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N _hPJ<4 025 nm©SP cfit0 

[0037] (2) ±))[stf*is)[sttmSI 

Mau I i c e 0X7^ A£tt£)ll^-f£ (&SKM. J. M 

aul ice, F. Huizinga, Anal. Chim. Acta 

,22 363 (196 0) )Q 

[0038] (3) mmife 

7<JbAiS?:1 N-KOHp<^y—>?'U 

(SEM) oo 
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m^tLtco ^RitM^naiLs 

LTco 
[0039] (4) 

7ff ij U '> K l/cti7 -T >»UA 1 g £ 1 N - K 0 H p< $ J 2 0 

Om I ;:jSAUTMSi£Ls M V-£;§ffiL/c0 L/c§£}#}S 

12 0 0 m I ©TKfeJDA* 

±^$£SfcyR£^&o biZfr%1fi\kT%tfr. 3I/i># 
2 Silly Mbfc0 Z0J:vlZbZm hti tcU? £ 2 *t m J: y /J\ 3 

(7-r;u*-) 

?0##m&JStiJL/co 

[0040] ( 5 ) 7 -f ;UA*<®$J^CD£itfl 

^B^Cfe^T, 7 -f JUAi£©$fi©#i£$tiI£l±s 

*§e>y, fromfefeizi?x$ 
§o 

[0041] %?s ^4)VA(Dmmm^mwm^mwt$i?km^T, MBE i o o k 
V ©^T-ell^ U 2 /-^'7t7^f-IZW®. 
tLT^yM, ffife©1 0 0f®a>^M (feSBft) 
T®MH£t79 dttc<fcy, *©M^: LTWliitSo 

ftft ft tc ̂  & 0 £ fc y T? & £ o 

[0042] 7-r;bA& (T7) S^|plt:¥!7i)vo7 < JUA®tcMlS&;fr[Rk U) iH 
-r;uA®(c^it4^-(pi% (£) 7-r;uA®tc^LT¥tT4 

£IRJ bsy% 7<;uAji^^fp]^Si&4^|p]) KHajHffu +t>7ji/%jgiw 
wfrfe-eftmLfco %-mm^y bzumiztzfcdbizs ^X$^A 

(B3l 
1H-7 1 OOF Am) JD3I1EE1 o 0 k VcD^TT-m^U 
2 75fe-ewn*%i&?2>o *-V7i-^-<*f-[zwm£ u 
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9 /c0 (T7) (DtyIff 

(La) , (>T) 

©1^1^ (Lb) , (-5) (Lc) 

%&6t>tc0 (La + Lb + Lc) /3 £ L/c0 tftfr 

^ (7) 1 o omcofimmtn^nom± 
f 0 1 o 0^©^©&¥iM£L a, (>r) 0^|^®tc||}iy^ 

0 Oi0Mffi0ttiftl0S^S$^^i!), f©1 OO{®0 

Lb, (^) ©^BTSicraustisffig©1 oo<@©#frti 

©f tlftl(£>Jt*:l$£;£tf), f©1 0 0^©^©&¥iSMii£ L c £ LXM 

®Z>0 fit, (La + Lb + Lc) /3£#HfcffiOTit,£Urtl£ L/c0 

[0043] ±IB0®§«I0^;££ LT&, JUT®#JllIt:-»t-^o Tftt>*>s &M 

mmmwm %, * * * i-- izx n > t?n. - * - KIX y /C 
o K (^7^ hP>ttM Image Pro Plus Ver. 4.0) 

^T®l$fl?#T£fTofco S —>*J —y, BJ3 §££=!> 

^(D&jsoxy4jisf-zm^xMi^zmtco zzx\ 
±mx*vi--£ u 

T0Wr^7ttS Leafscan 45 PLug-In£fflL\ 

Soffit-5 *§£-lC«u ±IEX^r^f-«>: LT-tn'=I-X7°V>M GT-
7 6oos^ffliN§^ ee>n-s0 

[0044] y — $ ] : 

• ^Fil-fb 1 Is] 

•3>h7Xh+30 

•^X1@ 

• H> K + 3 0, jlfJt- 1 0 

•10 

• ¥±l^b7-r;u^- (¥Mb7<Ju^-£H3ft£ii£-M>£) .- it* (H 

) , Mis (2 0 p i x) 
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• : +MX (7) N ( 1 0) „ 

[0045] (6) 

ASTM-D882 (1997) 1 cmX2 0c 

HtJOHJ tH Us fl7 '> 7PB^ 5 c mN OOmm/m i 

n tCT3I^S^c£$0M#Jt£>fJJ£U/co &fc\ n = 5 £ 

Us l/c, 7-r ;UA0S¥^fq]s f 

*l£OT*IMii£ Ut^/iio 

[0046] (7) MX>& 
*Xtf7 4 )\sJx<DMAfelZl5-z.Z>&W%WiSbt&tzlt>, Sf\ 5 c m X 2 

Ocm0^^07<il/Aii^ (#8 0 0) £ffllNT®J±0. 

OIMPaT'1 0®ilt" S0 £ t~ £>ti/U£(D 

7 -f JUA^>|JJ/E: (1 cmX20cm) IZty y tfj U/cfit, ^/WlX 

(^) ^125°c% ^ggioo 

%RH©^#-FJCTfttS^trt\ f©^±IE (6) iftcfc Tfi$8fr#Jt £>UJ 

§0 4fc\ >UJ£& n = 5 £ Us £tc, 7-r;UA®S¥^fq]s ^[q]©^ 

tlftl^OlNT)UJ^U/c^s ^©¥^B£fi6»T#J£E 1 tt&o ttc, 

^ IT 9 ftJ® 7-r;U A tco IN Tt±lB (6) Kfifco E 0 £>U£ Us 

t#£>tl/cM#JtE 0, E 1 ^ffllNTs (f) 

HH Us O%£4£MlI0tP^£#Jt«SJ^-t£o 

( f ) (%) =E 1/EOx 1 00o 

[0047] t#^ftfc#Jt¥MI$frbs 7 4 )\,A<DM&fe.Z&LT<D£?lzmfeLtc0 

#Jt«IW'6 5 0|^JU±0iI^r : A 

^jt«W5 5 mmu± 6 5 -. B 
5 0tP^±5 5 0|^^0il^ : C 

#Jt«!0#3 5 0tPem±4 5 0|P^^0iI^ : D 

#Jt«!0#3 5 0|P^^0iIl§r : E 

A ~ C 1?&UXfo y s f (D T? t, A g t, HtlT IN £ o 

[0048] (8 ) /< y £ $/ — S CDit^s 14 
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7 4 Jl/AP4 JUA£#$tJH LT&JgP—r1a|5©^ 

'J iXfJbgfS IJ±^J L X 7 0 3 V L £ *° 'J -f V *> T7*- SfUbSU K R 9 0 

>*ik¥xM cm m) zmmttr-i 5: 1 iz^Ltc 
Mfii4g/m2) £N 7-r>»UA®H®^^^L/co "31^ dtl 

4 )\sAXfoz>7)\s$i-mmm^7 4 )\sA (HI^-NUAJQ 

I (AO i^'J^P'^X (Miii^tl) , 1 2MmJl) 

hi, u n^>- K^#SP->'U"e#)iL#$ 

ix^/co mm*<D*xtfs<y<7*>- mzwmtztcto 

K, ?#£tlJc*>-&irt['JXZt['J'?ttZ>Zt%:J£tlZ±IE (7) t 

Hffi<Djj%izr/<?$*>— h©BM^iiUfco 

#Jt«IW'6 5BmiU±(Dm^ : A 

5 mmu± 6 5 •. B 
5 0i^j^±5 •. c 

#Jt«IW'3 5 0|^J^±4 5 : D 

#jt«iW3 •. E 

A ~ c -es> y, ^ ^ T? t» A tfm t» ffitix IN a 0 

[0049] (9) *p§^?feA*ji/©iii£j|f 

(8) h±tcif b>M£tf=JU±±tt£-

^ (JUTE VARIES) *>-S, APf^fe-tzJU, 

£f*jiu \*x.m-ei}mm&tzz.tiz£?-c-MbL±mn!&:E 
*/=L-)\,%Ml&t2>o Xmn:fo=£V^-)\/ikW ft Us *P§Hjfe^ 

XD/^UJSAH£K#**&U 7°^^ T7 

;U$ 7 b-A^0®#®^7°^^ V-£^"t£0 

-f V-0$£'Jt0tP^<>: LT^ 1 fimi&W-Ltcik, #tJHl*MfrP>7 

>ny^#ai^ti^o -^7 >iiij-m, $a^3tT^©7;i/$7 u 

-A^gATi)o J7^ 7 l^ —Ate*P§Hjfe-lzJl/£BBit Lfc^Piiljfe^yn. 

- £nWLt*mmttfttztctiKD^frZ^TZttblz, fu§E 

^Pinsfe^v =L-)\y(Dm^±rnizm-ozmvm&JWCS 
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(D A mH?fe •^ ^ -ju £ #m L N A * jui£ y £• t> •£ itc T 7° ̂  -f v—£ 

^^L/cT7^^ 7 l^ —A^PfUjfe^yiL—Jl/£i6itt~£ (*P§Hjfe^*JU 

t tftiJtltf&lNC^SSSSU *P§^jfe^*Jl/£^j£8 5°C, *@*HSJt8 5 

%R H0MTCT3 0 0 O0^*M£fTl\ mMOW-Wltlhtii&T (J I 

S-C8913 (1998)) ^TiBTiiLfco 

[0050] figtu ti^«TL&lN (^^®lTi^ 

LT 1 0%^>i) ; A 

figtu Htftytitfg=FJl,£>tu (^^]0lTi^ 

Md^MtCttLT 1 0%JU±3 0%^>i) ; B 

mtis ai^A^$<<£"F (^^]0lTi^ 

MtCtt LT 3 0 %JU± 5 0 %*>S) ; C 

figtU HHA,^ U^LN (^^]0lTi^ fiOJ® 

d^MtCttLT5 0%JU±8 0%^>i) ; D 

figtL, t , a^L&iN (^^©-(STMA^ 

LT8 0%JU±) ; E 

A ~ c if&uxfo y, ^©4**et> A gt,®tix IN £o 

[0051] (#^IJ1) 

(tf\ 'J I7j JUf V Zf a — 1 ) 

v 7° a - 1 ^JUTa)^}i"e^L/co 

[0052] f 0 Offi^iLf b>^'J =I-;U6 

iXf 1 4 O°C0^^Jp^LT;^?L 

fc0 M££jk>^A0. 0 9llteJ;t/ 

^>0. 0 3ffM^£AP^ 14 0~2 3 0°C(D)^X^ $ J 

-JlsZ^tti Jl/£&J5J&;£fTofco ;^INT\ Mt'Jf^AO. 1 
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8 Ml'J >11 K 'J ^ ̂ )\y(D 5 Ii%if b 'J =1 4 . 8 ff 

MSP CJVlth'J^JU^LTO. 2 411® ^JQL/CO 

3 0°C^^L/c^, 

CiffL/co 

[0053] J5J&&£2 3 0°cfr£>2 9 O°C0^jt^ 

J±t>%0. 1 kPa^-eTtf/co g*l^j£2 

9 CC^ga&Jii&O. 1 k P Oftt L/c0 g«l 

^jt^ganjumcsy^Lfc^ zmm (i^^t3mm) &fcz-&tz0 
L;tJ±tCMLTtti5i=rJ^£^±U )%7^ZX 

V^y KtKO±tJH Ls M^lZft VT4 yVLTs *°'J 177^'? -Ja%tz 

0 l/c, 7°a©;tf^X$E^Jt&8 0°C, 

fb^Jtttl 5 7 °C, fflt£&2 5 5°C, 5 2, ft )\, #**/){,% 

MffiUti 1 5. O^H/ t Tfe^/Co 

[0054] <l?'Ji77Jl/f^a^1 6O°C-e6 0|^, M&TlZW^Ts /f'Jx^f 

JU51 v 7° a (D$£'Jt £ J; tf$£IHb £ fx o /cQ f (D I tl £ 2 2 0 °C T? 8 0#^ 

s 1 £?#fco ?# 

£>tl/c*° 'J IXTJ^ V 7°a - 1 8 2 °C, #^IHb^j£ 

£1 6 5 °C, fflt£&2 5 5°C, 8 5, ft 

1 0 =3M/ t -Z3b^>tco 

[0055] (^MJ 1 ) 

££;Fb1^U 

£ft^®;Fb^£;#ffl4;FbMU K^fFlL/c0 lit, 7 7, 

sp-^v Mc£tt£r>'J *J©)IJ£& 1 OIl°/otfeSo 

[0056] -3l\-e, I07X^-K ̂/1N°'J 7°a - 1 £$i-nU I 

8 OT)T-3 0tP«J±f£'JtU 2 8 O^KjbD&StifctfJiM 

ElzmH&Ls T^P^ICiALfco lit, 

T^U?1 v 7° a - 1 £ ©M£-$Uis *> 'J ft ®;f 1 tClEic® £ 33 <J £&£> 

c£ "3 /M"n* U X 3=|,X U fco 
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[0057] 1 

h ^ U K £ 

5°C©^x K K^Atctf^£EPfiQ3t*ft^b^;££PIIKb3 

ttT, 7feM#7-r>»UA^^L/co 

L/cP-;U?¥"e^^L/c^, i/'j3>p-^ (MfiIJt4 0° ) COM#p — 

u P >p— ;u (H®£I)t4 0o ) (D-v y°n—)\s%:m^T, — y7°l± 

£0. 1 MP atC§£:£U S#^fqKC9 0°C®^jfe3. 5teMDM#£fr 

itd&s 2 50C®^®P-;U^'e;^SPLT-$ftM#7'r;UA^t#/co 

ti/c—$fiE^7 -r 'J y 70T-*eJ#u&^ic> 7^^-1*1 ©8 o°c 

CT>)m&(D^WtV-y (7 XJUtJHJIL3l3 m/sN ;X^-7^Mni 20m 

m) o°c®^®jp^v->-es#^fp]^it^ 

ft^fq] (TD^fp]) tC3. 7^®#L/co 

©f»nv->-e2 1 ooc®^jfei o#p^0»ii£iteu $t>iz2 1 o 

°c®^jt'e4%^^fp]^M^ii^fT^/co ;^ipx/-> (JXJI>tb 

JE3S 1 5 m/ s N y X;U-7-r ;UA^ 1 2 0 mm) -e£j—#$lx 

Jl^ 5 0 Mm®7 ̂r;u A (P-JU) £t#/c0 !§t>tlfctf'J x 

7if JU7 -f JUACD^ftiF^H 1 — 1 ^^t~o 

[0058] (^WJ2~18, 2 8-4 1 N J£&®]1~ 1 8, 2 8-3 0) 

/1N°|JXX^;U7'T>IUA®IIJ55C^HI - 1, 1-2, 1-3, 2tc§Ei6(£>j; 

9 ^»IJ1 xxfJl'7 'f JUA^# 

fco t#^tl/c/lN0|JxX7z>'U7'r>'UA®#tt^^Hl - 1 , 1-2, 1-3, 

2lZ7^to fc/cU ffiMtKDMM, ilt^^IL/cVX^-/^ 

o (^WJ2 9-4 0©i2©lJ| [Ii%] 0§Ei^ 

(mmm 19-27, mm 19-27) 
2 8 0°CtCjQ^£tl/cfld^E^ #^IJ1 

7°a — 1 1 8 OoC-e30|^;J^J±^'J:#L/c^^^LT^y P&KgA 



OoQ vn ^ H 

$S#<am^^£WT#-1dMWM s^m(WlP^£WsT#-131^4* [£900] 
°^nY«n¥ 

uy&i K^mm)mwu-mzmm)o0o2z^n? 
u#s e a a o 8 i % i - » A *> * x r, & ~m ̂  mx i K~J- £ [2900] 

°~J- 1YfH 

2) Pi £P 3 0)1*31-1 I ¥ fi ^ 241SP21 m°Wi(D 3 
^Xfi^H Mv-^^A \i22 °^1Y|:^D^1 S1W3 
ifmi&w^OT-iao 8 z Kiif^TOeaao8 i^m^nco^n 
2 vn^i*3 L-»0£^ir^xfi0^H My-^^AG)2 sao^ [1900] 

°?«a%ISO L ¥11fli<2)¥ fi <^41€P2H '•'I V — & 
YA \i2 2 

(8 9 [«¥) 
0 4-^-1 e^^i^Govir > £ir^x 

ri^oy^c,^ 0^t^vir>Air^^xri^X-i¥<a:a)i*iMl^i7 L^SJ?¥?I 

2 <2-£M^-1#^G02*S§-1 S^^Knf 0>V1f > £1f^x fi *P 

(17 £ ~ e £ v L 9 ~ 0 3 rOT¥) [0900] 
0-^n e^^l-^ovir y L<\<±Y 

nfitfcwiM °yM%v\fy CK+YJ: (igxzmctmm? smw^w 
Mt?? z-e-M&ytf&cDBPi-i m&vir y CV+YJ: r, & 

(Z £ ~ L £ \M%^ v 6 17 ~ Z P liM¥) [6900] 
°4-^-1£- 1 'z — I ' I — iW 

yc\(±Y^u^mct% °:n®iSH <UA^y-4-
^m^QTv^mtmrncDMrnyz-1 lz-i 'L-L^ sxt^ 
vir> Air^^xri^^^9tiX-i¥^0)ltlMI^ LTM¥ V£1#K-R2^n 

U66L0/U0Zar/I3d 02 Z.C8080/CI0C OAV 
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ffl + txh *M#7 

-TJUA (i!7<^A) £fF^L/c0 itbti, All (fl 

d^EtC#t^£ftfcJimfr^J^tl£ji) /BI 

JI&fre>lt/£3*l£Jf) = 1/4-?&£>„ 

1 (&fc\ AH^IStt^tiT 

A £; Ls Bjl^lx^B ̂11"^)) 

o XX^JU7-NUA©f#'|4l|£g|4 - 1 tc^f0 

[0064] (^MJ 5 9-7 5, Vc%m 3 5-5 2) 

jtf ij i7rJb7 -T )\slx(DtIJ5££H4 - 1 , 4-2 tCfEtlCDcfc 9 L/c 

5 8 £: 'J 1X7^7 -f JUA^rfH/co t#£>tl 

fc*°'JxX^jU7^UA0f#14^£ll4-1 , 4-2tC^"t0 tz.fi LN Jim 

ti *° IJ xX^JU51 v 7°a - 1 £ <£ tfgsflDt)£ L-/<>;/ 51 £^ 

tc0 

[0065] (^MJ 7 6-7 7, hbl^ij 5 3-5 5) 

*° ij i7rJb7 -T Jl/A©§!iJ|££#£^ 5 tC§Ei60^mc^M~t£ ZL h 

ti^MJ 5 «^|W|^i®^";itCT/lN0 'J X^TJI/7 4 JUA£t#/c0 t#^tl/c/lN° 'J x 

7,7^^7 -f JUACD^'I^H^H 5 tC^t~0 

[0066] (^MJ 7 8-7 9, J£&0IJ 5 6-5 8) 

its ij i7rjb7 -r j\yAomB^^ 5 izmmo^mz^mt£ Z h 
ti^ife^J 1 4 £;'J XT.TJI'7 -f JUA^rfH/co t# £> 'J 

x^TJb7 -f JUACD^'I^H^H 5 tC^t~0 

[0067] (^MJ 8 0-8 8) 

ifs 'J i7rJb7 4 ;UA0|lJ55c^H6 tClEic®<£ 9 tC^M L/cJ^ti, 

0!l 1 £H*§©;fr;£tCT/lN0|J XX7^U7-NUA£t#/co t#^tl/c/lN° 'J i^TJb 

7-r;UA0f#tt^^H6tC^-To tz.fi LN Jimti*0|JxX^jU^<;/ 7°a- 1 

£ J: tfgsflDt) 

[0068] 
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