I ,

tail-gas absorber

\\_/—_\‘|
\_,/“j

Fumnace —

«—u

production water

from DCS observations in comparison with
Water.ideal.l

550
5 600 5
. ‘_ m | 650 | m
urnacechJoad-—[55O,6OO..800]-E;—— 700 | o7
750
800
o kg ._ . tonne
Peypi=3-15 3 Proo =1 3
m m
1.7813
1.9432
_36.5 | 2.1052| tonne
HClgas.prod T 35.5 "Pepp  FUTNACE 15 joag = 2.2671 hr
2.429
2.591
5.7461
6.2685
HClgMLprod 6.7909| tonne
HCI1 =— =
ag-3 0.31 7.3133| hr
7.8356
8.358
Waterideal.l “=|for n& |1..length {HClgas.prod]]

HC1
gas.prod
n
an::solve c
Hcl +x onne
gas.prod hr
n
tonne
hr

Leakage

=0.31, x

H20.6 = 1.6 E%E§E
3.9648
4.3253
4.6857| tonne
5.0462 hr
5.4066
5.767

[w.t% diluted acid maintained in tank because of scrubber & recycle 4. This enters tail-gas absorber ]

DiluteAcid
real.l

=[0,0.02..0.14] =




[f]l—Basic Scheme

DiluteAcidFeed ., ,:=|for m€ [1 ..length [DiluteAcidreal.l ]]
_ tonne , ,
ZHZOfeed = LeakageHzo‘ 6 + x T (1-— DlluteAc1dreal'l
m m
for n€ [1 .. length {HClgas.prod]]
_ tonne , ,
EHleeed = HClgas.prod + x —r -DlluteAc_ldreal'l
n n m
ZHleeed
n
a i=solve SHECI SHZO =0.31, x
mn feed + feed
tonne
a —_—
hr
[f{l— deNest Function
Table :=|horizontal := stack{"Diluted Feed% | | Cl2 Load m3/h =", DiluteAcidreal ; -100]
T
vertical :=stack| Furnace 3600 s DiluteAcidFeed L3000 s
Cl2.load 1 ! real.1 1000 kg
m
augment (horizontal, vertical)
"Diluted Feed% | | Cl2 Load m®/h -" 550 600 650 700 750 800
0 2.36 2.73 3.09 3.45 3.81 4.17
2 2.53 2.91 3.3 3.68 4.07 4.45
4 2.72 3.13 3.54 3.96 4.37 4.78
Table = 6 2.93 3.383.83 4.274.725.17
8 3.19 3.67 4.16 4.64 5.13 5.62
10 3.49 4.02 4.56 5.09 5.62 6.15
12 3.86 4.455.03 5.62 6.21 6.8
14 4.31 4.97 5.63 6.28 6.94 7.6
[Plotting curves for various furnace C1l2 loading]
for né€ [1 ..cols [DiluteAcidFeed ]]
real.l
y :=col|DiluteAcidFeed __, , . 3600 i, n
n reat. 1000 kg
plot A := augment [Dl‘ZUtech‘dreal.l -100, v n]
_ S
label L= augment |14, y n var2str| Furnace_, , , . -3600 | 8
8 n m




No Jacket Leakage

Water Ideally Required m3/hr
w A~ o o N
N O w o OOl OO 01 N 01 ©
T
1

N

500 525 550 575 600 625 650 675 700 725 750 775 800 825 850
CI2 Loading m?/hr

3600 s 3600 s

—, Water,

augment FurnaceClZ.load' 1 3 ideal.l 1000 k_g

Jacket Leakage 1.6m?3/hr

8 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
800 ]
— -
< 750
© -
S 700 .
?
[ 650 .
2
- _
‘S 600
b _
§e] 550 |
2
2 ]
a i
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 10.5 11 115 12 125 13 13.5 14 145 15
Diluted acid feed w.t%
plot
deNest (label)

Balance around production water tank

3
tonne : tonne -
DiluteAcid, . . , =[3..7] = 5 — Scrubber
6
7
2 — [
4
DiluteAcid, .. . .+=[0.02,0.04..0.10]=| 6 |%
8
10
£ production water 1
PurelWater i—a onne 2
Feedvol.2 hr ) tonne
ACtdpoeiyor.q =P T
Acid 0.31

FeedConc.4 '~



[f]l—Basic Scheme

FeedConc. 1
n

var:=|for me€ [1 ..length (DiluteAcidFeedvol‘l )]
for n € [1 ..length (DiluteAcidFeechnc_l )]
WB nn = Acid,ivo1. 4 '(1 —Acid,_cone. 4 ] + PureWater,,_, . , —DiluteAcid, _, . , +(1-DiluteAcid
AB mn ::ACidFeedvol.4 'ACidFeedConc.4 _DilUteACidFeedvol.l ‘DilUteACidFeedConc.l n
j WB

mn mn a

:=roots , ]

AB b

mn mn
J
k
2.806 2.613 2.419 2.226 2.032
3.742 3.484 3.226 2.968 2.71
4.677 4.355 4.032 3.71 3.387
oy tonne 5.613 5.226 4.839 4.452 4.065
PureWaterpecavor.2 | 1 nr | _||6.5486.097 5.645 5.194 4.742| tonne
Acidygvor. 4 - vay fonne | |[0.1940.387 0.581 0.774 0.968 hr

2 hr 0.258 0.516 0.774 1.032 1.29
0.323 0.645 0.968 1.29 1.613
0.387 0.774 1.161 1.548 1.935
0.452 0.903 1.355 1.806 2.258

RecycleAcid = T
31% ' = % i ' :
horizontal :=augment | "Feed flow tonne/hr | | Feed HC1% -", DiluteAcid.,  ,conc.; 100
. . , hr , hr

vertical :=augment | DiluteAcid, ., . , Tonno ' Acidpeoyyor.a m]

stack (horizontal , vertical)
PureWater = , , , T

Feed horizontal := augment ["Feed flow tonne/hr | | Feed HC1% ", Dl‘ZUteAc‘ldFeedCOnc‘l -100
tical := DiluteAcid DT purewat hr
vertical i=augment | DiluteAcidp, g0 3 To—= Purelatery g, » To—

stack (horizontal , vertical)

"Feed flow tonne/hr | | Feed HCl% -" 2 4 6 8 10
3 0.194 0.387 0.581 0.774 0.968
Recycleacid. . = 4 0.258 0.516 0.774 1.032 1.29
318 5 0.323 0.6450.968 1.29 1.613
6 0.387 0.774 1.161 1.548 1.935
7 0.452 0.903 1.355 1.806 2.258

"Feed flow tonne/hr | | Feed HCl% -" 2 4 6 8 10
3 2.806 2.6132.419 2.226 2.032
4 3.742 3.484 3.226 2.968 2.71
PureWaterF q=
ee 5 4.677 4.3554.032 3.71 3.387
6 5.613 5.226 4.839 4.452 4.065
7 6.548 6.097 5.645 5.194 4.742



