a funnel apparatus B. (Fig 2) Vacum (aspiration) Benzoic acid
Buchner Buchner Fig. 2 & ¢ 4,— 4 € ceBusta Ba £ Asis and suction balls pour the refrigerated mixture into the buchner. The water must filter quickly - otherwise, check the presence of emptiness losses. Remove all the crystals out of the ball using a spatula or agitation auction. The rinse with 1 or 2 ml of cold water helps to release the crystals from the
ball and the rinse helps to remove the impurities. Let the aspirator run for a few minutes to start drying the crystals. Then use a spatula to lift the filter paper and the Crystals from the funny Buchner, then press the most dry possible on a large clean paper napkin (dry by hand), allow them to dry completely and transfer the dry sample to a pre -
Weighs paper weighs. Determine the weighing the dry crystals of recovered benzoic acid. Calculate the recovered percentage using the following written formula and determines the merger point of the recrystallized benzoic acid. Weight of the benzoic acid obtained after the recurrence of the % recovered = x100 weight of the benzoic acid before the
recrystallization known: send the product to the instructor in a correctly labeled container. 6. Chem 2423 Recreneralization of benzoic acid Dr. Pahlavan 6 Experiment 4 & ¢ &,— "recrystallization of the data and results of the benzoic acid (recrystallization) name of the relationship form

Weighing paper g B. for benzoic acid re-crystallized to. Re-cristallized benzoic acid mass + weighing paper g b. Weighing paper

benzoic acid g d. Calculation of percentage recovery (calculation exhibition) % d. Fusion point
of recrystallized benzoic acid or C e. Structural formula of benzoic acid 7. Chem 2423 recrystallization of benzoic acid Dr. Pahlavan 7 questions pre-laboratory-EXP 4 name: due before the laboratory starts. Response in the space provided. 1. What is the ideal solvent for the crystallization of a particular compound? What is the main
consideration in choosing a solvent for the crystallization of a compound? 2. Impuro benzoic acid has been dissolved in hot water. The container of the solution was placed in an iced water bath instead of cooling slowly. What will be the result of cooling the solution in this way? 3. Describe the subsequent steps in the crystallization of a solid organic
from a solvent and indicates the purpose of each operation. 4. The x compound is quite soluble in toluene, but only slightly soluble in the ether of oil. How could these solvents be used in combination to recruit X X? 5. 0.12 g of compound is 4,— & "y" dissolves in 10 ml of acetone at 25 or ¢ and 0.85 g of the same compound dissolved in 10 ml of boiling
acetone. Which volume of acetone would be necessary To purify a sample of 5.0 g of compound? 8. Chem 2423 recrystallization of benzoic acid Dr. Pahlavan 8 Post-laboratory-EXP 4 questions: expected after completing the laboratory. 1. Provide some reasons why filtration of aspiration (empty) must be preferred to filtration in gravity 2. A student has
recryptly recryptly of impure benzoic acid and isolated it by filtration. He scraped the benzoic acid purified by the filter card after he had dried and took the merger point as a test for purity. It was surprised that most i i onos ilauQ .3 ?oilo'l eridepmi 2Aup is emoC ?"gnituo" enimret li acifingis asoC .3 .otnematropmoc otseuq ageipS .C 0002 la iroirepus
erutarepmet a ehcna enoisufnoc aznes essenamir Atitnauq aloccip anu ehc am ,C 0221 e 121 art etnemacsurb esloics is ocnaib odilos Below in the recrystallization of solids? I) hot stones & € "ii) active carbon - iii) seed crystals & €" 4. Give a reason why we cannot reuse hot chips? 5. 0.12 g of compound & € & € ceya € dissolves in 10 ml of acetone at 25
or c and 0.85 g of the same compound dissolves in 10 ml of boiling acetone. If 5.0 g of compound & € a € ceya € was to be recruitted from 75 ml of acetone, which will be the next maximum quantity of & € ceya € which will be recruitted? recrystallized?
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