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Solid Waste Testing Methods

54 samples were supplied for laboratory analyses in order

to determine waste moisture content and physical composition,
each cubic capacity of 30 litres, prepared and averaged at
Morasko landfill site personally supervised by the Japanese

group,

The samples were taken from 5 sources @

I) PEC ~ from flats with central heating (housing estates)
2) INST, - from institutions

3) NO PEC. - from tlats without central heating

4) MARKET = from fruit and vegetable market

5) COMMERC.- from commercial district

They were collected one after another in the period between
I0th June, 1992 and I7th June, 1992, excluding I4th of June
(Sunday).

Wet (not dried) samples weight ranged from 2.5 to I2.3 kg,
and after drying it ranged from about I.9 to 7.0 kg, depending

ocn the composition and water content,

¥et samples were dried for 3 days and nights in temperature

cf 100 OC, according to the accepted testing methods.

After the time had passed they were weighed again , determining
go=called "waste dry bage®, that la waste weight after drying
in temperature of 100 °cC,

After drying all samples were segregated manually into following
components
I) vegetable and animal residue
2) paper
%) fabric
Al-1



4) plastic

5) grass and wood

6) leather and rubhex

7 metal

8) glass

9) stones, sand, soll, china

10) other,

Content of particular waste fractions was related to the "waste
dry base¥ and expressed by percentage, the results shown in

table : "Physical Gompoﬂiticn“.

After determining the physical composition the samples were
prepared for further tests : ash content, calorific value and
elementary analysis.

To that end adéquata quantities of six flammable components
of the dried waste ¢

I} vegetable and animal residue

2) paper

3) fabrie

4) grass and wood

6) leather and rubber

were milled in the same proportion éa they had in the ®wastie dry

base® and in quantity allowing to receive a sample weighing 500 g.

There were 34 samples of prepared that way willed components

of flsmmable waste, each weighing 500 g,

About IO0 g of each was given for the elementary chemical
analysis and about 100 g - for ash content and calorific value
determination,

The remaining 300 g samples are kept as archival at the BPWM

laboratory in Poznar,
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2.3¢ CHEMICAL ANALYSIS

Four samples, each 100 g, ot earller obtained 35 samples were
taken for chemical analjaes aftexr drying, grinding to ¢ ©¢,5 mm
graining and averaging according to the JICA method, i.e, JOO g
for elementary analysis and 100 g Tor components snalysis:

solid, volatile and ash content,

The other iwo samples, each I00 g, are preserved as archival
ones by “BUD-EEKO"™ company until the survey is completed and
accepted by the Japanese side,

TFhe results obtained are gathered in the table below ¢

Ko of Uptake Solid Volatile Ash

sample date gg:izzt ggzgzﬁt contant
(%) (¥) (%)
Ugtaké places PEC
L 06,10  45.48 90,10 9.90
9 06,11 52,45 89,23 10.77
11 06.12  6I.21 85.90 14.10
16 06.13 66.92 88,16 11.84
21 06,15 58,79 78.02 21.98
26 06.16  60.32 84.89 15,11
31 06,17 59044 90.50 9,50

Uptake place: INSTITy,
2 06,10 76.26 90.02 9.98

6 06,11 82,86 90.64 9,36
12 06,12  65.63 91.54 8.46
7 06.I3  75.05 88,10 11,90
22 06.15 - - -
27 06.16  75.85 90.60 9.40
32 06,17  87.42 90.21 9,79
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No of Uptake Solid Volatile  Ash
sanple  date subst, subst. content
content content
(%) (%) (%)

e _place: No PEC

5 06,10 68,96  87.75 12.25

7 06.II 53,17 89.09 10.91
3 06.12  58.16 82,26 I7.74
I8 06.13 62,16 80.43 19.57
23 06.I5 50,55 80.80 19.20
28 06,16  67.53 93.38 6,62
33 06.I7  73.73 87.20 12.80

Uptake places HARKET

4 06,10  34.26 90,66 9.34
10 06.I1  30.69 75.41 24.59
14 06,12 25,41 82,60 17.40
19 06.I3  25.30 81,56 18,44
24 06,15  26.46 84.80 15.20
29 06,16 36,22 72.84 27.16
34 06,IT  30.58 86.18 13.82

Uptake place: COMMERC,

5 06.I0  6I.39 94.74 5.26
8 06.II  76.07 91.40 8.60
15 06,12 47,80 87,11 12,89
20 06.13 46,22 87.76 12.76
25 06.I5 59,72 89,43 10,57
30 06,16 59,36 88,80 11.20
35 06,17  62.82 83 .55 16,45

The analyses were made acc, to methodics given by J.Cebule and

E.Kempq in : ®Laboratory tests of solid wastes and composis®
Al-9 '



{"Laboratoryjne badania odpadéw staXych i kompostéw®) published
by Politechnika Wrocawska, 1982,
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2,3.2, Lowver heating value of municipal waste

The determination of lower heating value was performed according
to Polish Standard PN-81 G-04513 "Determination of combustion heat
and calculation of the heating value" '
The method is based on a complete combustion of the weighed amount
of solid dry waste in the atmosphere of oxygen under presure in a
calorimeter bomb (at a constant volume) in an isothermic or
adiabatic system, and on measuring a temperature increase of the
wvater in a calorimetric vessel.

The method take into account the heat emission during the
formation and dissolution of sulphuric and nitric acid. The lover
heating value of the waste materials was determined for samples of
1.5 g. in mass: The measured lower heating values of municipial

wastes are completed in the table below.

Al-11
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Lower heatihg value of municipal waste (Poznan 06/10-17/1992)

Sample Sample - Date of Lower heating
number name sampling value
kJ/g : kcal/g
1 PEC 6/10/1992 21.9 5.22
9 PEC 6/11/1992 22.3 5.32
11 PEC 6/12/1992 23.5 5,61
16 ' PEC 6/13/1992 24.4 5.82
21 PEC 6/15/1992 22.2 5.30
26 ' PEC 6/16/1992 22.5 5.38
31 PEC 6/11/1992 | 20.0 4.77
INSTITUTION 6/10/1992 18.8 4.50
& INSTITUTION 6/11/1992 19.5 4.66
12 INSTITUTION 6/12/1992 21.9 5.23
17 INSTITUTION 6/13/1992 27,2 6.49
22 INSTITUTION 6/15/1992 - -
27 INSTITUTION 6/16/1992 | 18.2 4.35
32 INSTITUTION 6/17/1992 20.0 4.78
3 NO PEC 6/10/1992 15.1 3.60
7 NO PEC 6/11/1992 22.1 5.27
13 NO PEC 6/12/1992 20.8 4.96
18 NO PEC 6/13/1992 18.8 4.48
23 NO PEC 6/15/1992 20.2 4.82
28 NO PEC 6/16/1992 21,2 5.06
33 NO PEC 6/17/1992 20.0 4.78
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Lower heating value of municipal waste (Poznan 06/10-177/1992)
( continuation )

Sample Sample Date of Lower heating
number name sampling value
kJ/g keal /g
4 MARKET 6/10/1992 19.2 4.58
10 MARKET 6/11/1992 16.9 4.04
14 MARKET 6/12/1992 19.3 4.61
19 MARKET 6/13/1992 17.5 4,18
24 MARKET 6/15/1992 18.1 4.32
29 MARKET 6/16/1992 18.1 4.32
34 MARKET 6/17/1992 20.6 4,91
COMMERC, 6/10/1992 20.4 4,87
8 COMMERC, 6/11/1992 19,9 4.75
15 COMMERC, " 6/12/1992 22.9 ‘5,46
20 COMMERC. 6/13/1992 22.6 5.39
25 - COMMERC. 6/15/1992 23.8 5.68
30 COMMERC. 6/16/1992 23.4 5.59
385 COMMERC. 6/17/1992 21.7 5.19
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2.3.3. Elementary analysis of municipal wastes

2.3.3.1. CHNO analysis

Determinations were performed in a way analogous to that applied
in Polish Standard PN-85 G-04549 "High-speed method of . carbon and
hydrogen ‘content determination by an automatic Perkin-Elmer
analyzer".,In the applied method the properties of Model 2400
automatic Perkin-Elmer analyzer are taken into account. '
The mass of samples to be subject to analysis in this tYpe of
analysérs may range from 1.5 to 4 mg. The elementary analysis of
the received waste requires a proper preparation of this sample so
that the amount taken for analysis would be representative for the
whole sample. The waste sémples obtained for analysis were
inhomogenous both in the size and the specific weight of
particular particles., So beside particles approximately cubic in
shape there were many particles in the form of fiber {fabric,'
paper, plastics). The waste due to its inhomogenity could be
analyzed by methods appropriate for weighted portions not smaler
than lg.

A procedure of averaging the size of analyzed samples of the waste
and adjusting their form to applied analytical apparatus, has been
developed,

The samples to be analyzed were ground and averaged in the
following four stages:

a. Preliminary grinding and averaging

An average sample of 4 g. in mass was taken from the supplied
waste and mixed with 16 ¢g. of silica for chromatographic purposes,
of particle size distribution 60 -~ 120 mesh (MN-Kieselgel 60
Macherey & Nagel - Duren, Germany). The applied silica had
satisfactory homogeneity in particle size distribution and
satisfactory chemical purity., The mixture of silica and waste was
stirred and ground in mortar for about 2 hours. In the process of
grinding silica with grains of sharp edges and grater hardness
than the components of the waste samples helps in breaking up the
long and elastic fibres. The SJ'.O2 powder produced upon grinding
deposits on the particles of the ground sample, thus preventing
repeated agglomeration,

Al-14
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b. Refinement

From a sample prepared according to a procedure described in —a-,
an average sample of 5 g, in mass was taken following the
generally adcepted_ rules. Refinement was also performed by
grinding in a mortar, as in 1, for 1 hour.

¢. Refinement at the temperature of liquid nitrogen

From a séMple pPrepared according to a procedure given in -b~, an
average sample of 1 g. in mass was taken following the generally
accepted rules. This . sample, though nicely refined, still
contained small fibres and pieces of plastics. Further refinement
was carried out at the temperature of liquid nitrogen, at wich
most  of the substances, and in particular polymers of plastics
become fragile. The averaged 1 g. sample was placed in mortar
cooled in liquid nitfogen, then flooded with liquid nitrogen, and
ground for 20 min. The nitrogen evaporated during refinement
wasconstantly made-up,

d. Final powdering and drying'

From a Sample prepared according to a procedure described in -c—,
an averade sample of 300 mg in mass was taken following generally
accepted rules. The average sample was further refined in liquid
nitrogen in an agate mortar for about 20 minutes. Then the refined
sample was dried at 105°C. A sample prepared for analysis in the
above way contained 20% of the analyzed waste and 80% of silica.
Results of CHNO analysis in municipial wastes are listed in table

at the end of paragraph 2,3.3.

2.3.3.2, Determination of sulphur content

Determination of sulphur content was carried out according to the
Polish Standard PN-76 G-04514, "Determination of total sulphur
content by a high-temperature combustion method".

The method involves combustion of the weighed amount of the
substance in oxygen stream at temperatures 1250 - 1350 oC,
absorption of the yielded sulphuric oxide in hydrogen peroxide
solution, and acid-base titrimetric determination of the formed
sulphuric acid. The method allows for correcting the amount of
chlorine by employing titration method with sclution of mercuric
nitrate against diphenylcarbazone. The sulphur content in the
studied waste materials was determined for samples of 1.5 - 2 g.
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in mass.
Results of sulphur determinations in municipial wastes are listed
in the table at the end of paragraph 2.3.3.

2.3.3.3. Determination of chlorine content

The determination of chlorine content was performed using a method
describéd in Polish Standard PN-78 G-04534 “Determination of
chlorine content", |

The method involves a complete combustion of the analyzed sample
in thé presence of the Eschka-mixture in a calofimétric bomb, ih
the atmosphere of oxygen, and determination of chlorine contént in
the combustion products by the Volhard method. The chlorine
content in the waste materials was determined for samples of 1 -
1.5 g. in mass, '

Results of chlorine determinations in municipial wastes are listed
in table below.
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2, WASTE COMPOSITION ANALYSIS

2.1. Sampling methods

Samples for waste composition analysis were taken from
samples collected during waste amount survey in the perio:
between 4th af December, 1992 and 11th of December,1992
in 5 predetermined categories.kAdditionally, there was
one sample taken from waste transported in a container

by "TECH-KOM" truck from Osiedle Zwyciestwa to Suchy Las.
Together, there were 6 samples taken svery day for 7 days

(except Sunday), and 42 samples were gathered for analysi:

tach of the samples taken was divided using the quarter
division method (according to the programme worked out
by the JICA representatives) until proper amount of

waste was obtained.

Number of samples for testing

The number of samples'for testing and the spurces they

came from are presented in the Table 2-1.
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Table 2-1., Composition of wastes taken for analysis

from some chosen collection points in Poznaff

Collection No of sam. Sam~ Chemi- Physi-  Sample name
points daily pling «cal cal
days anal. anal,

Apartments
with central

heating 1 7 7 7 V. PEC
Apartments
without c.h, 1 7 7 7 TIT.NO-PEC
fruit and
vegetable

markets i 7 1 7 VI.MARKET
Shops/Bars 1 7 7 7 11.COMMERC
Offices 1 7 7 7 I.0FFTICES or

INSTITUTION
TECH ~XKO0OM 1 7 7 7 IV.TECH-KOM
TOTAL 6 42 47 42
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2.3.

1)

2)

3)

4)

Phisical analysis

Total number of samples for physical analysis is 42,
The analysis covers waste composition determination
with division into 10 different types and moisture

content determination.

Waste composition was analysed in natural state,

without drying.

The composition was determined according to following

types of components

- garbage

- paper

- textile

- plastic

~ grass and wood

- leather and rubber
- metal

~ glass

- ceramic and soil

- other

Method of waste composition analysis

kEach sample was segregated into 10 types of components
listed above /3)/, weighed and the result was written
into a table,

Every day, there were 6 samples segregated into 10

components and then weighed 3 times becouse of different

way of drying:

- in natural state ( wet - Table 2-3.1)
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- after 3 days of drying under the roof (Table 2-3.2
- after 24 hours of drying in a dryer at 108°C
' tempefatufa (Table 2-3.3)

5) The moisture conteﬁt was determined separately for each
sample of weight difference of initial weight and weight

after drying., The tesults are given in Tables 2-3.4.

2.4, Chemicai analysis

It was carrie out on 42 samples marked as it was given

in the Table 2-1.

2.4.1. Every day of the 7 sampling days with samples taken from
6 sampling point types combustibles (by combustion)
and residue after combustion (ash) were determined.

The resulis obtained are given in Tables 2-4.
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Special Form @ Combustibles and Ash Contents

Date: 4.12.1992 Weather: Cloudy . Table . 2-4
Sample Name Combustibles (%) Ash (%) Total - (¥)
T 0ffi- _
87.9 12.1 100 ¥
Geps .
IT Com-
merce 91.1 8'9 100 &
111 | |
No-Pec 82.2 17.8 100X
iV :
Tech-Kom- 82.7 17.3 100 %
V A
Pec _ 85.3 . 14,7 100 ¥
VI ' .
Market 80.8 19.2 100 ¥
100 &
100 ¥
100 %
100 ¥
100 ¥
100 &
100 §
100 &
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Special Form @-----Combustibies and Ash Contents

Date: 5.12.1992 Weather: Cloudy, Table 2-4
Sample Name | Combustibles(¥) Ash (%) Total - (X)
T Offi-
ces 90.4 9.6 100 &
I1 Com-
merce 92.6 7.4 100 ¥
111
No-Pec 90.9 9.1 100 ¥
IR
Tech-Kom 84,9 15,1 100 £
v
Pec ge.5 i0.5 100 X
Vi .
Markat 84.3 15.7 100 §
100 ¥
100 §
100 ¥
100 ¥
100 §
100 ¥
100 &
100 %
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Special Form @---~Combustibles and Ash Contents

Pate: 7.12.1992 Weather: Clevdy  yaple 2-4
Sample Name |Combustibles(X). Ash (%) Total - (¥)
I 0ffi-
ces 89.9 10,1 100 ¥
II Com- .
merce 93.7 6.3 100 ¥
ItI
No-Pec 90. 1 9.9 100 &
IR
Tech-Com 87.9 12.1 100
v
Pec 91.6 8.4 100 §
't 100 X
Market 86.3 13.7 _
100 ¥
100 %
1600 ¥
100 &
100 ¥
100 ¥
100 ¥
100 %
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Special form @-----Combustibles and Ash Contents

Date: B8.12,1992 Weather: Clovdsay 2y

ksh k%)

Sample Neme |Combustibles{¥) Total - (%)
I 0ffi-

ces 92.1 1.9 100
I¥ Com-

merca 91.9 8.1 100%

11T
No-Pec 93.1 6, 9 100 %
iRY
Tech-Kom ‘84,2 15.8 100
v
Pec 91.5 8.5 100 ¥
vT
' 140

Moriet B6.2 13.8 £

100 ¥

100 X

100 X

100 X

100 ¥

100 §

160 %

100 %
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Special Form @----Combustibles and Ash Contents

Pate: 9.12,1992 Weather: Clovdy Table 2-4
Sample Name Combust1bles (%) Ash (%) Total - (X)
1 0ffi-
ces f9.9 10.1 100 &
II Com- 92.2 7.8 100 §
merce
111 |
IV
Tech-Kom 86.4 13.6 100 X
) 20.7 7.3 100 &
Peg
Vi
Market 88.2 11.8 100 ¥
100 &
160 %
100 ¥
100 &
100 X
100 &
100 ¥
1060 X
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Special Form @----Combustibles and Ash Contents

Date: 10.12.199Feather: Clovdly Taple 2-4

Sample Name |Combustibles(X) 'ﬁsh (%) Total - (¥)
I-0ffi-
CES 849.9 10,1 100 ¥
I1 Com-
merce 91.3 8.7 100 ¥
111
No-Pec 88.7 11.3 100X
TV
Tech-Kom - 90.3 9.7 100 X
v
Pec B7.2 12.8 160 ¥
Vi
Market 89.6 10.4 100 X
100 ¥
100 &
100
100 ¥
100 &
100 %
100 §
100 §
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Special Form 8- Combustibles and Ash Conteats

Date: 11.12.1992 Heather: Glovdy Table 2-4
Sample Name | Combustibies(X) Ash (%) Total (%)
T 0ffi. |
ces Bg.7 0.3 7 100 ¥
II Com- _ '
merce 72.5 7.5 100 %
111 |
No-Pec 85.5 14.5 100 §
v .
Tech-Xom 88.7 11,3 : 100 %
Y _
fec B6.4 13.6 100; _
vl . ! ’
Market 91.2 8.8 1008
100 ¥
100 ¥
100 ¥
100 &
100 X
100 X
100 &
100 ¥
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2.4.2 DETERMINATION OF NET CALORIFIC VALUE OF MUNICIPAL WASTES

The determination of net calorific value was performed according
‘to Polish Standard PN-81 G-04513, "Determination of combustion
heat and calculation of‘thé heating value"

The method is based on a complete combustion of the weighed amount
of sélid dry waste in the atmosphere of oxygen under presure in a
calorimetric bomb (at a constant volume), in an isothermié or
adiabatic system, and on méasUring a temperature increase of the
water in a calorimetric vessel.

This method provides for making corrections for the heat emiﬁted
upon the formation and dissolution of sulphuric and nitric acid
during combastion process,

To determination the net calorific value of the city waste samples
of 1.5 g in mass were taken. ' )

The determination results of net calorific value are compiled in
table 2.4, 2. '
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Table 2.4.%.
Net calorific

~ 7=

value of municipal waste (Poznan 12/4-11/1992)

Sample Samplé Date of Net calorific

number name Sampling value (n.c.v.)
k3/kg kecal /kg

I INSTITUTION 12/4/1992 22270 5319

' 12/5/1992 23200 5541

12/7/1992 20809 4970

12/8/1992 21610 5161

12/9/1992 23765 5676

12/10/1992 21448 5123

12/11/1992 25200 6019

11 COMMERC . 12/4/1992 24306 5805

12/5/1992 24522 5857

12/7/1992 27348 6532

12/8/1992 27920 6669

12/9/1992 25155 6008

12/10/1992 24930 5954

12/11/1992 27987 6685

111 NO PEC 12/4/1992 21530 5142

12/5/1992 25741 6148

12/7/1992 24100 5756

12/8/1992 23130 5525

12/9/1992 22452 5363

12/10/1992 24330 5811

12/11/1992 24108 5758
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Table 2.2, (continuation)
Net calorific value of municipal waste (Poznan 12/4~11/1992)

- 78 ..

Sample Sample Date of Net calorific
number name sampling value (n.c.v,)
kJ/kg kecal /kg

18Y TECH. -KOM. 12/4/1992 20800 4967
12/5/1992 21420 5116

12/7/1992 22230 5309

12/8/1992 24660 5890

12/9/1992 22805 | 5447

12/10/1992 23160 5532

12/11/1992 20935 5000

\ PEC 12/4/1992 22572 5391
12/5/1992 23603 5637

12/1/1992 24670 5892

12/8/1992 22300 5326

12/9/1992 23280 5560

12/10/1992 23400 5589

12/11/1992 23100 5517

Vi MARKET 12/4/1992 20675 4938
12/5/1992 19750 4717

12/7/1992 20520 4901

12/8/1992 21930 5238

12/9/1992 21276 5081

12,/10/1992 22504 5375

12/11/1992 22045 5265

AZ-35




Z2.4.3 ELEMENTARY ANALYSIS OF MUNICIPIAL WASTES

2.4.3.1 Determination of the content of C, H, N, O.

Determinations were performed in a way analogous to that applied
in Polish Standard PN-85 G-04549 "High-sped method of carbon and
hydrogen content determination by an automatic Perkin-Elmer
analyzer". .
The Automatic Perkin-Elmer analyzer Model 2400 was used.
In this tYpe of analyzers the mass of samples to be subject to
analysis may range from 1.5 to 4 mg.
The waste samples obtained for analysis were inhomogeneous both in
the size and specific weight of particular particles, The
elementary analysis of the received waste requires a proper
preparation of the samples so that the amount taken would be
representative for the whole sample.
In order to adjust the form of the analyzed sample te the
requirements of the applied apparatus, the following procedure of
grinding and averaging the analyzed samples of the waste was
applied: '

a) Preliminary grinding and averaging
An average sample of 4 g. in mass wvas taken from the supplied
waste and mixed with 16 g, of silica for chromatographic purposes,
of particle size distribution 60 -~ 120 mesh (MN-Kieselgel 60
Macherey & Nagel - Duren, Germany). The applied silica had
satisfactory homogeneity in particle size distribution and
satisfactory chemical purity. The mixture of silica and waste was
stirred and ground in mortar for about 2 hours. In the process of
grinding silica with grains of sharp edges and grater hardness
than the components of the waste samples helps in breaking up the
long and elastic fibres, The Sio2 powder produced upon grinding
deposits on the particles of the ground sample, thus preventing
repeated agglomeration.
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b} Refinement
From a sample prepared according to a procedure described in -a-,
an average sample of 5 ¢, in mass was taken following the
generally accepted rules. Further refinement was also performed by
grinding in a mortar, as in 1, for 1 hour.

¢) Refinement at the temperature of liquid nitrogen
From a sample prepared according to a procedure given in -b-, an
average sample of 1 ¢g. in mass was taken following the generally
accepted rules.  This sample, though nicely refined, still
contained small fibres and pieces of plastics. Further refinement
-was carried out at the temperature of liquid nitrogen, at which
most of the Substances, and in particular polymers of plastics
become fragile. The averaged sample was placed in a mortar cooled .
in liquid nitrogen, then flooded with liquid nitrogen, and ground
for 20 min. The nitrogen evaporated during refinement was

constantly made-up,

d) Final powdering and drying .
From a sample prepared according teo a procedure described in -c¢-,
an average sample of 300 mg in mass was taken fdllowing the
generally accepted rules, The average sample was further refined
in liquid nitrogen in an agate mortar for about 20 minutes. Then
the refined sample was dried at 105°C., Thus prepared sample for
analysis contained 20% of the analyzed waste and B0% of silica.
In the calculations the amount of moisture the sample contained
prior to its additional powdering, was taken into account,.
Results of CHNO analysis in municipial wastes are listed in table 2951/2',‘

2,4,3.2 Determination of sulphur content
Determination of sulphur content was carried out according to the
Polish Standard PN-76 G-04514, ''Determination of total sulphur

content by a high-temperature combustion method".
The method involves combustion of the weighed amount of the
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substance in oxygen stream at temperatures 1250 - 1350 °C;'
absorption of the ylelded sulphuric oxide in hydrogen peroxide
solution, and acid-base titrimetric determination of the formed
sulphuric acid. The methed allows for making correcticnsg for the
amount of chlorine by employing titration method with solution of
mercuric nitrate against diphenylcarbazone. The sulphur content in
the studied waste materials was determined for samples of 1.5-2 g.
in mass,. _

Results of sulphur determinations in municipial wastes are listed

in the tableh?4/,
2.4.3.3 Determnination of chlorine content

The determination of chlorine content was performed using a method
described in Polish Standard PN-78 G-04534 ‘“Determination of
chlorine content".

The method involves a complete combustion of the analyzed sample
in the presence of the Eschka-mixture in a calorimetric bomb, in
the atmosphere of oxygen, and determination of chlorine content in
the combustion products by the Volhard method., The chlorine
content in the waste materials was determined for samples of 1 -
1.5 g. in mass,. _
‘Results of chlorine content determinations in municipial wastes
are listed in table LH&%
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BI. Drawing of Truck Scale
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- D. Geological Survey Data
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" E. Route Maps of Collection
Trucks traced by Time and
~ Motion Survey
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F.  Topographical Survey Maps
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