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toxic chmcterisrics . More over workinq with glassware carelesslv nuv
lead to injuies which de somerimes pelenetrt or even fatal . Therefore

basic safety mustbe followedrigidly to ensure personal safety .

Somc ofthcse rules include :

l-Wcar safcty glasses or othcr cyc protectiotr h the labomlory alltimcs -

2-Never work aloDe in the latroralofl, .

3-Acts of carclessness, i,cludins those doie in.jeslend so the salety of
laboralory and are strictly prohibited.

4 Eatnrg, dri"king or smoking in the laboratory is prohibited-

s-Unpiug electrical equipment and tum offwaler and gas oudets when

6-Avoid skin contact wirh chemicals.

7-Never hear a ciosed system of any kind.

SJ)o not usc flencs in u mvcntilaLcd laborlLory area abd ncvcrp.oduce
a flan1e near containers of flamntable compounds.

9- Do notieat flammable compounds dircctly. and heal itbyusingwater,

to-Do not smell or taste my chemicals.

I l-T'rat out. heat buars and chemical bums as followl

Cuts r if the cur is not sdious. wash the aftected dea with water ald
o;iure (oLrp soiur'on. ri iJ'eeoirts is serious - appiy direcr prcs"ue uiti. l
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(Rules for personal safety)
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Hrat burns r minor bums, where the tissuc is not chred, cm be

lreated by iiushing with coid waler , serious bums siouid be treared by

Chemical burtrs r chemrcaLs on the skIn or tn the eyes should be

( Cleaning and drying ofglassware )

Cleaning : Slassware is best cleared wjth a brush . waler . and soaD or
detergent. Tary and mucky orSmic materials can be removed easily by
dissolving it in a few milliliters ofacetone or sometimes chromic acid is
recomftddcd nr rhet removai

1: 11 :s iteces,aV [O qulcKly (1「 v al, ltcil1 01
+:・・ ● .._.0え  、■,■ .´‐1^ぃ。 ._月  ,■ ^■ 月■1‐■ ,^ ,k‐

Orying:‐ Glassware that has been口 nsed、、・ith etheら V`atel.or acetone
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Fis. ( I ): Sone slassware used h the organic chemistry laboratories.
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t he lrttice etrergl 3nd consequcntly mrlting poinl dcprtrds on :

The meiiilr poirn is lsuuiiy rcporied us iwo iE, pcraiu,€si]ciwEEr
\'nich the sample was obseNed to melt (melting mnge).

Solid Strtr Propertics:

I . highly attmctive forces and rlo intermolecular between the

r. no i.e rol,r iol bec ,use rbund \ ander I aars lbrce
3. lighly lattice energy.

The fiornal eneryy that is exerted on a purc solid is always consumcd
to overcome the lattice energy thal binds toge(her the mol€cules of the

crystal, or in otl'er wards n is required for the hansition ltom the ordered
molecul aransemeflt in the oystalline lattice (solid) to the diso.dered
condition olthe lIuid (liquid).

l.

l.

molecular weirht (direclly proponional) melting point
with ircreasiog molecular wcight.
synmeir) oirhc moiecuies (dirc.tiy proponional).
poladry of the molccules (dircctly proportioMl).

11lcruasc

(r)
( Determination of melting point )

{ Iiftt erp€rimed )

The melting poinl of a pure conrpound is defined as the temp€rature at

which the liquid and solid phases of that compoud are in €quilibrium at

one atmosPheric pressure .

T.Dp.=n.p
Solid ph.se 

- 

Liquidphme
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Uscs ofmclting point:

r. Idenlili orsanic solidcompound.
l. Determine thedeg.ee olpuriry ofthe orgadic solid compound.

since . pure crysrarinre organrc cornpoEd u\uariy irs a shrrp rnd

chaacteristjc .neldng poinl while thepresenceofa very smallamounts of
impurities sill produce depression of the meltingpoint and an increase in

the melting point raDge (melting range of l'C or less is considered as a

sltarp melting).
Meltins ra.ge (l-2)'C consider as nomal melting poinl aDd the

compoxnd is pur€. Melti.g ran8e >2'C is consider hroad melling point
and the conrpound is imprrlo.

Parafiiu oil is used the rxperiment hecausr it hrs :

l. highly boiling point nrore than 230'C.

i. itriilmnabie d cheap.

4- low slecific gmvity,low heat capaciry .

Procedure:

l. close one end ola capillary tube (6cm.lons and about I mm. in

diamctcr) by the flam of Buscn bumer.

2. place a small amouht ol dry frnely powde.ed orga,ric saftple

(beh,oic acid) ibside the capillary tube by pressi.g lhe open end in

to a small hcap of thc subsr.ncc turning the capillary opcn cnd up

and vibrating it(o rattle $e substance down in ro rhe borrom.

3. Atlach the capillary tube 10 a themometer by means of a small

4. Immcrse the thermometer andtiecapillary tube insidebeaker

fllled with paratrn as shown in dom (fis. 2 )



(l)

5. Sl l to hcat as pointcd nr (fig. 2 ),and pul in your mind that, the

rate of heating should be very low ( I degree per minute ) as the

melling poinr is approa.hed. OLherwise, the temperature of the

mcrc'Iy io the themomctcr bulb and thc tcmperaturc of rhc

cryslals io the capillary will be below the lenperature of the

pamffiD and not .qual to each other, and this is bEausc of the

slowness with which heat energy is transfened byconduction.

6. Report fie temperature of the thennometer as soon as the crystah

bcgln to meltand the (emnemture atwhich meltibg is completed, as

shown in (fig. 3 ).

NO'l E: If thc apprcximalc iempcraturc at which the sampte will

melt is trot hrcw! a preliDinaiy melting point dcternination

should be made in which the temperature oflhe paraffin is raised

q ckly.

Mixed miltins pointl

Unknown compouod can be identified by comparirg iis fteltinB

point with that ofknown compounds, bul sorne somc timcs many

knoM compounds have melting points identical with that of

unknown, and io ordd to identiry fte unknosn we havc to

determine the metting poiut ofthe mixturc ( un&noM compomd _

one oI lhe known coFpounds ) any dcprcssion in thc or.p. mcans

thar, thc two conrpounds arc not idenlical and vice versa (if thcre is

no deprcsstion thh mears lhat the two compou.ds are identicat-



●

The chemicaluscd in the expenment is benzoic acid

m6.fhFn,^i.=1 - 1"4

Results:

(](,():]

V

Discuss:

I . whioh compound bas the hishest meltinA point ?

ヽ|| ,ヽ,

ヽ【1,

ヽ11,

2. l'bernlonEter and capillarytube must be tn the safte level. whyl
3. wl1y we usc parallln oil and do not use witer bath?

4. Thc fltune of Bunser buflier nust be law, why?
5. What is the effect ofhtrmidity on themelting point olsolid organic
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Fig. ( 3 ): T}?i.d charges in the appearrnce ofsample itr thr resion
ofils melting poitrt.
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( Determir)atio!1 of trioiling Point )
( S€cond erperiment )

Theory:

l- Vander Waal's forces ( iicrease wilh increasinA molecular weisht
in the samc series ofcorrpounds, and decrease with branching).

CILCI:2CIICII=
|

‐ ●
'■

2 Mttiy[bol`nt

CH,CH20H
E!1,■ o〕

Dipolc - dipolc lorces. (Direclly proportiora1).
Induced dinolar forces. rDirectly proportionall.
Hydrogen - bonding iorces. (Direclly ptopotiioDal)

>

,_

3_

4

(6)

Rnilin' nnint ic.np ^fil* ni'!i""1 """.ri"l.frL" li".ia n is nefihpzl

as the lempe.ature aL which the vapor pressure (the teddency of
molccnlcs on thc rtrcc ofthE liq id to pass irto the Vapor state) equal
wilh alftoslrheric pressure (760mmHg).
Boiling poinr is used ro identiry liqujd orgaoic compound and !o estimate
iis purity. If sufficicnt matffial available, the boihrg po;nt may bc
a.l.ri:cd by d i3till*i.:, .th.r: is. rr. s.:slls.di rsy'.r..:s.d.

The heat of Vaporizrtion is a 
'rcasure 

of the arnount of erergy
requircd to separate lhe liquid molecules and to overcohe the
i,rtermolecular attractive tbrces between rhem -the strotrger thc
intennolecular forces, the highertfie heal of vaporization.

Th€ kind ofintermoleculrr forc6 betw€etr liquid moleculcs includ€:

CH,C H2CH,OH

P,。 p,■。l

CH,CH2CH2CH2CI13

■_r,■ t=π●

>



t.7 )

Boiling poirt of liquid is inlersely proportional wilh ils vapor pressur!
ahd djrectly popodional wifi pressure exerted o. it. Iftpurilies always
rise the boiling toint ofthe Iiquid.

Discuss:

Chcmical used is {ethanol).
Boilihg ponrl ofethanol : (

l- Placc {2 ' 3) drols ofthe liouid samDle into a Sodium lusidn tubc
(tube 4 cm.long ahd,l mnr in diameler) by dropper.

:- i',,rrc'sc one en.i .ro,eo !-rlrrdy rube rns,de r1e irqu.o $'ri, rhc

3- Attsch fie sodium tusion tube to a thermometer by means of

4- al,mh lhc rhh,hh'<,r ih fis r,t)
5- Stad and cortinne hcating nntil a very rupid steady of bubbles

conres out from the capillary end.
6- Stop heatins and let lhe paraffir cool slowly .

7' The emperanre at which bubbles just fails to come out of fte
oapjUary and the I'quid sta'1s 10 cnlcr it is taken as the boriirrg pornt
ofthc liqnid.as show. in fig. ( 5 ).

Results.'

..C

I - Wlal is lhe effect of the impurines on tlre boilin_q poitlr ?

2- Why theboilingpoint for n- hexde ishigherthan isohexane ?
t. n irar is rhe reLuon"nrp ber$een b.p and amosphcnc pk,sure l
4- Boihrg point of R-OH higierthan R-H,Why ?
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Fig. ( 4 ): Determinntion of boiling point apparatus.
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Dis● 1latlon

(Silllplc Dis● llatiOn)

`third eXDemment｀

Theory:

Thc process oldislillation consisl ofheatirg a liquid to a lemperature at
whrch r! rs cotrverted to vapou., dd thcn condcnsry thc vapour back a

Thcrc arc fourrypes of distillation:

l) Simple distillatio .

2i Fr,.linn,l nisdll,ti.n
3) Stcam distillation.
4) Vacuuhdistillation.

Simple distillation is thc most connnonly used method for:

I) Purification ofa liquid ftomnon-volatile sotids.
2l Separanon oi two oi more nisclble liqurd compounds, provrdcd

3) Dctcrminatioroftmeboilingpoint.

At a givcn temperature the vapour pressure of a liquid in dre sinple
distillation appamtus is constani and independont on thc lotal prcssurc
e\ened o'r rhj .Lrd;cc ol ibc l.qu'd. 1ltr \"por pre":Lre in.rcd,c! -pon
heating the liqnid with a flamc until it bccomcs cqual to the atmospheric
pressure wherc the liquid begins to boil and converted to vapour which
rises in thc apparatus and flows down tltroud the condenser.

The cool waus of thc condeDser rcmove heat of the vatou dd
recondense it to liquid fom Thc distillation should be conducted slowly
and stoadily md at a rate such that, the thermometer bulb always canies a
drop oflhe condensed, where nl such case the liquid and tho vapor are 1r1

equilibriuin and rhe tedperatu.e of themometer indicares to $e nle
boilitrg point . However if excessive heat is applied to the u?lh of thc
distillidg flask, lhe vapor becone superheated, the drop will disappear
film the thermomctcr and thc tcmpcmture of thc lapor rises above the
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HeabE methods depnde.l oh be ttte of ljqDid so bat thde de twa

T}?ci of heating methods:

1)Direct he`lting: Used ib■ innan11lable liqtllds(B. P >100 °C),
■:_``,■_.__:_～ ,ヽ._____■_____^_■ __`^_
‐
'。
●
`'レ′

0'`'｀ も ‐ ‐●'｀
●
`'Ou｀ '`■ `0｀ ''■

‐●●
`・

2)Indir“ t heating:Used ior iammable liquids.“ sti]bv uslllgi

n_ヽVぇ |■r、,1ヽ
`R P<:00。

Cヽ

c- Saf,d bath (8. P >t00 oC)

T)?cs of coudens€r:

l) Air condcns€r (B-P > I50 'C)
2) watercondenser(t.P ruu-liu "C)

Proccdurc:

l) Setup thc appamhN as shoM in fis. { 6 ).
r) Clamp a dishllirg ilask (which is licqucnlly onc aod halffte

a ftitrod covered with a wire gauze.

b) ALtach the condcnscrro the side arft oflhe disiilling flask.
c) Ahach the rubber tubcs to the inlet (bodom) and oullel (top) ol

t!. c..d.!e.. B. s!.? tlEl l!. i'rbilg is s..n.e. T!.a t!. .*!,rr
on slowty. Chek to be sure tlut tte water is flowing tfirough thc
condeDser in slow stream.

d) Stopper the head ol tbe distilling flask by a cork through wliclr
r thermomebr is inserted Adj,nt the height.fthe the.momele,
so that the bulb isjust below the sjdc-amt ofthc distilling flask.

2) Remove the themorrete. wilh tle c.ork and by mcans of a tunncl.
nrroduoe l0 nrl oildi4y water into the distiuntg flask. Also, add 2-
3 pieces of boilins stones (boilins chips) to preveni local super
hcatilB which ii (m causebmping.
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、 100,。

I pure liqLid

Discuss:

liquid.
2) Addition of (2-3 ) picccs of boilins stones (chips).
3) You have a liqxid has boilins point (120'C). suggest a way to heat

ir.
,+) why should the lhcnnomel(I bulb be ncar lhe side armofthe

3) Rctun the cork with the tbcEnometer to its position aDd starl
heaiing the distilling tlask.

.+) Adjust the flanre of the bumer so as ro Naitrtain a drop at tIc
condensatc of the themoneter bulb thrcuAhout all distillation.

5) Discar d the llrst few drops ofdislillate and collect the rest.

6) Do not distilto dl]ncss.
'r Rccoro rne terrlerrRue J rrecreo.d'orr'e

vohme of the distillate.

Nds: Boiling stones are used to prevent local super heating which nr

Llm oausc bumpins. Since ihc liDy air bubbies uapped h ihc
p/)Es of lhcse !to!c! plovide ucl.i lor b!t'l,le foaratio!. tha!
prevent local superheati.g.

Resultsr

Boiling point: ( )oC

Volune ofinpueliquid = 10 Bl

Volume orpure liquid:( )lnl
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(Frac●onal Disdlla6on)

(Fourth Expen■lentaI)

Theory:

Fractional distillatioh is employed for the sepmtion ofmiscible liquids
whose boiling points diferbyless tha.50C.

As predicted by Raoults law "which state that, the vapor pressure of one
pure componenl in the mixture is equal to its vapor pr.ssure when its pure

multiplied by its mole fraction in the liquid nixture"- Tle conDosition of
the vapor above a boiling ideal Inixnre differs fi'on the composition of
the liquid. For example. fte.ompositio, ofA and B nr a mixture consists

only olthese two cotnponcnls i1's given by:

XA +Xu=l

XA = moie fraction ofA in the mixtute.
Xu= mole fraction ofB in the mixture.

In the vapor, tle relationship between lotal pressure and mole fraclion

P,o!,r = Pa xa+P; XB

Wherc: P,"d= total vapor pressure of the mixrure
P a = vapor pressurc olpurc A
P'n = vapor pressure of om B
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Thal is ,the composition ofthe vapor is dependent on the mole Imction ol'
the solution comporents as well as on the partial pressnre of the prre
(u ufuJ'rii. uu,F(.rJr,,.;). !i,( u,u,( \Jia,ii(.u.rrpuuru i rir rrr.'rue
will be conccntrated in the vapor phase fto,e than the other compoud
which is les volatile.

The ftlalionshin hehve.n the hniling tonlt and thF ,:nmn.!ilnnr ol tle
liquid and vapo. phase lbr a bi.ary nnxtue such as bcMene / toluene is

represcnted in (rig.7a) since the lower curv6 rcpresenls Lh€ boilirg poi,rts

of nll mixtures oftoluene and benzene, while the vapor ctrNe d.scribes

7a ) it js obvious that if w€ start to distill a nixture that was 0.2 mole
fraction n1 benzene, the vapor which is in cquilibriun with the mixhre
would be about 0.4 molc fraclion nr bcMcnc and this would b0 th€

were then redislilled , lhc vapor in equilibrium wiil il would be

app.oximately 0.6 mole fraction in l,e.ze,e and this would be lhe
cotnposition olthe second dislillale . Aboul fivc{tcp prccess oflhis type
could producc a iairiy weii pu r;ed benzeoe .

However , this process wonld be too inelticie.t to be practical and a
ftore pacljcnl prcccss, is ro introdrce a liactionating colunn to dre
.;hhlPni ;r1riM'nn.a1hr

Thc significant leature ofa iraclionaring colum is that it ;s built up of
units called theoreticrl plates, on which and due to the tenperature

Sradienl that was issBed along the colurm at the begirning of tbe
distiiiation , occur efficient exchange of leai and malerial between lhe
condcnsate flowing down the coluhn and the vapor flowing up . In othcr
words, thc,mterial tinrlly coming out ollhe top oftfie column as a vapor
will be subiectcd lo mnltiple condensrtion and evaporation on the way np

, each olwhioh scryes bo eErich thevaporin the more volatilc componcnt.
A good column can producc a distilation in which the enrichment
corespoDds between 25 and 100 steps fike the fivc in (tis. 7a ).

ihc upu' ni.r.urc oi,r,icrbic irqurds ic"s rhLn Luch ii.luid aiun( .

The liquid beghs to boil when tbe sum of the vapor pressure ofthe two



Is)

6- Whcn the themomete. temlerature inuease, chahge tle receiver and

uoiiccr rnc second iiacrion (wai$ ) ardrccord thc (cmpeLalxrc ransc oi

7 Also youcan collecla mixturcj! bctweer lhe two distillates

The ef{iciency ofa fractioratins coll,m for a particular distillalion

l- Number of theoretical plates

2- Collrm hold up
3-'ffi iP (iieisilr Equ;,ahr Ticorciicar Fturc)
4- Through put
5- Renu ratio : distilling material / condensing material

Procedure:

l-Assemble lhe glass\rare as i! (fis. 7 ).

,Jnn'adn.F 50 ml nfeth^nnl w.ter frirnr.e inr n r he ronnd fi.tnm fl asL

,also add 2-3 fmgments ofboiling slones.

3- Slan heatitrg the mixtue with very small flam. Carctully lrotecred
from draughls to ensure a mifom supplyofheat. It is aho csscnlial rhar

!hr.n,,.a,h.dr,ns!, rirrmi^rur('houiUtrurbJiru'ri(d.brrdu{,h.
oolurm nraychokeby the considemble extrd oondonsarion that may occur
whilc tic colnmn is wanningup.

4- wheh rh..f!r:!,1 eqllilirrnlln] $r^tilistcd b.iweph lnp ..r,,mn inn ih
su[oundings (when .he disti]lalion staded). adjusl lhe hearilg untiL

the distillatc is coming out ftom fl1e side ann ol the oohm Dot

faster than about I drcp |er (4-s)secord.

5- Collect thc firsl fraction lerhanol) and rccord the lemperalure rang at
which it is coltected.
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1-Voluine of CH,CH10H at(78‐80)で ―(

Volumt or EtOH
0′ _
_0~・

o′ _
′0 ~

15

2‐ Volume of(CH,C120H+H20)at(80-95メ C―( )ml

Volunc of H,0

×

)inl

100‐ ()%

X100‐ ()%

× 100‐ ( )° o

15

3‐ Volume of H20 at(96-100))・ C‐( )ml

0′ _
′
`, ~ t5

Discuss:
l-Youhave niscible two liquids oneofthesehasb.p= 100"C and the

other has b.p: JE C, how can you sepmlion them?

2- iiiiai diff.r€,ti 'n._s ceit sir-nlrii riisiiiiniioii niii in i;niis ,l;siiiiaiilnl
3-The vapor pressure of miscible liquids less than each liquid alone,wly?
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R$ults:

Fig. ( 7 ): rnctioDrl Distilhtion .ppar..us
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(Fig. 7a ): Thc Tcmperiturc/Composition Dirgrlm OI A
Ben,en€/Tnltrene Mitttrre,
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