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ABSTRACT

Phthalic anhydride process in this study has two distillation parts for light and heavy
components. The first distillation column separates carboxylic acid and the other two product columns
with capacities of 4,500 and 5,600 kg/h separate pure phthalic anhydride from a phthalide heavy
components. The company must shut down the 5,600-kg/h product column twice a month (totally
about 8-10 days) to clean up a large amount of fouling found at the bottom of the sieve tray. This
non-productive time led to lower productivity and unnecessary production cost. As a result, to meet
the design specification of the distillation columns, high pressure and energy must be added up.
Therefore, in this work causes of fouling at product distillation columns were investigated to figure
out appropriate corrective actions. According to process analysis two hypotheses of fouling were
considered: corrosive phthalic acid from the reaction of phthalic anhydride and water (leaked from the
condenser or nozzle), or chemical reactions of the bottom components. However, the characterizations
of fouling and bottom components by GC/MS disclosed that these hypotheses were not the root
causes of fouling. Further investigations will be carried out. Nevertheless, by setting two plates of
side-to-side trays at the bottom of the 5,600-kg/h product column, for a continuous 55-day operation,
the fouling has not been found yet. The undesired shut down can be extended significantly. However,

a follow - up operation must be kept record.
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Temperature program
Oven temp.
Initial time
Rate
Final temp.
Final time
Rate A
Final temp. A
Final time A

Volume inject

Conditions

Column

Type Capillary

Mobile phase HP-1

Flame thickness 0.25 pm

Length 30m

Column ID 0.32 mm
Injection temperature 23050
Detector temperature 300 °C
Flow gas

Carrier gas (N,) flow 1 ml/min

Split ratio 1%430

Purge flow ~3 -5 ml/min

Total flow 34 —38 ml / min

80 G
1 min
15 °C / min
29 ° ¢
18 min
10 °C / min
190 %6
6 min

2l
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Phthalide,
Phenyl benzene,

Phthalic anhydride,
Diphenyl ether,
rfi
/ 4.06%
2.74%

15.68%
6.83%

Citraconic anhydride,

/
o
3 1.28%

2,5-Furandione

—— (Maleic anhydride),
0.89%

enzoic acid

67.99%
2,3-Dimethylmaleic anhydride,
0.27%

2-methylbenzaldehyde,

9,10-Anthracenedione,
0.16%

0.11%

gin43 09n1l52NOUVDI Crude PA

Diphenyl ether,
0.726%

9, 10 - Anthracenedione,

0.519%

Phthalic anhydride, :
Phthalide,

0.392%

98.363%
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as % lagimiin gn3lnsaadng A8A97 (°C)
O OH
Benzoic acid 67.987% 249
/D
Phthalic anhydride T /<
15.682% & g 284.5
(CH,0,) 7o
[u]
o}
Diphenyl ether (C,,H,,0) 6.833% O/ \© 258.1
Phthalide (C;H,0,) 4.061% 290
Phenyl benzene (C,,H,,) 2.739% 256
O
Citraconic anhydride
1.277% | CY 213
(C,H,0,)
O
2,5-Furandione (C,H,0,) o 9 a
0.886% “‘“\?/ 202
(Maleic anhydride) e
2,3-Dimethylmaleic Sraaae s Ol
0.265% | 223
anhydride (C,H,O,) i) 0
2-Methylbenzaldehyde G\
0.161% 199-200
(C,H,0)
[u]
9,10-Anthracenedione S
0.108% . 379-381
(C14H802) =
[u}
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(C8H4O3)
Diphenyl ether

0.726% 258.1
(CH,0) ;

1]

9, 10 — Anthracenedione P =

0.519% 379-381
(C14H802) = K

0

Phthalide i

0.392% m 290
(CH,0,) 0

Phthalide,
VB
/’ 2.232%
Benzoic acid,
/S 1.623%

hthalic anhydride,: Diphenyl ether
: g

94.189% 1.025%

9, 10 - Anthracenedione,

0.932%
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]
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2.232% (J\/\_J\ 290
R

(CHO,) o
Benzoic acid
1.623% OH 249
(C;H0,) @]
Diphenyl ether

e
1.025% @ @ 258.1
(CIZHIOO)

9, 10 — Anthracenedione

0.932% 379-381
(C14Hsoz)

4
\

Pentadecane,
/ 3.447%

iso-Hexadecane,

L
4 10.849%

hthalic anhydride, :
DN Heptadecane,

i

| 8.406%

64.588%

n-Hexadecane,

Lo 5.840%

9, 10 - Anthracenedione,

6.870%
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s % AN gaslnseag qaAea (°C)

Phthalic anhydride

64.588% 284.5
(CH.O0)
iso-Hexadecane ~

10.849% 210-250
(C16H34) i O, U e W W W
Heptadecane

8.406% ST NSNS 302
(C17H36)

0

9, 10 — Anthracenedione s RN

6.870% 379-381
(C14H802) > &~

(s}

n-Hexadecane

5.840% P AR QN P AN o B o T Y 287
(C15H34)
Pentadecane

3.447% T e T T 268-270
(C15H32)
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21/7/2010 1,208 5/8/2010 1,556
22/7/2010 1,194 6/8/2010 1,643
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24/7/2010 1,203 8/8/2010 1,650
25/7/2010 1,201 9/8/2010 1,690
26/7/2010 1,25 10/8/2010 1,747
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29/7/2010 1,339 13/8/2010 1,798
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17/12/2553 0 29/12/2553 1,253
18/12/2553 1,260 30/12/2553 1,251
19/12/2553 1,250 31/12/2553 1,238
20/12/2553 1,249 1/1/2554 1,252
21/12/2553 1,252 2/1/2554 1,250
22/12/2553 1,247 3/1/2554 1,248
23/12/2553 1,249 4/1/2554 1,251
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25/12/2553 1,260 6/1/2554 L253
26/12/2553 1,255 7/1/2554 1,292
27/12/2553 1,248 8/1/2554 1,338
28/12/2553 1,252 9/1/2554 0
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28/2/2554 0 12/3/2554 1,301
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6/3/2554 1,300 18/3/2554 1,297
7/3/2554 1,301 19/3/2554 1,302
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9/3/2554 1,301 21/3/2554 1,301
10/3/2554 1,304 22/3/2554 1,304
11/3/2554 1,303 23/3/2554 1,208
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5/12/2553 1,556
6/12/2553 1,614
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9/12/2553 1,667
10/12/2553 1,728
11/12/2553 0
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Hydrazine hydrate and Monoethanolamine [5]

4.1 Hydrazine hydrate

PRODUCT NAME: OXYNON H-104

APPLICATION:

Corrosion in boiler as well as in feed water and return water lines is related to various
environmental conditions. Dissolved oxygen is thought to be most responsible for the corrosion

reaction. OXYNON H-104 is oxygen scavenger based on hydrazine.

FEATURES:
1. Excellent removal effect against dissolved oxygen from the feed water and boiler water.
2. Volatile type chemicals without any increase in solid content in boiler water.

3. Excellent corrosion prevention effect for the feed water line boiler system.

HOW TO USE:

1. Dilute OXYNON H-104 with the feed water at an appropriate concentration and feed into the
feed water line proportionally and continuously.
2. To prevent the corrosion of feed water line, It is desirable to inject OXYNON H-104 at a part

as far from the boiler as possible.

PROPERTIES:

Main ingredient : Hydrazine hydrate

Appearance : Colorless to light yellow liquid
Specific gravity (20°C) 97-1.07

pH (25°C, as delivered) : 12.0-13.0
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HANDLING AND STORING:

1. Keep out of reach of children for industrial use only.

2. Harmful if inhaled. Keep container closed when not in use. Causes eye injury and skin
irritation on direct contact. Wear goggles and rubber gloves when handling.

3. In case of skin contact, wash thoroughly with water. If eyes are affected, flush with water and
get medical attention.

4. This chemical’s shelf life is one year upon receiving data.

PACKING: 20 kg polyethylene can.

1.2 Monoethanolamine (Alkylamine)

Product name: OXYNON M-204

OXYNON M-204 is a pH control agent and used to prevent corrosion in the boiler steam

condensate and feed water line.

FEATURES:

1. Prevent all water line; the feed water to the steam condensate line from corrosion.

2. High distribution ratio of migration to the initial condensate zone raises inhibitory effect
causing rapid increase of pH in the steam condensate and water line.

3. When copper or copper alloy is used in the initial condensed zone, if function most

effectively and prevents corrosion.

FUNCTION MECHANISM:

The principal problem in the condensate line is the generation of corrosion due to low pH
caused by the presence of dissolved carbon dioxide (CO,). The carbon dioxide gas is liberated by the
thermal decomposition of M-Alkalinity in feed water.

The neutralizing amine formulated in OXYNON M-204 adjusts pH to 8.8 — 9.0 and prevents

corrosion of the condensate system.
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PROPERTIES:
Main ingredient ! Monoethanolamine
Appearance 3 colorless to light yellow liquid
Specific gravity (20°C) : 0.96 - 1.00
pH : 120-13.0
Solidifying point (°C)  : below — 10 (open condition)
Flash point (°C) : above 100
HOW TO USE:

1. Feeding

Dilute OXYNON M-204 with the feed water at an appropriate concentration, and feed proportionally
and continuously into the feed water tank or condensate return line.

2. Dosage
The dosage of OXYNON M-204 is required at a level of 1.0 ppm in order to adjust pH to 9.0 in the
condensate water. However, the practical dosage should be adjusted depending on the water quality

the operation conditions of the boiler.

HANDLING AND STORING:

1. OXYNON M-204 is an inflammable chemical. So precautions should be taken against fire
when using or storing the chemical.
2. Protect the face and hands with a gauze mask and rubber gloves to avoid direct contact with
the chemical.
-3. Wash the exposed skin, eyes or mouth thoroughly with clean water when affected by
contacting with OXYNON M-204. Consult the doctor when pains are not relieved even after washing.
4. Do not use empty containers for drinking water supply.

5. This chemical’s shelflife is one year upon receiving date.

PACKING: 20 kg polyethylene can.





