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Absiract

Samples drawn within the composition;. field covered pctrolem} discharge and
drilling sites in seven locations have been analysed. Gubio dnllmﬁ site labeled C
was compared with the bulk of the data' from previous locations gnd subjected fo
statistical clustering. It was observed ﬁxat the butk solid dissolved in the water
samples are plmml Ca, AI* and 80,*, doncentration analyst found 100, 48.5, 16.6
and 7.6 mol/dm’® respectively. These data permit a_range on thé speculation of
dissolve ore forming species in the study area. Accordingly secosidary minerals
such as diaspare, gibbsite, sapphire and corundum may be. abundaut in these
-locations. The geology bedrock drawing from Port-Harcourt to Gubio might be
identical geochemicully.

}
Introduction 5

A redox boundary as reported in the literature is usually encoumered next to the water table {1-3}.
There also is the zone of secondary ore enrichment espocially for elements such as copper, silver, aluminum and
iron. Aqueous solutions ol ions and compounds which are capable of mtemctmn while bcanng, reactant and
transporting products of reactions can now furpish the water. Thisis a necess,iry reagent in maiyy cases for the
control of chemical speciation of solute components and thus solubilities of :,ec;ondary mineral species in it.

Although some of this interrelationship is complex in the oxide z ne, a general pattern of mineral
formation had been reported to emerge [3]. Hence the level of the water table is higher in the wet seasons and
lower in the dry [4]. These fluctuations complicate the chemistry of the reac lqn which can always take place
near to.the water table. Several mineralogical suites may be superimposed on top of another. [t has been
reported that the water table in the petoleuin discharge and drilling sites should be deep enough to permit waste
burial to occur-in entirely uasaturated zone {5]. In extreme cases this may extend up fo 1000m. However, for
most parts the y:lepth of the oxidize zone ranges from about 20-300m,

. This study examine the broader aspects of ground water model for the evaluation of the tmmatlon and
recovery of th@ oxidized zones minerals in the petroleum discharge and drilling sites of North East ngena As
a result of pollutzmts in these areas the oxidize zone may extend 10 greater depths in these areas.  Therefore the
objective of thxs work is to evaluate the compositions of drilling emuents n ‘selected petrochemical sites in

Irespect of formatlon and recovery of secondary ores.

i

Materials and Methods

The sample:soluhons were collected from Wadi 1-drilling sites 01 anio Borno State and the landfill

of NNPC Maldugun and Portharcouit petroleum depot (PHR). The sampies were freed mechanically from all

contammaung.mate;ml It as been pointed out [6-7] that solutions from different localities at the same site may

have dxﬁ‘eremfcomposmons “fhiefire duphcate analysis gave an average 101 the sample used in subscquent

stydies, .,
v U Phe-sample solution UOOcm was placed tocether wnh 2 lef'on copered magnetic follower in flasks,
for ong WeEEAR <Hﬁlfﬂ' i"%m‘ng_érﬁ‘tkg g b TR PIE SRS ‘%véx‘e‘ﬁxéﬁm}é‘a*ming i b
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all particles gmater than 0.7my in size.

: These solutions were inmediately analysed for Ca, Zn, Fe Pb Al zmd Mg by AAS techniques {5]
employing a carbon rod attachment using Varian AA6 spectrometer. : The total hydrocarbons (THC) was
determined by addition of carbom tetrocholonde (50ml) and HCY (Sml) to the effluent (150ml). The micture
was shaken for one hour with magnetic stirrer. The CCl, layer was sepdtated with separating funnel. The
different between the initial weight and the final ‘weight was taken. This »aluis was divided by the volume of the
sample used.. The method described by AOAC [8] and Zhang [¢1 we.re a.,ed to obtain total phenol. The

_calculations. for other, speues in solution were carried out using th= - ¢mputer programme of Pemn and Sayce
[10] and refinement of species carried out. Estimation of individual iunic activity coefficients were made using
the extended Debye-Huckel equation [6-7]
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Analytical and caleulated Results for the solution from selected Petrochemical products sites.

Table la: ; :
Site Amount {in Mol/dm®)
pH THC o Phemol - i,
Al 2.20 7.65 -7 X T - 0.65
B" 4.30 510. Lo 10020 T 0.45
c 5.20 740 ©d000 £ 0.50
Tuma® 5.78 .- - R
Henwa® 5.34 - ) - : g
Bulta® . 6.0t - - i -
Lassa® 7.20 - . ) l -
; - %
Table 1b ; |
Site ‘ Arsount (in MoVdur') f )
N ! H
so* PO APF Ca Zn Fe~ Pb Mg | Cu Ni
}
A 1.79 0.40 1520 3930 135 0.81 090 520 | - -
B 102 0.50 1460 2295 056 0.53 0.60 390 | - -
c 2.96 0.70 1660 48.50 180 0.88 014 - 350 | - -
Tuma® 760 - - 6.11 558 439 284 319 ! 232 -
Herwa®  5.70 - - 5.81 4.66 417 4.50 490 | 198 -
Belta" 5.80 - - 5.99 478 603 5.47 199 |} 597 % .
Lassa® - - - M40 042 73-5 0.60 0.9 0.92 0.50 =«

A and B represent samples at landfill areas at Nigerian National petrolfum covperation (NNPC) depot
Maidgurui and Portharcourt (PHR) in that order. C is Wadi-1 on Gubid drilling site Maiduguri. Total
Hydrocarbon (THC) and Phenoel are recorded in ppm. Letfers ‘2’ and ‘b’ denote analyses in this pr esent work
and those obtained in ref [11] respectively g

Results and Discussion ‘

The total concentration of aqueous species from Tuma, Herwa, Bult,a and Lassa [11] were calculated
assuming that most of these species were in agueous. phase. On the basis of these results, the results of this
present work were recalculated to give the amounts in moldm™. Tables iz am'if 1b also contain the concentration
of the Lassa, a non-petrocheinical locality for comparison. i

From the solution ax.tmty data in Table 1b, it was observed that in $ome cases (e.g PO,Y, 8i0,, Al*,
Ni) much less dissolved species is present, although pronounced vanailon of solution composition 1s
noteworthy. Ir, has been pointed {6] that in Anid zone (as the case in Borno thl,b of N1gena) during cycles of
wetting and drymg, reacting systems may not be fully immersed on inundated in water in order to effect
chemical change Compound can crystallize from aqueous sohmon redox proce»es occur between dissolve
species and dissolved gases especially, O, and CO,.

The bulk of the solids dissolved in these samples phases consist of dxs:ocwted ion principally SO,

", and AI}' (Table 1b). To these added soluble but undissociated, $i0,, and some hydrocarbons (Table 1a).
’Ihe vanatwns in these major constituents affects the dispersion of the minor elements i the solution by
providing reactants either for the precipitation of insoluble minerals or for the formation of soluble complex
ions with the minor elements {12].

Perhaps the most unportam is the 1clanonsh1p between the n.oncentrauons of hydrogen ions in the
solution, exprqssed as the pH for the samples (in Table 1a). The pH for the precipitation of alkali and alkali
earth element contmmng minerals are however, between 7-10. The presence of high amounts of aluminium in
- this present work, denoted by letters A, B and C (Table 1b) is noteworthy. The concentration of this metal in A
is 15.20, B, 14.60 and C, 16.6 moldm Aluminum oxides and hydroxides therefore worth separate mention.
The mineral corundum ALO; and some of its gem varieties including sapphiré and ruby, are extremely resistant
towards chemical attack and can persist in supergene zone more or less indefinitely at a wide range of pH of the
solution [1,13}. Diaspare aud gibbsite, A100H (dimorphous) are other mmerals which are thermodynanucany
stable and inhibit the formation of gibbsite from sohution [14].
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Conclusion

These available data can permit a range ot dlssolved spc.c:es to be. evaluated smce the compoamonb of water are
useful in pollution evaluation.

The reduction of high amounts of metals and ionic concentratmn

Discharge ... Inegbencbor, ¢t of

are possible through organic and

inorganic species complexation in the study sites. Accordingly this process may resuit mainly in the formation
of silicate containing phosphate, sluminum ore for example The geology bedrock drawing from Port-Harcourt
to Gubio might be identical gcochemlcally

y

Geol. Surv., 6, 325.

sediments geochemistry Econs.

on., Wiley and sors, new York,.
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