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3.1.3

1
3.14
3141
(Wire rod) PIANO WIRE
ROD SWRS 77 BP
(Hydrochloric acid) pickling acid ( 314.2)
pickling acid 3
Hydraochloric acid 15% 8% 5%
(15%)
3142
( )
3.14.3 DRAWING UNIT
(DRAWING

MACHINE)

3.144 STRFSS RELIVING UNIT



Inspection

Inspection
Stress /
Relieving %
Stress
. Relieving
Inspection
ImStrand !e!\ \ \ Inspection
Y
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3.14
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3.1.5
3.1.5.1 Pickling Tank
(HCY)

Acid waste water tank 0.12

Ordinary Waste water Tank

ordinary waste
water tank !

3.1.5.2 Drawing Unit

(Internal Cooling System)
cooling tower

3.15.3 Stress Relieving Unit

(Circulation system)
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cooling  tower Stress
Relieving
3154 HCl-gas scrubber

Scrubbering
Scrubber
Scrubber treated water
Scrubber
0.45
/ Ordinary waste water tank
3.16 (Waste Water Treatment Plant)
Acid waste water 0.102 / Ordinary waste
water 20 / HCL -gas Scrubber 0.45
/
Acid waste water ~ Ordinary waste water
Neutralization
pH 79 5%
Kurifloc
2
(Treated Water
Tank) HCl-gas  Scrubber Pickling
Unit

( 3161)
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(Pickling)

Scrubbering

(Precipitation)
Homogenize 50%
NaOH  Neutralize
(pH)
9-10
3
1) (50% NaOH)
( )
2) (
)
3)
Precipitation
(Insoluble)

(Coagulation and Flocculation)



Coagulant (dlestabilise)

Coagulant

(Neutralization)

(sand Filter)
Neutralization

55-9 (Suspended Solids)
150
pH 559 3% HCL
(pH Controller) pH
32 Retardation process

Retardation
(Phycachemical Unit Process)

1-30

reactor

50
(

10
50% NaCH

3.16.2



NaOH

Kulifloc

Acid waste

Ordinary

waste

Dilution tank

3162

Setting tank

Jet press
Sludge Drying



19

Anode rinse
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NaCl  HCl  HXS04  NaOH
NH# Zeolites
(Resin)

(regenerate)
exchange resin) HS04  HC
(Anion exchange resin) NaOH
02-040 . /(...
0.75 20 .

321

2.1 (lon Exchange)

NH+ , Cux, Cr0u, Zn= , Ni

(lon Exchange Resins)

20

(Cation



1 (Cation Exchange Resins)

) (Strong-Acid Exchange Resins (SAC))
Sulfonic , Methylene Sulfonic

) (Weak-Acid Exchange Resins (WAC)
Carboxylic,, Phosphonic , Phenolic Hydroxyl

2 (Anion Exchange Resins)
) (Strong-Base Exchange Resins (SBA)
Quartemary ammonium (Type 1) 5Quartemary ammonium (Type I1)
) (Weak-Base Exchange Resins (WBA)

Primary Amine , Secondary Amine , Tertiary Aming

(Reversible) 321 328
) Nat
R-SOjH +NaCl - ) R-S0Na + HCl 321
2R - SOjNa + H2S04 --------- ) 2R - SOH + NazSO4 322
2 Na"
RCOOH + NaHC03 ) RCOONa + HCO3 323
RCOONa+HCl - ) RCOOH + NaCl 324
3 a

R - RNOH + NaCl > R-RNCL+NaOH 325

2



R-RNCL+NaOH -------- ) R-RINOH + NaCl

4, cl
R-NHOH + NaCl -=----- ) R-NHXI + NaOH
R-NHCL+NHLOH --------- ) R-NH2+ NH:CL+ HD
321
Th #> Nef3> Caw > Nat:

Cst >Rtf >K+ >Nat > Li+
Ban > 2> Can> Mg+> Bet
Fes3 > Mg+ > Nat

POx >S02-4 >Cl-L:

0% >rl >NO'j >Crou>Brl
CNS1 >CIO¥ >I1 >N03>Bri>
>hco '3 >

CN'1 >hso"s >N0"2 >cr'
ctfcoo'>OH1>F1
( 5meg/gm.)
2 10 megfym.
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3.26

321

328
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322
(HClooo
(HCL)
LJ. Lefever (ion exchange process)

recovery hydrochloric acid pickle liquor
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(sulfonic acid)
323
(counter current continuous) (zone)

Zone 1 generally indicated

Zone 2 anion exchange zone
Zone 3 aregeneration zone
Zone 45 water rinse zone

Zone 6 recycling path

Zone 7 pickling zone

Zone 8 ionexchange zone

Zone 9 complex sulfonic solution
Zone 10 ferrous sulfonic

Zone 11 Sulfur dioxide adsorble solution
Zone 12 vessel

Zone 13 flash distillation

Zone 14 product zone

Zone 15 rotarykiln

Zong 16 sulfur dioxide

323 pickling (zone 7)
(zone 2)  continuous reactor 1
pickling
Z0ne 2
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.. Rinse
9

Zone

2-hydroxy propane

25

Sulfur dioxide
___________________ Regenerate
Make-
P 16
.................... ... Acetone,sulfur

Dioxide and water

f'2-su|fonic acid

_.Regeneration zone

3
Ferrous sulfonic
4 110

_Rinse zone

11

_Flash

; distillation

13

Ferrous chloride ..

2

-~ lon exchange zone

_Hydrochloric acid

Resin

3.2.3

.................. st

;o 5 4
Colciner Iron oxide

15

recovery
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pickling agent

resin
(Ht) ( Fe2t)
spent pickle liquor
(strong acid  resins) sulfonated stryrene - diving benzene
copolymer Dowex 50 -xs , Amberlite TR - 120 5 lonac ¢ - 240
Dowex 50 w-x8
pickling continuous
reactor 1 resin jon exchange zone 2
RSO

FeCl+ 2KSOH — wooee | Fe(RS032+2HC 329

( FeCl2 ) pickling (7)
Z0ne 8
Zone 2 ( Fe2+)
Zone 4 Cross - contamination
20n€ 2
regeneration zone 3

( regenerant) recovery
Zone 3
(Fe )
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(sulfonic acid)
water-soluble aldehyde ~ ketone

LY

HO+R-C-R+S0, Z = C UM 3.2.10
R SO.H
complex sulfonic acid (9) (HY
7503
regeneration zone 3 continuous reactor 1 regeneration
(HY
20ne 10
Cation regeneration
Fe(RS0392+ 2H+ 272503 ---------- ) 2RSOH + Fe(Z5032 3211
pickling
' o regenerant Z0ne
10 0ne 3
continuous reactor 1 20ne 5
residual sulfonic acid
20ne 5 Z0Ne 6 Z0Nne
vessel 13 100

Fe (ZS092 ----mem-- > FeS03+2Z +S02 +HD 32.12
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Z aldehyde  ketone ,

(14) rotary kiln 15
450
FeS0s  —omememeeeees > FeO + 50, 3213
vessel 12
cation regenerant
Retardation plant
pickling 15%
pickling
00 |/
100
/ retardation plant (iron-11-ion)
“Retardation Effect”
(pickling process)
Fe2+
(Fe3y)
33 Retardation process
331
1
(pump) pickling pickling multilayer

filter! 1 multilayer filter anthrasite
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Retardation unit
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pickling

(sludge) (suspended solid
substance) in put
out put multilayer filter 1-1.5 bar

pressurized air

2
pickling 1 2
pickling retardation process
3 (free hydrochloric acid)
(ion exchange resin) (iron 11 -salts )
pickling
3

Retardation  unit
(Batch process)
332
Spent pickling acid 12 3
Storage tank
Retardation unit
Storage tank (Regenerate) Retardation unit
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pickling 1 pickling 2

1i
pickling 3
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P "§torage .

‘Retardation: : Process -

Filter Press

3.3.2

Retardation process

3
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41.89%

A
88.83%
6
Pickling acid

32
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