KR B TE @it 5 - Original Paper 957~964, 2010

0§71 EHXIE Al2= ZRA} ORI ZEER] DPF2| RYA|= Zotof 2H5H17

A Study on the Effectiveness of Remanufacturing Technology for the Catalyzed
Diesel Particulate Filter-trap(DPF) Deactivated by Diesel Exhaust Gas
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Abstract : The deactivated catalyzed diesel particulate filter-trap (DPF) was remanufactured by ultrasonic wave treatment with various
prepared solutions, followed by active component re-impregnation, and the emission control performance and surface properties of
remanufactured DPF were studied at various remanufacturing conditions. The proper ultrasonic wave cleaning time at various pre-
pared solutions and optimal re-impregnation amounts of active component for the best emission control performance of DPF were
investigated and its performance tests were also carried out with various temperatures for the conversions of CO, THC (total hydro-
carbon) and PM (particulate matter) by catalytic reaction test unit using bypass gas from the diesel engine dynamo system. It was
found that the emission control performance of DPF remanufactured with the high-temperature air washing, ultrasonic wave cleaning
at acid/base solutions and active component re-impregnation method was recovered to 95% level of its activity compared to that
of the fresh DPF, which was caused by removing the deactivating materials from the surface of the DPF, through the analyses of
performance test and their surface characterization by Optical microscope, EDX, ICP, TGA, and porosimeter.
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Table 1, Conditions of ultra-sonic wave cleaning by remanufac-
turing acid/base solution

Contents Experimental conditions
Acid(H2S04) solution pH 4
Base(NaOH) solution pH 12

Ultra-sonic cleaning time (min) 30~120 min

Ultra-sonic cleaning condition 25,000 Hz

Catalyst drying condition (C) 150C
Catalyst drying time (hr) 4~5 hr
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1. Diesel engine 2, Electric power generator 3, Loader 4, Diesel
engine dynamometer controller 5, By pass controller 6, Flow
meter 7, DOC 8, DPF 9, Catalytic reactor 10, Furnace 11, Tem-
perature controller 12, Gas analyzer 13, Computer

Fig. 1. Diesel engine dynamo system and DPF performance test
unit,
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3.1.2. EDX (energy dispersive x-ray spectrometer)2} ICP
(inductively coupled plasma) 224
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Fig. 2, Results of optical microscope analysis of the DPF sam-
ples.
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Table 4, Results of porosimeter analysis of the DPF samples

DPF sample  Fregh  Aged ADF3 ACDF3 AKDF2

Total pore area (mz/g) 1184 0283 1040 1134 1306
Median pore diameter (um) 13.847 12591 9524 12843 12173
5867 4803 4138 4771
4384 38 4515 4287 4895

Average pore diameter (um) 4,041
Porosity (%)
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Fresh  Aged  ADF3  ACDF3  AKDF2 i ;J%;j ;;;l—rﬂ%fj;]ji fitij;fi i
Na 02 26 03 03 03 e A - oTe s T Tl
Ve 57 59 4o se s o4 2w AbsiElo] Qlofyt el ALz Fig. oi A
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Table 3, Results of ICP analysis of the DPF samples (Unit : ppm)
Al Ca Fe K Mg Na P Pt S Si Zn
Fresh 115329 1500 2500 350 53047 150 450 9 500 1994 1400
Aged 130944 19443 6101 1124 65193 938 6227 0 8245 1422 6963
ADF3 108614 8421 2987 506 54266 528 1945 2 1456 1542 2044
ACDF3 99691 7400 3400 341 49814 324 1340 4 1984 2491 1543
IDF1 129388 5748 3102 616 64644 545 2954 10 4201 960 4756
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Fig. 3. Results of TG analysis of the DPF samples,
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Fig. 4. Results of XRD analysis of the DPF samples.
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Fig. 5. Conversion of CO with the temperatures over DPF sam-
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Fig. 7. Conversion of PM with the temperatures over DPF sam-
ples cleaned by the variation of the washing times at
500C of hot air,
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Fig. 8. Conversion of CO with the temperatures over DPF sam-
ples treated by the variation of ultrasonic cleaning time in
the acid solution (H2SOs, pH4) and base solution (NaOH,

pH12).
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Fig. 9. Conversion of THC with the temperatures over DPF sam-
ples treated by the variation of ultrasonic cleaning time in
the acid solution (H2SOs, pH4) and base solution (NaOH,
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Fig. 10, Conversion of PM with the temperatures over DPF sam-
ples treated by the variation of ultrasonic cleaning time
in the acid solution (H2SO., pH4) and base solution
(NaOH, pH12),
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Fig. 11, Conversion of CO with the temperatures over DPF sam-
ples re-impregnated with catalytic active component.
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Fig. 12, Conversion of THC with the temperatures over DPF
samples re-impregnated with catalytic active component.
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Fig. 13, Conversion of PM with the temperatures over DPF sam-
ples re-impregnated with catalytic active component,
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