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3. Materials and Methods

Experimental procedure and apparatus

- Emulsions formed by water (with and without salt) and oil (Kerdane®) are charged _%m S + L%ﬂ
into the flow loop with and without anti- agglomerants (AA-LDHIs). i . @ 3
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- The system is cooled down until 4-5°C and pressurized up to 75 bar by the injection C - TS
of methane for gas hydrate formation, agglomeration and deposition study. — ) S @ g
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- Flowrate: 150-400 L/h; water volume fraction (80-100%); dosage of AA-LDHI: 0; 0.01; g™
0.05; 0.5; 1.0 and 2.0%; salt: 0 and 30g per liter of water. .

- Probes used: Particle Video Microscope (PVM, [4]); Focus Beam Reflectance
Measurement (FBRM, [5]); Attenuated Total Reflection (ATR, [7]); pressure drop,
flowrate and density measurement. .
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Figure 3 — Archimede flowloop photos and schemas [1-2-3].
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4. Experimental Results
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Figure 5 — Typical pressure drop (in horizontal line), pressure drop in the separator
Figure 4 — Typical temperature (T7), flowrate and density profile during a (PD4) and pressure profile during a crystallization experiment for mixture of 80%WC
crystallization experiment for mixture of 80%WC at 400L/h and 85%LV. at 400L/h and 85%LV.
60065—7:_é ‘. 600§ b E 18000 | !\ g’
»""-:'." by : 550; 5 \/\/\N\/WM\“____—/_,———\ B 100 8
S| Yy, » e 8 16000 - NI S
450% ’ ‘ \ ‘ 450% i 1
400—2 {“j' - v 400—;‘ O. 14000 - S
30035—0'_2 i v";.'..é 30033'_2 : i 80 E
250'—5 "' ’ 250% E 12000 m r\ ’:.:'E
no o 8 -
100152 . 100—5 g 10000 / B 60 ﬂ
) ° b) B S g s s e R _‘; 8000 - Gas-Lift S
. S - n | 2 6000 *\ \ - 5
7503 o 750 J =
700—; : 700_5 i O
. i g 00 e 20 3
- ) | Beginning of hydrate formation oc
" i o ¥ h— Gas-Lift " 2000 o
4003572 s..‘ 400 3:5 : 0 I | | | I 0)
— . = 0,00 5,00 10,00 15,00 20,00 25,00 30,00
o e Hydrate Volume (%)
Rl G e ST | =3 ] —FBRM (0-10pum) —FBRM (10-100um) —FBRM (100-1000pm)
|50 | 150 | 250 | 350 | 450 | 550 | es0. | 750 | sso | eso | 1050 | 50 | 150 | 250 | 350 | 450 | 550 | 650 | 750 | 850 | 950 | 1050
C ) 0 100 200 300 400 500 600 700 800 900 1000 um] d ) 0 100 200 300 400 500 600 700 800 900 1000 [um]
Figure 6 — PVM images of gas hydrate formation for mixture of 80%WC at 400L/h Figure 7 — FBRM chord counts as function of hydrate volume for experiment of
and 85%LV [a) 102.8 min; b) 131.8 min; c) 145.9 min; d) 270.8 min]. 80%WC at 400L/h and 85%LV.
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Future work will be modelling of gas hydrate formation, agglomeration, deposition and plugging combined
with flow pattern.
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