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Carefully read this User Manual to learn how to install and use the product correctly. After
reading, properly keep the User Manual as a reference for future maintenance and repair.
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I .Summary

Oil and Water Retort is used to separate and determine the volume of water, oil and solid phase in
the well drilling fluid sample, which is the foundation to know the solid phase concentration and the
viscosity and filtration control of water base drilling fluid. It is characterized by simple structure
and easy operation, which is an ideal and special instrument in the laboratory and field.

II. Model and specification

Model Name
1401
(ZI?I G-A) 0Oil and Water Retort

ITI. Main technical parameters of the instrument

Name Technical parameter
Power Supplv 220V 50/60Hz
Power 100W

Capacity of distiller 20+0.2ml

IV. Structure and working principle

A. Constituent parts

1. Distiller: made from stainless steel materials.

2. Liquid condenser: it has enough capacity so as to facilitate the vapor of water and oil to cool
down below the evaporating temperature before leaving the condenser.

3. Heating rod component: it has enough power to raise the sample temperature above the
evaporating temperature of the liquid phase in 15min without causing the solid phase to boil out.

4. Measuring cylinder: capacity: 20ml%, accuracy: +0.2ml.

5. Test-tube brush: the brush for cleaning the measuring cylinder.

6. Scraper: it is used to scrape the remaining solid components in the distiller.

7. Cup holder: it is used to take the distiller when the distiller is heated.

8. Box: the container made from all stainless steel material, and fixedly hold other parts.

No | Name No | Name

Measuring cylinder
1 Box assembly | 3 20ml;

Brush; power cord

Distiller

assembly; Condensate
2 4

Scraper; Cup assembly

fetcher




B. Structure chart

C. Working principal

First, heat a given volume of water-based drilling fluid sample in the distiller to evaporate the liquid
composition of the sample; second, condense the vapor and collect it in the measuring cylinder, the
liquid volume can be directly known from the measuring cylinder through its oil and water phases
reading. The total solid volume (suspended and dissolved) is obtained from the difference (the total
volume of the sample-the liquid phase volume). As any dissolved solid will remain in the distiller,
the volume of suspended solid must be done to determine through calculation. The relative volume
of the low gravity solid materials and the weighting material can also be calculated.

V. Operation

1. Check whether all parts of the instrument are clean and dry or not, or the instrument should be
cleaned and dried again.

2.Select a typical sample and pour it into the container through a 12-mesh sieve of a marsh funnel
viscometer. Stir the sample thoroughly, discharge the air and mix the sample well.

Note: slurry containing excessive oil content can not be taken as sample.

3.Inject the sample into the distiller cup directly or by a clean inspection syringe, and the sample
should be injected slowly to avoid mixing with air. Use a levelling ruler to scrap and smooth the
liquid level and the upper end of the distiller cup, taking 20ml liquid sample.

4.Wipe the screw thread of the distiller cup with a damp cloth, screw down the evaporating tube
with screw thread onto the distiller cup. Next, firmly hold together the evaporating tube and the
distiller cup vertically, then put the heating rod into the evaporating tube and screw it on the tube.
Note: to ensure the sealing, the screw thread needs to be applied with some lubricating oil or sealing
grease.

5.Tightly insert the exhaust nozzle of the evaporating tube into the small hole of the condenser. The
measuring cylinder with volume centigrade scale should be connected to the liquid discharge pipe
of the condenser.
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6.Energize the heating rod and heat it until the condenser has no liquid discharge (usually 15 to
25min, depending on the amount of oil in the sample and room temperature). Then unplug the
heating rod.

7.Cool down the evaporated liquid to room temperature and read the total liquid VL, volume
percentage of oil and water VO and VW ( if the oil-water interface is not clear, add 1~2 drops of
Demulsifier).

8.Disassemble all parts of the solid content distiller, then clean and dry these parts for next time use.
Clean and small tubes can be used to clean and poke through the distiller tube and gas vents and
drain holes of the condenser for removing the grease.

9.With the direct readings of measured data, the solid content of drilling fluid can be calculated. For
two common-used water-based drilling fluids: fresh water drilling fluid and brine drilling fluid, the
calculation ways are different.

Calculation of solid phase content in fresh water drilling fluid
1) Total solid phase content VS:
VS=100- (VW+VO), %
VS total solid phase volume content in fresh water drilling fluid (including low-density solid
phase such as clay soil, drilling cuttings and high-density solid phase such as the weighting
materials that are barite in most cases), %;
VO the oil volume content in drilling fluid measured by solid content determinator, %;
VW the water volume content in drilling fluid measured by solid content determinator, %;

2) Solid phase average density in drilling fluid pS:
pS=100-pm-( VW-pw+ VO-p0O) ,g/cm?
VS

pS solid phase average density in drilling fluid, g/cm?;
pm density of drilling fluid, g/cm?;

pw density of water, normal value: 1.0 g/cm?;

pO density of oil, normal value: 48 g/cm?.

3) Volume content of low-density solids (including clay soil and drilling cuttings) in drilling fluid
VLG:
VLG=VS pWM-ps , %

pWM-pLG

VLG volume content of low-density solids (including clay soil and drilling cuttings) in drilling
fluid, %
ps average solid density in drilling fluid, g/cm?

pWM desity of weighting material, g/cm?
pLG desity of low-density solid (obtaining the measured data or supposing pLG=2.60 g/cm?) ,
g/cm?,

4) Volume content of weighting material in drilling fluid VWM:
VWM=VS-VLG, %
VWM=VS ps-pLG , %

pWM-Plg

5) Weight content of low-density solid in drilling fluid WLG:
WLG=10 (VLG*pLG), kg/m?



WLG=3.5 (VLGxpLG) ,1b/bbl

6)Weight content of weighting material in drilling fluid WWM:
WWM=10(VWMx*xpWM) , kg/m?
WWM=3.5(VWMxpWM) , 1b/bbl

Calculation of solid and liquid phase content in brine drilling fluid

1) Density of brine drilling filtrate pWC

pWC=1+0.00000109-CCl

pWC density of brine drilling filtrate, g/cm?

CCl density of CL" in drilling fluid through an analysis of drilling filtrate, mg/L

2)Total solid phase volume content in brine drilling fluid revised VSC:
VSC=VS-VW ( CCl )
1680000-1.21-CCl
VSC total solid phase volume content in brine drilling fluid revised  (subtructing it from the
volume of salt) , %
VS total solid phase volume content measured by solid content determinator, %
VW water volume content measured by solid content determinator, %

3)Volume content of low-density solid in brine drilling fluid VLG:

VLG= 1 [100-pWCH+VSC(pWM-pWC)-100-pm- VO(pWC-p0O)],%
(pWM-pLG)

VLG volume content of low-density solid in brine drilling fluid, %

pWM desity of weighting material, g/cm?;

pLG desity of low-density solid, g/cm?;

pWC density of brine drilling filtrate, g/cm?;

VSC total solid phase volume content in brine drilling fluid revised, %;

pm desity of brine drilling fluid, g/cm?;

VO oil volume content measured by solid content determinator, %;

pO desity of oil, g/cm?.

4)Volume content of weighting material in brine drilling fluid VWM
VWM=VSC- VLG, %
VWM in the formula

volume content of weighting material in brine drilling fluid, %

5)Weight content of low-density solid in brine drilling fluid WLG:
WLG=10 (VLG*pLG), kg/m?
WLG=3.5 (VLGxpLG), 1b/bbl

6)Weight content of weighting material in brine drilling fluid WWM:
WWM=10 (VWMxpWM), kg/m?
WWM=3.5 (VWMxpWM), 1b/bbl



VI. Maintenance of the instrument

1. Clean and dry all parts. The instrument is stored in a dry place

2. When moving, repairing or maintaining the instrument, the instrument must be handled with care
to avoid any deformation of the parts and components affecting the accuracy and use.

3. Heating rod should be gently handled, free from any damage to the rod.

4. Heating time should not be too long, the distillation generally lasts for about 40 minutes.

5. The sealing surface between the distilling cup and the sleeve shall not be damaged so as not to

affect the sealing.

VII. Troubleshooting procedures

Fault

Reasons

Maintenance methods

Distiller assemble
at power-up state
doesn’t heat

Heating rod breakdown

Use the multimeter to measure the resistance at
the two ends of the heating rod. Replace the
heating rod if there is no resistance for the
burn-out of the heating wire.

Bad connections at plugs of
electric wire.

Check whether all wire connections are securely
fixed.
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