)RR 42 0 29~33 (2010)
O

4 T VIZxtd BSOMRE{\L & D& A ER

I [FC®IZ

7 oY IR SR L LT, EioiRoRE
R EEERREZ R LTEY, BE, ALFHE
IZX D7 m~= Y RIERFEN T O TS, L
L. EEWEHL, Fo7z—r, BEHOEE -
L N S 1Y et el IRV WS G yAS 31 )
D=8, FEAKEL O OTEE R RO & OfliE
NUELITRZ 5,

SOMRE fb&#ktiL. A > R— L&D —FET,
SR KPP HARYAH BRI S BHRE Uiz, WR
FRRIEEME TH D (BeIf. 2008a), —HDMEY D
FECIRITK U CRIBEEE 21T 5 7217 T, IRARDFE
LWRIEED R A FET 5, T E THREHICEL
o T A& T FUBORF e L Cl HRRBR A T ot
TEH OIS KRN R EIN TN D, £ Z0fbs
WM ATE R Lo R EiEE S D b TR . K
TR EZIDTND (Y, 2006),

WD AR L= 7 e~V ickt LT, 1%
DFEFAREEZX D Z LN TE UL, HERRCHHA
IREOWEERRMCE D LM TED, £FIT, 4
BT EAD 7 b~ ~D R A 1T > 7=,

I #M#&EAE

1 SOMRE &%

40 ffd> 5 SOMRE fL-EWRED 5 b | JRHIH OHE TR
THHERNDD L END SORE LEW 1 5&2EH LT
(YL, 2008b ; Somei, 2008) , LA WIERIL DIEFET.,
20ppm. 1ppm, 0.05ppm ® 3FEZHRE LT,

2 BWMAIZHITSERRAR

mZE T 2 BRI, ) ERPIVERRS T K
I oA B bt o Z —8hNI THE D A
PR CHRANL TR L 72 B AT T o 72, BT3B K E
BRBHY | EIR - RIIEEEK TE ARET
HoT,

1) FEf-~oiiH

BRI L7713, BT v~ Y b
PR L72ERR L D Bk, FE L7z n~YHE - CTh
Za

FEREIL 2008 44 A 22 AT T 7o, WPRX E LT
SOMRE {b54 20ppm [X., 1 ppm [X., 0. 05ppm [X & Of

BT, RS, YRR

MK L L CTROBRXAEFRE L, ZAEFUTH T 100
K9 D% 1R L, FFRRICRERE L7z, W@H o
ECORFREEICHDY, FEZIT 1l BEZLL
R A2 5 LTz, TICHRERICITHE R XA IEZORE
Bl LD T D Fm & o T, EW &l & 7k
HICEEW AR -, £-F Tl EEK LT,

FEFEfL 1AEOREET L72 2009421 A 7 HIC,
HAHR Y BY | AERXAEICE OfE, RTTR R UMR
EEHELE,

2) O

RERCHE L7, b 2t CE® L. &
T 1 AR L7 CTh D

FEFRIE 2008 425 H 1 HITAT o 7o, Ak C Oy
OB R ORTREZRE L0, BHEOEMTO
REZIECGDE, BOREID 2 L, LK E L
T SOMRE {t:&%) 20ppm X, 1 ppm X, 0. 05ppm X & O
KIRX & L TKRDAXEZFRE LT, ENEIUTH 15
AP o% 1IFHERE L, ERICHER LT,

B I K L,

AL 1 AEORENE T L7 2009 451 A 7 HIZ,
BLBR X AL T DR = S ORI 2 Il L7,

3 EBEMHICHEITIEAHR

1) Bl

WE D C O BB FERRBR 1T, (I LTERT /N T
Wi & TR R TIT o 7o, Wit & iR
M THLC, b 2 R CREHE % & L7238 Rk
HHCTH D, Eo, maB & HIZITRRD D OREHE
% 100mEA Ed Y | VAT ST~ Y i & D i
AT ENEE SNz, BREERTNCIE, FREX
EZHCRHED AL, WHICERAET 2 BARDIRS
W70 82 B0 BRU M,

ABRICHE L7 X, BRADWREZ v~ s
BRFE U2 BRR LV ik, &L= n~ YT Th
2o

BRI, DN R OSRIZIBW T, ZhZEi 2008
FARTALD4H 21 BTz, X E LT
SOMRE {k54) 20ppm [X., 1 ppm [X., 0. 05ppm X & OV%f
WXL L TKOAXEZHEL, ENEIUHE %%
1 IRFfANRE U724, FEREIXEINIC 2 em RS IZHI LIA
DERE L7, skl & 612, 25~49 RiDOFE 1Ak

F RN EA B AR



925 0.5m~1mlUFOXEZ, FUHX|IZ>X

9 P ORRE L7z,

2008 4E 6 H 20 H k CORFEMAL LI L, a
HREBOREREZFEH L, Z0%, FHE% 1FE0
RS T L7z 2009 4 3 A 30 HIZABAEZ 5K
L., WEREICAGFREZEN L, £, ZORR
TOMRRE U TH OB R ORI a2 HlE L,
2) Bl

RV C OB MRS EGABR T, IR TR
1To7-, BHUTIRILF N THC, MR 2 Ei
THEEMIMIE X & LT ISR T h 5, ETITHD D
OEEEET 100mEl Ed 0 | WHARTT 23~ Y i H
WA TR B3 S Cuie, MR ERTIC I,
FRXE AL <H > AL, BHPICEGFET HEAR
DARRHEZ R & 2B RNz,

RERICH LI, fbEr 2 —lcTER L, 1§
Tl 2 AR L 72 CTh B,

FEFRIE 2008 42 3 H 26 HIZATo7z, HOIREIY %
Lict#, ZORRTOR ORE, RITBEMORE L
HE L TR\, LEEX E LT SOMRE {bA42 20ppm
X, 1ppm X, 0.05ppm X KON & L TKRDAX
ERRE LT, ENZIUTH 30 AT D% 1 RERIIRE L
T, MR LT,

ML 1 FEOREDFE T L7 20084E 12 A 12 HIZ,

RUERX AT 16 A O 0 B . HokiE, Rk,
BELONT, /RZE (ML OERE) 20
E LT,

TRRA% 2 FEOREET L7 201041 A 19 HIZ,
RUEEXCHET 16 AT DO E O K UMRITEE 4 Bl
AL 7-%%, SR EZRET HHE 2 KT D0
B, REKOT,/ REFELWE LI,

I #HREER

1 HEMICE TS ERRER

1) Fl~oiEH

% 1 FOABHIMAK T Lod ofle, oo
PR O EA M — 1R d, fiEid, LEXETE
BEIRONRD -T2, L LURITEEL O EIL,
FIZ 1ppm Db A WEEZ R L, IRUNT 20ppm,
0. 05ppm, KDNETREVMETH o7z, E72MIT &b,
P7p< b Tppm EAKOMEERH]T, HREARENGED
il (I, v 27 =L Ek, p <
0.05), ZDZ LM, Fli10 SOMRE {LAMIIRIE~D
RIELERT, RO EZIR L, WA XDHKRIC
—TEDHRPRBDOOLND LB 2 B, £io, HH

TORROEEEERE X, 1ppm FEETH D L HE
BqIni,

2) i~

B O VERORERE | % 1 F0EF IR
HT LT Re s ot R OMRITAE O E G F 70> HAEHK
R DZNOEZELGIERH L (K—2), #&k
OMRIERERD B IZDUNT, ALK K D 2T 5
IR Do T,

2 EERMHICEITSERARER
1) BiHbFERERAER

2008 6 H 20 HIZHIE L7 &Britic s i) 248
BXEORFEREFR— LI, /NEFIZBWTL,
0. 05ppm A BEIZHEIFENE <, £ OMOMLEEK T
% Cdh o7z (T8I, ¥ = 7 = DL EHEL,
p <0.05), —J7, FEIZHBWV T, T TOUHX
MRIFEDOFHFRTH T,

% L FOEFHM 28T L7 2009 423 A 30
HIZBIT2EFEREER— 11T, FRBRCE T
HUPX A EEITRO bNehoTz, £ AT,
INET-DAELFRPFIROZIN L VIRVKETH -7
25, ZAUT N ORFREXE 00D B o 7ol
FAZH Y, KODHE LI K FLE LT VT
ol ZLBEBEZBND, LL, ZOEFMATIZ
BT, DETH DA SOMRE LLER X (2 AELFEAAS
ONTZZ &lE, DR Z VR KGOEE I R
IR S5 SOMRE (LB DR BLI T ATREM:
HEZ LN,

3 H 30 BIZEIT D H Ok O eE 4 X — 3
VR T, ANEFIZEWTE, SR A OHRILRE BT
I o Tz, FRCBW TR, BEIcEIT -
7203, ARG DUV T 1 ppm DALBEX AKX & bhif
LTHEBEICKREL (oo, =7 =D%&E
bz, p <0.01) ., HMETOREF-~0w AR BT
HIRTERROFARER & R TR ThH - 7=,

2) BiHEER

WO VERORERE | % 1 F0EF IR
KT LI Rpmoftm, ARITRE & OMRE ORIERE R0
DREEFEROZN G EZ LIS HH L, EidE o
FEEMTENST / RELZENLE (K—4), 4
TOERIZBNT, ElTRObIRNoT,

fi#kt% 2 FOAEFTWMMAK T Liod o, B
£, REORER R SRR OZ L 272 LS|
TR LEEO 2HEHMOBREOMER, KOT,/ R
RKEM— 51T, BUCHHA U728 E M OR o
WZOWTC, X CERIIAR N -T2, i,



WEREEE T/ RZTBIZHOWTH, o7 Asm2
LM BET—HTHDHN., ETRD LN
77

V F&dH

TR O B RAREIER 13 & 5 & E415 SOMRE k&
Moy a< ~OuEiRBREIT o7, AFERENY
—THBENE S 2 DM e, B RAEFHEZRN
NN U BEE BRI BT, Zu<w Y01
KO D 2 DOABERE T U TR A MREE L7z,
FORER., HLOHMOBEWERDT, HiokL
T, SOMRE {LEWMONFITFRD bR oTz, —
J7. FEFITKR L TiE, —&6 SOMRE LA DR R AT
D HIVTZ, EACIS T LR Tl R R
% 1ppm @ SOMRE {bAMIESHRIC 1 REIRIE T2 =
LT AB LEHORE LK ORITAR O AR5
DRONT, Fo, BIEREHERIC W TH, —&
DR D I T & D DRI D L RAREZN R A TR
Hilc, £ BIHEEFEOIE IR OF A7) 5 | 0. 05ppm
PRI IZE U 7o Rl 1 DR R D3 R > o T 3R & JL

(cm)

=
©

1

20ppm 1ppm 0.05ppm

RE

bivie, VLEDS, SORE {LEWIL, 7 v~ Ofd
T2 LT 0. 05ppm~ 1 ppm OD{R{ELHL THEIF R
E R OMRFR DR RN R 2 F 5 5 nTREMEASEE
L., EBFREICL - TE, 7 v~V ORNIAESC
PR BRI RPIFTE D,

5| FA AR

YIFEIERE (2006) 1 —E Rufi A v R—tF%s
JEH LI AE R RARREERIBRAFE 12 & 5 T WM Dk
H b ~DOHREL. 5 36 [FHER B LR limaa i 5
£E : 109—110.

YA EfE (2008a) A8 LA : 1-b Ra$s MR
—ILZE LB~ O, HEMERE128 (4) : 527-563

LIFIETE (2008b) b ZBL X, HIEKIRE(LZ R0 5
MR ORI A~OPRHE.  JRFEIEFET0 : 4-11.

Somei M (2008) Synthetic philosophy: a study
directed toward creation of an ideal synthetic
method and its application for preventing
global warming by combating desertification.
Heterocycles. 75 : 1021-1053.

RE

o
o al
o

20ppm 1ppm 0.05ppm K

-1 EETOEES 1 FEBLIEY (X

= ENENDITFTNTRLESTILI 7Y DT )L
10 —TRICEBEBENH D EETT (—RIEOH. ¥
: T 7IDEBERK. p<0.05), N—ITEERE.
20ppm 1ppm 0.05ppm
BERRE \ RAERRE
j T 5 T T
3 | £ T
® 3 g 2

20ppm 1ppm 0.05ppm K

20ppm 1ppm K

K—2 HEMETOMERE 1 FEBL-ERRE
FTRTORERM THBZER bhah 1z, N—IHBERE.



x—1 DMEEL-RIERMICE T IVNEREORFERVEFE

HERh  WER

F 3 (20084E6 820H)

4773 (20094E3 A30H)

T (%) JTAR(%) ~ =/ (%)

F15(%) &K (%)

~ &I (%)

20ppm 30.0 444 ~ 160 b 23 11.1 ~ 0
INETF 1ppm 29.7 53.1 ~ 139 b 43 167  ~ 0 ] ns.
0.05ppm 56.8 837 ~ 265 a 37 200 ~ 0
K 354 64.0 ~ 0 b 0 0 ~ 0
20ppm 715 889 ~ 480 21.6 438  ~ 7.1
o 010ppm 73.9 880 ~ 500 ] ns. 30.1 636 ~ 0 ] ns
05ppm 68.8 857 ~ 583 22.7 743  ~ 0
7K 69.3 86.1 ~ 510 24.3 400 ~ 0

BURBTLI7RY bOTL—TRICIEEENH DL ETT (—REAT. VT 7T DSERE, p<0.05),

& (cm)
6 -~ w & oo e

#

(cm)

#E

R E (cm)

#E (NEF)

BaE MEF)

20ppm 1ppm 0.05ppm K

#E R

20ppm 1ppm 0.05ppm K

i
T _
2
15 %
" ‘ é ‘ ®L
20ppm 1ppm K
BE FR
o T ab a
13
E 08
e
IR 06
% 0.4
02
0 I I
20ppm 1ppm K

K—3 JRTOEER1ERBLELEYAX

TNENRDTSITNTRESTILI7AY FOTL—TRIEEEENHS L %
Y (—RPEA. DI TIDBERR. p<0.01), N—[TEERE,

HERRE

BAERRE

20ppm 1ppm 0.05ppm K

REMEE

ARE (mm)

20ppm 1ppm 0.05ppm X

20ppm

1ppm

K—4 RitTOMEN 1 FEAROEMRE
FTRTOVBRETHBERFR DN otz N—IEBERE,

0.05ppm K



(cm)

#aE

ARE (em)

EEE) R

2 T T
Eos
¥ 20
K s
=
10
5
o .
20ppm 1ppm 0.05ppm K 20ppm K
BERERE
3
25
" 2
(i
N\
=
1
05
o . .
20ppm 1ppm 0.05ppm X 20ppm 1ppm 0.05ppm 7k

H-5 BHTOWEH2FEBEOMS. RTE. BREREERUTRE
TRTOLERFETHEERR ohigh of=, N—IIHFERE.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




