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Abstract :

In accordance with the difficult problem of particles suspended filter in the air, this paper proposed the target

of PM2. 5 filter grouped by micron wood wool and micro and nano wood flour. Using filtration material of timber natural

environmental and the cavities adsorption function of its natural structure after carbonization to filter automobile exhaust,

coal particles and other atmospheric particles suspended. Through analysis of filter at home and abroad, this paper

proposed filtering mechanism and technical route of wood-based ecological level anion PM2.5 filter. After feasibility

demonstration, it would propose a research direction of application prospects by using wood-based materials as air filter.

Key words:

PM2. 5 R KA1 i a b a8 )
FHAANTET 2.5 wm W EORLY, LR AR /N
EERIH AR, 5 TR 2P A A EW 5 JF )
Wt N RPN AR P 5 A5 B Tl g O 1 3 45
2006) - 1997 4F, 3% [ B4R Jy M€ T 4 UKL
(PM2.5) H ¥ 65 pgem (AR HERR A . PM2.5
1) T2 75 Ge ) 2 BOREAR 91 17 R8O ORE B8 AR TR
FERT~ KA B AR 2 SRS A AR (i
%%, 2008) .

e 63X 75 10 ) AR 5 A B W, AR SC T ET SR
AN g A EF PM2. 5 ik 3E 2 (wood-based
ecologicaldevel anion PM2. 5 filter, WEAPF) i) i J&
B> 75 R AR A AL BE S B AR A B R A 2% 900
IR B B RAR A AR AR 22 Dy FERE DA 4 K
AW Ry S BURERE T ] 25 6 AL AL S SR T T 7K
R BT R B AR e A O T
JEAT o

WA H 3 2012 =09 -03 5 & [E H #2012 -12 - 06.

micro-nano; wood wool and wood flour; PM2.5; filter

U [ AT SR K B 25 0

[ A2 H AR A 2 90 B 1 PM2. S 3L JE A & A2
U JUAE () =, (% A T e WEAPF () 5257 P 2218 oF
Fo P E M HRE 2011 4F 12 H 27 H, HAEXK
PEMEH AR 25 S BT 50 T (AIST) 48 38 BE Rl K 2% 1) ¥ HR
P E AR R 2 g o I E i 1 S5 80 LR OR A
LTI | o MR B 7 1 B e S 2 N VAP O
PM2.5 [ d A 75 vk AR A s PM2. 5 i g 3 7k
FERAR R H AR B 50w R A B R R

H AR 25 50 K 2 R 15 2 1y BE 2% BF 58 B 16 Saito
25 (2007) 18 3 T I8 OB B R M Ak 1 i
2T DUAF i FA A S A G A0 IR B R 5 R A DY 38 1
2 i BE , JERE U AR R . AR M I XA P
BEXT T/ YR S AR s AR R
TR 2 VR4 R ORI R S A e B T g
2006 4, H AT H O fis S5 5 R BB A IR A | S50 =

JEA T H ¢ v g E A SE AR RFIR Y & B L 3 % 42 (DL12C BO5) 5 [ K H 4K 2% 554 1 H (31070500) o

* R



132 o R 49 %

B A R U TR IR R ) D ke i T A 1L
PM2.5 [{IME & fl A1 R A HEPA &M + 3iF P % U
P+ Ol (A i B 22 5 i 10E) + SR 40 6 % 1 ()
SLE0) + iR R IR DR ) S T VR A A R A FE YG Ye
LR A . JLh HEPA 38 ) 3 2R B ik 90 b
FIORL ) 1R FH 5 JFC A % P i 56 3 2 W R e ok i 2K
BHIAE ] o A AT &5 SR 55 3F WEAPF b )3 H. 4 X 4t
e

R4 5 [ il J0E B 45 R b ME oK X 0.3 pum il
TN R 7 A AE R I A S & 1) HEPA 38 ™.
Baker 2 (2006 ; 2007 ; 2008) Bey %5 (2001) £t f
HAE 75 PM2. 5 A7 35 R 14 W8 B A [ £ R0 R 5 E
ST PM2.5 (R AR B T 5 0 R R LA R R ] AL
B, SEPLT PM2.5 [ A A R B ORE K H AR e
SR RIBR R 0 4 2R SR A PM2. 5 B 40 5 1 i 98
Ji o B BRI 28 1 5 B £ AL 56 4 TR T IR IR
(1) B P » A1 S50 5 A0 R B 415 B Ak 30 UE Tk
A B T B 4 /8 I (Boylan et al., 2006; Chen et
al., 2003 ; Dudhia, 1993) . 2009 4, 3 [H % 5 W %2
M ST KA TP MR R TR 47 4 5 8 e SR &g 4% 2
G I YEARL, A5 RO 3 A ) 2T 4 S R R A A R
(1) 2 A6 5 7= it T B AR S 2 67 B 1 PM2. 5 3 g 2R 1Y
B i1 (Akmar Zakaria et al., 2009) .

i [E G K S ML TR % B 2 Park 2%
(2010) B A BRI GEA R = 2 7 A H JLH
BT Ak 21 4 07020 5~ 1l 38 PM2. 5 Oy 2R KL 1~ 1 S 5 4
AR IR A S 77 e 21 4 03 7o 38R Bk S, ok 2
B EILF] 106 em I, P REAN B 70 L AT Y
R 154 AN, AR 0.6 mes T, R F A
HLIN[A] 8 168 mso 53X AN AH XS 18 B2 K, PM2. 5 5 i
Tk B R 2R 25 R AR RIS H 69. 3% 5 H Y i
for £ H 380 5, B W4 K #) 80.4% .

JUT AR5 o BN R IF 4 W AR e 30 AT 3 i AN
Biifg . HLAE 100 2 48 LU, ATt R I AR 41 4t i 22
5P AT B b b5 8 Tl A A A AL A0 IR A 1 T K
EEE S T2 S EME (RRI, 1985) . T A
4 40 LA R AR I o 43 T 7S B TE AL 7R B AT AT DL
5 AT 8 53 1 R RE 25 e DRI W A T2 S 2 R
MRARH &g CRHR 2, 1991) .

WL K 2 i s TR B 5T BT 1 1 G 45 (2007) 3k
177 84 53 7 i bR A 28 BB v ) PM2. 5
(I FE > AR ATT R AR R RE (9 s 24 ok v 80 P 6T 50
L4 T AT HL R K R T 0 A oK 2 SO ) B T
fif 2 6N F 1 m [ JBURL B B 280K ) BLIA $) 90%
P E

K 0 R e A5 (2011) WF 5 SR I g
J7 Ao A A A AEAT I UE X T EAR KT 0.3 um
TR 1K) 3oL D8 2% 5 0 99. 97 % , T 2K FiI B 784 B i 200
R v s (ULPA) Gyl ot FY 40 3¢ 58 2T 4 2247 I
Ir B0l ) 1L ERE N 99.999% , T L g 0.1 pm
(¥ B o

2 RIEEFRAE 7 PM2. S i UE 4% 1 1 e
TR

ARG AR TS E RS AR S AT e A
RGN 5 ~30 um [0 A 22 K 3 4L, i)
ABOEH 0.2 ~2.5 wm G K ARy » #Hs T W
B3 AR TR IR . LTk AR
e NI I 10 23 AT DB AR S A2 R L A, S R AR IR
B P 55z 7 DT A% o A 0k U8 A% 10 B U A R S i
¢ 1% VE R B R B 3 1R . AT 9T WEAPF 1) 3
SR F R P AR IR BE A RL A2 77 B B S
B N 52 <58 FH PR F < 1T 2R AT (RS ) S 6 R A
Bl EAGAE T PM2.5 Bk 5T LR 9 1 40 ok
T AR P B O B R e (R 2B W B B R
JE TR I 37 M ] DT B RORLAS 5 0 1 08 P HUR 18
AN 23 PR B AR S A AT AR R AN AN g B AR R R
B R T T E L T AL PM2.5 1 g8 fif vk
F R NN A, 7] IS U SN S 2 N N A s e a1

WEAPF 22 B A5 DL R HEPE.

1) AR EE KM A SR 5 R
BE AR AL 5 0] LT AR 75 200 °C LR B A 13
SE (R HLPE, Al WEAPF HE 415 1o 8 24 958 75 22 90 38 i
& TE [ AR ZE K .

2) PR AR B A SRR WEAPF B A7 %
TOBICK AN 22 B B 35 A0 B 4 K R R AT K IR B A
e THI RN R AR AL 7 X e gL AT 2 1 2R A
() 5 5 A0 A7 1 I A0 K R OR 5 ok A B A A T A 2
PR AT DUARAIE X 43 43 L A7 5 OK (10 W B R

3) PrimtaE e WEAPF 75 fiif 7K #4045 J1OR #
N AE—E B AR R AR S AR A B AR FLPTR
MR AL F] 0.01 ~20 me*s ™'

4) GEtamEE g KEM R EZ LM
BE & TR (1) 28 3 P BT TROK AR 22 20 Ha % 5 RTAL
AR RS 3 A R N e N R A A N W R
YA IORLVE Tk 50,2 ~ 2.5 wm S48 K A T BLJE
BN ZR AR 1) PML. O 2% Syl 19 sk 9 45 » A if b 448 1) I
9 5 P SRR B AE 3 ~ 10 mP+h ™' 22 [

5) WM K GEEYE WEAPF ) %5 B af DL
B BT AR AN 5 R AL G X R A A R R



54

AR M A5 - AR R 2208 40 K PM2. 5 3 9 2% 11 ML o) 133

B > AR 10 T Al L 3 3 1 W e T A e G 2 1
75 Bl A2 UKL 1 7K J3 855 R0 WG O [ Ak v G it
KL ok /D5 G (V17 K 2B o T 3 M 1K L AR BE R0 ~
500 Pao REPERLHE AL 0.2 ~2.5 pm Z[i].

6) CADR {4 Wl ik & #%  CADR (clean air
delivery rate) {E A& [ i B84 VF 4 2% A5 40 R g
(¥ 3= 24 br o, WEAPF {24 2% /00 9 4%, 2 2003 2
CADR W hs HEA o 7EHFBR 2 Tovs B M 410
ANBEPHASHLAS (4 1E 5 TAE. Xy dh, HEA S
Fs ZEORAE R B HUR be PR BE R 4F > FesE TAE -

7) R VA R BRI AR s AR
T IR A e PM2.5 B JE 2% 1 LR 4 K
X S 8], WEAPF () % 8 K%, o 8 1 fig
Z R PM2. S o g8 A5 2Lk vk PM2. 5 (¥ R
BB G > PABH I K AT e 52 R B2 IR E A .

30 ORFEAEDGGE T PM2.5 i U828 1 4 M
B

H ATV 42 R ARAL I e B = I B
A U AL A0 2 B R ) I A VR R A I
i) CO, HC FI NO [ J5 ab ¥R B . — JufiE i 1k
B AT A R S AR AR RN AR S A R S
S 2 AR FH IR HE A A el 3 R R < A B R R R

a. PO AET #E Micron wood fiber

b. AL Micron wood wool

YRERAGE = oA, SR E A
P B0 3 e UKL 2 6 V4R R A AT 1 A A B i 0
PR HT T AR 4t P 050 i A0 e e 3 8 i A S 1)
FEACHEAT FL N A AR A A Ik B 5 A% 1Y) R T IR [T e
FERAT IR o AT T R AR ) IR
R AT B2l 1) 2 00 8 R 1 4 R0 A R 2 AR
B UREHEAT ARG 5 4 BT K £ 4 R B D8 0 XK 4 R
AT ERR. BdHFE2RKEE N THAERA
22, f WEAPF (8 428 T8 i gl K R 8y 35 8
ARG AL AL ARG 6 0 L A Kk AR Ky o S5 = A
o I T DLJG 8 B gt IR R S 0 R B
T FE P I DR AR R VB R IO AR 22 RNy B
PFR AR ESH . 0K LR LAl A
AR 22 AR 1 JL AR 2 50 i 5L WEAPF (1 B 4 F
BARBEMBCFER, NFE S ERBE WEAPF [0 £,
73 B WS B P R AR 8 R &R 19 CADR {H
TIOK AR 22 1) 5 7 FBR A K AR (¥ 4 A8 a1 1 e
Re HE B Ta WA Y I A R A T B AT 3 LA O
10TV S5 K0 ) A0 ) BE B A A I geAL, B
A IE 1 M R TE ; AL Lh R LAV B Hh B4 A5 A
FIELAL s B Te AR AR » B IOK AR 4T 4 < TOK R
22 K6 FCE B T K AR R Dl B A, IR A B TR Sk
LR EF PM2.5 L% (WEAPF) (K 2) .
B 5 M

c. Pa A} Nano-wood flour

1 RIEAEZG T PM2.5 8 & (WEAPF) () 41 5 J5Uk
Fig. 1 Composition of raw materials of wood-based ecologicaldevel anion PM2.5 filter (WEAPF)

2 ARIEAEEY S E T PM2.5 i Y8 25 (WEAPF) f 41 Al J5t B
Fig.2  Composition principle of wood-based ecologicaldevel anion PM2.5 filter (WEAPF)

AP AS 4 4 0 0 240 M0 1) 2= A7 AR 4 i
75 Y AN TR A R BE i 2T 22 1) FL AT BLUR B K
(¥ PM2. 5 KL, 75— A = 42 () B, A1 2 T AR R

(K] 6 A2 AR IR AL 7 T8 20 BT R o MR 2242 2
Ay H B AR 8 BEBG B S LT IR S FLOCO0 A S b
FRE RE R I il 52 iR A I A5 U O TR 23 M PM2. S



134 wo

o 49 %

1P ML LR K g R R OG R, R AR 22
FL 7R A Ry A RUAR R AT T i 2 5% 1) 42 AL 1

4 RILAERG A F PM2.5 o JE 2L TE 1L 1K)
F AR s £k

ARFEA G B T PM2.5 o 38 28 BF 5% B oK i
ek e WEAPF [ 50K R 2F 2 < 1k 4l Ok R
oy s I HEAT AR K 0 A MG A A0 B, 4588t WEAPF
TR it 5 ) I R AT JSURETE 285 DK S A it 00 X A A 3
WEAPF (R AL Rg L o 3712 JsURH 0 22 A0 R
TR 77 27 B AN AL 7 W B 2 CADR AR AL 98 2%
HREES BN R ALV A gE T 2 5

M T BB vk UK B T
PR B R WOK R 22 Ay L 3L 4 3
HARES . B UIIT 2 Bl Btk £ 1) FL X
2 [ I REAT 8 2R . 7E X SR Y Bl b kS
TS A 22 FUAKy (1 JL AT 2 K, 5 57 WEAPF (1 W%
PEATE U (1 B B8, @ 37 WEAPE (1) il W &5 14
BT Ly g U0 ORI, O 25 45 VT i WEAPF 1) 4 22
PE B A v %

fiF 9% WEAPF Wy B P L5 32 U 1 SR Bk, s 2
17K I3 B E AR NG, 19 2 AR 115 2B
P TR DR AR AE B AN  2F 2 R AN R I
RB BRI A AL FRFE KD B I35 Ber T B
S TR U S5 A5 AR B0 AUN 2 ST AR B AR R A
R, 3 S0 X B WEAPF 8 Of UE 35 73 N i 2 19
MR B AP A0 30 3 1 o

5 WEAPF {5 H] i 5

WEAPF f5 = 22 ] & 52 5 ACEK £5 &2 HEPA
PM2. 5 T i 5% A1 e ¢ B8 2T 24 1 98 7 s 2R A L H
T PM2.5 98 AR 0 5 AR ORI T R O 8 A e U
AT BT AR T SR v AT AR T K 3R T T M
AN B T A% A e DL R AR A
U R DUIR e A AR T PM2.S i 8 4%
B A BOK AR 22 B v T 20 R (Rl B S AT B i
JE A RIURE P A AT 2 2y i AL 3 s T RE B
ORI R Dl i A B Bl 4 oK A ) 4 A7 1 i O D
FRHE A 1 AT ) 7 S e

2 % x #

JRAR . 1985, AR dLat: T E AR R A, 468 - 469.

A3 AL R AR, X #%.2006. 3 [EH PM2. 5 75 4L R 00 F V5 YL e AE. BR

Rz 588,31 (2) : 58 -61,67.

FRE. 1991 KM HARM T 25 5 8. TR ¥ dbat: P E K
Mk H R AR, 304 - 306.

WEde, MR, & FF, 45 2011, ZFUHBLEE S A HLES AN R S
I SE9E. Hlas A, 33 (1) @ 136 —141.

wio A, B, £ AR 2008 B4 BURLY PM2. 5 #E I H R LRk
BRI, 21(12) - 75 -78.

£oOW, AR, 4R K AF. 2007, A S LB AR AR B KR LA
B PM2. 5 WF5Y. MBI RFoE R, 27 (11) ¢ 1789 —1792.

Akmar Zakaria Z, Suratman M, Mohammed N, et al. 2009. Chromium

i

il

(VI) removal from aqueous solution by untreated rubber wood
sawdust. Desalination, 244 (1/3) : 109 - 121.

Baker K, Scheff P. 2006. Spatial and temporal variability in ambient
concentrations of PM2. 5 sulfate, nitrate, ammonium and precursors
SO,, HNO;, and NH3 in the midwest United States. December
2006, Submitted for Publication, 2135 -2146.

Baker K, Scheff P. 2007. Photochemical model performance for PM2. 5
sulfate, nitrate, ammonium, and precursor species SO,, HNO;,
and NH; at background monitor locations in the central and eastern
United States. Atmospheric Environment, 41: 6185 - 6195.

Baker K, Scheff P. 2008. Assessing meteorological variable and process
relationships to modeled PM2.5 ammonium nitrate and ammonium
sulfate in the central United States. Journal of Applied Meteorology
and Climatology, 47 (9) : 2395 —2404.

Bey I, Jacob D J, Yantosca R M, et al. Global modeling of tropospheric
chemistry with assimilated meteorology: model description and
evaluation. Journal of Geophysical Research: Atmospheres (1984 —
2012) , 106 (D19) : 23073 -23095.

Boylan J] W, Odman M T, Wilkinson J G, et al. 2006. Integrated
assessment modeling of atmospheric pollutants in the Southern
Appalachian Mountains: Part II. Fine particulate matter and
visibility. Journal of the Air & Waste Management Association, 56
(1) : 12 -22.

Chen K S, Ho Y T, Lai C H, et al. 2003. Photochemical modeling and
analysis of meteorological parameters during ozone episodes in
Kaohsiung, Taiwan. Atmospheric Environment, 37 (13) : 1811 -
1823.

Dudhia J. 1993. A nonhydrostatic version of the Penn State—NCAR
mesoscale model: validation tests and simulation of an atlantic
cyclone and cold front. Monthly Weather Review, 121: 1493 -
1513.

Park ] H, Yoon K Y, Noha K C, et al. 2010. Removal of PM2.5
entering through the ventilation duct in an automobile using a carbon
fiber ionizer-assisted cabin air filter. Journal of Aerosol Science,
41 (10) : 935 —943.

Saito Y, Arima T. 2007. Features of vapor-grown cone-shaped graphitic
whiskers deposited in the cavities of wood cells. Carbon, 45 (2) :

248 -255.

(DTS FIL0)



