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Mﬁqﬁ reaction mixture 9 conc.acetic acid A% conc.sulfaric

as? v auﬂu
acid QﬁﬁﬁﬂﬁﬁEMGﬁﬂEqﬂﬁﬂﬂﬂiﬂm11?Lﬁﬂﬂuﬂu

& snLNRsTUn 2 ans 1a 10 % acetic acid (1ooo ml)

w
PUAIY magnetic stirrer Tu reaction mixture %04 Primary acetate

wre secondary acetate T fudont g 9 aehulint nes uuie ﬁuwa1ﬂan

1 “ i

30 uﬁm ?uuﬁﬂ?ﬂ 10 % acetic acid Bﬂﬁ @ﬁﬂﬂﬁﬂuﬁﬂ ﬂﬁﬁﬂﬂ 1000 ml

v [§7] 4

AURE magnetlc stlrrer 30 uﬁm Lﬂaﬂuuﬁ qﬂuﬁ?ulﬂBULﬂMBﬂlﬂﬂT

Iy lv I 1

uﬁMQ1ﬁﬂﬁﬂﬁﬁu Lﬂmﬂhuﬁﬂﬂﬁu Mﬁtﬁuu 3 ﬂTG?HMNﬂﬂ@UﬂTﬂ NIvInTY

[ 2.

suction Way 51ntered glass funnel m@qnqmuMQMEmunNWﬂq 48 mqina

ﬁfﬁanw elaide - nu Tn yield f3il

?rimary acetate . gecondary acetate
17 >, -
Tatln 1.630 nfu ' 1,505 NIy
[
= o at
LUBINAL 1. 4021 Ty 1.2243 Ny

B i
AT URs 7 uaﬁqﬂigﬁmﬂﬁimlﬁﬁﬂﬂnﬁitmfﬂu cellulose acetate 990

1ﬂdﬁﬂua <Unal

«

2.5.4 ﬂﬂ?gtﬂiﬁZ%ﬁﬂ % acyl content'qu cellulose acetate
(8)

Y A
gadtunazunay Lauld Eoertstadt

1% t

1unq§ saponlflcﬂtlcn cellalose ester ﬂqﬂﬁﬁ?@ AMUPIL
(alkali) Qﬁu modify Mﬂ?ﬁﬂ?ﬁt?ﬂﬂiﬂﬂae Ebertstadttﬂﬁﬁﬁ%lﬂﬁmgﬂﬂﬂe
I

(accurate) mqw #ANTU ester mu acid low molecular Weight

(acetate~butyrate)
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| Y

i ' i
o e .o
1 cellulose acetate WUWY 1 NFU 14 conical flask

v

AU 250 ml LAY 75 % ethanol (40 ml) 1 flask #98 aluminium

o4 i

. at ° < = RN o
foil WAMRUN 50-60 ¢ 1UUL981 20 UMY LAY O.5N NagH (40 ml)

4

3 1 3/ b I
] o = = = o =
wa22uh 50-60 ¢ weluen 15 uam M flask 19 48_ﬁﬁiuq Tﬂﬁunﬂiﬁyu

2

]
=
Tilunmalend Tniamy excess alkali a1y 0.58 mC1 Tal@nTazann

]
phenop thalein 3 yum Lﬂu indicator Li@aﬁ end point L%M 0.5N

¥ W : 17 1 r v
: A - - A \
HCL LUUAEMA 1 wl ua2ie flask 17 6 $2lue LhelwiiR complete .

12 i

. . . - ‘#

neutralization 989 excess alkali uaﬁiﬂtﬂ?%ﬁﬁ end point LWEQ
JTum excess acid Lay 0.5N NaOH

[ t

1@0@ﬂﬁ?%ﬁﬂﬂﬁﬂ?ﬁﬂﬁ?ﬁﬁm2 8 ua ﬂﬁ?ﬂﬁw 2. 9

M blank 910 0.5N waOH(Ao ml) + 75%e thanol (40 ml)

4
ANT147 2, 8 uaﬁaﬂamamiﬂaﬁﬂﬂﬁtimtmTMLWﬂVﬂ % acyl content Tu

v

primary dCetate Ho o secondary acetate mlﬂ?ﬁﬂﬁﬁﬂ

primary secondary

12
gl blank | cotate  lacetate

.- \ b .
: o
end point LUBLY OJ5N HCL | 42.4 ml [21.65 ml | 28.5 ml

excess O0.5N HC1 Te4 ml 1.5 ml 1.5 ml

) i

f |
end point LIB190.5N NaoE | 41.45 ml| 0,85 ml 0.95 ml
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R )
N1 2.9 u@ﬂn%@g@ﬂiﬂ@ﬂnnﬁsimLmrMLwauﬁ % acyl content 1y

primary acetate Ua%

| %
secondary acetateﬁiﬁ?ﬁﬂunﬁu

. primary. secondary
uha blank acetate acetate
. P d . .
end point|{yple: 0.5N HCL 42,5 ml | 24.05 ml 29,0 ml
excess 0,5N HC1l 1.5 ml 1.5 ml 1.5 ml
S ‘
end pointh§;1§10.5N NaOH 135 ml 0.85 ml 1.05 ml
HMWHLMW ﬂﬁ?tﬂiﬂﬁﬂﬂﬂﬁ(11)
. 1. 1#TuY standard O.5N NaoH Iy AR sodiun

hydroxide 21,0 NFl mwTuLﬂuaﬁﬁa *51Y 1 AT ﬂuuﬁnaumﬂula carbon-

ledee uauuﬁiﬂ standardize DU C. N Dota551um hydrogen

phthalate Iﬂﬂﬁ% phenopthalein Lﬂu indicator

2e Lﬂ?ﬂu standard 0.5N HC1 1% AR, hydrochlorlc a31d

l

n specific grav1ty148(45 ml) PR e Ay d amfiuuﬁnaum

I v

muia carbondioxide uqquqld standardize il d.5N NaOH 11 ATHULA7

Tuge 1 lnvly phenopthalein 11U indicator
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NITATUIN
24 Ty

61 = a8 o ¥
upas latarnifndnTunainge 2.5.4 uaz lprayaniu
§ I [

= A e
AIT19U 2,8 LREAMTINN 2,9 A3l

HO 0~COCH HO' OF NaoH ' T
™ | 3 0.5N NaoH' S l_,-/r\ _
Doara S S Ly
A 7 o0 N+ NaOF |, %OH;000Na
o : 3 5 (Viwan)
32 4 |2 '
~00CH5' | OHNaOH o
: 0.54 HOL
HO )4
: | ~. ,
"NaCl £ ~0 N\
T2
[ol:n

17y

’ ' J v v
FANAUNITEINUL B % acyl content 1u pYimary acetatemiﬁ?qﬂdﬁﬂ

v 1

("MT1978Ya1N2.8)

I

. @ 1w .
TN meg UTY NaQH MQﬁmﬂﬁiﬁ saponification = (42,14+1+4=1,15)x0,5

21175

1

i

. . . o
MY meq 9199 NaQH Mtﬂgﬂ?ﬁn saponification = (21.654+1.5-0,85)x0.5

1115

i

21.175=11.15 = 10,025

| SR % 1
o ]
WA meq 94 WaOH WITLYU saponification

11

7Y meq 909 acyl group

Tu primary acetate




Lo

431,075 mg

tl

| 74
L UMINYBY acyl group = 10,025x43

4 Fg
.
unlunsunanels cellulose acetate A3dAT 1 g W10 1000 mg

'« % acyl content lu primary. acetate = 431%833X100 = 43,1075

17

| . 3 v
W % acyl content MW secondary acete 7.R99NHAY
i I

(n1719783409 2, 8)

A

. [
o t=2 = y
I meq 189 NaQH WUNANLY saponification = (42.7474=1015)%0.5

21.175

it

o =] = .
MU meq 9BY NaOH NLURDIMN saponification = (28.5+1.5-0,95)x0.5

14,525

-1

o | R %
a =
FAUM meq 209 NaOH W% U seponification

]

21, 175-14,525
6.65

1}

TIUIY meq ¥DY.iacyl

groupehi-secondary
v, ' acetate
ST UNMUNEDY acyl group = 6.65x k43 = 285.95 ng

i v .
(= =4
unlun1sveansly cellulose acetate ATIGE 1 g WI8 1000 mg

'+ % acyl content T secontary acetate = §§%.ggx100 = 28,595

j | 7
=
%1 % acyl content Tu primory acetate mlﬁ@qﬂuﬂan

12

4 0
(MI928aN2.9)

I ow
9 B q .
MUY meq 94BN NaoH TRLIE saponification = (42.5+1.5*1-35)Xoc5

{

21.325

it

]
L = 4 s .
T meg 19N NaCOH NLWABINN saponification = (25.0541.5-0.85)%0,5

12,350




41

_ _ P v
+*. I meq 78 N2OH Wlylu saponification

4

21.325-12.350
8.975

FUL meq 904 acyl

groupalu primary

1l

acetate

2
L PIMINGOY acyl group MU primery acetate = 8.975xh43

| = 385,925 mg .
' \ v &
uﬂiuﬂW?Mﬂ@ﬂﬁﬂﬁ cellulose acetate ATIAE 1 g UTD 1000 mg
. . % acyl content 1u secondary acetabte = 385%g§gx100 = 38.5925

i 3
=
W1 % acyl content bl secondary acetate ¥+AINUNGY

2/

S o
(171992400 2.9)

. I e
o : &2 =
U meq DY NaOH WUUANLY saponification = (42.541¢5=1435)%0.5

21,325

[t}

3
. A A
FIUW meqg 90Y NaoH NEWADIIMN saponification = (29,04145-1.05)x0,5

i

14,725

f

21.325-14,725

64600
FUIUmeq B4 acyl
groupslu secondary

o
° ' . <%
FIUIY meq 2D NaOH ML% LY saponification

fl

It

o acetate

L UUINIBY acyl group b secondary acetate = 6.600x43

283,800 mg

i

t ) v
= A
unlun1Tnaeely cellulose acetate ATIAE 1 g WD 1000 mg

, 2 283,80x100
.". % acyl content Tu secondary acetate = —555—— = 28,380

’ < y, ar O .
acyl content WNWAY WM acyl radical(CHy-¢- Ylucellulose acetate
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v 4
2:5.5 N1Mf purify cellulose acetate ?ﬁﬂdﬁﬂuﬁzuﬂﬂULWﬂaﬂHﬁ

'ﬂﬂﬁ%Mﬁﬂ 5pectrqphotometfy WAYWY relatire viscosity

1 o 7 : 1
o =f Y o’
U1 cellulose acebate UM (ZBILAUWTAUNGL) 1 ATy 14

Ea 12 I 124

Uﬂlﬂﬂ?ﬂuﬁﬂ 250 ml LWN CH013(1OO ml) AUBNTAS ﬂﬁﬂﬂﬁﬂu%ﬂuﬂﬁ RUTU

i . v

cellulosa acetate ATAUVUR ﬂﬂ@~@1ﬂ1ﬂ%ﬁﬁ£ﬁ@@LWﬁﬁlﬂﬂuﬂﬂ ﬂiﬂﬁﬂﬁﬂ
'

glass wool Lﬂu 0. 01N Naﬁco (100 ml) D1 solution mixture aﬁiu :

1% 1)

ATILLENIUAR 250 ml Lﬂﬂﬁumﬁﬁ q AT uaqﬁ@aﬂﬂuuunmu latarneimes
]

ﬁu@ﬁﬂﬂﬂﬂ Mﬂﬁﬂﬂﬂ?ﬂﬂﬂuﬁiﬂhﬂﬂﬁwLﬂuﬂﬁ@ ﬂﬁﬂ@ﬁﬂﬂﬁﬁlﬂﬂﬂ?ﬂtﬂﬂ 0. 01N

t u
NaH003(1oo ml) ﬂﬂﬁia memuu@u solutlon mixture ﬁuaﬁatﬂuﬂﬂa
74 l - 17

tﬂﬂuﬁﬂ@u 100 ml Lﬂﬂﬁﬂﬂﬁﬂ ) ﬁTGuﬁdﬂ@ﬂﬂ1ﬂuﬂﬂﬁu 1%LﬂﬂﬂﬂﬁLﬂ@?Tu ‘

FNDDN ﬂﬂﬁﬂﬁﬂ?ﬂaﬂﬁﬁﬁuﬂﬂﬂﬁwLﬂuﬂﬁﬁﬂ ﬂﬁﬂﬂuﬂﬂﬁW£ﬂuﬂ70 Lﬂﬂﬂﬁﬂ@ﬁﬂﬂ

1 V

100 ml mqtmuu U solution mixture Mﬁﬂﬁ%tﬂuﬂﬂﬁﬂ Lﬂu me gnesium
. v

i 14

(v < a .
sulfate 210 DY LWﬂﬂﬁuﬁﬂﬂﬂ AU pixture NTEd mixture NMU glass

v 1

wool UGINTBIAHNTENEATHY %ulﬂ@ﬁia a1tld Lvdrrazanadly round

rJ 3 l
bottle flask LWBTZINY solvent apnamtl apa i 118 solvent
4
T“Luuiﬂuﬂﬂuaqavlwﬂauﬂaq cellulose acetate 1y
Fotmed cellulose acetate ST WA Renktiye

=
viscosity WazANEIENIAYN spectrophotometry

2.5.6 NITYY relative viscosity 9949 primary acetdte 84

- = o o L ' P ; ) ] . o 4 . } "f'!_ i
uﬂﬁﬂtﬁfﬂﬂlmﬂﬂﬂﬂﬂﬂ@ﬁqﬂk';Effa B R e R e

- 1 - - i

A1 uReey ¢ 1)
' l v
1y primary acetate ADIUNAULAE dntl purify sy 0. 1318
v

i gzarwly 10 ml cm,el, wasnlim v180051ty1ﬂﬁqﬁ ostwalde

2 ‘
o
v1scosmetez*Tﬂﬂ?ﬂLﬁaﬁﬂﬁ?iwﬁﬂﬂﬁ primary acetate solutlonrm,25 c

o &
ranguanay




Lz
I N
N7 2. 10 uﬁﬂﬂﬂﬂ%& flow-time 904 cellulose acetate FINUNAU
e , _ ,

Y .
Uazty LWOUY relative viscosity

'
= =
BTN 1| AN 2 | ATIW 3 tauat

flow~time U84CH,CL, (wmy | 2.48 | 2.48 | 2.48 | 2.48 !

flow-time U84 Primary acetate 10{18 10. 18 10.20 | 10.19
- (unay) '

flow-time 7849 Prlmary acetatﬂkmmo 54 10.45 | 10.50 | 10.49

ms sl 15

H
\ = =y [T
relative viscosity 28494178287 cellulose acetate LUDLVMUUNUM
Wazatt (sol#ent)

= ¥_.
ty) p) flow-time " ﬂﬁﬁaﬁ?ﬂ"aﬁﬂ

)
Lua /K t= ﬂﬁﬂuﬁuﬂ (viscos

i

ot

cellulose acetate
mo ,t4 AIIMAUR (viscosity); flow-time ﬁﬂﬁﬂ?%ﬁ@“@ﬁﬂ(solvent)

. .ﬂﬂ?ﬁﬁﬁuﬁﬁﬂﬁﬂuﬂﬂﬁﬂﬂﬂiau@qﬂ prlmary acetate(ﬂﬂﬂﬂ)tﬂ@lﬂﬂﬁﬂﬁﬂ?
10+ 19

V8221 \ _ y
8 | = =378 .10

.. ﬂﬂ?ﬁﬂ?uﬂﬁﬁmﬁuﬂﬂﬂﬁﬂﬁia 8 primary acetate (dwﬂ)tuﬂtmuunuﬂq

WARaIl 3 lg-ﬁg - 4 23

4 . ' i :
.relatlve visecosity ﬂﬂﬂ“ﬂ@ﬂlhﬂlﬁ?ﬂﬂtﬂﬂﬂﬁﬂﬂﬁﬂ glég = 1.0302

245.5 ﬂﬁ?ﬁﬂﬁﬁﬁﬂﬁﬁ cellulose acetate FRILNAULALHIHUNY

SPectfophotometry

IR Tﬂ 2,1 iLaz Tﬂ 2.2 Lﬁu IR opectrum ﬂﬂﬁ Primary acetate
dﬂﬂua unauﬂqumﬁﬂu

Tﬂ 2.3 llas Tﬂ 2.4 Lﬁu IR spectrum 784 secondary acetate

12

tatiuae unanmﬁuaﬁﬂu

-1

9 b gﬂ #1My c=0 stretching w 1800-1700 Cm

=h. b

O-H stretching ¥ 3600-3200 cm™ |
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NMR gﬂE.ELL’dzZﬁa.G Lﬁu MR spectrum 984 Primary acetate
2 I

- o . Jau o = o ®©
dMHazUNAUMIUTRY UTNG peak TG LAAFALIL LAUARUAS
- ' . N

G

NUNE peak FTUANMAINL

o o 4] '
w_-CH + _CH_
5 c

o e '
TUN2.9 structural formular 984 primary acetate WLANY
'-’ v

FAUYUY Proton LU NMR spectrum

: O
I
A . ¥
Cs W 2,00=2,40 multiplet Lﬂu PI'OtO.n_TIT‘}\ﬂ —C—CH3
i - .
=
§ W3.00-4.00 w " H-k, H-5
o o
d % 4.10-5.50 " H-1,H~2,H3,H~6

;;ﬂ‘ma 7 LL@“‘;}IJVIZ 8 Lﬂu NMR spectrum 994 secondary acetate

%ﬂ\ﬂd"lmtﬂ LLﬂc\:lillaﬂHmw peak mmmmmuuua peak ‘?ﬂﬁ’?ﬁﬂ}Lﬁﬂ?’l’}LL?ﬂux‘i

Lﬂﬂ’}ﬂuLL@‘“ Uju?ﬂ Ll'lﬁuﬂ mmnunn primary acetate
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o 0
o 0C =CH
[ @ \c_’{;"“ 0 HO = ’H '
TN M N\ S gl 0
![ HO f?;r'/'lléﬁ\l 4 O\vi_,,l ~— O J
L H occ_Hf’ CH,0CCH,  n
o 7 -1.d

N /» _
{Lﬂ_‘lflz.’!Ostructural formular 994 secondary acetate UARNJ
. .

UL 'Proton ‘lu NMR spectrum

0
| .
= , i
A‘Vl 2,00=2.40 multiplet tﬁu proton UBY —C—CH:,’
'I L N
- A
-pim 3. 00-4, 00 " ' H~4yH-5
4 '
({m 4.10-5.50 H " H-1,H=-2,H~3,H=6

N B 0 VRN e R Ce e -----———----_]*‘*"' y '..' i";" ‘ o . . _"
WOULHY 1p spectrum Yngi mAumaINLAGRUTEIINTRSIRYSzI ~50 £
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U of ~cellulose %aquﬂanmiﬂdqﬂmumq (air dried) 15 sy

iﬁﬂﬂiﬂﬂ;auﬁﬂ 1 aﬂ? L A 160propyl aleohol (450 ml) AY mixture

%%uquuggﬁuruaqLﬂﬁ Lo ZnaoE (50 ml) AU mixture ;5uuﬁqu;5ﬂu 30 e
LAY chloro acetic acid 18 nfy ﬁuﬂﬂlﬂﬂﬂ 30 oo ﬂﬂmntﬂaggaﬂ alumi-
%ium foil ugAEﬂﬁl;%ﬂUd 55 "¢ 1uraan 3.5 ﬁdTuq iuﬁqumtﬂuﬂaﬂtuaaﬂan

o 7 . v o/
aqumtﬂu fibre product AUty 70 %CH., OH (100 ml) Mﬁiﬂtﬂuﬂaﬁdﬂﬁﬂ 90 %

o4 1 5

acetic acid Mﬂﬁﬂﬂﬂ?ﬂamhﬂﬂiﬂﬂtﬂﬁ fibre DN MY 70 %C 5OH

(300 ml) 6 ﬁTQ 1ﬂﬂuﬂa ﬁ?ﬁ%011 10 Uﬁﬂ ?Qﬂ?ﬂdiﬂﬂ Suctlon lﬂﬁflbre

1 o

ﬂﬂﬂuﬁaﬁqmqﬂ absolute methanol uaamﬁimuuqlﬂﬂﬂnw 60 ¢ uaquwiﬁﬁa

] l 1

o
uaﬂsqngaﬁtuﬁtasaau process 9rQLWAULT fibre 1utﬂaﬂuuﬂaq

I l u k74

UALUBLE" product miﬂu 1 98U (spatula LWﬂ)a,aﬁﬁiuuﬁ 25 ml Lﬁﬂﬂu?w

L 54

8z @ﬁﬂuﬁ?uﬂuﬂ )

Wﬂ?ﬁdmz 11 uﬂﬂﬁuﬁﬂuﬂ CMC Mtﬂiﬂﬂﬁﬂﬂdﬁﬂu@ R Lﬂﬂﬂﬁducellulose

| [ :
nfgaz 5 niu 1=1n yield nqu

v A o Yoo
RTIN UNAL{NTY) the (nTu)
.  2.0605 6. 8452
2 7.3278 8.5019

- _
LR Y 7. 19415 7.67355

nﬁfﬁﬂbﬂﬂnnﬂ CMC Wﬁﬂ gpectrophotometry

v
o
IR spectrum gﬁm 13 1Lag 14 15704 peak mﬁﬂﬂm At

o

C = 0 stretching Lﬂﬂw 1800-1600 Cm” -1

0 -H stretchlng Lﬂﬂ% 36002800 ¢m ~1
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