SURVEYOR USED ONLY

THIS DOCUMENT CONTAINTS ISO COPYRIGHT REFERENCE MATERIAL AND SHALL NOT
BE PHOTOCOPIED OR DISTRIBUTED INTERNALLY OR EXTERNALLY WITHOUT THE
WRITTENT CONSENT OF QUALITY ASSURANCE SENIOR MANAGER

INFORMATION ONLY

PA | \N

&g W
a W

=
SURVEYOR INDONESIA

COAL & MINERAL SERVICES
PT SURVEYOR INDONESIA [Persero) - COAL & MINERAL SERVICES

Graha Surveyor Indonesia Lt.4-11 JI. Gatot Subroto Kav. 56 Jakarta 12950 - Indonesia
Telp : (021) 5265526, Fax : (021) 5265525



IS0 8685 : 1992 (E)

ALUMINIUM ORES — SAMPLING PROCEDURES

B
R
e
=
SURVEYOR INDOMESIA,

A |
™)
-
-

INTERMATIONAL STANDARD

IS0 8685:1992(E)

Aluminium ores — Sampling procedures

1 Scope

This Inlarmnational Standard sels oul requirements
for the sampling of aluminium ores from maoving
elreams and  slallonary  situalions,  including
slopped-belt sampling. 1o provide gross samples for
sample preparalion. Stopped-bell sampling is the
reference method for callecting ore samples againsi
which oiher gampling precedures may be compared,
Sampling from moving sireams is the preferred
redhod. Sampling from slalionary situalions should
only be considered when sampling from moving
sireams is nol possible, The procedures described
in this International Standard for sampling from
slalionary silustionz merely minmmize some of the
sampling errors,

Although this International Standard is inlended o
cover all aluminium ore sampling from moving
slreams, the procedures recommended may not be
applicable in cases of exireme segrogation. for ex-
amgie very wel ore due o ils sticky nature, or very
dry ore due to generathon of dusl. in such cases it
mey be necéssary lo revert o stopped-belt sam-

pling.

2 MNoermallve references

The following siandards contaln provisions which,
through relerence in this texl, conslilule provisions
of this International Standard. Al the time of pidli-
calion, the edilions indicated were valid All slan-
dards are subject to revision, and parties 1o
agreements based on lhis Internallonal Standard
are encouraged 1o investigate the possibilily of ap-
plying the mosi recent adilions of the slandards in-
dicated below. Members of IEC and 150 mainiain
registers of curreally valid Inlernational Standards.

IS0 565:1890, Test sieves — Metal wire clath, perio-
raled meltal plale and electroformed sheel — Nomvinal
sizes of ppenings.

1] To ba publiehed

IS0 35341977, Stafislics — Vecabulary and symbals,

IS0 6138:1951, Aluminium ores — Experimental de-
termination af the heterogensity of consiifution,

150 B130:=" Alumininm oves — Exparimanial dater-
minafion of the heterogeneity of disfribution of a fot

150 G140 1921, Alumindane ares — Preparalion of
samples

150 90031088, Aluminium ares — Delermination of
he maislure contenl of buk malerial

150 10226:1991, Aluminfum ores = Fxporimenial
metteds for checking (e biss of sampiing.

50 1RF7.—"  Alwminivin ores — Exparimontal
ety for checking the precision of sempling.

3 Definitions

For the purpozes (hkis laternalional Standard, the
definilions given in IS0 3534 (ncluding the terms
“preclzion” and “accuracy”) and the following, ap-
ply.

A1 blas: The tendency lo oblain 8 value which |3
persisiently higher or persistenlly lower than ihe
frue value Alternalively. the dilference betwesn the
trisg value and the average resull obtained from a
large number of delerminalions using a biased
method.

3.2 econstant mass division: The method of sample
divigion in which (he relained porion from individual
incremants is of unilorm mass.

13 out: A single pass of the sampling device
thraugh the are stream.

14 divided increment: The quantity of ore obtained
by divislon of the increment in order to decrease s
mass
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35 divislon: The process of decreasing the sample
mass [withowt modification of the particle size of the
conslituent pieces) where a represaniative part of
the sample is relained whila rajecting The remain-
der,

1.6 fxed rate division: The method of sample div-
igion in which the relained portion from individuat
incremenis is a conslant proporthon of the eariginal

3.7 duplicate sampling: A particular case of rephi.
cate sampling {with cnly two replicate samples), for
the purposs of éslimaling the average precision of
sampling from a numbers of lols or sampling unils.

3.8 gross samphe: A sample formed when all the
primary increments or subsamples, eilher as taken
of aler having been prepared indfvidually o a par-
ticular siage of sample preparation, are combined
in the correct proporions for preparation of a labo-
ralory sample,

158 Increment: The quanlity of materlal exiracied
froem the kol in a3 single oparalion of the sampling
device,

310 lok A quaniity of ore delivered at one lime for
which the quality characleristics are lo be defer-
mined.

MOTE 1 Tha lot may be composed of one or more sam-
pling units.

311 isolated lot: A iol that is 1o be sampled without
knowledge of its sampling characteristics.

112 manual sampling: The operatien of sampling
when the increments forming subsamples and gross
samples are laken by human effor uging a hand-
held Implement

413 mass-basis sampling: The method of laking
Incremants ail uniform mass intervals throughout The
kol aar sampling unit.

3.14  mechanical The operalion of sam-
pling when the incremenls forming subsamples and
gross samples are taken by a sampling machine.

115 mnominal tep slze: The size of aperure of the
NMnest sieve (compiying with 150 585) through which
B5 % of the mass of the ore passes,

4.18 random siralified sampling: Tha taking of In-
cramenis &b irregular inlervals within constant In-
tereals of lime, mass or apace,

34T reductlon (in padicle size): The decrease in
dimension of the pleces consiiluting the sample
without modificalion of the mass or composition.

L]

3.18 replicate sampling: The faking of increments
from the ol al equal inlervals of time, mass or
Space

MOTEZ The incremanis are placed in rotation in differ-
&l conlsiners to give several replicate samples of ap-
proximately aqual mass.

3.19 sampling unit: Tha discrete unils (e g. Irains,
sectlons of belt, daily produclion) which comprise
the ol

1M atrata: Approximaiely equal parts of a ol or
sampling unit, based on intervals of lime, mass or
space

1M subsample: A quantity of ore consisting of a
number of increments laken from a part of the lol:
Also a composite of a number of increments sach
having been individually prepared as necessary.

3.22 systematlc stralified sampling: The taking of
Inerements at regular intervals within constant in-
tervals of lime, mass or space.

3,23 thme-basiz sampling: The meihod of faking of
increments at yniform time Inlervals throughout 1he
Il @ sampling und

4 Establishing a sampling scheme

41 General

The basic requirement of a comect sampling
scheme is thal all parfickes in the stream have an
equal cpportunity of being selected and appearing
in the final gross sample for analysis Any deviation
from Ihis basic requirement can resull in an unac
eeplable loss of accuracy and precizsion. Mo ingor.
rect sampling scheme can be relied upon 1o provide
reprasentative samples,

Gampling should be carried oul by syslematic sam-
phng. eithar on a mass basis (see clause 8) oron &
lime basis {see clause 5), but only when |l can be
shown that no Systemalic error could be infroduced
due lo any periodic variation in quality or quantity
which may coincide with, or approximate to, any
mulliples of the proposed sampling intervals

As an example, & primary culler may be culling a
siream of ore which is being reclaimed from 3
stockpile by a buckel wheef reclaimer. At both limits
of the buckel whea! traverse across the ore face on
the stockpile. the are may have diferenl properiies
fremm that of the middle af the slockpile {due to seg-
regalion). it is guite possible thal every lime the
primary culler makes a cut. the cul coincides wilh
ore being delivered from the limit of & traverse of the
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bucket wheel reclalmer and a systemalle error could
thus arise

This same provision applies to secondary and sub-
sequent slages of division where it is Telt that a
systematic error could arise, due 1o 1he manner in
which the ore is handled and presented 1o divigion
apparalus.

In such cases, it is sirongly recommendad thal
siratified random sampling within fixad mass or tme
inlervals be camried oul (see clause 10)

The methods for subsampling and sample prep-
aralron depend on the final choice of sampling
scheme and on the sleps necessary o minimize
possible syslamalic errors arising during subse-
quent divigion steps.

4.2 Safety of operators

Due consideration shall be given to the safely of
operators when employing any method of collecting
samples rom slationary silvations. The applicable
salely codes shall be respected.

4.3 General procedure for sampling
The genaral procadire for sampling Ia as follows:

a) decide for whal purpose the samples are being
laken, e.g. moniloring plant perfarmance. vee in
commercial fransactions:

B [denlify the guality characleristics to be meas-
ured and specily the overall precision and sam-

pling precision,
cj identify the kot or part of the lof 1o be sampled;

d} ascerisin lhe nominal top size and padicle den-
=ily of the ore for the purpose of delermining the
minimum gross sample mass, primary Increment
mass and culler opening In the case where 2
mechanical sampler Iz used, or the size of ladie
In the case where manual sampling is employed;

&] determine the increment variance, F, or the pa-
ramelars of the varlogram il the warlogram
method is used for the guallty characieristic]s)
under consideration [see IS0 §120);

f} determine the coalfficiant of wvariation between
parficles, . of the quality characteristicis) un-
der consideration (see 150 6138);

g} delermine the minimum number of primary in-
crements, m, and sampling units, k, required fo
achleve the required sampling precision [ses
clause 5)

IS0 BEBS:1992(E)

h} determine the minimum gross sampie mass to
achieve the required sampling variance ([ses
tlause B}

i} determine the minimum primary increment mass
(see clausa T

Iy determing the sampling intervals In tonnes for
mass-basis syslematic sampling (see clause B
and siratified random sam pling within fxed mass
inlervals {see clause 10). or in minutes for time-
bazis systematic sampling (see clause %) and
siratifled random sampling within fixed time in-
tervals {see clause 10}

k} lake primary increments at the intervals deler-
mined in slep j} durmg the whole period of han-
dling the let;

I} combine the increments (see 85 or 9.5) Inko
subsamples or 8 gross sample {an example is
given in fgure 1)

subsamples are ysually prepared and analysed
separdlely to improve overall precision; they
may alsa be prepared

1] for corvenience of materials handiing,

2) lo provide progressive information on the
gualily af the bol,

3} to provide, afler division, reference or reserve
samples.

4y o redece any bias in the test result for the
moisiure content of a large lol ceused by
moisture koss (oF gain), due to climatic con-
ditions.

It iz permigsible o divide increments st step 1) be-
fore consfituting & gross sample or subsample, pro-
vided (hat lhe mass of the divided incremeni
exceeds Ihe minimum mags determined in slep . B
the whole of the primary increment or divided pri-
mary increment |8 crushed. lo enable further div-
iglen il s mecessary o recalculate the minimum
mass ol the gross sample and the divided primary
Increment using Ihe nominal top gize of the crushed
o,

NOTE D  When sampling an isclsted lot in which the in-
cremen! varlance or the variogram) and coafficient of
variation belween particles. ¢, of the qualily characier-
Istics under consideration sre nol known, it is ol possibls
to deslgn & sampling scheme which guaraniees that the
specified sampling precision will ba abtained, In this gilu-
alior, Mg number of increments to be laken and thair
massak should be agreed belween the parties concerned,
When sampling of 1he isclated lol has basn complated, it
is possible, howsver, lo determing Ihe overall precision
oblalned using the appropriste mathod specified in
150 10977,
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4.4 Overall varlance

The everall variance. denotad by «ie,. for measur-
ing the mean value of each quality characierstic ks
comprised of three components, namely the vari-
ance of sampling, the variance of sample prep-
aralion and the wvarisnce ol analysia.  The
relationship is as foliows:

?
Mepia -ﬂ‘:'l'-ﬂ'i t ﬂ':‘
where

oi s the varlance of sampling:

@  is the variance of sample preparation:

oy I8 the variance of analysis (measure-
mant).

The method for determining #g, o, and my may be
found in 150 10225,

The sampling varlance consisis of lwo components,
namely the shorl range gqualily fuctuation vari-
ma&. and the long range qualily Sucluation
varance age,

The refationship is as foliows:
o5 = oge; + 90g

The shorl range quality Nuctualtion variance also
consists of bwo components as follows:

] E] 2
Tggy = Fgp + O

where

myg  Is the fundamental error varlance:

age s the segragation error variance.

Thus

l'l.:#rrgl--ll-ll;E +-EL-=

The fundamental error varlance depends on the
grozs sample mass while the ofther two components
depend an the distribulion helerogeneily of the are
ang the number of increments, In this International
Standard. the minimum gross semple mass {aee
6.1) is chosen so hat

|
Ty

3
"< g

In the equation for mge, sbove, the major parl of the
overall variance is often due lo sampling errors,
However. when a very precise result is required and
lhe sampling errors have been minimized, con-
sideralion shall be given lo increasing the number
of sample preparations and/or analyses performed
i order o reduce these componenls of the owerall
vartance. This is achieved by carrying oul mulliple
determinations on ihe gross sample or preferably
by dividing the lol into a number of sampling units
and preparing and analysing a subsample from each
sampling unit {see igure 1).

The overall variance is then given as follows.

a) when a single gross sample 8 constituted for 3
lol and r replicale determinations are carried out
on the gross sample,

3
O = G+ 2]+ 2—*'
by when k subsamples are prepared and analysed,
each conslilled from an equal mumber of In-
crements, and r replicate determinations are
carried oul on cach subsample,
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Figure 1 — Example of a sampling plan Including slx secondary Increments
{Mixing. reducticn and divislon sleps have been omlited for simplicity.}
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§ Number of primary Incremants and
sampling units

51 General

The number of primary incremants to ba faken from
a ot or sampling unil in arder 1o altain the required
sampling variance is a function of the variability of
the characteristics 1o be delermined. This variability
depends on the amount of segregation present in
the ore, the particle size range of the ore and the
mass of tha lot or sampling unil. I is defermined
experimentally for each type of ore and expressed
in lerms of elther the increment variance I, or the
inlercepl A and glope B of the variogram in accord-
ance with 150 §138.

CAUTION — The detarminalion of malsiure requiras
special consideration due bo the fact that d is ex-
tremely dificull, if nol impossible, 1o refain the in-
tegrity of lthe sample over ewlended pericds of
sample collection. In such cases & bias may occur
which can only be overcome by collecling molsiure
samples al more fragquent Intervals than may be
diclaled by a simple calculation of increment fienes
bers of sampling unils based on a certain precision.
it is therefore recommended (hat molsture tests be
carrigd out on a pumber of subsamples and the
waighed mean of the lest resulis recorded. Thiz will
reduce any blas in the fest resull caused by
moisture loss (or gain) due {o climatic condifions, It
will aleo resull in better pracision

5.2 Calculation of the number of primary
Inerements

When Lhe variabilily of lhe ore has been delermined,
the number of primary Increments 1o be taken from
the lot can e calcufated from the following formula
at the desired sampling precision.

521 Incremant varance method
Fy

ﬂ'-—!
g
where
A is the number of primary incremenis:
¥ iz the incremeni variance;
o¢  is the desired sampling variance.
EXAMPLE

Minkmum number of primary incremenis kor diferent
valves of I and a4

Table 1 — Minkmum number of primary Incremenis
reguired

Fampling standard deviation, =,
K, e s — an o
a1 a2 0.5 [m's 1 2 3
025 | 25 7 EERERERE
i 100 25 ] 2 1 ]
4 400 104 1 | 8 | 4 1l
] OO 125 s 9 fz |0
25 | 25000 | g25W mo |so |25 8 | 3
100 | 10000% | 25000 m"F S0 100 | 35 | #
H

1] Values indicate that the specified prackslon may
not be practically schievable. In this casa, it will be
Retesiary [0 adopl a poorer sarmpling precision than
that specified In 4.3 b) .

5.2.2 “ariogram method

a) Syslematic sampling

.-i+,|.l'.-l*+-§-mrw_.{

i‘ﬂ:

whers

a Iz the nymber of primary Increments;

A is the intercepl of tha comrected
Wilriesram;

] & the gradienl (slope) of the
variogram;

iy 1% the mass of the lof:

--; Iz the desired sampiing varance,

b} Stratified random sampling
A9 J Aty % Aoyl

i H':

EMAMPLE

Assume that systemalic sampling is being vsed and
ihat the parameters of the variogram for AlyOy con-
lent, delermined In accordance with 150 139, are
as follows:

A =03

M= 00001

py = 300001

g = 0.1 % (muim) Al Oy
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)
Thus

0.3 + Jnm +%uu.ma 1 % 30 000 = (0,1)}

R 7 % 001

0.3.;0.00 4 0.02
=

0ol

™ --—G'H
0.0

- J2

54 Calculation of the number of subsamples

When [he verances of sample preparation and
maasyremenl are known, the number of sub-
samples, k. can be calculated from the [oliowing
lormula:

Where mgey, o5 5 oy 8nd r are 28 previously de-
Tined

Several iterations may be required to find the cor-
rect combination of oy and k.

& Maza of gross samples and subsamples

61 Minimum mass of gross sample

It is essential o ensure that the mass of he gross
sample is adeguate 1o achieve the required sam-
pling variance. If the gross sample mass is loo
gmali, the desired sampling variance will not be
gchieved, even though sufficient increments, as cal-
culated in 5.2 may have been faken

The minimum gross sample mass is given by the
following empidcal Tarmula (3ea annex AL

1 ¥
m-(ﬂ—i:) pgﬂjlfﬂ' .

whers

is the minimum gross sample mass. in
kilograms;

i, Is the coeficient of variation between
parlicles of the qualily characleristic un-
der invesligation, (according o
180 &138);

g iz the required relative sampling error
{slapdard devialion)

IS0 BEAS:1992(E)

n is lhe density. in lonhes par cubic metre.
of Ihe are particlas (nod bulk density):

2 ia the size range factor given in table 2;

[ is the nominal top size. in milimetres. of
the are in he (ol

Table 2 — Skze range factors
Slizw range Valuw for g

Large size range (M0 > 4) o
Medium siza range (4 3 0/1Y = 3) 0.50
Srmall sire range (/1" < 2] &)
Unltarm size (0 = 1} |

[ is e pormina! top size of lhe ore;
0 i the sieve size retacaing 95 % of the ore.

The variation of minimum gross sample mass with
nominal tog size for various values of C fag is shown
in Fgures 2 and 3 [assuming p = 2.5 1/m3},

EXAMPLE

Take the case of samphng an aluminium ore of
nominal fop size 224 mm and of particle densily
2.5 Um), Assume the size range Is large, the coeffi-
cient of varialion is 20 % and a sampling error of
0.5 % is required. The minimum mass of the gross
sample is given by tho following formula:

i
g = [_% ) « 2.5 % 0.25 x (22.4)" x 107
- 11,2 kg

6.2 Minlmum mass of subsamples

The minimum mass of Individual subsamples shall
be a5 follows:

a] when the individual subsamples are preparad
snd analysed. the minimum mass of the sub-
sample shall be nol less than that of the mini-
mum gross sample calculated In & 1;

b} when individual subsamples are combined 10
form & gross sample, The minimum mass of the
subsample. m, shall be mgfk where & is the
numbser of subsamples as defned in 4.3 bj.

£.3 Minlmum mass of erushed gross samples
and subsamples

If gross samples or subsamples are crushed to per-
mil further division, the minimum masses may be
ealculated vsing the formula in 8.1 and 6.2, by in-
gerting the nominal top size of the crushed ore.
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T Mass of incremant

I1 Minimum mass of primary increment

Although the concepl of minimum Incremenl mass
is not absotute, Ihe increment mass must be large
enough to ensure that the minimum sample masses
specified in 6.1 and 6.2 are exceeded. Thus, the
minimum mass of a primary increment, m,. is glven
by the kllowing formula:

g ( [ )' gl

- g [

10"

where a is the number of primary increments cal-
eudaled in 5.2,

This ensures that the gross sample or gubsample.
consisling of ihe combination of primary increments,
s stways of sulllcient mass.

The minimum mass of primary increments or the
number of primary increments will need 1o be in-
creased accordingly if subsamples are prepared or
if separale gross samples or subsamples are re-
quired for chemical analysis, moisture determi-
nation and physical tesiing.

7.2 Actual mass of increment for sampling
fram moving streams

The actual mass of increment laken by a cutler-lype
sampler from the ore siream al the discharge end
of 8 moving stream may be calculated using Ihe
Tollowlng formula:

4w be
b T T

whiers

Is the aclual mass, in kilograms. of in-
crement;

Py
¢, i the Row rate, in lonnes per hour, of ore
gtream;

b

is the culling aperiure. in meires, of the
sampler;

is the culter speed, in metres per second.
of the samplar

When the flow rate is high, the aclual mass of a pri.
mary incremant will nearly always greally exceasd
the value oblained from the formula in 7 1. In facl, i
is delermined by the minimum culling aperivre de-
termined in 11.3.1 and the maximum cutler velacily
specified in 11.3.2. Unless these two conditions are
respecied, the increment may nol be representative
of the ore from which i1 waa tdken.

10

1.3 Subdivision of large primary Increments

The method for subdivision of large increments |s
specified in 810 and 3.8

The apparatus for division may be coupled aulo-
matically lo the mechanical sampling equipment,
bul all of the processes afler collection, including
slorage. shall be carried oul in enchosed and
drasghl-proof condilions o minimize changes of
moisture confenl.

Secondary and subsequent sample dividers which
are on-line shall have culting frequencies which are
nod in phase wilh (he primary sampler or with each
other and shall operale conlinuously throughout the
whole sampling period.

7.4 Minlmum mass of crushed Increments

If the primary increment is crushed 1o parmit furher
divislon, the minimum mass of the divided primary
incremant may be caleulaled using the formula In
7.1 by inserting the nominal lop siza of the crished
ora

HOTE 4 The minimum mass of any Increment is never
to be loss than 100 g in order bo maintain the nlegrity of
[k Frecremend as It pagsss through the sampling system

B Mass-basiz sampling

81 General

Mass-tasls sampling may be uted irrespective ol
flow rate varialions, When sampling from maoving
slreams which show a wide varlation in leed rate
ii.e, gresder than 20 % lrom the nominal rate), it is
Ihe preferred basis for sampling

Mass-basis sampling invalves the lollowing two
sleps

2) Spreading the number of primary increments ra-
guired on a uniform lonnage basis throughout
the mass io be sampled,

b} Extracling from each lonnage infarval an almos]
uniform mass of ore [at either Ihe primary (pre-
lefred) or secondary divislon steps] 1o give an
almost uniform mass of sample reporing lo the
gross sample or subsample.

“Almost uRilarm mass” means That the coeMicient
of varialion of the incremenl masses shall he lass
than or equal to 30 %5, For example. when the aver-
age mass of increments i3 lo ba 40 kg, the in-
cremenls shall be taken in such a manner thal
895 % of the increments vary belween 24 kg and
38 kg with an average of 40 kg,
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I¥ thiz cosfficient of varialion of the mass of individual
primary incremanls ks grealer than 20 %,

1} each primary increment shall be subjected
s¢parately to division {according to the rules
ol dwision) and determinalion of ils quality
characleristics. or

) primary increments shall be subjacied o
conslant mass division prior 1o combining
into subsamples or a gross sample

8.2 Sampling interval

The interval between taking primary Increments by
mass-hasis sampling zhall ba delermined from the
Tollowing formula;

am <

Am, |8 the mass Interval, in lonnes. belwesn
taking primary increments;

m, i% the mass, in lonnes, of the ol or sam-
pling unit;

n I% the number of primary increments cal-
cuolated In 5.3

831 Cutler
Either of the lollowing culters may be adopted:

a) a fixed-speed culler whose cutling speed s con-
stanl gduring the course of handling the enlire lob:

b} a variable-speed culler whose culling speed Is
constanl while cutting tha stream bul can be
regulated. primary increment by primary In-
cremenl, coresponding to the fAow rate of Ihe
ore on the conveyor ball.

-

8.4 Taking of primary Increments

Each primary Increment shall be taken by a single
pass of the sampiling device so thal a full cross-
secton of the slream | taken,

The firsl primary incremant shall be taken al a ran-
dom mass lezs than Am, (see 8.3,

Thereafter, the required number of primary in-
crements shall be taken by systematic siratified
sampling on & mass besis, | e al a fixed mazs in-
terval Amy, and this interval shall nod be changed
during the entire course of sampling of a lat,

The mass interval between primary increments
should be smaller than thai calculated from the
nurmber of primary increments determined In 5.2, in

IS0 B685:1992(E)

order o ensure thal the number or primary In-
cremends Io ba laken will be larger than the minl-
mum number required

If the planned number of primary increments has
besn leken and the handling has nof been com-
pleted. addifional incremenis shall be 1aken al the
same mass Interval unfil the handling operation is
completed

B5 Constitution of a gross sample or
subsample

A gross sample shall comprise all the primary in-
crements or subsamples, eilher as taken or afier
having been prepared individually lo 3 particular
stage of sample preparalion and then combined in
the correc propordions

It the coelficient variation of the masses of primary
increments is grealer than 20 %. the primary tn.
Crefmienls as taken shall nol be combired inla sub-
samples or & gross sample, and the reguirements
given in 8.1 bl [1) and 23] shall be observed.

A subsamaole ghail comprise conseculive primary
increments, either as taken or aller havrg been
prepared individually to a particular slage of sample
preparaiion and then combined in the correcl pro
portions. Each of a senes of subsamples Tor 3 ool
should ke made up of an equal nrumber of consec-
utive primary Incremaenis

CAUTION — Care shauld be taken nol 1o attribule the
precision of a Yest resull from a ot to the test result
from an individual primary incremen! or subsample
formed in lhe above manner, The lesl resull fram an
individual primary incremenl or subsample cannol
be used to characlerire the lol or the sampling unit

BE Method of divislon

Conslanl-mass division is a melhod of oblaining
divided subsamples or groas samples having almost
uniform mass €, < 20 % regardless of the variakion
in Ihe masses lo be divided Cutterdype dividers
wilkh varigble culting speeds canm be used far this
type of division

Fixed-rale division I a melhod obtaining divided
subsamples or gross samples having masses pro-
portional 1o the varied masses Io be divided. Rotary
sample dividers or slofted belts can be used for this
lvpe of division

B.T Division of Increments

Where increments are divided and subsamples ar a
gross sample constiluled lram such divided In-
cremenls. the division shall be carcled out as fal-
lorwes:

INTERNAL USE ONLY -

Coal & Mineral Services - PT Surveyor Indonesia (Persero)

Page 11



IS0 8685 : 1992 (E)
ALUMINIUM ORES — SAMPLING PROCEDURES

SURVEYOR INDONESIA

,1S0 BB85:1992(E)

a} il the coeficient of variation for the masses of
incremenls is greater than 20 %, the division
shall be carmiad owl on an  mcrement-by-
incrament basis using constant-mass division;

bl il the coelficient of variation is less than or equal
fo 30 %, either constant-mass or lxed-rate div-
ision can ba used,

The numbar of cuts and thelr minlmum masses shall
be a8 specified in 8 10.

B.8 Division of subsamples

Where syubzamples are divided and 8 gross sample
constijuted from the divided subsamples, the div-
sion shall be carriad out as lallows:

a) when the coefficient of varlation of the rmasses
of subsamples is lass than or egual 1o X0 %% and
the subsamples conzisl of an equal number of
incremants, both consiant-mass and flxed-rale
division may be ysad,

b} If the subsamples consisl of difflerenl numbers of
increments, fixed-rate division shall be used,

The numiser of cuts and their minimum masges shall
be as specified in 8,10

B.9 Divislon of gross samples

Mormailly The gross sample & subjected o sample
preparalion in accordance with lhe procedures
given IS0 6140, However, where division of (ha
gross sample is carriad oul in an on-line situation,
the nember of culs and thelr minlmum massas shal!
be as specified in 8.10,

B.10 Number of cuis for divielan

The minimum number of culs and their minimom
masses shall be as kollows

a) Where all increments or subsamplas have bean
combined and mixed to form a gross sample
fram a lol or sampling wait; a minimum of 30 celks

of minkmum mass mg/20, where my is the mini-
mum gross sample mass calculsled in 6.1,

b} Whers several increments have been combined
and mixed io form a8 subsample for analysis: a
minimum ol 10 culs of minimum mass mgl10

¢} Whare individual primary incremenis are o be
divided: a minimum of 6 culs of minimum mass
mglGn, where a is the nember of primary in-
cremants.

d} Where Individual secondary and subsequent In-
crements are 1o be divided; a minimum of 1 cut

12

per pecondary or subseguent increment of mink
mum mass s fnp where #is the rumber of pri-
mary incramenls and p Is Ihe final number of
subsequent cuts per primary Increment

For consiant-mase divizion, ihe interval belwesn
taking culs shall be made variable according to (he
mass of ihe gross sample. subsample or increment
ko be divided in accordance wilh the principles of
B.2. The firgl cut thakl ke takan at random within the
first mass intervat.

For fixed-rate division, [he interval belween faking
cuts shall be conslant regardiess of the mass of he
gross sample, subsample or incremenl, fo be div-
ided, in accordance with the principles of 9.2, The
firel eul ehall be irken 8l random wilhin {he first time
inlerval.

MOTES The division of divided gross samples, sub-
samples orF incremente below (hair minlmuam masass at
any slage requires particle size reduction befors division.
The minlmum gross sampla mass, myg, should then be re-
calcvlated as specified in 8.3

8 Time-basis sampling

8.1 General

Time-basis sampling may be uvsed when samphing
from mowing streams which preferably do not show
a wide variation in feed rate. i.e less than or equal
to 20 % variation from the nominal rate

8.2 SZampling interval

The interval betwaen laking primary incremenis by
lime-basis sampling shall ke delermined from the
following formula:

'I!“{_ET

where

A iz the lime inferval, in minutes. babween
taking primary increments;

m_ Is the mass. in lonnes, of the |ot:

4. I3 1he conveyor load rate. in tonnes per
hour,

] is the number of primary increments cal-
culated in 52,

93 Culier
The cufler ahall be a fived-speed cutter whose cul-

ting speed is constani during 'he course of handling
Iha enlire kol
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5.4 Taking of primary Increments

Each primary increment shall be faken by a singie
pass of the sampling device

The firsl primary ingrement shall be {aken al 8 ran-
dom time less than Al (see 5.3).

Theraafler, the required number of primary n-
cremgnls shall be taken by syslematic stralified
sampling on a time basis. i.e. a a fixed time interval
Ar, and such an interval should not be changed
during the entire course of sampling of & ol

The fima inlerval bebween primary incremants
should be smaller than that calculated from (he
number of primary increments calculated in 532, in
order to ensure thal the number of primary in-
crements o be taken will be largar than the mini-
mum pumber of primary incremenls specifiad

if the planned number of primary increments has
been taken and fhe handling has not been com-
plated, additional primary increments shall be taken
al the same time inlerval untd (e handling opera-
lion is cor platled.

9.5 Constlitution of gross sample or
subsample

Primary incremenis may be combined o form gross
samples or subsamples In either of the following
Wiy

g} The primary increments as laken may be com-
bined inte subsamples or a gross sample irre-
spectiva of the variation of masses of the primary
incremenis,

HOTEE When subsamplaa are analysed to deler
mine the quality characlerislics for tha lol, the mass
of subsample, or thie mass of sampling umit from which
the subsample has been faken, should be determined
In order to oblain the weighted mean of Lthe quallly
characteristie for tha lot

b} Primary increments may be divided by lxed rate
divigkon and the gross sample or subsampie may
be prepared by combining divided increments,
provided that the mass of the divided Incremend
is proporiional to that of the primary incrément,
%o that tha weighted mean of the guality charac-
teristic for the lot is refained.

9.6 Divizsion of Increments and subsamples

ARer lime-bagis sampling, division of increments
and subsamples shall be carried oul by fixed-rale
division. The number of culs and their minimum
masses shall be as specified In 9.8,

IS0 8685:1992(E)

9.7 Divislon of gross samples

Mormally the gross sample iz subjecied lo sample
preparation in accordance with the procedure given
in IS0 6140, Howewer. where division of the gross
sample is carried ol in an on-dine silualion, the
rnumber of cuts and thelr minimum masges shall be
as specifed n 9.8

9.8 Mumber of cuts lor divisian

The mintmum number of cuts and thelr minlmuam
masses shall be as follows.

al Where all incremenis or subsamples have been
combined and mixed 1o form a gross sample
from a lot or sampling unit; a minimum of 20 culs
of minimum mass my /20, where mg ks the mini-
mum gross sample mass calculaled In 8.1,

b} Where several increments have been combined
and mixed to form a subsample for analysis; a
minimum of 10 cuts &f minlmum mass m 10

£} Where Individual primary increments are to be
divided: a minimum of 6 cuts of minlmum mass
m/Bn, where a is the number of primary in-
cremants.

d) Whare individual secondary and subsequent in-
crements are lo be divided, a minimum of 1 cul
per secondary or subsequent increment of mini-
UM Mass me/ap. where x |5 the number of pri-
mary incremenis and p s the final number of
subsequen! increments per primary Incremenl.

for Mwed-rale division, 1ha inferval betwoen taking
cuts shall be conslant regardless of ike mass of the
gross sample, subsample, or increment o be div-
Ided, in accordance with the principhes of 8.2. The
first cut shalt be faken a1 random within the first time
interval.

HOTE 7 Dévision of divided gross samples, subsamples
or Incremenls balow Thelr mimirmus madses mt any Stage
requires particle size reduction before division The mini-
maim gross sample mass. e, should then be recaleulated
as epecifed im 83

10 Stratified random sampling at fixed
mass or lima Intervals

10.1 Siratilied randem sampling at fixed mass
intervals — General procedure

The procedure shall be as specified in clause § ex-
cepl that, when the mass interval has been sel, the
sample divider or culler is programmed lo take ane
primary increment al any point a1 random within this
mass interval. This is achieved by use of 3 random
number genaralor, capable of giving a random mass
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number anpawhers within the mass inlerval {detar-
minad In 8.2). which acltivates tha sampling davice
al lhe mass comesponding o the mass number
generaied,

10.2 Stratified random sampling at fixed time
intervals — General procedure

The procedure shall ba as specified In clause B ex-
cepl thal, when the lime interval has been sel, the
sampla divider or culler is programmed 10 lake one
primary increment at any point at randam within this
fime inlerval. This is achieved by use of a random
nurmiar generalor, capable of giving a random lime
numbker ampwhers within the time inlardal (deter-
mined in 8.2), which aclivales the sampling device
at tha time corresponding 1o the lime number gen-
arated.

11 Mechanical sampling from meving

glreams

11.1 General

There mre a number of diferant mechanical sam-
pling devices and hence it is nol possible to specify
any particular type which should be used lor specific
sampling applicallons, Annex B shows examples of
sampling devices In common use and should be
takan as a guide in the cholce of suitable eguipment.

Thia International Siandard deals only with eech-
anical samplers which take a complete cross-
section of the ore siream in one pass of lhe
sampling device. Mechanical sampling devices tak-
ing anly a part of tha siream in one oparatlon are
net recommended,

11.2 Design of the sampling syslem

11.2.1 Location of sampling equipmant

The location of the sampling equipment shail be
chosen according 1o the following criteria:

a} the sampling equipmeni shall be localed al a
poinl which affords access ko the complete ore
atream;

b} sampling shall be psrformed as close as poss-
Ible to that padnl in the materials handling system
whare If [s desired to delermine the compasillon
of the ore (&g Immedialely prior to ship load-

c) sampling shall be performed &t a polnt In the
handling system whera there is no apparent vis-
ual segregation of ihe malerdal stream and
where there |s no apparen! risk of armors due fo

a systemalic warialion in materisd lfesd rate or
eompasiion:

di to permil pericrmance of the checks specified in
11.2 3. proviskan should be mada for slopped-bakt
sampling adjacen! Io the automatic sampler

&) sample collection paints shall be localed o pro-
vide easy access for operator convenience, and
preferably as close as poasible 1o Ihe lasl div-
Ision siage.

11.2.2 Provislon lor duplicale sampling

M I& recommended thal Ihe system provided be ca-
palle of processing the primary incremenls o con-
stiute pairs of subsamples A and B, by combining
the increamants alternalely. Procedures lor carrying
oul duplicate sampling are described in the appro-
priale international Standard

11.2.3 Sysiem for checking the precision and blas

“When a mechanical installaflon s commissioned or
when principal paris aré modiliad, check axper-
iments for precision and blas shal ba earrled aul lor
the inslaliation as a whole

The melhods of chacking precision and bias, de-
scribed in 150 10277 and 150 10226, respectively,

ehall ke carried oul preferably by comparison with
stopped-beft sampling as described in clavse 13,

11.24 Minlmizing blas In the sample

The installation shall be designed in such 8 manner
as to minimize

al spillage of Ihe sample:

b impedance of the Now of the sample malerial
through the sguipment:

c) retaation of residua! matarial:
d) confamination of the sample;

g} degradafion of the conslituent parficles if 8 sam-
ple is taken for size delermination;

fl any variation of molsture conlenl.

Saecondary and subsequen! sample dividers which
are on-ling shall have culting freguencles which are
not In phase with the primary sampler

11.25 Arrangement of samphing system

The installation should be erranged in such & way
that the principal unils can be operaled individually
for tasting and mainlenance
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11.3 Sample cutters

1137 Dasigh criteria

In order lo minimize bias in the taking of increments,
the sample cutter should, in addilion Io Ineorporal-
ing the requiremenls specified in 1124 fulfil the
following criteria

a) The sample cutler shali be of the sall-cleaning
type

Bl There shall be no intreduction of malerials oiher
than the sample info the sample cutler This Bp-
plies particularly to material from bell serapers
and dusl accumulaling In the culter in the park
posilion,

€l The cutter shall cul a completa cross-seclion of
the ore siream, bolh the leading and tralting
edges clearing the stream in one palh,

d] The culler shall cut the ore siroam either in 3
plane, or along an arc, normal 1o the mean tra.
jeciary palh of the stream.

e} The cutler shall travel through the ore stream at
a speed constant within £+ 5 %,

I The geometry of the culling aperlure of the
sampler shall be such thal the culling time of
each polnl In the stream is constanl wilhin
+ 5 %,

gl The minimum dimensions of the culling aperivre
of (he sampler shall be af leasi 3 times the nom-
inal lop size of the ore being sampled.

h} The minlmum aperiure of any cufler shall be
30 mm.

il The cultter shall be of suMiclent capacity lo ac-
commodate the incremenl mass obialned at
maximum Pow rate of ore.

11.3.2 Cutier velociilos

In the designing of a mechanical sampling device,
ane of the most Important design parametars is the
culler valacity. Too high a cutter velocity will laad to
a biasing of the sample due 1o deflection of the
larger parlicles and may also lesd to shock load
problems and difficulties in maintaining conslani
wefocity while cutling the materlal stream_ It could
alsn cause excessive turbulence which should be

ISO 8685:1992(E)

avoided to minimize the rigk of rebounding particles
and dust causing a biasing of the sampla

Experimantal work undertaken by Gy shows that for
sampling hetercgencous malerial streams of low
bell loading (stream density] where the particle size
disiribufion is very narmow, significant bias may e
introduced when the cutler velocily exceeds 0.6 m/e
o lhe culler aperiure is less than 3 Himes the nom-
inal lop size of lhe ore,

On the basis of this evidence, the culler velocity
should not excesd 0.6 mis for cutlers thal cul narmal
10 the ore stream. with culter aperture, &,. egual io
4 limes the nominal top size of the ore {see
figure 4). The same maximum cutter velocily applies
to culters which do nol cul normal o the ore siream
isee gure 5], provided thal the “elfective cuiter ap-
erlure”. iy is 8 minimum of 3 times ihe nominal top
slze. Cultars which cut narmal 1o the stream may tul
in sither direcllon or in both directions Cutters
which cut other lkan normal 1o the siream may cul
in one direction anky,

For cutiers where the aperture b, is In excess of
4 imes the nominal lop size D Ihe maximum vel-
ocity aliowed, r.. may be increased In accordance
with the fallowing formula:

w.=03 (t+l;£|)

whers

Is the maximum velocily, in melras per
second:

e

b i% the aclual widih of culler aperture:
by

is equivalent lo thres limes the neminal
lop size (& = 21,

However, the maximum velocity shall nol excesd
1.5 mis,

NOTER Welocitias higher than D mis al & cutler aper-

lure of 310 may be used anly if experimental evidonce
proves that no significant bias is introduced

11.4 Mass of Increments

In 8l cases the minimum mass of each increment
oblained in ore pass of the sample cuter shal
comply with 7 1.

11.5 MNumber of Increments

The number of incremenis shall be in accordanca
wilh 5.2, 8. 10 and 9 8.

2} See GY P.. Sampiing of particulste materials — Theory snd practice, Blstvir Publishing Co., 1982
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Cutting adges
Cuitis

Flgure 4 — Cullers with culting edges designed to cul normal io the ore stream

E’ﬂ chi yBa21er wpBeay oF Ore SEpm;

!J'EI tha wlcrar welpity of ouiter;

o, b nhe wecoe eoiul ) wtlociny

i i thi arght between e Srroam and outies padh;

@ i P gIE Bivenen th wicioe reaultiot welocily And oulier path,

Curiting adges

Cutinr

b Cutters with cutiing edges rormal
ta the cutisr path

Flgure 5 — Cutters with cutting edges designed to cul other than normal to the ore stream

INTERNAL USE ONLY

Coal & Mineral Services - PT Surveyor Indonesia (Persero) Page 16



I50 8685 : 1992 (E)
ALUMINIUM ORES — SAMPLING PROCEDURES

.‘J-
[ s
L T
SURNVEYOR INDONESIA

11.6 Rautine checking

Maintenance and inspection of the inslalialion shall
be carried out al regular intervals. and verificalion
shall be carried out when any modificalions are
made or a change suspected.

12 Manual sampling from moving streams _

121 General

Mechanical sampling from moving sireams s the
recommended method because it provides more
refiable dafa than manua! sampling. However,
where no mechanical sampling device is availabla,
manual sampling may be perormed. provided that
access s available to the complete arn stream and
that thera is no risk 1o the safety of the operalor. in
relation to the safely of operators, lhe applicable
safety codes of the Regulalory Authorities shall be
respected.

ROTEY  Manual sampling fram moving streams should
nol ba used for the sampling of ore of Reminal top size

groater than 31.% mm. In this case. slopped-belt sampling
shousld be reed.

12.2 Choosing the sampling location
Tha sampling site shall

a) afford complete operator salety:

b] aflord access to the complete ore siream:

€] show minimum segregation of the ore siream,
e.g. in sire distribution or moisture content:

d) be as close as possible to the load ar discharge
point where the guality is to be delermined.

In most conveying systems the only gampling lo-
calion which satisfies the above requiremanis Is al
a transfer point, Sampling from the top surface of a
maoving conveyor bell shall be avoided al all times.

123 Sampling implements

Sampling shall be performed using ladies of the type
spacifled in annex C.

The capacily of the Implemenl chesen shall be in
accordance with the requiremenis of clause 7 and
lable C.1.

124 Minimum of Increments

The minimum mass of esach increment shall comply
wilh the requiramanis of 7.1

IS0 BEBS:1992(E)
1 & 3 B
5 2 7 b

Figure 8 — Plan view of ore straam with
recommaended positions-sequence lor taking
Increments manually

12.5 Number of primary Increments

The number of primary increments taken shall com-
ply with the requirements of 5.2.

128 Sampling procedures

12.6.1 Single operation of the ladls

It is preferable to take the increment in a Hnghe
pass. moving Ihe ladle across the full width of the
siraam a1 # uniform rate and taking care thal the ore
doas nol overllow belore the ladle leaves the ors
slream. Allernale incremenis should be laken by
crossing the stream in opposile direclions,

12.8.2 Multiple operations of the ladie

In some cases it will nol be possible lo oblain a
complete cross-section of the ore stream in one
pasgs of the ladlg.

In such cases the ladie shall be placed in the siream
in a manner so as lo systematically draw samples
from across the whole cre siream in @ number of
discrele operalions. An example is given in figura b,

Assurning that the ladle is only capable of laking a
representalive amount from one eighth of the ore
stream [see any of the areas (1 to 8) Indicated in
figure 6] in one operation. the fadle shall be sys.
temalically moved to each remaining area in each
subsequent operalion so lhal allar elght operatians
the complele cross-section of the ore stream has
been sampled lo give one incremant.

The actual number of operations thal may be re-
quired in order to oblain an lnerement from & com-
plete crogs-geclion of the falling stream will depend
on the slream geomeiry and dessily and the di-
mensions of the ladie,

The ladie should be Inserted upside-down Inlo the
slréam. Inverted and allowed to i, then withdrawsn
from the straam,

Molwithstanding any of ihe above, the following two
further caulions should be observed in drawing a
manual sample:

#) when a subsample is to H conslituted from a
number of Increments, each gubsamphe or gross
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sampla shall contain increments which represent
4 complete cross-section of the atream {i.e. each
gross sample shall be complete in Hsell and
should nod represent only a par of the slream):

b) the ladie shall not be overfilled as this may lead
1o 3 bias in the sample {i.e. larger parlicles will
lend 1o rofl off a heapad ladie}.

13 Stopped-balt sampling

Stopped-bell sampling I3 the preferred method for
collecting a reference sample agalnst which other
sampling procedures may be compared. The pro-
cedure for sampling from a slopped belt shall be as
follows.

A} Datermine the paramatars for sampling.

B Stop 1he belt & the predetarmined lime OF mass
inlervals

€} Al each stoppage, place a suilably profiled sam-
pling frame (see annex D), with minimum
intermal dimensions of three mes the nominal
top size of the ore, across the widlh of the
stationary belt and inserl it through the ore so
that it is in intimate contact with the belt BCrORs
its Tull wighih.

d) Bhould any large pieces of ora obstruct Insertion
of the frame, push those at the lef-hand edge of
the frame into the Increment and those al the
right-hand edge of the frama out of the in-
cremant.

] Remaove the ore within the sampling frame. en-
suring that all ore parlicles In ihis area are in-
clutted in the increment by gweeping the baft and
deposil each Increment in a sultable contalner
if the increment is to be used for moisture de-
termination, the conlainer should be sealed to
preven! moisiure loss (or galn) dus fo climalic
conditions

N Combine ihe increments as follows.

1) Time-basis sampling. The increments as
taken may be combined into subsamples or
# gross sample Imespeclive of the variation
in the masses of the Increments I the
massas of ihe Increments are too large, the
increments shall be divided by fixed rate div-
ision prior 1o combination.

2) Mass basis sampling. If the coefficien! of var-
ialion of the Increment masses Is greater than
20 %, the Increments as taken shall nol be
combined inlo subsamples or a groas sam-
ple. Either each incremant ghall be subjected
teparalely 1o division amd determinalion of

i1

quality characterislics, or increments shall ba
divided by conslant mass division prier to
combinalion at the appropriate stage of div-
ision inle subsamples or a gross sample

gl Store Ihe subsamples or gross samples in
labelled containers as specified in clauge 15

14 Sampling from statlonary situations

141 General

This clavse specifies procedures for sampling alu-
minfum ore frem slockpiles, wagons and ships’
holds, In this case, the ol or sampling unil shall be
divided Inlo n sirata {n is {he number of increments
calculated in 5.2) spaced evenly by position or mass,

Sampling shall be systematic, but only when i1 can
be shown thal no syslemalic error could be Inlroe
duced by any periodic variation in qualily or gquantity
which may coincide with, or approsimate ig, any
mulliple of the praposed sampling interval

Il there is a risk thal syslematic errors could be [y
troduced by periodie varialions in quality er guaniily,
il is suggested that siratified random sampling ba
usad,

In some cases, if all increments are o ba combined,
the total mass of the combined increments may be
80 large thal divislon of the incremenis may be
necessary prior o combination Io fem subsamples
G @ gross sample. In 5uch cases, the procedura for
Increment division specified in IS0 5140 shall be
followed respecting the requirements of clause § of
this Infernalional Standard

14.2  Unllormity of primary Increment mass

Al primary increments taken for comblning into
gross samples or subsamoplas shall be of almost
unlform mass. ie. they shall nol vary by more than
20 %.

14.3 Blas testing

Proceduyres for checking bias in sampling are fiven
in 150 10226,

14.4 Sampling Implements for stockpliles,
wagons and ships’ holds

1441 Ehovels

Sampling ore with shovels usually produces a bl-
ased sample bacause il does nol fulfil the lunds-
mental principle of sampling that the whole of the jol
shall be equally accessible. The ore in the lop layer
of a slockpile or wagoen Is afmos! always different
from the real due o exposure, segregalion and

INTERNAL USE ONLY

Coal & Mineral Services - PT Surveyor Indonesia (Persera)

Page 18



150 8685 : 1992 (E)

ALUMINIUM ORES —- SAMPLING PROCEDURES

g

SURVEYOR INDOMNESIA

olheér chusas. Theralore sampling wilh shovels is naot
recommended. The following procedures maraly
minimize errors.

Where sampling by shovefling is unavoidable, In.
crements ghall be taken from positions spaced as
evenly as possible aver the surlace of the ore o be
sampled, ensuring thal each incremenl conlains all
sizes of ore represanted in thal porion of the ore.
The recommended shovel dimensions are given in
lable D 1.

The procadure for sampling using & shovel shall be
as folows,

a} Dig a hobe o a depth of at least 300 mm in the
ore bed, ensuring thal the ore dug out of the hole
Is thrown clear of the hole. The angle of the sides
of the hole should be selecied to prévent the are
ralling down Ihe sides of the hole and causing
further bias in the sampla

b} Take an Increment of the appropriale mass from
lhe botlom ol the hole in ellther single or mulliple
operalions of the shovel, a3 appropriale

£} Place the increments into labelled containers as
specified in clavse 15

Ensure that the shovel Is never overfilled. Afer
each hale has been dug. the shovel ahauld be in-
sarted nearly horizontally Inta (he fop layer of ora
50 thal it is never burted completely, The nalurad fn-
elinct to thrust & shovel al a steep angle inlo the ore
and laver or lifl it oul should be avoided as Lhis will
Inevilably lead o cver-Glling.

HOTES

10 B is best o use, whenever possible, e shovel size
which allows the increment 1o be laken in a single pass.

11 When the increments are so large thal it is nol poss-
Ible to usa the largesi showel in a slingle pass, the in
cremant may be laken in saveral passas.

1442 Augers

These Implements are used when the primary in-
cremanis are 10 be collected from the body of a
slockpile bul, as with shovels, thoy tand to produce
@ biased sample as they do nol guareniee an equal
probabliity of salection of all particles. The samples
oblained will al besl be represeniative of the deplh
of ore 1o which the implamenl penelrales. The use
of an suger can cause pariicle hreakage and ihera-
fore affect sire distribulion and bulk densily of tha
ore sampla. Therefore sampling with avgers is nol
recommeandad,

The dismelsr of the suger shall be al leasl hree
times the nominal lop size of the ore or 30 mm,
whichever is the greater.

IS0 B685:1992(E)

When sampling ore with a nominal lop size of less
tham 25 mm, the |ncremen] may ba taken with an
avger bul care must be laken 1o ensure that the Tl
cofumn of ore is laken oul and thal no particles are
st when Ihe probe is belng extracted

When sampling ore with a nominal lop slze greater
Ihan 25 m, auger sampling may be lound %o ba im-
possible unless mechanical apparatus is used,
Where mechanlcal apparalus is used, the amount
of material faken will vsvally exceed that required.
It will then be necessary to take the increment by The
procedure Indicated in 14.4.1

The procedure for sampling using an auger shall be
as Tallows

a) Take Increments from posilions spaced as
avenly os possible over the surlace of the ore io
be sampled. snsuring that each Increment con-
tains afl sizes of ore repriesentid in that portion
of the ore

b} Ensure thal wel ore Is nol allowed to adhers o
the oulside of (ke implemenl when il is with-
drawn, and thal wel ore is nol lefl adhering 1o the
inside of the implement when exiracting the in-
crement An suger must nol be heated Lo slep
wiel are fram adhering to it

¢] Place the increments inlo labelied containers as
incicated in clause 15

1443 Ladies

Ladles may only be used for sampling of ore In fali-
ing sireams. The procedure for the use of ladies Is
givan in 128

14.5 Samples from stockpiles

1481 General

Sampling aluminium ore from a slockpile generaily
presenls difficullies in oblaining a represenialive
sample and therefore is nol a recommended pro-
cedure, A sample laken Trom The lop or sides only
of a slockplie cannol be regarded a8 being repre-
senlalive of the whole slockpile, particuiarly when
the slockplie 15 composed of ore fram more Than ona
SOuTCE.

The only really effeciive and recommendad method
for sampling ora in a skockplle is by samphing during
the building uvp or the breaking dewn of the stock-
pile, However, a representative sample can be taken
from & siochplle, provided that the sampling device
used |s capable of peneirating the full depth of the
stockplle at each point jo be sampled, and extracting
the whole column of ore I is realized thal This is
rargty feasibie. 1 must be remembered that, in all
cases, & sample can represenl only thal part and
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Annex A
{informativa)
Derivation of equation for minimum gross sample mass
Lel 5 be the standard devialion of the required Than
quality characterislic belween Individual ora par- 5
ticlas. The variance V; of qualily characteristic in a % N'in: {E) R |
sample consisling of N particies iz therelare given "o s B
by the Eflowing equation: i s
; o
F
F!"T .. (AT) m:ﬂj—pﬂltm" v oo [AB)

This Is the varlance associated with selecting a
sample of N parlicles

Expressing ihis in lerms of the percentage relative
error gives the fundamental arror variance, nfE, due
to the helerogenelly of conslitulion, ie
2
2 L] ]
gy m w10 e (A ?
FE ﬂr'fa }
where ¢ is the value of the qu ality characlerislic, ie

concaniration,

Let the 1otal relative error, expressed as a percent-
age, allowable for the whole sampling operation be
og. Thus in accordance with the assumplion made
im A4,

¥
2 g

ol & 5 RS

Combining equalicn [fermula(A.2)] and condilion
[formula (A 3)], gives

] 2
-ﬁ;:m‘c% (A
Thus ’
¥
L (A5
tll"

The number of particles in the gross sample musl
therefore exceed the minimum given In condilion
[Formula (& 5)].

in order io calculale the mimimum sample mass
mg. in kilograms, assume the particles are spherical
of diameter [, in millimetres, and density 5 In
tonnes per cublc mefre,

Combining condition [formula(A5)] and equation
[formula (A.E)] gives

{im.:il;l:lI
"y :p-%‘———: g: } pl¥* 3 107"

mf Gy 1 '
mg > 22 ) p0?x 107 . (AT)

Mg is the minimum mass. in kilograms, of
ihe gross sampla;

€ = 2few 100, i.e. the coefficlent of variation
of the required qualily characteristic be-
tween individual particles;

r Is the parficle density. in lonnes per cu-
bic medre;

(3] fs the nominal fop size. in millimetres.
Thus

£l

1
ma(%)pﬂ'um -

Approximation [formula (A 8)] assumes that all par-
ticles in ihe sample are of nominal lop size. Be-
causa lhis is rarely the cage, conservative values for
sample mase ore oblained. This can be overcoms
by Introducing the size range facior g suggested by
Gy [see bibliographic note 2) to 11.3.2 and lable 2]
Approximation [formula (A.81] then becomes

.o [AH)

L]

¢ A
%1(1;-);-1!1:110" oo (AH)
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Annex B
(informative)

Mechanical sampling devices

B.1 Scope B.2 Types of mechanlcal sampling
_ devices
This annex describes typical devices suitable for the
mechanical sampling of aluminium ore from moving Various types of power-operated mechanical samp-
N lers are available commercially and fgurs B.1 Illus-
trales the different general principles in wse,

bt Curting mpartrs of prifny sl
——= Mlaln qre Pamar

==} ncrasrend

b= Trrmiirg pam of privery mpkis
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== Trivelirg pew of privusy wenpier
Figure B.1 = Dingrammatic Hustrafion of axamples of cutter-iype samplars
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Annex C

{informative)

Manual sampling implemeni

CA Scopa
Thie annex describes Tadies sullable for the manual
colleclion of samples of ore from moving streams. Fil
A recommandad design for & ladh Is shown In e B T el i At Biecin
figure C.1 with the recommended dimensions given Hl-dmmmnd'--l
In table C.1. For safely reasons, ladles are not suil- Heminal 1ap Approximate s
able For sampling moving ore with @ nominal top slee of ore mass of ora' P
size larger than abowt 31,5 mm in size.
mim kg ') L
1.2 0.14 ) 5 |
16.0 041 55 75
234 i.08 B &5
1.5 108 10 140
1) Assuming the bulk deasity iz 1.8 pim?

HOTE 12 1 is possible to use tapored ladies, provided
that the minimum dimensions of the base are [x k 2
given in table S0 and the sides lapar snitormiy outwards
iur:rddi the fop so thal a square cross-section |5 maln-
milmed
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Annex D
{informative)

Manual sampling implements from stationary situations

DA Scope & JHL )

This annex describes apparalus for manual sam-
pling of ores from stationary situations.

D2 Sampling frame

A sampling frame sullable kr vss on slepped con-
veyors (see clause 13} is shown in figure O 1

Figura D.1 — Sampling frame

D.3 Auger

An avger suitable for use In sampling of stockpiles,
wagons or ships is represented in figure D.2.

-

U

Figure D.2 — Manual-typs suget
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D.4 Shovels

E)

A recommended design of a shovel is shown in fig-

ura 0.3 with The recommended dimensions given in Tsbla 0.1 — Recommanded sizes of shovels
table [ 1% mnw
Mominal top :";':"'" ——
sew ol are Incrament o
iTat I‘u [} i A
i1.2 0.14 - 35 a0
18,0 0,49 11D 50 A
724 .18 170 ™ 50
2.6 3.00 20 o5 Bl
45,0 810 j00 | 138 | 120
Figure 0.3 — Shovel
#
%
Coal & Mineral Services - PT Surveyor Indonesia (Persero) Page 26



