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COMPARISON OF MICROWAVE AND DIRECT BURNER HEATING DURING IN-SITU PILOT
SCALE REMEDIATION ON THE AREA OF MACHINERY COMPANY.

Masin P.*, Mastalka J.1, Sobek J.2, Hajek Mm.2

!Dekonta a.s, Dfetovice 1089, 273 42 Steheléeves
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Thermally assisted in-situ decontamination represent innovative technology that will
significantly accelerate the process of desorption of contaminants from soil and
compared with a conventional venting increase the efficiency of the remediation.

On the area of machinery company was performed the pilot scale testing of microwave
and classical heating unsaturated zone of soil heavily contaminated with nonpolar
hydrocarbons, especially cutting oils. Heating was conducted to a depth of 2.5 m due to
the high groundwater table depth -2,8 m. Conventional heating was represented by a
direct flame burner placed on the top of application borehole. Hot exhaust gas was
introduced into another borehole, where was utilized remainder of energy. There was
used diesel burner with an power 16 kw. Microwave heating was initially performed
with two magnetrons (6 kW), which were placed in two borehole of the lined square
waveguides (49 x 99 mm). With this arrangement, it was not possible to achieve 100%
power magnetrons and after 5 days was broken one magnetron. The focused microwave
energy was poorly penetrating into the soil and absorbed within small distance around
the waveguides. The arrangement had to be changed so that the waveguide inserted
into the ceramic casing pipe and testing was carried out with only one 6 kw magnetron.
Heating was highly reliable, value of the reflected power reached just 0.5% and after 40
days was achieved in radius 1.5 m (from middle of borehole) average temperature 65 °C,
During burner testing were appeared some complications especially in the form of soot
formation and fouling of the fuel nozzle, which required technological breaks. The
average temperature in a radius of 1.5 m from the burner borehole reached 50 ° C in the
exhaust borehole reached only about 40 °C. The concentration of hydrocarbons in
drainage condensate were low - on the order of tens to hundreds mg/l NEL and was not
found hydrocarbon phase. Similarly low levels of contaminants were found also in the
adsorption filter with active carbon. Mostly of contaminants during heating applications
gradually penetrated to groundwater level. From nearby borehole were then pumped
50| of pure ocil and more than 1 m? of contaminated water. Both heating (classical and
microwave) would be more suitable for desorption lower boiling hydrocarbons
substances, e.g. gasoline, aliphatic chlorinated hydrocarbons (TCE, PCE).



POROVNANI MIKROVLNNEHO OHREVU A PRIMEHO OHREVU HORAKEM PR PILOTNIM
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Termicky podporované dekontaminace in-sity pedstavuji inovativni technologie, které
vyznamné urychluji proces desorpce kontaminantg z horninového prostiedi a oproti
klasickému ventingu zvy3uji efektivity celého sanacniho zasahu.

nepoldrnimi uhlovodiky, zejména feznymi oleji. Ohfev byl provadén do hloubky 2,5 m
vzhledem k vysoké hladins podzemni vody (-2,8 m). Klasicky ohfev byl reprezentovan
pfimym plamenem hofdku, umisténym na zhlavi aplikaéniho vrtu S vyuZitim energie
horkych spalin, zavadénych do daliiho vrty, Byl pouiit naftovy hotsk o vykonu 16 kw.

Mikrovinny ohiev byl zpoéatky realizovan 2 magnetrony (o vykonu 6 kW), které byly

uspofddani nebylo mo3né dosdhnout 100 % vykonu magnetrong a po 5 dnech dodlo
k protaven( jednoho magnetronu. Doddvand mikrovinns energie byla $patné odvadéna
do horninového prostiedi a absorbovina v tésné vzddlenosti kolem vinovodu.
Uspofddani muselo byt zménéno tak, Ze byl vinovod viosen do keramické paznice vrty a
dale probihalo testovani pouze s jednim magnetronem & kW. Ohfev byl velmi spolehlivy
s hodnotou odraseného zdfeni nepfesahujici 0,5 % a PO 40 dnech bylo dosajeng ve
vzdalenosti 1,5 m primerné teploty 65°C.

Pfi testovani hofaku se objevovaly jisté komplikace zejména Vv podobé tvorby sazi a
zanaseni palivoveé trysky, co vy?adovalo technologické odstavky. Primeérna teplota ve
vzddlenosti 1,5 m od hotékového vrty dosahovala 50°C a3 y spalinového vrtu dosahovala

kontaminace pfi aplikaci obou ohfevy Postupné pronikala na hladiny podzemni vody.
Z okolnich vrtd pak bylo odéerpano 50 | Listého oleje a vice nez 1 m3 kontaminovanych
vod.

Oba ohfevy (klasicky a mikrovinny) by byly vice vhodné Pro desorpci ni¥evroucich
nepolarnich l3tek, napf. pohonné hmoty, alifatické chlorované uhlovodiky (TCE, PCE).



