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Fig.2-1 Schematic diagram of coaxial cylindrical DEMC.
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Fig.2-2 Comparison of Transfer Functions for Sampling Flow Rate
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Table 2-1. Comparison of Characteristics of Response Function for Sampling Flow Rate
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Mobility Resolution > % K, (V ) (Wide) 9 K, (V ) (Constant) 9 K, (V ) (Constant)
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Response Number Increase Conserve Decrease
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Center Mobility Complex and Small Simple Complex and Large
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Fig.3-1 Relationship between Response Function and Transfer Function.
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MFCAE(V): inFCAE(di’ p)' p'C(dn p)
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Mobility Resolution: Cross Sensitivity Error

Fig.3-4 Typical relationship between Mobility Resolution and Cross Sensitivity Error.

Table 3-1 Relationship between Net Charges and Required Resolution.

Net Charges Calculation Methods for Resolution Required Resolution
p=4 3/4(1+5)<(1-5)Y2(1+5)<2/3(1-5), - 5 <7
p=5 4/5(1+6)<(1-5)121+5)<3/501-35) - 5<y11
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[ —

Relative comparison between the size widths to the standard size width (0.1(um))
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Fig.3-5 Correction for Sampling Width of Particle Size.
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S W OB bk 3T Fokker-Plank Equation 76 0¥ R % C  BitdE %2V, |
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ac oc  8°C

. e TN
(4.DT, EFHREOALZZBE L TBIHEA EHT 5, £ LT, BICREBIZB W CRENLE LTz L &0
KDY OHEEZEZ DL, RBBHRRADE LN D,

aC d°C

ot « 0°x
(4.2) KITHNGNEROBER M4 C(0,0) =00 MERMEMRITWE & B A LB (x=0,t=0) i3k
Bt Es TR oT (C=0) ), C(x0)=0 MFFHARRT 2 LREITEB/NCRD ],

(4.1)

(4.2)

[clxt)dx=M TEALZHEORREEEERSLTM § & LT, Z50EE TS 2 &5
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M X2
C(x,t)= -exp| — (4.3)
)= p( 4KJ
Fio. V8RS8 (Fourier £#t) Z#HWT, ERTHMHEIKEZ —co< X <400, FIWISEMH %

C(%,0)=Cy(X) B &M% Ctoo,t)=0 & LT, S DiHEZFTT 5 LIKO L 5 ICHKT = LA TE 2,

2Kt 4Kt
ZoXt, @R TM =1 @z -0 LR%ETH D, B 50, IR DT, #12(4.3) X
F4.DDFTERIND Z LD,

ET, @ARITRENT R T OILHORF A R CAHL D, BRI 20T X =012k ki 1-HRE
(Zexp(-1/2) TR T 2, ZHITKHE L TED Y ORECIBRFREAEMT 5, 2 L CRIFREN 0 T
7R WVEIRIE Figd-1 IR LT K DR > TV, ZDIRN Y OFF13FE124.4) Kb ofssEskic X -
TEED, £2T, ZOMEBOE S ZHMAMT 585 A= %| L40uT,

I = VKt (4.5)
L EMERICIE, NEXEER O FEHARTEMNT B, L LA, 2ol 2 mcitsi+ s 2 L3l
GITRWZ ERMBNT WD, BIE | EEEORADOJAN W ITFHAINZ L 2 AMIHIRET 5 Z L3 TE e,
FARECESIER T I 2 b—2a VEERT LA, 20OV Iab—va VORRPZY TH
HE D I EFERNCIHE S TRGE L2 T uT7e 5720,
B, ERROBKOMET (& B) (CREHET 5O TERBEV -,

Cxt)=—~1 -exp[ ij (4.4)

P

Fig. 4-1 Relationship between Concentration broadening

and Periods by Brownian Diffusion.
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AIET TR 72 X 512, KL TIZ Brown SEEINED & R FIXHDIFEDIANY 2 FF> X 912D, 0w
11



FES #5529 5 (2014/1/22) £V

B2 F RO FEIE%E DEMC O Inlet & Outlet TED L S (7250 E IR L THD L, Figs11Z
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Fig.5-2 Schematic diagram of a Tandem Differential Electrical Mobility Classifier.
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BEIEIIAT C2(V ), Co*(V ), Co(V ), CiA(V ), C2(V ) 2R T K D ZRIEN D Z2 e 5 X 51272 D,

o s —.

Mobility Distribution: €, (V)

Apparent Mobility Distribution and

NN e wier )

I

|

I

|

|

|

! 48 additional mobilities distribution ;
| 1
i

|

|

|

I

|

I

M

Fig.5-3 Schematic Diagram of Diffusivity of Particles in DEMCII.

ZIZT, AT EOIERY & R TOR A IRE ZRIET 51213, DEMCILICHINT 2 EEL 2 Eh
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WENRD D,

B, dideo> (V)T 5 ok L 720 |

- (5.1
= J(:iv)k)l(v)ﬂ(k(V )- F(k(v))-dk(v )+ j:;v?kl(v)ﬂ(k(v )- £ (k(v))- dk(V)

WA RIZHAT 5 Co2 (V) Cot (V). CH(V ), C2 (V) ICHIET 2 IE T TN TN R TE BN D,

R—l(v—l): I\I(kl—(\/l)) = Co_l(v)

* , (5.2)
= [P0 1) ok [ k) 1 (V) -dklv)
R, (V_2 ) — N (kl (V-z )) _ C(;z (V )

* , (5.3)

jm o )- £ (k(v))- dk(v)+ j((ll__;;::jz?(v‘”g(k(v )- f(k(V))-dk(v)

R, (V+1 ) — N (kl (V+1 )) -C 0+1 (V )

- 2 (5.4)
= e Q) H )+ [ ) V) o)
R, (V+2 ) — N (kl(v+2 )) _ C0+2 (V )

* , (5.5)
=ty R £()-akv ) [0V ) 1Y) o)

2 TCRLEHEAEEAITRT & Figh4 0 X 912725, Fig.5-4 iX DEMCI @ Outlet [ZHLi 5K 1-

WREEDIENRY 2R LTWD M, ZOIEA Y IFRIF 0 Brown SLHGES)CERK T2 6O T, BEELDOENS
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X2bDTIERY, ZZTHESNDKFOBEIEL DEMC I THY Han/Cc,(V) TP bDTH S,
fit> T, Z¢® Tandem %! DEMC OF#AFIH LT, DEMC I THfk SN BEBIE IR 5 2t ahl
FIREZRDLIITKRDLZENTE D,

2
o [(CRAV)CHV) G )+ G )+ ) 25V)
Crow— Coeme 1 X =Cpemc 1 X
Co (V ) DEMCII Co (V )
DEMCTI

452, DEMCII THIE Shiz& v ¥ — i ORE & 2AROIRE O 0% #1Ho DEMC THIE S
TREIZENT TRONIERWZ LT b,

B, ORI OIEBUCBIT A IEFE X, B.5a)~@.5d)R DL EH TR -2 BTN ENDORI R
FEDORTHEMHC O MBI/ D Z E 2R L TEL,

A C,(V) Cgl(V,l),Co(V)anl(VH)

f———————

N (k,(7))

Fig.5-4 Schematic Diagram of Broadening of Apparent Mobility Distribution.
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(1% A) DEMC D& B0 — i figst Bk

Z 2T, AXFOQ.Ib)RKEEA L+ 25 DEMC OJSE BB O — i O kA # T 5, Fig.2-1
\ZR L7 & 972 DEMC ([28W\W T, MRz 7 o —o2RimEn» S Ion(EER F)BNEAIND Z
LEEZ DL MABBEK L KERBEBKINBBIE 2 AT 2 BRI I3 LT, SLTF0@.1b)REE
BLTADRD L IcHERT LN TE D,

N(V):Q-[jok“k—- f(k)-dk+J':f(k)-dk} (2.1b)

' kK -
N (V):(q1+q2 _qs)'{[) T f(k)'dk"‘jk f(k)'dk:| (A1)
[FERIC, BRABEIE k, L0 REREBIWIBEE L2 AT HHEMFICH L TE, UToXSIcEERTZ
EWTE D,

N"(V)= (g, +q2)-[jokzk£- f (k)-dk +jk°° f(k)-dk} (A.2)

T Fig2- LR L L D ITHEBR 7R 0y PIZIRVIAEFN TS 2 2B T 5L, TOMVIAEN

HEIEN'(V)-N"(V) TR TE 52 LIt D,
L AT, Fig2- 1 ITRLEWSIREG & g, DI H, qldIon ZHATWDLR, g, 1FRF7 U —DIF

BWERTh %, 20 q, PITRIT R EA TS LUE LT, LRROBA L AR Q I A E iz &
bL. ZOBMYiAENLHITABDRPADREE > TNV )-N"(V) LFHT S LB TE 2,
ks o0
VW)= (0| [ e [0k s
"n _ ke K il
N (v)—ql-{j0 k—4-f(k)-dk+fk4f(k)-dk} (A.4)

ZDOXHIZEZ UL, FEFEO DEMC OINEREIEL. UTOXIICEZE T LN TE D,
NW) = N'V)— N ) (N"(V) - N0 )
ky k 00 K, k o0
=<q1+q2—q3>-[jo Kt | f(k)-dk}mﬁqz)-[jo o] f(k)-dk}

(0, - qg){ Kt (k)-dk+ j dk}+ql~{_|.ok4k%-f(k)-dk+.|':f(k)-dk}

At 0<k, <k <k, <k, <ok =BFT% % o Gt 4o G- \ _ G
C-V > cwv ' cv'tocC

RAEFALCERETLE, LFOXIICMY EEDDHILENTED,
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N(V): q1+q2_q3_ql+q2_ql_q3+i -Ikak-f(k)-dk
K, K, K K, )

G+ =G %+, , & | "
o[t 1k22+k_1j,'[k3k.f(k).dk—(ql—qg)-.[ksf(k)-dk

q +q q K Ky

[ %ta,
K,

o+ 0, —a5) (0 +.0,) (@ —as) + 0} | F(k)- ok

soiz, k=2t % "0 o _B*% %% b g memm o e

c-V 2 cwv ' ? cwv C-V

ky ka
[Tk f(k)-dk + (g, +q2)-L4 f(k)-dk

kg

% *9% =% %*9% %-G +i:0, (q1+qz_qs)_(q1+q2)_(q1_q3)+q1=O A/ A=

K, K, k, K,
G, +Q, - q3 G+q, G g, - qs g, G t+Q, G Q, N ST

_ L4 - o S T LMARETH B,

K, o Tk ko kek 0T Tk, Tk ok, RS S S iRETES

FOFER. A DEMC OIS RSO — i1 (2.3) & Ak TE 2 b b,

ok —k “ @k, —k
N(V):qz.jksﬁ-f(k)-dk+q2~jk1 f(k)-dk+q2-Ik4k2_k £ (k)- dk
1 3 2 4

bk —k ks ko k, —k
=0," LB kl_kz.f(k).dmL f(k)~dk+fk4 k;_k4~f(k)'dk}

¥, ZOIREREBO— RO EK R FTEZ, DEMC ORI ONRIE 5 155 I BEERIZ— 7Y
WZEED, 27 % —» Gerdien-type ThH A 9 & Radial-type ThHAHH L2 EDLLRN, TT v

(A.5)

P—BEROBNC LD ERITEEABEE (KK, K, Ky) oFRRHECHEA T 204 Th 5,

[+ B) Lo ROk

T Y NVRLIIRIBRORE SICK VR0, v U7 HRAOBLE O E % %17 T Brown #EH)
Do ZITIEHZEORHERENICL > THRT S, @, AT OBIEIEH S ERIL Fokker-Plank

Equation 7> 5O Chi 4 C . BiidELV, | mEekzs K 42t nkchrons,

2
@Z_VxﬁJr K 82C (B.1)
ot OX 0°X
B.D)AT, EFREOLZEBE L TBREAEHT 5, £ LT, BRREBICEBWTRENZE Lic L &
DRLF-DIEE DI % EZZ D & bR RARE LD,
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2

o _ azc

ot 0°X

(B.2) RUTHILM K OB &M% C(0,0)= o MBRERIIWE 2 A L7 (x=0,t=0) 13ILH
BWhtE > T o T (C=0w) ), C(x,0)=0 IFEHENKEET 2 & BE LB/ D ],

(B.2)

[Tclxt)dx=M MeALEmEoRRIEREZRS LTL ) & LT, AHSHEEE IO T T O &

IR FRTE D,
C(x,t)= X(x)-T(t) (B.3)

LENT, BXEHEMMHT S L % = X(x)-%(t) = X(x)-T'(t). FERICHCE T MmN 5 &,

2 2
OC (). 2X) 1) x(x) B TR BEBARICAA L THIET B & ket L 725,
X

o? 0%x
T'(t) X"(x)
=K- (B.4)
T(t) X (x)
e L T(1) X"(x) N - _
= =T BRI, m:K. X )za&ﬁ<$f)>“(’ééo abEKEETLEa>0, a=0, a<0
X

D 3ODPAENEZBND,

O a>0088, a=x? @z, LO_ e Lot T(t)=A-exp(x?-t) &%,

T(t)

ZhEB.IRITRAT S &
C(x,t)=A-X(x)-exp(x? -1) (B.5)
LD, (BN TIIATONMNBE TRENKH & BRI RT I LickbnT, a>0
DEFEITEFHE Z 15720,

@ a=00%A, T()=0. X"(X)=0L7250DT, fNEHE ABDETD L,
T(t)=D, X(x)=A-x+B (B.6)
LB M, T()=D=1£F5&, C(x,t)=T(t) X(x)=A-x+B &5,

MEEC(0,0)=0 £V, X=00 2t &C=w0=nt, B=w s, #toT, #ECIEEICmE

JRREVS Z 2220 T, a=00H40E2 5070,
® ERoBERLVa<00HFELINEY . a=-> L{EL &,

, Xrl 2
TO_ e mo XW_ Ko, tnene i
T(t) X (x) K
TM)=D-exp(—x?-t) & X(x)= ACOS—— X + Bsin —x &5 1 5,
() p( K ) ( ) \/K \/K ~
K . K
- T. C(x,t)=D-| Acos—— x+Bsin —— x |-expl-x?-t) £ 72 v . D=1+ @& 1512,
= ( ) ( \/E \/E j p( ) =
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K . K
C(x,t)=| Acos—— X + Bsin —— x |-expl—x? -t) & 72 %,
(x)=( Acos- 7= x+ sin x| -expl- w7

KRBT LR THY . 722 k DIEICK LTH ERIIKZT 5006, ZoFfb £/
B.2RDFEL 725, 16> T, WANLT 2,

s K . K )
C(x,t)_Iw(Acosﬁx+ Bsmﬁx)exp(—x t)-dre (B.7)
Bz C(x,t):.[:A~exp(—z<2~t)-cos%x-dx=2AJjexp(—x2-t)~cos%x~dx
gz . Sin BIEULATBIELTE 0 6 f;B~exp(—r<2t)~sin%x-dK=0

F 72, BEE% D cos DIEH 1T, By AR _[_OO exp(— lxz)- cosbx - dx = %\/; exp(— Z—/J ZFIH

2
T5L, C(x,t)zA\/E-exp(—X—j 5. ALY,

T R PR A B e

U, RAEBNTIRE ORI LIIRANTE A BN D,

M NG
C(x,t)= -expl — (B.8)
(1) JaKt p( 4KJ
PLEDR B b BRI 72 380 2 O T R (B2 OFRIE T D708, 20 Ble - -3 (Fourier Z5H#2)

ZANT, UTFTOXIITMC I EHTE D, ZTDEE, BETDHMIT oo < x<+00 T, HIHISRMHIT

C(x,0)=Co(X) . BERAIIEC(Lon,t)=0 &5, BHET 5 IS —co<x <400 Th DM, W

C(x,t) % Fourier Z#2 L V |

C(x,t)= \/_j edp (B.9)

ERFETED, 22T, BYRUTEE L. b L ITHE 272/ 8 & Fio 2K OIRIE C'(B,1) AARER & 3ok
L TN ZEERLTND
(B.9)%B2IZRAL THEHRT L &

j {d£+ Kp c} e”dp =0
dt

EEDO X 1T LT, ERDSERSLT 5 72 0 i3t sy B A 0 T i 7e & 720, #e

ac +KpBC' = (B.10)
Ehd, Fio, ZoRiamfa/e s pIZxF LTHENET D, 2F D, (B.2)XT Fourier ZH#ilZ X > THELR
HOEMSFTRAEBZETIENTEDL LW Z LI 5, BAO)OMRIE, ERMIC

C'(8.t)= A(B)-exp(- KB>7) (B.11)
Thzbhb, B1D)EBINIRALT,
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c(m):% [A(p)-explipe— Kpthp (B.12)
LRBIE, A EEETS L

C(x,0)=C, (x)= % [ A(B)- explip)ds (B.13)
Z O % Fourier WiZL#i4 5 & |

AB) = % [7Colx)-exp(= i) (B.14)

L, iz, (B2,

C(xt)= %I?dﬁ : f: dx'C, (X')- expli(x— x')— K%t}
. 2 (B.15)
Lo (x=x) || ¢ i(x—x')
= ZL} dx'C,(x')- exp{— 4—I<t}[jw dg- exp{— Kt(ﬂ T j H

= 2T Gauss B0 AR [ expl- )= \/E R 2 L. (BB
. )

C(xt)= 2—\/% E;de’C0 (x')- exp{— M} (B.16)

4Kt

L%, D UHEE O TANE Co(X) 1k 2 I TR DM T D, = OFIMIAME S B CE 2 b
B e, Colx)=6(x) w7 S BBOME LY. [ des(a)f (x=x)= f(x) L85 2 L a5 L,
B.16)F, kDL H D,

C(x,t)= 2\/% -exp(— 4X;J (B.17)

ZoXE, BRXTM =1l @mz-v D LA%Th D, BT HIC, IEEFREAMB.2 DML, #I12(B.8)
EBADDOEXTREND Z LT D,
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