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Ah5tract
Ms !erg as £gYpt 1frich with natz±al clays, thay can be sed لا

as cheep daiydra tion lacA} Catalyst iistead f imported snthtic
cataly5ts. Sample froد Fadf [ ج Hai HeIEan was studied far ths purpoze
in the raw and dدctfvt ع foIs. Fctivatlon include etther thEma1 ac­
tiwation 5y cal inaticn ت af the clay in streAm of dry alr at different
tenpsratres r chenicAl ere by treatmnt vith different coRcentration
of sulphuic acid solutiqn. Dehydratlon activity of ths prepared clay
eat8!yst wes studed using alsa!ute ethy1 alcohol. The aptimvm candi­
t10n ef actitetian wsre found by treatlng Heluan raw clay with 2٥ 8 sui­
phuric acid sGlutian at 104 %C nd ع 2cid solution: clay ratio !.5:1 bز 

٥f this resetIonc. The Actlvation energy"8igNt, then cslcineD at  ب50٥
over Halwan clay Hs estiMnted and eGua] to 17.5 Kcal/mole.
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1. 1ntroduction'
In Egypt ethylan was imported for the product1on of

PyC hich ر 1s the basie materlal in petrochemlca1ا ndustry.

This s accompanied by m nyق d1fficwlties such As hard cur=

rency needed, 1ncreasing prlces avery Year, shipment and

tranaport problms of athyiane from abroad. TH1s Amount of

needad ethylena can ba produced In EgYpt cheaply from ths

dehydration of annua) surpluE of othyl alcohol produced from

local ceno sugar Industry. In the Eame time Eaypt is vary

1ch witi natural clays which Are used as dehydrationج 

catalysts instead of imported alumina and aAumlno-si11cate

catalyst.

Hany natural claYs u eroب stvdIed as cetalysts e.g-٠

Fayoum clay gave ma2imum conwersion af ethylene o٤

10٥ mo] after و activated for 6 hour In 10 & H:SO at ه

1٥٩ ·c end acid: clay ratio 1.5 ± 1 and after ashing ndة 

-٨

drying 1t calclned at 50٥ ·C for hour hours

as made at 400 °c and space velocity 0.5٢49.

The raaction

any other

clays ere ب stud1ed as dehydratian catAlyst e.g. sultanov Yu.

٨.42» cAn co-wrkers and Khanlar bentonite (mainly

mn tmor11lonite with 8 carbonate ؟ of part1cle siza

« 0.0٥1 m treated by 30 8 by wel ht و sulphuric acid. The

obtafned catalyst was used for iEoAmyl Alcaho} dehydratIon.

The Amnylene Yleld as ب 86 8 at 425 °C and 958 at 450c for

20 minutes of contAct.
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Radev R.H.438 and co-wo2kers studieD Timitrovoqrad

clay after activation by HC! and shoxed that this catalyst

Nad qood prcpertias In the dehydratIcn o٤ ethyl alcohol and

very pure €thylene was obtained at 40٥ c And space velocity

1٠0 Mr-',

Rkemova'·٨ studied 16 samp)a of volga area clays for

dehydratian of EtOH, P2OH and EuOH. Botirov S.A. et al.٢50

studied the Activ٤ty of natural and activated Guliah ben-

ton1te for dahydration af 5uOH and Me cOH د and found that

٤ha Ectivated bentonite gave 1٥- 15 8igher Yeld than tha

natural .

In thi5 work we try to continلا e the Etudy of Loca

clays by new sample of clay from Heuan region to evaluate

its aetivity toxards dehydration of ethyl alcohol.

2. Experimente.l=

The clay Eample from WadI E] Hai Helwan clays, was

qrounded and sieved t0 mesh size 1ess than 100 mesh And then

subjectad ،to activation eithe physlcally, chemically, or

physico-chemi cA!!y.

Phys1cAl activation was carried out by subjecting the

ra clay samples to calcination in the presenee of dry air

at temperatures 400, 450 anD 500 C for 4 hr. Chemlcal ac-

tiwation was carrled out by refluxinو the fine samples with
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diffarant concentrAt tonsof sulphuric acld Golut4ons10, 20
«and 30 acid ة soIut1ons) fo٤ 6 hr. at 1٥4 'C, washInو untll

f٤e٥ from sulphata ions drled and pelleted ith ب tha aid of

5 4 by weigt of starch.

gatAlyEtAat1vLtyTeet4ng

Th٥ dehydration of ethyl alcohol wes carried out at
different ي temperatures 1n the range ٥٤ 30 - 420 'C uslng

3 ٤]w system wnder atmospheric pressure. Gas products were

 ة
 م
 و

anal yEed by gas chromatography using Perkin ELmsr

chroma tagraph madel Sigma 3B and co! umn packed with 15  ؟

sI±1con on ذه1 chromosErb •

From the gas chromatogrEphic analysis data, it was

found that the gaseous product wAs maiNly ethylene.

In order t at ه و qene±al ة picture of the changes that

occurred as a result o٤ treatment, tha treated materiAls

have been studied by different technigues such as differen-

tIal thermal analysis, thermal qRavimetric ,nalysis ع Y-rays

and surface area measurements. AcidIty was also studied.

DifferentiaI thermal analysis was carried out by

using thermal analysis apparatus STA 40 g Netzesch firm for

DTA and TGA.

Differentia] themal behaviour are represented 1n
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fi٩.(٤) which ind1cato that 1n all cases an endothermic

peak at 120 hich represent the escape of adsorbed130 ب

water and accompanled with los٥ of weight which represent

surface water adsorption capacity of the clay according to

2u1 fugarov et a1.٢5 . د Aro ther endothermIc paak at 320

¥-C was also detected in All cases which {ndicate the a03 و

1stance o٤ g٤bbs!ta (frea alumina). The peaks obtained at

5٥٥ - 550٥ "C was accompaaied by loss of weight (TGA line)

reprasen: lart4ce destruction and the escape af structural

4atEr, Hn exothermic peak at 884 °c uas detected for 10 8

acid trEated clay, but the kaolinite exothermic peak is

hardly detected for ±a+, 20 and ة 30 9 acid treated clay.

TabIe (1)

$aMle Candi tioa

Helwan IEw

1٥ 4 acid treatcd

Acid : cley ratia

(1.5٤1١

20 ٤ acid treated

30 4 acid treated

ntotheral PeaK "Cة 

148

538

130

540

122

530

128

520
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٨7٠9 ٤

4.456

25.2 لا

5.76٤

31.254

3.94٤

19.57٩

6.909



Dni7. Coll. Ann- Key.
vol 1 (1992).

(6)

sample ere obtained using A Philips mcdel PW 1050 rAy- بر

f٤1ter as ب used.

From x-٤ay diffrection patterns, the(,2٤1 .و{

d1 ffractometer at A٥ ء1٠54{ -A CuK targat ء wIth a nIckel

characteristic spacing d(A°) and the relatlve intensitIes

I/1 tor ه the examined samples ind1cated that the rau clay

cantain kaolInite which 1s 1n Accordance wlth DTA analysis,

and conta n م lso ة montmoril1onite.

2ncreasiag the aeid ro!ut1on concentraticn the x-ray

aiffractian patterns sHow that the structure of the clay is

not affected. However, the 1ntensities of some lines

decreae as a result o٤ the louer cation densIty.

The surface area Sorr was calculated using the con-'

ventionEl Brunaue±-Emett-Teller (BET) equatlon4·1. TH1  ة

suTfAce area vaFue was Compared vith the area obtained by

the ٧-٤ method' 7.».

Fig. {3,4) Ehow the adsorption-desorption isotherms

o٤ tha raw clay and the 0 8 acid treated. Curve {a) repre­

sants the amount of nitrogen expressed in c. ٥ و/. of the ad-

sorbent, verus the relative vapour pressure of adsorbate

P/P. Tha curve appeared with hystereEis loop and wIth

type I7 Isotherm of Brunauer 'sounded knee whlch belorgs tج٥ 

classificAt1on'·1. F1 gure (b) represents the linear p1ot

for nltrogen adsorption aceording t٥ BET eguation. The
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pecif1c 6urface area astimated by the EET pot as eual toذ 

190 m°/ and و 229 m%/ for و the raw and 20 8 ac1 treated clay

respect17aly.

Acidty o٤ catalyAt 1s an important factor for acid

catalyzed reactions such as crAck1ng, {soMerization and

dahydration. The results 1n table (2) Fhov that the raw

clay posses the Lowest acid!ty.

The ac1dity increasa with 1ncrease of aoid concentre-

tion.

Table (2) Acidity of Helwan clay samples meg/100 .mب

Nctivation Condi tion Acidity

Ra4 78.72

1٥ 4 acid 82.00

20 8 ac1d  ؟1.84

30 6 acid 101.68

The raw clay Eamnples ٥f Mad٤ E] HaI Helwan were

sieved to 100 mesh sia6 then made in pelleted form, dried

and calcined at three d1fferent temperatuIe, 400, 450,

500 ·€, each sampe was tested for dehydraton of ethanol at

300 ·c.
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since ethylene productio? is the aim of this wOrk

thus the convarsian of ethyl acotol uith respGct to

ethylene was calcuLated as follow:

Ethanol conversion to ethylene = m0 les ethylene 100
m lesه ethano}

ResuIt are given in fig. {5} from wh!ch it s seen

hat acId actIwated samp] Activate at 50٥ °C 1s the most

active one.

£ffectofAcidConcentrationonMetivitY
Samples from the raا sieved clay activated with acid

[ solutions of D!£ferent concentrat!ons 10, 20, 30 4 using
١' acd: clay ratio 1.5:1٠ Fig. {6) shous that 2٥ 8 acid ac-

t1vated clay 1s most active touards dehydration of =thano!٠

The hgher concentrEtion of acId'destroy the clay structure

wh11a 20 4 acid 1s auite erough tc extract undesirable

emounts of iron and alkal1 metalE and leach minimum amount

٥٤ A!05ء . Such smalI leaehing of Al:0 leads د to th un-

ba lance of electricai charges in the c ay لا latt1ce and forma­

t1on of acid protons Tesponeible for its high catalyt1c ac-

t17ity.

F}netgTreAtment9fExPerimenta1Data
The energy of actiwation of dehyration teaction over

Heluan Elay was graphica])y determined by using Arhenlus

equation:
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-E

K =RT م e

ReEult are in fi٥. (7) from which the calculated ac-

tivation energy egual 17.5 Kcal/mole over all the samples,

which indicate that the reaction takes place on the same

type of activE centers regardless af their rumbers.

Conclusion

It may be concluded that:

[1) Optimum calcInation temperature is reached at 500 "C.

(2) The clay activated by 20 ٤ acid concentratian salution

is the most active clay towards dehydration of ethanol .

(3) Energy of activation studied by Arhenius relation for

dehydration reAction in presence cf this clay equal to

17.9 Kcal/mole in all cases of activation.
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 الرحيم الرحمن الله بم
 بو

 العربى الملخص
 عمليات فى حقاز كعامل المحلى الطمى تقييم

 الما· انتزاع

 عمليات فى محلى حقاز كعامل استعماله يمكن الذى الطبيعى بالطمي الغنية منالدول مصر تعتبر

· المتوردة و المصنعة الحقارة العوامل من بدلا الماء انتزاع

· المنشطة و الخام صورتيها بحلوأنفى هاى وادى من عينات الغرضدراة لهذا ثم ولقد

 الهوا· من تيار وجود فى للطمى الحرارية المعالجة طريق عن حرارية بطريقة اما التنشيط تم ولقد

 التراكيز مختلفة بمحاليل المعالجة طريق عن كيميائية بطريقة أو مختلفة حراره درجات عند الجاف

• الكبريتيك حمض من

· الايثاتول تحول تفاعل بواسطة للطمى الحفزى التشاط قياس تم لقد و

: أن اهها نتائج الى التوصل تم لقد و

 تجاه الطمى انواع انحط من هو يعتبر الكبريتيك حامض محلول من٦٠٢٠ بواسطة المتشط الطمي ا

• الكحول من الماء انتزاع تغاعل

• كالورى كيلر1 ر4 تاوى وجداتها ارهييتوو معادلة من النشاطية طاقة تيمة حاب تم ا

«
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