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Photocatalytic Ceran ic Foan Filter Application
Research Progress and Prospect
ZHOU Zhonghua HUANG Yue

(Colkge ofM ateriak X am en Un ves ity,

Abstract Photocatalytic ceramic Han filer

X amen 361005 Chia)

the composie of high phobactive T D, nanomaterials and three d men-

sonal poous ceram i foan materiak has been w dely app lied n the field of air/w ater purification ow ing to its charac

teristics of high photoactivity  hrge surface area

large flow ng fluix and ceram ic heat/chem ical resistance

recyc ling

probability Applications have been n the fields of ndustrial exhaust deodorizaton — agriculture pesticide degradation u-

sing sunlight sterilization of laboratories and hospitals
search progress
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1 Introducton

T O, photocatalyst due to is bw price high photoactivity
and safety © hunan being and environment guaranteed by h sto-
1y has been widely applied i the fields of ar/water purifica
ton ! Among vareties of T, phoocatalytic materiak

phobcatalytic ceran i foan fililer a composite of TO, and ce
ram ic foan by utilizing the high active perfomance of T 10, and
the high resstance and hrge surface area of ceramic foan, has
been canmercialzed recently and is getting more mportance for

ndustrinl app lications
2 Applicatons n ndustraldeodorzaton

Experinental anmmal raismg faciliy usually exhausts 24
hous everydagy and the odor complant fiom residents & the
main common problan for sin ilar facilities The exhaust contains
several 10°° degrees of anmonia acetaldehyde trinethyhm ne
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and organic acd such as n-butyrc acd etec The conditon is
pwoper for phob catalytic deodorization tream entbecause the odor
contan hations are bw leve] while the exhaust 5 at roan ten-
perature Expermental animal rasing facility exhaust deodoriza-
tion is one of the success ndustrial applications ©r photocatalytic
ceran © am filter One of the authors ( Zhou) experienced the
engieering of deodorization of 6 000 m’ /h experin ental aninal
exhaust n Tokyo in 2005 The odor concentration was 130 be-
fore treament and 32 after treaim enf
reached about 7%% .

K itchen exhaust of shopp ngm all is usually deodorized by ac-
tive cathon filter and photocatalytic cerm ic foan filter has al-
ready been applied n hs field recently Except oil substances
mai odor contan inations of k itchen exhaust are several 10™° de-
grees of ammonia and acetalléhyde etc Kitchen exhaust & nec-
essaty to be deoilingly treated before deodorization treatment by
photocatalytic ceranic Han filter One of the exanples of 4 000
m® /h shopping mall kitchen exhaust treatment n Tokyo i 2006
showed that the odor concentration was 3 200 bebre treatm ent
ran ained to be 3 200 after deoiling treatment decreased to 790
after first pass photocatalytic deodorizatbn and furher decreased
to 500 after second pass phobcatalytic deodorizaton Ths & an-
other success exanp le of photocatalytic ceran i foan filter for in-
dustrinluse and nev-built shopp ngm alls become to adopt photo-

and deodorization effect

catalytic deodorization system recently n Japan
Rubb sh odor, of mubb sh pressing and_transiting facilities in
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urban areas of China is one of the main problans needing to be
deodorized Rubb sh pressing and transiting facilities are usually
builtnear or nsie esident areas mbb sh odor and nose bother
residents A field expermentofdeodorzation using photocataly t
ic ceran © bam filterwas conducted by an equijment under the
cond itbns of 4 passes 0.09 m’ /pass 300 m' /h air tream ent
capacity and the result shaved the probability of app lying pho
tocatalytic technobgy n mbb sh deodorizaton Figure 1 show ed
the odor sensor s valies of the air at the ndoor ( bebre deodo rize
ton) and the outdoor ( after deodorzatbn) of the equiment
The odor valie before deodorization was not constant and varied
laigely during wbb ish pressing process The peak valie rached
about 4 to 5 times higher than the valky valie A fier deodoriza
ton by photocatalytcmethod  the odor vahem amntained lov vat
ue which wasmuch bwered than that before deodorization The
chanical substance concentratons bebre and after deodorzation
listed n Tabk 1 showed thatmam odor substances w ere anm on
and m ethyl mercaptan, and those degradations reached 88.2%
and 67.% after photocatalytic deodorzaton respectively
From Table 2, odor concentraton degraded 95. 40 averagely af
ter deodorizaton, comparing with odor concentration before
treatment
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Fig. 1 Photocatalytic deodorization effect of the field test
for ubbish pressing and transiting facility by using
phobcatalytic ceram ic foan filters
Table 1 Chemicalsubstance concentatons before and afer deo-

dorizatbn of he feld est

Chen ical substance concen tration/ 107

H,S NH 4 CH;H
Indoor of testing
. 0. 001 17. 3 0. 002 8
equiment
Outdmr.nf testing ND 2 04 0. 0009
equiment
Degradation percent - 88. 2% 67. %%

Table 2 Odor concentrations before and a fier deodorization of the

fietl test
Odor concentraton/a u Average
Indoor of testing Sanple 1 1738
i 1694
equ ipm ent Sanp]e 2 1650
Outoor of testing Sanple 1 81 s
equipm ent Sanplk 2 75
Deodorzaton Sampl 1 95. 3%
95. %%
p ercent Sanple 2 95. 9

Pretream ent p hys mportant role and & necessary in some
ndustrial deodorizaton app licatbns of photocatalytc ceram ic
foam filter O il particks dustparticles and moisture are partic-
ularly considered to be pre-filtered out during deodorization engr
neering pwocesses othew se deodorzaton effects are affected
higely. The affect ofmosture on photocatalytic activiyy of photo-
catalytic ceran i foan filter has been tested in 4%, 6® and
90 relative hun dity at40 C by degradation of acetaklehyde as
a pwobe by our group  the result show s that the CO, Hm ng rate
underUV ilkm natbn of 40% hun diy is the lagest that of
60 hunidity is alost the same and that of 9% hum dity is
the bwest and & only abouthalfof thatof40% hun diy i e,
photoactwity of photocatalytic ceran  foan filter is restramned
when hun iy reaches ahigh kvelsuch as9® . The result al-
so show s that the adsoption of reactbn substance of acetaldehyde
dwpsw ith the ncrease of hun dity giving hat the reason of hat
high hun dity hinders photoactivity of photocatalytic ceram ic
foam filter can be reasonably connected w ih the dwp of phys ical
adsoption

3 Appleatons n agrrulture

Photocatalytic ceramic bam filter has been fiell tested to
degrade pesticide of agriculture liquid waste and TOC ( total or-
ganic catbon) of agriculture nutrent soltion reported by re-
search goups of Tokyo Unwemsity and Kanagawa A griculture
TechnoC enter i Japan . Rice seeds have to be d sinfected by
us ng pesticdes and rinsed several tines before cultivaton,  re-
sulting m agriculture liqud waste contanng pesticides Treat
ment area of 2.25m” of photocatalytic ceran ic foan filter was
used under sunlight to degrade 40 L pesticide liquidd waste The
concen tratons of pconazole pesticde and TOC decreased higely
when the treament started After 4 days
was non-detec ted,

poonazok pestic de
and the degradation effect was confimed by
fish oxiciy tes!®. The recycling nutrient solution was treated
by photocatalytic ceran ic foan filter under sun-light in tanato
nutrent solition cultivatbon The recycling systam was conssted
by teamentarea of 1.2m" of photocatalytic ceran  bam filter

reserving tank of 40 L and supplying tank of 100 I, and the
batch treatment mehod was used Among testing perbd of 10
monts the nutrient soliton with photocatalytic tream ent w as
transparent and TOC was 7~ 28 mg/l, while thatwithout photo-
catalytic treamentwas brown and TOC reached 21~ 777 mg/L

Tan ato hawests of nu trien t solution w ith photocatalytic treaim ent
increased by 40. %% i the 1" harvest and by 34. @% i the o
hawest during the testing period canparing w ih that without
photocatalytic tream ent

4 Applcatons n sterilzatbn

Photocatalytic ceran ic bam filter has been app lied i sterilt
zation of labomtories and hospitals rehted findanental and ap-
p lrations reported by research goups of Tokyo Unwemsity and
some companies n JapanlLgJ The fundanental of sterilizing
m echanism of Cu/T O, film under very weak UV irrad iation w as
79 The fist step & the partial
decan position of the outerm an brane i bacteria cell envelope by
a photocatalytic process te second step & the pem eaton of the
copper ions nto the cytoplasn icmembrane to sterilize bacteria
which explainwhy Cu/Ti0, showing high sterilzation effect even
under weak UV ilkm naton H ih powsiy ( about 80% ~
90 ) ofphobcatalytic ceran ic Hbam filterwasused i the test of
sterilization of 30 m*® SUS laboratory®. A ithome m icrobe de-
creases by 3000 ~ 40% even i the absence of UV ilkm maton,
but n thE casg, micwbe is only captured by  the filter and will

reported to consist of o sieps
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be relased again with air fux In the case of UV illun hatin
the survival rate of anbornem icrobe davns to 1% after 15 m iy
ow ng to that the m crobe captured by the filter is sterilzed by
phob catalytic oxidization and can not be released agahlSJ The
practical applications of photocatalytic ceramic foan filter in la
boratory rasing rats and hospitals get satisfied effect of steriliza

ton and in he meantme have also deodorization effect®™ .

5 Applicatbns n hegh-speed tran

The development of deodorization equ m ent using phoocat
alytic ceran ic foan filter for high-speed train was conducted as
reported by JREA'™. The taget is to decanpose the chan ical
substances of tobacco odor and to apply for tchacco wans n
high-speed tmin A newv cating technobgy was developed and
the oxidizing decompositon ability inproved laigely canparng
to ordinaty coating method ™. The equipm ent has been app lied
in he nev series of N700 high-speed train i Japan' . In Chf
na the app licaton technology of phob catalytic ceran ic foan fiF
ter n high-speed train has been developed by related companies
n collaboration with X im en Un wersity

6 H gh photoactve m atera k

The research of high photoactive materials of phobcatalytic
ceran © foan filter is alvays a technical challenge Noble m etal
deposited T10, has been mtensively studied and the photoactivity
m proves ov ng to that the recombination of photo nduced elc
trons and holes are restraned by noblem etal deposition In prac
tical app licatons A g deposition is app lied nstead of nobl met
al Ag/Ti, photocatalytic ceran © an filler 5 devebped as

R [11- 12] X
reported by research groups n Japan Agnano particles are
han ogeneously d spesed nto TiO,, and the decanposition ofH, S
inproves hrgely comparing to that without A g deposition .

7 Conchisbns

The industrial app licatbns of photocatalytic ceramic foan
filter have been wilely extended recently and the app lication
research progress pmwbkm and prospect are smm arized mainly
in the app licaton fields of ndustrial deodorizaton —agriculture

sterilization and h gh-gpeed train M eanwhile the mportance of
Ag/T D, photocatalytic ceran ic foan filter & enphasized
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