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APPENDIX A

1. Determination of Percentage of Solvents Recovery

%Recovery = volume of recovered solvents x 100
volume of starting solvents

Volume of starting solvents 18 nts in mother liquor 2,000 ml, or

Volume of starting s 17% o ‘solvents in mother liquor 2,000 ml, or
. I’ ents mother liquor 2,000 ml.
mother liquor 2,000 ml, or
iquor 2,000 ml.

Volume of recovered Al ‘ solvents mother liquor 2,000 ml.

%Recovery 0

z
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Table A-1 Distillation of fresh mother liquor by control temperature-top column for

methylene chloride and acetone separation.

Experiment Temp.- Top.  Time Solvents in Recovery
Column Mother Liquor Sovents
0 i) w b (ml) (%)
1 20 7.41
176 65.18
Total 196 72.59
2 20 7.84
166 65.10
Total 186 72.94
3 20 7.84
166 65.00
Total 186 72.94
4 16 6.67
156 65.00
Total 172 71.67
5 ‘ 17 6.67
55-59 ¢ &, 20-190 170 66.66
o F%8)7 ww'a'sw NG W n
Average U 55-59 255 - 65.39
, =3 o/




APPENDIX B

1. Determination of Percentage of Triethylamine Recovery

%Recovery = volume of recovered triethylamine x 100
volume of starting triethylamine
Volume of starting t

'%f triethylamine in mother liquor

Volume of startin s 0 triethylamine in mother
0 ml.

Volume of sta « cthylamine in residual
[; ’ \ quor 75 ml, volume decrease

.m... sther liquor.

A&
Jﬁ?"ﬂ\ i !

pother liquor 75 ml, volume decrease

Volume of startin } f triethylamine in residual

-a-“ '."" :
20% of mother liquor

o

Volume of stasting triethylamine in residual

e . r o1 75 ml, volume decrease
m ; n@her liquor.

Volume of startmg triethylamine = 7 2 ml of triethylamine in residual
ﬂ u EI ’J qn ﬂ ﬂ j Wtﬂ qlﬂ‘%ml volume decrease
40% of mother liquor.

ﬁ"m CONVIR 1R QNN 1R e

me decrease
50% of mother liquor.
Volume of starting triethylamine =10.8 ml of triethylamine in residual
mother liquor 75 ml, volume decrease

60% of mother liquor.



Volume of starting triethylamine = 14.4 ml of triethylamine in residual
mother liquor 75 ml, volume decrease

70% of mother liquor.

Volume of recovered triethylamine = 3.1 ml of triethylamine in residual of

mother liquor 75 ml, volume decrease

0% of mother liquor.

An example of calc

%Recovery of trieth
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APPENDIX C

1. Determination of Percentage of Recovery Triethylamine

%Recovery = volume of recovered triethylamine x 100
volume of starting triethylamine

Volume of starting trieth _‘ W= ‘ iethylamine in mother liquor
00101185 L of triethylamine in
residual mother liquor 1,296 L, volume
N - .
“decrease 55% of residual mother liquor

. \\\-\ separation.

Volume of starting tri . 28 \ riethylamine in residual

| quor 200 ml

Volume of recovered tri aminie  =1.9ml of triethylamine in residual mother
: or 75 ml, volume decrease 55% of

other-liquor after solvents

X
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Table C-1 Effect of pH on triethylamine separation from residual of mother liquor.

NaOH NaOH Experiment 1. Experiment 2. Experiment 3. Average

(wiv) (50%w/v) pH  TEA Recovery pH  TEARecovery pH  TEA Recovery TEARecovery

(%) (ml) (ml) (%) (m) (%) (m) (%) (%)
0.00 0 3.23 . - 317 - - 325 - - -

0.25 1 g > .

0.50 2 - - -

0.64 3 - - -

0.98 4 - - 2.81
122 5 1.90  6.67 9.48
1.46 6 3.80 1333 16.14
1.69 7 430 15.09 19.42
1.92 8 10.02 42 J038911.50 | 40 620 21.75 30.17
2.15 9 10.15 9. 1934 “14 93 1054 720 2526 36.37
2.38 10 10.31 i 54°71.89 5211 1075 7.60  26.67 43.51
2.61 11 10.54 ; f 2.50- 73.68 11.13 12.40 43.51 58.60
2.83 12 97 11.96 13.40 47.02 65.38
3.05 13 12.05 =-23:40——82H—32:93—-23:00——80:70==1264 16.70 58.60 73.80

Y 9
327 14 1253 !1 8 6 ﬂz.m 1770 62.11 76.13
3.49 15 1276 72380 8351 1312 2360 8281 “13.08 20.50 71.93 79.42
‘o
3.70 16 zﬁ E!j; ﬂ6ﬂﬁ ﬁ’w ﬂy] ﬁ 200 77.19 $2.10
3.92 17 3. , l61=13. 8 51 113520050 7893 82.69
413 18 1306 2440 856191333 2380 #8351 1338 22!ID'E7IS.93 $2.69

U



APPENDIX D

1. Determination of Percentage of Recovery Triethylamine

%Recovery = volume of recovered triethylamine x 100
Vo uV of starting triethylamine

wof triethylamine in mother liquor
J - - .
@‘5 L of triethylamine in

du t er liquor 1,296 L, volume

o of residual mother liquor

Volume of starting trieth:

’\\
\

ual mother liquor after solvents

Volume of starting

, volume decrease 55% of

Volume of recovered triethylamine thylamine in residual mother
: m%'olume decrease 55% of

| Tes idual mother liquor after solvents

ﬂﬂﬂ?“ﬂﬂﬂ?ﬁ%ﬂﬂ‘i
Wﬁmumwmaa

%Recovery of triethylamine =8.8x 100

iethylamine in residual mother



71

e

—
1918 LS08 9 pTT8 88 C 0L
6608 (g8 %9
78'8L o qC=s
78'8L Sos
6€'S R e
9L a2 A"

=

o

i

(3

“JOnb1] Joyjow Jo [enpisar woly uoneredss surwe[AylaL] Uo njeIadwa) qo_aoao%mada JIqeL

=
P



72

€6'18 0€
918 4
IE€°18 0T
00°18 g
9008 ol
€9 9L ¢
) (ar)
shory _ o /V/.V
A\ oun

Jonbiy Joyjowr Jo [enpisal wotj uorjeredss oSEuEﬁoE UO SUI HONOBRI JOIRYH - 2198

=
P



APPENDIX E

1. Determination of COD

COD as mg Oy/1= (A —B) x M x 8000
ml of sample

Where
A= ferfous ammeonium sulfate used for blank,
B= \\“"--.. ulfate used for sample, and
M monium sulfate.
When
Volume of ga A
Standard/ferfous anin onium sulfate used for blank = 23.4 ml

Standard g é:::_ sulfate used for sample = 13.6 ml

. T .
Molarity of staé Ammonium sulfate = 0.0985M

An example of cal cu

{
s mg O/l = (23.4-13.6) x 0.0985 x 8,000

ﬂumwmmﬁwm
ammnimumqwmaa




APPENDIX F

1. Determination of Yield of Amoxicillin Trihydrate

Yield of Amoxicillin trihydrate = weight of Amoxicillin trihydrate
weight of 6-APA
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Figure G-2 Tricthyja s separated from eidual mother liquor.

Figure G-3 Recovered triethylamine product.
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