[11E DOMESTIC APPLICATIONS OF oA
(MPLICATIONS BASED ON THE TrAcy: 1
CASE STUDY OF 0Ky |

A}.\'l) THEIR HEALTIH
LEMENTS CONTENT:
A COAL,

By

3
{ Onoduku, U, §,
- Geology Department
ederal Un.IVL‘I'Sil_\' of Technology
Minna, Nigeria.

 Abstract

M tal  of 1()_ coal samples were collected  from  Okaba  coal . 1
L analysed for !h.elr Irace elements constitution and concentration (](7‘l ”“ml /“"‘
Lyiew o deteninine the coal’s suitability Jor domestic uses or l,,(/,,.,,,f,l':. L,\,_ “.I- /' %
the type and concentrations  of race elements present in the (‘4);1(l ;ix\'l 1 “:I:
effects on an{mals and human beings when applied domestically. This paper dis‘mlsv '\ l/{h
Lvarious possible effects of the analysed trace elements constituents of coal mr‘n )lr.“ ./mn‘t
Okaba mine.Anaiysis of the coal samples indicated average c‘onrc"llll'aliuu; ¢;/ ’177l" Fe
0.06%Mn, 1.3ppm Cd, 0.013ppm Co, 1.22ppm Zn, O. 65/)[»:1 Pb, 1.29ppm Cr (; ;\'i/);nn L"
0.65ppm Mo and 1.022ppm Ni. Copper was not detected in all the coal 's(’l:y}/r}(-r rn('~
k,;nncenu'urion_\ of most of the elements analysed fall within tolerable limits and
will not pose any health hazard when the coal is used domesucally. It is however
recommended  thal the mined coal be subjected 10 washing using a Luitable
Heavy Liquid Medium  (HLM) e.g “kerosene. This is expected r(; reduce  the
‘_'t'om'c'/llralionx of the rrace elements through the elimination of the fine coal dust
?"xd Jlv ashes. Diseases usually associated with intake of the analysed trace elements
include pulmonary oedema, ruscle cramps, kidney inflammation, liver darrliage,
anaemia,  bronchitis,  dermatitis,  lung  carcinoma,  transitory  fever,  mental

impairment, renal failure elc.

Introduction
Nigeria is almost 2 leading giant in terms of fossil fuels endowment in Africa and
manking  6th on the list of world major producers (Whiteman, 1982).
Coal is one of such fossil fuels.

Nigeria is blessed with at least 5 major coal fields and all grouped together (o
nave a proven reserve of 639.0 million tones and unproven reserve of 905.0
million tones. Okaba coal deposit represents 73.0 million tones or [1.4% of tne
roven reserve whilesit accounts for 250.0 million tones or 27.6% of the unpro™'en
‘eserve. In the light of it's (Okaba) proximite and altimate characterisnes which
e non - cokiugh compliant as determined by several researchers e.g (Afonja,
1974, 1977, 1996; Akintilerewa, 2000; Aderonpe, 1996; Mkpadi, 1996; Ogunbajo,
1998; Wessiepe, 1992 and Onoduku, 2003), Okaba coal have been proved 1o be
1on - coking. The coal deposit can however find uses in severgl other
ipplications, one of which is domestic uses in terms of house warning c ' nd
200king in place of fire woods. Each of these domestic applications can result

MO mild and at times serious treat to animal and human health depending on the

Juantity of the trace elements in the coal.

Many factors contribute to coal users ne
fements congtitution before applying them domestically e.2 ignorance,

quire for analysis and the cheap availability of the substance. 1t is none the less very

gligence of ascertaining a coal’s trace
finance
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importat to know the trace elements status of a ¢oal deposit hefore it is put te any
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use oorder o evolve a meangtul remediation or rick management, as

dmn;‘\(l(
‘l“”“d by environmental regulanons
10 P
Ihes papet discusses e analyas ol cogl samples from Okaba ‘]'-'i‘"‘” for

e (aee clerments constitution and clucidate on the possible health risk posed

by (he presence of those trace elements on man and his biological environment

Study Area
Okaba coal deposit is located at 16thkm North - East of Ankpa in Kogi State

and accessible through the Ankpa - Makurdi Trunk A Road. The arca lies between

jongitudes 7° and 87 15°E and latitudes 6% ad 7° 15°N (Fig. 1).

Geologically, Okaba coal deposit torms part of the Ul;Pcr Cretaceous Formation

within the Benue trough and belongs to the Lower Coal Measures (Adeleye. 1975).

The coal measure is covered by false - bedded sandstone while it 1s bottom supported

py the Enugu shades.
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content 10 the coal will not pose any he
'S

alth treat (o ¢ ; .
e and as such the coal can be employed for he animals
i

and humans
any domestic uses.

all

~opper ) ’
%‘I(:i}.:h clement is considered a5 one of the essential
g Organisms. It ha.s a specific gr
IIGSQI)CQSGTOC respectively. It has av
somgker] for sols N
gources of copper 1301.1““0“ mClUdé fly ash from combustion of coals and
;mcrs- Exposure to high concentrations of COoppers can cause serious health
ailments such as pulmonary ogdema, lung carcinoma and transitory fever. This
clement is however not detected in all the coal samples analysed.

: elements required by
avity of 8.9 and melting/boiling points of

€rage crustal value of 24-55mgkg-1 and 20-

Lead L
Lead is one element which 1s not known to have any beneficial value to

plants and animals. It occurs in eight isotopic forms (4 stable and 4 unstable or
radioactive)- It is very common con_lpopems of most sulphides and has average
crustal concentration of 16mgkg-1 while it ranges from 15-25mgkg-1 in soils. Lead
may be absorbed into. the body by direct ingestion, inhalation and through the
gki;]. It can cause death in human beings if much of i.[ ig ml;en. Its mixture W_‘th
human blood turns the blood claret red which is an lndl.Cél[lOl] of deoxygenation
and when circulated through the humap bo@y can res'ult into deat_h. It§ abnprm?l
intake by children can cause mental impairment w11}ch is a serious insanity in
human beings. The concemrations' of the element in th.e cgal samples r@_g;s
from 0.001 ppm to 1.3ppm, averaging 0.65ppm as shown in Fig 9. This yall,l is
considered safe for the domestic usage of the coals anq may not consmut(;: gnz
serious treat to human and anima} health. Combustion gf the cc_;al %1;2:;
domestic should however take place in an open place to avoid c_?ntges]uon.

coals may not be burnt for house warming without proper cross ventiation.

‘::{dfel h rustal abundance of 75mgkg-1 and ranges betweeq <50mgkg?l to
"CRC" o il. Nickel can be disserninated within the environment through
igglnlfi)\il:usl(lilo;m’i‘hc element is known to be carcinogenic :_md becomes more
v e cenyl o (4 (COMI 160 8 o o
c}:)c’)::l": é;er?es[c;a?;c?Of:)nierllégllv;plz to l.OBppml with a\{erage vlaluiacl)]tbll.(ﬁpfgmaiz
shown .in pFig 12. This value is equally not considered risky to hur

animals.
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¢ essential, lent 10 both plants

s x\ cohalerite (ZnS) ai j Nurtzite are the maine «

"“.lug\‘t- ;p- L i s i deficia _ € major sources of zinc. The major

s concerD d ‘1 it 1Ny rather than its abundance to c 0

h“\-.‘,  However, nc. main- Liem  associated with it abundance is i 'OI?S['HUIe

o uptake of Copper and this is considered safe to anil;salsusanl(rllh;ixlgry
an

foct © = intak

e . B2 dKC 1

¢l since Copper 1ntake 1 cause serious health problems. The zinc content
pprn with average value of

SN . ' ",
Nfll{hc‘ coal samples rang ) "am 1.20ppm to 1.23
O X 5 . -| *

i a5..md1catt:d in Fil 8. However, acute zinc intoxication, leading to
omiting and seveie memia have been reported. Zinc chloride injestion
be known to causeenal failure in animals.

a : r N
nd animals,  human beings

paused: v

The intake of this elr: lent could either be harmful or not to human E’a‘ﬁ;

dcpeﬂdi"g on the quantity, intake. It_ is an established fact that its over dosage as well as
ander  dosage £4il resu‘lt Into Heflk goiter. ~ Therefore a  required
oplimum quantity is only safe for hum§n intake. Thus the analysed average value
of 2.77% in the coals could negatively or positively affect human beings

the person's Iron level status. The concentration of iron appears to

depending ON
be highest 1n all the coal sample analysed as shown in Fig 3.

Jron

Manganese, Cobalt, Vanadium and Molybdenum

The concentratioR of all thes
in terms of . the coal usage. Their values are generally lower than the usual crustal

abundance and are therefore regarded as non potential health hazard to man and animals
15 for as tea coal usage is concern. The variation in their concentration are indicated in

Fig3,7. 10 and 11 respectively.
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