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Abstract
Recovery of bitumen commonly uses steam assistadtgrdrainage, in which water throughput is
intrinsically high. A large amount of condensedtevanear thermal fronts tends to substantially
decrease the effective permeability to bitumenhim ¢onventional gravity drainage process. This
research investigates a potential way to use theawsed-water phase as an effective carrier for
bitumen by making oil-in-water (o/w) emulsion. Thexpected mechanism depends on
emulsification of bitumen into the water phase lajyunal surfactants that are generated through
reactions of acidic oil components with organicadilk

The main objective of this paper is to study thditgbof an organic alkali to create o/w
emulsions that are much more mobile than the aldiitumen. Triethylenetetramine (TETA) was
selected as organic alkali for this paper with tlteoadditives. The main contribution of this pape
is a new set of experimental data (phase behavidrvéscosities) for emulsions for mixtures of
Athabasca bitumen, TETA, and NaCl brine at a walgge of alkali concentrations, salinities, and
water-to-oil ratios (WORSs) at temperatures up t8 B7

Results show that the o/w emulsions created by TEdAbe an effective bitumen carrier with a
low viscosity and high bitumen content in the enans It is possible to create o/w emulsions by
adding a small amount of TETA to Athabasca bitunad NaCl brine. Single-phase o/w
emulsions, which are desirable as a bitumen casxere observed for TETA concentrations below
5.0 wt% at salinities 0 ppm and 1000 ppm at 373TKe bitumen content in o/w emulsion was the
highest for 2.0 wt% TETA samples, and it increas@t increasing temperature. In comparison to
the original bitumen, o/w emulsions were 4 to 5Sepsdof magnitude less viscous at 298 K, 2 to 3
orders of magnitude less viscous at 323 K, and2ldalers of magnitude less viscous at 353 K.
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1. Introduction

Steam injection is the most widely used methoditfen recovery, which uses the sensitivity of
bitumen viscosity to temperature. Steam injecporcesses, such as cyclic steam stimulation (CSS)
and steam assisted gravity drainage (SAGD), areggnetensive, using water as a heat carrier.
Water throughput is intrinsically high in theseastebased oil recovery methods. For example, a
cumulative steam-to-oil ratio (SOR) is between 2l & in successful SAGD for relatively
homogeneous reservoirs (Butler, 2001). Cumule®@® tends to increase for more heterogeneous
reservoirs (Venkatramani and Okuno 2017). Theegfiiris important to consider how the water
component and/or the aqueous phase can be usedptove the efficiency of steam-based oil
recovery methods. For the conventional steam tiojegrocesses, however, the condensed water
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