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woanu (Alkenes)

TAasvNisSadvmA3sIAD

AtUsAaUAmdasua:Dngimaas
UKIONguINUASAEQS Sngwamuwoudu

e gasmiu e URNSeN
e urkavnida - Addition
e MsiBundo - Hydroxylation
e JuUuaAniomemw - Ozonolysis
e Geometrical isomer - Polymerization
e NISLOSYU
- Dehydrohalogenation of alkyl halides
- Dehydration of alcohols
- Dehalogenation of vicinal dihalides
- Reduction of alkynes
2

Alkenes

Hydrocarbon AlUBUA> DWwus:Atululana
O8p8un3noenvd1 “Olefins”

aasnolU CH,, Won >2

wuludvidssa 1wu uWsdaisUs:nou terpene U

isoprene

CH,

MsSunBo Alkene

Bouuuaied (Common name)

+ avmumuonoiudu C dog “ylene ” 1W6u
CH,=CH, ;8un  ethylene
CH,=CHCH,4 1Sgn propylene
CH,=C(CHy), 1Sun  isobutylene

« WonusN3n a, B, ... UDNCNUKUDUDOWUS:F

(S9N a-butylene

1Sen B-butylene




nistisundo Alkene
Bouuu IUPAC (IUPAC name)

1. manglshendfganbwus:Atululana Gushusoums$uau uadd
avMmuady ene

2. Uuchunuv C uaneldnendiga sinUanenidwus:Aognd
nda

3. tdlavuanchurkuiowus:A Kihiso

(7] (5} 3] 0

2-octene

nistseonso Alkene
$ouuu IUPAC (IUPAC name)
4. Midnv Bunnovmuddudnuslaglaadiavcukuiorkinno

4-ethyl-7-methyl-2-octene

5. fwus:Apgasvnatv nv 1 Av BudududukuvoinUaien
nanv

2-methyl-3-hexene

nistisundo Alkene
Bouuu IUPAC (IUPAC name)

6.MWus:ApgasvNaw GAv 2 A BuAuducKULINUAEA
tnanv swuByvadudNUS

5-ethyl-2-methyl-4-octene

7. MwWus:Apgasonatv Giv 2 v KIoDINWUSALMIAU 1SUdu
UudurkuvoinUargnadusnusunou

3-ethyl-6-methyl-4-octene

nstsonBo Cycloalkene
#ouuu IUPAC (IUPAC name)
1. idfioAwus:4 Kuu C AdAvduchukuon 1 ua: C Asou
us:AADChUKULA 2

Dy

w 3l o
o
(5]
1-methylcyclohexene
2}
(3]
(6]
o
6-ethyl-1-methylcyclohexene ®
(4] (2]
(3]




NstsSonBo Cycloalkene
#ouuu IUPAC (IUPAC name)
2. M 2 Aoim:studhuruonKiouwusAiu RISLUTUWUS:ATU
KINVADCHULKULOUAIDNUSUINDU

CH,

1 3-ethyl-6-methylcyclohexene

2

3
CH,CH,

duuanmonNMumw
+ alkene ADAMSUDU 2-4 D:apU Jamu:ufia
+ hiMSuodu 2 5 o:00U Tamu=udvIKad
« a:agtudoma:arsnluGdd
« A wKULUUtDEN3 U

« Opaldoagodumususumsuauniwudu

+ alkene AGAVD:TRAIEDACINSY alkene aeldasy

lswosisuinnua (Geometrical isomer)

+ Wus:f) liauisarkyulaognvdas:

+ dodu wv:ddduvsva:asuficdasauwus:Aaliauniu udrin
Sa210a5tuR3 AU AdzfaldlsiuasisviAtia

(geometric isomer)

. TolswosisuiAtia TAULANCIVAU AvaudamMuMemMw

ua:nd

10

lswosisuinnua (Geometrical isomer)
+ WDISTUNPIUDU geometric isomer LWoOkuNUASDUWUS:A
owuduchva (Mrua A, D, E ua: G u‘Jumuiunuh‘)

1. Monosubstituted alkenes
A

U isomer

2. Disubstituted alkenes

A D A A Lo -
U 3 isomers wWu

D D geometric isomers 1 £

12

11

12




.
—

DudUKyAUILIN:AWUS:Aua:ldlstuDsS
3. Trisubstituted alkenes

J 6 isomers 1WOU geometric isomer 3 £

4. Tetrasubstituted alkenes

D D A D

A G ~ 2 e (
G =

i 6 isomers 1WOuU geometric isomer 3 £

lswosisuinnua (Geometrical isomer)

* (MDogv 1-butene

Ul geometric isomer (Insvdasividadnu)

* (Doghv 2-butene

U geometric isomer

13

lswosisuinnda (Geometrical isomer)

. dmsuupaAund geometric isomer Gs:uutumsduunidls
wos 2 s:uu

+ S:UU cis-trans d&nsu disubstituted alkene

+ s:uU E-Z d&KsSuU tri- ua: tetrasubstituted alkene
StUU cis-trans

14

lswosisuinnua (Geometrical isomer)

s:uu E-Z

 Wngmsdaadidu (Sequence rule) SaduduKjINM:UDLLLCA:
MSUDUUDOWUS:F)

« MKyunuAsudugoupvAvaDVMSUDUDETVIGLDAU: Z-

« MKyunuAsUAULUDVAVEDVMSUDUDEASVTNUNU: E-

high priority high priority high priority

A C A

; : : iC
high priority
4 E
+ 1Wpd1du A ua: C gon31 B ua: D 6

* KunuA Kéo H sauwus:A agdholGednu: cis-
* Kyunun K8 H spuwus:A gasvdunu: trans-
« CDDgIv
CH, CH, H CH, CH «CHy
N s N/ O: g [j
o P cl cl
H H  CH, H
cis-2-butene trans-2-butene 1-chloro-2-methylcyclohexane 1-chloro-2-methyleyclobexane 19
15

16




lswosisuinnda (Geometrical isomer)
s:uU E-Z: mswoistundidu
1. Worstunlaue:apUUDvSIaAdDAUILGA:AMSUDUUDOWUS:H
s1aRdlaua:apugon310:0dudUgY

Houho Hookigh esdeavo:aou L =low order

s1Q Br Cl 0] N C H
ooy 35 17 8 7 6 1

eH C] o e e
(1] ) ) Cclo
(E)-2-chloro-2-butene (2)-2-chloro-2-butene

(o @ = Sudugv ua: @ = suduch

17

lswosisuinnua (Geometrical isomer)

stuu E-Z: mswoistunahdu
3. chkjunuAtlduwkWus: IWWorstundod

-C=C o -C-C -C=0 @ -C-O
C 0]
i N

cc - g N e
c N

lswosisuinnua (Geometrical isomer)

s:uu E-Z: mswoisaunaiau
2. Msafdawus:A Glava:asuimiu thgsiafdasanlU

2] o 2] [>)

HsC CHy H1C H
H3CH,C H H3CH,C CHs

o 2] o o

(E)-3-methyl-2-pentene (2)-3-methyl-2-pentene

wWo ® = Sudugo ua: @ = suduch

18

lswosisuinnua (Geometrical isomer)

wuuinka asdolud U E- néo Z- configuration

20

19

20




MSLOSgULLLanu
+ WWuufnsgimsudaoon (Elimination reaction)
1. Dehydrohalogenation of alkyl halides
2. Dehydration of alcohols
3. Dehalogenation of vicinal dihalides

4. Reduction of Alkynes

21

MSLaSguLDaAU
1. Dehydrohalogenation of alkyl halides

alkyl halide (RX): alkane A halogen im:2¢

« yva H ua: X oonoin RX
« Jpnsounatuaisa:argwduniuuoanaooad lag

+ waunmupnsennuuaanaooald alkoxide ion

+ alkoxide ion MUfAsSennu RX 1d alkene

21

NIsltOsguLanu

1. Dehydrohalogenation of alkyl halides
nalnufnsen: Synchronized mechanism (E,)
+ o base (alkoxide) whdunu B-hydrogen o:10hg

transition state Ao TNMsasioua:mMsaargwus: TUwsoua
nu Ad tNawus: wSauanumskaaoon halogen

:6I:

“cl. H H,’ QCI
/ al H \CH3

Y”ICHa —

CH,

"ICH I C= C

CHa 4 N

TN
ROH

x , T
“\\\
E \O -‘
(o]

23

CszoH + KOH Hzo + C2H50_
alcohol base alkoxide ion
[
-G-G- + CHsO" -C=C- + C,HOH +X-
H X alkene 2
22
NIsLaSguLDaAU

1. Dehydrohalogenation of alkyl halides
nalnUnsen: Stepwise mechanism (E,)

* Halogen rnaa na carbonium ion

+ base Gv B-hydrogen naa asiowus:f

CH,

. i Wy 7 o
H,C—C Br: s—— ‘c— iBr:
: V4 \”H ;
CHy H,C
>
HiGy, H \ HsC, K
o¥f “

C—C

/ \f/H _— /C—C\

+ | CHyOH

M B-H wInn31 1 dhuktv dwisatianawaaldkalsdad 2

23

24




nIsltasyuLLanu

1. Dehydrohalogenation of alkyl halides
« (Ddogv
lodopropane yields propene

h
HC—CH;—CH,l +KOH (alcoholic)'—ealt’?'igcfc"‘:c"& +KI+[RoH |
lodopropane propene

1-bromopropane gives propene
H,C—CH;—CH,Br + KOH (alcoholicy222283k H.c—CH=CH, + KBr
1 -bromopropane propene ROH

25

MSLaSgULLLanu

1. Dehydrohalogenation of alkyl halides
* WWURNKQ

Unnsetuov KOH/alcohol fiuaisciolud

1. 1-chloropentane

2. 2-chloropentane

3. 2-chloro-2-methylbutane

4. 3-chloro-2-methylbutane

duLuulASLASIVUA:EDUDVNAAWA UDNDINT KINTWAANWA
uINNN 1 281v TKUDNADYIT WaOWACDIUINNI

27

NIsltOsyuanu

1. Dehydrohalogenation of alkyl halides
+ CDDEID

H;C —CH—CH —CH,
B|r /;ethylethene {disubtitued): main product
lcoholi
H3C —CH—CHz—CH3 KOH (alcoholic)

KCH (alcohalic) H,C =CH —CH;—CH,
ethylethene (monosubtitued): minor
product

+ Jad>uuovwaawa tWuldmu Zaitsev's rule Ao

trisub- > disub- > monosub- > alkene

26

NISLOSgULLDAAU
2. Dehydration of alcohols
+ yva H,0 oonoIn alcohol

A, acid
—_—

alcohol alkene +H,O

acid: HZSO4, H3PO4

« AoV luNMsINauNnsSeuov alcohol

R—T-—OH > ,—T—OH > R—C—OH
R R

H
I

3° alcohol 2° alcohol 1° alcohol

+ WulGednuuinsen dehydrohalogenation Kinitfia alkene
Taunna 1 Tasvasv dadoutduluanu Zeitsev's rule.

28

27

28




NISLOSyYULLLaAU
2. Dehydration of alcohols

« nalnmsiiaufnsendiksu 3° alcohol

Breaking
C-Br bond Making a
mbond
PN Y I-‘I
Sn HdsoH R slow N
N NNVt Y
H,O - H;0
Converting OH Loss of a Removing B-hydrogen -
into a LG leaving group Allene

Carcocation
Intermdeiate

* nalnuuu ET inaaisusgua Carbocation (C+)

29

NIsltOsyuanu

2. Dehydration of alcohols
+ nalnmsiiaufnsendnsu 2° alcohol

2° carbocation

ko s el
- OH, .

expected
1,2-hydride
shift

i OH

more stable

{ H,S0,

* nalnuuu ETn inaaisusgud Carbocation (C+)

« asusdud C+ pwifia hydride shift (Wolkla C+ AD
TAsvasivnoAEdgsIwuiU

30

29

30

NIsltOsguLanu

2. Dehydration of alcohols
« nalnmsiiaugnsendnsu 1° alcohol

Rearrangements in Dehydration of Primary Alcohols
Step 3. Removing p-lhivdrogen to form a xbond
Step 1. Protonation of the hydroxyl group

H
@ vl ~ @
H,S0, S
j)\/OH 250 \H\/OHE H,O: + \\)\ \(k

tetrasubstituted
alkene
Step 2. 1,2 shift of -hydrogen forming a carbocation

@ @
i — + H,0

+ nalnuuu E2: 1iaand:ns1udsu tu step 2 dotdunatiiia
2°C+ .

NIsLtOsyuLanu

3. Dehalogenation of vicinal dihalides

|
+7Zn 4, aleohol —C=é— + ZnX,

X X
* (DDEv

CH,CHBrCH,Br —Z"—~ CH,CH=CH, + ZnBr,

Br
—2Zn + ZnBr,

Br

32

31

32



nsLasSguUWLanu

4. Reduction of alkynes
«  &wnsdu alkyne Awus:awlbldogUargansls

.« UAssdawsuWIluNIsIianaana Jufiu reagent A3

H
cis-product: R-C=C-R ———— RCH=CHR
metal

metal: Ni, Pd K3o Pt

NH; (1)

trans-product: R-C=C-R ————"—+ RCH=CHR'
Na
33
Jnnservovuoanu
1. Addition
2. Hydroxylation
3. Ozonolysis
4. Polymerization
35

NISLOSgULLDAAU
4. Reduction of alkynes
¢ (ogv
H,C. _CH;
C=
H(9) H” MH
Pd
CH,C=CCH,
NH (1)
Na HC. _H
C=C
H”  “CH,
34
JnnNsuwovuoanu
1. Addition

b vz

. alkene WuULKELIKSLIENASDOU LAEISAGDONISSIENASDU

11
Y—(IZ—(IZ—Z

* UANSg1wov alkene ua: electrophile 13an electrophilic
addition

36

36

« UANS91wov alkene ua: free radical 3un free radical addition




Jnnsevovuoanu
1. Addition
—— addition of halogen (X,)
reactions —
of alkenes —— addition of unsymmetrical reagent
(HZ: HBr, HI, HCI, H,SO,)
—— addition of unsymmetrical reagent
in the presence of peroxide
(HZ/ROOR)
37
Jnnsuwovuoanu

1.1 Addition of halogen (halogenation)

« (oogv nalnua:wanaauov trans-symmetrical
disubstituted alkene
Step 1: formation of bromoninum ion

CH%"C—C““\H CHy,, W

H’( )\CHs H"\/C"'CH3 +
B

Brt bromonium ion

cis-product
Step 2: Br- attacks from the direction that is anti to bromonium ion Br Br
AG i
) \ CH3 /" "\ 5‘3”3 HiC CH
CHy,,, "C*Cr.,, or ¢ 3 3
-5 Y S VI AN
Br.,

identical
eyelle dentical 39

bromonium ion

39

Jnnsenvovuoanu
1.1 Addition of halogen (halogenation)
Lb xenca EE
X

« nalnmsta@u wWu anti-addition

* WAOWaDWOIWEVIASLASIVIAYD KSDKaBTASLASTD (T isomer)
Junuuds:zinnuov alkene 15U

« unsubstituted alkene Tawaawalasvasividad

* monosubstituted alkene r3o disubstituted alkene wuulyauuias
(RHC=CHR') Tanaawaaovlnsvasiv)

» disubstituted alkene wuuauuias (RHC=CHR)
» cis-isomer l[awaawa 2 1Asvdasio

* trans-isomer l[anaanalAsvasioidad e

38

JnnNsuwovuoanu

11 Addition of halogen (halogenation)
« D1V nalnua:wawaquov cis-symmetrical disubstituted

lken
alkene Step 1: formation of bromoninum ion
Hy, o H, H
“LC=C\ .
—_— C—C. i
CH(( >\CH3 T VA TR
Br s

| bromonium ion
:BD

Step 2: anack of Br to bromonium ion from anti direction

Mo o N

CHJ/(\/)C\CH /C C\ "é"_{c_c\

trans-| product trans-product 40
bromonium ion racemic mixture

40

~



Jnnsuwovuoanu

1.1 Addition of halogen (halogenation)
« (oogv nalnua:wanaauov unsubstituted cyclic alkene
(tAsuTanu cis-symmetrical disubstituted alkene)

Mechanism
Step 1:

AT —
oy —— S %, = o
H(o(:é_':)c‘ﬂ _'H(CY\H + B
I @
Step 2: - N
65 a: = no 2 isomer Wu
/7“%\ e H’/Ein (gm) trans-product
“(tc\g "'sa% CA (QB)
bromonium ion H,‘C—E\H Br
41
Jnnservovuoanu
1.2 Hydrogenation
_(l:zé- + H2 LIySt. _(_I:—é— + AH
I
catalyst: Pd, Pt or Ni H H

¢ H 2 2:apu asowus:=Nnu C-C cduldednu (syn-addition)

* AH (heat of hydrogenation) Ao Jsuntundusouimenon
Woans 1 wa MUfnsenu H,

* (Doghv
CHs; CHs;

(o e e
H 43

43

Jnsewovuoanu

1.1 Addition of halogen (halogenation)
 wWUURNKa: ovidaudoua:lasvasivuovaisdodu

Br, / CCl,

2,3-dibromo-5-methylhexane

42

42

JnnNsuwovuoanu

1.2 Hydrogenation
« WUURNKQ: poldaulasvasivua:ouovarsavdiu

H, / Pd
? ——2——— 2-methylhexane

44

44




Jnnsuwovuoanu
1.3 Addition of unsymmetrical reagent (HZ)

&=t v Hz cc-
I
H Z
HZ: HBr , HI, HCl , H,S0,, H,0 , HCIO

+ alkene Su H* vIn HZ fa C+
* unsymetrical alkene (na C+ anu Markovnikov's rule

+ Markovnikov's rule: H* tm: C=C dund H unn3h twatfia C+
Alafes

45

45

Jnnsuwovuoanu
1.3 Addition of unsymmetrical reagent (HZ)

« (Mogvua=naln

H H g
H,C— C=—=CH, + H-CI—> H;,C—(%—CHZ +Cl
g 2
H

H ] H
H,C— é_ CH, + CI— H,C— C—CH,

Cl H

-~

+ Alkene wuuldauunas H* in:u C1 1ha 2°C+ GAdwades
N1 1°C+

47

47

Jnsewovuoanu

1.3 Addition of unsymmetrical reagent (HZ)
« Ooogvuaznaln

H H H H
H Lo
\ /  STEP | | EP 2
c=C —» H—C—C—H —» H—C—C—H
/ \ I 3 U
H H H ? H Br
-
k4”'H—‘Br Br

+ Alkene wuuauuias Tis1 H* 1n:Au C o:aoula fio:ld C+ i
glAsvasvkidounu

46

46

JnnNsuwovuoanu
1.3 Addition of unsymmetrical reagent (HZ)

« WUWURNKQO dodaulasvasivla:souoonaana

CH,
q + HBr

48

48



Jnnsuwovuoanu

1.4 Addition of unsymmetrical reagent in the presence of
peroxide compound (HZ/ROOR)

+ mst@iv ROOR MitkWanaauovURAsSeNlUdulumu
Markovnikov’s rule (Anti-Markovnikov)
« nalniianmu free radical dod
+ ROOR uanc@>lu RO
« RO- @v H- »n HZ 1fa Z-
« WrhUARSeNAU alkene 1ia C- Aladus

+ C+ @v H -+ »n HZ ifawaawa

49

Jnsewovuoanu

14 Addition of unsymmetrical reagent in the presence of
peroxide compound (HZ/ROOR)

« (Moogvuaznaln
Initiation

homolytic
a) RO-OR S0 S5RB.  sH-+150 kiimol
huw/a mn‘;y requires energy input (endothermic)
radicals

b) R_?:,r; m.?@ . R—:O:--H + ,Ef: AH= - 96 kJimol

bromine
radical

50

49

Jnnsuwovuoanu

1.4 Addition of unsymmetrical reagent in the presence of
peroxide compound (HZ/ROOR)

« (Mogvua=naln

Propogation

Br
(0} ]
~ S = CH_-CH-CH
.. 3 2
c) CH.CH=CH, 4 :Br: 2csses 1" radical (less stablo)

A A i
P B CH,-CH-CH,-Br

(U 2° radical (more stable)

two sites for
Br + attachment

H
- ﬂg | e
d) CHCHCH,-Br + H-Br ———» CH/CH.CH, Br + -Br

51

50

JnnNsuwovuoanu

14 Addition of unsymmetrical reagent in the presence of
peroxide compound (HZ/ROOR)

* (Moogvuaznaln

Termination

e :Br- 4+ B o Br,
- Bromine

f) CH,-CH.CH,-Br CH, CHCH, Br
("_'_ CH,-CH-CH,-Br

( . 1,4. dibromo-2,3-dimethyl butane
CH_-CH-CH,-Br
Br
|
@) CH,-CH-CH,Br # -Br ——— CH,-CH-CH_-Br

1,2- dibromo propane 52

51

52

-~



Jnnsuwovuoanu

1.4 Addition of unsymmetrical reagent in the presence of
peroxide compound (HZ/ROOR)

« WUURNKO podaulasvasvua:souovaisdodu

HBr

~peroxide 2-bromo-3-methylheptane

53

53

Jnnsevovuoanu
2. Hydroxylation

+ CDogholanaln * LUURNKQ puldgulasvasIv
The Mechanism of Syn Dihydroxylation with KMnO, Waa NaUD\)Uﬁﬁ§En
N addiion .
syn ‘OH u

Q addition Q Q G

N H MnO,
o5 W S ‘e

XM P o

H
Breaking the cyclic l

intermediate

i i ; i: proton : i
Méou
b,

Bk m transfer
l Hio* B

b glios

55

Jnsewovuoanu

2. Hydroxylation

+ Wudfnsenmsiaukjloasonda (-OH) ﬁ'vVus:pjuao alkene lay
8 KMnO,, 1% OsO,

c=c. o . _(I:_(I:_
HO OH
1,2-diol
[O] = KMnO, n3o OsO,

« 2WIAUNSA (U H,SO,) Kéad1v (NaOH) tWaBde1sLUNASY

+ 1fiaMstau wuu Syn addition ua:ldwaawatdu cis-product

54

54

Jpnsenuovuoaanu

2. Ozonolysis

R R® R 3 o r
)-_—< o o
3 5( 7{ H,0 >=0 + o :<
—_—

AN ccl, E- R4 > ) \

o0—0 R R

ozonide carbonyl carbonyl
compound compound

+ carbonyl compound
+ ki R $wdu 1 kydulu 10u H Bon aldehyde

+ o kY R Ao 2 kiylu hydrocarbon Bon ketone

+ Zn WUu reducing agent (aw1satd dimethyl sulfide,
(CH5),S unuta)

56

55
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Jnnsevovuoanu

3. Ozonolysis

* (DDYIv
CHj, 5 )
CHjy :0 H
UM 1) 0, Y
mo Y P
2 2) (CH3),5 HSC’&O : CH,
CHy -
Ketone Aldehyde
* (DDYIv

. _A~J_CH

¢ ™
———

4 > H 2) (CHy),

57

57

Jnnsuwovuoanu

4. Polymerization

« Tulanakuoalana (monomer) KangkudesOUAIAUDUANS
anatad (polymer)

* Alkene 1W0u monomer 1AaUANSIMSIAUNU alkene Aoenu
uazcioiovnuly inaluanglshdnowendtduwuldukbumSuau
(lagodgogn 4,000-40,000 MSudu)

« (20810 polyethylene « (DDED polyvinylchloride
l
I-I\ /H I‘.I Il.I H\ Peracld
/c:c\ —_— —[—(‘j—(lj—]ﬁ n /C N
H H H H H HoH n

59

Jnsewovuoanu

3. Ozonolysis

+ LWWURNKQ ooldgulasvasvuoowanna Warhunnsen
ozonolysis nuaisavAucialJd

1. 2-methyl-2-pentene

2. 3-hexene

* WWURNKQ dogaugaslasvasivuo alkene UouamsIUlanalUu
CeHyp, ArURNGen ozonolysus LARWAONaACDIUT

1. propionaldehyde
2. Acetone
3. UDVWaUS:KIW acetaldehyde ua: ethyl methyl ketone

wu: MAmutReddovnudaaisngvTbldaiEou thuh 3oans TUAUK Tﬂsoasm Iu
dutapsida

58

Js:losUuovluoanu

* Alkene laglawn: ethylene ua: propylene gnuhuisluans
AAUlUNSWEOE1SIUNZIAUADUS: Iauumnuw

(ethene)

Chemical Uses

ethanol solvent; constituent of dleaning preparations; in synthesis of esters
acetaldehyde slug kiler, in the form of methaldehyde (CHyCHO),

manufacture of vinyl acetate polymers, ethyl acetate solvent and cellulose acetate

acetic acid
polymers

ethylene oxide "cellosolves” (industrial solvents)

60
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Js:losUuovuoanu

+ Alkene Taglawn: ethylene ua: propylene gnuhntailuans
AvAautuMswanaisaunsgadunius:TgsuunNuiy

61

(ethene)
Chemical Uses.
ethylene glycol anti-freeze; production of DacronOR
ethylene dichloride solvent; production of vinyl chloride
vinyl chloride manufacture of poly (vinyl chloride)—PVC
: manufacture of poly (vinyl acetate) used in paint emulsions, plywood adhesives and
vinyl acetate textes
polyethylene "plastic” bags; toys; packaging

Js:losUuovluoanu

+ Alkene Taglaw: ethylene ua: propylene gnihutailluans
AvAutuMmswaaansdunsgaunidus:TosuuiNuiy

61

(propene)
Chemical Uses
isopropyl alcohol rubbing alcohol; cosmetics; synthesis of acetone
propylene oxide manufacture of polyurethanes; polyesters
umene industrial preparation of phenol and acetone
polypropylene molded articles (e.q., kitchenware); fibres for indoor-outdoor carpeting
62
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