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'-“f-:Ulird,';; ne ,pnrﬁcles emlssions from mun!cipul solld

lii?:':Authors "r'x’urkus Zﬂrcher, Prof Martin Brunner, Institut for appliad envlronmenfal
~ technologles, Universlty of Rapperswil and Prof. Dr. Heinz Burtscher, Institut for -
" signalg and sensors, University of Amgou, Oir. Dr. D.O. Reimann, MHKW ‘

a ‘Bamberg

a Bcckground und gaal of the pl'oled .

In the last :antury 1ha emissions of acid gases, "heavy metals qnd pomculata matier {(PM)
- from industrial procasses have besn drasticelly reduced, However the emission of vltra fine
" parficles seems fo be still very high. Ultra fine porticles are important because of their very
+. smoll diameter and their asscciated health impact. Ulra fine porticles with o diamester-of
" “less then 10 um are definad as PM] 0, ‘The PAS10 immission along main traffic
. gonnections ond in cities is mostly above the lhuulgﬁml Impartant PM10 sources are road
fraffic, the off road secter, house heating, in t;g@han ond industrial processes. Generally
. itie expected that road traffic contnbul’es @g 0% to. the PM10 immnssu:n. l.mle ls knawn
wubout other PM1 0 sources.. . EZN , o
' SO '
ln ﬂw past, waste Incmeruﬁon p{g@\%*ﬁw estimoted fo be an ralevuni source for air
" pollution. Due to the incinerati @%parnture and the waste compasition (heavy metals
- salt and mineral componis) relévaint PM10 concentrations con be expected. However, litle -
is known about the. efﬂclemé@ Qﬂ‘\ e flue gas frestment systems and the emissions of ulire .
. ‘fine paﬂiclas in the range b@fwaen 0.01 and 10 nm from waste mcinerahon :

' The goul of this prqaf?i%erefore is fo measure ihe efficiency of different flue: gus freatment
technologies for ulira tin parndes ond vo geto situotion unulysus of the emissnons fromA )

waste im:lneraﬁon plants.

2 "l}’nﬂlcle detection systems.

" .For the meqsuramem of particulate matter usually gmvumemc swtems are used,’ These '
", systems show the total mass of the particles, but nothing is known about the size ond the
" size’ distrlbution of these particles. In this- proiect the followmg maasunng devn:es were
. used NanoMeh SMPS ELPI and OPC ‘ e R

o NcmoMet measures the. total purﬂcle surcha und daﬁvers Q quulitahve sugnul of the
_ tolal particle number. A .
e SMPS. (Scanning Mebility Particle Sizeu) is o measurm. devlce {or the porhcle' :
'~ ceoncentrofion in function of the particle diemeter upfo 1 pm. . -
@ ELPl (Electrical Low. Pressure Impactor) meosures the porticle concentrohon in
.. funciion of the particle size up fo a diameter of 10 m. - - ,
o OPC {Optical Particle Counter}) 18 a’ loser optical pomc!e counter and L
: ,:-maosureseras pcmldes fmm 0.35 um up to 1 7 5 u.m in- 13 size elasses o

'..-"-. . ' .
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. The follawlng sketch shﬁws the samplmg syslem "-""d Ihe QGS ¢°"d"‘°“'"9 for ﬂ‘el
-__'_maosunng devn:es : : A S o

Dllﬁlbn faciors:

TP e 1 slage: 8
Sumplmg proba B TNT E:|3?°'é‘|”f?' C L 2 stopen: 64

1. Vacuum Pump

’@@%& - . [ heoted pans
L
c9 .

The ﬂue gcs was heated AU% to 130°C’ and then diluled 1o prevont condensoﬂon. The. '
. dilution grade was depending on the particle concentration and wos in @ range between . -
(1:75,1: 300 for the SMPS and the NanoMel and 1: 8, 1. - 64 for the ELPI »

: e l!emovcl efﬁcenq of tradiﬁoncl ﬂue guas clean!ng syslems

___.Dunng the progeci measuremenm in foar dlﬂermt mumqpal sohd woste mcmemhons
N (MSWI) have been. cumad oul. - - :

Al plunls ware equ:pped wuth diﬂeren' ﬂue gas Ireutmeni systems whlch mduded

Electro Stotic Preclpnor or bughouse ﬁller L
- Wet scrubber’ . o
- SNCR or SCR DeNox SysIem
“Wel: ESI’
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" This plant is- equvpped wnh an ESP, wet. scrubber and SCR DeNOx The mesuremants ware

o ‘carried ouf:.

. before ESP
. "before scrubber
. inthe slack

ESP

. -

*

Wet scrubEar

1..measuring poinl

2. measuring point

e g s i e e |

iy 'DeNQS:

1o siack

.| 3. measuring point

1 Bypass

| 28/03 2007 WED 10:52 -

Meas\g&@aluea in mwgas. after ESP aud in claangqs

plant No.? -

——rawgas (smps) |

. rawgas (OPC) -

7] ——after €SP (SMPS) .

- =] ==cleangas (SMPS) [
N R cleangus (OPC) -

. e

N -
Y i = .
i T Y S - N
’ - . -
- e v — e
>
. - .
.._-~m ,"T-" — ——— .._. rr———
-~ T N .
] IR I |

d[p.m]

'ﬂThe flve gds before ESP hus a maximum parlicle cancentronan of IO" parﬂcle/ah’ This’
" eoncentration is reduced down to 10° by the ESP and down fo.10° by the wet scrubber. * .-
- There are cerlain-differences. between’ the mesurements of the SMPS and OPC- which -

" results from differen measuring pnncuples The tendancles cf both resulis ore the same.

. It's inferesting 1o see the slight shifl of the.maximym of the parﬂcla specirum by the ESP. As :
" g result of the charging choracteristic the ESP has a_minimum ‘of efficiency al around
.05 p.m There{ore the parﬁcle concentraﬁon aﬂer ESP hus a maxcmum 0l 0.2 u.m S

" (TX/RX NO 8881]. @ 005
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T

e 'Removul efﬂclency - ' .
. The following diagrarmi shows the remov::l eﬂcc«ency of the flue gqs lreatment for the planl
. ““No. 1. The ESP has a removel efficiency of 99 16 99 99-%. The lotal flue gas cleaning.
.~ system has a.removal efficiency of 99.95 ta 99.995 %, It seems thal Ihe removal efficiency
L fer pamclas smaller than Q. 05 pm is smaller. This mlght be a resull of condensaﬂcn of
- sulfuc‘ic acad . . R .

—_———e———————————. | -

Romnval afﬁc!ency for BSP and total nuogas traatment
- plamtNo. 1 - .

—— e Y e S e s O )

N I i --—ESP+wei acmbber(SMPS) :

m e N =—=sESP (SMPS) g
S . EE @5-- ESP. lOPC\ L
R Y T e

.4;. o
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Plant. No. 2

,ijIanr No. 2 is equtppad wsth an ESP wet scrubber and SNCR-DeNOx The measurements

" were carried out:
"o before ESP .
= before scrubber -
e _in the stack
e after 4D-Filter

: ADAilte ._~ —~ 4;‘ﬁieqsbrihg poim”l S -
- from boller. r ‘40 flllf'el' o l : - . o S
- SNCR L . . ‘ | X ESP ‘ : wet scrubbar ‘.'.. 1o stack >

ey o A

"1, measuring poini |- - |2 meusunng pcml 7| 3. measuring polnt

: \  ,_Meagﬁ?ed values n rawdaa, aﬁer ESP and In cleangas
_ plant No. 2 . o ,
.005009 - - e s e ....._____..(.S_—-g’_'.:'_-s'—)—'
- , v o . — [OW(O
1ooe+oa — I g [ owaoe
A S — ' : __.oﬂer ESP (SMPS)
1ana-07 i e
rdn v o] s - (OPC)
, - cleongns (SMPS)
{OPQ) -

100405 1

.msmw W AR NNl
: i L R il :
| 1.008002 - — — A e
.00&001 . ’ . " . -F-—-‘ v, v e
1.006+00 SR — e S = e — —

001 _ C 07 _ e 10

| , : Cam B _ , ‘
) vThe condlﬂons m the row gos of plant No. 2 are similar lo those in plant No. 1.
. "Remarkably is, In comparison with plant No, 1, the. much smaller concentrutlon around
- '0.03 pm. The ESP reduces lhe maximum parﬂcle cancemraﬂan by iwo orders of
‘magnnude : o C : : :

e rey
8 |
8
!
|
31

CSe
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e _-~The wet. scrubber ugain reducas fhe parﬂcles >l y,tm by 99%- Tha regson - for thns
. significant reduction might be the “ring-jet*-Venturl stage of the wel scrubber, The
- observed slight increase of the porticle concentration around 0.04 pm could be: caused by:

' 'fhe agglomeration of ultraﬁne dust by Amomum from the SNCR-System. :

Ramova! emdency for ESP and &otal ﬁuegaa treatment
' plantNe.2 :

-'—"-ESP+wer scrubber (SMPS)

o B PU LS {OPC)

R oA B (SMPS)
‘ L , : e . forc)

: ]

o T - : N - » P
- é 0.0 — — o - WS e Nt g - ~
- - . . . , Q R SRR “ e ol bl ,‘n, "VTI"» ..-..—.A e - .

L
§

é?

L o \\}Q » o :
- The removal eﬂ:dancy of “the ‘foiny ‘(ofqo gos . 1reoimen1 (ESP/wel scrubber) in lhe -
e concentraﬂon maximum omoumségﬁ 99%

‘ . . . ’ \\ 0_)\‘

IR

@aneumd values in mwans and nfter 4D-ﬁlter

O{\ _— VonRoll pllot plant

- 2 - _..- d - - T- S
R e rawgras - SMPS) -
e (OPC) ---J‘
- _4D-flller {SMPS) ..
. ©ra [

. 10

" The “4D-Filter* (DaDusi DaNOx, DeDuoxm, Desu"ensahon), a pl|o1 p|am of VonRoll in
. the. plant No. 2 ‘was also.measured for its PM10 removal’ aﬁlclency Concem[ng the fine
© particles, the. pilat plant works highly efficient. Values below 10! particle/cm® are achieved
..+~ by the ceramic filter candles. The. fina particle: removal efﬂclency is hlgher than the
'_,conﬁgumﬂcn 2.fleld ESP and Vemun wel scrubber L _ '

b
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. PlantNe. 3 : | - |
~Plant Ne, 3 s equ;pped w:lh an ESP wel scrubber, wel. ESP and SCR DaNOx The -
- measuremenls were carried aut e , . .

' o before ESP-
. s before scrubber s
® in the slack

" from boiler L .. L T  to stack
— “diyESP- 9P wel scrubber =%~ wet ESP | DeNOx |

1. measuring:point | | 2--measuring-point--| - - b Bemeasuring point

Moasureﬁvaluas In rawgas, aﬂer ESP and In claangas

' & o plant No.3
1DOE+09 : S
& 1.00E+08 |
. g .uos-mv _ —
B 100E+0S L
B 4 pogr0e
g |
E 1.00E+03 ) o
TN N o D
. -g 1.005"‘02 -—- . nel a OﬁérESP. ___ f.._.._ .,.,._ - n .. - .
© {o0Ee0y ]——.|=—cleangas | (. - B
o et e S Al e i
.0.-01,' L : 01 . = : l SR

: d[gm]

" The' parﬁcle concentrahon " lhe raw gas hus a maximum o{ o parhcle/cm ot a
- diometer of 0.15.psm, The ESP lowers the. conceniration to 10° parﬂcle/cm and alfier the
v further flue gas treatment to values beiwesn 5*10" .and 10" particle/cm?. Below 0,04 tm a’
- . racombination of padicles after the ESP.is observed. This mlghl be a result of condensation
~of sulfrcc acud ds already’ desc'nbed under planl No. ). o .

./
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Removal aﬁﬂclency for. ESP and tutal ﬂuegas traatrnant o

plamNo. o

" removal efficiency n % AU

' 28/03.2007 WED 10:52

-—-ESP+wel s-:rUbber~ R
‘-. —ESP w7

0.1

dlu.ml o
Y

-99.9 ond 99.99%. The lofal flue gas_cloanin
dmmater rcmge a ramoval eﬂuc;ency batween

. og, R ST - ]
\
The removal eﬂlcnency af ihe ESP in the concemr&:ﬂo@%axcmum is in the ronge batween 3

aystem achieves over the enﬂre measured

Ocar d9999%

~ [TX/RX NO 68911 -
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-Summary
R “Ultra fine particle concentration at 0.1'-.0.2 pm
"'ET - 1 DOE;DQ . _ ) . _....'.-._.... : - —— . ___‘_____"-_’__'__‘ -
s - .008+08 | - e
8 1.006+07 1 - - e
B 1.00E406 1:: SRS
'8 4,00E+05 {
g . . 1.O0E+04
.8 . 4.00E+03 - _
8. . 1.00E+02 . ——i N
é._: - 10@.01 - . r . o s sramemtme ¢
B 1,006+00 1 ‘Plant No. 3
beloro ESP (raw gas) - 1,00E+08 _
aferESP . o | VOOEOD 4 e soopvod | C
. Wstck(doenges) | | SO0ET2 T Tacbmeod | doomsos | - .
Moo aruben L - S R B I
In companson fo amb:em air il can be sioraé ci‘i\\ot parhclas umund 0. 'l wm are in o
similar esncentration, as in ambiem o, F@\r mﬁ%ller pamcles the stuckgas is oven below
ambient air. - T S ég;& , ‘
. . _ : A Q«Q »
R Flne partlcla concentv‘agib\@?at 0.35 8. 25 um
s S . . o {\ .
E : '1,.,boews bee 8 -
: - 1.00E+07 - ’
B ) - g
.. a . 1.0DE«08
g .. ¥
3 - 4008005 |
A ‘§. .1 - "OOEQM 5
C g 1.00E+03
' % 1.00E+02 -
10 B 1.008+01 4
F . 1.00E+00 feor
Fiemssp oF pvgen)| | s | [ Tseeey
R YT T T DRy At
| -_-_;-'ﬁ-k:_(z;_m‘.eas»_--j e L.
The number concentration of fine pqrﬂcles in clean gas whh dlamelers baiween 0. 35 and
8,25 um is very fow (300 400 pqrhcles/cm’) As a conssquence, pamcles above. 0 35
pmcnnbaneglecied o L L SRR :
-9-
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- | Con:luslons

Prof. Df- H_’ B.um,c_hﬂf - .

. The ramovul eﬂicuency for PM'IO of fhe ﬂua gos trenfmeni systems n all plants is vary
-good. The number.concentration of most plonts is in the same order of magnitude as

amiblent gir, According to our measurements we cdn state that woste incineration plants

. P.12/12

~ with up-to-date flue gas cleaning systems are not o relevont source for the emission of -

ultra’ fine parlﬁcles ‘into the enwronmam Parhcles ubove 1 l.lm are almOsf complafely -‘

_ ahmmoted

leferencework e N \é’

0’

é\ ' '
Funal repori "Messmathodlk und Abscheidemﬁ lv@gl;fkeﬂen von Femsh:ubparnkel (PM'( Q)
' in Abfallverbrennungsuﬁlagen oQ

M Zurche.r/ Pro{ M Brunner . Institute @i? gpplied «anvlronmen‘lcl technologlos (umtec), .

University:of Rapperswil - - _

Insﬂ\t@tg or signals ens sensors (ISS), S
llyoanrgau BT L

. N C

S : :

| Referen:e moasurln@mcedum

o Wung, S.C. and.R.C, Fh::gan ( 1990) chnmng elecmcol mobulny

spectrometer Aerosol Sci. Technol 13 230-240

oee: |
. 'Willeke, K, ahd P, A, Boron (1993) Aerosol Mensuremeni, Pnncnples,
- _Techmques and Applicaﬁans Von Nostrand Relnhold New Yorl: s
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FINE PARTICLE EMISSION FROM WASTE INCINEARR 18/

H. BURTSCHER', M. BRUNNER?, M. ZURCHER?, Ammﬂﬁ%ﬁﬁs
RECEIV -

' Fachhochschule Aargau, Klosterzelgstrasse CH-5Z7 10 Windisch, Switzerland

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

*Matter Engineering, 5610 Wohlen,..Switzerland.

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 diffefent cleaning technologies have been

investigated. 6\@@ :
N
METH%BSD‘
T

Particle size distributions were measured using a g@%fwm@\}\ng mobility particle sizer (SMPS), an electrical

low pressure impactor (ELPI), and an optical ggﬁg@e counter (OPC). The combination of these

instruments allows to cover a size range-frq\n@tb%ut 10 im to 10 wm. In addition, integral information was

obtained by a NanoMet System, consisting of ‘3 diffusion charging sensor, yielding informaion on the total

particle attachment cross section and a phatoelectric senor for products from incomplete combustion

(Kasper et al., 2000). Figure 1 shows oébe setup. The exhaust gas is sampled by a heated probe, the flow is
§ : '

QO

then split into

heated probe

' Ejector dilution

A\

_ \ o
rotating disk - \ glel;telsn o
dilutér \—
cyclone :\
C T l I i
SMPS. DC PAS ' ELPI ' OPC
"~ NanoMet l
compressed air 1. Yacuum Pump
filter and dryer

] heated parts
Fig. 1: Experimental Setup '
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two parts. One passes a cyclone, where larger particles are removed, is diluted by a rotating disk diluter
(Higlin 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. : ’

1.E+09
1.E+08
1.E+07
€ 1.E+06

1

-
m
+
o
(3.}
t

1
!

1.E+04 L — -
1.E+03
1.E+02
1.E+01
1.E+00

|
|
|

dN/d log(d) [c

1.

0. & 100  dnm] 1000
&

. &
Figure 2. This is the sort & Figure which illustrates good agreement between theory and experiment.
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measurements with an expansion-type CCN counter. Proc. International Conference on
Clouds and Precipitation, 18-23 July, Bologna , Iltaly , 2004.

Burtscher, H., Fierz, M., Keller, A., Ri’regg, M., Field monitoring of diesel aerosois, in
Proceedings of the 8th ETH-Conference on combustion generated particles, 16-18 August
2004, A. Mayer editor. A

H. Burtsoher: Online Verfahren zur Uberwachung der Partikelemissionen von = -
Dieselmotoren. Proc. 2. FAD-Konferenz ,Herausforderung - Abgasnachbehandlung fir
Dieselmotoren’, Dresden, 10.11. — 11.11. 2004, 257-266.

file://G:\Dr _ Heinz Burtscher Publikationen.htm ’ 4/16/2008

EPA Export 26-07-2013:01:15:20


file://G:\Dr

Dr. Heinz Burtscher: Publikationen

H. Burtscher Properties- and measurement of particulate emissions from diesel engines.
Proc. Aerosol Symposrum Nordlc Society for Aerosol Research, Stockholm 11. 11, — 12.11.

2004: .

_/‘\

2003

H. Burtscher, R. Hug, A.-Ruch: Mittelfrequenzbetrieb von Hochspannungs-Leuchtreklamen.
Bulletin SEC 2(2003) 12-16.

A. Kasper, U. Baltensperger und H. Burtscher: Reconstruction of combustion particles by
adsorption of volatile material. J. Aerosol Sci., Abstracts of the European Aerosol
- Conference, Madrid, 2003, $529-530. -

A. Kasper, D.B. Kltteleon W.F. Watts, U. Baltensperger und H. Burtscher: Particle
emissions of spark ignition engines. J. Aerosol Sci., Abstracts of the European Aerosol
Conference, Madrid, 2003, S531-532. T

M. Fierz u_nd H. Burtscher: Thermodesorbers to avoid nucleation in combustion exhaust. J.
Aerosol Sci., Abstracts of the European Aerosol Conference, Madrid, 2003, S1059-1060.

K. Przybilla, M. Fierz, M. Kasper, T. Mosimann und H. Burtscher:.P rmance and
calibration of the electrical diffusion battery. J. Aerosol Sci., Abst of the European
Aerosol Conference, Madrid, 2003, S1063-1064. \ﬁ @

A. Kelier, A. Hunt, M. Loepfe, P.W. Nebiker, R.E. Plei ‘I{@ Shepard und H. Burtscher:
Optical properties of fire originated aerosols. J. Aera\s?g@cr Abstracts of the European
Aerosol Conference Madrld 2003, S1301- 1302é) Zé ’

S. Wicki, R. Bonlnger und H Burtscher: Lei hgé\mrt dem Thermometer messen - Verluste
von SMD Poeer-MOSFET's per Temperat &@éssung berechnen. Elektronik 20/2003, 50-54.

H. Burtscher: Particle emissions from ggfnbustron engines including effects of aftertreatment
and sampling conditions. Proc. 1st laf) Symp on Incomplete Combustion, Kuopio, Finnland,
Nov. 9-11, 2003.

Pt

2002:

K. Przybilla, H. Burtscher, Z. Qian, and U. Matter: Ultrafine particle emissions of residential
oil burners: Influence of burner type, fuel, and additives. Combust. Sci. Technol. 174 (2002)
49-66.

M. Fierz, L. Scherrer und H. Burtscher: The Electrical Diffusion Battery. Proc. Int. ETH Conf.
on Nanoparticle Measurement, 6. - 8. Aug. 2001, Ed. A. Mayer BUWAL, 2002. Beitrag 18.

H. Burtscher, M. Ziircher, A. Kasper und M Brunner: Efficiency ofﬂue gas cleanlng in waste
incineration for submicron particles. Proc. Int. ETH Conf. on Nanoparticle Measurement, 6. -
8. Aug. 2001, Ed. A.-Mayer, BUWAL, 2002. Beitrag 52.

K. Przybilla, W. Berkhahn, H. Burtscher, D. Dahmann, U. Matter und P. Rietschel:
Monitoring diesel particulates in'working areas with the photoelectric aerosol sensor.
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Gefahrstoffe - Reinhaltung dre-Luft 62 (2002) 279 - 284.

M. Fierz, L. Scherrer und H. Burtscher: Real-time measurement of aerosol size distributi‘ons_
with an electrical diffusion battery. J. Aerosol Sci. 33 (2002) 1049 - 1060.

H. Burtscher: Novel instrumentation for the characterization of ultrafine particles. J. Aerosol
Medicine 15 (2002) 148-160. ,

'N. Bukowiecki, D.B. Kittelson, W.F. Watts, H. Burtscher, E.' Weingartner and U.
Baltensperger: Real-time characterizstion of ultrafine and accumulation mode particles in
ambient combustion aerosols. J. Aerosol Sci. 33 (2002) 1139-1154.

.

2001:

H. Burtscher und B. Schleicher: Characterization of Nanoparticles by Aerosol Techniques. in
Physics of Low Dimensional Systems, ed J. Moran-Lopez, Kluwer Academic/Plenum, New

York, 2001, 139-149.

M. Kasper, U. Matter, H. Burtscher, N. Bukowiecki, and A. Mayer: NanoMet, a new
instrument for on-line size- and Substance- specific particle emission analysis. SAE
Technical Paper Series 2001-01-0216. - S :

_ & _
H. Burtscher, U. Baltensperger, N. Bukowiecki, C. Hiiglin, AMghOr, U. Matter, S. Nyeki, V.
Schmatloch, N. Streit, E. Weingartner: Separation of Vol &nd Non-volatile Aerosol
Fractions by Thermodesorption: Instrumental Developrggénd Applications. J. Aerosol.Sci.
‘32 (2001 ) 427-442. . Q ¢§f _ ‘

) é

H. Burtscher, L. Scherrer, and H. C Siegmann; aﬁi@%lectncal diffusion battery for dynamic
classification of nanoparticles. Proc. 4. Int. gg (&n Nanopartlcle Measuremnt 7.-9.'Aug.
2000, Ed. A. Mayer, BUWAL, 2001.

H. Burtscher: Sampling, measurement aﬁd charactenzatlon of combustlon aerosols for -
chemistry, morphology, and size distriSution. Proc. International Seminar on Aerosols from
Biomass Combustion. ETH-Ziirich, 27. 6. 2001.ed. Th. Nussbaumer, Verenum Ziirich,
2001, 19-28

H. Burtscher, M. Brunner, M. Ziircher, A Kasper, and M. Kaspér: Fine particle emission X/
from waste incineration. J. Aeroso! Sci. 32Suppl1 (2001) S25-26. :

U. Baltenspérger E. Weingartner, H. Burtscher, J. Keskinen: Dynamic Méss and Surface
Area Measurements. in Aerosol Measurement, Principles, Techniques, and Applications.
Ed. P.A. Baron and K. Willeke, Wiley, New York 2001, 387-418.

2000: o g

G. Skillas, Z. Qian, U. Baltensperger, U. Matter, H. Burtscher: The influence of additives on
the size distribution and composition of particles produced by dlesel engines. Combustlon
Science and Technol. 154 (2000) 259-273 -

H. Burtscher and U. Matter: Particle formation due to fuel additives. SAE Technical Paper
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Series 2000-01-1883

H. Burtscher: Characterization of ultrafine particle em:ssuons from combustion systems. SAE
Technical Paper Series 2000-01-1997

M. Kasper, U. Matter, and H Burtscher: NanoMet: On-line charactenzatlon of nanopartlcle
size and composition. SAE Technical Paper Series 2000-01 1998

H. Burtscher, R. Gutzwiller, K. Hauswirth: Modell- Umnchter flr Unternchtsdemonstratlonen
und Laborversuche. FH-Vision 3/2000, 18-20

H. Burtscher: companson of emlssmns from different combustion systems. J. Aerosol Sci.,
31(2000), S620-621 .

H. Burtscher, L. Scherrer, and H.C. Siegmann: Dynamic measurement of particie size
distributions by an electrical diffusion battery. J. Aerosol Sci., 31(2000), S965-966

o~

1999:

Matter, H.C. Slegmann H. Burtscher: Particle emissions from diesel gngmes measurement
of combustion exhaust and occupational exposure. Proc. Second J@i} ETH-Workshop on
Nanoparticle Measurement, 7. Aug. 1998. Ed. A. Mayer, TTM 4’

é\

)
U. Matter, H.C. Siegmann, H. Burtscher: Dynamic Field.# surements of Submicron
Partlcles from Dlesel Englnes Environ. Sci. Technol@;&%& 99) 1946 1952

additives on the size distribution and compo of particles produced by diesel engines.
Annual Report 1998, Labor fiir Radio- und@lg\ tchemie der Universitat Bern und des Paul
Scherrer Instituts, p24 S\Qo

A
u. Matter H.C. Siegmann, M. Kasper(,) Burtscher: Distinction of volatile and nonvolatlle
particles in the exhaust of diesel en§rhes with particulate traps. J. aerosol Sci. 3081 (1999)
471472

G. Skillas, K. Slegmann U. Matter, H. Burtszw%\g&x@altensperger The influence of
wel

G. Skillas, L. Tobler, C. Beeli, H. Burtscher, K. Siegmann, U. Baltehsperger: On the density
of silver nanoparticles - a comparison. J. aerosol Sci. 30S1 (1999) 493—494

H. Burtscher, U. Matter, G. Skillas: The effect of fuel additives on diesel engine particulate
emissions. J. aerosol Sci. 30S1 (1999) 851-852 ,

H. Burtscher, G. Skilias, U. Baltenspergei‘ and U ‘Matter: Particle formation due to fuel
additives. Proc. 3. Int. ETH-Workshop on Nanoparticle Measurement 9./10. Aug 1999 ed.’
H.C. Siegmann and A. Mayer

U. Matter, H.C. Siegmann, M. Kasper, and H. Burtseher: Volatile and nonvolatile particles in
exhaust of diesel engines with particulate traps. Proc. 3. Int. ETH-Workshop on Nanoparticle
Measurement. 9./10. Aug. 1999., ed. H.C. Siegmann and A. Mayer

G. Skillas, H. Burtscher, K. Siegmann, U. Baltensperger: Density and Fractal-like Dimension
of Particles from a Laminar Diffusion Flame. J. Coll. Int. Sci. 217 (1999) 269-274

e
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1998:

G Skillas, S. Kiinzel, H. Burtscher, U. Baltensperger und K. Siegmann: High fractal- I|ke
dimension of diesel soot particles. J. Aerosol Sci. 29 (1998) 411-420

H. Burtscher, S. Kiinzel, and Ch. Hiiglin: Characterization of particles in combustlon
exhaust. J. Aerosol Sci. 29 (1998) 389-396

R. Wasserkort, A. Hartmann R.M. Widmer and H. Burtscher: Correlation between on-line
detection of airborne particle samples and their bacterial genotoxicity. Ecotoxu:ology and
Environ. Savety. 40 (1 998) 126-136

H. Burtscher, U. Matter, G. Skillas, and Q. Zhigiang: Particles in diesel exhaust caused by
fuel additives. J. Aerosol Sci. 29, Suppl. 1 (1998) 955 '

P

1997:

E. Weingartner, C. Keller, W.A. Stahel, H. Burtscher, U. Baltensperger: Aerosol emission in
a road tunnel, Atmos. Environ. 31 (1997) 451-462 &

% é\\’
- M. Mohr and H. Burtscher: Photoelectric aerosol charging at hlg@q")artlcle concentrations. J.
Aerosol Sci. 28 (1997) 613-622 A
F S

Ch. Hiiglin, L. Scherrer and H. Burtscher: An aocura@ tlnuously adjustable dilution
system (1:10 to 1:104) for submicron aerosols. J. 5&@&0! SCI 28 (1997) 1049-1055

09 S '
N. Klippel, K. Schmidle, H. Burtscher, U. Ko éls@?\atz and S. Stutz: The evolution of back
corona conditions in an ESP. Proceedmgs%o t. Conf. On Electrostatic PreCIpltatlon
' Budapest, 18-21- June 1996, 460-465 \5\

E. Weingartner, H. Burtscher and U.@(a\ltensperger: Hygroscopic properties of diesel and
soot particles. Atmos. Environ. 31 (1997) 2311-2327 .

G. Skillas, S. Kiinzel, H. Burtscher, U. Béltenspergéf, and K. Siegmann: On thé morphoiogy
of internal combustion engine exhaust particles. J. Aerosol Sci. 28 (1997) $S43-S44

_ Ch. Hiiglin, Ch. Gaegauf, S. Kiinzel, and H. Burtscher: Characterization of wood combustion

particles. Morphology, mobility and photoelectric activity Environ. Sci. Technol., 31 (1 997)
3439-3447 _

N

1996:

M. Mohr, D. Matter, and H. Burtscher Efficient multiple charglngofdlesel particles by
photoemnssuon Aerosol Sci. Technol. 24 (1996) 14-20 -

M. Mohr, S. Ylatalo, N. Klippel, E.I. Kauppinen, O. Riccius, and H. Burtscher: Submicron fly’
ash penetration through electrostatic preclpltators at two coal power plants. Aerosol Sci.
Technol. 24 (1996) 191-204
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M. Mohr and H. Burtscher: Photoemission - an alternative charging method for particle

separation? Proc. Int. Symp. Filtration and Separatlon of Fine Dust, ed. W Hoflinger, 24.-26.

April 1996, VlennalAustna 21 2—221

' R. Wasserkort and H. Burtscher: Aerosol Photoemtssuon and Genotoxicity. J. Aerosol Sci.,
27 (1996) S477-478

J. Paul, Ch. Higlin, H. Burtscher, K. Siegmanh, and H.C. Siegmann: Evidence for Size
dependent reformation of nanoparticles. J. Aerosol Sci., 27 (1996) S161-162

M. Mohr and H. Burtscher: Investigation of particle separation using photoelectric charging.
- J. Aerosol Sci., 27 (1996) $189-190 ' o

Ch. Hughn L. Scherrer, and H. Burtscher: Description and application of a dilution method

for the characterization of partlcles from emission sources. J. Aerosol Sci., 27 (1996) S311- '

312

J. Paul, Ch. Huglin, H. Burtscher, K. Siegmann, and H.C. Siegmann: Photoemisison
detecting the melting point of small aerosol particles. J. Aerosoi Sci., 27 (1 996) S$579-580

E. ‘Weingartner, P. Haller, H. Burtscher, and U. Baltensperger: Pressure drop across f ber
filters. J. Aerosol Sci., 27 (1996) S639-640

&.
E. Weingartner, H. Burtscher, and U. Baltensperger: Hydration pr@emes of diesel soot

. partlcles J. Aerosol Sci., 27 (1996) 8695-696 Q@
~~ ) (g? \é
. : ’ . \\
1995: | - 6@0 &‘
0

\.

A. Mayer, H. Egh H. Burtscher, J. Czerwn{% Or"nd D. Gehrig: Particle size distribution-

downstream traps of dlfferent design. SAE\EEéchmcal Paper Series No. 950373, 1995, 135- -

145

. O &g\\ | | |
W. Fendel, D. Matter, H. Burtscher, @nd A. Schmidt-Ott: Interaction between carbon or iron
aerosol particles and ozone. Atmos. Environ., 29 (1995) 967-973

K. Schmidle, H. Burtscher, N. Klippel, and S. Stutz: Precipitation of fly ash of different
resistivity in a laboratory electrostatic precipitator. J. Aerosol Sci. 2681 (1995) 15-16

H. Burtscher, S. Kiinzel, and Ch. Hiiglin: Structufe of pérticles in combustion engine
exhaust. J. Aerosol Sci. 2681 (1995) 129-130 .

J. Paul, H. Burtscher, and K. Siegmann: Size dependent photoemis'sion' studies on aerosols
- determination of the electron escape depth. J. Aerosol Sci. 2681 (1995) 239-240

E. Weingartner, U. Baltensperger, and H. Burtscher: Growth and structural changes of
combustion aerosols at high relative humidity. J. Aerosol Sci. 2651 (1995) 667-668

E. Weingartner, C. Keller, W.A. Stahel, U. Baltensperger, and H. Burtscher: Field study of
vehicle emission factors in a road tunnel. J. Aerosol Sci. 2681 (1 995) 669-670

Ch. Huglin, L. Scherrer, Ch Gaegauf, and H. Burtscher: Gas to particle partitioning of PAHs

in wood combustion exhaust. J. Aeroso! Sci. 2681 (1 995) 671-672
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D. Matter, M. Mohr, W. Fe'ndelv, A. Schmidt-Ott and H. Burtscher: Multiple wavelength
aerosol photoemission by Excimer lamps. J. Aerosol Sci. 26 (1995) 1101-1115

B. Schlelcher S. Kiinzel and H. Burtscher: In-situ measurement of size and densuty of
submlcron aerosol particles. J. Appl. Phys., 78 (1995) 4416-4422

" E. Weingartner, U. Baltensperger and H. Burtscher: Growth and stlructural change of
combustion aerosols at high relative humidity. Environ. Sci. Technol. 29 (1995) 2982-2986

R..Wasserkort, M. Hersberger, Th. Kolier, H. Burtscher Uptake of airborne particles by
Drosophlla melanogaster. Archives of Enwronmental Engineering 2 (1995) 63-71 :

P

1994:

K. Siegmann, H. Hepp, K. Sattler, H. Burtscher, and H.C. Siegmann: Molecules as soot -
precursors: fast growth of PAH in flames. Proc. SASP, Symposium on-Atomic and Surface
Physics, Hintermoos, Austria, 20.-26. Marz 1994, 260-263

H. Burtscher Charakter|S|erung von Aerosolen mit dem photoelektrischen Aerosolsensor.
Fiinftes GIV Kolloquium '"Methoden der Aerosolmesstechnik, Frankfuroty 24. Mérz 1994

Matter D., Mohr M., Burtscher H., and Siegmann H.C.: The effec%@? ozone on the
photoactw:ty and the aerodynamlc diameter of photoelectnc@li;g% arged aerosols. J. of
Aerosol Sci. 25, Suppl. 1 (1994) 34 é{? \o\

Q
Ch. Huglm Ch. Gaegauf and H. Burtscher Size di ﬁB{ﬁ%n and photoelectric activity of
particles in wood combustion exhaust J. of Aero S‘hl 25, Suppl. 1 (1994) 113- 114

M. Mohr, D. Matter and H. Burtscher: Effc |t|p|e charging of diesel particles by
photoemission. J. of Aerosol Sci. 25, Suppl 1994) 455-456 »

D. Matter, H. Burtscher, U Kogelschatg%é\L Scherrer: Photoemission an
Verbrennungsaerosolen m|ttels eme@%xcnmer UV-StrahIers Staub, Reinh. Luft, 54(1994)
163-166 _

U Eggenberger, A.-M. Forss, Ch. Bach, H. Burtscher und A. Paul: Partikelcharakterisierung
in Verbrennungsabgasen. Chimia, 48 (1994) 232-239 ,

D. Stemer and H. Burtscher: Desorption of perylene from combustion,NaCl, and carbon
particles. Environ. Sci. Technol 28 (1994) 1254-1 259 :

A.V. Filippov und H. Burtscher: Bipolar charging of aerosol partlcles in electroposmve gas of
high purity. Aerosol Sci. Technol. 21 (1994) 37—45

H Burtscher and H.C. Siegmann: Aerosols large clusters in gas suspension. in: Clusters of
Atoms and Molecules Il, ed. H. Haberland, Spinger Verlag, 1994, 272-289

H. Burtscher und H.C. Siegmann: Monitoring PAH-emissions from combustion processes by
photoelectric charging. Combust. Sci. Technol. 101 (1994) 327-332

P
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1993:

M. Ammann, R. Hauert, H. Burtscher and H.C. Slegman'n Photoelectric charging of ultrafine
volcanic aerosols: detection of Cu(l) as a tracer of chlorides in magmatic gases. J. Geophys.
Res. 98B (1993) 551 556 _ , .

M. Loepfe, H. Burtscher and H.C. Siegmann: Determination of aromatic hydrocarbons in
combustion products using resonant two-photon ionization time-of-flight mass spectrometry.
in: Polycyclic Aromatic Compounds, Synthesis, Properties, Analytical Methods, Occurence
and Biological Effects, Proc. 13th Int. Symp. on Polynuclear Aromatic Hydrocarbons,
Bordeaux, October 1-4, 1991, ed. P.Garrigues and M. Lamotte, Gordon and Breach Science
Publ., 1993, 551-555

H. Burtscher, D. Matter, and H.C.Siegmann: Measurement of size distribution and
photoelectric activity of particles in a gas diffusion flame. Atmos. Enwronment 27A (1993)
1255-1259

H. Burtscher, D. Matter andv D. Steiner: Characterization of soot particles by in situ
measurement with different aerosol analysis tools. Report Series in Aerosol Science No. 23,
ed. P. Mikkanen, K. Hameri and E.Kauppinen, Finnish Association for Aerosol Research,

1993, 65 - 68

situ, real-time aerosol photoemlssmn intensity and particulate polycydlic aromatic

K.A. Hart, S.R. McDow, W. Giger, D. Steiner and H. Burtscher: The correlation between in-
gsfgi:r Pollution, 1993, 68,

hydrocarbon concentration in combust|on aerosols. Water, Air, a

75-90 o O& Q@
H. Burtscher and H.C. Siegmann: Photoemission for i nalysns of particulate
combustion emissions. Water, Air, and Soil Pollutto 3 68, 125-136

H. Burtscher, A. Leonardi, D. Steiner, U. Balt e‘?ger and A. Weber: Agnng of combustion
particles in the atmosphere - results from tudy in Zunch Water, Air, and Soil
Poliution, 1993, 68, 137-147

$\

O
D. Steiner and H. Burtscher: Comparie\dﬁ of the sorption properties for PAH's of combustion
particles with model particles. Water; Air, and Soil Pollution, 1993, 68, 149-157

D. Steiner and H. Burtscher: Studies on the dynamics of adsorption and desorption from
combustion particles, by temperature dependent measurement of size, mass and
photoelectric yield. Water, Air, and Soil Pollution, 1993, 68, 159-176

M. Loepfe H. Burtscher and H.C. Siegmann: AnaIyS|s of combustuon products using tlme-of-
flight mass spectrometry Water, Air, and Soil Pollution, 1993, 68 177-184 :

E. Weingartner, U. Baltensperger, H. Burtscher, P. Haller: Aging of Combustion Aerosols.
Annual Report 1992, PSI Condensed Matter Research and Material Sciences, 94 '

B. Schlelcher H. Burtscher and H.C. Slegmann Photoelectric quantum yleld of nanometer
metal particles. Appl. Phys. Lett., 63(1993)1191 -1193

H.Burtscher, B. Schieicher and‘H.C. Siegmann: Charactertzatiort of nanometer particles.
Proc. Int. Workshop on Synthesis and Measurement of Ultrafine Particles, Delft, 28.-29. Mai
1993, ed. J.C.M. Marijnissen and S. Pratsinis, Delft Universtity Press (1993) 145-154

H. Burtscher, D. Steiner and R. Wasserkort: Detection and characterization of ultrafine
particles. J. Aerosol Sci. 24 Suppl.1.(1993) 59-69
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M. Mohr, BA Kwetkus and H. Burtscher: Improvement of electrostatic preCipitation by UV-
charging of submicron particles. J. Aerosol Sci. 24 Suppl.1 (1993) 247-248

A.V. Filippov and H. Burtscher: Electrifi catlon of aerosol in electropositive gases. J. Aerosol
Sci. 24 Suppl.1 (1993) 333-334

D'Matter H. Burtscher, U. Kogelschatz, L. Scherrer and H.C. Siegmann: Usnhg
photoemission caused by excimer UV-radiation sources to characterize soot partlcles J.
Aerosol Sci. 24 Suppl.1 (1993) 365-366 :

E. Weingartner, H. Burtscher and U. Baltensperger: Hygroscopic behavior of combustion
aerosols. J. Aerosol Sci. 24 Suppl.1 (1993) 371-372 -

K. Siegmann, H. Burtscher and H. Hepp: PAH-profiles and growth-mechanism of soot
particles in diffusion ﬂames. J. Aerosol Sci. 24 Suppl.1 (1993) 373-374 : _

B. Schieicher, Th. Jung and H. Burtscher: Characterization of ultrafi ine aerosol particles
adsorbed on HOPG by scanning tunnelmg and atomic force mlcroscopy J. CoII Int. Sci.,
161 (1993) 271-277

M. Ammann and H. Burtscher: Aerosol dynamics and light-scattering properties of a
volcanic plume. J. Geophys. Res.,98 (1993) 19705-19711

- @
\\O@Q}
- , , . QS
1992: | - Og%:g@*@

M. Loepfe, H. Burtscher, and H.C. Siegmann: Real ﬁﬁ@%omtonng of thermo—desorptlon of
surface adsorbed aromatic hydrocarbons, Proc. gﬂ , Symposium on Atomic and Surface
Physics, Pampeago, Italien, 19.-25. Jan. 1992 :

O &\
D. Steiner, H. Burtscher and H. Gross: Stru@ﬁ? and disposition of partlcles from a spark
ignition engine. Atm. Environment, 26A (1692) 997-1003

H. Burtscher, A. Leonardi, D. StelnerQ?J Baltensperger and A. Weber: Aging of combustlon
particles in the atmosphere - resuits from a field study in Ziirich. Jahresbencht Paul
Scherrer Institut, Labor fiir Chemie, p16

M. Ammann, R: Hauert, and H. Burtscher: In situ detection of monovalent copper in aerosols
by photoemission. Fresenius J. Anal. Chem. 343 .(1992) 491-496

M. Ammann, L. Scherrer, W. Miiller, H. Burtscher, and H.C. Siegmann: Continuous
monitoring of ultrafine aerosol emissions at Mt. Etna. Geophys. Res. Lett. 19 (1992) 1387-
1390 '

H. Burtschér Measurement and characteristics of combustion aerosols with special
consideration of photoelectric charging and charglng by flame ions. J. Aerosol Sci. 23 (1992)
549-595 ,

H.C. Siegmann and H. Burtscher: Photoelectron spectroscopy from nanoparticles. in
"Photoemission from the past to the future” ed. C. Coluzza, R. Sanjinés and G.
Margaritondo, 96 - 122, Centre de Spectromicroscopie, EPF-Lausanne, 1992

A..Leonardiv, H. Burtscher, and H.C. Siegmann: Size dependent measurement of aerosol
photoemission from particles in diesel exhaust. Atmos. Environ. 26A (1992) 3287-3290.
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1991:

J. Stober, B. Schleicher and H. Burtscher: Bipolar diffusion charging of partlcles 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. Schmidt-Ott: Nahkantenstruktur der L3 Kante
von suspendierten Pb-Teilchen. Jahresbericht 1990 Forschungszentrum Jilich, Inst. fur
Festkorperforschung 186-188 : -

H. Burtscher: Eigenschaften und Messung von Partikeln im submukronen Bereich. Swiss
Contammatlon 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 1%90 Paul Scherrer
Institut, Labor f. Chemie, ed. H.W. Gaggeler und R. Lorenzen, &\

o\
A. Schmidt-Ott, W. Kriill and H Burtscher: Electrostatic Flggb&ector Fire Savety Journal,
- 17 (1991) 423-430 _ _ ,,g? S ,
&Q S

U. Mdller, M Ammann, H. Burtscher and A. SchmtgﬁQ  Photoemission from clean and
oxygen covered ultrafine nickel particles. Phys. M 44 (1 991) 8284-8287

o~ ‘ ) L

1990: &

H.C. Siegmann und H. Burtscher: Photoemission experiments on small particles in gas
suspension. in: Photoemission and Absorption Spectroscopy of Solids and Iinterfaces with
Synchrotron Radiation, CVIIl Corso, Soc. Itallana 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 Physucs March
-18-24, Obertraun, Austria. (1990) 123-127 - '

H. Burtscher and A. Schmidt-Ott: Aerosol Sensor Principles Based on Measurement bf
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 photoemtssnon Atm. Environment, 24

(1990) 2911-2916

H. Burtscher, A. Leonardi, S. Diserens and H.C. Sleg'manh Characterisation of particles in
combustion exhaust. in Aerosols, Science, industry, Health and Environment, Vol. |, ed S.
Masuda and K. Takahashl 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 vblcanic 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, qupl. 1 (1990) 189-1 92

H. Burtscher, A. Glinz and M. Ochs: lons in combustion exhaust as soot monltor 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

P
1989: | - &
v\\é'
H. Burtscher, U. Miiller, A. Schmldt-Ott Monitoring Adsorpt@hgﬁSmall Particles. ZPhys D
12 (1989) 563-565 é,&\o

v _ : «Q R
H Burtscher, A. Schmidt-Ott and S. McDow: Mess @h Partikeln in
_Verbrennungsabgasen Bull. ETH Nr. 219(1989@19

A. Schmidt-Ott, W. Kriill and H. Burtscher Eiéqg%statlc Fire Detector Proc AUBE-

Conference, Duisburg, Sept. 1989 - \00
O

H. Burtscher: Dynamische Messung vg{fgigartlkeln mitteis Aerosol-Photoemission. Bull. SEV
80 (1989) 1515-1519 -

B N

1988:

H. Burtscher, A. Séhmidt—Ott and H. C. Siegmann: Monitoring Particulate Emissions from
Combustion Processes by Photoemission. Aerosol Sci. Technol. 18 (1988), 125-132

G. Faraci, A.R. Pennisi, V. Privitera, H. Burtscher A. Schmidt-Ott and H.C. Siegmann:
Metallic Cluster Photoemission. Physnca Scripta 37 (1988) 728-729

G. Faraci, A.R. Pennisi, V. Privitera, H. Burtscher and A. Schmidt-Ott: Photoemission from
small particles of Ag and Au. Phys. Rev. B 37 (1988) 10542-10946

M Rosatzin and H. Burtscher: Improved Photoemission Sensor for Detectlon of Partlculate
Emissions from Combusﬂons J. Aerosol SCI 19 (1 988) 633-637

U. Miiller, H. Burtscher and A. Schmidt-Ott: Photoemlsslon from Small Metal Spheres - A 
Model Calculation using an Enhanced Three-Step Model. Phys. Rev. B 38 (1988) 781 4-_
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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. Miller, A. Schmidt-Ott and H. Burtscher: Photoelectric Quantum Yield of Free Silver
Particles near Threshoid. Z. Phys B 73 (1 988) 103-106

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

H. Burtscher, U. Miilier und A. Schmidt-Ott: Die photoelektrische Ausbeute von freien
" Silberteilchen. Helv.Phys.act. 61 (1988) 180 .

M

1987: -

U. Maller, A. Schmidt-Ott and H. Burtscher: First Measurement-of Gas Adsorption to’
UItraf ne Particles: O2 on Ag. Phys. Rev. Lett 58 (1987) p1684

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

QY 7@
N
U. Miiller, H. Burtscher and A. Schmidt-Ott: First Adsor@i?%ﬁ\%xpenment on Free Ultrafine
Particles: O2 on Ag. ECA 11A (1987) p293 Q\Q @0\\\% .

Q &
H. Burtscher, P. Cohn, L. Scherrer, H.C. Sieg 5§G Faraci, A.R. Pennisi, V. anntera R.
Cristofolini and V. Scribano: Investigation of Subicron Volcanic Aerosol Particles by
Photoelectron Emission. J. Volcanology ard géothermal Res. 33 (1987) p349
, ‘\ .
J. Schiatter, A. Schmidt-Ott and H. Burg;ther A simplified Electrostatic Aerosol Analyzer. J.
Aerosol Sci. 18 (1987) p581 ) 000

H. | Burtscher aﬁd 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, p182

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. Okt. 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

P

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. Schﬁ\idt-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. Slegmann H Burtscher: Pro;ektstudle SUSE, Umweltsonde Gossen GmbH Erlangen
1986 _

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

Pt

1985:

H. Burtscher, A. Reis, A. Schmidt-Ott and H.C. Siegmann: Charact &ation of Combustion
Aerosols by measurement of Charge and Photoelectric Chargea . Proc. Int. Symp.-
Workshop. on Particulate and Multi-Phase Processes and 1 gﬁh@hnual Meeting of the Fine
Particle Society, Miami, 1985 ed. T. Ariman and T.N. Veégegm p58-2 ‘

Characterisation Involving Photoelectron Emissi c. Int. Symp.-Workshop on
Particulate and Multi-Phase Processes and 16]@ al Meeting of the Fine Partlcle
Society, Miami, 1985 ed. T. Ariman and T. lj(o oglu p58-10

H. Burtscher and A. Schmldt-Ott A New Setup for E Sensmve Particle

H. Burtscher and A. Schmidt-Ott: Experm\e‘hts on small Particles in Gas Suspension. Surf.

Sci. 156 (1985) p735 &

, X
. .
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 (1 984)
p197 :

H. Burtscher, R. Niessner.and A. Schmidt-Ott: In Situ Detection by Photoelectron Emission
of PAH Enriched on Patrticle Surfaces. in "Aerosols" ed. by B.Y.H. Liy, D.Y.H. Pui and H.J.
Fissan, EIsevuer (1984) p443

H. Burtscher, R. Niessner and A. Schmidt—Ottf In Situ Surface Analysis of Coated Particles.
in "Aerosols” ed. by B.Y.H. Liu, D.Y.H. Pui and H.J. Fissan, Eisevier (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 (1984) 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

s~

1983:

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

H. Burtscher, A. Schmidt-Ott and H.C. Slegmann. Analy5|s 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-Cunmngham Diffusion Constant.
Phys. Rev. Lett. 51 (1983) p2232

- H.C. Slegmann H. Burtscher and A. Schmidt-Ott: Photoelectron @ ctlon and Study of
" Specific Ultrafine Particles from Combustion. Buil. Am. Phys Sgé‘ 28 (1983) p1335

S~ . Og?s\o

1982: | éa

H. Burtscher, L. Scherrer,; HC Slegmannéé %Bﬁ'umldt-Ott and B. Federer Problng Aerosols
by Photoelectric Charging. J. Appl. Phys gv% 2) p3787

H. Burtscher and A. Schmidt-Ott: En%ci?i%us 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 snngle Electrons produced by
. Aerosol Photoemission in a Drift Chamber. Nucl. Instr. Meth. 203 (1982) p129 ‘

H. Burtscher and A. Schmidt-Ott: Vergrésserte Van der Waals Kraﬂe zwuschen kleinen
Teilchen. Helv. Phys. Acta §5 (1982) p567

N

1981:

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

H. Burtscher, J Steiner: Simulationsmodell einer Dampfturbogruppe ETZ, 102,22 (1981 )
p1164
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1980:

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

H. Burtscher: Uberlagerung von Oberschwmgungen in Anlagen mit mehreren Stromrichtern.
ETZ-Archiv 2,7 (1980) p193

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

H. Burtscher, C. Tamagni: Mlcrocomputer Controlled Teétélgnal Generator. Proceedings '
IFAC-Symp. on Applications of Microprocessors in Devices for Instrumentatlon and )
Automatic Control, London, 17.-20. Nov. 1980 p263

7~
1979: ’ ‘ \(g,.
H. Burtscher: Untersuchung der Ausbreltung und statlstlsche rlagerung von
Stromrichter-Oberschwingungen im 16 2/3 Hz Bahnnetz H Nr. 6369
~ $ \‘&
Q@,\éﬁ_} .
. S
1978: _ . . é{o@

H Burtscher, G. Lekkas: LaboratonumsmoQéI?zur Untersuchung der Ausbreltung und
Superposition von Stromrichter-Oberschwifigungen im Bahnnetz. Elektrlsche Bahnen, 49, 3

(1978) p65 e
<

1977:

H. Burtscher: Digitaler Steuersatz fiir netzgefiihrte Stromrichter Elektroniker, 4 (1977) pEL19

1
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