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The aBpIipant requested an investigation of gaseous em ssions
from burning wood, with enphasis on aromatic carbon hydroxides.

The investigators were provided with a basic tile stove and a
stove insert. The testing took place at the site of the tile
stove association at 1100 Vienna.

Descrivtion 0of | nv i Lon:
[.1 Methods of Investigation

The dinensions of the stove nade it inpossible to
obtain sanples of the entire flue emssions, therefore
a partial sanple was used.

This sanmple was taken from the approximate mddl e of
the flue pipe - the exact location is made clear in the
attached di agram

The gas sanPIes were passed through a copl|nﬂ trap in
order to extract the aromatic conpounds in the benzene.
Analysis of a blank sanple showed that aromatic
conpounds were below the detection |imt, Therefore,
absorption of aromatics into the extraction fluid can
under the circumstances of the experinent, be assume
to be conplete.

The prepared em ssion sanples were then exam ned for
aromatic content by a gas chromatograph.

The sanFIe preparation described were necessary because
of problems with condensation of higher aromatics as
wel | as contam nation and |oss via soot and dust.

Simlar procedures are described several tines in
scientific literature: this investigation therefore
does not contain extensive detail of nmethods and their
rel ative shortcomngs but enphasizes the detection and
anal ysis of particle loss and em ssions.
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Instrumen nd Chemical

Gas Chromatograph: Carlo Erba, Fractocap 4200

Detector: FID and ECD

Injector: Split/Splitless

Gas: Hydrogen (4.5 Messer Griesheim)
Nitrogen (5.5 Messer Griesheim)
Synthetic Air (kw-free Messer Griesheim)

Temperature Programmer

Integrator Shimadzu C1R

X.Y. Writer

GC Pillar Durabond DB5 30 m: ID 32 mm

Film thickness .25 jun

Pump (Production 2.6 m3/h at 1 bar)

Washing Bottle (Glass 20 ml)

Suction Probe (Glass)

Fill-Body for Washing Bottles

Measuring Cylinders

5 pl syringe for gc

10 ml syringe for gc

5 ml gas-tight syringe

Hose Connections

n-Heptane (gc pure Merck)

Benzene (gc pure Riedl de Haen)

Toluene (gc pure Merck)

Page 2
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Formaldehyde was found only in the stove insert and only
during the first 2 minutes of burning, when the stove temp,
was at 1s*c.

Its concentration was 60 ppm 30 seconds after the start of
the fire and decreased thereafter. The sum concentration of
the carbon hydroxides can be seen in table 1.

In comparison, a cigarette (brand Jonny Filter) was sucked
through the sample hose (‘'smoked™) and its total emissions
were absorbed by the cooling trap fluid. Results of the
analysis were qualitatively similar to those obtained from
the stove insert (numerous polycyclical aromatics detected).
uantitativelz, the aromatics content is approximately one
actor 10 higher than in the tests with the basic tile
stove. See Table 9.

Conclusions

Based on the results obtained, the following statements can be
made. The content of unburned carbonhydroxides in the tile stove
tested with beach or birch wood is below 100 mg/Nm3. The
percentage of polycyclical aromatic carbonhydroxidesin the flue
gases under optimal burn conditions, with 20 ug/m*, can be
considered particularly low.

The concentrations of CO and so, are in the normal range for a
mostly complete burn and otherwise in the .01 percentile range
because of the lows-content of the wood.

The results obtained with the stove inserts were in part much
higher than those of the masonry tile stove. Using beach wood
(15 kg) and 10 Pa draft resulted in concentrations pf
polycyclical aromatics 100 times higher (2000 ug) than those
found in the masonry tile stove, with a total content of
carbonhydroxides at 1400 mg/Nm3.

Results of a comparison test with a cigarette showed aromatics
contents on the average to be 10 times higher than those of the
basic tile stove.

Under the test conditions selected, chlorinated aromatic
hydroxides were practically undetectable, assuming a detection
Limit of approx. 1 ug/m.
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Xyl ene (for analysis Merck)

Standard for Polycyclical Aromatics
Standard for Fornal dehyde

Measuring Instrunents for

CO determ nation

co, determ nation

so, determnation

Scale for Collecting Burned Materia

Negative Pressure Manoneter for Pressure Measurenent
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Thermal Probes for Determning Tenperature of Fire Box, Flue and

Room

Various Small Instruments, Chemcals and Filters for the GC and

t he other Instruments

1.3 Results:

During each test, the stove used would be filled with the
wood and neasurenents would begin at the first appearance of

flames. The sample was sucked through 10 ml benzes,
benzes were changed after 15, 30 and 90 mnutes. The

and the

sanpl es thus obtained were cooled to room tenperature and

injected into the gc. During this tine, measurenents

wer e

taken for concentrations of CO co, , S0, , the tenperature

of the fire box, the roomand the tlue em ssions, and
draft (negative pressure).

Gaschr omat osr anhv:

Injection: 2 ml sanple + 2 pl nethano
1 mn. splitless

Tenper at ures:
Injector: 60" C
Stove: 4 mn. isothermb55 C

to 310" C, 4 degrees/min.
310" C 5 min. i1sotherm

Detector: 320" C

t he
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Gases:
Carrier Gas: Hydrogen 40 cm/sec
Detector: Hydrogen 1 xp/ew
Ni trogen .5 kp/cm®
J P b

Air .7 xp/en”

The identification and determnation of concentrations were
done by standard. over retention tine and - tenperature as
well aS the length of the peaks.

The results can be seen in the attached tables and diagranms.
Detection linit (approx. 5 mg/m’)

1.4 Testina of Stove Insert

Sone gas sanples were taken directly fromthe cooling trap
to detect |osses.

The concentrations in these were below the detection limt.

Sampl es were exam ned for chlorine compounds under the sanme
conditions described in .3,

No chl orine-containing carbonhydroxides could be detected
(detector: ECD).

Some gas sanples were nmeasured for formal dehyde content and
total concentration of carbon hydroxides.
Pillar: Poropac Q

2m / | D 4mm

Injection amount: 1 m gas at 20°c

Stove tenperature: 8o°c

Detector: 200'C FID

Standard: Formal dehyde; n-hexane
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Table 1
stove: Tile stove
Anmounts burned: 20 kg beech wood
Draft pressure: 20 PA
77 mg/m3 total O2
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Table 2

Stove: Tile stove
Amount burned: 10 kg beech wood
Draft pressure: 20 Pa
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5 19122 |s0s]135)0,6| 20 0,05 || Pyrene 4  pg/mw

| | . .
10 7,502:2 655|184 0,49 15 10,05 | Single ring aromatics 60 ung/m
15 |s,5{22 |e15]217 0,39 15 0,08

e
20 ¢ 4 |21 |550[217 f0,3 11.550,05 Acenapht hyl ene 24 pg/m
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Table 3
Stove: Tile stove
Amount burned: 20 kg beech wood
Draft pressure: 10 Pa
80 mg/m3 total CO2
o J20 |22 |eo | & snthracene 212 g/’
: Pyr ene 26 pg/o’
12 125 1,2 | Chrysene 24 pgle’
Benzopyr ene 58 pg/n’
Benzof | uor ant hene 69 ug/=’
Benzoperyl ene 16 pg/=’
Dibenzathracene 28 pg/n’
Single ring aromatics 150 pg/n*
20 lll |22 I781 249|j1 JI S [lanthracene 104 pg/=’
! I Pyrene 10 pg/m’
s3lies 1,8 ||Chrysene 7 pg/m’
Benzof | uor ant hene 34 pg/n’
Single ring aromatics 75 pg/w’
3 2 1lant hracene 17 we/='
2 2
1, 1,8||single ring aromtics 20 wg/m
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Table 4
Stove: Tile stove
Amount burned: 10 kg beech wood
Draft pressure: 20 PA
HEREIEI R P
[ L BN I Y < e
gl 2]l Bl x| =] G128 |8
o] ()] B ] + [ =1 =
&) + +) o <] o] D
. £ . 8 0 3
LEl 2l Bl 512l o
al gl gl =}o]o ?
105] 99 Pol ycyclical aromatics 20 wg/=’
50811684]008112,% | 4 | gingle ring aromatics 30 pg/v’
5881198]101 |15 )1
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6300 22000054325 | %3 | g6 aromatics 10 pg/m’
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Table 5

Stwe : Tile oven

Amount burned: 20 kg birch wood

Draft pressure: 20 Pa
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0 ?&5 18 1100 60 Single ring aromatics 3,5 mg/m’

S J16]18 |643]1601,5]15 [o,1 |Acenaphthylene 77 ug/m

10 }3.1 18 | 700]18242,7117,910,1 | Acenapht hene 102 pg/m

15 §1,5 18 | 720420942,7|17,5|5,8 | Fl uorene 26 pg/m'
Ant hracene * 40 pg/m’
Benzopyr ene ' 350  pg/m’
Benzofluoranthene 623 pg/m’
Di benzoant hr acene 70 ug/m’
O her POA . 300  ug/w

201 9 J18 [732]22482,.5] 17 ‘| 5 Single ring aromatics 5 mg/m’

251 6 |18 [760]249j0,4| 17 | 2 | Polycyclical aromatics 50 ug/m’

% | 5|18 |700|252]0,:215,5] 0

45 12,5 20 |590]250 0..lYB,5 | 0

71 1127 |aBo|236]0, 44,7 | ©

8s {0,528 |a10|218]0,: 32,7 | 0




Technological Trade Museum No. K12 303 Page

1966 01 13
Table 6
Stove: Tile Stove
Amount burned: 10 kg birch wood
Draft pressure: 20 Pa
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10 512 13:3]0,1{11,5 Ant hr acene 24 ug/m®
15 23| 150|0,1113.5 other POA 250 pg/m*
20 ] 515 160] 0,84 9,3
s ags| 152|0,2]7,3 Single ring aromatics 3.0 mg/m
50 aod| 143]0,3la,8 | 0 Polycyclical aromatics 25 pg/m’
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Table 7
stove: Stove insert (Kaschutz)
Anmount burned: 15 kg beech wood
1400 mg/m3 total €02
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o 11 2; ;7 50 Single ring aromatics 4 ng/m
Acenapht hyl ene 241 pe/n’
15 | 26 |s20l220| 38| 13 | 7 | Acenaphthene 73 wg/m
Fl uor ene 41 ug/n'
17 |26 |550{300| @ | 18 | 12 | Anthracene 278 ug/n’
17§27 Usool320] 2 | 18 | 18 Benzoant hracene 090 ug/m
r Benzof | uor ant hene 210 ng/='
17§28 [ 7721383!5,2] 18 | 14 | Oher POA 600 ug/m’
20 | 30 |760!377|5,6]12,7]12,5
20 | 32" 16601410 [4.7) 17 9 Single ring aromatics 1,5 mg/m
Acenapht hyl ene 255 ug/n’
Acenapht hene 168 mng/m
, Fl uor ene 16  ug/m’
Ant hr acene 104 pg/m
Fl uor ant hene 188 ug/m’

Benzof | uor ant hene
O her PQA

433 pg/n
300 pg/m
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St ove:

Anmount

bur ned:

1300 mg tota

{ Burn time
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Tabl e 8
stove insert (brand Kaschutz)
10 kg beech wood
co,
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293] 28,7 Single ring aromatics 6 mg/m
Acenapht hyl ene 100 pg/m’
1as| eslo,5] 3 | o | Acenaphthene i 32 pg/n’
64s| 343]2,2|14,4| 4,c | Fluorene 31 pg/w’
Ant hr acene 7 ug/m
785] 416|325| 18,6] 5,t | Fl uorant hene 7.5 pg/n’
770| 437{3,2] 19 | 4,5 | Pyrene 13 pg/n
705 483]325] 19 | 3 | Chrysene 403 wg/n’
679] 415]3,2]15,2]1,0 | Cther POA 400 pg/m*
Single ring aromatics 4 pg/n’
Acenapht hene 150 pg/e’
Pyrene 7 pe/o’
Chrysene - 15 pg/e’ -
Ot her 250 ug/n'

Draft pressure

Room temp

22
22

24
25
27
25
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Table 9

Coarette

Napht al i ne
Acenapht hene

Ant hracene
Flwranthene
Benzoant hr acene

Benzoperyl ene

K 12 303
1986 01 13

Single ring aromatics approx. 900 pg/m3

- ——————— - - - — - -

Expl anation of Table Terns

amount burned: kg of wood

Draft pressure: Pa negative pressure

Total cmp: carbon hydroxides in ng (CH, n/m3)
Burn tine: ninutes

Boomtenp: e C

Fire box tenp and flue gas tenp: °c

CO content: vol.-%

oo, content: vol.-%
S content: 10-2 vol.-%

m3: normal m3dat 200 C

Page



This analytical report (exclusive of cover page)

contains 15 pages 9 tables no graphics no photos no additions.

Representative: Richter/Be Vienna, 1/13/1986
The Director: Director of Testing:
Hofrat Dipl. Ing. Dr, techn. Univ. dozent Dipl. Ing.
Friedrich Plockinger Dr techn.

Ernst Wogrolly

The Investigator:




