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Well TDS pH Na Cl K Mg Ca HCOs3 | SOa4
ArtesianWell | 6574 7.1 | 1712 2446 16 252 713 134 | 2974
W13 160358 | 6.5 | 45502 | 96772 | 2215 | 435 | 13951 305 708
w17 162674 | 6.4 | 57650 | 97176 | 780 3 3486 732 | 2835
w21 29089 | 5.8 | 9030 | 17145 | 429 | 126 1629 427 270
W40 66471 | 6.42 | 19600 | 39656 | 1041 | 315 4679 640 485
W43 62901 | 7.01 | 18801 | 37620 | 1019 | 306 4054 457 581
W44 53509 | 6.49 | 15855 | 31854 | 821 | 263 3695 573 554
W57 49452 | 6.66 | 14614 | 29579 | 781 | 241 3519 488 180
Gonbadli | 60274 | 6.4 | 18376 | 38699 | 728 | 353 5142 305 111
W71 1904 7 350 585 28 3.8 170 244 72
Karst
) 990 7.2 910 95.85 11 26 190 170 99
Spring A
Karst
1010 | 7.78 | 650 117 1 26.6 170 146 102

Spring B
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000 e 5 5593

2H 180
Well I Sr Br Mn Rb 37C| 81y
0/00 0/00

Artesian Well 0.1 14 2.5 0.0 00 |-71.05|-10.11 | -0.19 | 0.442

W13 12.5 | 663.5 | 3795 16 35 |-38.06 | 436 | -0.04 | 1.002

w17 135 | 1175 126 0.2 13 | -5042 | -419 | -0.03 | 0.452

w21 4.5 79.5 83 1 0.8 1436 | 4.04 | -0.27 | 1.212

W40 12.5 247 204 0.1 22 |-2893| 6.39 | -0.26 | 0.732

W43 11 2115 196 0.1 2 -35.24 | 6.61 | -0.31 | 1.232

W44 10.5 194 165 0.1 1.7 -12.58 | 5.04 | -0.27 | 1.242

W57 10 190 153 0.1 1.6 -5.4 534 | -0.22 | 1.292

Gonbadli | 4.5 252 182.5 2.5 11 | -46.33 | -24 -0.29 | 1.3724

W71 - 0.8 - 0.3 0.0 25.84 | 4.72 - -
Karst Spring A 2.4 - 0.1 0.0 -62.76 | -9.98 - -
Karst Spring B 2.4 - 0.1 0.0 - - - -
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Abstract

The production of oil and gas in oil and gas fields is accompanied by production of water
(Produced Water). Most of the reservoirs at the beginning of production have fresh water; but
with passing time due to the increase in productions and decrease in pressure of reservoir, the
produced water gradually becomes saline. The saline Production water causes severe corrosion
in pipelines and well head facilitis leading to reduction in gas production. Determining the
origin of salinity for reducing the salinity is most important. Khangiran gas field is located in
the northeast of Iran which composed of two separate gas formations, Mozduran at lower and
Shurijeh at the upper part. The produced water samples were collected from fresh and salty
wells in the Mozduran reservoir as well as two deep samples from brine below the gas reservoir
(at depth of 3 km) for comparison and different analyzes. The Mozduran reservoir has two
major problems, high salinity of the produced water, as well as the volume of water produced,
rendering some wells unexploitable. The Mozduran gas reservoir in the Khangiran gas-field is
formed in the Kopet-Dagh sedimentary basin in the form of sequential sequences of clastic and
carbonate sediments of the old sea water. The reservoir is located in the formations of Shurijeh
and Mozduran, consisting of limestone, dolomite, sandstone and shale. The Mozduran For-
mation was deposited in a carbonate platform and Shurijeh Formation in the river systems to
coastal deltas during the Jurassic. The TDS Value of produced waters in the Mozduran gas
reservoir varies from 1300 to 73000 mg/L with a Cl-Ca to Cal-Na water types. The TDS content
of brine in confined high pressure aquifer was 100,000 mg/L. Probable salinity sources of brine
in gas-capped confined aquifer can be evaporated sea water, filtration or salt dissolution. Ac-
cording to hydrogeochemical and geological studies of the study area, the primary source of
brine below gas reservoir is the old evaporated sea water, which is formed in the lagoon to
margin of the continental shelf. By comparing the hydrogeochemical characteristics of Iran's
major gas reservoirs, their primary source of brine was the evaporated sea water, indicating
forming in the similar sedimentary environment. Considering the high salinity and volume of
produced water as well as the hydrochemical properties of Mozduran gas reservoir wells, it can
be concluded that brine of gas-capped deep confined aquifer is the main probable salinity
source of produced waters in the study area. The old evaporated seawater has been in contact
with various formations since the burial time, and their initial composition has altered. The
concentration of all ions has increased to saturation in brine due to the evaporation of sea water.
However, over the time, the concentrations of Ca, Li, Sr, B and | ions have been increased
compared to the original source and the concentration of Na, Mg and SO4 ions have been
decreased. The geochemical evolution of this reservoir has been affected by evaporation, wa-
ter-gas and water-rock reactions such as dolomitization, albitization of plagioclase, ilitization
of Smectite, sedimentation or dissolution of sulfate minerals, magnesium carbonate precipita-
tion. Concentration of potassium and chloride ions was mainly influenced by the process of
evaporating the old sea water. The results of this research are used to identify the history of
sedimentation; secondary geochemical processes in the reservoir, determination the origin and
the salinization mechanism of produced water from the gas reservoirs area to achieve sustain-
able management of the reservoir.

Keywords: Brine, Hydrogeochemical, Isotopic, Khangiran reservoir
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