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Annexure-I

List of Products

Sr. Name of the Product CAS Nos. Quantity Type of

No. MT/Month products

1 | 4-Nitro Toluene-2-Sulfonic Acid 121-03-9 300 Dye
(PNTOSA) Intermediates

2 | Para Nitro Chloro Benzene Ortho 96-73-1 Dye
Sulfonic Acid (PNCBOSA) Intermediates

3 | Ortho Nitro Chloro Benzene Para 121-18-6 Dye
Sulfonic Acid (ONCBPSA) Intermediates

4 | Sulfo Tobias Acid (2-Naphthyal 117-62-4 Dye
Amino 1-5 Disulphonic Acid) Intermediates

5 | Armstrong Acid 81-04-9 Dye
(1,5-Naphthalenedisulfonic acid) Intermediates

6 | Aniline 2.4 Di-sulfonic Acid 24605-36-5 Dye

Intermediates

7 | Aniline 2.5 Di-sulfonic Acid 24605-36-5 Dye

Intermediates

8 | Ortho Anisidine 4 Sulfonic Acid 98-42-0 Dye
(OA4SA) Intermediates

9 | Schaeffer’'s Acid 93-01-6 Dye
(6-Hydroxynaphthalene-2- Intermediates
sulphonic acid)

10 | Para Toluidine-2,5-Disulfonic Acid | 26585-57-9 Dye
(PT2,5DSA) Intermediates

11 | Chloro Benzene Sulfonic Acid 98-66-8 Dye
(CBSA) Intermediates

12 | Para Anisidine 2 Sulfonic Acid| 6470-17-3 Dye
(PA2SA) Intermediates

13 | Para Anisidine 3 Sulfonic Acid | 13244-33-2 Dye
(PA3SA) Intermediates

14 | Sulpho OAVS (1-Amino-2- 121-88-0 Dye
Methoxy-4-Beta Hydroxy Ethyl Intermediates
Sulphone Sulphate Ester)

15 | Sulfo VS (3 Sulphonyl-4-Amino | 42986-22-1 Dye
Phenyl Beta Hydroxy Ethyl Intermediates
Sulphone Sulphate Ester)

16 | Para Phenylenediamine 2.5| 7139-89-1 Dye
Disulfonic Acid (PPD2,5DSA) Intermediates

17 | Meta Phenylene Diamine 4.6 Di- 137-50-8 Dye
sulfonic Acid (MPD4,6DSA) Intermediates

18 | N-Ethyl-N-Benzyl Aniline Sulfonic 101-11-1 Dye
Acid (EBAMSA) Intermediates

19 | Para Cresidine Ortho Sulfonic Acid | 6471-78-9 Dye
(PCOSA) Intermediates

20 | Para Nitro Aniline Ortho Sulfonic | 30693-53-9 100 Dye
Acid (PNAOSA) Intermediates

21 | Ortho Nitro Aniline Para Sulfonic | 82324-60-5 Dye
Acid (ONAPSA) Intermediates

22 | Para Nitro Aniline (PNA) 100-01-6 Dye

M/s. Jay Ganesh Industries, Khambhat




Sr. Name of the Product CAS Nos. Quantity Type of
No. MT/Month products
Intermediates
23 | Ortho Nitro Aniline (ONA) 88-74-4 Dye
Intermediates
24 | 4-Amino Azobenzene-4-Sulfonic 104-23-4 100 Dye
Acid (PAABSA) Intermediates
25 | Sodium Naphthionate (SN) 130-13-2 70 Dye
Intermediates
26 | Alpha Naphthylamine 134-32-7 Dye
Intermediates
27 | Alpha Naphthol 90-15-3 Dye
Intermediates
28 | NW Acid 84-87-7 Dye
Intermediates
29 | C Acid 131-27-1 40 Dye
(2- Naphthylamine 4,8 Di Sulfonic Intermediates
Acid)
30 | Epsilon Acid 117-43-1 Dye
(1-Naphthol 3,8 Di Sulfonic Acid) Intermediates
31 | 2-Pyridone 142-08-5 50 Dye
Intermediates
32 | Ethyl Cyano Pyridone 28141-13-1 Dye
(3-Cyano-1-Ethyl-6-Hydroxy-4- Intermediates
Methyl-2-Pyridone)
33 | Diethyl Cyano Pyridone 4241-27-4 Dye
(3-Cyano-6-Methyl-2-Pyridone) Intermediates
Total 660
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List of Raw Materials

Sr. Product name Raw Material Name Consumption
no. (MT/MT)
1 | 4-Nitro Toluene-2-Sulfonic Acid | Oleum (23%) 0.150

(PNTOSA) PNCB 0.800
65% Oleum 0.600

2 | Para Nitro Chloro Benzene Ortho | Oleum (23%) 1.590
Sulfonic Acid (PNCBOSA) PNT 0.670

3 | Ortho Nitro Chloro Benzene Para | Oleum (23%) 0.150
Sulfonic Acid (ONCBPSA) PNCB 0.800
Oleum (65%) 0.600

Salt 0.900

4 | Sulfo Tobias Acid Oleum (23%) 2.400
Tobias Acid 0.800

5 | Armstrong Acid Oleum (23%) 4.450
(1,5-Naphthalenedisulfonic acid) | Naphthalene 0.800

6 | Aniline 2.4 Di-sulfonic Acid Sulfanilic Acid 0.740
Oleum (23%) 2.500

7 | Aniline 2.5 Di-sulfonic Acid Metanilic Acid 0.740
Oleum (23%) 2.500

Salt 0.460

8 | Ortho Anisidine 4 Sulfonic Acid Sulphuric Acid 98% 1.100
(OA4SA) O-Anisidine 0.700
Oleum (65%) 0.700

9 | Schaeffer’s Acid Sulphuric Acid 98% 1.300
(6-Hydroxynaphthalene-2- Oleum (23%) 0.550
sulphonic acid) Oleum (65%) 1.300

Pera Toludene 0.550

Salt 1.200

10 | Para Toluidine-2,5-Disulfonic | Sulphuric Acid 98% 2.500
Acid (PT2,5DSA) MCB 0.600

11 | Chloro Benzene Sulfonic Acid | PNTOSA 1.100
(CBSA) Iron Powder 1.000
Caustic Lye 0.100

HCI 1.000

12 | Para Anisidine 2 Sulfonic Acid | PNTOSA 1.100
(PA2SA) Iron Powder 1.000
Caustic Lye 0.100

HCI 1.000

13 | Para Anisidine 3 Sulfonic Acid | Para Anisidine 0.625
(PA3SA) Sulphuric Acid 0.812
OoDCB 2.200

Soda Ash 0.920

14 | Sulfo OAVS OAVS 0.833
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Sr. Product name Raw Material Name Consumption
no. (MT/MT)
Oleum (23%) 1.475
Sulphuric Acid 1.208
KCI 1.300
15 | Sulfo VS Vinyl Sulphone 0.780
Oleum Acid (65%) 0.650
Sulphuric Acid 0.810
KCI 1.100
16 | Para Phenylenediamine 2.5 | HSO,4 98% 2.000
Disulfonic Acid (PPD2,5DSA) Oleum 65% 1.750
PPD 0.500
17 | Meta Phenylene Diamine 4.6 Di- | H,SO4 98% 1.000
sulfonic Acid (MPD4,6DSA) Oleum 23% 0.975
Oleum 65% 2.300
MPD 0.675
18 | N-Ethyl-N-Benzyl Aniline Sulfonic | H,SO4 98% 1.000
Acid (EBAMSA) Oleum 65% 0.900
EBA 0.835
Soda Ash 0.500
19 | Para Cresidine Ortho Sulfonic | Para Cresidine 0.715
Acid (PCOSA) Sulphuric Acid 0.785
Oleum 23% 1.900
Salt 0.400
20 | Para Nitro Aniline Ortho Sulfonic | PNCBOSA 1.200
Acid (PNAOSA) Ammonia 0.450
Caustic Soda 0.115
Lime 0.500
Salt 0.650
21 | Ortho Nitro Aniline Para Sulfonic | ONCBPSA 1.100
Acid (ONAPSA) Ammonia 0.500
Caustic Soda 0.400
22 | Para Nitro Aniline (PNA) PNCB 1.300
Ammonia 1.300
Water 5.200
Lime 0.615
Salt 0.450
23 | Ortho Nitro Aniline (ONA) ONCB 1.300
Ammonia 1.300
Lime 0.615
Salt 0.450
24 | 4-Amino Azobenzene-4-Sulfonic | Lig. Sodium Bi sulfite 1.550
Acid (PAABSA) Aniline Oil 0.500
Formaldehyde 0.500
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Sr. Product name Raw Material Name Consumption
no. (MT/MT)
Salt 1.700
Sulfanilic acid 0.825
HCI 0.550
Sodium Nitrite 0.335
Sodium Bi carbonate 0.550
Sulfuric Acid 98 % 0.750
25 | Sodium Naphthionate (SN) Alpha Naphthyl Amine 0.800
Sulphuric Acid 0.875
ODCB 2.000
Soda Ash 1.500
26 | Alpha Naphthylamine Naphthalene 1.100
Nitric Acid (60%) 2.000
ODCB 3.500
Soda Ash 1.000
27 | Alpha Naphthol Alpha naphthyl Amine 1.100
Sulphuric Acid 0.850
28 | NW Acid Sodium Naphthionate 1.410
Sodium Bisulphite 1.785
H,SO, (38%) 1.850
Caustic Lye 0.910
29 | C Acid Naphthalene 1.250
Sulphuric Acid(98%) 1.600
Oleum 65% 1.350
Nitric Acid 0.375
Mgo 0.350
HCI 0.065
Iron 0.510
30 | Epsilon K Acid Napthalene 1.250
Oleum (65%) 1.000
Sulphuric Acid 1.200
Nitric Acid 0.850
Lime Stone 1.500
Soda Ash 0.750
Iron Powder 1.100
HCI 0.540
Sodium Nitrite 0.650
31 | 2-Pyridone Ethyl Cyano Acetate 0.750
Methyl Cyno Acetate 0.800
Aceto Acetic Methyl Ester 0.735
H,SO4 5.100
32 | Ethyl Cyano Pyridone Ethyl Cyno Acetate 0.750
Mono Ethyl Amine 0.800
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Sr. Product name Raw Material Name Consumption
no. (MT/MT)
Methyl Aceto Acetate Ester 0.750
H,SO, 2.000
33 | Diethyl Cyano Pyridone Diethyl Cyno Acetate 0.750
Mono Ethyl Amine 0.800
Methyl Aceto Acetate Ester 0.750
H,SO4 2.000
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Annexure-II
Manufacturing Process

1. 4-Nitro Toluene-2-Sulfonic Acid (PNTOSA)
Manufacturing Process:
In a Sulfonator take Oleum 23% Charge PNT at 50-55°C temp in 5 to 6
hrs 100°C temp and maintain for 6 hrs cool to 90°C temp and reaction
mass is transferred into an isolation vessel containing water. Temp rise to
70°C Cool to 30°C temp it is filtered and centrifuge to get the product
PNTOSA.

Chemical Reaction:

C,H;NO, H,S,0, C,;H,Os5NS H,SO,
P-Nitro + + : :
Toluene Oleum PNTOSA Sulfuric Acid

137 178 217 98

Mass Balance:

Mass balance of PNTOSA

INPUT KG OUTPUT KG
Oleum (23%) 150 —»
PNCB 800 ———» Sulphonation [—» S02 Scrubber 35
65% Oleum 600 ——»
1515
\4
Water 3500 Isolatation
Salt 900 ——>» _
15915
P
Filtration — Spent Sulphuric Acid 3000
12915
Brine Water 500 —— ) . — Spent Sulphuric Acid 2106
Centrifugation
i1309
Packin — Moiture 309
9 | PNCBOSA 1000
Total 6450 6450
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Para Nitro Chloro Benzene Ortho Sulfonic Acid (PNCBOSA)

Manufacturing Process:

In a Sulfonator take OLEUM 23% Charge PNCB at 50-55°C temp in 3 to 4
hrs Charge Oleum 65% at 80-85°C temp in 3 to 4 hrs Then contents are

heated to 120°C temp and maintain for 6 hrs cool to 90° ¢ temp and

reaction mass is transferred into an isolation vessel containing water &

salt. Temp rise to 70°C Cool to 35°C temp it is filtered and centrifuge to

get the product PNCBOSA.

Chemical Reaction:

CsH4NOCI H,S,0- CsH4NOsSCI H,SO,
+ . .
PNCB Oleum PNCBOSA Sulfuric Acid
157.5 178 2375 98
Mass Balance:
Mass balance of PNCBOSA
INPUT KG OUTPUT KG
Oleum (23%) 1590
PNT 670 Sulphonation [ S02 Scrubber 30
2230
\4
Water 5000 .
Dumping
l723o
Filtration — Spent Sulphuric Acid 5542
l1688
Water 1000 ) . — Effluent 1400
Centrifugation
l1288
Packin — Moiture 288
9 | —— pPNCBOSA 1000
Total 8260 8260
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3. Ortho Nitro Chloro Benzene Para Sulfonic Acid (ONCBPSA)

Manufacturing Process:

In a Sulfonator take Oleum 23% Charge ONCB at 50-55°C temp in 3 to 4
hrs Charge Oleum 65% at 80-85°C temp in 3 to 4 hrs Then contents are
heated to 120°C temp and maintain for 6 hrs cool to 90°C temp and
reaction mass is transferred into an isolation vessel containing water &

salt. Temp rise to 70°C Cool to 35°C temp it is filtered and centrifuge to

get the product ONCBPSA.

Chemical Reaction:

CsHsNO:2C1 +

ONCB
157.5

Mass Balance:

H25:0+ — CsHsNOsSCI - H250y4
Oleum ONCBPSA Sulfuric Acid
178 237.5 98

Mass balance of PNCBOSA

INPUT KG OUTPUT KG
Oleum (23%) 150 —
PNCB 800 ——» Sulphonation |— SO2 Scrubber 35
Oleum (65%) 600 —»
1515
\4
Water 3500 Isolatation
Salt 900 —» )
15915
Fittration — Spent Sulphuric Acid 3000
12915
Brine Water 500 —— . . — Spent Sulphuric Acid 2106
Centrifugation
i1309
Packin — Moiture 309
9 o pPNCBOSA 1000
Total 6450 6450
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4. Sulfo Tobias Acid

Manufacturing Process:

Oleum & Tobias Acid is charged in Sulphonator vessel. After 12 hrs the
reaction completes & the reaction mass is dumped into drowning vessel
where ice & salt are added. After drowning, reaction mass is filtered
through Nutch filter. The product remains at the top of Nutch filter & the
filtrate as spent. The product from the Nutch filter is taken into the
centrifuge. After centrifuging, the product is packed & dispatched.

Chemical Reaction:

S0:H
SO:H OLEUM 23 %
HHI > i : NHZ
S0sH
TOBIAS ACID MW 223 SULFO TOBIAS ACID MW 303

Mass Balance:
Mass Balance of SULFO TOBIAS ACID

INPUT KG OUTPUT KG
Oleum (23%) 2400 ——»
TOBIAS ACID 800 —» sulphonation |——— S02 Scrubber 25

13175

Ice 7200 ——»
Salt 2000 —» Isolation
12375
y
—’ H
Nutch Filteration Spent Acid 9825
2550
\ A
—’ H
Centrifugation Spent Acid 1020
1530
v
Packi — SULFO TOBIAS ACID 65 % 1540
acking KGS REAL BASIS-1000
Total 12400 12410
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5. Armstrong Acid (1,5-Naphthalenedisulfonic acid)
Manufacturing Process:
Oleum & Naphthalene is charged in Sulphonator vessel. After 6 hrs the
reaction completes & the reaction mass is dumped into drowning vessel
where ice are added. After drowning, reaction mass is filtered through
Nutch filter. The product remains at the top of Nutch filter & the filtrate as
spent. The product from the Nutch filter is taken into the centrifuge. After
centrifuging, the product is packed & dispatched.
Chemical Reaction:

Oleum 23%

Mass Balance:

S0:H

Mass Balance of Armstrong acid

INPUT KG OUTPUT KG
Oleum (23%) 4450 ——»
Naphthalene 800 — ¥ sulphonation [ SO2 Scrubber 38
5212
Ice 2550 —— ]
Isolation
7762
Nutch — Spent Acid 5300
Filteration
2462
—> 1
Centrifugation Spent Acid 1248
1214
A 4
Packin —> Moiture 214
9 — Armstrong acid 85 % 1000

Total 7800 7800
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6. Aniline 2.4 Di-sulfonic Acid
Manufacturing Process:
Sulfonation of Sulfanilic Acid
Charge Oleum 23% in a Sulfonator then charge Sulfanilic Acid at 50°C
temperature. Heat to 100°C temperature in 6 hours and maintain
temperature for 15 hours. Then cool to 90°C temperature.
Isolation
Charge Water in Isolation Vessel, then transfer Sulfo Mass in Isolation
Vessel. Temperature will rise to 80°C temperature. Then cool to 35°C
temperature.
Filtration
Filter thru Filter Press and then Centrifuge to get the product.

Chemical Reaction:

CsH/NO3S Oleum —_—> CsHNOgS, H2S04
Sulfanilic + Aniline 2-4 +
aoid H25207 e H2SO4
173.00 178 253 98

Mass Balance:

Mass Balance of ANILINE 2, 4 DISULFONIC ACID

INPUT KG OUTPUT KG
Sulfanilic Acid 740 —>
Oleum (23%) 2500 — ] sulphonation [ ——» SO2 Scrubber 22
Ice 4500 ——
7718
Isolation
7718
y
Nutch — Spent Acid 5000
Filteration
2718
.
Centrifugation Spent Acid 1268
1450
v
Packin —> Moiture 450
9 — Aniline 2,4 Disulphonic Acid 1000

Total 7740 7740
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7. Aniline 2.5 Di-sulfonic Acid
Manufacturing Process:
Sulfonation of Metanilic acid
Charge Oleum 23% in a Sulfonator then charge Metanilic acid at 50°C
temperature. Heat to 100°C temperature in 6 hours and maintain
temperature for 15 hours. Then cool to 90°C temperature.
Isolation
Charge Water in Isolation Vessel, then transfer Sulfo Mass in Isolation
Vessel. Temperature will rise to 80°C temperature. Then cool to 35°C
temperature.
Filtration
Filter thru Filter Press and then Centrifuge to get the product.

Chemical Reaction:

CsH/NO3S Oleum —> CsH/NOgS, H2504
Metanilic .
- + Aniline 2-5 +
acid H2S207 DSA H2S04
173.00 178 253 98

Mass Balance:

Mass Balance of ANILINE 2, 5 DISULFONIC ACID

INPUT KG OUTPUT KG
Metanilic Acid 740 ——»
Oleum (23%) 2500 — sulphonation —» SO2 Scrubber 22
Water 5500 P
Salt 460 ——
9178
Isolation
9178
Nutch — Spent Acid 6500
Filteration
2678
.
Centrifugation Spent Acid 1225
1453
\ 4
Packin — Moiture 453
9 — Aniline 2,5 Disulphonic Acid 1000
Total 9200 9200
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8. Ortho Anisidine 4 Sulfonic Acid (OA4SA)
Manufacturing Process:
Sulfonation of O-Anisidine:
In a Sulfonator take H,S0O4 98% Charge OA at 50-55°C temp in 3 to 4 hrs
Charged Oleum 65% At 55-60 temp and maintain for 6 hrs cool to 90°C
temp and reaction mass is transferred into an isolation vessel containing

water. Cool to 35°C temp it is filtered and centrifuge to get the product
OA4SA.

Chemical Reaction:
C7H9NO + H28207 —_—> C7H9NO4S + HZSO4
O-Anisidine Oleum OA4SA Sulfuric Acid
123 178 203 98
Mass Balance:

Mass Balance of Ortho Anisidine 4 Sulfonic Acid

INPUT KG OUTPUT KG

Sulphuric Acid 98% 1100 —»

O- Anisidine 700 —» <ulbhonation — S0O2 Scrubber 30
Oleum (65%) 700 —f 4P
2470
Water 3700 —* Isolation
6170
Nutch — Spent Acid 4200
Filteration
1970
.
Centrifugation Spent Acid >00
1470
\4
Packin — Moiture 470
9 — Ortho Anisidine 4 Sulfonic Aci 1000

Total 6200 6200
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9. Schaeffer’s Acid (6-Hydroxynaphthalene-2-sulphonic acid)
Manufacturing Process:
In sulphonator take Sulphuric acid. Cool it to required temp. Add Beta
Naphthol. Heat it to elevated temp. Maintain for hours. Dump the mass
in water. Add activated carbon. Filter it. Collect filtrate add soda ash or
caustic lye and make neutral. Cool it and filter it. Collect wet cake as
finished product.

Chemical Reaction:

O =0 - O

Mass Balance:
Mass Balance of SCHAEFFER'S ACID

INPUT KG OUTPUT KG
H2S04 98 % 1100 — sulbhonation
B-Naphthol 700 —» 4P —> 502 Scrubber 25
1775
Water 3700 — Isolation
Soda Ash 360
5835
y
Nutch — Spent Acid 3305
Filteration
2530
—> H
Centrifugation Spent Acid >30
2000
\4
Packin — Moiture 750
9  |—— Chaeffer's Acid 1250
Total 5860 5860
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10. Para Toluidine-2,5-Disulfonic Acid (PT2,5DSA)
Manufacturing Process:
Sulfonation of PT:
In a Sulfonator take H,SO4 98% & Oleum 23% Charge PT at 50-55°C
temp in 3 to 4 hrs Charge Oleum 65% at 80-85°C temp in 3 to 4 hrs
Then contents are heated to 120°C temp and maintain for 6 hrs cool to
90°C temp and reaction mass is transferred into an isolation vessel
containing water & salt. Temp rise to 70°C Cool to 35°C temp it is filtered
and centrifuge to get the product PT2-DSA.

Chemical Reaction:

C,;HgN H,S,0, H,SO, —» C;Hy04S:N H,SO, H,O
+ + +
Sulfuric + Sulfuric
PT Oleum Acid PT2-5DSA Acid Water
107 178 98 267 98 18

Mass Balance:

Mass Balance of Para Toluidine-2,5-Disulfonic Acid

INPUT KG OUTPUT KG
Sulphuric Acid 98% 1300 —»
Oleum (23%) 550 —» sulphonation
Oleum (65%) 1300 —{ 4P
Pera Toludene 550 —» —» S0O2 Scrubber 32
3668
Water 6000 Isolation
salt 1200 —
10868
Nutch — Spent Acid 8000
Filteration
2868
, .
Centrifugation Spent Acid 1428
1440
\4
Packin — Moiture 440
ing — Para Toluidine-2,5-Disulfonic Acid 1000
Total 10900 10900
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11. Chloro Benzene Sulfonic Acid (CBSA)
Manufacturing process:
Sulfonation of MCB:
In a Sulfonator take H,SO4 98% Charge MCB at 50-55°C temp in 3 to
4hrs and maintain for 6 hrs cool to 90°C temp and reaction mass is
transferred into an isolation vessel containing water & ice. Cool to 35°C
temp it is filtered and centrifuges to get the product MCBSA.

Chemical Reaction:

C6H5C| H2804 EEE—— C6H503SCI Hzo
+ 1 +
MCB SUIfl.mC MCBSA water
acid
112.5 98 192.5 18

Mass Balance:

Mass Balance of Chloro Benzene Sulfonic Acid

INPUT KG OUTPUT KG
Sulphuric Acid 98% 2500 —»
MCB 600 —¥ sulphonation [ SO2 Scrubber 12
3088
Water 1800 —» Isolation
4888
Nutch — Spent Acid 3100
Filteration
1788
_> 1
Centrifugation Spent Acid 448
1340
v
Packin — Moisture 340
acking L, csa 1000
Total 4900 4900
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12. Para Anisidine 2 Sulfonic Acid (PA2SA)
Manufacturing Process:
Sulfonation of P-Anisidine:
In a Sulfonator take OLEUM 23% Charge PA at 50-55°C temp in 5 to 6
hrs 120°C temp and maintain for 6 hrs cool to 90°C temp and reaction
mass is transferred into an isolation vessel containing water. Temp rise to
700C Cool to 35°C temp it is filtered and centrifuges to get the product
PA2SA.

Chemical Reaction:

C;HgNO H,S,0- — C;HyNO.,S H,SO,
+ +
P-Anisidine Oleum PA2SA Sulfuric Acid
123 178 203 98

Mass Balance:

Mass Balance of Para Anisidine 2 Sulfonic Acid

INPUT KG OUTPUT KG
PNTOSA 1100 —»
Iron Powder 1000 —» Reducti
Caustic Lye 100 —» ‘i/euscsé‘f”
Water 4000 —
HCI 1000 —>
7200
Nutch Filteration — Iron Sludge 1500
5700
4
; — Effluent 3700
Isolation
2000
—
Centrifugation Effluent 650
1350
A4
— Drying loss 350

Drying & Packing

— Para Anisidine 2 Sulfonic Acid 1000

Total 7200 7200
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13.
Manufacturing Process:
Sulfonation of P-Anisidine:
In a Sulfonator take Oleum 23% Charge

120°C temp and maintain for 8 hrs cool

Para Anisidine 3 Sulfonic Acid (PA3SA)

PA at 50-55°C temp in 5 to 6 hrs

to 90°C temp and reaction mass

is transferred into an isolation vessel containing water. Temp rise to 70°C

Cool to 35°C temp it is filtered and centrifuges to get the product PA2SA.

Chemical Reaction:

C,H9NO H,S,0; — C;H9gNO,S H,SO,
- - - + + - -
P-Anisidine Oleum PA2SA Sulfuric Acid
123 178 203 98
Mass Balance:
Mass Balance of Para Anisidine 3 Sulfonic Acid
INPUT KG OUTPUT KG
Para Anisidine 625 —»
Sulphuric Acid 812 —>» Sulbhonati
0oDCB 2200 —| ¢ ’3/6223””
Soda Ash 920 —
4557
Water 5600 — Distillation — ODCB Recovered 2110
8047
Isolation
8047
Filteration — Effluent 6170
1877
v
, . > Drying loss 877
Drying & Packingl , p_ > Anisidine 3 Sulfonic Acid 1000
Total 10157 10157
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14. Sulfo OAVS

Manufacturing Process:

Sulphonation: The sulphonation is carried out in a C.I. Sulphonator;
Ortho anicidine Sulfo VS is heated with Sulfuric Acid and Oleum (65%) at
a temperature of 50°C, Sulphonation takes place and Sulpho
orthoanicidinevinyl sulphone is formed. Check acidity of S/mass and the
sulphonated mass is blown in to the drawning vessel.

Drawning: The drowning is carried out in MSRLTL vessel. Take water and
ice in drowning vessel and charge s/mass dumping in at 5 C temperatures
the ice and water then charge KCI in it and precipitate the SOAVS and
then filtrate it in MSRLTL nutch.

Chemical Reaction:

Sulphonation

NH, NH,
OCH, OCH,
+ H,S,0;+ H,S0, —= + H,SO0, 4+ H,O
SO,H
SO,0CH,CH,SO,H SO,0CH,CH,SO,H
OAVS SOAVS
Drawning
NH, NH,
OCH, OCH;,
+ H,S0, + H, O —> + H,Ss0, 4+ H,0
SOzH SOzH
SO,0CH,CH,SO;H S0,0CH,CH,SO,H
SOAVS SOAVS

Aniline-(2-methoxyphynyl
3- Ethyl sulfonyl
sulphate-2-Sulfonic Acid

Mass Balance:

Mass Balance of Sulfo OAVS

INPUT KG OUTPUT KG
OAVS 833 ——
Oleum (23%) 1475 —»| “{’/ezgzl'on
Sulphuric Acid 1208 —»
3516
KCI 1300 —*
Ice 6654 —¥ Drawing
11470
Filteration & — Spent Acid 9760
Water 1000 —» Meraton& L eeuent 1170
Centrifusing
1540
A 4
. . [ Drying loss 540
Drying & Packing |, SljllfogOAVS 1000
Total 12470 12470
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15. Sulfo VS

Manufacturing Process:

Vinyl Sulphone Ester is charged in to sulphuric acid below 30°C. Then

charge Oleum 65% in it & dumps this sulpho mass in ice and water &

salted out by potassium chloride. Then filter it and centrifuge it. The final

product is packed as a Sulpho VS.

Chemical Reaction:

NH,

SO,H

+ H,sSO, + HS,0, —

S0,0CH,CH,SO,H

Mass Balance:

INPUT KG
Vinyl Sulphone 780
Oleum Acid (65%) 650
Sulphuric Acid 810
KCl 1100
Ice 2500
Water 1000
Total 6840

S0,0CH,CH,SO,H

Mass Balance of Sulfo OAVS

OUTPUT
’ Sulphonation
— Vessel
—>
12240
—>
— Drawing
5840
. . — Spent Acid
, F||ter§t|o_n& Effluent
Centrifusing
1540
A\
. . " Drying loss
Drying & Packing SrKIfogO AVS

KG

4300
1000

540
1000

6840
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16. Para Phenylenediamine 2.5 Disulfonic Acid (PPD2,5DSA)

Manufacturing Process:

H,S0,4 98% is charged in Sulphonator vessel Charged PPD & Oleum 65.
After 8 hrs at temp 130 the reaction completes & the reaction mass is
dumped into drowning vessel where water are added. After drowning,
after cooling mass is filtered through Nutch filter. The product remains at
the top of Nutch filter & the filtrate sent to effulent treatment plant. The
product from the Nutch filter is taken into the centrifuge. After
centrifuging, the product is packed & dispatched.

Chemical Reaction:

NH2 HO

H2S504 98 /Oleum 65 %

P
-

HoN

p-phenylenediamine

D:T:D
o
I

HaM
Mass Balance:

Mass Balance of Para Phenylenediamine 2.5 Disulfonic Acid

INPUT KG OUTPUT KG
H2504 98 % 2000 —» Sulphonation
OLEUM 65 % 1750 —» Vessel
PPD 500 —
14250
Water 2000 —
Ice 2000 — Drawing
lszso
. . — Spent Acid 6300
Water 1000 —» Fiteration& | o o0t 1500
Centrifusing
1450
v
. . > Drying loss 450
Drying & Packing| . polo8 P 1000

Total 9250 9250
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17. Meta Phenylene Diamine 4.6 Di-sulfonic Acid (MPD4,6DSA)

Manufacturing Process:

H,S0,4 98% is charged in Sulphonator vessel Charged MPD & Oleum 65%.
After 8 hrs AT TEMP 130 the reaction completes & the reaction mass is
dumped into drowning vessel where water are added. After drowning,
after cooling mass is filtered through Nutch filter. The product remains at
the top of Nutch filter & the filtrate sent to effluent treatment plant. The
product from the Nutch filter is taken into the centrifuge. After
centrifuging, the product is packed & dispatched.

Chemical Reaction:

HO=— S0

H2504 98 JOLEUM 65 %

Mass Balance:

Mass Balance of Meta Phenylene Diamine 4.6 Di-sulfonic Acid

INPUT KG OUTPUT KG
H2S04 98 % 1000 —»
OLEUM 23 % 975 — Sulphonation
OLEUM 65 % 2300 —» Vessel
MPD 675 —
4950
Water 4000 —”
Ice 1000 — Drawing
9950
Filteration & Spent Acid 8000
Water 1000 — P — Effluent 1500
Centrifusing
1450
A\ 4
. . [—* Drying loss 450
Drying & Packing | MII;’yD4g,6DSA 1000
Total 10950 10950
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18. N-Ethyl-N-Benzyl Aniline Sulfonic Acid (EBAMSA)

Manufacturing Process:

H,S04 98% is charged in Sulphonator vessel Charged EBA [Ethyl Benzyl
Aniline] & Oleum 65%. After 12 hrs AT temp 60 the reaction completes &

the reaction mass is dumped into drowning vessel where ice are added.

After drowning, added caustic lye or soda ash to bring acidity to 15 to

18% after cooling mass is filtered through Nutch filter. The product

remains at the top of Nutch filter & the filtrate sent to effluent treatment

plant. The product from the Nutch filter is taken into the centrifuge. After

centrifuging, the product is packed & dispatched.

Chemical Reaction:

O
O\ 7l
~8

HSCW HO
H2504 98 /OLEUM 65 % CH;
N > N

Mass Balance:

MN-ETHYL-MN-BEMNZYL

ANILIME SULFOMIC
MN-ETHYL-N-BEMNZYL AMILIME ACID

Mass Balance of EBAMSA(N-Ethyl -N-Benzyl Anilinne Sulphonic Acid )

INPUT KG OUTPUT KG
H2S04 98 % 1000 —* Sulphonation
OLEUM 65 % 900 —» Vessel
EBA 835 —»
12735
Water 3000 —”
Ice 1000 — Drawing
Soda Ash 500
7235
. . — Spent Acid 6435
Water 1000 —»| [Fiteration& 1 o ot 500
Centrifusing
1300
\4
. . — Drying loss 300
Drying & Packing . Erlg/AI\?ISA 1000
Total 8235 8235
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19. Para Cresidine Ortho Sulfonic Acid (PCOSA)

Manufacturing Process:

In a sulphonator charge sulphuric acid and add PCD. Cool the mass and

slowly charge Oleum 23% at elevated temp. Stir for a hr. and heat to

required temp. Dump the mass in ice water. Free stir and filter the mass.

Collect wet cake as finished product.

Chemical Reaction:

CH23

H2S04

NH2

OCH3

Mass Balance:

Oleum 23 %

v

Mass Balance of Para Cresidine Ortho Sulfonic Acid(PCOSA)

INPUT KG OUTPUT KG
Para Cresidine 715 Sulphonation
Sulphuric Acid 785 Vessel
OLEUM 23 % 1900
13400
Water 1425
Ice 4000 Drawing
Salt 400
19225
—> 1
Wat 1500 Filteration & Spent Acid 9370
ater Centrifusing
1355
v
. . —> Drying loss 355
Drying & Packing , PEYOSG,JA 1000
Total 10725 10725
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20.

Para Nitro Aniline Ortho Sulfonic Acid (PNAOSA)

Manufacturing Process:

Ammonolysis of PNCBOSA

Take Liquor Ammonia in an Autoclave. Then charge PNCBOSA and stir for
1 Hour. Close all valves & vents then heat to 135°C temperature and
maintain for 12 hours. Then cool the mass to 100°C temperature and
recover excess Ammonia.

Isolation & Filtration

Cool the mass to 35°C temperature and filter thru Nutsche Filter and then
Centrifuge to get the product.

Chemical Reaction:

C5H4NO5SC| 2NH3 NaOH e C6H5N2058Na NH4C| H20
PNCBOSA * Ammonia SC0UM PNAOSA T Ammonium - water
Hydroxide Chloride
2375 34.00 40 240 53.50 18
NH,CI Ca(OH), @ ——»  2NH; CaCl, 2H,0
Ammonium Calcium Ammonia Calcium Water
Chloride N Hydroxide + Chloride +
53.50 74.00 34 111 36

Mass Balance:
Mass Balance of PNAOSA(4-Nitro Aniline-2-Sulphonic Acid)

INPUT KG OUTPUT KG
PNCBOSA 1200 —»| Ammonolysis
Ammonia 450 —» Auto Clave
Caustic Soda 115 —»]
Water 2200 l3965
Lime 500 —*
Salt 650 — Filteration — Effluent 2900
l2215
—» Effluent 785
Centrifuse
1430
v
. . |—> Drying loss 430
Drying & Packing - PI\%OQSA 1000
Total 5115 5115
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21. Ortho Nitro Aniline Para Sulfonic Acid (ONAPSA)
Manufacturing Process:
Amidation of ONCBPSA
In an Autoclave take Ammonia liquor Charge ONCBPSA stir for 1 hr close
all valves & vents & Then contents are heated to 155°C temp and
maintain for 10 hrs cool to 100°C temp and recover excess ammonia.
Isolation
Reaction mass is transferred into an isolation vessel containing water and

Alkali. Cool to 35°C temp it is filtered and centrifuge to get the product

ONAPSA.
Chemical Reaction:
CGH4NO5SCI 2NH3 —> CGH6N205S NH4C|
ONCBPSA * Ammonia ONAPSA + Ammonium Chloride
237.5 34.00 218 53.50
NH,CI Ca(OH), e 2NH;3 CaCl, 2H,0
Ammonium Calcium Ammonia Calcium Water
Chloride N Hydroxide + Chloride +
53.50 74.00 34 111 36

Mass Balance:

Mass Balance of ONAPSA-(Ortho Nitro Aniline Para Sulfonic Acid)

INPUT KG OUTPUT KG
ONCBPSA 1100 —» Ammonolysis
Ammonia 500 —» Auto Clave
Caustic Soda 400 —»
Water 2500 14500
Isolation
4500
Filteration — Effluent 2290
2210
— Effluent 890
Centrifuse
1320
v
. . —> Drying loss 320
Drying & Packing |, G\xGk s 1000
Total 4500 4500
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22. Para Nitro Aniline (PNA)

Manufacturing Process:

Para Nitro Chloro Benzene, recycled

liquor Ammonia & anhydrous

Ammonia are taken together in an autoclave for manufacturing of Para

Nitro Aniline. Desired temperature and pressure maintain are 15 to 16

hours to complete then reaction. When reaction is over & excess of

Ammonia is blown off through vent valve and scrubber in water to from

32% w/w Ammonia solution.

Chemical Reaction:

Cl

MO

p-Mitro Chlom Ammonin
Beneene

Mass Balance:

MH -

1 ZH, —_— (Cb ! N HLC]
MO

p-Mitro Aumiline

Mass Balance of PNA-(Para Nitro Aniline)

OUTPUT

— Effluent

— Effluent

—» Drying loss

—> PNA

INPUT KG
PNCB 1300 —»
Ammonia 1300 —»| Ammonolysis
Water 5200 —» Auto Clave
Lime 615 —»
8415
Filtration
7133
Salt 450 —» .
Isolation
7583
Filteration
2260
Centrifuse
1320
v
Drying & Packing
Total 8865

— Process Waste

Acmmomium Chloride

KG

1282

5323

940

320
1000

8865
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23. Ortho Nitro Aniline (ONA)
Manufacturing Process:
Ortho Nitro Chloro Benzene, recycled liguor Ammonia & anhydrous
Ammonia are taken together in an autoclave for manufacturing of Para
Nitro Aniline. Desired temperature and pressure maintain are 15 to 16
hours to complete then reaction. When reaction is over & excess of
Ammonia is blown off through vent valve and scrubber in water to from
32% w/w Ammonia solution.

Chemical Reaction:
Cl NHz

M, e

I FMH, RS + "‘\-IE!.|':'|

0 -Mitre Chlaro Ammonia 0 ‘Mitro Aniline Ammonium Chloride
dhenzene

Mass Balance:
Mass Balance of ONA-(Ortho Nitro Aniline)

INPUT KG OUTPUT KG
ONCB 1300 —»
Ammonia 1300 —»| Ammonolysis
Water 5200 —» Auto Clave
Lime 615 —»
8415
. . — Process Waste 1282
Filtration
7133
Salt 450 —» .
Isolation
7583
—>
Filteration Effluent 5323
2260
—>
Centrifuse Effluent 940
1320
\ 4
. . —> Drying loss 320
Drying & Packing | OI’NyAg 1000
Total 8865 8865
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24. 4-Amino Azobenzene-4-Sulfonic Acid (PAABSA)
Manufacturing Process:
Aniline OMEGA: Take Sodium Bi Sulfite solution and add Formaldehyde
solution in it. Adjust pH 7, stir 1 hour. Charge Aniline oil at RT and raise
temp 50c. Maintain temp for 2 hours. Check TLC. Ok. Cool it RT.
Filtration: Filter through Nutch and then Centrifuge to get the material.
Diazotization: Take water + HCI, add sulfanilic acid. Stir 30 min. cool it
0-5C with ice and add sodium nitrite solution in it with maintain temp
below 5C. Stir 2 hours with SI and CR +ve.
Coupling: Take water in vessel and dissolve Aniline Omega in it. Cool it
below 5C. Add above diazo in it with maintain pH 6.5 with bicarb and
temp below 10C. Stir 4-5 hours, check spot and isolate with salt.
Filtration: Filter through Nutch and then Centrifuge to get the material.
Hydrolysis: Take water and add Sulfuric acid in it. Raise temperature
95°C. Charged coupled mass in it with maintain temperature 95-100C.
After charging maintain temp for 4 hours, check TLC. Ok.
Filtration: Filter through Nutch and then Centrifuge to get the material.

Chemical Reaction:
STAGE 1 ANILINE OMEGA

NH2 MNHCH2S503MNa

@ + CH20 + MNaHSO3 _ @ +  H20
ANILINE OIL  FORMALDEHYDE SOD. Bl SULFITE ANILINE OMEGA WATER
a3 30 104 209 18

STAGE 2 DIAZO OF SULFANILIC

MNH2 N=N.Cl
¢ + NaNO2 + 2HC —» + 2H20 + Nacl
O3H O3H
Sulfanilic Acid  Sodium Nitrite  Hydro chloric acid Diazo of Sufanilic ~ WATER salt
173 69 73 220.5 36 58.5

STAGE 3 COUPLING

MN=N.CI NHCH2503Na

NHCH2503Na

+ —_— < > N—DN < > 503H + HCl

O3H Hydrochloric Acid
Dilazo of Sufanilic ~ ANILINE OMEGA cou P3L§5I? MASS

2205 209 265

STAGE 4 HYDROLYSIS

NHCH2S03Na

ON:N@—;DSH + H2504 ——» ZHN—O—N:N@_SDSH + NaHSO4  +CH20 +50

COUPLED MASS sulfuric Acid PAABASA Sodium bi Sulfate Formaldehyde
393 o8 277 120 30
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Mass Balance:

Mass Balance of 4-Amino Azobenzene-4-Sulfonic Acid

INPUT KG OUTPUT KG
Lig. Sodium Bi sulfite 1550 —»
Aniline Oil 500 —»
Formaldehyde 500 —* Dumping Reactor
Salt 500 —»
3050
Filteration — Effluent 1450
1600
Water 450 —»
Sulfanilic acid 825 —»
HCI 550 —» Diazotization
ICE 1500 —
Sodium Nitrite 335 —»
5260
Water 900 —”
Sodium Bi carbonate @ 550 —* Counlin
ICE 1500 — Ping
Salt 1200 —”
9410
\ 4
Water 900 —»
Sulfuric Acid 98 % 750 — Hydrolysis
Steam 500 —¥
11560
—>
Filteration Effluent 9860
1700
A 4
. ,
_ _ Drying loss 700
Drying & Packin
ying 9 > PAAB4SA 1000
Total 13010 13010
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25. Sodium Naphthionate (SN)

Manufacturing Process:

Alpha Naphthyl Amine is Sulphonated with Sulphuric Acid in ODCB at
higher temp convert Naphthionic acid. Distill ODCB with water as

azeotropic mixturs, followed by neutralization with sodium Carbonate
(Soda Ash). Collect 1t cut ODCB from bottom and send for Acid

treatment (AT). Filter the mass. Collect in isolation vessel and Cool

the mass. Filter it in Nutch & CF it gives cold water wash to get Sodium

Naphthionate. Collect filtrate take in Naphthionate isolation vessel add

dil. Sulphuric acid. Filter the mass and collect W/C as NA. Charge

collected NA in a vessel.

Chemical Reaction:

NH2 NH2
190° Soda Ash
I
SO3H

Mass Balance:
Mass Balance of Sodium Naphthionate(SN)

INPUT KG OUTPUT

Alpha naphthyl Amine 800 —»

Sulphuric Acid 475 — Sulphonation
ODCB 2000 —»
3275
Soda Ash 1100 Neutralization
Water 4000 —»
8375
—
Sepration Water
3875
" .
Sulphuric Acid 400 — Acid Treatment
4275
Soda ash 400 Netralization
Water 2000 —
6675
N
Isolation
6675
——»
Sepration Water
3445
F——>
Distillation obcB
1495
y
Drying & [— Drying loss
Packing [~ Sodium Naphthionate
Total 11175

KG

4500

3230

1950

495
1000

11175
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26. Alpha Naphthylamine

Manufacturing Process:

Alpha Naphtyl Amine is synthesis by nitration of Naphthalene in inert
solvent with weak Nitric Acid, separate excess Nitric Acid and water.
Neutralize Nitromass with alkali and use for further step. Generated
weak Nitric Acid concentrated up to required concentration and use for
further Nitration by addition of required excess quantity for the further
batches.

Chemical Reaction:

NO2
+ HNO3 + Solvent ——— “

Mass Balance of Alpha Naphthyl Amine

A. Nitration:--

Mass Balance:

INPUT KG OUTPUT KG
Naphthalene 1100 —»
Nitric Acid (60%) 2000 —» Nitration
ODCB 3500 —>»
Water 1000 —»
7600
_ — Weak Nitric Acid 3000
Sepration
i4600
Soda Ash 1000 Neutralization
Water 3000 —
8600
\ 4
] — > Water 3730
Sepration
4870
e
Distillation oncB 410
1460
A 4
— Drying loss 460

Drying & Packing —® Alpha Naphthyl Amine 1000

Total 11600 11600
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27. Alpha Naphthol
Manufacturing Process:
Take ANA in GLR or Lead line vessel melt it. Add Sulphuric acid and
slowly add water, heat it at elevated temperature. Maintain temp for
several hours. Cool it and Filter it in nutch as finished crude alpha
Naphthol. Make vacuum distillation to get pure Alpha Naphthol.
Chemical Reaction:

OH
A
+  H2504 % HO0 ——> T NH4504
P

Mass Balance of Alpha Naphthol

NH2

Mass Balance:

INPUT KG OUTPUT KG
Alpha naphthyl Amine 1100 —
Sulphuric Acid 850 — Sulphonation
Water 5500 —»
7450
Water 1500 —» Filter & Washing — Effluent 5750
3200
—»
Centrifuge Effluent 1650
1550
Drying & — Drying loss 550
Packing — Alpha Naphthol 1000

Total 8950 8950
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28. NW Acid

Manufacturing Process:

Sodium Naphthionate is condensed with Sodium Bisulphite at reflux temp
for 48 hrs. Followed by Hydrolysis with Sulphuric acid to remove SO,. SO,
is scrubbed in soda ash solution and reuse for further batch. Hydrolyzed
mass is neutralize and alkaline with Sodium Hydroxide (Caustic Lye) boil
for removal of Ammonia. Cool it and remove isolated salt. Than isolate N.
W. acid with dil. sulphuric acid/Hydrochloric acid. Filter it. Collect W/C and
then dry the mass as N. W. Acid.

Chemical Reaction:

H2
S T H2S0 ik
I\/| + NaHsSO3 ———> |
S == Nao4 S
SO3H

Mass Balance:
Mass Balance of N W Acid

INPUT KG OUTPUT KG

Sodium Naphthionate 1410 ——»]

Sodium Bisulphite 1785 —» SS vessel
Water Recycle 1800 —»
!
H,SO, (38%) 1850 —™ Hydrolysis —» SO2 gas 465
v
Separation SN |— SN Reuse 65
!
Caustic Lye 910 —> — NH3 gas 54
Water Recycle 1000 — | BExpelofNH;

J

Concentration

J

— Water Recycle 1000

— Process Sludge 55

Filter
Hydrochloric Acid 955 —¥ .
Isolation
——>
Filter/CF Waste Water 6576
. [— Drying loss 495
Drying —— N W Acid 1000
Total 9710 9710
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29. CAcid
Manufacturing Process:
In this process sulphuric acid will be mixed with Naphthalene and oleum,
then added in to Sulphonation reactor. The sulpho mass will be nitrated
with nitric acid. This will be an exothermic reaction. It is necessary to
keep the temperature maintain using chilling water in to the jacket. At the
end of the reaction prepared Nitro mass will be neutralized.
Reduction of nitro solution will be done using iron powder, HCI and Water.
Iron powder will be added during the reaction. Gradually nitro solution will
be added into the reduction vessel. During the reaction Iron sludge will be
generate.
Mass isolated with sulphuric acid. The final mass is filtered in a filter nutch
and goes to centrifuge after wet cake is dried by centrifuging to get the
product.

Chemical Reaction:

SO;H
+ Hz502 + H25:07 —_— + Hz50s + H20
Naphthalene
SO,H

g

SO,H SO,H
)\ o
= 3 S
O + HNOs ——> O C) + H0
SO,H SO.H
SO.H
SO.H - e NH,
2 SN
4 :
O O + 3Fe+2HC| ——> O Q + 3Fe0 +FeCl

SO
SO,H H

1- Amino 8 napthol 4,6 di
sulphonic acid (European K Acid)
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Mass Balance:

| Mass Balance of C-Acid

INPUT KG OUTPUT KG
Naphthalene 1250 ——» ——» S02 gas 50
Sulphuric Acid(98%) 1250 ——»| Sulfonation
Oleum 65% 1350 —

v
Nitric Acid 375 — . . — NOx Gas 18
Nitration
Water 2200 —» Drownin
Mgo 350 ——* 9
i - 0,
Filter ——  Spent Acid (50-55%) 4150
Centrifuge
Water 2200 —
HCI 65 — Reduction
Iron 510 —
Filtration — Iron Sludge 1875
Sulphuric Acid 350 —| Isolation
. . — > Waste Water 2057
Filtration
4» H
Centrifuge C Acid (1000 Kg Real) 1750
Total 9900 9900
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30. Epsilon Acid
Manufacturing Process:
Sulphonation of Napthalene is carried out in presence of Sulphuric acid
and Oleum. Nitric acid is reacted in presence of sulfo mass using
Nitration. Nitro mass is reacted in presence of lime stone and Mgo by
using neutralization, then filtration, reduction, Isolation, Centrifuge and
Diazotization gives Epsilon Acid.

Chemical Reaction:

S0,H
@@j + Bulghomic Akl  —— @i}) + W0

M EDETH & i
B0 H SH
@i}) # Olpum — + Hidin
0 -
M mC:  SOM
2o —— i Bgd
. , .
Sl
bl B - M 304
’@@ # [WF§ + N ML) & PAECH ——'r+ M EC + Eall & M
50,H S0, H
b &0,A1g IR SO4H
O = — OO
it M
Py poe as S0 M
/\@ e s s E E. s 2 900 & MB0Ds =+ sl @ it T
B, - 0 -

1 - Mophtead 3 B & celipiearsic
Erid [EFRHUONE fcid)
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Mass Balance:

| Mass Balance of Epsilon Acid

INPUT KG OUTPUT KG
Napthalene 1250 ——» ——» SO2 gas 65
Oleum (65%) 1000 ———»] Sulfonation
Sulphuric Acid 1200 ——

Nitric Acid 850 — L > NOx 15
Nitration
Lime Stone 1500 —
Soda Ash 750 — ] Neutralization
Water 1000 ——
Water 1200 —» Filter — Gypsum 3000
Iron Powder 1100 ——
HCI 225 ——» Reduction
Water 1000 —¥
Filtration —— Iron Sludge 2250
Sodium Nitrite 650 —» Diazotization
HCI 315 —
v
. . —— Waste Water 5000
Filtration
——» Epsilon K Acid (1000 1710
Centrifuge Kg Real)
Total 12040 12040
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31. 2-Pyridone
Manufacturing Process:
In the reactor mono ethyl amine and Methyl Cyano Acetate is added for
condensation. Then mass is further condensate by Methyl Aceto Acetate
Ester. Mass is sent for hydrolysis where it is hydrolyzed by Sulphuric acid.
Then filter is sent into washing and filtration. Waste water is sent into ETP
and then product is charged into dryer.

Chemical Reaction:

O__CHy N
+ N +  HaCO,
o wj

o) o]
Methyl aceto acetate Mono ethyl amine Methyl cyano acetate
CaHsNO; CeHrN CeHgOs
99 gms/mole 45 gms /mole 116 gms/mole

l Acid Catalysed Reaction

Ha
L -CN
\ +  H0 +  2CHoH
H N 0 Water Methanol
) 18 gmsimole 32 gms /mole
3-Cyano-4-Methyl-6-Hydroxy-N-Ethy! Pyridone
CoHigOzNz
178 gms/mole
ot CH; O
e ~CN
[ +  Hy0 et i | = NH_
"~ ) ; 18 wa:r I b ) ¢
gms/mole
3-Cyano-4-Methyi-6-Hydroxy-N-Ethyl Pyridone 3-Carbamoyl -4-methyl -6 hydroxy N- ethyl 2 Pyridone
Mass Balance:
| Mass balance of 2 Pyridone
INPUT KG OUTPUT KG
Ethyl Cyano Acetate 750 ——»
Methyl Cyno Acetate 800 ——» Condensation
Aceto Acetic Methyl Ester 735 —
—>
H2504 2550 Isolation
il
| i - 0,
Filteration L » Spent Acid(60-65%) 3385
I
—»
H250, 2550 Hydrolysis
4
Ice 2200 — )
Isolation
Water 1000 — ¢ Filtration & }—— Spent Acid(60-65%) 4350
Centrifuge |——> Waste Water 1165
Drying & — Drying Loss 685
Packing I 2 pyridone 1000
Total 10585 10585
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32. Ethyl Cyano Pyridone
Manufacturing Process:
In the reactor Mono Ethyl Amine and Ethyl Cyano Acetate is added for
condensation. Then mass is further condensate by Methyl Aceto Acetate
Ester. Then mass is sent for hydrolysis where it is hydrolyzed by
Sulphuric acid. Then filter is sent into washing and filtration. Waste water
is sent into ETP and then product is charged into dryer.

Mass Balance:

Mass balance of Ethyl Cyano Pyridone

INPUT KG OUTPUT KG
Ethyl Cyno Acetate 750 ——»
Mono Ethyl Amine 800 — ] Condensation
v1550
Methyl Aceto Acetate Ester 750 ——» .
Condensation
+2300
— |
H,504 2000 Hydrolysis
v4300
| i - 0,
Fiteraton Spent Acid(60-65%) 2685
v1615
Water 1000 —¥% . — Waste Water 1265
Centrifuge
v1350
Drying & — Drying Loss 350
Packing > Ethyl Cyano Pyridone 1000
Total 5300 5300
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33. Diethyl Cyano Pyridone
Manufacturing Process:
In the reactor Mono Ethyl Amine and Diethyl Cyano Acetate is added for
condensation. Then mass is further condensate by Methyl Aceto Acetate
Ester. Then mass is sent for hydrolysis where it is hydrolyzed by
Sulphuric acid. Then filter is sent into washing and filtration. Waste water
is sent into ETP and then product is charged into dryer.

Mass Balance:

Mass balance of Di ethyl Cyano Pyridone

INPUT KG OUTPUT KG
Di-Ethyl Cyno Acetate 910 —»
Mono Ethyl Amine 800 — ] Condensation
v1710
Methyl Aceto Acetate Ester 750 —» .
Condensation
$2460
— |
H2S0, 2100 Hydrolysis
v4560
| i - 0,
Fiteraton T———" Spent Acid(60-65%) 2945
v1615
Water 1000 —¥% . —> Waste Water 1265
Centrifuge
v1350
Drying & — Drying Loss 350
Packing [—— Di ethyl Cyano Pyridone 1000
Total 5560 5560
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Annexure-III

Water Balance

Total fresh water consumption 260.0 KLD
(120.0 KLD Fresh water + 140 KLD recycle)

140
v ¥ v v v v
Domestic Process Scrubber Washing Utility Gardening
7.0 108+47=125 8.0 20.0 95 5.0
Soak pit y Y
5.0 . .
5.0 Boiler Cooling
SBS (30-35%) 25 70
Ice 25 —»
{e——Water
retained with
RM 10
A 4

H.SOs 4| Intermediates

34 160
Drying Loss ' Bow Bleed
110 16.0 down off
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Break up of Water Consumption& Waste Water Generation

Sr. Source Water Waste Water
No. Consumption generation
(KLD) (KLD)
Domestic 7.0 5.0
Green Belt 5.0 --
Industrial
A | Process 125 110
B | Scrubber 7.0 3.0
C | Boiler 25 2.5
D | Cooling 70 15.0
E | Washing 20 20.0
Total Industrial 248 150.5
Total (1 +2 + 3) 260 155.5
Less recycle 140 -
Actual fresh water 120 155.5
consumption
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Annexure-1V

Hazardous waste generation and management

Sr. | Type of Waste Category Quantity Method of Disposal
No. No. as per
HWM rules,
2016
1. | ETP Waste 35.3 100 Collection, Storage, Transportation,
MT/month | Disposal at TSDF site.
2. | Salt of Spray 35.3 65 Collection, Storage, Transportation,
Dryer MT/month | disposal at TSDF site.
3. | Iron Sludge 26.1 350 Collection, Storage, Transportation,
MT/month | disposal at TSDF site or to Cement
industries for co-processing.
4. | Gypsum 26.1 225 Collection, Storage, Transportation,
Waste MT/month | disposal at TSDF site or to Cement
industries for co-processing.
5. | Used Oil 5.1 1.0 Collection, Storage, Transportation,
KL/Year sell to registered re-processors or
use for lubrication within premises.
6. | Discarded 33.1 10.0 Collection, Storage, Transportation,
Containers/ MT/month | Sell to registered recyclers.
Liners/Bag
7. | Spent Acid B-15 885 Collection, Storage and partly reuse
MT/month | in-house and partly will be sold to
actual users under Rule-9.
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Annexure-V

Details of stack and APCM

Sr. Stack Fuel Type Stack APC Probable
No. attached to Height, | measures emission
inm
Flue Gas Stacks
1. | Steam Boiler-1 | Imported Coal 30 Cyclone SPM<150 mg/Nm?
(3 TPH) / Briquette separator & | SO,<100 ppm
15 TPD Bag Filter | NO,<50 ppm
2. | Steam Boiler-2 | Imported Coal 30 Cyclone SPM<150 mg/Nm?
(3 TPH) / Briquette separator & | SO,<100 ppm
15 TPD Bag Filter | NO,<50 ppm
3. | Thermic Fluid Imported Coal 30 Cyclone SPM<150 mg/Nm?
Heater / Briquette separator & | SO,<100 ppm
2.5 Lakhs 2.0 TPD Bag Filter | NO,<50 ppm
Cal/hr.
4. | Hot Air Imported Coal 30 Cyclone SPM<150 mg/Nm?
Generator-1 / Briquette separator& | SO,<100 ppm
(10 Lakhs 7.5 TPD Bag Filter | NO,<50 ppm
Kcal/hr.)
5. | Hot Air Imported Coal 30 Cyclone SPM<150 mg/Nm?
Generator-2 / Briquette separator& | SO,<100 ppm
(15 Lakhs 12.0 TPD Bag Filter | NO,<50 ppm
Kcal/hr.)
6. | D G Set HSD - 50 lit/hr. 11 Adequate | SPM<150 mg/Nm?
(250 kVA) Stack S0,<100 ppm
Height NO4<50 ppm
Process Gas Stacks
1. | MPP-1%* -- 11 Two stage | SO,<40 mg/Nm?
(Sulphonation) Alkali
Scrubber
2. | MPP-2* -- 11 Two stage | SO,<40 mg/Nm?
(Sulphonation) Alkali
Scrubber
3. | MPP-3%* -- 11 Two stage | SO,<40 mg/Nm?
(Other Alkali NOyx<25 mg/Nm?
Products) Scrubber
4. | Spin Flash -- 21 In built PM<45 mg/Nm?
Dryer-2 Nos. cyclone &
(300 Kg/hr. bag filter
each)
5. | Spray Dryer White Coal/ 21 In built SPM<150 mg/Nm?
For effluent Imported Coal cyclone & | SO,<100 ppm
(500 lit/hr.) 4.0 TPD bag filter NO,<50 ppm

*Multipurpose Plant
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