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volumes of norhydrocarbon liquid are produced

w Surfactants may contribute to enater emulsification

responsib_le for separe_lting oil/lcondensate formation water, and fracturing fluids w Can increase quanti® diameter of norhydrocarbon liquid
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Separation tanks or knockut drums . .
A mixture of crude oll, natural gas,

w Somedata suggessalt-water aerosolscan affect combustion
completion and augment particulate emissions

Produced liquids are sent to pipelines or Produced gas either captured and sent to a processing How to detect nonhydrocarbon
storage tanks for further processing facility or burned via flare system N .
liguid carry-over into flare flames?

High concentrations of chlorine and iumh tomic emission Calcium chlorine, andsodiumhave —
sodiumare typically found in produced Sl?r?eustrearllsgt%(i)r? ?,isau(; S(;eectrjfno high detection potentiathrough Flame radiation coupled and
water from Bakken formatiogefersonz017 (NIST ASD) atomic emission spectroscopy focused byplano-convex lens
5 assembly onto slit of modular
° e spectrometer capable of resolvin
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ldentifying Sodium DurindpataProcessing

w Fileld measurements in Bakken oill

oongeIe_ngth and_mtensny Comparison of Measured Emission to pI‘OdUCtiOn regiOn Completed in
calibrations applied to raw spectra Theoretical Na Emission
. ~ 60 . November 2019
w Blackbody curve fit to each spectrum 3,,  Measured.
to estimate flame temperature 220 - Segmamsonm w Measurement of narrow and broad
w Goodness of fit and temperature Eo -
used with intensity filter to select 7 s s o sl seo bandwidth spectra ‘f_:lttempted at
flame signals Wavelength [nm] 81 flares(each a unique site)

Measures Emission Signatures

e w Blackbody background is subtracted to @ Goal Is to determine the frequency

I Isolate potential emission signatures of sodium presencé |iquid carry:

w Theoretical Na emission peaks at over into flares
588.99/589.59 nm are calculated and
fitted considering spectrometer
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“ resolution Preliminaryprocessingf November2019 field datehaveidentified
Close correspondenceetween flare spectra with a noticeablsignaturesat 588.99/589.59m
theoretical and measured 58% of flares had strong sodium peaks
signals conclusively identifies
480 500 szowavemf:jgth [nm]560 580 600 SOdlUm |n ﬂ are ﬂames

30%flaresdid not have detectable sodium peaks

Natural Resources Alberta Dl THE
NSERC L P - A/(bml Canada WORLD
CBSNG PTAC Environment and “ Energy Environment BANK Giobal Gas Flarng Radecsin

I * I Climate Change Canada i R&g“lator and Parks

r

WATERLOO Yvestern

UNIVERSITY - CANADA

UNIVERSITY OF % THE UNIVERSITY OF

IVE
By
ALB R‘ I | U BRITISH COLUMBIA

0
Carleton

UNIVERSITY




