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Introduction
Fluid Coking™ technology

$ Products: Liquid + Gas products

Fluid Cokers in Canada:
- 400,000 bbl/day
- 15-20 % of Canada’s oil
sands production
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Objective: | agglomeration
by changing the bed hydrodynamics
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Obijectives

Bed Hydrodynamics
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Increase superficial gas velocity Modify gas distribution
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By changing the By using internals,
gas distributor e.g. baffle

20 valves

with individual
flow control
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Lab-scaled Fluid Bed International BBTC Conferenc;




Equipment & method

Approaches to modify gas bubble distribution
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Approach 1: { i 7 Approach 2: Baffle
Change the initial inlet gas

distribution configuration a. Single baffle
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More tribo applications: Welcome to the poster session at

Equipment & tribo-probe method

Gas bubble distribution profile
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Typical profile example: even case before injection
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Equipment & Gum Arabic method

Simulate fluid coking agglomeration

Gum Arabic (GA) Solution: (200 g)
92 wt% water + 6 wt% gum Arabic + 2 wt% blue dye; pH: 3.0

\-%___ :

130 °C
GA solution
F

Atomization gas

Macro-agglomerates
9500 pm

Fraction of injected
water that is trapped
in agglomerates

Micro-agglomerates

425um 355 um
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Increase of Vg in the Coker

J, agglomeration

Even Gas Distribution, No Baffle, Slumped after injection

Increasing fluidization velocity is effective
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Impact of gas dlstrlbutlon
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Impact of gas distribution

Symmetrical baffles (even case)
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Impact of gas distribution

3 gas distributions + single baffle
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Conclusion

To reduce agglomeration:

1) Increase fluidization gas velocity

2) More efficient:

* Move the nozzle, so 1 half of jet cavity exposed to high bubble flow

* Move the gas to 1t half of jet cavity, with internals
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Equipment & Tribo-Probe Method

Gas Bubble Distribution Map

Tribo-probe:
10cm @ solid metal probe
+«<—7% (High velocity &
temperature friendly)
Rawsignal: V =1-R

Back bed wall Front bed wall

Side view

Poster session at

More about Tribo-probe Applications:

* Bubble profile

e Slugging check

* Bubble velocity

* Bubble evolution pattern
* Jet penetration

Principle:

Triboelectric current produced by collisions
with fluidized particles in bubble wakes

Cycle amplitude is applied to calculate local
volumetric flux (q;ocai)
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Qaverage
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Tribo-electric Method

Principle:

The triboelectric current is produced by the collisions with
fluidized particles in bubble wakes

Correlation:
B

cycle

qpi = aAmplitude

where the q,; is the volumetric flux, Cycle amplitude is applied for
calibration

To get the bubble profile along the bed length:

Avi Amplitudefyde
a. 1 : B
b ST [Z A Amplltudecyde]

where A; = cross-sectional area associated with position
(Yuan & Jahanmiri et al., 2019)
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Impact of gas distribution

3 gas distributions + baffle
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Baffle successfully concentrate gas bubbles to 15t half of jet cavity
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