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OXIDATIVE DEGRADATION

Flue gas
components

Post L
. Oxidative
[ combustion ] + ’ [ degradation

CO, Capture

|

Dissolved
oxygen
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Advantages
JRetshant=- -

» Prevents corrosion
» Decreases energy consumption

» Simplifies waste management and
disposal
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DORA - DISSOLVED OXYGEN REMOVAL APPARATUS

» Liqui-Cell X40 membrane
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DISSOLVED OXYGEN MEASUREMENTS

> Memosens COS81D Optical sensor

DO, mygll

O = N W & OO0 O N @

30% MEA, loading = 0,4 mol/mol

| = A a \Wang et al, 2013
(5]
@]
© This work,
It uncorrected
| o @ This work, corrected
@
O
@
| . ® & g8 o
20 30 40 50 60

Temperature, °C
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PARAMETER OPTIMIZATION
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2.5

Observation:

15

0.5

O, removal observed
Low flows can be used

Oxygen concentration (mg/L)

2 2.2 24 2.6 2.8 3 3.2
Time (hours) ——
® Bypass DORA_80rpm  —@=02_saturation =—@=DORA_120RPM =—@=DORA_40RPM R emo Val :

40RPM - 48,7%




OXYGEN REMOVAL BY SCAVENGER
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Observation:

w

N~
"

O, removal observed

N

Oxygen concentration (mg/L)
[
[9,]

Removal:

First case = 78,7%
Second case 2 83,5%

Time (h)

®Bypass ®DORA_40RPM @ Bypass_double flow @ DORA_40RPM
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OXYGEN REMOVAL BY NITROGEN

[: N2J | [ C@J

w

o

0.5 1 1.5 2 2.5 3 0 0.5 1 15 2
Time (h) -0.5

S
w

Time (h)

@314 <C > (MGL
@ 314 <Conc oxygen> (MGL) onc oxygen> (MGL)

> 100% Removal in both cases!
P i,

2.5
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MINIPLANT
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ACCELERATED SOLVENT DEGRADATION
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ACCELERATED SOLVENT DEGRADATION

67% 33%



ANALYSIS OF METALS

Sample Fe (mg/L)
MEA outside 0.47
[ RWE 60
Lean 01/02 11
Rich 01/02 146
Rich 13/02 207
Rich 20/02 970

ﬁ |

30
25
— 20

S~
o]0]
£ 15

v

w 10
5
0

e

Maximum iron content

advised 5mg/L*
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Fresh RWE

Mix 2w 3w

300
250

200 =
o0

Ni, Cr (1
|
-

*Reference: TCM






DORA CAMPAIGN

300

250
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o

Ammonia (mg/m3)
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Date
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DORA CAMPAIGN

300
Trial #1 Membrane
leakages
250 Y
& 200
£ DORA off "1
£
© 150 DORA 1 on .
5 °* ..
= | °. °
£100 I * e, $ .
..l ° os .0 °
50 ee®’ r.... o %0 ¢ |eo oo
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25-Mar30-Mar 4-Apr 9-Apr 14-Aprl9-Apr24-Apr29-Apr 4-May 9-May14-Mayl 9-May4-May
Date



DORA CAMPAIGN
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Fresh solvent
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DORA CAMPAIGN
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o
o

Ammonia (mg/m3)
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o

|
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0

Trial #1

DORA 1 on

LY r oo

Membrane
qukages

DORA off “9

Trial #2

DORA 2

on
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Date
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ABSORBER EXHAUST LINE

Ammonia (mg/m3)

300.00

250.00

200.00

150.00

100.00

50.00

0.00 1

DORA

Sensor limit

25-Mar

30-Mar 4-Apr 9-Apr

14-Apr 19-Apr

—02 (mg/L)

24-Apr 29-Apr 4-May
Date

® Ammonia (mg/m3)

DORA

0.035

0.03

0.025

0.02

0.015

0.01

0.005

9-May

14-May  19-May

0
24-May

Assuming: MEA + O, = NH; + (other degradation products)

02 (mg/L)
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SENSITIVITY ANALYSIS

L/G 136 272 544 1360 2720 5440 13600

00000

Oxygen levels did not reach O
PR s =

Oxygen concentration (mg/L)

. e .

0 50 100 150 200

Time (min)

Nitrogen used as sweeping gas



SENSITIVITY ANALYSIS

% Removal

102.0%

100.0%

98.0%

96.0%

94.0%

92.0%

90.0%

88.0%

86.0%

84.0%

82.0%

[ o [ J
[ J
20 40 60 80 100 120
Flow (L/h)
@ 100L/h N2 ®50L/h N2 @ 25L/h N2 10L/h N2
@®5./hN2 @®2,5./hN2 @1L/h N2 @25L/h CO2

——

Almost 100% removal with
100 — 25L/h Nitrogen
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NEXT STEPS

[I\/Iiniplant to Plant 1

* TRL6
« Campaign without DORA
« Campaign with DORA

[New membranes

 Tests in the lab
 Tests at Plant 1 (depending on lab results)
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