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PREFACE

The purpose of this investigation is to determine the adaptability
of the millipore membrane filter for determining suspended solids in
water and sewage. The research also involves refinements in the tech=-
niques of using the membrane filter to achieve a new standard of pre-
cision and a higher degree of accuracy in the quantitative measurement
of suspended solids.

Grateful indebtedness is acknowledged to Professor Q. B. Graves
whose continued guidance and suggestions made possible the achievement
of better results and the completion of the research, I also acknowl-
edge with thanks the work done by Mr, D. F, Kincannon who proved that
the membrane filters contained very fine material and needed to be
washed with distilled water before being weighed.

K. S. Kronfli
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CHAPTER I
INTRODUCTION

At the present time, the suspended solids in water and sewage are
measured quantitatively by either the aluminum dish or Gooch crueible
methods.:. The amount of solids retained by both methods is dependent
entirely on the filter medium. MNost filters used today are composed
of fibers in a mat, the interstices of which are chance arrangements,
even if uniformity of fiber section could be assumed. The thickness
of asbestos mat in the Gooch crueible has direet bearing on the amount
of suspended matter removed. Although a mat thickness of 3mm is desired,
yet, this is established only arbitrarily.

The errors, technical difficultiga, and time requirements associ-
ated with the OGooch crucible method have been recognized ever since
the method was proposed. In view of this, other ngthods for deter-
mining suspended solids in water and sewage have been introduced,
namely, the centrifuge, specific gravity, alumimum dish, and filter
paper methods.



CHAPTER II

THE MILLIPORE MRMBRANE FILTER

The millipore filter is a unique filtering medium having a uniform
cell structure and consisting of a thin cellulose porous membrane.

As the name implies, it contains millions of capillary pores of uniform
dimension per square centimeter of filter surface and achieves filtration
of microscopic and submicroscopic particles. The pores are essentially
direct channels through the filter and are evenly distributed over its
surface. The millipore filter approaches optimum efficiency as a filter
in terms of retention and resistance to flow, the volume of the filter
being only 20 per cent structure or substance while the pores occupy

80 per cent of the total filter volume.

The millipore membrane filter was used for the bacteriologic
examination of water in Germany during World War II. Since that time,
the technique has been investigated by various workers who suggested
its application as a basic new tool for analytical worke It has been
shown that the membrane filter can effect the removal of all organisams,
thus producing a sterile filtrate. This is attributed to the faet that
the membrane filters, as fabricated today, are avzilable in ten porosity
grades ranging from 10 millimicrons to 5 microns. This means that all
common particulate contaminants in water, including bacteria, ecan be
quantitatively retained on the membrane. The membrane has the further
significant advantage of retaining all particles and contaminants on
the filter surface, thus faeilitating the examination of the degree and

2



The apperabus used consisbe oft
1. #illizore mevbrane Tilbers type Aorosol fssay (244) having
a vore size of 0,80 auicron and a rave of flow of 220 cof c:“}%,am at
70 en Hp differentisl pressure and 25°¢.
2+ A Pyrex {ilisr holder consisting oft
se Orodusted 300 ml. capacity funneld

glass filter disc suppord

! glass base and rubher stoppor

de  One Liter £11bter flask

e Soring sction holding clamp
The holdine clavm sceurss L7 mm dlancter zillipore {ilter dise

hebween percision pround sealing surfaces of fusnel and base exposing
a 95 sg. gme filbor avea.

3» Vacum - pressure psp

Le Zalonce copshle of weighing to 0.0001 prem.

Be Owen

6s Stainless stesl forceps spoolally desizned to handle the

membrane £ilter

Ef"rr:awﬁwé

The merbrane {ilter is first washed with 200 ml. of distilled wator
and dried in ¥he oven for onc hour at 103°C. The filter is then oub in
o desiccator for about flve minubes to conl, then it is welshed. After
weiching, the sample is run throngh the filter, them, the £ilier is dried

*

agnin for one howr at 103%, conled im the desiceator and weished, The



difference between the weights is the weight of the suspended solids
retained on the filter.

The reason for washing the filter with distilled water is that it
contains some mimute particles which are readily washed away with the
filtrates It was found that 200 ml. of distilled water was ample to
remove all such particles.

Suspended solids content of the sample in

mge of solids retained on filter x 1,000

nge per liter = mle sample

Precautions
The following precautions were taken in running the tests:

1. Extreme care was exercised in removing the filter with the
forceps from the disc support. The edges of the filter are liable to
chop off while handling with the forceps which results in discrepancies
in the weight.

2. It was made as certain as possible that the filter was
placed concentrically with the funnel above it and the disec support
beneath it in order that the sample would be filtered only through the
area previously washed with distilled water.

3. The vacuum in the flask under the filter was released as

soon as the whole amount of sample was filtered through. This was nec-
essary to prevent air from being filtered through and consequently to
keep dust particles, if any, from being retained on the filter.

L. After esch filtering operation and before removing the
filter, the funnel was washed with distilled water to insure that no
solids were left over on the walls of the funnel.



Se It was found imperative, especially when dealing with low
turbidities, that the balance was checked and its pans cleaned daily
before any weighing operation. MNoreover, extreme care was taken in
weighing to guard against any personal errorse



CHAPTER IIX

The procedure and precauticns taben for the stendard pethed are

By

givon hereinafier for casy reforence snd for the sslhe aﬁ‘eﬁﬁlcﬁmg
this irweglbization.

An ashostos cream is nrepeved by adding 15 grans of acid washoed,
medium Piber, asbestos to 1,000 ol distillsd watore An ssbestos fiber
mat is prepered in a 30w} Goach crucible by adding sufficient howos
geneous suspension of the ashestos oresm, approxizately 9.3 grem dry
weicht asbestos, to produce a mab 3 oo thick with gentle suebione The
mat i3 then washod with 100 =l distilled vator, dried at 103°C. for one
hour, cooled in a desiceabtor and welizhed.

The sanple ig then run through the weighed Cooch erueible using
suetion, weshed with distilled waber, dried at 103%C. for one lwur,
cooled In & desicentor and woirhed. The difference between the bwo
weichts is the welight of the solids retaingd on the mab.
me/1 of suspended solids in sample

= 0 of solids petained x 1,000
=1 sample

The precautisns tekon ares

1. Bince the ashostos {iber contains too mueh fine asheslos powder,
this fine materiel 1s washed during filtration wiless it is resoved while
prevaring the asbestos crsan by repoated decantations.

2« 7o insure a uniform mot thickness ab all times, & asasured aspund
of asbestos cream; nanely 30 »d, was used for cach Jooch crueible. IDespite

6
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this preeaubion, the welmhils of the mab always varied in the Goodh eruveibles.
It is o be noted that the avownt of suspended matber removed during fil-

0

tration depends on the thickness of the ashostos mat vhich is only arbitrare

i
O

ily eostablished. However, a mat thiclmess of 3 mn ig alned ab in 21l cases.
3¢ It was observed during welghing the erucible thsbt its welght is
not steady and incrensss ab a very slow robe whieh nokes the weliching
overation rether diificult as well 28 inacowrate. The thousht wos congids
ored that the ssbestos nab sbsorbed molisture fron the almwsphere and fop
this reason wvablch plasses conbaining ealeiun chiloride wore placed in the
balance eompartnent. The resulbs obbained after taliing this proecaution

were materislly improved.



PERFORMATICE OF TUE HRERAR FILTTR UITUR VARIOUS COWDRITIONS

Firsty the thought was considered thot any of the Lollowins fachtors

]

or a combingtion therpsf may alfect the perforamance of tho membrane fil-

ter, namely, the heabing tise, the amwunt of distilled wnsh wator, and
the amount of sample run Hhrough the fillors

Dperizents 1, 2, and 3 weve yun to detersine the offoct of wary-
ing the ampund of distilled wash waler and the heating Time on Uw
mewbrane filters The asount of sample used was 50 pd. Thess Lesis
proved that there was no aporeciable difference in the rogults oblained

=

{for the various conditisns. The Sooch erucible methed was run as &

*

cheds and yviclded approximetely the seme suspended solids comtont in

>
]

experirent 1. In experinments 2 and 3, a loss in the weisht of the

Usoch crucible was roclized alter running the ssople fhrough. This
is due to the presence of vary [ine materdel in the ashostos fiber

which is washed awsy with the filirato.

The next oxperimends, b and 5, were nade $o Lind oub the effect of
varying the amount of distilled wash water and keeping tie heating tiwe
constant for one hour ot 102%¢. Again, the sample size used wos 90 vl
The nesbrane Filter wos washed with 300 and 500 =l of Jdigtillcd water
and the resdlis oblained fron both experizents showed no offect on the

wy these toshs, the conclusinn was made thab neithor the hooting

time por the swowdd of wash waber would affect the performance of the



2illinore membrane filter. For the following tesis, the amownt of dige
£i13ed wash wabor used was 200 ol and the hesting tisme was kepl cone -
stant for ane hour =t 1039,

ol

It is important Lo point oub thot experinents 1 throush 5 were made

I

with o diluted gsample of raw wabley fron Undversiby wobter treaboent plant.
The sveraze solids content of the semple was in the vicinity of LS mg/l.
In exporinents 5 throush 1k, an undiluted szunle of the sanmg water was
used. The average suspended solids congentration was 60 nofl.

The third step was o investizete the aifect of varying the suount
of szmple used. Bxperiments 6, 7, 5, and 9 were uade using sawle sizes
varving from 50 to 175 =l. The menbrane filter retained aporoxinately
the same apount ':r& suspanded solids, expressed as silligroes per libers
On the other hdand the Tooch crueible mebthod vielded werving and rathsp
Anconsistent Ife‘%‘ggl‘bs’ in fack, the susponded salids recoversd in oxporis

a

mant & ware as low as Sxporizents 10 and 11 ware run o check

s.z;«t@erizz;fants T and B apd ﬂ : oubeome was the sane: the stondsyd pethnd
again yvislded low ?G'%t.ltrgt
The semple size was further increased graduslly in experisents 12,
13, and 4. The ?esul%,.s abtained were guite ad ,he;
The vesulbs of exporinests 1 through 1k sre summarized in Table L.
It is seon thab the oversll rates of suspended splids retained by the

mambrane £ilber

N
?é
}""3
t;'
&

- eonptarde This veflecks the relatively high
degree of precision atlained by the movbrane filters Both precision angd

asceurscy are investigated abt length later in ihis research.

The data in Tahle I are illustrated by Plzwe I« The noon suspended

salids retained by the memiweone fllter are plotted apgainst those rebained

il

by the Oosch eruesible. The LS-lggree line is the line of equal retention.

Sy



A1l the points plobted, with the exceplion of one, show greatoer rebention

with the menbrenc filter than with the Gooch crucible.
TARLE I

SUSPENDED SOLIDS DETSRIINATION BY MENFRANE FILTEN AND GOOCH
CRUCIBLE I'E

vons {LAYD CARL PTACKUELL VATIR DETREATED)

Sxote Ho. of Samples  Sample lean Solid Hean B0lid
Noe for both Size Concentration Concentration
“ethods {#1.) by Yeubrane Filter by Gooch Crucible

(/1) {nz/1)

sa 6.3 5.0
5 0 ) L&étg iR

S5 T Y

50 15,0 —
50 K3 b6

50 h2.3 9.0

AN 2 Y Ll % )

50 61.3 61.0

- O

fer]

B0 60,0 39,0

et
%55,

57«6 50
1 100 s.5 oS
150 56 »9 " ¢
12

13

175 61,0 58,0
200 £1.0 L BSLG

ot
[
o

300 608 57.3

3

# fooch crucibtle method rylelded negative reoulbs
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. CHAPTER ¥

EVALUATIOY OF THE PRECIS

HFFECTED B THE !

Accuracy

Hegarding the debsrmination of sclids in sowage and indusbrial
wastes, the tenth edition of "Standard tetheds for the Sxamination of
Water and Sowarze® states that the accuracy cannot be determined hocause
there is no universal standszrd for comparison. Thersfore, only the
pracigion for each anslytical method can be expressed.

In an aﬁtemgﬁ to evaluate the asccuracy, and hence to messure the
errvor, of the mexbrane filter method, suspensions of known suspended
solids content were made by mixing asccurately wsasured quantities of
magnesiun silicate with distilled water. Magnesium silicate was chosen
becanse it is highly insoluble in wabter anﬁ,Qecause.its powder~Llike
structure mekes possible the oxamination of the filtéring ability of
the merbrenes. The pecurscy in these tests is expressed as the ratie,
in per cent, of the mwunt of sugﬁeiﬁed solids retained on the filter
to the ftrus wvalue actually present.

A 20.0 mg/l nagnesium silicnbe suspension was first used to find
out the performance of the membrane Tilber on Llow turbidities. Sample
sizes ranging from 25 up to 300 ml were used in experisents 15 through
26, A swmary of the results is given in Tavle (e

£s stzted previcusly, the AL type membrane filter has a pore size
of 0.80 mieron. Trying to find out the effect of finer nore size,

12



TABLE II

COMPARISON OF THE ACCURACY OBTAINED BY THE MEMBRANE
FILTER AND GOOCH CRUCIBLE METHODS FOR LOW TURBIDITIES
(USING MAGNESIUM SILICATE IN DISTILLED WATER)

(2040 mg/1)
Expts Sample Solids retained by Solids retained by
No. Size Membrane Filter Gooch Crucible
) ) ) (ng/1) )
15 25 2.0 10 — vl
16 50 8.0 40 — —rt
174 25 6.0 30 —rt anadd
184 50 6.0 30 — —
19 75 8.6 L3 2.0 10
20 100 11.8 59 2.5 12.5
21 125 8.6 L3 6.6 33
22 150 1.5 T2.5 10.0 50
23 175 9.0 ks 6.9 34.5
2 200 10.0 50 749 39.5
25 250 9.1 L5.5 2.9 1.5
26 300 10.0 50 ko9 24.5

# Gooch crucible method ylelded negative results
¢ HA type membrane filter was used

experiments 17 and 18, with sample sizes of 25 and 50 ml respectively,
were repeated using an MA type filter of pore size 0.L5 micron. The
results obtained indicated that there was hardly any variation in

percentage retention, Apparently, for low turbidities, sample sizes



in excess of 50 ml should be used. With the exception of experiments
15«18, the membrane filter retained L3 per cent or more of the amount
of solids present while the Gooch crucible method effected, all the
way, less solids retention, except in experiment 22 where 50 per cent
retention was achieved. On the whole, the low recoverage of suspended
solids by both methods was thought to be due to the presence of soluble
impurities in the salt. This is of minor importance since relative
retentions by the two methods were desired.

As far as accuracy is concerned, Table II shows that for low tur-
bidities a higher degree of accuracy can be obtained by the membrane
filter than by the Goochl erucible, Furthermore, considering the major-
ity of the results, the accuracy of the membrane filter is by far more
consistent (in the way of range variation).

In the following m, increasingly turbid suspensions were used,
namely, 35, 52, and 200 Ag/l. The results for the various turbidities
are sumarized in Table ﬁI. Comparing the results of Table II for a
20 mg/1 sample with those in Table III for 35 mg/l concentration, it
is seen that the membrane filter is retaining more solids, percentage-
wise, than the Gooch crueible. At 52 mg/1 concentration, the percentage
retentionhyboﬂsWMH about the same and for a 200 mg/1 sample
the Gooch crucible showed a little bit more retention.

The data presented in Tables II and III are plotted in Figure II.
It can be seen that the points for the 20 & 35 mg/l concentrations are
scattered and bear no relation while for the 52 & 200 mg/l samples, the
points, with the exception of only one, follow the line of equal reten=
tion quite closely.

In conclusion, it can be said that for turbidities up to 50 mg/1,



COMPARISON OF THE ACCURACY OBTAINED BY THE WEMBRANE FILTER AND
G00CH CRUCIBLE METHODS FOR INCREASINGLY HICHER TURPIDITIES

(MAGNESIUM SILICATE IN DISTILLED WATER)

TABLE III

Expt. | Sample | Actual Solids | Solids Retained by | Solids Retained by
No. | Size | Concentration | Membrane Filter Gooch Crucible
(ml.) of le
(mg/1 (ng/1) #__ | (mg/1) (%)
27 25 35 15.0 L2.8 e —
28 50 30 21.0 60.0 10.5 30.0
29 75 35 19.3 55.1 11.9 3L.0
30 | 100 35 18.0 51.h 12,0 3h.2
31 50 52 29.0 5547 27.0 51.9
32 | 200 52 30.8 59.1 31.3 60.9
33 25 200 102.0 51.0 6940 3L.5
3L 50 200 100.0 50.0 106.0 53.0
35 (¢ 200 116.0 58.0 108.L She2
36 | 100 200 114.0 57.0 114.0 570
37 125 200 106.0 53.0 105.6 52.8
33 | 150 200 120.8 60.L 123.2 61.6
39 | 175 200 119.5 5848 130.2 65.1
4o | 200 200 120.1 60.1 137.6 68.8
i | 250 200 133.5 6643 129.3 6lhaT
L2 | 300 200 136.3 6842 151.5 75.8

# Cooch crucible method yielded negative results.

15
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the accuracy achieved by the membrane filter is definitely superior to
tllsat of the Gooch crucible. #or higher turbidities, the Gooch crucible
rétnimd a shade more solids and consequently yielded better results.
Nevertheless, its standard deviation from the mean is still higher. This
is fully discussed in the following section of this research.

Precision
The precision of an analytical method is best expressed by the
standard deviation which is defined as the square root of the sum of
the squares of all the deviations, divided by the total number of obser-
vations minus one. Algebraicallv, it com be written in the form
o = 2GR

where o- = standard deviation

) = Number of observations
* = observed values

x = average of n observations

The precision can fwurther be expressed as the coefficient of variation
Cys the ratio of the standard deviation to the average, expressed as a
percentage, Cy = 100 0°/%.

For the sake of comparision, the precision of both methods are
ealeulated by using the above formulas and the results are shown in
Table IV for concentrations of 20, 35, 52, and 200 mg/l. With the
exception of the 35 mg/l1 sample, the standard deviation for each of
the others was greater by the Gooch crucible method. However, the
data from these tables reveal the higher deprevc of precision that can
be achieved when using the membrane filter for suspended solids deter-
minations.



TABLE IV

PRECISION OF THE MEMBRANE FILTER & GOOCH CRUCIBLE METHODS
FOR SUSPENDED SOLIDS DETERMINATIONS USING VARIOUS
MAGNESIUM SILICATE CONCENTRATIONS

Concen-|  Method No. of | X o s C,
tration Samples | (mg/1) | 2 (x-%) | (ng/1) (%)
(mg/1)
20 |Membrane Filter 8 10.2 28.9 $2.1 20,6
Gooch Crueible 8 5e5 576 $2.8 51.0
35 |¥embrane filter 3 19.L Le53 #.5 77
Gooch Crueible 3 11.5 1.1 40.8 7.0
52 |Membrane filter 2 29.9 1.62 $1.27 L2
200 |Membrane filter | 10 116.8 | 1319.7 #1121 1
Gooch Crucible 10 117.5 | L621.0 $22.7 19.3

In order to investigate the precision of the membrane filter appli-
cation more comprehensively, experiments L3, LlL, and L5 were worked out
on 20, 100, and 150 mg/l magnesium silicate suspensions respectively.
Ten determinations were made for each concentration using a sample size
of 100 mls The results of the three experiments are shown in Table V.

X8



TABLE V

PRECISION OF THE MEMERANE FILTER METHOD

Fxpte | Actual Solid | No. of X 3 (&
No. Concentration | Samples | (mg/1) Z{ x-¥) (n;;l) ({)
(mg/1)
L3 20 10 6.3 29.1 $1.8 28.6
Lk 100 10 6740 127.1 #3.7 55
k5 150 10 7647 530.6 37.7 10,0

A final step was made to investigate the percentage retention, and
hence the performance of the membrane filter for various concentrations
by summarizing the data of Tables IV and V in Table VI and plotting it
in Figure III. The slopes of the lines shown in Figure III indicate the

TABLE VI

AVERAGE RETENTION BY THE MEMBRANE FILTER FOR VARIOUS CONCENTRATIONS

Actual Solid Average Retention
Concentration by Membrane Filter
(mg/1) (mg/1)
20 10.2
20 643
35 19.4
52 2949
100 67.0
150 7646

200 116.8
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percentage retention of suspended solids. Considering all the points,
the membrane filter has retained between 30 per cent and 70 per cent
of the solids. However, it is seen that most of the points follow the
60 per cent line quite closely. Therefore, it can be assumed that the
membrane filter achieves a uniform retention of 60 per cent of the sus-
pended solids of the various samples.

To that end, it is absolutely important to point out that the results
achieved by using the magnesium silicate suspensions are simply indicative
of the performance, sccuracy, and precision of the membrane filter and
Gooch crucible methods, when using samples of known concentrations.

They are by no means conclusive in the way of solids retention capabil-
ities of both methods., As stated previously, the magnesium silicate
compound might contain certain soluble impurities for which no effort
was made to evaluate. The criterion of this section of the research is
based wholly on the comparison of the two methods under similar amd
known conditions.



CHAPTER VI
SUSPENDED SOLIDS DETERMINATIONS IN SEWAGE AND WATER

The adaptability of the membrane filter for actual and representative
conditions was investigated by using samples of sewage and water in ex-
m 186"570

Sewage
Four samples from the influent and effluent of the primary and

final settling tanks were obtained from Stillwater sewage treatment
plant. Suspended solids determinations by the membrane filter and
Gooch crucible methods were carried out using the techniques and pre-
cautions previously mentioned to guard against any possible errors. The
results of experiments L6, L7, 43, and L9 are shown in Table VII. The
precision of both methods is expressed in this table by the standard
deviation and the coefficient of variation.

In experiment L6 and for the influent to the primary settling tank
the standard Jeviation obtained was comparatively highe. This is at-
tributed to the fact that the sample contained relatively large dis-
persed particles, supposedly grit which has escaped removal in the grit
chamber or large organic matter. Such particles were retained only on
some of the filters which resulted in bigger retention and consequently
bigger deviation from the meane.

Comparing the standard deviations of both methods, it is readily
seen that the precision achieved by the membrane filter is definitely

22
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TABLE VII

DETERMINATION OF SUSPENDED SOLIDS IN SEWAGE BY THE MEMBRANE
FILTER AND GOOCH CRUCIRLE METHODS

Expt.| Sample Yo« of | Sample| Membrane Filter Gooch Crucible
No. sm]." 51!0 3 x c\/
(a1e) |(ome/0)| (/0 |(F5 [cmern) | marn) |5
Influent to
L6 |primary 5 25 | 203.6| #23,0|11.3| 164.8| $24.8[15.0
settling tank
Effluent from
L7 |primary 5 25 | 123.2| T 5.4 bb| k| dyg,7[2646
settling tank
~ |Influent to
48 ' |final 5 25 | 85.2| £ 23| 2.7| 69.6| % 7.1|10.0
settling tank
Effluent from
L9 |final 5 25 h7.6| % 4.3| 9.0| 32.0| & 5.5|17.0
settling tank :
Effluent from
%50 [final 5 25 36.0| £ 3.7|10.0| ———e| ____ |=——
settling tank

# Vembrane filters were not washed with distilled water.

higher than that of the Oooch crucible. MYoreover, the mean solid con-
centration yielded by the membrane filter is bigger which obviously
indicates better accuracy.

Washing the membrane filter with distilled water and then drying
it for one hour makes the time requirements for both methods about the
sames Experiment 50 was repeated on the effluent from the final settling
tank without washing the membrane filters to see the effect of the wash-
ed material on the results when dealing with high turbidities. Comparing



the results of experiments 49 and 50, it is seen that the precision

did not materially change but the mean solid retention indicates that
the unwashed filters lost 11.6 mg/l, or 0.00029 gram for a 25 ml sample.
Although the accuracy of the unwashed membrane filters is slightly
affected, it is still better than that of the Gooch crueible method.
Obviously, for higher turbidities the effect of the washed material
becomes less important.

It is important to mention in that respect that even with the small
sample sizes used, the membrane filters were partielly clogged owing to
the large turbidities and difficulties were experienced in running the
sample through. On the average, it was estimated that a 25-ml sample
would be filtered in about 8 minutes. '

Fater

Experiments 51-57 were run on different sample sizes of tap water.
A loss in the weight of the membrane filter and asbestos mat resulted
in the majority of the tests. Experiments 54 and 55 were made in the
same day by washing the membrane filters with 500 ml. of distilled
water and an average solids retention of 0.l mg/1 was obtained. In
experiment 55, the membrane filters were apain washed with 500 ml. of
distilled water but the results came out negative. Therefore, the tests
were considered void and it was concluded that both methods cannot be
used satisfactorily for determining suspended solids in tap water.

The performance of the membrane filter and Gooch crucible methods
on raw water can be visualized from Table I. Here again, the accuracy
and preclsion of the membrane filter are superior to those obtained by
the Gooch crucible method.



5

Conclusions

Greater reliance on the membrane filter application in determining
suspended solids in water and sewage is justified by the remarkable
precision and accuracy assoclated with its use.

For routine analyses, the relatively high cost of the msuhrm
filter is the only detrimental factor. However, when dealing with
high turbidities, the membrane filter can be used directly without
washing thus effecting a considerable saving in time which would offset
the high cost of the filter slightly.

For smalytical research work, where time is not a factor, the use
of the membrane filter to achieve more accurate results will justify

the additional expense.
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Experiment No. 1
Type of experiment Suspended Solids
Type of sample Raw Water
Sample size 50 ml.
Amount of wash-water 200 ml,
Drying temperature 103 %
Drying time L nr,
Type of membrane filter AA
Membrane Filter Method
Sample 1 2 3
Tare weight plus solids (g) 32ol, & L0 6.C2)4
Tare weight (g) 3567 6.60515 | 6.5519
Weight of solids (g) o 0.00122 | 6.0057
Solid concentration (mg/1) 2 21 o),
Mean solid concentration = 6.3 mg/l
Retention = o %
Gooch Crucible Method
Sample 1 2 3
Tare weight plus solids (g) 17.0L76 163797 NE
Tare weight (g) 17.2L55 1 16.1773 Y 18.77318
Weight of solids (g) 0.0021 0.002), 0,00225
Solid concentration (mg/l) g A -
Mean solid concentration = 5.0 mg/l
Retention = = %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 2

Type of experiment

Suspended Solids

Type of sample

Daw Water
Sample size cn ml.
Amount of wash-water 200 Ml.
Drying temperature 103 %

Drying time 2 hr,

Type of membrane filter AL

Membrane Filter Method

Sample 1 2 -
Tare weight plus solids (g) 2 avea THT g
Tare weight (g) & onRe: g i
Weight of solids (g) A fidas . Pl
Solid concentration (mg/l) o » S
Mean solid concentration = 16.0 D8/l :
Retention = Rexrh %
Gooch Crucible Method
Sample 1 2 3
Tare weight plus solids (g) i i g I oo
Tare weight (g) 16,2569 1580168 1 17.2)18
Weight of solids (g) & e LI S
Solid concentration (mg/l) o & 23 G
Mean solid concentration = — wg/l
Retention = o %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 3

Type of experiment _Suspended Solids
Type of sample Raw Woter

Sample size co ml.
Amount of wash-water Lo mle
Drying temperature 103 ¢

Drying time 22 hr,

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) 6iR57E 4. cecn
Tare weight (g) £ Bots & e
Weight of solids (g) O
Solid concentration (mg/l) 14 ),
Mean solid concentration = us.0 g/l
Retention = e %

Gooch Crucible Method

Sample b 2 3

Tare weight plus solids (g)

Tare weight (g)

Weight of solids (g)

So0lid concentration (mg/l)

Mean solid concentration = ng/1
Retention

I
®

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. )y

Type of experiment Suspended Solids
Type of sample Raw Water

Sample size co ml.
Amount of wash-water 300 ml,
Drying temperature 103 °¢
Drying time 1 _hr.

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) 15,1270 15,1911 15,2392)
Tare weight (g) 15,1247 15,1892 15,3211
Weight of solids (g) Gl s e
So0lid concentration (mg/l) 14 o &
Mean solid concentration = 41.3 mg/l
Retention = - %
Gooch Crucible Method
Sample 1 2 3
Tare weight plus solids (g) Sanan ] ws hesio iy
Tare weight (g) | 16.2896 | 13,1968 1 17.610)
Weight of solids (g) 0.0020 | 0,001 0,0026
Solid concentration (mg/l) 10 5 o
Mean solid concentration = L6 mg/1
Retention = S %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. c

Type of experiment Suspended Solids
Type of sample Row Wator

Sample size c0 ml.
Amount of wash-water 500 ml,
Drying temperature 103 ¢

Drying time 1 hPF,

Type of membrane filter An

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) i i oty SRS S 0,
Tare weight (E) 12.1),37 g 779 15.L058
Weight of solids (g) e O Bl s
Solid concentration (mg/l) . i e
Mean solid concentration = L2.3 mg/l
Retention = %

Gooch Crucible Method

Sample 1 2 3
Tare weight plus solids (g) 16,1911 18,1337 1 17,6312
Tare weight (S) 14,1922 18,1317 1 17.62918
Weight of solids (g) g PRPTTINE I e
Solid concentration (mg/l) > Lo A
Mean so0lid concentration = 39.0 ng/1l
Retention = %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No.

A

Type of experiment

Suspended Solids

Type of sample

= ey MMq 4
LT 'r?ta

exr

Sample size

20

ml.

Amount of wash-water

ml.,

Drying temperature

g

Drying time

hr,

Type of membrane filter

Membrane Filter Method
Sample 1 2 2
Tare weight plus solids (g) 15,1069 | 12,802 l1c.n088
Tare weight (g) 15,137 | 15,0772 ag.os
Weight of solids (g) 0.0032 650 buiEas
So0lid concentration (mg/l) 6, i 25
Mean solid concentration = 1.3 mg/l
Retention = %
Gooch Crucible Method
Sample 1 2 5
Tare weight plus solids (g) 69980 1550 —
teme weight (g2 16,1923 (18,1117 117.4001%
Weight of solids (g) T AT ™ .
Solid concentration (mg/l) " i i
Mean solid concentration = 4.9 mg/1
Retention = --- %

Remarks:

32



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No.

i

Type of experiment
Type of sample

_Suspended Solids

Raw Water

Sample size

100

ml.

Amount of wash-water

200

ml.

Drying temperature

103

¢

Drying time

1

hr.

Type of membrane filter

AA

fev ey

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) &gt Ko g s o s
Tare weight (g) 6,60675 6.8542 6.5L82
Weight of solids (g) o e alarin
Solid concentration (mg/l) da = e
Mean solid concentration = 40.4 mg/l
Retention = s %
Gooch Crucible Method
Sample 2 2 3
Tare weight plus solids (g)
Tare weight (g)
Weight of solids (g)
Solid concentration (mg/l)
Mean solid concentration = ng/1l
Retention = %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 8

Type of experiment Suspended Solids
Type of sample Raw Water

Sample size jggml.
Amount of wash-water 200ml.
Drying temperature 101 %€

Drying time 1 hr.

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) bt s Food Lo se
Tare weight (g) 15,1169} 15,0810 1 15.L079
Weight of solids (g) 0. 0080 Siban hn o
So0lid concentration (mg/l) daio i -
Mean solid concentration = 60.0 ng/1
Retention = b %
Gooch Crucible Method
Sample 1 2 3
Tare weight plus solids (g) s e 1. Eppn R
Tare weight (g) 16,2137 15,576) 17,5801
Weight of solids (g) et e v Wik
Solid concentration (mg/l) . o o lia
Mean solid concentration = 39,0 mg/1l
Retention = %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 9

Type of experiment

Suspended Solids

Type of sample

qaw Water
Sample size 175 ml.
Amount of wash-water 200 ml.
Drying temperature 101 2%
Drying time 1 __hr,

Type of membrane filter

Membrane Filter Method
Sample 1 2
Tare weight plus solids (g) & e e
Tare weight (g) T RPN
Weight of solids (g) T e 5
So0lid concentration (mg/l) % Ay
Mean solid concentration = 57.6 mg/l
Retention = e %
Gooch Crucible Method
Sample i & 2
Tare weight plus solids (g) T e
Tare weight (g) 16.1889 | 15,7031
Weight of solids (g) Eona? B 00000
Solid concentration (mg/l) iy g
Mean solid concentration = 50.L ng/1
Retention = et %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No.

10

Type of experiment

Suspended Solids

Type of sample

Sample size

Amount of wash-water

Drying temperature

Drying time

Roaw Wator
100 ml.
00 Ml.
103 ¢

1 B,

Type of membrane filter

Membrane

Filter Method

Sample

Tare weight plus solids (g)

4,520

Tare weight (g)

ﬂ\' i "/‘lll '{:

Weight of solids (g)

N Nnca

Solid concentration (mg/l)

cR

Mean solid concentration =
Retention =

Gooch Crucible Method

Sample

Tare weight plus solids (g)

Tare weight (g)

Weight of solids (g)

So0lid concentration (mg/l)

Mean solid concentration =

Retention =

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 1
Suspended Solids

Type of experiment

Type of sample

Bow Wator

Sample size 150 ml.
Amount of wash-water 200 ml.
Drying temperature 103 %
Drying time 1 __hr,
Type of membrane filter A A

Membrane Filter Method

Sample 1 e
Tare weight plus solids (g) o~ £ o
Tare weight (g) 2 inipins PR
Weight of solids (g) ASEAss N Nenai
Solid concentration (mg/l) g b
Mean solid concentration = 56.9 ng/1
Retention = %
Gooch Crucible Method
Sample & 2
Tare weight plus solids (g) 1€ 4888 N
Tare weight (g) 12 2850 o
Weight of solids (g) i ez R o
Solid concentration (mg/l) T -
Mean so0lid concentration = .4 mg/1
Retention = -

Remarks:




SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 192

Type of experiment Suspended Solids
Type of sample Raw Water

Sample size 175 _ml.
Amount of wash-water 200 ml.
Drying temperature 103 ¢

Drying time 1 _hr,

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) £ B 4. oLEA
Tare weight (g) 6.5612 6.93):8
Weight of solids (g) 0.0113 0,0110
So0lid concentration (mg/l) qh P
Mean so0lid concentration = 51.0 mg/l
Retention = %

Gooch Crucible Method

Sample 1 2 3

Tare weight plus solids (g)

Tare weight (g)

15,682 17.47),8
Weight of solids (g) = wp s
Solid concentration (mg/l) Py 2
Mean solid concentration = 0 mg/l
Retention = o %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No.

13

Type of experiment

Suspended Solids

Type of sample

Sample size

Amount of wash-water

Drying temperature

Drying time

gaw Water
200 ml.
snon Ml.
103~ °C
1 _h®,

Type of membrane filter

Membrane Filter Method
Sample 1 2
Tare weight plus solids (g) b emiie SeA
Tare weight (g) e & ez
Weight of solids (g) oioiibe Folmane
Solid concentration (mg/l) B A
Mean solid concentration = 1.0 mg/l
Retention = g %
Gooch Crucible Method
Sample 1 2
Tare weight plus solids (g) 16380 |ae 958
Tare weight (g) 16.16980. 118 ngo
Weight of solids (g) 0.0109¢ | 0.011)
Solid concentration (mg/1) - el
Mean so0lid concentration = 55.9 mg/1
Retention = = & %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 1),

Type of experiment Suspended Solids
Type of sample Raw Wotor

Sample size 300 Wl.
Amount of wash-water 200 ml.
Drying temperature 103 °¢

Drying time b

Type of membrane filter

Membrane Filter Method

Sample 1 2
Tare weight plus solids (g) 6.638) 4,957
Tare weight (g) 66200 6.9388
Weight of solids (g) o B
Solid concentration (mg/l) oy e

Mean solid concentration = 60.8 mg/l
Retention = opas %

Gooch Crucible Method

Sample 1 2

Tare weight plus solids (g) CIRERI Chi

Tare weight (g)

16,19008 | 15,7270

Weight of solids (g)

0.01725 | 0.0171

Solid concentration (mg/l)

]
&
]
v
=]
0]
~
[

Mean solid concentration

n
]
i
I
N

Retention
Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No.

15

Type of experiment

Suspended Solids

Type of sample

20 me/1 magnesium silicate suspension

Sample size

25 ml.

Amount of wash-water

200 ml.

Drying temperature

103 9%

Drying time

1 e

Type of membrane filter

AA

Membrane Filter Method

Sample 1 2
Tare weight plus solids (g) 10,8650 195516
Tare weight (g) 10.8650 | 19.55L5
Weight of solids (g) 0.0000 0.0001
Solid concentration (mg/l) 1.0
Mean solid concentration = 2.0 ng/1
Retention = 10.0 %
Gooch Crucible Method
Sample 1 2
Tare weight plus solids (g) 15,9216 |g.7616
Tare weight (g) .
Weight of solids (g) -0.001) [-0.0007
S0lid concentration (mg/1) " .
Mean solid concentration = S mg/1
Retention = s %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 16
Type of experiment Suspended Solids

Type of sample

20 me/1l masnssimm silicste susnansisn

Sample size co ml.
Amount of wash-water 200 ml.
Drying temperature 103 %
Drying time .
Type of membrane filter AL

Membrane Filter Method

Sample : | 2 3
Tare weight plus solids (g) $6._ kaaus Lewn won
Tare weight (g) 36 2 ( Tghsy ains
Weight of solids (g) anooie A oioank
Solid concentration (mg/l) il o
Mean so0lid concentration = 8.0 ng/1l
Retention = 10.0 %

Gooch Crucible Method

Sample 1 2 3
Tare weight plus solids (g) 15,6527 15,7248
- ;
are weight (g) 19,6531 115,701
Weight of solids (g) o) 3.
=}, 000, (). Q000
So0lid concentration (mg/l) i A
mit ami 1

Mean solid concentration = -
Retention = - ]

Remarks:

ng/1

=

N
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No.

17

Type of experiment

Suspended Solids

Type of sample

20 mg/1 marnesium silicate

suspension

Sample size o ml.
Amount of wash-water 200  ml,
Drying temperature 103 ¢
Drying time 1 B,

Type of membrane filter

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) T0.0838. Tio.Emas
Tare weight (g) 10.8840 }19.5721¢
Weight of solids (g) —0.0002 oL oo
Solid concentration (mg/1) e 6.0
Mean so0lid concentration = 4.0 mg/l
Retention = 30. %
Gooch Crucible Method
Sample A 2 5
Tare weight plus solids (g) TR
Tare weight (g) 1¢ 910 1&- Aol
Weight of solids (g) e _0.0004
Solid concentration (mg/l) il ot
Mean solid concentration = . mg/1
Retention = -— %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 18

Type of experiment Suspended Solids

Type of sample 20 mg/1 magnesiim silicate susmension
Sample size 5O ml.

Amount of wash-water 200 ml.

Drying temperature 103 °¢

Drying time 1 hr,

Type of membrane filter HA

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) 19.491) it han
Tare weight (g) o 20,5890
Weight of solids (g) 6. 0003 08
Solid concentration (mg/l) 4.0 4.0
Mean solid concentration = 6,0 mg/l
Retention = 30,0 ° %

Gooch Crucible Method

Sample 1 2 3
Tare weight plus solids (g) 15.7567 | 15.8203
Tare weight (g) 12.79715 | 15,8011
Weight of solids (g) ~0.000L5 | -0.0008
Solid concentration (mg/l) o ey
Mean solid concentration = - mg/1
Retention = o < %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 19

Type of experiment Suspended Solids

Type of sample 20 me/] marpesium silicate snemsneion
Sample size 7¢ _ml.

Amount of wash-water 200 ml,

Drying temperature 103 ¢

Drying time 1 _hr.

Type of membrane filter AR

Membrane Filter Method

Sample : 2 2
Tare weight plus solids (g) 10.8823 |19.5714
Tare weight (g) 10.88465 119.5738
Weight of solids (g) 66 ).0008
So0lid concentration (mg/1) 10.6
Mean solid concentration = 8.6 ng/1
Retention = 3.0 %

Gooch Crucible Method

Sample 1 2 5
Tare weight plus solids (g) 15.93862 | 12.7979
Tare weight (g) 15,9385 | 15.7978
Weight of solids (g) 0.00020 | 0.000m
Solid concentration (mg/l) 5.6 1.3
Mean solid concentration = - g f
Retention = ] %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 20

Type of experiment Suspended Solids

Type of sample 20 mg/1 magnesium silieate susvensioq
Sample size 100 m1.

Amount of wash-water 200 m1,

Drying temperature 103 %

Drying time 1 hr.
Type of membrane filter A

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) 19.6929 20,5902
Tare weight (g) 19.69175 | 20.5890
Weight of solids (g) 1.0011% 0.0012
Solid concentration (mg/l) 1.8 19
Mean solid concentration = 11.8 ng/1
Retention = 57.0 %

Gooch Crucible Method

Sample 1 2 3
Tare weight plus solids (g) 15,7453 1.7937
Tare weight (g) 15,7050  |15.7938
Weight of solids (g) 0.0003 0.0002
Solid concentration (mg/l) \ y.
Mean solid concentration = 2.5 ng/1
Retention = 12.5 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 21

Type of experiment Suspended Solids

Type of sample 20 mg/1 magnesiuvm silicate susmension
Sample size 125 ml,

Amount of wash-water 200 ml,

Drying temperature 103 °¢

Drying time 1 hr,

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3

Tare weight plus solids (g) 10.8380 19.5789

Tare weight (g) 10.3871 19.57765

Weight of solids (g)

0.0009 0.00125
S0lid concentration (mg/1) 7.2 10
Mean solid concentration = g.,4 ng/1
R i = ' 9
etention 13.0 %

Gooch Crucible Method

Sample ‘ , 1l 2 3

Tare weight plus solids (g) 158110 |12, 7,385

Tare weight (g) 15.8113  [15.74280

Weight of solids (g) 0.0006 | 0.00105

Solid concentration (mg/1) e 3.0 |
Mean solid concentration = 6.6 mg/1
Retention = 33.0 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 59
Type of experiment Suspended Solids

Type of sample

20 mall mognesiyn ailicate cnenanaion
= = e = S

Sample size 1coml.
Amount of wash-water ooomls
Drying temperature 1og°G
Drying time 1 hr,
Type of membrane filter AA

Membrane Filter Method

Sample 1l 2
Tare weight plus solids (g) 19,4048 0. 010
Tare weight (g) 19,69155 1 20,5999
Weight of solids (g) 0.,0022% | 0.0001
So0lid concentration (mg/l) 1e 1
Mean solid concentration = 11.5 ng/1
Retention = 72.5 %
Gooch Crucible Method
Sample 1 2
Tare weight plus solids (g) e vois e Aok
Tare weight (g) 15,5987 12,45
Weight of solids (g) P o o
So0lid concentration (mg/l) " 10
Mean solid concentration = 10.0 ng/1

Remarks:

Retention =

50.0

%



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 23

Type of experiment Suspended Solids

Type of sample 20 mez/]l magnesium silicate susper
Sample size 176 ml.

Amount of wash-water 200 m1,

Drying temperature 103 ¢

Drying time 1 hr.

Type of membrane filter

Membrane Filter Method

Sample 1 2

Tare weight plus solids (g)

10.,89625 ]19.58535

Tare weight (g)

Weight of solids (g)

0,00155 | 00.0014
Solid concentration (mg/1) Bt .
Mean solid concentration = 3.9 ng/1l
Retention = . %

Gooch Crucible Method

Sample : & 2

Tare weight plus solids (g)

Tare weight (g)

Weight of solids (g)

Solid concentration (mg/1)

Mean solid concentration = 6.8 mg/1
Retention = . |, %
Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 2),

Type of experiment Suspended Solids

Type of sample 20 mg/1 maenesium silicate susmension
Sample size 200 ml.

Amount of wash-water 200 _ml,

Drying temperature 103 ¢

Drying time 5

Type of membrane filter

Membrane Filter Method

Sample 5 5 2 3
Tare weight plus solids (g) 19700 | 20.602
Tare weight (g) 19.7023 20 006
Weight of solids (g) 0.0021 5000
Solid concentration (mg/l) . e

Mean so0lid concentration = 10.0 ng/1
Retention = 0.0 %

Gooch Crucible Method

Sample 1 2 3
Tare weight plus solids (g) L TR LA
Tare weight (g) 1€, 2650 £1i00
Weight of solids (g) 0.0016 y BoTen
Solid concentration (mg/l1) q o
Mean solid concentration = 7.8 ng/1l
Retention = 77:C %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 29

Type of experiment

Suspended Solids

Type of sample
Sample size

Amount of wash-water 200 ml.
Drying temperature 10 °c
Drying time 1 hr.
Type of membrane filter AA

Membrane Filter Method

Sample 1 2
Tare weight plus solids (g) 10,897 | 19.5870¢
Tare weight (g) 1080515 | 1958078
Weight of solids (g) 0.0022¢ | 0.00230
Solid concentration (mg/l) o 9.9
Mean solid concentration = 9.1 mg/1
Retention = L5.5 %
Gooch Crucible Method
Sample - e
Tare weight plus solids (g) 12, 8014 15,5838
Tare weight (g) 15,8007 15.88308
Weight of solids (g) 0.0007 0.0007%
Solid concentration (mg/1) 5 R 2,0
Mean so0lid concentration = 2.9 mg/1
Retention = 1k.5 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 2%

Type of experiment Suspended Solids

Type of sample —20 ug/l magnesium silicate suspension
Sample size 300 ml.

Amount of wash-water 200 ml.

Drying temperature 103 %

Drying time 1 _hr.

Type of membrane filter Al

Membrane Filter Method

Sample 2 2 3

Tare weight plus solids (g) 19. 72021 | 20.4m1

Tare weight (g)

19,7015 | 20,598
Weight of solids (g) 0.00300 |
So0lid concentration (mg/l)
10 10
Mean so0lid concentration = 10.0 ng/1
Retention = 50.0 %

Gooch Crucible Method

Sample 1 2 3

Tare weight plus solids (g) oy el

Tare weight (g) 1¢.1,799 16.19110

Weight of solids (g)

0.0011 0.0018¢
Solid concentration (mg/l) 3.4 2o
Mean solid concentration = )9 mg/1
Retention = 2,5 %

Remarks:

52
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 27

Type of experiment Suspended Solids

Type of sample 35 mg/1l magnastum silicate suspension
Sample size 26 ml.

Amount of wash-water o00 ml.

Drying temperature 103 %

Drying time 1 hr,

Type of membrane filter AA

Membrane Filter Method

Sample i 2 2 3

Tare weight plus solids (g) N e

Tare weight (g) 10.88%% | 19.57430

Weight of solids (g)

0,000} 0.00038
Solid concentration (mg/l) e o
Mean solid concentration = 15.0 mg/1
Retention = L2.8 %

Gooch Crucible Method

Sample 1 2 3

Tare weight plus solids (g) 15,1876 | 15,8618

Tare weight (g) 15,1877 18,5521

Weight of solids (g) =0,0001 | -0.0003

Solid concentration (mg/1)

omit amit

Mean so0lid concentration = - mg/1
Retention = %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No.
Type of experiment

28

Suspended Solids

Type of sample

35 mg/1 magnesium silicate suspersion

Sample size go ml.
Amount of wash-water 200 ml.
Drying temperature 103 a
Drying time 1 hr.
Type of membrane filter AR

Membrane Filter Method

Sample 5 3 2
Tare weight plus solids (g) 19,6039 | 20,5917
Tare weight (&) 19,4930 | 20,5908
Weight of solids (g) 0.0000 | o0.omo
Solid concentration (mg/l) ‘a =
Mean solid concentration = 4.9 ng/1
Retention = 60.0 %
Gooch Crucible Method
Sample 1 2
Tare weight plus solids (g) 1583 |16.50sss
Tare weight (g) 15,8300 |14.8050
Weight of solids (g) 00008 0.0005¢
Solid concentration (mg/1) o -
Mean solid concentration = 10.5 mg/1
Retention = 39,0 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 29

Type of experiment Suspended Solids

Type of sample 35 mg/} magmesium silicate suspension
Sample size 75 ml.

Amount of wash-water 200 ml.

Drying temperature 103 %

Drying time 1 hr.

Type of membrane filter A4

Membrane Filter Method

Sample 1 2

Tare weight plus solids (g) 1o. 8377 |19.2768¢

Tare weight (g) 10.8! 19,5750

Weight of solids (g) 0.00145 | 0.00048

Solid concentration (mg/l)

12.3 12.3

Mean solid concentration = 39,3 mg/l
Retention = 55.1 . %

Gooch Crucible Method

Sample i 2

Tare weight plus solids (g) 16,2783 | 15.667h

Tare weight (g) 15,2776 | 15,6663

Weight of solids (g) 040007 0,0011

Solid concentration (mg/l)

9e2 1.6
11.9 mg/1
3440 %

Mean solid concentration

[}

Retention
Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 30

Type of experiment Suspended Solids

Type of sample 35 mg/) magnesium silicate snspenaion
Sample size 100 ml.

Amount of wash-water onn ml.

Drying temperature 103 °¢

Drying time 1 _hr.

Type of membrane filter A4

Membrane Filter Method

Sample o 2 3

Tare weight plus solids (g) 19,6950 1 20,5929

Tare weight (g) 19.6933 | 20,2910

Weight of solids (g) 0.0017 0.0019

Solid concentration (mg/l) - "

Mean solid concentration = 18.0 ng/1

Retention = g, %

Gooch Crucible Method

Sample 1 2 5

Tare weight plus solids (g)
16,4319 1583504 ——

7T T AT

Tare weight (g)

Weight of solids (g)

0,008 0.0003
Solid concentration (mg/l) %2 4
Mean solid concentration = 12.0 mg/l
Retention = 3k.2 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 31

Type of experiment

Suspended Solids

Type of sample
Sample size

Amount of wash-water 200 ml.
Drying temperature 103 ¢
Drying time 1 hr.
Type of membrane filter __As

Membrane Filter Method

Sample i 2
Tare weight plus solids (g) 19. 70l 20,6120
Tare weight (g) 7129 20,6106
So0lid concentration (mg/l1) 20.0. on
£ 3
Mean solid concentration = 29.0 ng/1
Retention = 55.7 %
Gooch Crucible Method
Sample 1 2
Tare weight plus solids (g) 16,6570 | 18,9102
Tare weight (g) 16.69365 | 32,9068
Weight of solids (g) 0.0013% 0.0037
Solid concentration (mg/l1) o7 o
Mean solid concentration = 27.0 mg/1
Retention = 51,9 %

Remarks:

57



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 32

Type of experiment Suspended Solids

Type of sample 52 mz/1 magnesium silicate suspension
Sample size 200 ml.

Amount of wash-water 200 ml,

Drying temperature 103 %

Drying time 1 hr,.

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) 10,911 19,6009
Tare weight (g) 10,9055 19594k

Weight of solids (g) 0.0058 0.0065

23 325
Mean solid concentration = 30,75 ng/1
591 %

So0lid concentration (mg/l)

Retention

Gooch Crucible Method

Sample 1 2 3
Tare weight plus solids (g) . 6430
Tare weight
: ght (g) S.2353 | 16,6620
Weight of solids (g) : 04l
Solid concentration (mg/l) B -
Al
Mean solid concentration = n.,2s ng/l
Retention = £0.9 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. kxd

Type of experiment Suspended Solids

Type of sample
Sample size

Amount of wash-water 200 ml.
Drying temperature 103 °c
Drying time 1 _hr.
Type of membrane filter AR

Membrane Filter Method

Sample 1 2
Tare weight plus solids
it () 10,8711 | 19.9¢2)
Tare weight (g) 10.85% | 19,9108
Weight of solids
g (g) 00025 0.0026
So0lid concentration 1
(mg/1) 100 10
Mean solid concentration = 102 mg/l
Retention = 91 %
Gooch Crucible Method
Sample 1 2
Tare weight plus solids (g) 16.,00110] 15.8309
Tare weight (g) 15.99945| 15,8201
Weight of solids
& () 0.00165| ©0,0018
Solid concentration (mg/l) 46 22
Mean solid concentration = g9 mg/l
Retention = 3ke5 %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

3L

Experiment No.

Type of experiment

Suspended Solids

Type of sample
Sample size

Amount of wash-water 200 ml,
Drying temperature 103 °g
Drying time X hr,
Type of membrane filter AA

Membrane Filter Method

Sample 1 e
Tare weight plus solids (g) 19.5633 | 19,7005
Tare weight (g) 19,558, | 19.69%%
Weight of solids (g) 0,0049 0.0051
Solid concentration (mg/l) 983 102
Mean solid concentration = - _ms/l
Retention = 50 %
Gooch Crucible Method
Sample 1 <
Tare weight plus solids (g) 15,8911 | 15.5730
Tare weight (g) 15.3357 | 15,5728
Weight of solids (g) 0,005} 0.0052
So0lid concentration (mg/l) 108 104
Mean so0lid concentration = 106 mg/1
Retention = 53 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 3%
Type of experiment

Suspended Solids

Type of sample
Sample size

Amount of wash-water 200 ml.
Drying temperature 103 e
Drying time 3 hr,
Type of membrane filter __AR

Membrane Filter Method

Sample 1 -
Tare weight plus solids (g) 19.6328 | 19,9316
Tare weight (g) 19.57h1 | 19,9229
Weight of solids (g) 0.0037 0.0087
Solid concentration (mg/1) 116 116
Mean solid concentration = 116 ng/1
Retention = 8 %

Gooch Crucible Method

Sample 1 -
Tare weight plus solids (g) 15,7707 | 15,4293
Tare weight (g) 15,7624 | 15,1213
Weight of solids (g) 09,0083 0.0080
Solid concentration (mg/l) 1104 106, |
Mean solid concentration = 198, mg/l
Retention = g, %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. W

Type of experiment Suspended Solids
Type of sample
Sample size

Amount of wash-water 200 ml.
Drying temperature ;Q3°C
Drying time 1 hr.
Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3

Tare weight plus solids (g)

20,5009 | 12,737
Tare weight (g)

20,5696 | 19,7206
Weight of solids (g)
g g 0.0113 00115
Solid concentration (mg/l) — 1s
Mean solid concentration = 1% ng/1
Retention = 57 %

Gooch Crucible Method

Sample 8 < 2 )
Tare weight plus solids (g)
c 15,8266 | 3c.6387
Tare weight (g)
16,3180 | 15,607
Weight of solids (g)
00114 0.0112
Solid concentration (mg/l) shat wisa
Mean solid concentration = 114 mg/1
Retention = 57 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 37

Type of experiment Suspended Solids
Type of sample
Sample size

Amount of wash-water 200 ml.,
Drying temperature 103 B
Drying time 1 br.
Type of membrane filter AA

Membrane Filter Method

Sample il 2 3
Tare weight plus solids (g) 20097 | 19.19
ZEre MElght L&) 20,1355 | 19,3017

Weight of solids (g) 0,01315| 0.01335

Solid concentration (mg/l) 1082 106.8
Mean solid concentration = 106 mg/1
Retention = 53 %

Gooch Crucible Method

Sample 1 2 5
Tare weight plus solids (g) 18.47025 | 15.8694
Tare weight (g) 15.45705| 15.8562
Weight of solids (g) 0,01320| 0.0132
Solid concentration (mg/l) 105.5 10546
Mean solid concentration = 105.6 mg/l
Retention = 52.8 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. k%

Type of experiment Suspended Solids
Type of sample
Sample size

Amount of wash-water 200 ml.
Drying temperature 103 °¢
Drying time 1 hr.
Type of membrane filter AR

Membrane Filter Method

Sample 1 2 2

Tare weight plus solids (g)

10,3328 12,9583
Tare weight (g)

10,3606S | 19,9402
Ueight of solids (g) mms_ o.M
So0lid concentration (mg/l) 12140 1205
Mean so0lid concentration = 120.8 mg/l
Retention = 60eL4 %

Gooch Crucible Method

Sample : 2 3

Tare weight plus solids (g) 15003 | 128449
4 2

15,9968 | 15,8482
0,013% 0,014¢

Tare weight (g)

Weight of solids (g)

Solid concentration (mg/l)

123.2 | 1932
Mean solid concentration = 123,2 mg/1
Retention = 61,6 %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. 19

Type of experiment Suspended Solids
Type of sample B3z
Sample size 372 ml.
Amount of wash-water 200 ml.
Drying temperature 103 °¢c

Drying time 1 _hr.

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 5
Tare weight plus solids (g) 19,5765 |19. 7132
Tare weight (g) 19,55359__19_.69_2;
Weight of solids (g) 002035 | o.0m0
Solid concentration (mg/1) 19,41 190
Mean solid concentration = 115.5 ng/l
Retention = 59.75 %

Gooch Crucible Method

Sample X 2 3

Tare weight plus solids (g) 15,097, | 15,2983

Tare weight (g) 15,8748 | 18,978y

Weight of solids (g)

0,0229 | 0,0007

So0lid concentration (mg/l) 130.3 —
Mean solid concentration = 130,2 ng/1
Retention = £5.1 %

Remarks:



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. LO

Type of experiment Suspended Solids

Type of sample 200 mg/1 magnesium silicate suspemsion
Sample size 200 ml.

Amount of wash-water 200 p3,

Drying temperature 103 °¢

Drying time 1 nr,

Type of membrane filter AR

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) 19,6988 | 19.957h
Tare weight (g) 19.67485 | 19.9333
Weight of solids (g) 0.02395 | 0.02l2
Solid concentration (mg/l) 119.75 | 120.5
Mean solid concentration = mng/1
Retention = %

Gooch Crucible Method

Sample 2 2 3
Tare weight plus solids (g) 157986 | 15.4537
Tare weight (g) 1577115 15.4261
Weight of solids (g) 0,02 0,0275
Solid concentration (mg/1) 137.25 | 138.0
Mean solid concentration = 137.6 ng/1
Retention = 68.8 %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. I
Type of experiment Suspended Solids

Type of sample

Sample size

Amount of wash-water 200 ml.
Drying temperature 103 °¢
Drying time 1 hr.
Type of membrane filter __AA

Membrane Filter Method

Sample U 2 5

Tare weight plus solids (g) 20.60%s |19,8212

Tare weight (g) 20.57010 119.7336
Weight of solids (g)

0.03355 0,0332

Solid concentration (mg/1) 1352 12,8
Mean solid concentration = 133.5 g/l
Retention = 66475 %

Gooch Crucible Method

Sample 1 2 3
Tare weight plus solids
il (e) 15,8600 | 15,5760
Tare weight (g) 12,3 -
Weight of solids (g) 0.,03165 | 0.0330
Solid concentration (mg/l) 1266 132.0
Mean solid concentration = 129.3 mg/1
Retention = Eheb5S %

Remarks:
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SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Experiment No. L2

Type of experiment Suspended Solids

Type of sample 200 mg/l magnesium silicate suspension
Sample size 300 m].

Amount of wash-water 200 ml.

Drying temperature 103 °¢

Drying time )

Type of membrane filter AA

Membrane Filter Method

Sample 1 e 3
Tare weight plus solids (g) 29,1788 | 19,3951
Tare weight (g) 29,1380 | 19.351
Weight of solids (g) 0,008 0,010
Solid concentration (mg/l) 135.0 135.6
Mean solid concentration = 135.3 mg/l
Retention = 63.15 %

Gooch Crucible Method

Sample 1 2 >
Tare weight plus solids (g) 15.5543 | 15,9502
Tare weight (g) 15.4993 | 15,9047
Weight of solids (g) 0e0LSE 00459
Solid concentration (mg/l) 151.6 1516
Mean so0lid concentration = 151.6 mg/1
Retention = 75453 %

Remarks:



SANITARY ENGINEERING LABORATORY

School

of Civil Engineering

Oklahoma State University

Sample : 2 3 § R A 7 8 9 10
Tare weight + solids (g) ,
' Sl 6o590] 6,5376 |6,1079 |6,1L175| 640877 |6,60655| 6.36015| 6.4256) 6472985 6,23975
Tare weight (g). : |
iz R : 6697616453675 6,41705| 6, L1051 6,09705 6&!&%&.&4@5@%%
Weight of solids (g) | | S S
e g i | 9.0003]0,00085] 0,00095| 0,0007 |0,0006510,00030/0,0006 | 0,0006]0,0004510,00050 .
. Solid come. (mg/1) ik WS (b e 8 LY e
80 | 8s85 | 88 | 70 | 648 | 3.0 [ 8.0 | 6s0 | 45 5
Mean solid concentration =x = __ 5e3 mg/1
Sample No. | (x=%) | (x=-%) Standard deviation= 0 = = ’Et"n‘“‘ fj '
1 17 3'89 where n = number of observations
2 e —
’ = ob d val
Z = -.a: J_c observed values
5 0.2 v X = mean of n observations
6 ._3.5 _O‘”“_ tE:E!’ 4 y’ o+
g -O: v ORI o 101 = T1.8 ng/A
- = -1: ' Experiment No. s
— : . Type of sample: 20 mg/1 magnesius silicate suspension
PRET TRR Sample dlzes 300w, |
Type of filter:



SANITARY ENGINEERING LABORATORY

School of Civil Engineering

Oklahoma State University

Sample : 2 3 4 5 6 7 8 9 10
Tare weight + solids (g) .
647036 |546LL55 64220 |S.LhLTh [|6.0966 |6.5666 |6.3688 64305 16,7353 64,206k
T ight
Fare. velght (&) 546969 6453795 |6,1350 |6.15205 |6.0895 [.56078 643620 [6.4235 572868 15,2396
Weight of solids (g)
SR RIS 0.0067 [0.00630 |0,0070 [0,00635 [0.0071 |0,00585 |0,0068 [0.0070 |o.00865 oen0sa
Solid conc. (mg/1) : , .
57 | 68 70 (435 | n 58,5 | &8 0 less | 68
Mean solid concentration =x = __ $7,0¢ mg/l
- x) 2
Sample No. | (x-X%) | (x=-%) Standard deviation= 0 = - rz(xn 1;;)
1 where n = number of observations
2
S x = observed values
L
5 X = mean of n observations
- T.I5 29075 g f = 3468 ue/1
7 . : » = <348 mg
2 - 2 Experiment No.:
(0] 0.5' o9 be .
Type Oit sample ¢ égo ng/1 tagnesiua silicate suspension
T(x - x) =121,7250 Sample size: "
i i Type of filter: 1{3 .



SANITARY ENGINEERING LABORATORY

School of Civil Engineering

Oklahoma State University

Sample 1 2 3 5 5 6 7 8 9 10
Tare weight + solids (g)
648071 | 6,6810] 6,551 6.5637 | 6.2241 | 6.4000 | £.0,713 |4 cons 16,77368 | 4,38)7
Tare weight (g)
547997 | 66737 6.5372 ¥.56085 | 6.2180 | £,.4837 | 6. 1,668 5.76485 1 & 3050
Weight of solids (g)
: 08,0074 | 0,0073 | 0,0079 0,00738 | 0,008 | 0,004k | 60,0075 §0,00475 0.00830 | 0,0087
Solid conec. (mg/1)
74 73 79 78,5 | 81 Ay | 78 A7.8 | .88 87
Mean solid concentration =x = _74,7 mg/1
Sample No. (x-% | (x-%) Standard deviation = 0 = = alx - J;
=
1 D7 7.29 where n = number of observations
2 =3s7 13.49
3 2.3 2,29 X = observed values
A 1.8 3.2l G
5 Lia3 18,49 X = mean of n observations
6 =12.7 | 161,20 | &
7 =1.7 2,89 Pl B }( e =2 .0
8 9,2 &) A 10-1
]
- 11,3 122,69 Experiment No.: J§
10,3 aee Type of sample: 150 mg/l magnesium silicate suspension
T(x-xP = 530,60 Sample size: 100
Type of filter: a3




SANITARY ENGINEERING LABORATORY

School of Civil Engineering

Oklahoma State University

Membrane Filter Method Gooch Crucible Method
Sample i 2 3 L 5 2 3 Iy 5
Tare wt. +solids (g) 6.55808 | 5,6762 | 6.,5730 | £.1528 |5,8691 15.7917|B.4L9
Tare weight (g) £,55200 | 8,672 | 6.5633 | 6,11432]6,86 g,oéj (15,7 .7339‘%&5&
Weight of solids (g) 0,00608 | 0,0050 | 0,0047] O 0,00510 [ 0.00L3] 0.
Solid conc. (mg/1) 2l2 | 200 188 13} iOh 192 146
Mean solid conc. = X = __203.6 mg/ oL.3 mg/I
Sample No. x=%) | . [x=%F ple No. (x - X) x - %2
1 aa.h Ihzh.s l “23.8 8 L]
2 =3.6 12.9 52 23.2 3 .&h__
3 _214.6 ?hi.!] 2?-3 7' !
A =19.6 4 _27.2 739.84
5 0.k 016 5 -13.8 _
Nx - %)2 = 2115.12 S(x - Xp = 21,68.80
Bandard devidtren w e T — x Standard devibicn = 0 m SPESNX o x)?
Gl 5-1
+ +
=< 23.0 mg/1 = =gkl mg/1
G . 1 LAC = -
E;eft ol miﬁation 100 /% = 100 x 2 = 11.3% Coeft, of variation = 100 /X = 100 x 2L.8.
periment Nos L4 . LT 15 %
Type of sample: Influent to orimary settling tank 4
Sample size: 25
Type of filter: sa



SANITARY ENGINEERING LABORATORY

School of Civil Engineering

Oklahoma State University

Membrane Filter Method Gooch Crucible Method
Sample 1 2 3 A 5 2 2 < W 5
Tare wk. +solids (g) 648770 | 64550 | 6,676516.5753516,14038 N800 1,831 19,746,008, 15,51505
Tare weight (g) 687005 | 6.5510 | 6.633L[6.5723016.13708 082401 15,3306 05,7416
Weight of solids (g) 0.00295] 0,0020] 0,0031 [0.00305/0.00330 §00.0017 10,0025 [ 0,002).5] 0,00275; 0.002,0
Solid conc, (mg/1) 118 1220 | . 12 | 30 132 68 100 ga 110 | 94
Mean solid conc, = ® = _123,2 mg/l Mean solid conc.= X = _gJ ), mg/l
ple No. x-2) | (x-=%)2 Sa.mple No. (x = X) (x - %)
;| =52 27.0L 1 =26, | 696,96 |
2 =32 10.2) 2 g6 31,34
3 ~0.8 0.6l 2 3.4 12,94
L =142 1alils b 15.6 | 243,36 |
5 A8 77.1ls D 1.6 ?-Sﬁ
- X . z - X)°
Standard deviation = O = .4 X e ) X Standard deviation = 0 = ¥ (LII:TPS)
_ + V116,80 _ + V_987,20
= 5-1 €
+ +
= = 5. mg/1 = = I8er mgfl

Coeft. of variation = 100 /X = L.%g_g'_’-‘. = Loli%

Experiment Nos
Type of sample:
Sample size:

Type of filter:

L7

25
AA

Effluent from primary settling tank

Coefts of variation = 100 /X = lg.(li_’i_ﬁ'.?:l“



SANITARY ENGINEERING LABORATORY

School of Civil Engineering

Oklahoma State University

Membrane Filter Method Gooch Crucible Method
Sample : X 2 3 b i | 2 3 b 5
Tare wt. +solids (g) 4.81,80% | 65,5387 | 4.6492 K. 51988 K,11608 §5 93168 e aoey [12 73g0
Tare weight (g) B 8h89 | 6,535 | £.11295 | Mu&mmmm
;"S%Egt of SO](}-‘;E?U(_S) 0,00215 | 0,0022 g 00210 lo.omsal o om7l o.0m7! 0,00
conce 84 a9 R4 ;
Mean solid conc. = X mg/%l'-_ Wean 5o 10q conc.= X & _53.5___52 mg;; gg
Sample No., x-%x | x-%¢ [Sampic No. x -%) x - )2
1 0.8 0.6) 1 =86 | 31,36
2 2.8 7.8, | 2 =16 | 2,88 |
3 0.8 0.6 | 3 al.b 2.54 B
L =3.0 10.2) f 12.L 153,78
2 =1,2 1hl 2 =36 | 12.94
Mx - )2 = 20.80 (x - Xp = 203.20
Standard deviation = O = 3 z lt—-ﬁi-i-—i- Standard deviation = 0 .= t VZ(_JE_HET_:‘E)_Z_
S B T _t¥ a0
5=1 S5=1
+ +
g 2.3 mg/l o Tl mg/l
Coeft. of variation « 100 /% = 100 x 2.3
, Coeft. of Varistio 9 :
Experiment Nos 48 85,2 = 2.77 e of Varistion = 100 /X = 100 x 7.1 108

Type of sample:
Sample size: 25
Type of filter: AA

Influent to final settling tank

G

i



SANITARY ENGINEERING LABORATORY
School of Civil Engineering
Oklahoma State University

Membrane Filter Method Gooech Crucible Method
Sample I 2 3 L 5 1 2 3 b4 5
Tare wk. +solids (g) 68395 B.5286 6.6579 | 6,5953 | 6,130k 15,8262 15, 76481807675 |16, 081818, 7907
vl;arzh :ei%ht ](fc)l_ o 3.83825 5.527;§ K.66638 | ,85L2 | 6,1291 }5.82)2515, 750515, 17595 1&-gm§]m
eight of solids (g 200125 !2.001 D,0010% | 0,0001 | 0,0013 |0.0009% [0,00040[0,70080] 0,0009 | 0,000
Selid conc. (mg/1) 50 50 L2 X g2 a8 2l V) 34
Mean solid conc, = X = _“1.2 mg/1 Mean solid conc.=X'= 32,0 mg?‘fn
Sample No. x-%2) | (x-%x)2 Sample No. x - %) x - )¢
1 2.4 S.76 - ! 4.0
2 2.4 Se76 2 23,0 440
3 5.6 31.36 | 3 0.0 00,0
1_!; 1.5 12.96 L L0 140
P Lol 19.36 2 =20 L.O
Ux - )2 = 75.20 Ux - XP = 120,0
Standard deviation = 0 = = z x = x Standard deviation = 0 = & *(E(i?;l_i?
Sy 7;_ .+ V 3200
+
=15 mg/1 == 58 ml
Coeft. of variation = 100 /X = 100 x L. Coef i =
R e ‘L")‘E—g‘ eft, of variation = 100 /% = 100 x 5.5= -

Type of sample: Effluent from final settling tank
Sample size: 25
Type of filter: AA
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Membrane Filter Method Gooch Crucible Method
Sample i 2 3 L 5 i 2 3 L 5
Tare wt. +solids (g) 6.80665 | 6.559% | 6.51508 4.838) 4.9kLi58
Tare weight (g) 6.80865 | 6,559 | £.51030 6,3879 6,9),360
Weight: of solids (g) 0.00100 | 0.0009 | 0,0007¢1 0.000d 0.00095
Solid conc. (mg/1) 10 35 22 36 | .38 ;
Mean solid conc. =X = _386 Wean solid conc.= X = ___ mg/I
ple No. x-%) | (x-%)2 Sample No. (x - 2] x - %2
1 0.0 0.0 1
§ L.0 14.0 ;’
4.0 34.0
L 0.0 0.0 4
5 2.0 Kl 5
Nx - %)2 = 56.0 S(x - Xf =
Standard deviation = 0 = = VZ(E-H:—]:—") Standard deviation = 0 = = fz(-’-‘--n—_-f-’-i)
-+ V_86.0 ey
5-1 £
+
== e mg/1 2 mg/1

Coeft. of variation = 100 /% = 100 x 3.7 - 10%
Experiment Nogs 50

Type of sample: pefluent from final settling tank
Sample sigze: 25

Type of filter: sp (Unwashed)

oL
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Experiment No. 2y
Type of experiment

Suspended Solids

Type of sample —lap Water
Sample size 300 ml.
Amount of wash-water 200 ml.
Drying temperature 103 °¢c
Drying time 3 hPs
Type of membrane filter AL
Membrane Filter Method
Sample 1 2
Tare weight plus solids (g) 15,6919 g
Tare weight (g) 15,6931 17.70135
Weight of solids (g) ~0.0012 h
Solid concentration 1
(mg/1) i "
Mean solid concentration = . & - WL
Retention = A %
Gooch Crucible Method
Sample 1 2
Tare weight plus solids (g) PR pae
Tare weight (g) 15,8678 | 3¢ g630
Weight of solids (g) s oL
So0lid concentration (mg/l)
oxit ————
Mean solid concentration = mg/1
Retention = %

Remarks:
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Experiment No. o2

Type of experiment Suspended Solids
Type of sample Tap Yator

Sample size 1,000 ml.
Amount of wash-water 200 ml.
Drying temperature 103 O
Drying time 1 hr.

Type of membrane filter AR

Membrane Filter Method

Sample 1 2
Tare weight plus solids (g) 64621 | 6a873
Tare weight (g) 6e62035 | 6,873
Weight of solids (g) 0,00025 0,000
Solid concentration (mg/l) e ' omit

Mean so0lid concentration = =
Retention = e

Gooch Crucible Method

Sample 1 2
Tare weight plus solids (g) 16373 | 15.487¢
Tare weight (g) 15373 15,6882
Weight of solids (g) «0,0009 | =0,0007
Solid concentration (mg/1) omit osit
Mean solid concentration = e . mg/1
Retention =

Remarks:

18
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Experiment No. 53

Type of experiment Suspended Solids
Type of sample _Tap Water

Sample size 500 ml.
Amount of wash-water 200 ml.
Drying temperature 103 °c

Drying time 1 hr.

Type of membrane filter A

Membrane Filter Method

Sample 1 2 3
Tare weight plus solids (g) £ siten
Tare weight (g) pa
Weight of solids (g) .
Solid concentration (mg/1)
amnit
Mean solid concentration = —_ mg/1l
Retention = — %
Gooch Crucible Method
Sample 1 2 3

Tare weight plus solids (g) 15,4704 17.7192

Tare weight (g)

15.6750 1 17.71935
Weight of solids (g) 0.000,_| =0.0001€
Solid concentration (mg/l) ks -
Mean solid concentration = ng/1
Retention = %

Remarks:
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Experiment No. L

Type of experiment Suspended Solids
Type of sample _Tap ¥ater

Sample size 500 ml.
Amount of wash-water 500 ml.
Drying temperature 103 °¢

Drying time 1 hr.

Type of membrane filter AA

Membrane Filter Method

Sample 1 2 3

Tare weight plus solids (g) 6.6212% | £.8720

Tare weight (g)

66211 | 6.8m68

Weight of solids (g) o.00me | 0.000%€

Solid concentration (mg/l)

0.3 0.7
Mean solid concentration = 4 ¢ ng/1l
Retention = == %

Gooch Crucible Method

Sample 1 2 3

Tare weight plus solids (g) wansy |is cay

Waess lisssng |
=0.00065 | ~0.00095

Tare weight (g)

Weight of solids (g)

So0lid concentration (mg/l)

R
Mean solid concentration = Can ng/1
Retention = ___ %

Remarks:
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Experiment No. (4

Type of experiment Suspended Solids
Type of sample —Tap Waten

Sample size 300 ml.
Amount of wash-water sooml.
Drying temperature 103 °%¢

Drying time 5 hr.

Type of membrane filter 24

Membrane Filter Method

Sample ! 2 3

Tare weight plus solids (g) b ChA 40709

Tare weight (g)

£a5642 £.9398
Weight of solids (g)

0.00M 0.00Mm
So0lid concentration (mg/l) e 8,33
Mean so0lid concentration = 0,33 ng/1
Retention = .

Gooch Crucible Method

Sample i 2 7]

Tare weight plus solids (g)

Tare weight (g)

Weight of solids (g)

So0lid concentration (mg/l)

Mean solid concentration = AR
Retention = %

Remarks:
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Experiment No. 56

Type of experiment Suspended Solids
Type of sample Tap Water

Sample size 500 ml.
Amount of wash-water 500 ml.
Drying temperature 103 e

Drying time 1 hr,

Type of membrane filter AA

Membrane Filter Method

Sample ;| 2

Tare weight plus solids (g) 10.90L6 | 19.59520

Tare weight (g) 10,9047 | 19.5954%

Weight of solids (g) -0,0001 | =0.0001¢

Solid concentration (mg/l1)

omit ] omit

Mean solid concentration = ng/1

Retention = : %

Gooch Crucible Method

Sample 1 2

Tare weight plus solids (g) 15,2916 | 1.4k

Tare weight (g) 15,2918 | 1€.443)

Weight of solids (g)

=0.0002 | -0.0003
Solid concentration (mg/l) -
Mean solid concentration = ___ ng/1
Retention = —m %

Remarks:

82
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Experiment No. v

Type of experiment Suspended Solids
Type of sample _Tap Eater

Sample size 200 ml.
Amount of wash-water 500 ml.
Drying temperature 103 %
Drying time 5. hr,

Type of membrane filter AR

Membrane Filter Method

Sample 5 2

Tare weight plus solids (g) 192.7155  l20.4113

Tare weight (g)

19. 7184 20,51125
Weight of solids (g)

Solid concentration (mg/l)

andt | onit
Mean solid concentration = ___ ng/1
Retention = e %

Gooch Crucible Method

Sample L e
Tare weight plus solids (g) 16,6469  |15.8700
Tare weight (g) 15.64715  |15.87h2
Weight of solids (g) =0.,0002¢ | o.0000
Solid concentration (mg/1) omit Sk
Mean solid concentration = e mg/1
Retention = === %

Remarks:

83
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