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.1 Backaround and goal of the prolea 

In the last century the emissians of acid gaser,' heovy metals and pediculate matter (PM) 
from i n d d a l  processes hove been drastically reduced, However the emission of ultra fine 
particles seems to be still vsry high. Uhra fine particles are Important because of their very 
small diameter and their assockfed heolth impact. Ultra -fine porh'des with o diarnebr af 
lesi thon 10 p n  ore defined as PM10, The PM10 immission along maln hdk 
conneciions and in cities is mostly above the I h  limit. Impcwiant FMlO sources are road 
tdk, the off road soector, house heating, indnemtion ond industrial p r ~ m y  . Generally 
if is expqsted that ropd traffic contrilyhs 40 to 60% *.the PMlO immission. M e  is known 
gbovt other PM1 0 seurces. 

i 

. 

In the past, woste incinerution' plants have astimafed to be on mlevad source for air 
. . .  palluiiao. Due to the incineration temperature and the waste composition (heavy metds 

wlt and mineral componts) mi p w o  -centon* can be ewaed-  we 
1s known about the &timy flue e= tmo'm3n' systems Qnd *e 43mi=ions of u'vb 
flne purticies in the range between 0,Ol and 10 pm from waste inclnodon. . 

The gob1 of &is p+et therefom is to measurn the effkieniy of different flue gas trebtment 
technoloeies far ulim fine padides and to get o situation analysis of the emissions from . 

i : waste indnsratien ptapk. 

2 Particle detection +erne 

a 

' 
For ihe measurement of pariicvtote matter usually graVimeWi ystems are osed.'These 
@erns & the total mass of the particles, bvt nothing is known aboUt the slze and the 
size distribution of these particles. In this proiect the followihe measuring devices were 
used: NanoMet, SMPS, ELPl ond OPC. 

, 

a . .  

e 

28/03 2007 

NonoAAet riieasurea &e total particle surface and delivers a qualitative 'signal of the . 
total partide number. 
SMPS (Scanning Mobilily Particle Sizotj is o measuring device for the porticls 
c*n&&tion infunction ef the panicle diornebr up to 1 m. 
ELPl (Electiical Lew Premure Impador) meosures the portlde concentrotion in 
function of the partide size up to a diameter of 10 w. 
OPC (Opticol Particle Counter] is a loser optical particle counter ond 
meosumseres partkles from 0.35 prn up to 1 7,5 ptn in 13 size classes. 

WED IO: 52 

-1. ' 
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, I  1 ' I  1' 28-MFIR-2007 . 10:48 F r o m :  To : 21328707 *- .P.4/12 

1 1  

The (&wing &etch shews the somplirrg system and h e  gas conditioning for he 
. rneosuring devices. 

. 

- .  

heatedparts 

The flue ~ e s  nets heated up to 1 3 m  ond then Qiluled ta prsvent cond\ensotion. The 
dilution gmde was depending on h e  particle concentfation and was in Q rowe between 
1 : 75,l: 300 for the SMPS and h e  N Q ~ o M ~  and 1 ; 8 , l  : 44 for the.ElPI 

Removal efficency of twdhtonul flue BCM cleadng eystems 

During h e  prored measurements in four different municipal solid d e  incinemtioris 
(MSW) have been cairied QUI, . 

All plonts were wuipped .wih different flue gas Irecatmen4 *terns which included: 

Wectro Static Pdpilor or boghouse filter 
. Wetsecrubber 

- %[ESP 
0 SNCR o~SCR - D & ~ x  SpIm 

c 

, 

-2- 

28/03 2007 WED 1 0 : 6 2  CTX/RX NO 68911 @IO04 
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.': 28-MFIR-2007 I@:% From:  , 

Plant No. 1 
, This ptcmt isxquippad with 

a beforeESP 
before scrubber 
in the slack ' 

carried out: 

I .  

To:2020707 

wet scrubber ond SCR-DeNOx. The meaurernonh 

t 

P. 5'1'2 

were 

Measukd values In nrwgas. after ESP and in cleangas 
plant do. 9 

q,Qa+Ps - .....-e,. .---..-.- 
$.a*' - _.. .v ..C - 

._ --__.-_ .. -.- - c--- - 
.. . - .\ 2 

C.  - --* n-n*:cIeongas (OPC) 
... -c 1,mw - 

,-. . .-.- ..- ..) - 
I - +. - 

.. 8 

1 10 6.M 8.1 

dlpl 

i 

l.O(IE*M) 

* .e 

The flue gas before ESP has a maximum padicle cencentmtien 01 \b8 prtider'an'. This 
concentration is reduced down to lo9 by Ihe ESP and down to 10' by the we1 scrubber. 
There are certain differences between'the ,mesurements of the SMPS and OPC which 
resutk from ditfarenl measuring principles. The tendencies of both resob Of0 the soma. 

It's inter-ting to see the slight shill of the maxirnvm of the particle speckum by ,he ESP, As 
Q result of h e  charging ChOmcterisIic the ESP has o minimum of effitienq al clround 
0,s pm.' Therefore the pedicle conaentrdon ofier ESP has a maxirnvrn 01 0.2 )un, 

. 

28/03 2007 WED l0:52 28/03 2007 WED l0:52 [TX/RX NO '68911 # 0 0 5  
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- '  28-MRR-2007 10:48 F r o m :  To : 2020757 P. 7 / Y 2  

Plant Ne. 2 
Plant No. 2 is equipped with crn ESP, wet scrubber and SNCR-DeNOx. The ma&urements 
were carried out: 

. . 

. befumESP 
0 befsre wubbar 

in the stack 
0 after 4D-Filter 

The COndifiOI'l6 in the. row gos of plant No. 2 ore similar to hose in plant No. 1. 
Remarkably is, in comparison with plant No. 1, h e  much srnafler concentmtlon around 
0.03 pm. The ESP reduces the maximum parficle conceptrution by b o  orders of 
magnitude. 

28/03 2007 WEXl 10:52 [TX/RX NO 68911 m o o 7  
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T o  : 2020707 P. 8/12 

I 
significant reduetion might be the 'ring-[ei"-Venturl stage of the wet scrubber. The 
observed slight increase of the podicla concenttation around 0,04 pm covld be caused by 
he a~glomerafion of ultrafine dust by Amonium from the SNCR-System. 

, .  

. The removal efficiency d' the 'total flus gos treatmetti (ESP/wef scrubber) in the 
concentration moirimum amounts' IO 99.99%, . .  . .  . .  

. .  
. .  . .  . .  

' 
. . .  

. .  . -  . .  . 

. . .  

:.:. 

..:- 1 ; .  . , ' .  ' .  . .  

The "4D-Filtet" (DeDud, DeNOx, DeDioxin, Desulferisation), a pit01 plant of VonRoll in 
the plant No. 2 was clha measured for its PMI 0 removal .efklency. Concerntng the fine 
purticles, the pilot plont works hlghly efficienl. Values below IO' partiJe/cmS are achieved 
by the ceramic filter candles. The fine particle removal efficiensy is hlgher hun the 
configurntian 2-field ESP and Venturi we1 scrubber. 
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26-MRR-2007 10: 49 From:  T o  : 2020707 
' .  

P. 9/22 

_ _  * .  
% +, i e x  

Plant No. 3 

Plant No, 3 IS equipped will1 an ESP, we1 scrubber, we1 ESP and SCR OeNOX. The 
measurements were curried out; 

.before ESP 
4 befora scrubber 

in the slack 

from boiler to stuck 

. 

wet ESP QeNOx 

1. msasuring-point Y. 2 measuring poinl 3; mewwing poinl 

The particle concentrotion tn the raw gas has Q maximum of 'IO" parlicle/cm3 at a 
diameter of 0.15 ~ m ,  The ESP lowem the concentrution to 104 parficle/cm5 ond d e r  the 
further flue gas .treatment to vqluss between S.1 Od and lo" pclrticIe/cm'. Below 0.04 cun o 
recombination af panicles after the ESP is observed. This m!ght be a result af condensation 
of sulfric acid, as already ddseribsd under plan! No. I - 

-7. 

28/03 2007 WED 10:52  [TX/RX NO 68911 # 009 
. .  ._ .. --- ...................................................... .... ............ 
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To:2028707 P. 18/12 
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28-MW-2007 10:49 From: T o  : 2020707 P. ll,, 12 

," I .  . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  ., 

. .  

!. ' . 
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. .  

a .  

. . .  

I. . 

. .  - .  

. . . .  
. . -  

. .  
. .  . -  

. .  
... 

.. 
Fine partlcle conentr"atlon at 0.35 6.25)irn 

. The number conpntrotion of fine padkles in clean gas with diolneiers befween 0.35' and 
8,25 pm is very low (300 - 400 pgrtieles/cm'). As a consequence, particles above 0.35 
pm can .be neglecied. , . 

. .  

-9- 

28/03 2007 WED 10:52 CTX/RX NO 68911 la 011 
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. 
. I4 '28-MRR-2007 10:49 F r o m :  To : 2020707 

Conrlusions . 
I .  . .  .. . 

The tetnoval efficiency:for PMlO of the flue 90s treatment +erns In all plants le very 
good. The number concentration ef mast plonk is in the same order of magnitude os 
ambient ,air, According to our measurement$ we erin st* that wmta incineration plank 
with up-to-date flue .gas cleaniw systems are not CI .mlevont source foi the' emission of 
ultra fine partfdes Info the envicbimant. Particles above 1 pm'are ulmast completely 
eliminated. , 

. .  

. .  
. .  

. .  

. . .  

. .  . . . . . .  _ !  

. .  
. . . .  

. .  , .  . 
. .  

. .  
. .  

. .  . .  

. .  

. .  . .  
I 

Final report "Messmethodik und Absccheidernegkhkeiten von Feinstoubparrikel (PM I 0) 
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FINE PARTICLE EMISSION FROM W STE INC$iD&%hm 4 
H. BURTSCHER', M. BRm\JNER2, M. ZURCH 

' Fachhochschule Aargau, Klosterzelgstrasse C 

UMTEC, Hochschule Rapperswil, Oberseestr. 10, CH 8640 Rapperswil, Switzerland 

Matter Engineering, 56 10 Wohlen, Switzerland. 

2 

3 

Keywords: Incineration, fine particle emisisons, flue gas cleaning, Electrostatic Precipitator. 

INTRODUCTION 

So far only few studies were performed to investigate the fine particle emissions from waste incineration. 
Usually the total particle mass concentration and concentration of certain species (dioxin, mercury, ...) are 
measured. Sophisticated flue gas cleaning systems, consisting of electrostatic precipitators, wet scrubbers, 
catalysts and so on are applied, but again, the efficiency of these devices therefore also is not known well. 
Within the project presented here measurements of raw gas concentrations and concentrations after the 
different stages of the cleaning systems were done. Plants with different cleaning technologies have been 
investigated. 

METHODS 

Particle size distributions were measured using a scanning mobility particle sizer (SMPS), an electrical 
low pressure impactor (ELPI), and an optical particle counter (OPC). The combination of these 
instruments allows to cover a size range from about 10 nm to 10 ,um. In addition, integral information was 
obtained by a NanoMet System, consisting of a difhsion charging sensor, yielding informaion on the total 
particle attachment cross section and a photoelectric senor for products from incomplete combustion 
(Kasper et al., 2000). Iiigure 1 shows the setup. The exhaust gas is sampled by a heated probe, the flow is 
then split into 

I - 
NanoMet 

compressed air 
filter and dryer 

heated parts 
Fig. 1 : Experimental Setup 
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S26 Abslracts of the European Aerosol Conrerence 200 I 

two parts. One passes a cyclone, where larger particles are removed, is diluted by a rotating disk diluter 
(Hugh et al. 1997), and feeds SMPS and NanoMet-Sensors. The second part is diluted by a two stage 
ejector dilution system and is used for ELPI and OPC. 

RESULTS 

Figure 2 shows an example of size distributions, measured at a plant equipped with an electrostatic 
precipitator (ESP), a wet scrubber, and,a DeNOx catalyst. Measurements were done before the ESP (raw 
gas), after the ESP and after the catalyst, where the flue gas enters into the chimney. The results show the 
very high efficiency of the gas cleaning system. The emitted particle concentrations are close to ambient 
air concentrations. 

I 

1 .E+09 

I .E+08 

I .E+07 

I -; l.E+06 

I G  

1 l.E+04 1 I.E+03 P 

1 .E+02 

1 .E+OI 

1 I.E+QO 

........ ......... ...... _____ 

before ESP 
.... ... ...... __ 

after ESP 
. . . . . . . . . . . . . . . . . . . . . .  .. ~ .... 

...... 

. .  

after De NOx 
............ . . . . .  ... .... 

Figure 2. This is the sort of Figure which illustrates good agreement between theory and experiment. 
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photoemission from particles in diesel exhaust. Atmos. Environ. 26A (1 992) 3287-3290 
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1991: 

J. Stober, B. Schleicher and H. Burtscher: Bipolar diffusion charging of particles in noble 
gases. Aerosol Sci. Technol. 14 (1991) 66-73 

B. Schleicher, Th. Jung, H. Hug and H. Burtscher: Ultrafine particles adsorbed on HOPG 
measured by STM. Z. Phys. D, 19 (1991) 327-331 

W. Mohr, A. Schmidt-Ott, H. Burtscher und S. Krummacher: Nahkantenstruktur von in 
Edelgasen suspendierten Partikeln. Jahresbericht 1990, Hasylab 

S. Krummacher, H. Burtscher, W. Mohr und A. Schhidt-Ott: Nahkantenstruktur der L3 Kante 
von suspendierten Pb-Teilchen. Jahresbericht 1990, Forschungszentrum Julich,' Inst. fur 
Festkorperforschung 186-1 88 

H. Burtscher: Eigenschaften und Messung von Partikeln im submikronen Bereich. Swiss 
Contamination Control, 4 (1991) 16-24 

H. Burtscher, A. Leonardi, D.Steiner, U. Baltensperger: Relation between Fuchs-surface and 
mobility diameter of particles in combustion exhaust. Jahresbericht 1990, Paul Scherrer 
Institut, Labor f. Chemie, ed. H.W. Gaggeler und R. Lorenzen, 

A. Schmidt-Ott, W. Krull and H. Burtscher: Electrostatic Fire Detector. Fire Savety Journal, 
17 (1 991 ) 423-430 

U. Muller, M. Ammann, H. Burtscher and A. Schmidt-Ott: Photoemission from clean and 
oxygen covered ultrafine nickel particles. Phys. Rev. B, 44 (1991) 8284-8287 

h 

1990: 

H.C. Siegmann und H. Burtscher: Photoemission experiments on small particles in gas 
suspension. in: Photoemission and Absorption Spectroscopy of Solids and Interfaces with 
Synchrotron Radiation, CVlll Corso, Soc. ltaliana di Fisica, Editrice Compositori, Bologna 
1990,355-372 

M. Loepfe, M. Allemann and H. Burtscher: Molecular Beam Photoionization Spectroscopy of 
Combustion Products. Proc. SASP 90, Symposium on Atomic and Surface Physics, March 
18-24, Obertraun, Austria. (1 990) 123-1 27 

H. Burtscher and A. Schmidt-Ott: Aerosol Sensor Principles Based on Measurement of 
Electric Charge. in Trends in Aerosol Research, Seminar of the Sonderforschungsbereich 
209,4.12.1989, Univ. Duisburg, ed. A. Schmidt-Ott 116-123 

S.R. McDow, W. Giger, H. Burtscher, A. Schmidt-Ott and H.C. Siegmann: Polycyclic 
aromatic hydrocarbons and combustion aerosol photoemission. Atm. Environment, 24 
(1 990) 291 1-291 6 

H. Burtscher, A. Leonardi, S. Diserens and H.C. Siegmann: Characterisation of particles in 
combustion exhaust. in Aerosols, Science, Industry, Health and Environment, Vol. I, ed. S. 
Masuda and K. Takahashi, Pergamon Press, Oxford, (1990) 524-527. 
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M. Ammann and H. Burtscher: Characterization of ultrafine particles in Mt. Etna emissions. 
Bull. Volcanology, 52 (1990) 577-583 

M. Ammann, H. Burtscher and H.C. Siegmann: Monitoring volcanic activity by 
characterisation of the ultrafine aerosol emissions. J. aerosol Sci. 21, Suppl. 1 (1990) 275- 
278 

A. Leonardi, H. Burtscher, A. Weber, U. Baltensperger, A. Kasenbrink and B. Georgi: 
Ambient aerosol characterisation by comparison of particle size and mass with 
epiphaniometer and photoemission data. J. Aerosol Sci. 21 , Suppl. 1 (1990) 189-1 92 

H. Burtscher, A. Glinz and M. Ochs: Ions in combustion exhaust as soot monitor. J. Aerosol 
Sci. 21, Suppl. 1 (1990) 579-482 

A. Leonardi, H. Burtscher, A. Weber and U. Baltensperger: Relation between different 
methods to monitor combustion aerosols. J. Aerosol Sci., 21, Suppl. 1 (1990) 583-586 

D. Steiner, S. Diserens, H. Burtscher and H.C. Siegmann: Adsorption and desorption of 
PAH's on combustion aerosols. J. Aerosol Sci. 21, Suppl. 1 (1990) 27-30 

h 

1989: 

H. Burtscher, U. Muller, A. Schmidt-Ott: Monitoring Adsorption on Small Particles. Z Phys D 
12 (1 989) 563-565 

H. Burtscher, A. Schmidt-Ott and S. McDow: Messung von Partikeln in 
Verbrennungsabgasen, Bull. ETH Nr. 219 (1989) 17-18 

A. Schmidt-Ott, W. Krull and H. Burtscher: Electrostatic Fire Detector. Proc. AUBE- 
Conference, Duisburg, Sept. 1989 

H. Burtscher: Dynamische Messung von Partikeln mittels Aerosol-Photoemission. Bull. SEV 
80 (1 989) 151 5-1 51 9 

h 

1988: 

H. Burtscher, A. Schmidt-Ott and H. C. Siegmann: Monitoring Particulate Emissions from 
Combustion Processes by Photoemission. Aerosol Sci. Technol. 18 (1 988), 125-1 32 . 

G. Faraci, A.R. Pennisi, V. Privitera, H. Burtscher A. Schmidt-Ott and H.C. Siegmann: 
Metallic Cluster Photoemission. Physica Scripta 37 (1 988) 728-729 

G. Farad, A.R. Pennisi, V. Privitera, H. Burtscher and A. Schmidt-Ott: Photoemission from 
small particles of Ag and Au. Phys. Rev. B 37 (1 988) 10542-1 0946 

M Rosatzin and H. Burtscher: Improved Photoemission Sensor for Detection of Particulate 
Emissions from Combustions. J. Aerosol Sci. 19 (1988) 633-637 

U. Muller, H. Burtscher and A. Schmidt-Ott: Photoemission from Small Metal Spheres - A 
Model Calculation using an Enhanced Three-Step Model. Phys. Rev. B 38 (1988) 7814- 
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T. Jung, H. Burtscher and A. Schmidt-Ott: Multiple Charging of Ultrafine Aerosol Particles by 
Aerosol Photoemission. J. Aerosol Sci., 19 (1988) 485-490 

U. Muller, A. Schmidt-Ott and H. Burtscher: Photoelectric Quantum Yield of Free Silver 
Particles near Threshold. Z. Phys B 73 (1 988) 103-1 06 

H. Burtscher and A. Schmidt-Ott: Monitor for Particulate Emissions from Combustion 
Processes. Proceedings Conference on Spray Combustion, ILASS-Europe, 28-29 Man 
1988, Rouen, Frankreich, Paper 2.1 

H. Burtscher, U. Muller und A. Schmidt-Ott: Die photoelektrische Ausbeute von freien 
Silberteilchen. Helv.Phys.act. 61 (1 988) 180 

1987: 

U. Muller, A. Schmidt-Ott and H. Burtscher: First Measurement of Gas Adsorption to 
Ultrafine Particles: 0 2  on Ag. Phys. Rev. Lett., 58 (1987) p1684 

G. Faraci, A.R. Pennisi, H. Burtscher, A. Schmidt-Ott and H.C. Siegmann: Metallic Cluster 
Photoemission. ECA 11A (1987) p306 

U. Muller, H. Burtscher and A. Schmidt-Ott: First Adsorption Experiment on Free Ultrafine 
Particles: 0 2  on Ag. ECA 11A (I 987) p293 

H. Burtscher, P. Cohn, L. Scherrer, H.C. Siegmann, G. Faraci, A.R. Pennisi, V. Privitera, R. 
Cristofolini and V. Scribano: Investigation of Submicron Volcanic Aerosol Particles by 
Photoelectron Emission. J. Volcanology and Geothermal Res. 33 (1987) p349 

J. Schlatter, A. Schmidt-Ott and H. Burtscher: A simplified Electrostatic Aerosol Analyzer. J. 
Aerosol Sci. 18 (1987) p581 

H. Burtscher and A. Schmidt-Ott: Electrical Charge on Particles in Oil Burner Exhaust. in 
Aerosols ‘87 ed. M.J. Pilat and E.J. Davis, Proc. AAAR 1987 Annual Meeting, Seattle, 14.- 
17. Sept. 1987, pl82 

H. Burtscher and A. Schmidt-Ott: Detection of PAH-Adsorbates on Combustion Aerosols by 
Photoemission. Abstracts of Third Int. Conf. on Carbonaceous Particles in the Atmosphere, 
Berkeley, 5-8. OM. 1987, Lawrence Berkely Lab. LBL-23997, p56 

S.R. McDow, W. Giger, H. Burtscher and A. Schmidt-Ott: A Comparison of Aerosol 
Photoemission and Emissions of Polycyclic Aromatic Hydrocarbons from a Domestic Oil 
Heater. Abstracts of Third Int. Conf. on Carbonaceous Particles in the Atmosphere, 
Berkeley, 5-8. Okt. 1987, Lawrence Berkely Lab. LBL-23997, p57 

h 

1986: 

H. Burtscher, A. Reis and A. Schmidt-Ott: Particle Charge in Combustion Aerosols. J. 
Aerosol Sci., 17 (1986) p47 
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H. Burtscher and A. Schmidt-Ott: In Situ Measurement of Adsorption and Condensation of a 
Polyaromatic Hydrocarbon on Ultrafine Particles by Means of Photoemission. J. Aerosol 
Sci., 17 (1986) p699 

H. Burtscher and A. Schmidt-Ott: In Situ Measurement of Adsorption on Submicron 
Particles. in Aerosols, Formation and Reactivity; Proc. 2nd Int. Aerosol Conf., 22.-26. Sept. 
1986, Berlin, Pergamon Press, 1986 p833 

H. Burtscher and A. Schmidt-Ott: A New Method to Monitor Particulate Contamination from 
Combustion Processes. in Aerosols, formation and Reactivity, Proc. 2nd Int. Aerosol Conf., 
22.-26. Sept 1986, Berlin, Pergamon Press, 1986 p935 

H.C. Siegmann, H. Burtscher: Projektstudie SUSE, Umweltsonde. Gossen GmbH, Erlangen 
1986 

H.C. Siegmann, H. Burtscher: Projektstudie SUSE, Abgassonde. Gossen GmbH, Erlangen 
1986 

h 

1985: 

H. Burtscher, A. Reis, A. Schmidt-Ott and H.C. Siegmann: Characterisation of Combustion 
Aerosols by measurement of Charge and Photoelectric Chargeability. Proc. Int. Symp.- 
Workshop on Particulate and Multi-Phase Processes and 16th Annual Meeting of the Fine 
Particle Society, Miami, 1985 ed. T. Ariman and T.N. Veziroglu p58-2 

H. Burtscher and A. Schmidt-Ott: A New Setup for Surface Sensitive Particle 
Characterisation Involving Photoelectron Emission. Proc. Int. Symp.-Workshop on 
Particulate and Multi-Phase Processes and 16th Annual Meeting of the Fine Particle 
Society, Miami, 1985 ed. T. Ariman and T.N. Veziroglu p58-10 

H. Burtscher and A. Schmidt-Ott: Experiments on small Particles in Gas Suspension. Surf. 
Sci. 156 (1 985) p735 

1984: 

H. Burtscher and A. Schmidt-Ott: Surface Enrichement of Soot Particles in Photoelectrically 
Active Trace Species. Sci. Total Env. 36 (1984) p233 

H. Burtscher, A. Schmidt-Ott and H.C. Siegmann: Photoelectric Yield of Small Silver and 
Gold Particles Suspended in a Gas up to a Photon Energy of 10 eV. Z. Phys. B, 56 (1984) 
pl97 

H. Burtscher, R. Niessner and A. Schmidt-Ott: In Situ Detection by Photoelectron Emission 
of PAH Enriched on Particle Surfaces. in "Aerosols" ed. by B.Y.H. Liu, D.Y.H. Pui and H.J. 
Fissan, Elsevier (1 984) p443 

H. Burtscher, R. Niessner and A. Schmidt-Ott: In Situ Surface Analysis of Coated Particles. 
in "Aerosols" ed. by B.Y.H. Liu, D.Y.H. Pui and H.J. Fissan, Elsevier (1984) p436 

H. Burtscher, A. Reis and A. Schmidt-Ott: Particle Charge on Combustion Aerosols. in 
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"Aerosols" ed. by B.Y.H. Liu, D.Y.H. Pui and H.J. Fissan, Elsevier (1984) p734 

R. Frohlich, H. Burtscher and A. Schmidt-Ott: Messung der Lebensdauer 
niederenergetischer Elektronen in Luft. Helv. Phys. Acta 57 (1 984) p270 

A. Schmidt-Ott and H. Burtscher: Small Particles in Gas Suspension: New Experiments with 
Implications in Basic and Applied Research. Europhys. News 15, 11 (1984) p6 

1983: 

B. Federer, H. Burtscher, A. Schmidt-Ott and H.C. Siegmann: Photoelectric Charging and 
Detection of Ultrafine Particles. Atm. Env. 17 (1983) p665 

H. Burtscher, A. Schmidt-Ott and H.C. Siegmann: Analysis of Exhaust Particles by 
Photoelectric Charging. Proc. of the 29th annual Technical Meeting of the Inst. of 
Environmental Sci., Los Angeles, 19.-21. April 1983 p330 

H. Burtscher and A. Schmidt-Ott: Validity of the Stokes-Cunningham Diffusion Constant. 
Phys. Rev. Lett. 51 (1983) p2232 

H.C. Siegmann, H. Burtscher and A. Schmidt-Ott: Photoelectron Detection and Study of 
Specific Ultrafine Particles from Combustion. Bull. Am. Phys. Soc. 28 (1 983) pl335 

h 

1982: 

H. Burtscher, L. Scherrer, H.C. Siegmann, A. Schmidt-Ott and B. Federer: Probing Aerosols 
by Photoelectric Charging. J. Appl. Phys. 53 (1982) p3787 

H. Burtscher and A. Schmidt-Ott: Enormous Enhancement of Van der Waals Forces 
between Small Silver Particles. Phys. Rev. Lett. 48 (1982) p1734 

A. Schmidt-Ott and H. Burtscher: The Effect of Van der Waals Forces on Aerosol 
Coagulation. J. Coll. Int. Sci. 89 (1982) p353 

P. G. Seiler, H. Burtscher and A. Schmidt-Ott: Detection of single Electrons produced by 
Aerosol Photoemission in a Drift Chamber. Nucl. Instr. Meth. 203 (1982) p129 

H. Burtscher and A. Schmidt-Ott: Vergrosserte Van der Waals KrSfte zwischen Weinen 
Teilchen. Helv. Phys. Acta 55 (1982) p567 

h 

1981: 

H. Burtscher, U. Kastli, J. Steiner: Digitale Messdatenerfassung in Drehstromsystemen. Bull. 
SEV 72,9 (1981) p464 

H. Burtscher, J. Steiner: Simulationsmodell einer Dampfturbogruppe. ETZ, 102,22 (1 981), 
pl164 
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1980: 

H. Burtscher: Statistical Superposition of Harmonics, caused by Thyristor Controlled 
Locomotives: Experimental Evaluation and Verification. Proc. JUREMA, 2nd Syrnp. 
Electromagnetic Compatibility, Zagreb, 14.-17. April 1980 p7 

H. Burtscher: Uberlagerung von Oberschwingungen in Anlagen mit mehreren Stromrichtern. 
ETZ-Archiv 2,7 (1 980) pl93 

H. Burtscher, G. Lekkas: Labormodell zur Nachbildung der Eigenschaften eines Dampf- 
Turbosatzes mittels einer GM-SM-Gruppe. Report 80-02 des lnstituts fur Automatik und 
industrielle Elektronik, ETH-Zurich 

H. Burtscher, C. Tamagni: Microcomputer Controlled Testsignal Generator. Proceedings 
IFAC-Symp. on Applications of Microprocessors in Devices for Instrumentation and 
Automatic Control, London, 17.-20. Nov. 1980 p263 

1979: 

H. Burtscher: Untersuchung der Ausbreitung und statistischen Uberlagerung von 
Stromrichter-Oberschwingungen im 16 2/3 Hz Bahnnetz. Diss. ETH Nr. 6369 

1978: 

H. Burtscher, G. Lekkas: Laboratoriumsmodell zur Untersuchung der Ausbreitung und 
Superposition von Strornrichter-Oberschwingungen irn Bahnnetz. Elektrische Bahnen, 49, 3 
(1 978) p65 

1977: 

H. Burtscher: Digitaler Steuersatz fur netzgefuhrte Stromrichter Elektroniker, 4 (1 977) pEL19 
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