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The invention provides a compound or resin represented by the following formula (1):

[Formula 1]}

N

N\\/Nfl

(in formula (1), X independently represents an oxygen atom, a sulfur atom or does not crosslink; R1 is
independently selected from the group consisting of halo, cyano, nitro, amino, hydroxyl, thiol, heterocyclic,
alkyl having 1 to 30 carbon atoms, alkenyl having 2 to 30 carbon atoms, aryl having 6 to 10 carbon atoms,
and combinations thereof, wherein the alkyl, alkenyl, and aryl may also contain an ether bond, a keto bond,
or an ester bond; R% independently represents alkyl having 1 to 30 carbon atoms, aryl having 6 to 10 carbon
atoms, alkenyl having 2 to 30 carbon atoms, thiol or hydroxyl, wherein at least one of R is a group containing
hydroxyl or thiol; m is independently an integer of O to 7, wherein at least one of m is an integer of 1 to 7;
p is independently O or 1; q is an integer of 0 to 2; and n is 1 or 2).
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Compound, resin, material for forming lithographic underlayer film,
composition for forming lithographic underlayer film, lithographic
underlayer film, method for forming resist pattern, method for forming

circuit pattern, and purification method
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The invention provides a compound or resin represented by the following
formula (1):

[Formula 1]

__,L__—‘/(’ R )q

\/}\IH

(1)
(in formula (1) » Xindependently represents an oxygen atom, a sulfur atom or does
not crosslink; R* is independently selected from the group consisting of halo, cyano,
nitro, amino, hydroxyl, thi'ol, heterocyclic, alkyl having 1 to 30 carbon atoms, alkenyl
having 2 to 30 carbon atoms, aryl having 6 to 10 carbon atoms, and combinations
thereof, wherein the alkyl, alkenyl, and aryl may also contain an ether bond, a keto
bond, or an ester bond; R? independently represents alkyl having 1 to 30 carbon
atoms, aryl having 6 to 10 carbon atoms, alkenyl having 2 to 30 carbon atoms, thiol or
hydroxyl, wherein at least one of R? is a group containing hydroxyl or thiol; m is
independently an integer of 0 to 7, wherein at least one of mis an integer of 1to 7; p

is independently 0 or 1; q is an integer of 0 to 2; and n is 1 or 2).
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Compound, resin, material for forming lithographicA underlayer film,
composition for forming lithographic underlayer film, lithographic
underlayer film, method for forming resist pattern, method for forming

circuit pattern, and purification method
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ERENMSBSZIHERAEREKEBRZARBERNNER
(A) BEfTHESB  UEREBRT -

[0140] ETTENEERAEE —H&E 20~90C - &£
Fo 30~80CZdilE - FMFEMFOUNTEBRBASFTHH TS
BEERBERET B HE&UA (1) iRZEE
MM EEMERERNGZIMERERAERNE R T
FTeafeBRIBBEKME - SHOAEEHAESE > JREEE
REBEMEWE  LHHLUNX (1) inzZbteWEadia
MERBERMEZIGENEE -

[0141] FrREE&Y  B&EEaU (1) FiRnZéE
ME R EEMFEREERME ZB B LA RER /KM
EoKHBE B KMUBEREZFEHREEU (1) imz
LteYHpRtEYWFERERNEZHERTREL A

7A0954 -58 -



201716396

K- BEFHERARIRE  EEESFENMBEME
BEARERNSRERKEZ P BEERAE - BFER
M—fh 1l 7N E EELF 10 08U E  BEER 30
TEMLE e N FMEEBEAEET -RAERF > AR
BEZRETRES BE O0BZBETIEAXRN -

[0142] M ABREKERETHEEZNE #EE > £
HEITRELR  RAEKERETER > Bk zZEE MR
(1) IRzttt IFRhERBME 2B EX
EHRARNER (A) ' BREBFETHAKNENEH
ENRFHEEBHEERAETOEREEFERENT - A%k
FiersR HEREaU (1) inzibteaWsait s
IERERBMEGZBAE K AE®E B G EKMEEKMER S
#E o RMEAAERRE UK (1) ARz ea? A
MIEEVERERBMEBZIEERAERERNARME - X
HRERNKGERAZHENZEBEERDE il
METRBKERE  -FNEEHEERAEET —ROAY > K
BERETRE  HE 27BZBFETEARN - X %
MpEHETWAENERELES  MEARE - BEEHRGHLEE
ARG > EMCAEBRE KSR EREENERLER
JR 45 Fr 5F -

[0143] WMEHBEAFBZEEURK (1) iRz Eey
AR EEERERNMGCBERAEREENOERTHN
Kﬁ’ﬂ%ﬁ%%ﬁ@%%%ﬁ@@%%f%oi’%%
RFIARFBEE - TR (1) FiRZ21b& % sn ik
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EVERERBMEBZHMENEERNEREENEE -
[0144] ez @K (1) Frn 21t & ¥ ATt
LtEDERERMBZIEERARERNERT BTG
PR (1) izt ewsmditeErEENR ZH
BEH A GIHBERE BIBRBZSEREEHES
S HANTEEST BELE > JETREEREFE - BE
BAE-BOSHENF CTHREBRFEFAANVEHR -

& i #l
[0145] AT HREE KA K E M E E iR H K%
B - HR > AFHUEAFAGRLEEEIMEEMRE -
[0146]
(RBREKRERE)
FERATREELHEFHERTRIMAECREERE R
B (EE%)
% : CHN Corder MT-6 ( Yanaco 7% T ¥ (B )
2
[0147]
(4 FE)
# @ LC-MS 4 #f - {5/ Water 24 5 # Acquity
UPLC/MALDI-Synapt HDMS # 17 Ml & -
[0148]
(BRZBBETFE)
EEEBRBCOESNE (GPC) D KEEE LG
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BHECEETHHFE (Mw)  BFH5 T & (Mn)
A KBS B (Mw/Mn)

45 : Shodex GPC-101 & (WM E T () #)

& FE ¢ KF-80Mx3

REEVR - THF 1ml/min

B 407

[0149]

()

£ 23C T HiEeWy 1-HEH-2-FE (PGME)
REBEFEBZBE (PGMEA) J = 5@E > A b
T EEL

S5 A 10 BB %Y L

S B SERE%ME > RH 10EE%

S5 CRESHEEBEY

[0150]

(&RF 1) IMX-1 Z &R/

MR EEES SAERBESZANAM 300mL
S o A BB A 4-FEE AW (DL KA
Bl ) 7.68g ( 80mmol) -~ 2,7-ZEZE (H HZ kN 5 &
S 25.6g (160mmol) ~ 1,4- B ([ B (b 22 A = &
SE ) 100mL - BE o MIA p-F KB (B E/LE AT
HAE ) 7.6g (40mmol) MUFEHEKER - BIHEKERE 90
CHHE 6 NEELUEITIZIE - B > DL 48%E A (b 3 KB R
(BIRALE AT S E ) TP MRS - 38K R -
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BE S MA n-Ek (BERAEAZAEEEB) 80mL £ K IE
ERTTE > ERLAEERE - ETHBIEND B > L2k
HBEMGSZEEY - HE& > FHETEREREZZ o8
gt BETEXFRZEELEY (IMX-1) 13.2g- F
% > # g 400MHz-'H-NMR & HD FHHE  BEEAT
MAWLERE -

'H-NMR : (d-DMSO ~ N ¥ f&Z # TMS)

5 ( ppm) 9.4 (2H,0-H) - 6.8~7.7 ( 12H,Ph-H)

H

6.5 (1H,C-H) -~ 11.2 (1H,N-H)

[0151]

[{k30]

[0152] B TESTNER > i zba®w (IMX-
1) BIRRERER 75.8%  SEE R 12.7% -

HRFEZEEw > DRI FEHNESTFTENERRB
380 -

=¢ fH % PGME K PGMEA Wy 5f@EM » HER A 10 8B
E%M E (FE A) ~b&® (IMX-1) #F R EFE
BoxfEt o Hit > &% (IMX-1) B FEME & & R RE
EEeREZEM YRS ERANEFLERMAIIN IR
BOE T ERWEEERK (PGME/PGMEA & & K )
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E o

[0153]

(& A 2) IMX-2 5 & &

EHAEHBREEE RN ERBEEZNEAE 300mL
WA HFHEESFTEA 4-FREAEKRKE (WELRAF
B ) 7.68g ( 80mmol) -~ 2,6- " E Z (R T Lk o &8
BBl ) 25.6g (160mmol) K 1.4-"mEiE (B R L2 T 8
A ) 100mL - B2 > JIA p-FHEHEE (MRELEANTH
s Al ) 7.6g (40mmol) » DI E K ER - I K IERE
S0CHEF 6 NIFDIEITRIE - #E - Dl 48%F & 1L # K%
B (BERACELCFTHER) ET-PHNERE > I B G X IE
Koo EE O MAn-FElE (BRAZAEHEAE ) 100mL {#
REEERYTE  ELAZER/%  ETBENSE > I
GREHBBTMEXERY - 26 BHETERBRES
TEALE BESTAEAAXAFRMTZEBEEALEY (IMX-2)
9.2g o

% & 400MHz-'H-NMR 3 DUF 89 & > 7830
BEETHAAN{LEREE -

'H-NMR : (d-DMSO ~ A ES 1= #& TMS)

§ (ppm) 9.3 ( 2H,0-H) - 6.8~7.7 ( 12H,Ph-H)
6.5 (1H,C-H) ~ 11.0 ( 1H,N-H)

[0154]
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[1631]
CCoC
HO O ,N/-—-//N ou '

H
(IMX-—2)

[0155] AT EZEMNER e ZEe®w (IMX-
2) NRBRER 75.8% & RER 12.7% -

HRmBEZhheyw UG ENES FENERR
380 o

iF £ PGME K PGMEA WA@Y » HE&ER K 10 B
2% B (FEME A) - (bEY (IMX-2) #HFEREEFE
AR B - bE&YW (IMX-2) @i ERESKIRE
EEerEFEZEE YRS ERRELFrERMAEN IR
ECEZEHNERFEKRKE (PGME/PGMEA B &K )
%‘o

[0156]
(& Epl 3) IMX-3 & K

HHELFEBEREE RAERBEEEZIRNSHE 300mL
AR AHEESRPEAN S-FRERS (WHEAKRS T
#l ) 7.68g (80mmol) -~ 4,4-BEEM (RFEIKATHHA
El) 29.8g (160mmol) K y-T Wl (B RALE N F B
B ) 100mL - #3 » i A p-FEERE (B RILES RS
B ) 7.6g (40mmol) - DASHERKIEW - #F LR IERAE 100
THEEA4NGLETKIE - #%F > L BRES R KERK
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>
P
sy
He
%

(FEEAEBEASHAL) EFTFNEE > ERI
200mL EREALARYAE  ELEAEZERR » ETT
SEE > TREIBHBEMESZEREY - it BEHEFTE
Wiz o@adt EBEHETHRAFATTZIEBRELEEY
(IMX-3) 6.3g -

% #M 400MHz-'H-NMR #3H MU T AR & - BF
EAETHRAN(IEEEE -

'"H-NMR : ( d-DMSO ~ N EffE % TMS)

r:“a
S
?H“ﬁz

§ ( ppm) 9.1 ( 4H,0-H) -~ 6.5~7.7 ( 16H,Ph-H)
6.5 (1H,C-H) ~ 10.9 ( 1H,N-H)
[0157]

[1632]

110 OI1

7
i
(IMX-—3)

[0158] EHTEANNER  FEZ(IEY (IMX-
3) IR EE R 74.6% 0 S -E R 14.2% -

HRFEZEEY  MEEFENES TENEREA
450 o

57 {5 % PGME % PGMEA HYSMEM » R R A 10 &
Bubl £ (6 A) » {ha¥ (IMX-3) WP B B A E
Byt - EIE o e (IMX-3) ¥ 3T 5 78 % % ik 5
EHEEEREN > X0 K4 E AR E - E A TR
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BOEZHERHMNBRESRK (PGME/PGMEA R & & )
% o

[0159j
(&R B 4) IMX-4 1 & &

EHEHEER  AUETRBEEETZHNAR 300mL
U788 - S|P EA 2-FHERK 4-BEE (WEL
BN 8) 13.8g (80mmol) -~ 2,6- REEZ (H E ALK
AE BB E ) 25.6g (160mmol) K v-T WE (BEELELN
T EIEL B ) 100mL - BEE > MIA p-FEBE (HELEL
S8 ) 7.6g (40mmol) - DIFEH K ER o Ik K E R
FO90OCHME 4 NEEUBTRIE - #% > M 48%E & 1MW
AKER (BRESEATIUHE) EFTTNERE - ZRIMA
K 200mL BEREERYAL  EANEEE®%
TEELSE THRHBRTEEEY - 1% > #HH

EREENEZ B4 BETHEXFRZEBELS
¥ (IMX-4) 9.1g o

% > #£ 400MHz-'H-NMR 3 DT 09 3 & - 58 5%
BEETHAMWELEREE -

'"H-NMR : (d-DMSO ~ A & # TMS)

8 ( ppm) 9.3 (2H;0-H) + 6.5~8.2 ( 16H,Ph-H)
6.5 (1H,C-H) ~ 10.6 ( 1H,N-H)

[0160]
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[1£33]

(IMX—4)

[0161] ERTESITNER > I Z2Eea®w (IMX-
4) NIREE R 78.9% S -E B 10.5% -

HReEZIhew MDAl 720 EsFENER B
456 -

iF fi ¥ PGME & PGMEA 5@ > HER A 5SBE &
%P E (5FfE B) (L&YW (IMX-4) #aF B EBRR
RREAATRGFZIZENE UM AR>ERHNE L EE MY
MIFECEZERANERBEKR®K (PGME/PGMEA B &
D) EH e

[0162]
(& Wl S) IMX-5 B9 &5

EHEFEBREE LRAEABEEEZREE 300mL
A HFhEEFSTEA 2-TE-4-S0RM-5-FEE (I
B b~ E 8 ) 14.9g (80mmol) -~ 2,6- K EZE (HE
B A= B E A ) 25.6g (160mmol) K v-T WHEs (BEE1E
ZAEEEK ) 100mL - #F > DA p-FXER (FHEEL
=5 F A ) 7.6g (40mmol) - bLEE BT BEHE - 6 IR
ERE 90CHEE 4 NEDIETRIE - #F > M 48%&E &
EsKRER (BARAZBAFTHAR) ETFNER > HX
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A ZEEEK 200ml EREERDAEH > ELHAEZER
" BETHEEBEILI R AW EREHEBENSZEHEY - &
B HBABTEREWEZZ oML BETHXRRZ
HEMLE&Y (IMX-5) 10.3g-

F%& > # B\ 400MHz-'H-NMR £ 3 DL T Ay ¥ & - B8
EETHAWILEREE -

'H-NMR : (d-DMSO - A ¥ = # TMS)

§ (ppm) 9.3 ( 2H,0-H) -~ 6.5~7.5 ( 10H,Ph-H)
6.5 (1H,C-H) -~ 10.8 ( 1H,N-H)

[0163]

[1634]

H Bu
(1MX—5)

[0164] B TEOoMWNER > i Z2b&® (IMX-
5) lRBEE R 71.4% > |BER 10.1% -

B ZzhEEeEw UG ERNEST FTENERE
470 o

27 fh % PGME K PGMEA WM » HE&ERE 108
E%UE (FE A) &Y (IMX-5) #FEREEFE
BAEME - @At - &Y (IMX-5) #EFE R 7E B RE
EEEREXEE TR sEAREFLERBMAINITIR
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BOCEZEHNERBFR®K (PGME/PGMEA B & & )
% o

[0165]

(& HB 6) Bl (IMR-1) B9& K

%ﬁﬁ%@&a/%\ﬁr?&%ﬁ L7 0 R
WAAER IL WOOER - £ RKRAF - BERH 1 &
pd IMX- 1 26.6g (70mmol ~ ZERKBILE () 8) -~ 40
’%I"%%?E,%7F7I<7J<5§51§_21.0g(EM‘%:J% 280mmol » = 2 &K B
b2 () ®) K 98 BE%WHE (FE2 (K) &)
0.97mL % A Jh PO [ K& ﬁE;EFJ £ % BT ~ 100C {# H [5 % i
FE S E 7 ONEF o HB o BELWRBABMNE ZHXE (K
EMBETE (K) BEHER) 180.0g MAKER  BE
BEBRTHENAKME HZFETPRNRAKLE  FEFHETEZ
FAAERB TZBER S ECEBWHHE (IMR-1)
35.2g ¢

[0166] Fi# 2 A (IMR-1) & Mn : 1765 - Mw :
3250~ Mw/Mn : 1.84 X » RBE R 79.8 EE% - HEE
ER8SBEEY-

HREEMNE (TG) WER > i/ iE (IMR-1) 1§
10%FIBERIEE K 350C L2 L~ K 400C - F Bt > # ¥
i R A AN S REE -

i fli ¥ PGME &k PGMEA 95 @M » HER B 10wt%
LE (5Ffh A) - BiHE (IMR-1) #EFERERFERNAE
fiE

i
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[0167]
(&Rl 7) BAE (IMR-2) B9 & B

HEHEEHHFBRRLARE  RBEFEAEBHEZIBRES
MARER IL WWOER - £ RART > Balkdl 2 Frie
2 IMX-2 26.6g (70mmol ~ = ZERJBLE (K) #) -~ 4-
Bt B 50.9g (280mmol ~ ZERKBE/E () &) - XK
CHE (BEE/AEZE (k) #) 100mL RER _-Kae? (X
B8 (#) ) 1omL E AW OERT > £FEET ~ 100
CHEHEERTEABREE 7/ & - Hg SEAHEAHON
E:ﬁ%(ﬁ%@%l%(%)%ﬁ%%&)BMMMA
RER SERER THENAKME BFETHN KK
o BHEBAEBENBABE R ARREN 4-BRBEERE T &
WMER > SIBEECEBOMBAE (IMR-2) 37.1g -
 [0168] FifEZ A (IMR-2) % Mn: 1482+ Mw :
2610~ Mw/Mn : 1.76 - X " IRBER 81.2 EE% > HHAR
BRITSEE%-

HREEWNE (TG) WER > B ZzEE (IMR-2) 1y
10%ZELEE R 350C M L~ K 400C - B - #&F
R EANSREE -

57 {5 % PGME } PGMEA MM » HER K 10wt%
BLE (5FfE A) > fifHs (IMR-2) #FFEARERERNE
fige tE -

[0169]

(Eb B & AR Bl 1) EL 8 4 A S B & K
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EHEEFERRALSHEE HBEESKREBREZOBKREES
HWAAERE IOL W OER - EFEKAF - B 1LS-“HESE
1.09kg (7mol ~ Z=ZHKBILE (K) #) -~ 40 BERESE
MRAKBE® 2.1kg (HELS 28mol - ZZHKEBMLE (K)
Bl) Kk 98 BEWHE (EERALZE () &) 0.97mL A
B OEMRS - FEBET -~ 100CEHERB mICERNKE 7
N o HB > BIERWREBEBN ZERX (645 T %
() EHaEMSH) 1.8 kg MAKER  FERER TH
B /KHME  BMEFETHFREAKE FEFHBLEERRKE
BN O1ISS-“HEZAERBTITA#E LR SR ECEEBNZ
FHREZHEMAE 1.25kg -

B2 _HERXRHFENT TER Mn: 562 Mw:
1168~ Mw/Mn : 2.08 - X > BHEEL 842 HE% > HEE
ErRS8IEE%-

[0170] HEZEEHFEHFEBRRARE - REFS AERE
N ERE 0.5L MM IOEMR - EERMF » B0 HE LM
T —“HEZHEME 100g (0.51mol ) Kk ¥ B XK iE &
0.05g #& AL IO O+ » F 8 190°C ¥ fm 28 2 /N BF
% ETHEYE  HEBHEMA 1-Z8 52.0g (0.36mol) - ##
EF R E 220C W R IE 2 /NEF - FE MR 12 AT PR ROK
o FEHERBTEREARE /I RGEERBOEMEERE
(CR-1) 126.1g - Fif& 2 i fs (CR-1) % Mn : 885 -
Mw : 2220 Mw/Mn : 4.17 - X » W REE B 89.1 BE % >

HERERASHEEY -

d|
o
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[0171]
(BB 1~7 > thEH 1)

WETHR 1 28K HAEMEHA T EBREE K
4 - BI » 8~ a6y & w6t -

B e A& 7 © MIDORI (B2 A S 8 M T & KA
NEFRERKRE (£ 1 FH“DTDPI”)

TEE - Zf B2 F 8 NIKALAC MX270 (% 1

&

) “NIKALAC”)

AN c N_BEFER (X1 F1“PGME”)

BB & © B b2~ F 8 PSM4357

[0172] #F > BKEMG 1~7 REE®A 1 Z TEEREPE
AR EEEMNWYERLE > H&ELL 240C ~ 60 B >
Ll 400TC ~ 120 P #ETHE » S HEFEHEE 200om Ay T
=g

Mg > DOTHFT R 2 A ET ez 5 B - 0 &Y 5 62 Z)
M - FEMERBRNE 1o

[0173]
[&f 21 & B 1k 14 ]

7% E : SAMCO H [ /A 5 # RIE-10NR

457 50W

BX #7 : 20Pa

F¥ [ © 2min

Bl 71 R AS

= = N =N = B
Ar —\l%ﬂ/ﬂ &=  CFy %ﬁ%umg - 0 ®

i
Sit
il
[
W
()
()]
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5 (sccm)

[0174]
[ &8 ZI fif 4 #Y 5F 1d ]

Bh ZI i M B9 57 45 R AT A B AT o

Bk BRTHERARBEREZ (B2 A5 8
PSM4357) WA ERKSG 1 EFHZ/E&Y (IMX-1) DL >
MEERG 1 HENGEEEEREEENTERER - A& -
Dk BESRAZ TRBEFLEHE S » Ef7 Lt 2 s 25 B -
NG OH] TE B BV 8k 2 &R .

HE DB 1~7T RERFH 1 2 TEERFERESR
5] 5% # 17 A 2l e 20 55 B 0 36O E BEBE AV 6 20 % o

BE DBEBEFRZTEENGZIREFERE > AT
5 Z 3F 1 & % 5F {8 20 It 14 -
[5F i & Z8 ]

PHEREBEREZTEERE 2R RW-30%
A HERBEBZTITREE  #Z B RKH-10%
B: HEMRBEBEEITEE  #2ERRE-10%~+5%

n‘]@ﬂﬂﬁﬂ

C: HEFBMEBFZTEE  #MZ2IBLEEHR+ 5%
[0175]
[% 1]
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=1
TREERME | AR | BEEN Ee37ii] ah

(ERE) ERE) | GERE) | ERf) |
IMX—1 PGME DTDPI NIKALAC

B (10) (90) (0. 5) (0. 5) s
IMX—2 PGME DTDPI NIKALAC

w2 (10) (90) (0. B) (0. 5) y
IMX—3 PGME DTDPI | NIKALAC

B3 (10) 00) | 0.5 | 0% ®

—— IMX—4 PGME DTDPI | NIKALAC A
(10) (20) (0. 5) (0. 5)
IMX—5 PGME DTDPI | NIKALAC

SCHBLS (10) (20) (0. 8) (0. 5) A

T s (MR—1) PGME DTDPI | NIKALAC 5
(10) (90) (0. 5) (0. 5)

- BifE IMR—2) PGME DTDPI NIKALAC A
(10) (90) (0. 5) (0. B)
CR—1 PGME DTDPI | NIKALAC

e (10) (90) (0. B) (0. B8) ©

[0176]

(E M A 8)

ME O OKERES 1 ERAZMEATEERELBRHERY
B EE 300nm By SiO, Z ik £ > M BL 240C ~ 60 ¥ >
HLL 400C ~ 120 BETHE - BREE 60nm B T &
B M TREE E2M ArF AEEZE® - LB 130T ~ 60
WETHE  BPRIEE 120om 85 HE -

BE fEh ArF HEBZ®K  GEMTHEK T LR
(11) Z2{t&EY 5 BEMN  ZFXERNAFREKE -
1 B8y~ =Z=Th 2 EE{ K PGME: 92 EE {7 AT A &
& -
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g 3.00g 3-RE-1-EHIEFERNGHBE 2.08g 4
METH 038g FENNUEKME SomL FLUERKRER
K- HUENRNEERRFTFEEARBET KERE 63T
WEERE 22 /0% BEREZARHEA 400mL Y n-= f5F
F e FIRIEFBZAEARBESEBE AL BEEKRZBEE®KR
Ko WHEBKE T 40CEZE— > S5 THKXH R
e -
[0177]

[4£35]

o o 0
o) o) 0
QE ,I) on
0 0 @
(11)

[0178] AT 3t 5t ( 11) @ - 45 0 BE B 2 “407
“40” + 20”5 7R & 1 B fir 60 Eh B 36 JF BB T 0 R 3t
) -

[0179] #% » & B F K% 4 F ( Elionix 4
2 ; ELS-7500,50keV) - EBESEFHfE » DL 115C ~ 90 ¥ #&
FH % (PEB) - MM 238 H B %E & L0 F % %
(TMAH) A% BB K 60 B - % 5 T 2 #y [ 1 B 5 -

[0180]

C b 2)

BT REGFTRBEOTRMS RTS8 A

Si0, # & B T B e T B - 49 50 IE AL 6y B [ R -
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201716396

[0181]
[5F 1 ]

HRE®RA 8 b Al 2 HRIEH (K) HILEIER
BIE FHME (S-4800) REIZEFH/Z 40nmL/S (1: 1)
B 80nmL/S (1: 1) NHEHEEZEER - HINEE % ZHA
BEARNER  GUEEANEE  BEEBEHEREFZENF R
&, > HMRIEE "TAR L KFFME - X - LRI B EH 4
R -BHELHERE EEPERFIRNEEEFEBEEGED
ER ISR - Bhoh > DAESH T8 BT E 2 R & /D
ETFTREEEERE  DUFERFENER HERETR

22
[0182]
[ 2]
#z2
et R i
TRETY R o o ﬁﬁ%ﬁ‘&m

Wl & =L Lo 30 20 B
Ll 2 & 90 38 x&

[0183] w0k 2 FR&kH > HEHEH 8 Z TEEMEBINIL
mpl 2 BMAIBEEMEEIREERNGREEZEESRE - X > #5%
SEYRENERERERTIAERE  BERPERYE - It
b BEREBRZIEREBERERRNERRKE TR 1 Z#H
PRATEEPRMBERHEERA RN EEERE -

[0184]
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(g H 9) IMX-1 Y &i{k

£ 1000mL HEZMWOEMK (EBBERE) F - £ A
BERA 1 ez bay (IMX-1) BBR LB ZEFHN
B (S BEE%) 300g EEGHEENHAZE 80T - #E N
AEBRKZE®R (pH1.3) 80g > #H 5 S @K > WHE 30
S HPNFEIL S BAMER KA BAKHEER - BIHLERE
E%%ﬂ 1 X1 > BB HHEEABEK 80g > HH 57
ik BFE 30 o8 UWERKHE- - BEBEFBEE 3 X
% FEBEMAZR 50°C I F B EEERNFEZE 200hPa bl
TOREEMEBRE KGRI ZE - % > A0 EL 2
Bt (MABEILAFIR) » UHEHETHE S E4£Ba
BEERBREY IMX-1 EEBESBL BEEKRZAEHEK
WAEBBEBET ~80CHEHE -MUBFIN AR DR EZ IMX-1-

[0185]
(& E4]) BT XHEB b E

el (=% /2 DIAION : SMTI100-)& &
BAE) 25¢ DBCHEEERZ  ExrR#E&EE (EMEE)

TR LEBEK PGME 500mL RETHHER - #

2> BB EERG 1 T/ IMX-1 A # P PGME H iy
AR (10 EE%) 500g ETERLET IMX-1 9 PGME
B e

[0186] W EHEE Z IMX-1 B 10 E & %PGME &
BB 9 R2EH R/ ZBK > #FE ICP-MS Ml E
ZEcEBEE  NEERETRESI-
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[0187]
[ 3]
=3
£EEE (ppb)
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