EY A o £ a e
1.1 YenrnlfiinluResinns

madowiruaiiuanainziioumeanngs juiresdoaioumadfifarug iul
[¥] & re o e & di QYar £ U s [ Qs aao
mqﬂs:mﬂmaam‘muumﬂﬁgummwa‘lmnﬁnmvl@auwanumsﬂsznamm:ﬂgnsm
a ad a o v oo v d o a ° A s v A4 A
ians § NTouiuludaasou @mamu"l.@\mjugmﬂuﬂmsmﬂgmmma:ms'lfmmmua
BUAA 9
= - | aown v ° 3 2{} 1 1 Qu dl. L
TumaSeumadfod dnfinwarsufifaadeuusindeliiodanysnie inals
msmaaa"l.é'fwaﬁw%‘aﬁmwﬁﬂwm@ﬁauﬁq@ Lm:Lﬁaﬂ'nu1Jaa@ﬁ‘mtﬁé"sﬁnﬁnwmama:;ﬁu
aw R W 1 . W 8/ v W A Qe =l
1. AnAN¥IAzdadIMagn W vusuTawuesiiasujiansiedl
a2 d‘.’ o G a W Qe t—"l "] n{ Ay U
2. finfnemTianFanguUfiimsFam wioututnTauas IvENaniga lATaLIw
3: ﬂl 9 o o Qe
nnasednindianns

b4

3. Wnguywilwiaafiains  mwrzmIaguywionsmbizside lwldhoda wld
v ° = dll dl @ v a aa =l
4. vhuthawmnInsaedastun Tudsemuluwissd§iienms mrzanaediannyzuu
fuewsnsudsermwanly
v o A e I, Y 1o o P
5. lumsidmndfianns snfinwnazdaslaimnimaaasla 9 Aueniwilaltan
A & o o v ° 2 aa dll a [} | Lo
mInasgfesdnmualii wasduinufidnnslwamaunldlaomdfianisves
nyzuIuwITI
6. WnANMIAzdEIIRin uazdfRausifan uastessdarsTanuaiuduaen
“ 5 ar ! W
g fieduiuniinasasans g 1Al

7. iinanazdoadvalfiRmsassaunet maanaofiuadei lumdann

. s w &
Lﬁmmmaaw:ﬁmwwmmum‘smaamu

v ° a 1R v ¥ ot e A v
8. ﬂ']nﬂ’ﬁ’l”lﬂqiﬂ@]ﬂﬂﬂajvlﬂdﬂﬂiaﬂﬂ: 80 VOHIANTNHUN %ﬂﬁﬂ31%$1uuﬁﬂﬁLmqﬁﬂU

CH 222 (H) _ 7



k7% -1 ™Y
yLISTHINIG NG leby
a v o A e ¥
9. unﬁﬂmﬁmmug}ﬁaUgu’“ﬁmsmaaanaum:mmﬂgummi‘qnma URTWENENY
° Y a < @ [ oo a o - &
e latisiunaumsnasosliiineds wenaIniRnANYINI TV NI I g
A A A ¥ ¥ o a b
rynInsiiauaansindinaslgdlumInasas IWNIRFUTRABUM IR M IR U 4
winzaztwdsndanalunitvase s Snd nwasrnmTnase sgrue it le
10. ﬁnﬁnm%zé’mﬁﬂqﬂ 1 LANR TR U8 TN NHE NN INA8a ST a5
L7 A |- 3/ s t :‘ [] o e r=} o Qo
1. AnnIanTaaudutusdlugrnin  waarsrlvidunatartaralviGaas
él 1 d [ -y =l 9 Av v
WRUNAU #1RTURITEUNI T bAnaslumausfsalsly
12. Wniaasuiauszaudds 9 Alddasms wu 159009 nszenwnsash
k73 W & B 1 %’ c‘: Qe - AU Qs
THuss udn ssludrain msisludareententmusiaa |4l
13, mnﬁfﬂﬁﬂw%ﬁ@qﬁﬁmqmm:ﬁ”;msmam é’aaswmuqﬂamq}ﬁgﬁ@ﬁu@iamimﬂ
HAYLAN
9] q
14. ﬁ"]&lmﬁauﬁwaﬁmﬁnﬂmﬁﬂ INinRaaRs LT UL ABUTUa L Ea w6
15. nANBIzdaITImToatsmsrniviuidasm szl lumsneaasri
st wmIadnanseanuannifinluiwezasin Rl fesTasnu s Tows lunsdiitans
=% L2 1 Qs =Y v dly w
waalt adunnsussluwaaiy Winsslummusigalils
bt‘:’ ala a g: 1 ] w:’ nla I Pt =y o &
16. mﬂ’nmﬂaulumimmsmaao"qﬂﬂn Lmam'lfnmnauﬂmﬂamnuﬂmmmﬂu
| [ A [y s
wu lFaanIsann (Judu
17. 'lumm:ﬁwﬁﬁﬂ‘énms BNANWIAITRINLIUITAY (safty glasses) 1NBTTRIUERAT
A - z Qe )
91992 NAVUNUAT waz LA TEIN contact lens
n#' (3 a‘: a o o ae {‘.’, =Y ?
18, AR TIRUMITINGROY ﬁaammwm:m@‘[m:ﬂgmmﬁ wiaunIasmautain

uwasiig nausaninResfuding

1.2 annfaeasialuriesdfinnms

W @ e o d'A ot L L= g L <
oA M aei dus ounnua s wszgUamganiatiwldhoanii ased

dl v o ! [ S as R =2 PR oA @ A aw
LLR:LﬂSBGLLﬂ?ﬂ&J@%}Jluﬁﬂdﬁ{]U@ﬂ’lﬁ unﬂﬂmwmsgmaﬁﬂaanummamnaum’m bl

L & gen nz

gﬁ’muﬂmﬁauqummmmmu

1

CH 222 (H)

]



W

s d‘ U Qs
Fonriszdanenumsly W J8f
1. mwanigematas Wlukasdfudnse
5. FdasnmslfidarnlunmIneans S5z iaRududan Uil
0.1 Wl¥anadawnvasvar iWlummuade  msldiasssenuuiuaaianiy
mrue e tfa sl lilavesraarar luduiatusa v lumnesesilddvinazas
aunsd v o lewefindinas ariueuladalud wuwnu isniou wudu Ingdu mmes
aTRan 02 lew afiauatias udu msldaTadiletin steam bath) wIainIad Nl
I
o', A A o & % s 1 | Qs 1
0.2 lumIndunsaInandg (refluxy vadwnad i ln dasldadass 9 saumiuuu
Watlastunit5a lwavaslevesvaanar
2.3 lmzaamar llWesnanmauzfivasaluszuzflndidasnuin 9
2.4 MMINaWYD LKA L I Vl,u'mﬁ'l.ﬁ'maammﬁgﬂﬂﬁuaanmm@m;ﬁ'm@
@« oA " A | ° ] a [V
5093 LT sRgInInATosMILULLIMND 9 wsnzasyn W lavasua anangnndusananduds
[ n:i ¥ o 2 K3 - i 1 A ] G (™
fuas infiaglndld 3902519 receiving adapter $9IZWINAATAIMULUUITLLINTEITY
1 1 W
WavinmIndunnaie
1 U 9 ] = 2 -] ::"J 1 19 &= Q
3. ldansldenudaunszunle wlazlinTaseuuiuagaonas INTIZANAA e
aA a X W " ° o a Y]
Aruturnsldanusen asiilwsaiald
s, davnmnesasfoaiulpisefitanuSawiotu arsusmoushlainygnge
Tuiiduns o luriudstuin
5. ldansldaruseuniaiawinises i

9 U =l [ @ 1Y L% F=1 . ]
6. EI’WI’D’@]:Lﬂﬂdiﬁi%Lﬁ%Lﬂu@l’ﬂ%ﬂ'}'ﬁﬂJﬁﬂ%luﬂ’?'i‘ﬂ@ﬂﬂd A3 wire gauze 'J’NEJ%

Trenz AL UTIR g RIS

14

& ar e

3/ Qs 4' ar £y =
YomsszTunenumsIvasad I
Qr = ~ A 15 4 [ 4 s v ‘9’ - [] k"
1. hasadignimisn ssemnuay wiFsuEEUSumann 9 laea sl
St AREEauNE n as8 lau wIauaanagadaIRNTATaanINAIRITS INTIZIAN LA
é‘mwmi@]@%umaam‘smﬁuuﬁmi{otﬁumnﬁu uanmnﬁ"lajﬂfn'lﬁ’mimﬁgﬂﬁwﬁaﬁnm

F

] ¢/
A UUnE LLﬂ:ﬂ'J'i’gﬁ dua'l,ﬁ’azm@maam NIINA\ \‘l"qﬂﬂi{l

CH 222 (H) 9



taa al
2. lugusrnailla 9
P A an P- | A W dﬂl -3 Q-
3, msmnmmmﬁg@ummumﬂamaam5LmJL°1n"liJ lunIdinvinniInasaaniu
A 21 ~ s v e v W o A W
ssninTzsy Lo lumaunile myinlugadi thedssmseuniugs arstesslivhe
MmNz 6 W Ltﬁq'l%'ﬁa'[un‘lamaamwfﬁmmgn
o - A ar 9 F‘: v -
4. InanugzoauSmnrInniun swsziiel uuanavenusrzonale
X . . &
BINUW WATEIINIAILUTIMIY 9

5. luwmasadmialrndussluialsssludy

[
o as o

¥ W y A ¥
133z Yalumslmseuds N
v A a ¢ v A « we A
1. mivaanaaauimIamailafisaiithlulugnonmiagneedin myliimse
o v A a ¢ A A A a oA
ANTaTeR 1 wuanvABaL I ame T lulina SiNevaaAwiUan wazAdITUMAALN %I a
a I A v A &
waflufie Sewmnlndynomsegnae i numusaan
T v dal L. a a  a do a
2. M3lHiATauiNl ground glass joint NNEHa MTNTMRABILN 9 AdFoY
(male joint) Ui @RuNAUTadewaniuvmdaFoulUTey o Welddosdagniafiay
@ = =l a. 1 Yo o = 1 Q. U [ 9 =k -
MunIguie g mamnirdesnulaulddifovdauduiudeds  dwvnnIauinfuly

= r=3 ) A 1 & = 4 [ Ve A a 1 o ! ) fovd
nisazdaduludisen udthmnIsdevenamldduRuudausiuivdasesusnaananiiy

Tale

- S~ |

s A P
1.3 350 lvidiatnagitimaduluvienl§innms

3 ]

Qs

a & 8 L 4 2 g ¥ e A ° v
mmmmmﬁxmmﬂ@nnmm:‘luﬂamgumm'a‘ TTUNANH NN TINARDINILAIY

q 1

=, 1 L") QA 1 y A a A
Uszumawas 11anuTzaa 539 wiavemnuelalaluIosfiviinsnases mawits

a

o 1 Qe o o A 9 1 9/ & e v o e o o
NIzTILaanINagUAmMg fife infinwivzdesaution U ludesfufins uszUfiia

q

AUBLINATINTS ﬁ’]“ﬁ?‘]J'JﬁLLTﬂ?JLlJBLﬂﬂBUﬂLH yx‘iﬁ

L s SedwWlndiRatu mstmlwmmmwmuaummmn wazfassy
ﬁmmamawﬂUT.zJnmumsmﬂ'lwmaan'l'wmma@maﬁaanu"lulﬁ“lwmuaan‘lﬂaﬂumnm
N9 IR E e T AT va e TRl e S o s LN R T durE

nuieunsn

10 . CH 222 (H)



fiWlndiaednswlseg I¥nasmnsiuiu udlddwlawmTasaumwsanauv

fluasufiRnsTdvuiisni afty blanket) ATl RN nau I g dTyAa
e Hadawasdialu Lw*n:%:ﬁwlﬁvlqumﬂﬁu
3 as vdd [~ V) ?; & G ] J A v:‘ 3
awsuunsn W lndnduwedn ’va'gmmam'l,ummoﬁﬂﬂgma w3 aaz L Fuuds
dl o A 1 = 2: b © 3
Uz NUAUHaR 1 D992 190800 TULIOURZAIA TULTIVEIUHE AR IFNIUT M

i tlwlng lunyaifunaniWlwidoTnunte arsseluwunndriun

<4 A s 1 [ o o ¥ a Py
2. MY LLNﬂ‘YILﬂ@Q’mﬂ"i@]LLﬂ;“,@ﬂ\‘l'Lﬁﬂ'IGLLNﬂY}uYI@IQU‘HﬂﬂiMﬂm&l’]ﬂ 9 HanINU

A =y r.3 g‘ o - |
LLNﬂ‘Y]Lﬂ(ﬂ’wJ"Iﬂﬂi@lﬁﬁ’!d@ﬂ&lﬁ?ﬂﬁﬁiﬂ:ﬁ?&l 1% Immw‘luﬂ’lt‘uammﬂ:u’mma’mu FIULLHE

A AaanenslFANIaNEIDRITRZRIY 1% NIALTANLASHIAINEIAY

A a P was v ¥ a ‘ LY
LLNRY]LH@]’&]’]ﬂIUSN‘H lﬂﬂ’NLLNﬂﬂ’JUWlUSM’]mN’m 9 LLﬂ?"gULLNaﬁﬁluﬁqiﬂ:ﬁqU 1096

» . L ¥ . e Ya %
Tmapninlaganadszun 2-3 THLN3 IINUREHUHAGILUIDNATY

Qs 1 I

A a M el Al - Py - a
wraiAeanlavelndion (Wl FAuAuaweslans InGunridaniaagoannan w

21879810 RITRZANY 1% NTALETEN UATHIATURIGY

o a o A eda &L o 1 oA v v 5w o
LLNaﬂLﬂﬂﬂ’mﬂﬂiﬂizﬂauauﬂi Y]Nq‘ﬂﬁﬂﬂﬂ?ﬂ% LI Wuaﬁ .L%ﬂ’]'a@]flﬂuql’ﬂuﬂu‘ﬂ

ﬁ'uu?nmﬁfué‘f’méﬂﬁﬁﬁuﬁw rectified spirit LLé’aﬁwmuﬁmagua;ﬁ'\

A A A e = & ~ % [ v ¥ ¢ =
Tunsaifenaiiduuands veanar wiaufs e amvisaldmdeiudu
USwaann 9 atsaiiasmadwanagtaten 15 wiit wiaTuluwumnd (ArsuBnUWNg

= o dsl' L
DIvHaTeIRITRNNLLIN)

3. uMa Lﬁmﬁﬂqn”’élme;uﬁ'smm'lﬁ’ﬁflmiﬁ'ﬁmﬁamlmuli’ﬁfsﬁaﬁaﬁwﬁa:m@
NARILUUKE ﬁmﬁaﬂs}'ﬂaanmﬂlﬁundmﬁtﬁa@aanganiﬂdmﬁu 9 UITINNIE UAINY
Aoalanlttniadansaszninunariudala Lwiﬁaaﬂmﬂaamﬂuﬂ%‘amwwmﬁawqm%a

L b & 1 ) o o - & A £y 1
LA uradauaanoges teuuseDauna swTuunalrg &n mamﬂmmacﬁaaglmma

A7 9 LUR AN N

CH 222 (H) 11



. 4
1.4 MIMANNTLOINATOIND

° dll o Al = A ° e o 2 g A
mWnﬂ'mm:mmmaatm'm'l%'lumﬁﬂ@aaaLﬂJuadafmfylumimﬂgummnm

A &

wWIznTawmfgnU Nz ldansnesssfianane wisamawienllainaiwaa

=l oae

Tﬂﬂ?iﬂgﬂ@]ﬂ’l 9 v[a.lmmﬂumﬁ‘mﬂmm:m@umammumu

k% di L as dd‘ 2y 94 A u=l'n A @ 7
1. MIaAIoUMTUANENLY srselisulngfdamuadawsnsodrsean
Iddhumsnwantii wiadwdrnazaudunsy gy o=8lau winlngdu udluesly
4 Alﬂ 1 L] F=% ¢ I= C‘I o -7
a:s‘ﬁ‘[ma’ﬁom%aauﬁmw‘[mﬁumﬁaag Wz b Re U s lwasd Tauda Tuansiiv s

‘li’]@l’lv{,ﬁﬂ (lachrvmator)

2. gndn lsansassesnnnIeatidsitlude 1 esdedonsalasin
A ¥ Q- © %
(FaaIvuldnnlmdonlalasiua wiolwunmdowlalanatunsadannidudu) wia

r1Iazas lwwnadaslaasenlodluwonuas

& ad o ¢ A w W %
3. iE]FLJL‘].J@‘L«LE%’W!']Eﬂ"ﬂENLLNdﬂ’]%ﬁ\l@aﬂﬂvlsﬁ]i@‘luumﬁﬂduﬂ?B’('IEJTSOE\]”]\‘IE’JE]HIWUI’H

§1I8za0 30% ladoyulutalng

" o el o a a o A ) 1 e

4. IAT8IRNINE ground glass joint NAIENTE HAINT IR OILALRE LA T1HA

2 a a ~t A o A ; Y o o ¥

nianssenwhngnyuesd launSasnaudaonizaanday udSsdrsdonsdnwaniuin
aaly

¥y v

o oA
1.5 MINIATITANNIF IR

v

© Qv da‘ s o i, 1 7 1A [ v a Qo ' | 3:
mimfﬂ@msl,ﬂwﬂ'lma'aama‘lugﬂ@ma 2z bW AR L Aadua T AR,
Sl feusiymesnzuedoniudie T 9 lunsridesstsznaumiedan

- d.s‘d‘ ‘.,’ W 1 :‘ (% 1 :’ © Qe
seaLauNIINTaNInazs i ldinasluannin udsssinawadly §1msusTUsznay

=1 Qs O - A(:l' 1 2’ " : a:i =) [V g.:
wiodMmazaeBunIon azawinldnAsunmusfiason L5 ldrnd,

Aad e oo 1 o ¥ | € & =
FIALTIMIUGATEIBEITULTIALUN 1 nyanselsa lanslalasd wialane-
woan e mafidalasmai s assiisaed lugn fudwisfmnc sy 1w T

Ugnsenduueanasad Judu

12 ‘ CH 222 (H)



nyeuAuaziuguna T I dunatmIan hsonean uiunaslunanugey

1.6 MSUHNNIAZIBINUNANITNADDY

Tumsimaneasesmnaisindudesiufinuamineanesildasluryaiiufinedns
al sl ~ A d‘l 1 9/ -o LT /1 S e A'I k%
sudoausniusndon  Fadoamudwinliidlaldinousssunsodfidawnaldle

WA TNORENT AR e

ﬁfﬂ?mmnlnﬂuazﬁaaﬁag@ﬁuﬁnaﬂﬁmaaanmﬁﬁﬁmimﬂaaa wWia LA NG
dl (% d‘ d'. rs 2‘ o 1 o &) d'w -~ L
Aldusznsiuivundadla 9 Mfieduanzinmsnesss Wienusuduntindneiazdos
a & L& ) W e w & A ¥ 4
mmﬂmagammuaﬂumwmmwnau Lmeaanaalmwuumanmomamwmum

IHTIZ AT IR NUO NN LR ULIAINA ﬂﬁuﬂ'\amaﬁﬂﬁﬁaQaﬁvlﬁmnmimaa@ﬁﬂwm@iﬁ

A ~ ° a o A A9 o = =3 s w A 94 o A
maemnaanaﬂﬂwﬂ ﬁ’lﬁiﬂﬁﬂ\gﬁﬂuﬂﬂﬂl"ﬁﬂ?ﬂ uﬁ%%@]LiJUL@&JY]&JLﬂ"lm%’]lﬁﬂd\h mMIYUnNn

LY

¥ A W P A Aa AW 1w ot @
Nﬂﬂrlﬁ"(]@aﬂﬁﬂﬂﬂ‘iﬂﬂ'ﬂi!,mﬂu@?ﬂ“wﬂ Iuﬂﬁmﬂumﬂ%ﬂﬂw‘luﬂaﬁ ﬂ']‘il%"ﬂ@aﬂﬂ@')ﬂﬂ’]ﬂﬂ']

mMItufinuaz enuNansnasaslasyn 9 1 aasdsznoudedides an 9

& doe
1. TALTDINNINITIVIORDI

3

o

2. TAQUITRIALIIN INARD S
a oA A A o A A o A o
3. UNun 1%L°UEJWY]€]EQLHU'?ﬂ‘ULiE]\TYI‘Yﬂﬂ?ﬁﬂﬂﬂﬂdtﬂﬁ@ﬁﬂ"ﬂﬂ
4, ﬂﬁﬁ%ﬂ?%§ﬂ (main reaction) LLa:naanmamﬁﬁ’%m (reaction mechanism) lﬁlﬂm
kY

= el ~ 3: oA 2: [T %
FuMAANLERIMTATNE1IU Iz no UGB I TS wviana L naas AT emiu 9 duiul]le

5. ATINIVBITNOIAUA (reagent) WRZNANES (product)

s A; U :J av = [ )

’uagam:manm'lumﬁamiﬁ‘s:ruaumumﬁurﬁmaqamam,awu@l (laisau
- rd‘ Ve o =t Q. Il Aas \ =3 :} Q = =3
Solandn L Iud e UnIadnIILgASL7 (catalys) ) WaHANES driinrIolTunaIve
SolaudAlT i unInanas U ILlUeLa93 Lol IWAWa T LezdnTIRIMUedI WL lNaa Y

- = LY a AV
naE Juaaiiolaudn b TussNanan i
i oad
6. W39 aNlT NI INARad

W A 2: t 1 =Y
7. NTZLABMINARDY Wiufinduasuaasninaseslauazidua 1 mﬁagmwgw

CH 222 (H) 13



i = q 2: -~ 2: L 1 1 i
nahlE Midaanaiole TuABUMTANETT TINNINTFANAAS 9 1T Ufoud

—5

o oo =) k% a o ooaa =) [ U ¥ & Aal
Ignsengensoniunuiau lufreenunanujisemiala dudu Sulunmesesdd
i‘: o 1

9 L4 ' -]
ﬁaum UMNBDULLAT I=HDIDNIDINNFUD

! & o o a L ¥ e o
Hasmnniduasaumsusnuaz nsii e ndesmavigniidiuiuaouiddann

- Q. Q’S -1 31 3 ¥ 1
I IR TR TU T2 NaUB NS S SR T NI WL R I U A U IE B S a1 g
'ﬁ’mwluag@ﬂ'uﬁﬂﬁw

= [

8. FUUANINMENIWIBIHANAR IR URAnguTan s mMen waa INanaa T Lean
2 1 -3 =g -l Qr = & ¥
NMINAREI bAwN IUNDANTAANROUNART & Bnwmuzuantn (Hudu
aAam L7 =l v ool Qaaa L% =l 2: d‘ =3 ;

9. URATENT AL (side reaction) 'lmmuuﬂgﬂnmnommmwwamnmu‘tums

NARD I
° L2 k7 . A 1 - 1
10. MIAUINA L TuSauas (percentage vield) F93znadfvdaly
11. *‘mwtﬁua:agﬂmamsmam

@'}“aazhamg‘@ﬂ'uﬁnnwﬂ@aaa

O <, s
Un3ennaaIuuues cyclohexane

(%] < y aaa a ar
’Jﬂi‘}ﬂizﬁﬂﬂ RTRIC R chlorocyclohexane ﬁ]’lﬂﬁgﬂiﬂ’lﬂﬂﬂﬂuﬁu (chlorination)

Y83 cyclohexane IG]UI'E" sulfuryl chloride (SC.Cl,)

o 3 = a d o aaa a o a
N naMY ngejiienudjitoasesutulesna 9 luvesssdszneu-

[3 a oo v (7 . ol g:
lalavanSuourfiadudalaold sufuryl chioride e85 9

Ufnienvmdnuaznalnvesdfiden
CsH,, + SO,Cl, =~ CH,,Cl + HCl + SO,

o s -0 g 1 1 A g
(@ wmiunalnvaslfATetas ldvenanlusi)

14 CH 222 (H)



o =
MDD UALDSHANAA

R RT P INEX _
. T . R R voyadu q
msdsznoy WInn | wnein | 91w siuina
a d I
Twaga | A% Twanl¥ | eann | 7181w | Adwmn [gmfen
%) ngquy | M3 UMY %)
naasq
cyclohexane 84 33.6 0.4 1 2 0.779 81
sulfuryl chloride 135 27.0 0.2 1 1 1.669 69
chloracyclohexane 118.5 1 1.016 142.5

A A A
NI0eieN 1% lumInaaeg

i a a
adapter AT IANTNAULLURAAMNAL URZNTILULN

YIQTUNRNUKIA 100 UA. 1ATDIATULUM receiving

v o
NIZVIUMINANT il:’ﬂﬂﬂR’]’JaGLQW’I:LLN%ﬂ’lWLLﬁ@NTuﬂE}‘Hﬂ’IiLLﬂ TILES ﬂ’“l‘i'ﬂ'ﬂ'ﬁ‘

chlorocyclohexane u?q"n% N .

L L
CBHIR 2Tu\]1 HC!
CHyCl v H,50, (3111 50: + H:0)
CHCl (1) tnasluwit, H.S0, (317 SOCl, + H.0)
HC % .Y,
b5, (2uondu [Juis oy -
SO.Cl, gunsn  CHuCl (1} anaalod15asant
CH,;,Cly Na,CO,
(HCD H
(.50 (2)usndu
(H:S0.)
NaCl LY
NSO, i Ty
NB:SO4
é'. v Na,CO;,
uun
. Y ¥ YWNa,C0; ——
(1)1 Tviann v o GCeHa ,
CH,Cl e
A
Gl e, v a14n30 CGHmCh?fuawaumn
(2)ns84  CaL,Cl qud1T] g7 (0
CHiCl; 2 - {(Na,COy)
unsy
(H,0) aung
CHyp - ALY Fraction 1, bp ambient-85°, C¢H;2 (+ small amount of
CanCl ————anah CsHuCI)

CHuClh: ANAUAI

CH 222 (H)

Fraction 2, bp 85-145°, CH,,Cl (possibly some CisHiz)

Residue, bp > 145°, C¢H,iC; (+ polychlorinated prod-

ucts)

15



AUUANIMEN INVIIHANAN

= (el | ¥ 4 a
chlorocyclohexane Huaaanallufid luazaroluin UAZLEDATNGANDA 138-140°0

Ufnsendhanga

CﬁH]lCl + SOzClQ had CsHloclz + 802 + HCI
+ other polychlorinated cyclohexyl compounds.

msanaraltilviseay

Tunmsdwanmaldaamau ) aheoretical yield) S snazdasinTaniiasleendu
limiting reagent 3MNENMIVAIUHATENT 196 waaaldiindn 1 Tuaued cyclohexane 33HN
ﬁﬁﬁ?mﬁ‘u 1 Tuawasg sulfuryl chloride LLGﬂ%ﬂ"Iinﬂaﬂdﬁh‘f 0.4 I&lﬂﬂiad cyclohexane el
ﬂﬁﬁ%&ﬂﬁu 0.2 ISJR'DEIG sulfuryl chloride é’aﬁ#u sulfuryl éhloride iy limiting redgent
dlasnsaTiduunsiwiulusves chlorocyclohexane @8 sulfuryl chloride WINAL 1 : 1
nande Iwuluaves chlorocyclohexane ﬁgﬁ@%mluﬁwﬁ’uﬁﬁmuiuamaa sulfuryl chloride

ald

@ =t ° :; 'Y
waldmangw] = (Swamluaves cH,Cl)(sminlaanses CH,Cl)

i3

(0.2 Tua)(118.5 n¥w/lua) = 23.7 n3w

a4 A Lol L4 A o ¥
f11 chlorocyclohexane ﬂ"l,ﬁa'mﬂ’l‘mﬂﬂaoﬁrswun 15.0 Ny ﬁl:mmmm‘lﬁtﬁmaua:

waldidudoos: = 12013 oo

23,7 N5V

63%

d 1 P
%nmuamgﬂwamsmnm 21ANA17T9
o o v o 4 a AaddAN ¢ A A A e P
1. ToausztaiduraymInasanieIfudTnldieIonas wisilenld uazdu 9
9 o ad A A v & A & 0 7 Aok
wianruwHouu T IBunTa M IdauUasun bunIasiana1avn inldnanInasasna Ty

= L n:l =l ol a d‘ LY} Y - 4
2. FPITMHANIINARBIN bo LapiUTouAsuniunaf snunuluniid@edbs wiow

16 CH 222 (H)



o s P o W oo a t4 p-3 o Y a
ﬂ”l{lﬂGﬁ']Lﬂ@;l"ﬂﬂ’ﬁ)ﬂ'\lﬂLﬂﬂﬂ?’]NN@WRW@]%% 9 muIﬂﬁaﬁﬁﬂﬂﬁ’]ugﬂ’ldﬂqﬁgu’lﬂi:nau

A A o i
3. L7adau § Ny

4 vt e W
1.7 msasuszninaininoulsunas

. A e | ¥ do « P H ar = Y o -~
lumoﬂgmmammmw,ﬂuﬁaatﬂaﬂummn‘lﬂl,ﬂuusamli wIaauulSunas

v . , v 4 DY e e a
T Tutwiin B MINUAIINMILURTBIEN TN § MIURsUIWImIBEnAuLTNe s

mmmﬁﬂﬁmngm

g‘ L " G _ A - ] e H o
wiwin (N3) = UIunas (us.) Ngangil 24 x AU (nTa/aa.) ﬁqquu

t°

1.8 msamanuwalaitludeuaz

naldiiusosszvosfasouadle 9 uesastanununzanvaajisonls

v v N s a
lumse3ousaim 9 Twranedauscaniwngresfinmanesesian  Tesvnluuald

oaa L =l

nUfAsoiadiasiosnin 100% sungarnipanannisiiadfitondradios inaile

° [ = s £ 1 [ L
NI NLLRE ﬂ'ﬁﬂ’]lﬁNﬂNﬂﬂ‘]Ji@;ﬂﬁvL&mWﬂ iuen

v w He leIInNMINaan
waldhlwona: = x 100

W ol
NR LARINE )

ana da ¥ v a W = o @ g o
ludfAsoniidensdsdunann 9 @ waldemangefeansafuisldangsnld
= 2 A o ol ﬂ‘ =l Q 1 ﬁl o Cr | W ! A

TwSuataviigaluufifenisonduin limiting reagent TIRRgyRIzfamItunaunaz
[ L] / <A
Awmaa Lol dusauazha
P Y
1. FuMINQau

2. limiting reagent maaﬂﬁﬁ?m

fethe e mua 1d DuSosasvarlfisonzwinanseuaddn 3.0 niu uas

LAVIUER 75.0 NTN URMAaNALaTIAN 33.6 NTU

- v A
auﬂqﬁﬂ@]‘ﬂuﬂ?ﬂﬂ

CH 222 (H) 17



CH,;COOH + C.H,OH = CH,CO,C,H; + H:O
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