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o714, M9 fElAe, 7] 53& e

A] 500ppm ®|wFe] OH &H&F;

B] 60ppm m]THe] A4 S,

C] 1000ppb mwke] B ~dl &gk,
D] 1000ppb ] ¥Fe] EE B dl g
o714, ppb % ppne: 2 BPolH MG KA F FF 712

121 A o 1119w FAAA, 37 e8E, Hojk o] 7ha FT H o se] bk wiETE JRAH,
A71M, 7k METE TE e2E whAud w, Jha wlETE S8 AlHE has, 0T vinke] o]&A

(dew point)< z+:=

ofy :L i

131 A&d 74 o F ol el W FAHNA, A7 &§ =E, frel $8E deke U W%
olglE, S2F Ei o5 2FL EFsh: BERYH Huw 39& 2H gev

4] AEd A o F oojx el wE FAA, A7 A9 fEAs, 7 5HE F Aox dus
Zr=

N -

F] 510" /cni weke] ODC §H:
Gl Ippm WIRke] FuyHa} thE S50 w5
H] logw (1 (1250C)/dPas) = 11.4 W17 logn (1 (1250C)/dPas) = 12.9. = logy (1 (13000C)/dPas) =

11.1 WA logw (n(1300C)/dPas) = 12.2, X+ logp (n(1350C)/dPas) = 10.5 WA log, (n (1350
C)/dPas) = 11.5 H99] A% (p=1013 hPa);

I1 471 A9 iAol OH g Alel 7]&3&te], 10% oldte] OH 9h&Fe] &+ Atk
J1 271 A frelAlel C1 &= Bloll 7]1z&ste], 10% olste] Cl1 ool #+ Ak
K] 271 A frelAlel Al g Clell 71x38ke, 10% olste] Al o=l #+ Ak

L] 1+10 " mlwke] ZAE #24 (refractive index homogeneity);
M €158 g,
o714, ppb ¥ ppme 7} A-odA A FElAl F Tl 71z

151 dzd 74 o T o sl whE FAHNAM, A7) olitshata R, d] 54 T AHolx s e

t}:
a. 20 WA 60m/g ®¥1<] BET W4 ;
b. 0.01 WA 0.3 g/an W HA A&,

c. 50ppm W|vFe] ®FA THEF;

_10_



[0092]
[0093]
[0094]
[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]

[0110]

[0111]

[0112]
[0113]

[0114]

[0115]
[0116]

[0117]

[0118]
[0119]
[0120]
[0121]

[0122]

SIHS31 10-2018-0095622

f. Sppm "]ke] oFEn|yl e FLo] gk

g. 10 WA 100nme] HYNA A2} YA A7) (primary particle size)E Zre= A% 70wt . %S 2% YA}

of

h. 0.001 WA 0.3 g/cii MY t+d U (tamped density);
5 owt.g vjre] 25 SR ek
i 1A 7um W99 ARF 7] B Dy

k. 6 WA 15mm ¥ dAF 7] B3 Dso;
1. 10 WA 40pm H2] JAF 7] =3 Dyps

o714, wt%, ppm B ppbi=, Zb Zg-ollA o]ikshata Ee] F TRkl 7123

6] A&d FA o F oz shtel w2 FAGoA, F7] olit
(silicon alkoxides) ¥ Az2]& o] o]F o FoZHE A

171 A= 34 o T o il mE AN, 47 s, s o4 SAE 2§

iv.) 49 FEA=EYH Hox st 775 (opening)
3o},

181 74 o |11 WA 1615 o= sfuel] wE &gl o8 S = A= A9 oA,

9] 2AA oltshtarRy S F e 49 FEARA, 7] A9 FoAs, s S4E etk

il
N
M

r\r

ou

24

=

O

O

=

o

o

[@N

=

il

é

Oll

ﬂ,

rﬁ

)

il

bl

%

A] 500ppm ™]¥He] OH &

B] 60ppm "|wke] A g

C] 1000ppb w5k 2wl ks

D] 1000ppb W®Fe] EZ|B Al &5F;

1714, ppb % ppme& 2t A-olA MG FElAe T SRl 7]z,

1101 7= ol 8] W= 5] o [9]el] wE A FeAddA, 7] 49 felAds 7] S48 F Aol st

g etk

E] 200ppb mIRte] 5w

ook

12k,

F1 5-10"/cit mke] ODC e
Gl lppm ofxte] 4FnF} thE w59 w& o
H] logy (1 (1250°C)/dPas) = 11.4 WA logy (n (1250C)/dPas) = 12.9 T2 logyp (n (1300C)/dPas) = 11.1

WA logyp (n(1300C)/dPas) = 12.2 H+= logyp (n(1350C)/dPas) = 10.5 WA logw (n(13507C)/dPas) =
11.5 ¥9¢ "% (p=1013 hPa);

1 4 felAle] o w9 Alo] F1Zatel, 108 ola}, vkl 5% olatel On gkl

K
HN
)
%

J1 A9 fradAel €1 93 Bloll 71Zx3te], 10% olat, whghAsiAlE 5% olste] C1 &2 B Aah;
K1 A< fralAel Al 92 Cloll 71Z3ke], 10% ola}, whehAsiAle 5% olskel Al @=Fe] B Aah;

L] 1%10 ' vlwte] 2AE 744
Ml 9538 gH,
o714, ppm % ppbi=, ZF Af-olA A FEAle F T 7] x8H.

]_

13
)=

rr

NS

ol
ox

111 &7 dAES

A/ v Alwshs

ke

L

A,

_11_



[0123]

[0124]

[0125]

[0126]

[0127]
[0128]
[0129]
[0130]

[0131]

[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]

[0139]

[0140]
[0141]
[0142]
[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

SIHS31 10-2018-0095622

AL/ A e (710 mE Sl osl d& g e Aok st Ui RE ke Al e
3

A2/ FA < 18] WA |10 & o
o], Ho= slue NTHE-E 2t

B/ 7] Holx she] AMFHEE T3 skt E= v 3o vl (core rods)E A FEIAR EYste, A

TAE =, =Y @A

C/ A B/ frefel A7AlE 7hestell dtete] shut oo o] H A (jacket) (MD& 2t 3 7hol=s

FEAE A

[12] 41 o 111 @& Tl o8 ¥& F e F 7tol=.
1131 7] ©AE E3teb= dFA ] Ax 4!

(i) v&5& Agsts &,

(i-1) A o [7] w& &4l o3 45

(i-2) A o [8] WA [10] T o= st
, s AlE AlEsh;

T A, 7ML, 7 A FEAle WA b A2 E

(ii) A7) F&Ael A5 duahs A (deA);
(iii) @A (i) Fade] FTAE 7k=m S8 .
|14 ) o |13 w2 FAdl <3|

1151 8k7] @AE E3dshs, A Alx 4!

1161 A o [15]°] & Al o8 €& 5 A= 4FA.

117] A-2nd
= Aolw ahtel

1181 &t7] ©AE E3eb=, 229 wEolA oledS ddsks oA

\r
2
|
ot
[>
i
2
o2
Ho
AC)
2l
it
2
BN
oy
rr
jin)
ot
[>
o,
i
s
i
AC)
|z
e
i
s
S
[
1o,
BN
)
tlo
Hel
i
(o0
ol

[) LB FF{ FES 2 =% 248 AT 3L
0) 7t 350 LS 538 chiss 228 FA5A7e &, 2

) -

e

[¢]

U B0 7AF 38 wE 7tA 589 74~ g AE (gas replacement rate)S WEA|7]E ©HA.
2

1191 A o 18] whe} B9 wjETeolA o]&H &
= ahE 53doa g

Ao F T 7123 7t A$olA, 0.001 WA 5
13H A= 0.03 WA 0.5 wt.%2] HHolA &2 549 37 &

Ashe BN, A7) FAL, the 545 F Aol

o

—
—

ﬂE

= HY o2 5o, 0.01 WA 1 wt.%, =3
al-

]_

O} 200 WA 3000 L/h, oS So], 200 WA 2000 L/h, E3] vt&kzlsiAlE= 200 WA 1000 L/he] YA 7+
2 BF9 Tk gAE

M} 1700 WA 2500C HE, o2 S0}, 1900 WA 2400C H<, E3] ulakz s A= 2100 WX 2300C] H9) 9
Al QB e

IV} -50C WA -100C B, d& S, -60C WA -100C, E3] v=AsAlE= -70C WA -1001C e HY A
QB FYA 7t ZF9] ol&H;
0 WA 95:59] HloA AF, F4 Tt olE 23, nEHsAE dF

= -

™

)

ECIES R

lo &3

v
2

VI} 10 =] 60°C, ol& 5°f, 20 WA 50T, 53] wpeasiAl= 20 A 30Te WlollA wjEolA 7h29

_12_
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e
[0151] B WA A, A W9 =R BA whe 2FEG. mEbd, sebvlg Ak ddste] "X WA Yol WMol
gAe] A=, AF B X Y E

YR X WA Ve @RS AR 4 e Ao euat. sebulg Adl da) 94 Ao
Yol o o @4E WA, @Y L vunk g gel F3Ehs AL e

[0152] 1, (A9 gAY Az 34) 5ot
T 2%, (o]itsata #E 19 Alx F4) EF Xt
3%, (olitshta 3 09 Ax ¥4) S5=oltt
T 4%, (F 7telee Ax ¥A4) sEECY
=5, (A Alx 4) sEEeY
= 62, 28 o 39 =7} (hanging crucible)?] 7|F=olt}.
T 78, 2F ol =¥y %7} (standing crucible)2] 7= o]t},
T 82 Zo1A ¥ (flushing ring) & zre T7HY e gz o|t),
= 9+, 5= (spray tower)e] 7jEFxo|t}.
% 102, F 7rol=e] el sfgroe|t),
T 112, 4 7lol=9] JgFro|tt.
T 12&, oJ&d A AAE e w9 AgEeln
T 138, 7t A P (GDS 2B)9] AMFmelt
E 14e, (B8AY Az 24) sE=olth
= 152, A9 w8 FE Al #H Fx= A (wall strength measurement)e] A4 (Section)o]th.
T 15b%, A9 el FHO A2 ¥ AR A AMolt.
wge HAe)7] flek 7FAE QL &
[0153] 2 ol Al #EE, 37 34 dAE XEeteE, TEA oEtAE xdeteE MY FYEAE Axse F
golt}:
[0154] i.) 371 34 dAE Edste olibshrA HHE AT WA,
[0155] [ 2y oibshata w2 Algshs W
[0156] 0. &7 olitshata &8& 7Feste] olitsata e &, 71 WA, A7IA, A7) olibshta Iy o
Abshatd FEET & A4S THAY;
[0157] ii.) &7] olitshata Yo rRE fre] &8585 Axds @A,
[0158] iii.) A7 e &85 Aok JdFEFE A FEAE Axste= @A
[0159] A71A, &8 E7HHE o] 23EA,
[0160] A7IA, 7] & Zrlde, B2F e EEEd B o5 X3S xdete ok e EHE Az
W, 3
[0161] A7IA, A7 A FEAE se SAS etk
[0162] Al 500 ppm W¥Fe] OH ¥
[0163] Bl A4 gEFol 60ppm W
[0164] C] 1000ppb wgF, <& £°], 500ppb W]¥+ X 300ppb WRF & 100ppb WIRF & 1 WX 500pph B9 e
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p
L

TC

s Y

_ﬂ

H
=4

2 3m'/g ©l

:I_LE

10-2018-0095622

=
=

o}, 1.2 WA 2.2g/cn

5

=
=

, "olAkshatA A '

=31
A, T )
e 5

st

[<)

=

=

=T

=

] 7142 Aol

o] whga

o]

al

A

n O‘I

o 2~ F
T A

£1¢]

300ppb TRF T= 100ppb T = 1 WA 500ppb
=
=

3
aite} sh )

Zt=tt

3

[<)

=1
=
o]
=
=

)

F iAol

[e]

.

p

F97

EE

Eal

1 W#] 100ppb
A A 718 e

T
o]
=

L

p

of, olikshitz wlad

SEEREE

& AA" 7kAE, 0C "Rk o]&

SHA|

SHA
o], 500pph w]%F
3]
=
oF 2.2g/cre] W&

[
i

aitel 7}
BEPR

=
=
=3
A=
=2 =
=
[
=

:rL

A
vk o 2 DIN 180 9277:2014-010] whg} AA o], 1m/g wwksl

=
=

S

=
. Aol

g,

= =
=
A

L

3

9, 58 g
[e)

R

°

_]

i«

2 HYA7)7] 9

K
=3

KN
=
#

#
IS0 13322-1:2014 H+= IS0 13322-2:2009°]t}.

1 WA 100nm ™=+

7}
defo| A olitslata AAHY (grain)e, olatsats w4, 5

7}

o
=

At o), 7k bl

A i)
‘?—:']_-

KeN
=

1 W= 300ppb W, 53] vpehs

D] 1000ppb w]HF, o
1 =] 300ppb

H u)
=
.

=R

A
=
X

[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]
[0177]

o

ul

[0178]

FHAF
AF= ol
o 34

]

L
L

1+

%

w2}
mok ofuje} MUY haRA Aba

A (soot dust)"&}

=

=

ANE FHOREA,
ol d Wy

R
=

A<
T Ut
=5

=

=

)

k)
e

Q)
=

ul

=
A
pu

100mm7kA o] A=} A= A7 =

L
L

SHA

9

(rotating carrier tube)
, HhEE]
— 14 —

14

H
H

3]

L=
ar

Tl
L
)

A Ao

SEEEC RS

2017
= g
JUIE

9

R

s h

7k

o

=

bodies)"] A=A FitE2A A€,
A ZZHE

[0179]
jacket surface)
FHT).

[0180]
[0182]



[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

SIHS31 10-2018-0095622

3 AR o)Azt A I YA, oF 9um (DIN 1SO 13320:2009-1)9] 4=+ =27)1= ;%L o] AF3}F
2 YGAE A F8 27 B2E S EY. olaksatA 0‘1}011*1 ottt & °‘i} °’X}b TAE %ix} ]
7 o] 3 ]

8%, FE AL, dwsom Yulgoln wgo] gol St Ao AHAY, EE 7 AR g, o
g Bol, B2 AAIA, 1 BARA, A48 AN AHARA, A J1xe] B AgHE, ANET
o e Ax W B AUe 9% AREA ASHT. B w5 9o, ot 8% dgolw, % -
4 AEL 27 99 heE F A

Fdfel o Azd oldshtis, BE TIAA oltshtaR Y. 2 ofidhtas, dwbHe
2 A2 oltshata dAf dAF s o ikshta A FEE o8 Thesttt
}E‘ﬂf& TA el mad, o]kt A FEe, Tk ERHECA sk ZheRsel o8] AlxE 5 Aok o] A4
ol oldbshata ARk EEk B9 Thedael AAE A, R AR e S A Aol AAE. 9714, o]
Zq"ﬂ TE WAz AdFd, ojitshta e, Fd AdEeld.

o714, pi Aol 2, whgrAabAlE 2 UA 10, 58 wEAsAE 3 uA 59 Pl U
RE 1014 89) -4, mbgAshE 1 WA 49) A48 2 927, 53 wgAsle ddsleld.

53] ntgAsA=, dAET A FAE, A EA SR EZASA (D3), SEHEASEZHEGAFA (D4) 2
7t A S ZHERA S5 (D5) B o]E59] & o] Z3oR o]Ffoj woRHE Muy ASilen. A%
ko] D3, D4 R D5E EFetE A, 1ElH, DAE FAE 3o vigtAsitt. FAAEL, olikshta £ &
Foll 71 zg ZF Agol, vt AE Aol 70 wt.%, AFEASHAIE AHox 80 wt.%, dAE =

wt.% W Aolm 94 wt.%, 53] wEAEAE Holw 98 wt. %] Fo g EAT:. nlA E

=, HEGWEA AT 9 feEguEadadeltt, olilslats o] ds=2A npgEze 7] 4f
AP getol=, HYACE, wshyta 9 Ashyfiolth. o ibshta W] An=EA 53] wigt
a2 SEES, AT A 2 EEER Aot

r

RH SIS, olshta Rue, SAMYEOAS, AAEAIREN AR, SeUA SR ERLSAL,
GAMEA S E RIS, AESEA LY, AAEGHNEA Y, Adshits U EeFERAY Bt oF
F E ol 2F, o Fol, UL L SEMUAZRAERRN0E ol ToRTE Aed 5
FERRE Adxd & don, 53 vashle SthgA R Eeka St

F9 ArRal olal AQstanyy ousTAE WEY) S, JI AuEHE Fasd. 449 s
e AT 2YBS, 25 WA 40 vol b WA B RN Ak GBS THIG. 52 G
45 VA 60 vol.%e] WAL 5 ALk ARBFLRS FFS, MFHSAL 5 WA 30 vol kela, AEE RE
vol.%iz, 7k B8e] & Ruje] 7lz@ch 0% mpgasble, Ak, a2 Siclel U@ Asn #3) ne)

zx3tolt}. 34 ThRS oA 3, vtEA s A= 1500 WA 2500C e W, oE Eo], 1600 WA 2400T 9]
e, 53] wpgg A= 1700 x| 2300TC e WAL oA g zZteth. vtEAsiHAl=, st sl A
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[0195]

[0196]

[0197]

[0198]
[0199]
[0200]
[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

SIHS31 10-2018-0095622

a. 20 WA 60m/ge HY, oS Ho], 25 WA 55m'/g, == 30 WA 50m/g, E3] vtHAEAE 20 A 40
m'/ge] BET ZHZ;

b. 0.01 WA 0.3 g/en, oS 591, 0.02 WA 0.2 g/er, ¥EASAE 0.03 WA 0.15 g/ar, B BRI S}
E=0.1 WA 0.2 g/ar, == 0.05 WA 0.1 g/er Ao Hg dAE;

o

. 50ppm PIRF, o|E E°], 40ppm V| T+ T 30ppm VIRF, 53] BpehF A= 1ppb WA 20ppme] B4 SR

o

. 200ppm W9k, o & Eo}, 150ppm V| ¥F Hi= 100ppm VIRF, 53] vl slAl= 1ppb WA 80ppme] A4 3
e. 200ppb WYk, o|E Eof, 1 WA 100ppb, &3] vtEA A= 1 =] 80ppb HE e &Fv|w =,
f. 5ppm MIRF, o|E E°f, 2ppm W|¥F, 53] upgASAE 1ppb WA lppme] &Fv|EI} OE 559 F I

g. 10 WA 100mm wFH, & Eo], 15 WA 100nm W%, 53] vpgrAs A= 20 WA 100mm 7| whe] R 9jollA &

2F A A7)E z2te= HolE T0wt. %o i 9}

h. 0.001 W= 0.3 g/cme] M9, & S0, 0.002 WA 0.2 g/en T== 0.005 WA 0.1 g/ew, Bl A=
0.01 WA 0.06 g/cr ¥, @ w&FA3A= 0.1 WA 0.2 g/er MY == 0.15 WA 0.2 g/ar BYe tpF 2
=.

i. 5wt.% W5, A& E°f, 0.25 WA 3 wt.% HY, 53] vpgdstA= 0.5 WA 2 wt.% B9 FF 7 &
‘:x/}:.
(¢}

)

i. 1WA 7um HY, AE Eo], 2 WA 6um WY e 3 WA 5m HY, 53] vldASAE 3.5 WA 4.5m ¥
2o 4R =7 F3E Dy

k. 6 WA 15m W, dE 51, 7 WA 13m S == 8 WA 1m Hel, 53] vtdAsA= 8.5 WA 10.5
m He1el AAp A7) EE Dsp;

1. 10 WA 40im 891, A& =°1, 15 WA 35m WS, 53] v 8= 20 WA 30um He] dA 7] 22
Do

o714, wt.%, ppm = ppbi= C|AFSfA BT F TR A7 7|3

A S A, oldbshata BEe, o]ibshaf
53] v s A= Ippm vIRke] v E
Aoj% 1ppbe] &FwlEI HhE
vt 2, 2EEE

A2 9, oj2o®

il e

B8
P i=)
e oAb Lo

1o
-

I

9—"

ot

b
o
off

!

N~

[l

=

o g

4

)
fr m to

)
p
i
— o,
e[
)
et
4=
wo H2
2
Raay|

fl

°

O

9

it

flo

2

il

4"

©

H
fr
e
2
H
fr
o
flo
o

Ju]
-

Broox o

Qoo e ooff H4
13
lo 1L
=2
R
-
o,
M
2
=

Uu.;,
Lot
v
[
ol
WE,
a4

A=, olAtshatA 22 30ppm HINE, dE& £, 20ppm HYF, 53] wlEASAE= 15ppm H|WHY] 7}
of 7|x%tr. FF, ey, o]ikst
=

=
Bue folw Ippbel F7b AR FFE RuTh F7h FARE o] aF: olEitA, Fh, IR
H-7]ol % =

:

Moo
o
o

gl_v‘
ofi
o
N
X
)
=]
ko]
8
rlo
i~
oY,
o
=2
>
e
22
oty
=
o

T
)

(o]
o
ofy
o
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

SIHS31 10-2018-0095622

2 A2 &A%

2 o)X, FAdEo] g8ty FEE e A8V AS, FAARd g Adge, A7 FARe] sdE 3E
A SRHER e 7] sty SgtEY fAEAR, JIAE FEHZ EAT ¢ e A4S gEsith. o & o,
it B ogrgo] Ui AdFe, duE&d JUlste], ES dutEHolE, oE Eo], YEF duEIIE
(sodium ethano it} d =

L .—
Mo
=3
2
x

Sol, obzA

A sAlE, B8 4Rk el Z1xske], ofdbshata B £E YAk Aoj® 70%=, 100m wuk, E &
o], 10 WA 100m %=+ 15 WA 100me] M9, 53] v&A A= 20 WA 100me] HelolA dxk 9= A7&
Zv=th, Ak YAk A7), 1S0 13320:2009-1090 we 57 3 4 £
k.

MRS, BT e Sol AZste], ol skt

% (dynamic light scattering)el]l & =

2 B Bk dxte] Holx 75%:, 100mm w|vF, HF =
3] v S AE 20 WA 100mme] WA dxp 9=} =27

o], 10 WA 100nm 5‘3% 15 WA 100mm HE, & 53] nf

g 7=

A e A=, B2 1:}1]"4 ol 71zske], o]itshatA EEe] B AR Hok 80%w, 100mm VIRF, dE&E &

o], 10 W= 100mm %=+ 15 WA 100m, 2 53] #FA A= 20 WA 100me] HelA Iz 4= a715 2z
=},

v e A=, 2 H]Z}J ol 71zske], o]ibshtA e B Ao Holk 85%, 100mm MIRF, 4E &

o], 10 W= 100mm %=+ 15 WA 100mm, 2 53] #FA A= 20 WA 100me] HeloA Iz ix a715 2

=T}

v e A=, H]X}J Foll 71z3te], olisata e £ dAY] Aok 90%=, 100nm WFH, dE &

o], 10 =] 100mm HE+= 15 WA 100mm, 2 53] vpgAsiAlE 20 WA 100nme] HANA dxF dx 715 %2

=T}

v S A=, B2 }JZ}J Foll 71238k, olitshtA EEY EE dA Aok 95%%, 100mm WRE, AE E

o], 10 =] 100mm HE= 15 WA 100mm, 2 53] vpgAsiAlE 20 WA 100nme] HAANA dxF YA 715 %

B o)Ash A BEe 1 A 7m HY, A8 5o, 2 WA 6m B TE 3 WA 5m BHY, E3
£ 3.5 WA 4.5me] BN AR A7) D& ZEth. vk AE, olibekatA EEe, 6 WA 15
m AL, dE 5o, 7 WA 13m W E+= 8 WA 11m B, 53] viEAsHAIE 8.5 WA 10.5me] HE ol A
QAL 7] Dsps ZHET

MRRHSHIE, olAtshA BEe, 10 A d0m W, oF Hol, 15 WA 3m W, F8) mFHslE 2
A 30me] WANM A= 271 Dy 2rh,

vl A s Al e, o] AbsarA BTe . 20 WA 60m/g, oS Eo], 25 A 55m/g, TE 30 WA 50m'/g, €3] v}
FA SIS 20 WA 40m'/go] WA W WA (BET-XWA) S zhevh. BET 942, SAE ZHAA 7k~
Sl 71%3F, DIN 66132 2] Brunauer, Emmet 2 Teller (BET)2] ®WhHol ulz} A=},

A A=, o)A sarA BEe 7 muk dE So] 3 YA 6.5 = 3.5 WA 6 = 4 WA 5.5, E3] vk
AsHAIE 4.5 WA 59 HHNA pH w2 etk pH #2 @ 9o 4 AT (F Foll 4% oltkehti £49)

Ashta 282, wEASA a/b./c. EE a/b/f. EE a/b/gol B 23, oS wEAsE
/ f. == a./b./c./g. B a./b./f./g.o] 8 =, ’E?] nttA st A= a./b./c./f./g.9 BN =F

ojatghta w2, a./b./c.o] 5 2¥e T, o7IM, BET-EW A2, 20 WA 40m/g Wi, M d

%= 0.05 WA 0.3 g/mee] WelolH, Bl kA RS 40ppm v Rbelt)

ojabshata e, whEASHA= a./b./f.o] 54 2¢E 7AW, o714 BET-%EW A2, 20 WA 40m'/go]aL
0.05 WA 0.3 g/meol™, 2 LEFnF} e w52 F 2 1ppb WA Ippne] W 9ot}

[‘[ﬂl
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]
[0238]

[0239]

[0240]
[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

SIHS31 10-2018-0095622

o2kl t A B, Sl a./b./g. .9 B 2FS JIAY, o7]A BET-EWA2, 20 WA 40m'/ge] H
Holar, H3 P+, 0.05 WA 0.3 g/mee] Heleoln, F 3 o] A% 70 wt.%=, 20 WA 100mm @] =*
o] dx} YA A& e

olatahita Bwe, wFASAE a/b./c./f.9 B 2§ A8, o714 BEI-EWAL, 20 WA 40n/go]
3,83 WEE 0.05 A 0.3 g/nee] Wlolul, wha e, doppn vivtelw, ¥ GFuFI b e F
e, 1ppb WA 1ppme] Helolth.

olatelita BEe, WEASAL a./b./c./g.0 B4 £ A, }7)4 BEI-RAAL, 20 A 40m/go]
o, HA HEUI:_T‘:‘, 0.05 WX] 0. Bg/m(% m-ﬂo]fﬂ I;ﬂ_—_/]\_ @-%1:% 40ppm u]u}o] 1;% Hup ‘:]':]]X]—Q] _1011: 70 wt %
=, 20 WA 100m PR W Aol M At i A28 ghet

ojabshat A B, wtEASAIE a./b./f./g. o] BN 23S 7AW, o7|A4 BET-ZWHA, 20 WA 40m'/g ¥
M3 dEFE, 0.05 YA 0.3 g/me Meloly, &Fva & 559 T T2, Ippb WA 1ppm Y

ojar, B B gk HoJE 70wt.%w= 20 WA 100nm H]FF] HL A dAF JA Z7E

oAt Z A BHIe  E3 H}Emé}ﬂ]—‘:« a./b./c./f./]g.9 BN %I 7AW, o374 BET-RHAL, 20 WX

40m/g Beleolal, 3 & 0.05 WA 0.3 g/me HYol, B 52 40ppm PIvto|a, dFEw|FY o &

= 2] 1ppm HY e, 2 B 4xte] HoJx= 70wt.%w=, 20 WA 100nm "] RES] R Sjol A

W I
womno] wEw, olibshita RS, A MolX shgue], olitshiti AHS A:, o4 olMshita 3
Yo olshita Bunth § 2 94L et old@ %4 Ad, 949 $7hE olojA: FelRels) el
A qdole FAL Asich

oAbzt FHE olxkEtA BEEe dAnt ¥ 2 JdAS v, vERsHE, olibsbta 39
& o)ashtA BEe AR 500 WA 50,0008}, oS So], 1,000 WA 10,0008, E3] wlEA A=
0 Z e

A A=, BAl 1 )dA AT o)AtEarA TR Hok 90%e, olAtEatA TRl F Sl V| xe 4
Ag-oNA, A% 95wt.% = AHojX 98wt.%, 53] HEAS A= Aok 99wt %], WAHoE AMH o]its}
A BEE FAE.

2 el Al #He wpk e A oo mE, AFEEE o|AbsatA I, uik e AE d]e B4 &
Aol sy, v SAE o F Ev Yok

A) 20m’/g WA 50m’/ge] WHeldlA] BET %

s}
_|Zi

B) 50 W= 500me] W ANA et dAF A7)

0) 0.5 WA 1.2 g/ent BY, dE Eo], 0.6 WA 1.1 g/er MY, E3] vtgAs A= 0.7 WA 1.0 g/end] W
Yol H A,

D) 50ppm "]gre] BHA e
E) 200ppb wlvke] 4FulE FHF;
F) 0.7 WA 1.2 g/are] W9 oA o Hx;

G) 0.1 WA 2.5 m/ge] WY, dE So], 0.15 WA 1.5 m/gd HY; &
o] HeA 7] F3;

H) 23 WA 267 ] WjelA <2z}

o

[«

] vl 0.2 WA 0.8 me/g

1) 50 WA 150me] He oA AL 27] F3E Dyp;
J) 150 WA 300mme] HANA JAF A7) FE Do

K) 250 WA 620ime] Rl AR} =7] FE Dy,

_18_



[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]
[0256]
[0257]
[0258]
[0259]

[0260]

[0261]

[0262]

[0263]

SIHS31 10-2018-0095622

o714, ppm % ppb, olitsltA Il F T b7 7] xs

v A=, o)AbEatA BEe mAAE FE REEXE zZter. 7Y REZAE 49y wE gYye o
AE oujsit), o]itslatA e wAaAE, 0.7 A 1.3 SPHT3S] HElA Hy F+3 = (sphericity), &
0], 0.8 WA 1.2 SPHI3S] WA Hy FEE, 53] vt&A38iA= 0.85 A 1.1 SPHT39] ®glolA 4
THEE zhet. 54 SPHT3S AlE o] 71 A d),

g3, olAgarA By mlaAE, wtEAsA 0.7 WA 1.3 Synm3Y] M Ho A (mean symmetry),

dE 5o, 0.8 WA 1.2 Symm3] WHLolA Hr A, 53] vt sAE 0.85 WX 1.1 Symm3] W elolA 3
T HHS Zeoh 7 8o Sym3e] EAL A|F Wi 7 A"}

she A, olshita By, olushra By F Tl 712F 7 A9olA, 1000pph IR, oS
Sol, 500ppb FITH, 58] vREFASAE 100ppb wlwre] Rl vhe F&e) F& @HL 2Evh £F, 18
U, olabstita B, Aolw lppbe] FFEIHT e FLel gL 2k %, oldsiita BHe, o

}‘\l
Shta R & Tl 71%% 2} F-olA, Ippm 7Y, whgr skl 40 1HX1 900ppbe] W, <& E°f, 50
WA 700ppbe] W, 53] upeAskAE 60 WA 500ppbel WA dFrlEd B a5 55 S e

5 -
o ooldd BEe, dF Eol, UEF, @F, 2F, ot 2w, 2EEF, vk, Fe, 2904, ¢
Wi, A % agelth olEe, i Sol, WhwA, oJgomA, Ei A wi olf Ei HiEe dve
A EAT 5 9

olslita AL, o o, A, o E: Aol Fejol I PARE £FY F dvh wEAsAE

& Aye , =
obshts e, olushia el F Fdel /12 4 A9olA, S00pm I, el Eol, 300ppm VT,

<
53] uhgrA A 100ppm Blukel F7b PARS TFAT. £F, Holw Ippbe] F7b FARe xIATh. F7}
THRE, 53, ga, BoE, R0EHE, HEHE, o Ei oF F Aok o EFRE ool Fom
BE dgg 5 g

HhebA e, oldbshara dHe, olitshta wHle] F Tl 7|2d 2 Fg-elA, Loppm v, AE &
8ppm MR Bz Sppm MW, 53] vhgbASHA= dppm vlvke] whaE AT $F, AHo{E Ippbe] ©ai ol
Sta whgel Eshd

nhgA e =, olkshatA B, olidshtA Y| ol A, 100ppm MIRE, ol& 501,
80ppm MIWE, 53] wigkA A= 70ppm MW FrF 7AAES EFETH FF, ey, Aol= Ippbe] F7F A4
B olatslata File] g

at S A=, 9 0.+ 87 dAE 2

_N_

7‘1
i
ofy
ol
9
N,
P
_O‘L
N
o

0.1. AAE AFsh= A,
0.2, 7] AA9} o]atslata BdS E¢38ly &ldls 4, &8 9
I.3. 247 €48 Hgsste 9.

Boabg o] wigdo] A A= 1013 hPael ¢4+# 2 20T

W] vt X "sele s, Hol® F Ao B4
#

L EFEL, Aol shte] 9] B Aok shte] wAE

o] oA MAIRl B e EH EFES ofn|F).
o 3

ER=E ulsta, 7M., dubAl 23 stel A Ay
=

AR AA=, FEANA deAa, 2 E Edd At ddE=, 25 2d g =de EgEolt. 6t
S A

2
DA A=, AA= 7] AA (organic liquids) H E2 o]Fox
0.2

A elatshata we] &eles, 0.5g/L WRE, Rk SiAlE 0.25¢/L viwk, 53] W

3, g/l Al (BlE) 7 olibshata i (92 7 Al

A AR G S Gfolth. ol f7] Al B 24 5 Sdvh. wigbEsAle, dAE, &, dw
&, odlghe, -TERE, oJA-TERE, - 7EE, HE-FEE 9 o5 T s o) EFER oo &
cgRy Addr. 53 wgHsAls, A Eolth. 53 Higrdslle, dAE SRS £ g-ol2FE
EE

Hg s, olitshta BEE hese] FEEE durh olilshia Eue, AedA dAd ddHow
EAoA, e T SR A =yHe] FeHE 4 5
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[0264]

[0265]

[0266]

[0267]

[0268]
[0269]
[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

SIHS31 10-2018-0095622

olbshita ¥ L AA:, Qoo Ao EFD & Ak dF Hol, oluEita Fwe, Wmel A7bg
F AW, mE GAE oldshta Budl B7kE S Avh. EFBE, W7k B EE A7 Fol wwd F 9
o B8 wgdsE, B3Ee A 9 2 A7 Fol wukgth, mybel o d=i=, 2% (shaking) 3
947 (stirring), E Eel ZFolth w@AslE, ol4sis $ue A% selA AAel Wrhh 9l
o o], MF AL, olAlahta Buel A, adel Hrbd & glom, ol/A oA de Egwe
sk, 2 4] ERES flelo] wolie] olshita Buuh BFETh fAlsA, Aol Az, olabsht
A pwel ¥k & gom, o71M owA 9o EHES wwsHm, 3 4] EFEE ol welre o
s &g

ojrtshta I AAE Este], Eddle doXn. nigrHsH=, Eelgls, oliddhtA EEe] A
TdsHA ExE Agdolrr. "wAd"e, 7 fAAM Edele] 2x ¥ 240, sYide Fl 7T 4 A
oA, 10% Z=HE H UE 9 Ji 2o RRE HoluA g AL ougitt. Ao o]ibslqta B
o] fdF Bxe, AEd vheh 2 el o8, AxsAY, e oAU, EE ol EFY 5 3T

A A=, €8s, 1000 WA 2000g/Le] M9, & S°f, 1200 WA 1900g/L =+ 1300 WA 1800g/L<]

W, &3] vl sAE 1400 WA 1700g/Le] BHNA 98 9 %S Z2er. dHY 592, F3 BA &
7] (volume calibrated container)E 3 (weighing)dle]l SHH T},
v ek A2 oo W2, 317 5 F Aol sy, dE B9, dojx F EE Aok A EE Hor Y,
E3] A sHAE dolr A2 &8l 48Hrt:
a.) €8g+v 222y W F2slo] FEEa;
b.) £#8l= A= (sheared);
c.) €82l 0C 23, ngFsAE 5 WA 35T 25E8 ztal;
d.) €388 0 WA -100mAe] B9, o= 59, -20 WA -60mAe] ¢, 53] vlgAs A= -30 WA -45mA

Holel 79 pH #toll A AEF A9 (zeta potential) S 7FA™;

e.) €HYE 7 ol Y, odE 59, 7 279 pH # EE 7.5 WA 13 =& 8 YA 11, 53] vt e A=
8.5 WA 102 HHA pH #= zta;

f.) £8gE, 7 ARk o2 S0, 1 YA 59 WY wE 2 WA 49 W, E3 stgAsiAE 3 WA 3.59 W
QoA SHA (isoelectric point)S 7AW ;

g.) €d8e, €98 F T 7|xe b AolA, Aolx 40 wt.%, dlE E°], 50 WA 80 wt.%] WS,
i 55 WA 75 wt.%9 WY, 53] ulEA s AE 60 WA 70 wt.%e] WHolA A S zhar;

h) &#2l=, 500 A 2000 mPas WS, <& E°], 600 WA 1700 mPas ¥, 53] wl@2stAE 1000 WA
1600 mPas®] ®¢lol| A DIN 53019-1¢] W& HE (5rpm, 30 wt.%) S 7F<H;

i) €98, 3 WA 69 WY, dF o], 3.5 WA 59 HY, 53] utFASAE 4.0 WA 4.59 HYlA
DIN SPEC 91143-2 (&9l 30 wt.%, 23°C, 5rpm/50rpm)el] w2 QWA (thixotropy)S Ztil;

i) EygolA olitsla YAk, 4 wt.% £ elA, 100 WA 500me] B, dE 9, 200 WA 300mm H
$1¢] DIN IS0 13320-1° w2 #el Yol Ha Ax 2715 2.

Bl A=, 4 wt. %2 A4 Selgldl A o]atektA AR, 50 WA 250mme] W), 53] wigkE e A= 100 W
2 150me] Wl A=A A7) DS etk vEFEAIE, 4 wt.% A oA ol AbsatA AR, 100
WA 400mme] HE, 53] ulgAsAE 200 WA 250me] WA AxF Z7] Dp& ZETh ulEASHAE, 4

wt. %9 A Sl olatatitAa YAHE, 200 WX 600nm W9, 53] uiEAEAlE 350 WA 400mme] H el
A AAF 7] Des ZEETh A AZ7]E DIN IS0 13320-190 whel SA

>~l

o}
"SRR, AE A7F 3 02 FHE= pH w2 gulsth. AlEl A9= 1S0 13099-2:201290 whe} ZA H ).

HAsHAE, €389 pH @2, A7) AlTd HHdA ge= AAdEn. ngA s AE, pH 2, A& 99,
FEAo A oAU, NaOH T NLE, &ulg] B2 H7A A dAHE 5 Slvh. o %10 Fotdl, &¥gE
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2 ¥
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=
=
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z3he) e,

=

99 wt.%

p
L

Eoi, 75 Wt.%
HA

23, dE 5
EEEEE

=
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L
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=
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[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

SIHS31 10-2018-0095622
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Rtk fALRAl, Thae R WETE
= !
T al

e FYT L wES B £

My Hro o R
i) -lg flo

I
r s

)
e

v sHAE, B EY Uie, 371, B8 Tl Aok F9 B Tt Ee Hok shue] B8 ks

of F7lel 23, uEAsHle Aok Eo EZA stk 379 2Fo2HE AdgdE 29715 depdd. &

24 7tae, stEsHAle dA, A, 2 o2, A"E 9 AA=oE o]Folzl EFomIH Mudrt

S So], BRE YRE IV, dh EE ol B3] uldAeAE T7|7 &A%

gL vt AE, B5igol EAste 2H71E, 7t 559 dFolth. vt 52 ngAsHAlE vt T4
5 39 EFHoE =9FHa 2 Utx wiETE B e, =58 S8 vt 559 dFE =Y A

2 w3 wETE T8 7t 359 dF-E HESE A% T3 Jhesit. vk 35S BEEA 7 AR

S A F U o5 BEF AxEd SYIEEREH FUE 4 dx B vt S AgE § g

vt A Al s, Ax 7tA 588 BERee) FJHEY, A% b 588, 2374 (condensation point) ofgf el A

BEREe] AAR 2L At FEE 2= JtA e JbA EFES ousit. 100%9] At ¥7] $EE, 20

CTollA 17.5g/m' 9] i dFell F-s3th. 7k, vhEdsiAlE 150 UA] 450C, d& E°], 200 WA 420C

T 300 WA 400C, E3] vpEF A= 350 WA 400C Y] LxoA o-gF).

F5ge] UEE, atgAsiAle, 2=-A9 shseith. uigAsiAlE, BEE UE-e 2%+, 550TC o3, dE

=01, 300 WA 500, 53] whH A= 350 WA 450C9] #he 2ttt

b BEL ) HfRA SIS JFA FYTOA 150 UK 4507C, oS S0, 200 WX 420°C EE= 300 WX 400C,

E3] nlghg s A= 350 WA 400TC ] HeldA 225 zh=

A WETF, 7 BET B GF A A wEHE 7t 352, uEAEAE 170TC HE, & £, 50

WA 150C, &3] vk slAl= 100 WA 130C e =5 zt=t}.

Heol, QA9 ks 386 £Eg wEA sla 389 £E Aol Ao, w@HaE 100 WA
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[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

SIHS31 10-2018-0095622

330C, <& o], 150 WA 300CY Heolt).

oAl A& oAkt WA=, olitshata wEe] A Aol FHAR EAGT. oikshata e s
PAb=, SFANA A AA sbssitt. oSt EEe] {izbe] Ft JA AVIE, wEAEAE 10 WA
1000mm, <& ¢, 20 WA 500mm = 30 WA 250mm = 35 WA 200 = 40 WA 150mm, e E3] d)
225 A= 50 WA 100me] WYolt. o] Uxte]l HF AR A7), DIN IS0 13320-19 whel A€},

N

ARHo, Pl FHAL L B EY
o Ul ARE Aow wust, RE BAe, NZED A8H 4 At ux BARA, AT Fol, 9l v
Qe weE & k. A ey BAY dze, WsUEd ¢S B6 WhE, BuEN 08 3%
e 9 AERA AFROA dHZ, AR R AR FEAS g dPFolr

14
27T

= =
T T
28" 5 AT AEAEAE, 2

R
o
=2
9
lo

O

S 98, FHANA G @ AEG slew &

e, 2389 v AVLE (sieving)el o& &g =t

A EAlE, B Azl s F4E olitshita wHel Ry HoRFE AA Hel, 50m mwe] jAp A7
gz, dE 5o, 70m vI¥re] §iAF AV)E zhs, 538 upgrAsAlE 90m vvke] 9t A71E 2te 9AkE,
=3 o3 vt ~23dE v, B s 99, 53] wigHsiAls B wET
el wjgE, Abo]EF 2 A=A (cyclone arrangement )& Ab-g8to] 2 HT),

s A, BREEORRE o]akslits #ye] A7) o, 1000m 23] PR AV 2, dE o], 700
m 270 P A5 2t 53] upEdse 500m 27 ¥ A7 2te A, AZbEel 9s) weld
ko 4Rk AR VlERore] DAl A LA a, E o] BHS 98] HHI mE FAH u JgFHom
=3

=

49 5 Qo A, AES 2EEAE Agstel FaE

NS A ool WEW, wEg B BRYoR &eYe BR Axk, 719 54 F Ho shi, 9%
Sof, ¥ wE 4, 53 whgdele mRE 5402 du

bl 40 bar ©J3t, ¢l& £, 1.3 WA 20 bar, 1.5 WA 18 bar ®=E 2 WA 15 bar %= 4 WA 13 b
9, Ei= 58] vighAeAls 5 WA 12 bard] WG =l el shEHe] EA4, 714 hEe (b =0
hPadll disl) defA = Fo]3]

¢l 10 WA 50T, ML 15 A 30T, B3 wbAshlE 18 A 25Ce] WA BRBOE HA
AR e;

o
-
o
oL

d] 100 WA 450°C, ®}I&EASA= 250 WA 440C, 53] wlghzslAlE 350 WA 430TC 9 WY olA EFEHo=
fg: ]'L_ 1__14 7‘0]]}‘1 1__1_,

el 0.05 WA 1m/he HY, oS S9, 0.1 WA 0.7m/h == 0.2 WA 0.5m/he] HY, E3) vtz =
0.25 WA 0.4m'/h B NA =&S& 53 &gl AZF

1 &8989 F T 71z ZF FeolA, HAX 40 wt.%, & E°, 50 WA 80 wt.% WY H& 55 WA
75wt % HY, %—Eﬂ vk e A= 60 WA 70 wt.% HA Sy 1A ek

gl 10 WA 100kg/min, o|E S, 20 WA 80kg/min ¥ 30 WA 70kg/min, E3] v}FA3AE 40 WA 60kg
/min B NA BEFHoR] J}Aa TE

100 WA 450C, <& 5°], 250 WA 440C, 53] np&stA= 350 WA 430C WolM ZHFHoZ FY
] ]'}\ —62_‘4 I_—J—v

Ax 9 BF, FE 5 B olde PR o|Folyl TOEVE HHE slx; wgHsl:

k] &% AxoA B4E oibshard Aye] T T3l 7% 2 FfolA, 5 wt.b #RE, A& E°1, 3 wt.%
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Twt.% "%k, == 0.01 HA 0.5 wt.%, 53] wpAaA= 0.1 WA 0.3 wt.%9] EFHo=5E A

11 1 =] 100x9] W$, A& &9, 10 WA 80z, 53] utgdsiA= 25 WA 70x9 1?@&7&% A sk=,
Shata BHEe F FHol 71xsk, o= 50 wt.%e] BF IH

m] 20m %3, odE 59, 30m ¥ T= 50m 2I EE 70m =3, 100m ¥ T 150m 2 = 200m &%
mE 20 WA 200m MY EE 10 WA 150m B EE 20 WA 100m MY, E38) ulZAstAE 30 WA 80m B
o] HYARE AW, BF AZoA AR oltaatAh HH F Tl 71x3, Hojm 50 wt.%9] ¥
75

n] AEg 7skekE %

M
-
o
oY
2
>
o
o
et
o
r

rlr
M
4u

ol 10m 2%, oS S0, 1om 23 TE 20m 27 TE= 2om 23 & 30m 23 &= 10 WX 26me] HY, &
3] A E A= 15 WA 20m HY e BEFEre so];

pl EFHOoERE HAHE AAS 7] Mol 90m mvke] AV2 JAE =AY
&

q BREoERE, MYAslt 1% BEINL AL AAT F, 500m xve] A/E A4S A

r] FHoRRY 30 WA 60ES] AuelM, 58 PSR FHoLRE 5] FEolA WSS, wEof
A seele] A0 &

T2 =8 WE (gravitational force vector)d] WaS ojusit),

W) MAREE, BRE b BHoA wERRE WEEE £eee] AKd o Anse P @ Gek
Ao AN Pl aAE FHSE 2B v, nY 3 e A4S FF, B e FEa:
Al SsAL mE BREe] uhae] olu Felgl thE vaAs FEeE vadAd o, o= ol W
A wgste, R,

AR vzAl] s EREAA MYFRE Avsted aTHE Jbeld. wEAsAE, vads B

goll A YAd H8 42 (helical flight path)E Zt+=

ahgk A=, B Azl A" oldshara JJrFJA Tl 7]k, Aol 60 wt.%o] BF Y

20m 23}, <& E°], 30m 23, Wi 50m 23}, EE 70m zﬁr T 100m 23 i 150m 23 EE 200m &
¥, EE 20 WA 200m, EE 10 WA 150 EE 20 WA 100, 53] vl sAlE 30 WA 80me] WelelA e
A RE At

ahgr A=, B Azl A" oldshara JFJA T TRl 7xste], Hojm 70 wt. %o BT HHE,
20m 23}, <& E°], 30m 23, Wi 50m 23, EE 70m zz} i 100m 23 EE 150m 23 i 200m
3}, FiE 20 WA 200m, HiE 10 A 150 FEiE 20 Lﬂx 5 A3 A= 30 WA 80me] Wl A
A RE At

H}E‘ﬂé}ﬂli, i Az A AR oldbshta Ayl & Tl ZIxste], Aok 80 wt.%e] - HHZ,
20m 2%, <& o], 30m Z¥, T 50m ¥, EE 70m 27 i 100m 23 EE 150m 27 £ 200m
I, BEE 20 WA 200m, ®=E 10 WA 150 E= 20 WA 100, 53] ubEAEAE 30 WA 8ome] WA Bt
A RE At

upgtA A=, B AdxelA AW olidsht A ﬂ}‘“M Tl 71zske], Aol 90 wt.%el BF HHE,
20m 23}, cﬂ% E°], 30m %23}, T 50m 23, i 70m zz} T 100m 23 EiE 150m 23 EE 200m &
¥, EE 20 A 200m, E=E 10 WA 150 FEE 20 LHX] , 53] wpbA s A= 30 A 80me] W 9lelA Bt
163739% ki

% 233
W] AL wAle] b e FA dlol whew, olAksiita dhge, Zeldel B Ayshol ola dojar,

= G, Ao 2XoA Thxe Akl EYElE wntste] s En. nigHsHAlE, & A Hsbe, wnt
EE HEE ank §r]olM A ETh. wpebA e, wnk &)=, wet =l wbdje] Weko R 313
b A s, wdk §7)=, olibshta wEo] wRk §V|2 mddd ¢ e T, oldbshta o] AA-

o

I P

—11

ol
e
=
il
X,
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T = WET, ks AT 2 ks wETrE U eR 2R

A s, g7 2 L Aolw 2%e] B3y sha mi Aolm shte] BEA b,

NS E Holw 2ol BEA hARYH AUE Bs 29T, B84 stas, ugrEsls Az,

AF, U, oh2T, AYE L AA=OR ooy BRomy A} o Sof, 37, Ah EE o=
KX

Sk g700] EAS, 53 waAsE 3l

AsAE, AZx 7tx 388 uyt &7)2 =99y, A% 7tA 528 $E oty uwk &4 AR
H 2rdA Al HFEE zlE Jtx mE A EFES ou)dit. taE) vl eAlE 50 WA 300C, dE
So], 80 WA 250°C, 53] utAslAE 100 WA 200C MY &= o-dgr}.

ntgA st AlE, AHEE 989 ke, AR 10 WA 150me] 7k, & Eo], AIFE 20 WA 100m e
7b2s, B3] ulgAEAIE 30 WA 70me) b, wwk 8] U2 =9 Ec)h.

E3ete <, £dgE, 7k 55 o8 dxEo] olibsatA HAAE FATT. IHE FHS, unk &
712 5E AAL

vhgtA A=, AAE Ay oS dxdv. aigAsiAE, dxe, odF 5o, 2HE ZE (rotary kiln)dl
A dEHor @ddn. v dx 2=, 80 WA 250T, ¢lE 5°f, 100 WA 200C, 53] vpekzsiA
£ 120 WA 180TCe] W 9ot}

B odne] mee A, FAI Byste] A&, ojFle] d&HHon Aed F Qe AL u|dtt. oA, ¥
ol Z3tel Bde] =9 2 AZTE w0l IAEwA AEKHow add F e As udy. o]E €l
e TEE FoE jig

dE Bol, "d& o' A#ste], BAY HHoE ALL, o BAVF I UieA FIHE T4, EE 1
WielA FaEs 34 JAVF, dEor FgdE & e PR 7AHE A g

= FHsERY o1 e, AVtEE A AVES, A A Ee $o 2R aeEdse, o
A2, Aol A7FEAE. vhghA 8=, 50m vt dlE Eof, 80m kel A A7), 58] wiEA A=

100m PIFHe] 44 2718 2 A, AZEE. d9e), wrasls, 00m &3, A& Eof, 700m
23] QI 271, H3) wiFASIE s00m &3] I 71 2E maAE, AEEG. o & ARy
o AMEE, AHHoR YA FeiAm L o] BA AuG Uolo] Bl wek 54D & Aok, vy
Aapils, 2 Qe AMEe, BHEAel o8 Fanct,

uhgr g A ool Ew, B whgsks, 87 54 % 4ol
=

ki

i}, o 2o}, B EE A, 53 wgrHe)

[a] Fske, sld wwk g7]0A FaH

[(b] s}, A7 2 1ked] ZelE] @ 10 WA 150kge] 7h=9] 7bx s2o)A S}
[c] =A 7F2 L% 40 YA 200Co]t};

[d] 100gm WIRE 2 500 Z3e] PR} A7]E zbe wAAE AZtEdh

le] AR m&2AE=, 15 WA 30 wt. %9 A7 F8 s 2=t
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FASHA, 7 EjFE2, v EHAlE 20 WA 70 vol % HEl, dlE E°l, 25 WA 65 vol.% RS, &
A AE 30 WA 60 vol. %2 HYANA Cl, S zr=th, 100 vol %7HA1Y UM A=, st ojate]l a4 7}

2 d& B9y, Ny, He, Ne, Ar, Kr =& 37|12 F4E F At v siAe, 9gEoA B8 7129 9]
& WS Eo F Huo 7|23 7z} AL, 0 WA 50 vol.% B, o Eo], 1 WA 40 vol.% T+ 5 U
=] 30 vol.%e] W, 53] ugasiA= 10 WA 20 vol.%2] He o).

0p, CFy, T ClL9F o]9] TFEL, vgAsAe A5 B g5 A5 EE2 R Axd oitsqt

2 B9 & AAstsd AHgE.

b e Jba EFE FHEY wheEe uldAEAlE 50 WA 2000 L/h WY, & So], 100 WA 1000 L/h
FASAE 200 WA 500 L/h W99 HeFod 7txn SFHoRA Fi 7 559 GREA o]

et #BEH AEEY. HEQ ugAe A dE, IE 8, dE B9, ZEE ZAEdA 7t 35

ojXtstt A ] HZFolth, HEF9 E g2 nlE3 A diE, §5F dHo|Y.

HS-E 7 olabdlyta Y 19 AYE B, @a FF (wwp)S ZHe oXEatA 3 02 dojxd. o)Akt

2 9 09 84 3% (we)e, 2749 olitsati File] F T 7|x3te, olitshta oY 19 g4 3

Z (wee)) PR Th, HFHASHAIE ) wens, weyE U 0.5 WA 99%, < So], 20 WA 80% T 50 WA 95%,

E3] ngbg sk A= 60 WAl 90% o).

A

RHSIE, olWshTa B 12, 99 it JAA Ao Bt ol Al 2¥e] YriHoR Agdd. 3
U oolge] ofF FAAAQ A, MgE Asy] A i okl pad & vk, AUgom, mE R4
o, WA ALE EF olWstA Y I Bl FUR & ALk olslA, gol "elashita B,
Aedos "ol sta Y I' W ol Ashita A I'¢ EFAT. TolNshits A '), it Aee o

Aspta 7y 19, "olakskita Wy Mol WiE) shrlel 1Al HEE FaskeE slo] upRsA R Jbssitt,

ofatshata HHe] A=, tgF 54 AT 7 A% dF 5ol o Adw, A9 fEAE dY] A ol

At o] Jhes Solsl g, Aele mI O AdE A2 fEAle] 540 9% vE 5 QU o

& B, oldshta Ay, x9Sk, 44, ®W Md = dxd 5 glvk. ok #¥ste], W] WA (BED)

< e oA G, MA 1R R Ay dA A7l olibEhata ke sRoR Qe Sk o gl
A= A Te MR sdd o ot

ol kst A Fge] Fat KA AIZFE, 10 WA 180, & Eof, 20 q]x] 1ZOE T 30 q];q 90%-2] el
o, 53 v, 54 AANA ol Hel Wi fH AT, 30 WA 90%e] Wglolt.

e, 54
= 8

A S A% A& FAHNA olitslatA e ﬂﬂ F2, 1 YA 50kg/h, <& E°f, 5
WA 40ke/h = 3 E 3]

] BlEtg s A, HelZe 10 A 20kg/he] #lolt}.

54 QAUE A% Ba% TAY 45, A Ade, 289 2 T4 A=y Al A Fz AT

A% T4 4%, AeFE 1 A 50ke/he] W9, ol F Sof, 5 U4 40ke/h Ei= 8 )
$ASIE, AFe 10 WA 20ks/he] Belelth, AT, 143k Feb Aes)
gole] @4a 5 vk E o2 A ool mEw, Aele, Ay e =
Fogla, ol7)d, v mEe] FFe, REel £ i AY APl AgwT). o

= = AZE Azke] Bao] g8,

A=, Aol 500TC, oE E°], 510 WA 1700C H+= 550 WA
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1500C H+= 580 W#] 1300°C 2] HL oA, 53] v stAE 600 WA 1200C WL Q8 2ZoA Fajdr],
HE 82 28 AW ZAE 255 zren. uigdsiAe, ods 25, LEdA] v XNk ofye}
A2l Mgkl ) ARl = 9Bl AA o] = AA Al 7|zt 71ZEe], 10% w]wolM st e ek
o2 FTANE LA Hojur},

Aoz, 53] olitsiats 3o 4 A A& 4L, e o8 2RAdA FdE g A odE &
of, 982, Ay 7|zt AA4 A 25E /1 F da, UIA, 2EE 89 Aeojd AA WMW 3}
b, ol AAe, Fdg o] e tE Hdold F Ak nEAS A=, o] AgddA, EE, 28 ¢
TolA B wiEFA FrHE. H}%@ﬂﬂl—t—, P79 &E=, METONA Hol= 100T o3}, <& Eo1,
150C o]8f ®=x= 200C o]dF HEx= 3 ol3f W= 400TC ogtoltt. Yol wigAsAlE, dTelA SE=,
A s A Holk 500C, oS 501, 510 WA 1700°C W=+ 550 WA 1500C 3= 580 W=] 1300C, £3] u}
HA A= 600 WA 1200TCe] WHeleltt. d&o], npgAsiAlE, FYFoA 25, v siAlE, Aol 300
T, dF So], 400 WA 1000C % 450 WA 900C = 500 WA 800°C H¥ 550 WA 750C, E38] npg
A= 600 WA 7002 Welelth, tleo], o8 gitol AlFd 72+ 2% W, QB &M A"
Zkzhe] 2% Welel 2FE ¢ vk 2B YT &% He 2 2B & 2% ¥ nEAs 2§ ] &
ash gt

[E a]

LE d97 25 #39 [C] 2B EF 2% By [C]

400-1000 510-1300

450-900 550-1260

480-850 530-1200

500-800 600-1100

530-750 630-1050
ojatsiata Hgo] AH AAge A, e wixE =iy, uigAEA AFgET. e 2kl E, 24
E7FY (sinter crucibles) & &4 AE Zrldolt), 37 gHloz n4de v AER Azxd 4d 55
AE =7hde apeAsith, =7k B4 d2s, sk =%, 53], 92F, Egud Bl gggoltt. =7t
Y= oty 28isto]E (graphite) & BHE01d 4 AW, e WS 559 Uk A9 a#fgtelE X

.
A% goldh = AT H%ol, AL, e olsta wEod & k.
ol sl a EAE ALgH T

4 Aol olAEta Hye Wit A Are, ol olE@T. AL, olMEitL I
20kge] Pl @ Y AN olabshita By it fA A, 10 WA 18089 W, AF Fol, 20
WA 120%9) W9, 53] mbAsAE 30 WA 90ie] Wefoleh,

sk AIE, olitsita #Eel AHA dAElE, ok 800C, dE &, 900 WA 1700C HEE 950 WA
1600C @+ 1000 WA 1500C HE+& 1050 WA 1400C, 53] wFEAsiAlE 1100 Al 1300T o] o8 2%ofA
T3,

vk } A, olibshtd #Y 19 A dAEe=, 4% o8 RN FdHET. AF A 3 W
T 8 2EAA FaHnt. uigAsAE, o] A, 5= AP <t Frhstar, o)A, Ao AlAA
e, aemw:} Hol 50T ©]3, d& Eo], 70T o]dF w 80T o]d w 100T ©]dF &= 110T olst
W, " o)A, F8A 25E, uEgddEAE FHolx 800C, dE Eo], 900 WA 1700C T 950 WA 1600
T X+ 1000 WA 1500C H&= 1050 WA 1400C, 53] vlgr&skAI= 1100 WA 1300C2] 9 o).

EEEE
Eoge agAe P ool waEm, olishitk 3y [e, JAHes Add Atk AR e, 43
WEE ZA77) s FAE A AAE A, Aed dAsh 239 + Aok A Aee ol

shita BPolM $PAZT G F A, L e Ol*@h%* A A, AR oltshite o1
Bt QA A7 0T AL 2 wasAY EE 2 el
4ol o8l AxH Ao §el3 2% 714 % Avh

3 frel S <]
Jakshata Zhgle) A AHes ek vhes s a5 PEA ojakslata waAle mWte wdd A

(<3

o]
A
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ColAe, 5, skt oldel ham EAel JAY % S Al ola eyt oA W
LB Aee) ek AaE 4 9l

olatshata el ZIAH A=, dE £, 2HY ZE9 FERE IAANA, = oo olitshta vaAS
Mol sl ol EAA AE 5 Ut

H 19 EA] steby, 44 2 VA A, s34

o}
speba Ao, olitshta #Y [N EwE T
Z

& 3]
25 9 dAh 9 A S ER7IskA ZHE dECdA AZEE & k. olabsiA HE o EAlEe
B2, S, 7] 242 wgsle] (0 2 Co.E dAeY. 5% BEES AU d4 3 EER A
=2 4 9l
kg s A, olAbsk A Y 1L, Holk 500C, wFEZSHAIE 550 WAl 1300C HiE 600 WA 1260C He
650 WA 1200C T+ 700 WA 1000C, 53] vlEAsAl= 700 WA 900C 2= W9l ZHE AEdA da
2 A B B2 AedEd. 94 36 EYUE, dF 5o, HCl e ClL, BE 59 %3S 3.

2 33k xEste], sl Yjel Tt
H S AIE, oA, S A7 EF 2 JAF Ayt A, d&HoR b slEt Ay dAE st
£ AR 7hesith. & o], olitshtad #AY 12, 94 3 E97IdA WA HEHa, 2 dHHoR 4kax
S E714 AHEE ¢ Ao, 225 YH Z2dste Aske v, ] 2 dae, olibsitA e I
€8 & (melting down)S &o|3}A 3o},

g2 g R oo wEW, gA I-2)%, 317
7 A

= E
- =1
A, 58 wgrsls BE o 23S S4on @

N1) WF$-E2 HCl, Cl, BE o5 %3S ¥ 33l

l

= 2HE dEddA St
= 600 1A 900C <
N4) HHeELe o 525 A}

N5) RFSES 50 WA] 2000 L/h, vFEAlskAI= 100 WAl 1000 L/h, €3] vtgrasbAlE= 200 WA 500 L/h H$)

N6) "hg=2 0 WA 50 vol.% vlgke] =& 7hAe] F-u) W&S Zh=th.
=

EAS L R e el A e

G5, o|AE A I [, oI A B dARY © 2 dES
T 9 19 AL, olakErA Boo iARY Hu 300714, oS S0, 250Mi7A] HE 2008 7FA]

= 1508744 = 1008 71A] e 50ui7tA] e 20ui7bA] EE 10wi7bA], E3] utEREAE 2 WA 5ul7bA]

WA i DdA ATE ouETe Hh, MEAas oldEte Fd [, ouETs Hd 1 L o5 =
gom o)folzl EomyE A
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[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]
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T A= geka, 44 g/Ems VIAE Ageldr. of=, olitshta AHS Alwsks dAS 7AiM
dolz ZAldn (& 2] Al Bel A dA 1L

rlo

GA 1 D)AA AT o)Aks A FHE, oAttt A HEY [o]t). o)akd A Y 1L o
[A] 20 WX 50m/g ¥, <& 501, 20 WA 40m/g Wl 53] w3
WA o7)A A 7] BEe uldAEAE 4 A 5m/g W9 o2 So], 4.1 WA 4.9m/ge] WY =
3] v AE 4.2 WA 4.8m /g9 B9oA] BET HAS 2| s}; 2

[B] 180 Wi#] 300m <ol Hwt A= 271,

A E s, olAlEtA B [, d7] EA F Holk ), d= So], Hojk & i Hojk A kil A
o U, 58] uHale Aojw gae 5Yew P

[C] 0.5 WA 1.2¢/ci W), & B0l 0.6 WA L.lg/a, 53] whasizAE 0.7 WA 1.0g/ar®] HlelA
Ha W

[D] 50ppm #%F, o & Ho], 40ppm ¥ = 30ppn F]%h = 20ppm HFH Ei= 10ppm W, 53 vt s

= 1ppb WA 5ppm "] gFe] ERA &k
[E] 200ppb m|®F, wlgkzl&lAlE= 100ppb v, oE E9], 50ppb "Wk &= 1 WA 200ppb F+= 15 WA
100ppb, 53] ukHASAE 1 VA 50ppbel W glelA Rl P

0.5 WA 1.2 g/en, oAlE 59, 0.6 WA 1.1 g/, 53] vHZ A= 0.75 WA 1.0 g/cne] HY oA ¢}

z; UE‘E,

r—\

0.1 WA 1.5 mt/g, 95 E°], 0.15 WA 1.1 m/gelxr; 538 utzzdsiAE= 0.2 WX 0.8 me/ge] B¢l
/‘1 7]% 53,

[H] 200ppm "|®F, ¥}E-A3}A= 150ppm W] YF, o & S, 100ppm W] %F Hi= 50ppm "9k = lppm W]¥F E=
500ppb W]k, 3= 200ppb MW EEE= Ippb WA 200ppm W EF, T 1ppb WA 100ppm, EX 1ppb WA 1lppm,
Y= 10ppb WA 500ppb, = 10ppb WA] 200ppb, 53] B}%‘X—l SHAl= 1ppb WA 80ppbe] ¥4 T

[I] 1000ppb WI¥F, w}E-zlslAl= 1 WA 900pph W, «& E°, 1 WA 700ppb W$l, 53] upgdsiA= 1
YA 500pphe] WA LFrEH o2 559 55 T

[J1 1owt.% wivk, ®}b2lEkA= 0.01wt.% WA 0.5wt.%, S 59, 0.02 wt.% WA 1 wt.%, 53] ul&=]3H
= 0.03 WA 0.5 wt. % A7 S8 3k

°1714, wt.%, ppm % ppbi=, olitBhta Y 19 F Tl 47 V2w

OH &%, T 547 "?}%K, =3, dE o], olatshta %, oldbshta Ity He= A fEAllAM o
719 dEe omdn. of 2 Al B A3 O AehS wlatsto] Ao Egsheor SHdAY

Abshata FE, olAbshata B He A Al el 9 dFvE e EFvE ol
FA =, ]*Pﬁ‘rﬁ“\ 3}‘“) [, 4 q]x] Sm/g Wl dE 5o, 4.1 WA 4.9m'/ge] Wl 53] uitAs
. 1, 53] vuhghAeAlE= 2.18 WA 2.22 g/are] S
ojatghta FEl 12, nhgrA sl 180 WA 300m W, <lE &°1, 220 WA 280m W], 53] whEA A=

230 WA 270ime] WA Hdt AR A7E e

ojAbshatAr Iy 12, wbghASHA 150 WA 300mm M1, o1& Eol, 180 WA 280um ¢, 53] wigAs A=
220 WA 270ime] HLlolA ARF A7) Dyed zreth W&ol, olxtsbtA 3 1, 50 WA 150um, W= S
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[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]
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= 80 WA 150im, E3) vtEAsAE 100 WA 150me] B ellA 42} A7) Dyps zre=th. v$ol, nlgA s

=, olAbshata Iy 12, 250 WA 620im WS, oS =01, 280 WA 550pm W, 53] whgAEHA= 300 WA
450ime] WLl M A 271 Dy Zh

olitshta w12, nieASHAl= 54 =9 [Al/[BI/[C] ®x= [A]/[BI/[E] <= [A]l/[BI/[G], ©% Wi
stAl= 54 =3 [Al/IBI/ICI/IE] ®x= [Al/[BI/ICI/IG] == [Al/[BI/IEL/[G], 53] utgAsiA= 54 =3

[A1/[BI/[CI/[EV/[G]E& %=1t

, & 7HA™, 1714 BET ¥W#-L 20 WA 40m'/go]
Helolar, At dAF A7) 180 WA 300mel™ B EA D= 0.6 WA 1.1 g/me] ®iejeltt.

dAsA= 54 =3 [Al/IBI/IE]E 7AW, <714 BET WA 20 WA
i 180 WA 300mol™ B &Fn| F2 1 WA 50ppbe] W ¢loltt.

o
ook

1 SAsHIE S &S W/BVGIE AN, 2l BT EuAe 20
40m/gola, HT YA} F7)1E 180 WA 300mo)™ L 7]F F-¥= 0.2 WX 0.8 me/ge] Helolt}.

ol kst B 12, vlFAsHAlE 54 =3 [Al/[BI/ICI/IE]E 7FA1H, o714 BET ¥H A2 20 WA 40m'/g
He YA = 1L 180 WA 300mel™, W3 WEE 0.6 WA 1.1 g¢/mee] WHlela, ¥ &dFvjy =

[*]

2beata 3 1S, v skAlE 54 23 [A]/(BI/ICI/IGIE 7FAIH, o714 BET WAL 20 WA 40m'/g
olar, Wi YA Z7)E 180 WA 300me]n, Ha WEE 0.6 WA 1.1 g/mie] HYola, ¥ 73 FIE= 0.2
W=l 0.8 me/ge] Helolt.

ojabshatA Y I, whghA e A= 54 29 [Al/IBI/IE]/IGIE 7FA™, o714 BET ™42 20 WA 40m'/g
ola, it YA A7]= 180 WA 300mol™, EFH| fé}%k 1 Wi#] 50ppbe] Wejolar, # 7]& F-¥= 0.2

=
)

me/ge] Heioltt.

olatshita I 1L, wgrAsl= 54 =5 [Al/[BI/[CY/[E)/[G]E 7R, o17]A BET %%
m/golal, Eit Pk A71E 180 WA 300imel™, A UEE 0.6 Lﬂzl 1.1 g/mee] Welela, an; greko
1 WA 50ppbe] Welol, B 7% §-3]i= 0.2 A 0.8 mfa/gA RN

A =71, oldtshta B9, &eE] Fv oibdhta Ayl EAshs, SHE AR 4R A A71E €
vtk A 4 270, dEbd B4 BE 9 A7)0 AbE BiE otk Dy gk, ARk Sl 7
z3ke], 94zko] 5097} vERd ghroh 2o AL uEhdth Dy gk, dAte] F5el 7 xste], fAbel 10%7F U
Bl gk 2 A vEbdth Dy w2, 9ARe] Fell Z1xste], iAkel 90%7F ekl gy A2 RS
Btk 42k 2715, IS0 13322-2:2006-119 W F4 F B4 A o8 SHH).

o], 53 uigsiAE, @Al i A Alwd olibshara e, ojibshata Iy molrt. oibshata It
W I o] 5SSzt

(A) 10 WA 35m/g MY, d8 59, 10 WA 30m/g HY, E3] vpgAsiAE 20 WA 30m/gel HYolA BET

x4 =

o

(B) 100 WiA] 300im WY, o= E°], 150 WA 280m HS EE= 200 WA 270m H, £33 vpehA 3 A= 230
A 260me] AL ANA Bt JAF 7).
v s Al s, o) AtEatA BE OE, 3by) EA F
ol Y, E3] ulEzsiAle Hole gAlS Ztet):
(0) 0.7 WA 1.2 g/ent, oAlE &9, 0.75 WA 1.1 g/cnf, 53] vpE2stAl= 0.8 WA 1.0 g/cre] HE oA H
g 9x;

Holw sht, dE Hol, HAolw ¥

iy
iy

Holw A w

(D) 5ppm H|®F, o|E o], 4.5ppm W|¥F H=+= Ippb WA 4ppm, 53] wlRASAE 4dppm W W] €A R

(E) 200ppb m|®F, ol& &°}, 150ppb U] vk = 100ppb M WF i 1 WA 150ppb FEiE 1 WA 100ppb, £3] Bf
H28HA= 1 A 80ppbe] WA dFulE o
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[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]
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(F) 0.7 WA 1.2 g/en ¥, o2 Z0f, 0.75 WA 1.1 g/er ¥, 53] wtdAahAE 0.8 WA 1.0 g/are
ool A vy "

() 0.1 WA 2.5 m/ge] W9, o= S0, 0.2 WA 1.5 ml/g MY; =3 natdsAE 0.4 WA 1ml/go]
el A 7)E R

(H) 500ppm "%+, v} SHA= 400ppm PI¥F, olE E°f, 350ppm WIRF &, wpEA S A=, 330ppm MY EE
Lopb W% 500ppm ¢l HE3= 10ppb WA 450ppm, 53] wREFASHAE 50ppb WA 300ppme] WA Az FF
(I) 1000ppb ®[¥F, ol& E¢, 1 WA 400ppb B¢, 53] ulAsHAIE 1 WA 200ppbe] WA &Fr|53}

2 220 24 Fhe;
= m= = R

(1) 3 wt.% vIgk, & Ee1, 0.001 wt.% WA 2 wt.%, 53] vlghAsAE 0.01 WA 1 wt. %9 WSjelA 7

=] =
i T,

o714, wt.%, ppm % ppbiz, olatshata Y 1o F FFol 77 7z
M ASE, olushta B IE, 1 U4 2m/g W9, 8 Sol, 1.2 WA 1.9m/g Wel, 53 wiasA
£ 1.3 WA 1.8m/ge] WA mA 71 H&S et

olbehtz 3y %, BASAE 0.5 WA 2.08/er, oIF Fo}, 0.6 WA 1.5g/ar, 3] vhFASAE 0.8
WA 1.2g/ciie] QEE 2+t Ux= A3 dhde] 7 A" A wel 4w

]Akﬁ}ﬁ/\ B9 M, vl s 150 WA 250m W], o= So]. 180 UlX] 250m W), =3 ulekAs)

200 WA 250me] WA LA A7) Dy ZeTh Elsol, olibsbita FH i, 50 WX 150me] W9,
0‘“% %01, 80 LHX] 150#1“9] Hﬁ]‘?’]a —E:l:—'é‘] H]—%Z_}‘E,‘]—ﬂ]{—’ 100 LHX] 150#11]9] Hﬁ]‘?’]oﬂ}\i ?;X]— 5_7] Dlo‘%‘ ;;_ K}— Tﬂ
o, oldbshata M=, 250 WA 450me] RS), oS 51, 280 WA 420me] W9, 53] wpEAsA=

300 WA 400ime] WA AAF A7) Dy ZE=T

olshta #H Oe, wstAe 54 =3 (A)/B)/D) == (A)/B)/(F) == (A)/B)/(1), F o vkt
AatAl= 54 =3 (A)/B)/(D)/(F) E= (A)/B)/(D)/(1) Bx=, vhgrdsiAl=, (AD)/B)/(F)/(1), 53] #igt
AetA= 54 23 (A/B)/D)/E)/(DE Zreth. oklshta 3y I+, wgAsiAE 54 23
(A)/(B)/(D)Z 74AH, o714, BET FHAL 10 WA 30m/ge] Wola, A A 7= 150 WA 280me]
Moo, B gha IS dppn wlkelth, oitshita Y DE, bEAsAE 54 2% (W/B)/(E)E A
B, 714, BET E¥AE 10 WA 30m/gel 9lel, B A 271 150 WA 280me} @siels, w o
AE 0.8 WA 1.0 g/meo] Wglelth. olabshata #y I3z, mlghdsiAe 54 23 (A)/(B)/(DE 7Hn,
o714, BET HWAL 10 WA 30m/go] WY oli, Bt AR A7]= 150 WA 280me] Wejoln, 2 otzuy
I e g&e B4 S 1 X 400ppb Motk olxtEbita T I, wlRAEAE EA 23
(M) /B)/(D)/(F)S 74AH, 4714, BET 34 10 WA 30m/ge Weola, Ho 4= A7) 150 WA 280
me] wWeloln]  eha ek 4ppm vlwbolm 2 thd W= 0.8 WA 1.0 g/me] Welolth, ol AbsbitA Y 1
ntg e 54 23 (A)/(B)/(D)/(1)S 7HAY, 9714, BET F9 4 10 WA 30m/ge Welola, 3
A 2715 150 A 280mme] M elolm, A ek dppm vlwbolal ¥ YFvHI thE F&e] w4 e
1 A 400ppbe] Hloltt.

st 3 O, v eAE 54 23 (O)/B)/(F)/(DS 7HA™, o714, BET #3242 10 WA 30m’

flo e e

o

/gl WSlels, B A4 271E 150 WA 280me] WHleled, by WEE 0.8 YA 1.0 g/mee] Wleln
deuEat e 349 F4 FFS 1 WA 400ppbe] #Weiolth,

olabshta By M, whtAsAE 54 2% (W/B)/0)/(F)/ (D& 7M™, 714, BET ZWHo] 10 WA
30m/ge] WHlola, Wit hA Av)E 150 WA 280me] Mo, e TS 4ppm vwolm ‘ﬂr% B

0.8 U 1.0 g/nee] Wslolnl, B SFrls) the Ba] B4 #9e 1 U4 100ppbe] ¥ Il

oA i)

A diel WER, f2 822 ojaldta YoM I, BAHoR, O]’;li}ﬁd: Bge. o7 89
Zo| dold w7lx 7tedt. G L4ES A7) 93 o|asta HHe stee dHHow oy i S
Aol FAANA A dole] el oJa) dE 4 U
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[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]
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F B4 AEER RS wAUE guat weEsls,
s

o fu A
H h=1
&2 AEZ zt=t}, o P& AE Lyl 9B Zoldow X" HAEd T4

Wo] 95% o)Ak, oE B}, 95% WA 98% H=
9.95%2] W o|t}., 7

sAsAE, B9 B4 AE el 8% AEE,
=
=

4 ol
96% W= 98%°] W= ztit), oS wEAaAE, o =
| g °]

0 =
2
©

~ T
B4 o] "MEE, 71wl glal % 100% AEe B4
he 4 AEe]
(compactification)el <]}
& A EE 47 98 gdste] 2

v s, 4 AE mriUE, Aol F7, 8 9 723 (base plate)S ZEth v sAE, dY &
£ ANE Z7YE, 7] EA T Hox s, 9 B9, ok E e FHolk A e Hox Y, 53] u}
A5 AE o= A e BFE ZHE
(a) & AEQ Hom s, odE 5o, doji & B Hoj= A = Hojx oAl 7, 53] utgddsii=
A e A =
(b) Hox ste] 55 AIE, dE B9, dojk Al EE Hojk Y Ex ok o4 EE Hoj= o5 EE
HolE 12 TE Holk 15 FE Holk 16 BEE HAow 20 54 AE, E3 ulAAsAE 12 &= 16 25
ANE;
(c) F M9 24 AE F& rlole] Hom shte] A3 (join), dE 9, Y F% AE Zriye 543
E Alo] e U OE 35 AE FE Abold, Hox F, Aok til EE Aok d EE Hojk 18 EE
Hol% 24 T ok 36 T Ho|L 48 T Hojk 60 T FHolk 72 T Mok 48 T Ho|k 96 T
Aol 120 & Holk 160, 3] vE2sHAE 36 Bt 489 A3l

& 59, 4= st Hgo R «oF 59, gL =29

(@) Fd T AE m=rhe F% AE HEe

(deep drawing)oll &3, <= Eof,

fz = o7 3174
Ak, Adeizxgoz o F& AE EriYe F4 AJE BREOS I EAH (countersinking)ol] o8& A EE
2 HAAY, YARR 34HAY == 8449 Hl 2o

ofsl s 53 naAsAE, 47

(&) A B& AE wAe] 34 AEE

Wiwel 27bsh B Y wAel sl 9 4 g gath, mEAsls, 4

() de &, =7id =49 ¢, ¢Fvg, F3, 34, U2 E= Ushd 259, 371 o852 (hanger

e B4 AE RES gos nAHh
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=
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g 7= Zlo] ®@ bsdth, 2ol T ool F7b AnE 2E A4S Fol Wl s)Zstel, AL wn
A=

= =

s, -2 Adela, F7b Aujel AL Aue duy Aueln 2 7k Avle A2 Wl S8
Pl

=

=
1o,
o
N
et
=z
t
s
=
=

= oohE w7 el mEW, ArE AL Fed S48, A7bE, weEsls g2, 2ay
& EE olEe] E oge] 2O o]Folnl ForRE AdHy,

o]t}
AHHOoR, BE BBY 7hAE U o9 F o4 THELS, AWA Aot muHE BRY stai,

U5l Aat AEE A7HCIL. Ak, Ak FH BANEA, A5 Bol, ¥BY h- mE E oolye ¥
B4 Thamel ERES xfeted, 58 wwAslE da, 4F EE da 2 ARY 2@se] wigds):
EA) g,

AL A, AHHoR, JERok] YA SeAR W ol AsiFAE Adstd A4 oo BAS
TS 5 dvh wRASIE, AL ANE, 49 5, Nay 3%, 2RvE L oY E o4 agow
oJFol7l ToRWE el Ho|w shpel YAE Tishw, H3) miFASIE, Al W, 49 fY E=E
Pl L.

s, AL Aued SRR, AL A6t FEA EE GREe Egehs A9, 6000E Zvekd o
b e, AL AW SRR, AL AWk 49 fel§ TS A%, 100 WA 1100TeI T, vhe
A, AL B, F2 9§98 L3,

AL BHsk 271 AW Apelo] BEE Ba AL AMERE Fh BAR olWBTa FEAM, skt ht,
AHqoz, Qoo el EAT & Atk vHESAE, olushtat, WARM, A Fol, dx, B,
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g Sgosd EAgd. —E_ WSl AL RS WA A ol e, AL gERE b A o

T g2 v A ol mEY, FF AME, 345 AE B 2d B2EE wER Zriyela, or)A,
24 BAL 24 F58 xgsta, oA, 34 AE Ee 2 F52, 592d, gad 9 oo 2o
o|Fo)z FomAEEH AMuHArt, f7 &85 WET, AT =E5S B LEZRH AAHG

oA i)

Ao FEAlE, 2 859 Hox dFZ ptEoxd. ol Y8, nmEAsAlE, @Al iio)dA wHEoix
2l £5E9 Hojr dRE= AAHY 2 Mo FAs o|2RE AFzdd.

A i )elA REEAIR 7 §8E9 dFY AAE, dFRHeR, &4 28 EE &§F WHERYH d&5Ho
2 FYE F JAY B F8 889 A Fo ddET. s AsHE, 7B 88 dF e, d54e
2 AALAG. F2 85, 22 METE TEAY v &8 AW wMETFE B AASH, sgEEH
= =S B3 AAdY.

8 5B, 58 8859 FYAHL JseA e 252, AA A, B9 e Jo WztE £ vt 8
|FE HAEoM Aee, f8 859 Wz dZAdY. f8 £85, v EAE, A, A=
Pabol FAF L Z Fo] TAll st 3 fJu AT F glon H A wgor fIHE F e AR
Wztgth, veiol ggdatE, A4 EF (forming tool)olA f8 &8E9 £22 ®sAA FA = &7
SEE A=E 94 2T & A P/mo}ﬂl 2 %%%%, 1750 W= 2100°C, <ﬂl§ ‘é , 1850 WA
2050C, E3 B}%‘ﬁé}ﬂl% 1900 W

Al (solid body) & TEAA 4 ATt F—Z—%‘iﬂE, FE
5

1 = B
Tetal, AgAl=, ey ol e G , dE B0, 7|XE A F
.
*

:j
o
o
(/J
O
]
w
~

o fn Bl
Ghwe, QAo G olsh, ol Sol, domi olsh, T 20mi v
A= 0.5mf PIREe] H71E ZE=t) }”1‘ A=, AgAE, A

A

2]

Fyo| 7]%3% 72+ A 24 o] K9] 0.02 vol.% H3F, o2 S9o], 0.01 vol.% "%k &= 0.001
S

Aod A=, 9B g (exterior form)E Z+=tl, o) e, Ao Ao wHe 9 sgAwle] &
BE qumu} dwon Mo felde o Fu, uaAsAE, 98, 5898, mE 3 ojake] maj], oq]
2 5o, 4,5 6, 7, = 8 BAEE 2k, tPeln, 53 wiRAsAE, A9 felAs dgolt,

nhtd e, 49 e, 100 WA 10000mm, & S, 1000 WA 4000mm, 53] wpghHskAl= 1200 HA]
3000mm ] H*HO{]/H o] 2 zhi=t}

vk st A=, A FrelAls, 1 WA 500me] B9, dE &, 2 WA 400me] Hel, 53] npeAsAE 5 W
A 300mne] WLl e Szt

o) galAle] RS, wZo Fuld o3 FAHC. 7 £HES w28 Ei WAL, ==S B3 84
g Ao Ao o FEE, == A5 Fuo os AAWC. ATEI Q3 AL Ao SA= o
Egon Y Ao, w29 ATEI} FRE k= AL o] Txi=. Ad SEAe o9 FEw A" A
olth. ATRANM TEE zHe wZo] o8] wEold M fEAE, fral 7he (glass strand)S el do]

w5, &8 28 FgET. v AE, o)A, Bt dREA, 53] v Ale 7ty e wET
o dREA &§ LB FgdE

A=, 8 £8E9 Hox die, =ES 59 AAYY. 49 A oF e, =58 59
8 8859 Hojx dFo AA o) FgHot

v sk AlE, A9 FElAle, o1l oo FHE FASIES, ¥4 Fo dAHEn. uEA e AE, A9 R
Ae, FAAA F8 £8E9 259 Holx 1000C oldl, dE S0, ok 1500T E= Hojx 1800C, &

g, A=
HFEA = 1900 A 1950 TS &2 g4 $ol W¥zdn. ntgsiA=, 49 FdA=, 500T nRke]

ﬂ
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A
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ofi
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)
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1
o2
o
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2

o
o
Ak
2
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o

[j T

o =

o Jo rlr
_>‘J_I‘
Au)
rir
o

"
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o
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N
N
jgﬁ

Lot
%
)
o
o
i
o\
dlo
o
WE,
o
By
L)
P
1
fr
©
fr
o
u
2
o
M
(o
g
1

RSO (- | S u -
Q2 = o -
Feok
o
kg

sl
4y
oo
o
b 1
%
s
Ky

b B4 e, 59, Eda 2 24 ke A, dE 501, 2L
= 35

o 71xgt. 100 wt.97FA1e] UHA =, BE Eolr},

2est AR, wFASAE, A4 Sz, 58 wbEsAE, APA (detergents)dl EASIA
gtk 289 AR A9, dudon B BYE, dF Sol, TRLEHLAN B Ba5ast g
Mo felAel 2e3h A, e, 7] 20 F Aol® s}, dF Hof, Holw ¥ Ei Hojw 4
E AHolw Yl E Holw g, 53 wiraslt RReA £9dn

- z2g9 AAE P, Fo

ATh v AE, 2+ BHdA o FEA #
1 WA 1204, d& E9, 58 79 = 1 UA

™y
(o3

)

5% Ei 603 Hi= 20 WA 50+, 53] wpeA kA= 5 WA 609
o).

- Al A=, aEAEHAE B 2 9712 Sk, 7] WAl (basic medium), E Z2S3 AA] (cleaner)E

- A3 A=, vhEAslE = B Abe gk, A Al B 29k AlAlE R
- A2 A E A4 B A A6 A, A9 FElAlE,

=
- A4 WA A6 Arl=, 29 N=AC)E (cascades) 2 AsHth, v A=, =2, A6 FHAMRE =90 H
g oAe AR EEE AL PR S AL AW RAE A4 AR EE

s ae, 49 feAE, 9402 F AUt A9 feUAe 94 FALE, 9F"02, Lxd o
Hod fEAlel Ae Er Pz B RS AFA7)H Adsta wREn @ s&Roke] BxelA o
A AAE :

guigteh, wgAsAE, 94 FAUE, 999, 45 (conpressing), B (inflating), A%, §
=5 A FomRE AuE Holw shiel Fue TFwH HEEsE,

Aoy, ntgAsAE, el A9 FAE Jhdste], miEA A= 900 WA 1300T WS, ¢dE S,
900 A 1250C H=x= 1040 W= 1300C, 53] mbe#skAl= 1000 WA 1050C S 1200 A 1300C R 9]¢
SXolA Zhdstel FaET. vk, d AR, 1300Ce] k=, 1 h 23] 44 7|3 get 23
shx @al, 53] i stAl=, 1300Te] 2k, & A9 AAl 7IzE weh 2aehA] Feoh W Ee, €93
Ao, gjkelM, AAdstelM e FobelM, wiEAsAE A2k, 53] nhEAsAE M sdE 5
.

A=, v, M9 FEAE hdske], nhEA sl of 2100T 9] 2ER Zhdske dAl, H vl
81 7'd % (rotating turning motion) &<t, BFEASHAE °F 60rpme 3 Hr= FAsk= ol o
TR AE =0, e FHeA 49 felAe, deder 49 o i

ksl MY frelAdls, A9 fEA U2 7taE S 33E = du. dE 50, 49 frelAs,
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d 5 ek o2 e, mEAsAE, A9 feAs, oF 210009 LEeA
& MBASAL, OF frpac] A SRR LY, o YRS e,
2 AlolE W geels FelgeEth 2-47 Fni, Holw 500mel 9%

H
(e}
o
8

o
o

-

S
By
Lo
ro
ON

dAE, wgAsAE, o 4 ginh e, wdAsls, A
2 74geha, % olold A9 fPAe Ashs 9% 4Fow AfY o
#

S ~ ] o]
. dE Eo], X FH (lamp tubes)i=, ¢ldate] A< {22 25-H

fFre|AlE, AR R F Agdn. A FEAe 7AA A, dFdew, M9 &

v e MY FEAE v 2740 s 27 A% An $% (abrasive means)&

deE L 9@ Tledope] Gyl A &zl oo AAE ougitt. 53], VA A

%, 343 (honing), 249 (sawing), HHA AY, Holx Ay, MBairg
9 ( E

roughening), V¥ % ol& F & o] o= o|Fof 2R Add

]o

Aol sfel £ Egat

s, N9 felAls, oled AxY 2POR, oF Fol, S5 ¥ 9d FAY wE ey L )
AR FAY = A D AAH FAR 2, 53 g H8H, 48, 9 /A8 FAe 2go
2 A9 dgol, MEAsle, 49 FUAE, dE AoRPH 2474 EPhew, A%d 4% F 99
4g9 5 g,

w ool AL el A ol WEw, IR 87 $H wAE Egech

V) Y fEAZRE ol shte ATRE 2 FAS Az 9

Az FFAE, UYL g9 FuE et Uy Fes FEAe Uy o9 deel gug ouad. F
FA wwelq Uy @ o@ GHE @A EE OE 5 vk gudd 23A0 U 2 o9 dus, 4
Y, B1g w4 olge] mAY, oF Hol, 4, 5, 6, 7 i 879 BAEE 2t d4dY £ Aok

wsh e, Sle
9 0% 2 29 9
= A A, A A9 Feprk thE & Aok wEEsAE, FAE, G 97
ozt e 2 tjZEe Uy FeEE ztivl. B3] nlaAaAls, dd A FEAE Y8 o e 2 87t
g WF dHiE =

me A S A, 22, 100 WA 10,000me] W, = Sol. 1000 X 4000m, E38 HFLAEAE 1200 )
A 2000mn o] WA dolE Zt=tt.

nhe 2] 54 A = 0.8 WA 50me] ¥, e 5o, 1 WA 40m = 2 WA 30m = 3 WA 20m,
£3] ntg4sAE 4 WA 10me] EHolA 8 FAS et

=z 51
o

9
I

v S, F3AlE, 2.6 WA 400m, oS 5], 3.5 WA 450m, £3] #lFAEAIE 5 WA 300me]
oA 9 A& zritt.

wg A, ZEAS, 1 WA 300m, 9= Sol. 5 A 280m T 10 WX 200m, =3 vl A= 20
WA 100mme] HL A Wi Hde st

TEAE, sty ol ATRE EFe. v AE, T8, v JiE-E e g A s A=
FEAE, A5 ATFR, B S0, 2, 4, 6, 8, 10, 12, 14, 16, 18 ¥ 209 7H?¥% Zh=t) H}%W%
Av, T3AE 7 M MFFE stk agdAe A s, $3A= FHo|th. oj#fe e FFAE, vHoF
F 7el=rk oA shvel Folg: xFste A 53 vbEAst. A = ol JRE X
ATk TN, v E A, S FElAle del AR g 91X E o Hﬂlﬂﬂ} & Eol, 4
Aozt &=, 2, 3, 4, 5, 6, 7, B 7 o] AN, 53] wiEHsAE 5, 6 e 79 JRE M
k. v JeH=, dE B0, K2, E Fr, F, 29 Ha AES 7 % A, 2 gs Al
FHE, 5, F 2% 38 AEdS e FHo|t

TEAE, dFA0R, Jlaitore] ddAtel Al Lelzl 1ol Wi -%H P84 F dv. v, T
Ae w=Fol 9ste] FPET. A GAE, =58, o9 7H?%:'~% S, HA Fotel fE 859 W
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o nre FAE TFAY. oUW WO, FEAL F9 $4EEYH IYE & Ao}
FEAE, =29 A 2 55 FALA o) Az 5 AT 44 FAYE, A4HoR, AN FF
AZ Az A9 A&Eoke BAAAA AAN BE A, B Sol, 4F AY, =¥, 39 == 19
Ageld, g, 448 FAE, sht oo WMEd AA LFAT wulE Ao, ool o8 F
A YHEn. w3, Wsde, FIAS YA A9 1A W2 =98 5 Aok wEsls, S
= 9 Fol Wz

shgra A, FEAE, B4 Fol 5000 T, 6 o], 200T Wg B 100C W EE 50T v|F, 53
WFRHE A 20 WA 30T Welel S Wb

AHAoR, WA ii)A AAeE] Aol WA i )AA ATE oA HAL s wE te AAEY
S Agatel Hu §§ES Ut Aol sk Abed AXY WAL, AF Bol, 94 E: A A
woAelh, g Hol, oldsHta By, WA ii)elA b Aol zdskd 4 etk "zuse, BT XA
A ga R AT R FAaE vt

oJASHtA B, AL, olAshta AU AHdeA
oM, AF Eol, oluahta Hyel el i sigel o ol
e bl s zusbarh. 53 vhAsle, oluata dyge zusks, 8¢ eid Add o-

ul 28, o]AkslatAatE, 800 WA 1400Te] 2%, <& Eof, 850 WA 1300T9 &%, 53] ntgasiAiAs
900 WA 1200C2] &%ollA 7tdsle] =dalec),

el Al we] vpghA R A ool A, oldbsbata p ) BET WAL, @A Qi )elA 72H7] Adell 5
m'/g MRFO.R, vigbA Sl Tmt/g vk Ei= 10m'/g VIRE, 58] vpgrA Al 15m/g MIRte R HasA] e
ok Gge], ojabslata el BET EWAL, WA ii)dlA sk Aol @Al i)elA AFE elabshar s
st vlarste] fHasA eie Aol gk sit

w TR Al W] AR Al dollA, olakshara IhHe] BET ®W A2, 20m'/g MIRE, <& E°], 15w’
/g VINE = 10m/g VIREe R B 5 WA 20m/g VIRE EEE 7 WA 15m'/g W9, 53] uhghAEAlE 9 WA
12m'/g WSR Fadn. wsbHsiAl=, olbsta Fe] BET ®WAHE, ©@A ii)elA skdsr] del
AL el A AlEE olakshata Fgel Hlsl 40m/g vIRE, olE Eof, 1 WA 20m/g = 2 WA 10m/g, 5
8 vhghAsAl 3 WA 8m'/g RbE hasal, RS 7o BET WA, Sm'/g Zolvt

Z93stE o) xslt A AP, o) ot Aa HY Moz AAHHAT. wlgsAlE, oxtsiA 3y M, 3§
7] B4 F Aok shy, dF Eo], Holk & Er Hok A e Hox Y, 53] vt siAl= AHolx o
e Zte

A. 5 23 WA 40m'/g Wv, &E B9, 10 WA 30m'/g, 53] vgAsAE= 15 WA 25m'/ge] Hee| Al BET
XU,

B. 100 WA 300m ¥, 53] vpEaaAE 120 WA 200me] AN A& 271 Digs
C. 150 WA 550um 9, 53] vpaaaAlE 200 WA 350me] AN A& 271 Dsgs
D. 300 WA 650m HH, 53] vl aAE 400 WA 500mme] AN A& 271 Dogs
E. 0.8 WA 1.6 g/cr, E3] vt 3HA= 1.0 WA 1.4 g/ene] WYl H=a Ux;
F. 1.0 WA 1.4 g/crt, E3] ulgA3 A= 1.15 WA 1.35 g/are] W9olA oy dx;
G. Sppm V|RE, & Eo], 4.5ppm MWk, 53] wpekASHA= 4ppm W] BRA SRRk
H. 500ppm ©|%F, wv}z-A kA= 1ppb WA 200ppme] Cl1 $H&;

o17]A, ppm % ppbi= ol4FStA Y MO F Tl ZH2 7] &gt

ojAbshatA IY M=, nheEAsA=, 54 =% A/F./G =2 A/F/H. B2 A/G/H., 53] vigdeiAs &
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A 23 ALFL/G/HE 2T

ojrtghta Y 1112 54 2= A/F./G.E 7FX™, ©7]14, BET W42, 10 W] 30m'/ge] WelolaL, B3l
s 1,15 WH] 1.35 g/mee] mejolm, Bl a2 dppm v Rboltt

olabshtA Y M, wEAsAE, 54 =3 A/F./H.E 7AW, 9714, BET E¥AL 10 WA 30m’/g B

Holx, v "W 1.15 WA 1.35 g/mee] Helol™, @ d4 =2 1ppb WA 200ppm ¥ $ o]},

oAzt A Y ML, vt AlE, 54 %3 A/G./H.Z 7HAH, o7]A4, BET A% 10 A 30m'/g H

Hola, vAa e 4ppm wgrolw, 2 A4 342 Ippb WX 200ppme] H$lo|T).

ol AEt A Y Me, uiEAsAE, B4 3 A/F./G./H.E 7HAY, o714, BET E94L 10 WA 30m'/g

Heojola, gy dxE 1.15 WA 1.35 g/mle] Woln, B ke 4dppm wholar, ¥ A4 $HEFS 1ppb U]

A 200ppme] H ¢l o]t}.

v e As, Holw st FA WACA, olasgtiet BE FA RS wlEt). o]isarAe gE Tt

2 AR =L mE, o3 Si-Egoz P, dFFHoR Si-=W2, oo I @AM 3yE 4

Atk wEAEAE, Si-EFe, @A i.) T A i)l wEkE s

ottt At B A ARS, 9F¥FHom, oo FH, dF Eof, 1A, AA, six, &9 EE Bido

24 =909 4 gl H}%‘X—‘.é}ﬂlt, o] 23}t 4 9} E}% T AEE Edr =9y, £33, uEkgsile, o
=

o2 gta AES, b sHAE, oltEtAY FFEFd 71xd 2 FedA, 1 UA
100,000ppm, <& £, 10 WA 10,000ppm %=3+= 30 WA 1000ppme] HE HE+= 50 WA 500ppme] HE, 53]
vk 3kAI= 80ppm WA 200ppme] W, WS 53] ulga kA= 200ppm WA 300ppm W91 Foz EiHT).

olbshitash The GtA ARE WA, A EE A 4 ek olZle] wAY A%, wdAsAE 0m7AA,
oE £, 1000m7HA], 400pm7HA], HE= 1 WA 400mm, oAE €91, 2 WA 200um £+ 3 WA 100mm, 53] H)
AL 5 A somel WA B 9A A71E vk AR A7) ge, AeolA olitsitast PE it
& gRel el 7lzw,
e ARe, A, e AR & FF A2 7 A9olA, HolE 99.5 wt.h, AE Sol, ol
99.8 wt.% & AHoJ% 99.9 wt.%, Fv HoXE 99.99 wt.%, 53] vlEASAE FHoJE 99.999 wt.%e] TEE
et HgAsAE, e RS, e AR F TP /¥ 2 9, Lopn o, dE B,
50ppm o5, 53] MEASHE lppn olshe] BA B T 53 whAslE, ot s ARomA A
BE el AHC. MEASlE, Fh AR, e A¥e 5 3@l %@ 24 ARlA, 250pm

o3}, oE Eo], 150ppm ©|3}, E3] vfFAS A= 100ppm ©|3+e] Al, Ca, Co, Cr, Cu, Fe, Ge, Hf, K, Li,
Mg, Mn, Mo, Na, Nb, Ni, Ti, V, W, Zn, Zr& o]|Fojz Fo 2R Aed B¢Eo| s 2=t 53] ngz
A=, oA FATF A RO EA AEHE A5 AH8Hr).

A, ol bshitash the a ARE, ¥4 wA i.)d4 Egdth vhgss
£ ta RS, oldshita Iy (WA 1) 9 2
o] il

2~
.
Aokt e Gta AR, B A, B EE Fol w99 &

o}
s Fob olshitash e a e wdol o

s, olushtat, B si-=49 4 k. o
Ae, AXHoz, B} Fob Yoo AHNN olshitAc BhE Th YRS EstE Ao] b, BF
SHgshel F9oAA, olshitast BE A ARE, A8 Bol, =38 B9 Lelds @ prgon #ra
Fodth B agskel A9, oluBAs dE e ARS, A8 o, mw 87 vz LedE =9
Fol, A Fejz wE SouEA g =99 5+ A

g5l maAsE, st st Fol oldshitiact te Ti PR wqd od si-=3®
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ek, B Eol, olutAt, olWEA ¥ [ A B £IB 5 qlo}, mEAsE oaskita 3
B 19 99 EE AR AY B olasTAd BE Ha ARe E9ad, otsits Y 18 drd
s el A, ol shita Y M, olEhths b Fa YRow wydd

ojpbsat Aot thE A QRS dFAHor, Y aHE A H Vel @A A ¢Exl ta EBe
dojol 4 Ff stEEYd 4 Ao, uRAsHAE, oitsataet tE a4 AR, ta, Ta-Fh FFE,
dF 5o, A, &AL EjtE, odE 5o, dAtst A, BE fAa-AAE E3HE, odE B, UAF
Abolt}h, mghzlg Aee] de, ZaAdd, gadd, Egdd, gEfASE, dgdd, dapdd, e, A

3 5% 3FE (higher homologous compounds)¥Eqt ofujg} o] dAA|, 2 AlFZ-dAetddy g2

b aAlE, olshitast B A AR, olushta FYw @A §§ = U A3 =99 5
ek Wl E AL, olstas te e AReR et oishta H€d B 88 =AY Wz =9
9 ook qtan, wEAslE, BRR, 53, olishitast the i ARl dal o AH 44 2
JENSUEEY

A, olbshatact tE e AR, £¢ = W2 £9H7] g okshits el Asben
b, Mo, oF Hol, o-G AMAA, e P4 Fol, olishita #¥ 1l Ad-2A} Ao
Hi ok, Ei o|AHSHtA 3y M Ale] Azl N FRE,

olsitas The fa ARel W7kl oa Pol olslta WY, ola 'si-wRH AHrom AFHrh
s, Si-ERE HFe, 3] 54 F AolE s, dF o, AoE ¥ EE Holw 4 Et Aol
% Y, 53 wgAslE delw Al gt

1] 5 23 WA 40m/g, S =°1, 10 WA 30m'/g, 53] vtgrzsiAl= 15 WA 25m'/go] H9folA BET 3xH

[2] 100 WA 300um, 53] vtz A= 120 WA 200me] HlAM A= 7] Dyy;

[3] 150 W= 550m WS, 53] vpdAsAE 200 WA 350me] WSlolA A+ =71 Dyos
[4] 300 WA 650um, 53] vleraskAIE 400 WA 500mme] WA AR =71 Dy

[5] 0.8 WA 1.6 g/cn, 53] vpgAs A= 1.0 WA 1.4 g/ene] ¥HolA Ha Ux;
(6] 1.0 WA 1.4 g/en, 53] w8 A= 1.15 WA 1.35 g/are] WHlA ol H=;
[7] 5ppm WIRE, o|E Eof, 4.5ppm VIRF, 53] vl slAl= 4ppm W WRe] BRA FHEF;
[8] 500ppm ™IRE, 53] wigA kA= 1ppb A 200ppme] Cl 3

[91 200ppb ™I%E, 53] wigA kA= 1ppb A 100ppbe] Al FH;

[10] 1000ppb " ¥F, o|E Eo], 1 WA 400ppbe] B, &3] vl231A

3 UE F49 4 W

rir
—
=
By
[N}
(]
(=]
k=]

o

o
o
oL
fo
2
>
u2
u
=)
o

[11] 3 wt.% ""F, & Zo], 0.001 wt.% WA 2 wt.%, E3] vp&AsHAIE 0.01 wt.% WA 1 wt.%e] = oA
A5 8 g5

714, wt.%, ppm 2 ppb= Si-EBH e F FH 247 7|23}

2 oo Al A upEA e A oA, &F X e, 1A BWS T3 olitsatA Fylel dEE L
A BHE, oXEta e Wy d2au Z o]iEats Itgo] &84S 2l dEE SEdAM &8 ®
E B9skx g 3uS gujeth. mA 9o HEd 24e dF S, =Y EEEA AHEI Edo|t).
1A xS, fFHoz, y|eRore FdAtlA dEAn 2 o3t HH A Jeojo] mwHd 4 Tt



[0666]

[0667]

[0668]

[0669]

[0670]

[0671]
[0672]

[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]

[0681]
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A% Eol, ®h EE ErhUs} obd A FHLxE, 1A ¥R AEE & At
A EAE, 9F408, oWnh HY §§ AUAE A9l s, 1R G delAm
% ooleld BH] HAg ol WHor gy + Aok wFAAE, 1A BAS, AF Y = FE
el o8 stdEr, f® Apdel A%, quAE, ndel s wA BHoR H3 AW % AR
oo Rz Agdth. AY 7Hde] A%, 1A AL, S)FelN eso] ANRE YR fUAE A
Atk olsh #Astel, vhe AgFS 2= kA Pul Alx, 6B Sol, ojm@ w7 wE o= i 2917
© Rt o o), wA EWe, Ao Add F dAG EE Ed overEe fdow uA ¥
W AaaA e F ook daAslE, A e, olishits Hge S5 FEE, olaksht
A S W/EE PR S8E olshta Al 4YR JUAE 498 £ Y= 2= dEn

B oune) mgAd 74 o w2y, 2 W2 quA Ade, 84, oF Bo), 8§ S gz mt
¢ S/ oE ek MU S 2e, 39S olgde], wrh, Em 1 o] EAst WA B4, =
= o]E REE JleAA, #4954 Fed

AE FARAE DA EROE ASHE A9, o), dF Sol, olusitr 3y ol FHLAE ¥AU E
£ ooliahtA Bgel maA Aol FALAE EYSAL, it olusta B wr Al TR
g AL, B olE E olge] 2Fel s, 9] WO olustA FHW HEL Ao F 9
9. 7] pHast, 84 dUAe WY W, EE 5, Er A 9 Sk sjdm gl

wowwel e @ A oo mEw, $§ duXs, hade Bal oluaita g A9EA ¢
& A, 88 AUAE, oldsts B FA0E AxAA olBtE BT
Adste MAY Fud e, §§ B 98, e oSt WE,

A ereth, AUAE A
B sht mi o Wy e Fabl B
wowe) Al Bl WE Asd #4e, 3] 542 2 A9 A Az 98 ook

Al 500ppm VIR, olE E°], 400ppm " RF, 53] w2 StAl= 300ppm MIRFE] OH 3

B] 60ppm " ¥F, vlFAS}A= 40ppm HIRF, o|E E°], 20ppm Y, F+= 2ppm MW, 53] vlEASHAIE 0.5ppm
nuk E3] vlEAE A= 0. 1ppm 1Y A ek

C] 1000ppb W®F, o|Z Eo], 500pph m]¥F HEE 300ppb M|WF EE 100ppb WWE = 1 Wix] 500pph WM EE
1 =] 300ppb W, 53] vpgdstA= 1 U= 100pph Ao BH2wl 3

D] EglBd 3d=ko] 1000ppb H|WH, o= S0}, 500ppb ®¥F HE 300ppb H]WF HEE 100ppb HEF EE 1 X
500ppb M9l HE= 1 WA 300ppb W, 53] vbEgstAl= 1 WA 100ppb W91 E2]Hw e,

o17]14 ppb B ppm MG Ao F Tl A7 7127

il
)

shrEaE, 47 A9 FEAE, 3] 54 F Aol sht, dF o, HoE § Ei Hol: 4 =

o= W, 53 wHASIE HoE thalg itk

E] 200ppb "%k, <& E°], 100ppb "%k, E3

ol
]
=
o
N
o
ol
X
rlr
[0¢]
(=]

k=]

o

o
=
2
o
u2
u
=
o
ot
ofi

F1 5-10 /o ®l%k, ]2 So], 0.1-10° WA 3-10 /ere] W9, 538 wzdalAdE= 0.5-10° WA 2.0 -
10" /ciie] B eelA 0DCs 3

6] Tppn T, ol Eol, 0.5ppn PI¥, 53] WHAGAL 0.lppn tke] FF0ld e Bel B4 He
H] logi (n(1250°C)/dPas) = 11.4 WA logi (1 (1250°C)/dPas) = 12.9 %/EX= logy (n(1300T)/dPas)=

11.1 WA logyp (n(1300C)/dPas) = 12.2 H/%E+= logp (n(1350C)/dPas) = 10.5 WA logy (n (1350
C)/dPas) = 11.5¢9 W 9olA = (p=1013 hPa);
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[0682]
[0683]

[0684]

[0685]

[0686]
[0687]

[0688]

[0689]

[0690]

[0691]

[0692]

[0693]

[0694]

[0695]

[0696]

[0697]

SIHS31 10-2018-0095622

Ao OH &=k Alol 71%8ko], 10% olsh, wpehzshAl= 5% olste] OH o] F& Wah
Aol Aa F=F Bloll 71xske], 10% olsk, vt st A= 5% olete] A FFel FE WAL

N gelAel FFE FF L) AEsfel, 106 oI, MIASAL 54 olste] ATHE FFe EBFE

31714, ppb Z ppm A FElAQ F Tl 22k 71 &8,

A=, A9 FEAe, A9 faAle F T 71x3 72 A $-olA, 1000ppb "IRE, &lE E9, 500ppb
ulgk 53] ulghAsiAl= 100pph HgHe] dFugd O 49 54 d9s 2teg. %, oy, A9 f
A=, dol% 1ppbe] &FH|FI & 3 &

& dEge e, olgd a5, A8 501, UEF, u, #H, v

T, 2w, 2EEE, A2vkE, BdBd, Hebg, d 2 AFoln o, da, o, v 24 B oo
X
b

e dFEA AT v

uRk, 53] vz 3= 400ppm 1] Rke . Zbzkel 5 ppm, A FelAlel F Sl
71x8, 7MsE e FAES, dF 5o, Ba, B2 g0t HE 9 9ot} o)L, oE So], di,
o], EE A, ol e EFEC] UdREA EAT F vk TF, 28y, A9 A=, Aol= 1ppbd]

Aol F FFoll 7= 72 BS54, Sppm WFE, & E°], 4.5ppm |
£ xgeith, %, 28y, 49 fElAs doj= Ipphe] ¥4 FHS

Ju]
-

>
ofi
o
s
rlr

2
of
o
i)
2
rlr

oft

=t
i)
ofi
o
R
M
5=
i
o
=
i

oo [0 1o g
N
=5
rlr
o
= U
i
off
=
o

do e = oox

S

=, wEgs A=, 54 23 Al-DI/E] EE AI-DI/F] T+ Al-DI/H], ©i% vlgzsk &

L= AI-DI/EI/H] = AI-DI/FI/H], 9% vigdsiAls, 54 =3 Al-DI/E]/FI/H]IE Zt=t).
Aed e AE, vhEAsAE, 54 £33 AI-DI/EIE 7HAW, o714, OH %S 400ppm W ¥ho]il, 94 =2
40ppm W]Ftolw | Bl xEl kS 300pph mwre]lar, E@ B @l kS 300pph M wrolw AT u|E S 80pph

Br
9—'4
o
lo

A FeAs, wEAsAE, 54 =3 AI-DI/FIS 7HA™, O 932 400ppm wRFe]al, 94 2 40ppm
PN

nlgkoln] | gl 3HeFS 300pph Tukel:, Eeluwl dekS 300ppb wwrelw, @ O0DC S 0.1-100 A 3

Ao FEAE, vEAsHE, 54 23 AI-DI/HIE 7HAH, o714 O &%+ 400ppm w|¥ke]al, P =k
40ppm H]wrolw | B x®l FeES 300pph w|wloli, EElBdl &8:S 300ppb HWholw W M % (p=1013 hPa)E
logy (1 (1250°C)/dPas) = 11.4 WA logy, (n (1250°C)/dPas) = 12.92] Hjo|t},

Ao fFE A=, vigAsHAE, 54 23 AI-DI/EV/FIE 7FA9, o714 O %2 400ppm w|vhto]lal, 4 &=
< 40ppm Wwte]w | B aEl ke 300pph M Tre|a, BB Wl ke 300pph w|wholW | AFEwlF kS 80ppb
C

gere 0.1-10° UlA 3+ 10" /cre] 9o},

A3 A=, B4 23 AI-DI/EI/HIE 7FAIH, 93714, OH =2 400ppm "]¥ho]al, A4 &
22 40ppm PIRte]a, B 2wl sheke 300ppb W|Wtolw, &Fwjy g2 80ppb wRkelx, ¥ HE (p=1013 hP
a)= logy (n (1250°C)/dPas) = 11.4 WA logy (n(12507C)/dPas) = 12.99] HLjo|t},
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[0698]

[0699]

[0700]
[0701]
[0702]

[0703]

[0704]

[0705]

[0706]

[0707]

[0708]

[0709]

[0710]

[0711]

[0712]
[0713]

[0714]

[0715]
[0716]
[0717]

[0718]

[0719]

[0720]

SIHE S 10-2018-0095622

3 AI-DI/FI/HIE 7FAW, o714, OH %2 400ppm w|¥he]ar, 4 &

Ao FEAE, vEAsAE, 54
> 3 300ppb ®|wkolw | EH@jH el sFEe 300ppb W Hke]ar, ODC &2 0.1 -

40ppm H|Tke]

L

LH

107 WA 310 /are] Welolw @ HE (p=1013 hPa)= logy (n (1250C)/dPas) = 11.4 WA logy (n (1250
€)/dPas) = 12.99] ¥ Holt},

g fFEAE, vgdsiAe, 54 23 AI-DI/EI/FI/HIE 7HA™, 91714, OH §&-2 400ppm w]wke]al, 94
SFF2 40ppm wRtelw | B2l $F 8 300ppb wwkelar, Ee|Bwl gheFe 300ppb mwrolw, dFEw|E e
80ppb TEFO]I, ODC S 0.1-100 WA 3-10 /ere] Welolw @ HE (p=1013 hPa)= logy (r (1250

A= A=

C)/dPas) = 11.4 WA logy (n (12507C)/dPas) = 12.99] H$jo|t},

o] A2 B 2wl Al Bl mE Al & S ¢ e A9 frelAeld

el w2y, 49 FeAs 8

A

AL Zr=t)
Al 500ppm "IWF, <] E 5o}, 400ppm "W, E3] BlgHAEHAE 300ppm " wHe] OH She;

B] 60ppm m| %+, v}EASAE 40ppm V| WF, o]E S0}, 40ppm WWF, X 2ppm W|WF, EE 0.5ppm H|WE, E
v A= 0. 1ppm W ke A §HE

ol

C] 1000ppb ®|%F, o|E Eo], 500ppb W%k TEE 300ppb M9F X 100ppb P W = 1 WA 500pph HE
1 WA 300ppb W, 53] vl stAI= 1 WA 100pph M9 B2l 3k,

5
s

hul

rr

D] 1000ppb "%k, o|Z E9, 500ppb W] FF HE+= 300ppb ]
1 ] 300ppb M9, 53] vigrzsHAl= 1 WA 100ppbe] &2

o714 ppb % ppm A G FE A Q] F Tl bzt 7] 23

sAsAE, A9 fAE, B 54 % Holm s, dF Sof, Holm E EE Aol 4l Ei ol
9, el sale dolE Bale et

E] 200ppb Wk, o= Eo], 100ppb W%k, 53] wlgkze}A = 80ppb vwte] &FulE gk

OOppb vk == 1 WX 500pph M9 T

o EE
Bd

r~r

H

F1 5-10 /er ¥k, o2 So], 0.1-10° WA 3-10 /er B¢, =3 vlga a7 0.5-10° WA 2.0 10/
ar] HElAlA] DOC &

G] 1ppm "Rk, olE E°], 0.5ppm "W, 53] v}h2 &A= 0. 1ppm PIRke] dFujEy 2 F459 34 I
H] logy (n(1250CT)/dPas) = 11.4 WX log, (n(1250C)/dPas) = 12.9 2/EE log, (n(1300CT)/dPas) =
11.1 WA logp (n(1300CT)/dPas) = 12.2 E/EE=  logy (n(1350T)/dPas) = 10.5 WAl logy (n (1350
C)/dPas) = 11.5¢] HHelA %= (p=1013 hPa);

I1 A9 A9 O % Alel 71&xste], 10% olst, wighAatAl= 5% olate] O 3% X5 Ak

J1 A9 FeiAe] da @3 Bloll 71xabe], 10% ol8h, whgrA sl 5% olste] da ke ®E AL

KI A9 FelAle ¢Fua §F Elol 7|x3st], 10% olsk, nl&EAA= 56 olatd] ¢Frla 3o i+
A4}

L] 1+10° mwte] 2AE F24;

M £53 P

714, ppb & ppme, MG FE AL F T 47 7z
ool A3 B, TdA o Bt AE Este A9 FElAleld, o7 Mo fEAle, ] ERES %
=}

A] 500ppm ©|wFe] OH &=,

B] 94 &eko] 60ppm "] Wk
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[0721]

[0722]

[0723]

[0724]

[0725]

[0726]

[0727]

[0728]

[0729]
[0730]

[0731]

[0732]

[0733]
[0734]
[0735]
[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

[0743]

[0744]

SIHS31 10-2018-0095622

C] 1000ppb ®|WF, o|& S, 500ppb W%k T+ 300ppb MW = 100ppb P|WF Ei= 1 WA 500pph B¢ E+
1 WX 300ppb W, 53] vtAsiAI= 1 WX 100ppb B9 9] B8l 3=,

DI 1000ppb ®I%F, & Eo], 500ppb ™IRF B 300ppb PIRF HEE wmbM%Eﬁflmﬂ5wmb@%Eﬁf
1 =] 300ppb W91, 53] WA sA= 1 WA 100pphe] Ee] Bl o

o171, ppb % ppm, G FHA] F T 42 7| xT)

nhg A s A=, A9 %ﬂﬂb,aﬂ S4 T Aok sy, s o], Hok & Ex Aok Al Ex Aok

U, 53] A AE Hojx gl LE:‘ri
E] 200ppb ®|®F, n}ASFA= 100ppb mIRE, 53] upgAskAIE 80ppb WIRFe] AFH|iE T

F1 5-10 /or 7I%F, o2 S0}, 0.1-10° WA 3-10 /o, 58 wgAaAE 0.5-10° WA 2.0 - 10 /cn®)
ODCs &+,

Gl Ippm ¥k, & Eof, 0.5ppm VIRF, 53] wpgkgslAl= 0.1ppm W|¥Ee] L2052 &2 559 a5 I
H] logo (n,(1250°C)/dPas) = 11.4 WA logy (n(1250T)/dPas) = 12.9 D/E= logy (1 (1300°C)/dPas) =

11.1 WA logyp (n(1300C)/dPas) = 12.2 L/ZEE logy,y (n(1350C)/dPas) = 10.5 WA log, (n (1350
C)/dPas) = 11.5¢9] oA H%E (p=1013 hPa);

149 feAe) O 3 Al Z1Z3te], 108 o3, viAsHE 56 olste] O Fhe] EE B
11 49 feAle] 9 FF Bl A1zdkel, 106 ols, miASAE 5% olskel Wk fFel EE AR

M FeAle] &FvE S Elol Z1xste], 10% olsh, nigtAsHAlE 5% olste] dFulw el

A

mq
AN

e 2

L] 1%10 ' vlwte] 2AE 744
M €158 g,

1714, ppb ¥ ppme, A

DE Edeke 2 g Al el mE A i de F Ae Holx st AgE 2

als

=
Do
~

o
lo
N
w
)
o
2
=
i
>
o2
Ho
ik
2
2
N
R
ox
N
>
o2
o
o
2
rlr
ML

A 7hEEo], Aol shtel A
= ko] AFRE FI sk B v :o] BiE A9 fEA R =9k, dA7AE o

C/ WA B/S) ATAE el lwetel sht i vheel mol L AR (DS RE P slol=g P, Qb
7

A A/

WA Aol ATE A FUAE, AoE shiel ATEE 2 FEAelt. WA A/l ATH A9 felAs
RS, B gl A3 #e] e SAe Sgow @tk WAl A/dl ATH A KA, wEAs
WA vo)RA A9 FUAzRE FEAe Ax wAs vt ¥ wne Al B e T4l o
Qe 5 vk 53 whgEsAE, olgA Qe MY frelAls, B oage A3 el me 548 v

A B/

St i thge] 3ol g, M9 f2A (@7 B)Sl Aolw shiel AFRE Bo mqHth, X gl
gol A zo] Boji=, AZ, A% Sol, AR (Dol QRS AL F sol=g d7] 98] AFHE B4
2 olmat), mof Wl Ao Feol molF v vigrAsAlE, 3ol g, A9 o Hof 2 ol



[0745]

[0746]

[0747]

[0748]

[0749]

[0750]

[0751]

[0752]

[0753]

[0754]

[0755]

[0756]

[0757]

[0758]

[0759]
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g 2% A% 5 00S 2T, 74 3o] Yo, A9 feAd Agees dud guE ged. v
Al mol wulel o Fel, A9 A ATrel el geAn. 538 ueAsle, A9 f
Ae FHoli, ;o] wuE 9d WS zH= wgjot)

s A, A Al JF A4 O Zof =le] HAe] v, 2:1 WA 1.0001:19] WY, & £,
1.8:1 WA 1.01:19) ¥¢ == 1.6:1 WA 1.005:19] H$ T= 1.4:1 WA 1.01:19 He, E3] udAsA
= 1.2:1 x| 1.05:19 ®H$jolr}.

g s, Zo] IR AYAA e Ao fElA e Jd9e Holm e F7F AL, dF &

o, olatslata B T olatdta Yo AYd 4 U

T g2 49 fAel on EAste Fo] vt MY fElAR =YEHe AR T3 Jhsdith. o] F$-ollA

T O A9 fEAs, A9 fA Uy AFRg g 22 i A4S et A9 fEA WE =duEe

o] B, 3 E olAte] U MY FElAl, dE o], 3 BE 4 EE 5 EBE 6 oA FUF A A
kel

ojeidt WAoR A& 4 S sht Ee v Fo] BlE e A fElAlE, olstelM "N R A -

AFAE 7hestol QAT (WA ¢). Dolxl AR, Sht Ei el mo} @ Aolw shbe] A7 (M)

A A=, AFAL Awe 1 WA 100 m/h Mo £x2 . oE S0}, 2 YA 50 m/h =¥ 3 WA 30 m/h
Hele] &2 FyFTt. 53] ndAsAlE, A9 fFElAle e, 5 WA 25m/h B9 =2 FyE.

RS A E, e 2500C7HA Y] 2%, o8 Sof, 1700 WX 2400C e €%, E3] vl A= 2100 WA
2300C 9] 2Eo| A 7h23}e] Y E ),

Mg, ATAE SN EYE ATAS Adet oBe Fal muldr.

H A, AFAE, F vhel=e] dEke AV 24" wizkx] 8. upEEAE, dTAlE, 9@
A/elA AR A FElA e dolell 71x% 7 A5-ol4, 1,000 WA 6,000,0000) Heo], 4dF E°], 10,000 i
2] 500,0008] Zo] = 30,000 WA 200,0008] HolZ E#th. 53] ulgAsAlE, AFA= @A A/d AF
B Ao fEAe Zolo 71x3 zZF AolA, 100,000 WA 10,000,000 ZHeo], «E Eo], 150,000 WA
5,800,0008] Zo] W& 160,000 WA 640,000 Zo] i 1,440,000 WA 5,760,0008) Zo] & 1,440,000
WAl 2,560,0008) o]z & xIth.

O

v s A, AAe] AR, WA Aol AleE A9 frelAle] A vz ZF FBg-elA, 100 WA 3,500
o] W9, <& E°f, 300 WA 3,000 Hi= 400 WA 800 Hi= 1,200 WA 2,400 Hi= 1,200 WlA] 1,600 9]
wiRbE FeA dasth

F =y#o R w3 XAHAH=, F Uloluw, A WARA, 53 #FE AEIFAY B hsked AEE <
ool E4& xekE 4= 9l

WAPAS AEsAY hdists A&, WA A7IE ZA WallstAY 24l §lo] 3 Zlel=e] Zo] A
Ax WAMAS A7l AL 9ujgitt. ol& 3], WAL F Jlel=e] d @RE F3 Ttol= UE AF
Ao, vpEAs A=, F 7lol==, 170 WA 5000mme] 3 oA Axr] WAMAS A=, bl s A =,
=953 e IF AHNA F Thel=e o WA el A=, 0.1 WA 10dB/kme] Helo|th. wpA] gl A =,
F 7tol==, HU 50 Thit/s7hAS A% &% (transfer rate)E Zr=t}.

I Jtol=+=, vtEA A, 6m 239 A FvE (curl parameter)S zEth. B o] Wi A whetw]
Hi, ggo] glo] A{EA olsshe ARFEA EAlsts, AFe, d8 & 7} Zhol=e] = AF (M) 9

=3 97 (bending radius)& 2o|w| 3o},
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[0760]

[0761]

[0762]

[0763]

[0764]

[0765]

[0766]
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F Alelmn, whgEs AL, s AxAT. W ouge ekl FAe, F shel=sk 20m ol %
Sof, 10m I3}, 53 MIAsAE sm olte] FY WAL EHoR s AL dviad. #Y WAL, ¥
tolEel sha glol W A AEstE B stolmel Fee) &4 glol, ¥

= I,
vtk S, G vbolmelM #3E Fa iR g 0.1dB Zae] HHTE gl A EAET.
#A A=, 1550me] 71 el tisl Al
vhgrA A, A, olilst :
Eol, 0.5 wt.% M| Y|E} B4, 53] whEH A= 0.3 wt % ko] Ve P2 dEn. v, uhgy
A=, M9e, A9 F TRl V1xst], Aok 99 wt.he] ojitshtas EIHT.

I Jtole=, wiEAsHAE, 7t 71 FE (elongate form)E ZETH F Jlol=

(L) 3 ol9] v (Qoll os Fejent. #F 7toj=x, uighAlaAlE, o9 Aol 5 (L&
zk=rh, 3 Thol=o W (QS, & Thel=e] el A9 Pl Y AHH

Fo(L)ellA whE B9, 2 o B (Q2 F Thel= 9n Al AFolA e FHoR AAET. F 7t
o=, uhtAsAlE, 0.04 WA 1.5me] ¥ =

100kme] HeJoll A dol& ZrET,

=
Ex
1o,
>
o
o
o
o
I ol
=
N
P
=
)
ot
o
=
o
—
=
=
(-]
)
o
N
Suj
it
i
£2
il

= sgdes, 59 B4 T ge %@z w5eld 4 otk whgA s T, 59

WA sAE 49 frelz gl

7} soli, A 99el, wH (Q)E 23 L Po] (L)E 2 a1 FHE 2. 29 ww
Q)2 7 Bk mole] Wl (@3} HHHolth. mele] 9l (@) A EE tE 5 Ak wEAsE,

WE =ofo] BH (Q)e 2. Zojo] B (Q)e ol 9¥ wi F sho=o] gulo] el FrolA B4
AR, Fol7t do] ARelA wRE A%, T The BY Q) Holol 9w ol AHelx Hae] A
Aeltt, mole] o] (Lt 7 the moje] el (Lsk HPHelth, moje] Qo] (L& 2AU BE + vk,
ulEb s, RE moje] ol (Lyk Btk 7 moli, viebAeA, In A 100kne] WA Aol (LS

2t 7 3ol A7 (d0S etk 3ol A% (4)e 7 tE 3ol 47 (4ol H9AelT. Fol9 4
A (@)e 2AY E= gE 5 v wede)

A (d)E, 0.1 WA 1000m, S Zo], 0.2 WA 100pm Z+= 0.5 WA 50m, £3] A& A= 1 U= 30

7y FolE, ol HU Ao A Holk e #HEY] $EE ZET. "FHES BX's, 2EE9
Fojol A Ao Szl kol WM AY T A3 AL ou|dtt, ZFEE ulEFI BRI &
HE BAY BRI, o 5o, FHEY SAY Zaatdd ALda, 74 Hd FHEES 2tE Al 949
2, Folo FAd EAEtT ¥ g e FAEFS 2= T tE g g Sl k. uEAeAE, 7+
FojE, o] o] (Lol Zx o7 e #dE BXE zler, Folo FE5EY BEXE, ZF gE FojdA
FEEY BEXo EgHolrk, Holo FHES BIXE Y e UE £t vEAsAE, RE oY
THEY BxE 2. 9F-o= I v tE ZdEY FEE ZE AL ES Jbestt

Fojo]l Ho Ao F2¢ FHES 7 Ex=, HY ZHE (S 2ed. mojo Ho AR $37 &
AdE9 7} #xe, 9 gL U 2dES VM § Y. 2dE FEY HA dES, vEAsAE, 24
Eo ¥ H ZHE ()BT 0.5 oltolt}, 2HE BX9 HA 2HEL, uldzads, FHE ¥
o i) 24E () ET FE 0.0001 WA 0.15, o|E E0°], 0.0002 WA 0.1, E3] vlgA s A= 0.0003 WA
0.05°]t}
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[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]

[0774]

[0775]

[0776]

[0777]
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g AlE, FolE, A, = 589m (UEF D-2kel)e] 715 b4, 20T9 2% 2 A4 ¢tg (p=1013 hPa)el A

Z2H5 ZF A A], 1.40 WA 1.609) B, 4B S0, 1.41 WA 1.599] He, E3] ulFAsiAE 1.42 UK
1.582] WeolA ZAHE (S ZErh. oo 3t AAF WEe, AF Wy AHAS FxIr, Fojo ZAE

(n)& 7 o2 3ole] 24dE (npol FHA oIt aole] 2dE (nh2 AW = OE 5 AU

MASAE, BE molo F4F ()& 2ok MEAAE, F stelEe] 7 mol:, 1.9 A 2.5 g/ar

&, dE B9, 2.0 WA 2.4 g/ew HY, 53] # 15tA1= 2.1 WA 2.3 g/are] WA Ex
g A=, I, Folo] T FFl VT ol 4, 100ppb W®F, & E°, 20ppb MR B
, B3] utAsiAl= 1ppb PIREY] JF FE S Z2Er. 3o HEE, 4 tE Foje kel 574 o]

ofe] WEr 2AY EE gE & dvh wEAeAE, RE Fod WEE 2.
%

)
N
o
—{o N

K
rl

S LS L
)
S
[
)
g‘l_’
I
S
0%
lo
R
2
i
kel
o
QL
Ir

o,

= el .
o Wtk BE m:ojt UG 54 2

, shuke] AZ (MDAl 9l AT, AR (MDD, s sHAle, =99
& s, aE A=, AF DS, o5 x¥, S, 309 A 9o AHolx
T 98%, Ex HoAx 99%, 53] #igAsiAlE 100% i3 ZolE EHY. TF,

oA wEAEE 1-5 em) AH (MDo o3 MAH o2 FeMdTt. o=, VAA &4

>

N
i)
o,

°0 2
=
[l
i
K
2
r\r
_&4
H

2
N

(o] Z29de we} Hojk shte] A (PRt 9 we 284858 2te, oits)
TAE X238k, 999 EHE 238 = glvh. v sAlE, Zojo @i (K)o Z2apdoA Hojx skt
S =, = b o], utgAs A=, FZolo] T ZaupoAe] A (P)2,
oA Hol Z2HE (npw)S ZE AFolth. vt AE, AZ MDD, Zoje dd (Q9 Z23deA
= she] AHeA ;o (no] FHEEHRT H% 0.0001 B W& FHE () 2t wEAsE
0.0001 W= 0.5 W9, «dF 5, 0.0002 W= 0.4 HE], 53] v sAIE= 0.0003 WA
0.3 W] gutgF =ol (no 2dERY ¢ @& FHE (ny)S zed.
AR (MDD, w8 AE, 0.9 WA 1.5999] HY, & 59, 1.30 WA 1.59¢9] HY, & 2] =
1.40 WA 1.579] ®SldA Z4E (ng)S Zedh. v siAE, A7 MWD, 943 245 y)S 2E &
7tol=e] gg FAet. AT FHEES 2E d9S, F2E0] 0.00018 2Hste] FHE (ny)9 HHo=

B dlolA gt doe ejua.

AxHon, # sfolur F7h ARS T & k. 5o wwAsAE, 2 A% F A s, v
A olE F ¥ b EE wFe 2ARE, 7 ;olel BAE (R BTk wEASIIE, ¥ elst

AZ (DS Beds 1 EE 2 EE 3 EE 4 EE 4 239 37 ARG 2t whsE, A2 WD

KR
el F7F AL, A (D] FAE (n) o 9 F2EES ket

Mg, B Alolmt, melE Bedm @ A7 Do Feddl, %, Zolek AR (M) Aleld] A5}
oS EE B EE 4 EE YRR Y 2o F7 AR 2eth Hgel, wdAslE, weis A%
) Aelel 918 F7F ARE, AR (D] 2AE ()t o e 2

k)
i
tlo
AL
rl

i)

5 g Ftolee] mowRE HolZ AZow Padeh, ol 9
at, wAdon EE d5Mom BT 5 vk, ABIA Pak,
kel i

=
L Aolw shitel AHdA BAHY 5 L A

=1 T =i
549 & Avh WAEL AY B OE 5ol & At gadt 2ARES 2b A4S Add] Frhat
d [e=] 3}
=

%
e AZle] b 245, dF 5o, A7 (M), F7F AR /e s10fe] =g os 4= ¢

=, Ax Fd Al AR F (M0)E oln 7Hd 4= k. Zojdl AR o] %
g AN Torm ATt AZ 5 M), AF (M) E gef ojEe] &
| o 7P K" AR T NS, BE G Ak e dApA
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AEE A% 98 4 wEnh 23, AR F A0S, WA AEHE A%, o] o] PAML F
AN B S ok ek, sl ARHE PAME, v, SR A% 3 (10)74A
AARAA WAk, sl AR F 0)AAY AAWES, mFAsAE, FARM WsE Sgo=
vk A% F 09 FAFS, MFASAE, ;ole] 2AE mond o Wk wrgsAE, A% 3 (o)
o, molsh ¥UT BAL EFHAW, B9 wi WA GRe] mojur e FAEL v

a) 10ppm W|WF, & o], Sppm VW, 53] wpebA kA= Ippm v]wHe] OH o

b) 60ppm W|FF, BFHASHAIE 40ppm W F, & Eo], 20ppm V¥ EE 2ppm V¥, 53] wigASHAlE 0.5ppm
ujgke] o & Fhek;

) 200ppb "%k, w}EASAIE 100ppb W¥F, ©lE E°f, 80ppb WINF, 53] vl E}A= 60ppb MIRke] AFw]iE
i
) 5x10"/ar W, dlZ So], 0.1x10° WA 3x10 Jer, 538 wFASAE 0.5x10° WA 2.0x10 /en
0DCs &%
e) lppm 7%k, & 5o, 0.5ppm VW, 53] wptz A= 0.1ppm VIWke] EFulE e S50 94 I
f) logyy (n(1250C)/dPas) = 11.4 WA log, (n(1250C)/dPas) = 12.9 ZL/EE logy (n(1300C)/dPas) =
11.1 WA logyy (n(1300C)/dPas) = 12.2 Z/E+E logpy (n(1350C)/dPas) = 10.5 WA logy, (n (1350
C)/dPas) = 11.5¢] Helell4] A% (p=1013 hPa):
g) 6m x7e] 7 uhEbvE;
h) A7 (M) OH 3 a)E 71%3ke], 10% o]8k, vtaAsAE 5% o]ake] OH 3] %F Hxp;
D AR (MDY da &= boll 71z, 10% ol38t, vt stAE 5% 18t A4 e iFE Axh
P AR (D] EFnE g o)l 71xsked, 10% ol3), v s A= 5% olste] dFuE e ¥FE AL
K) 110" viwre] 245 244
1) 1150 WA 1250C, E3] vt&A &A= 1180 WA 1220Ce oA el (transformation point) (Tg),
o714, ppb 2 ppm, AF (M) & Fol| zkzt 7 %3},

G AE, AR 1-10 viwte] FAE #A4S 2T ZAF FAES, AT -

I

zetol, AB, o Fol, AR (S Ex M Aol 4 ANAA FEE A
Btk Bigks S4S) A, 2ABES, A% VA 54 914 S4L.

v s A=, A (MDD, AR Do F Tl 71%3% zF 4-$-9l4, 1000ppb w R, o|E E9f, 500ppb U
ok, 53] ®lghE sl 100ppb ®IRES] dFuE vE FE59 g4 %S z2tevy. 5, a4, A

D€, Aol= lppbsl FrEs b G549 e Red. o FEHe, A% Hol, UEEF, JF,
2F, vk, 24, 2ERE, A=vkr, o, Zeud, ges, 3 2 agolt. o5e, o8 B, 4
42, o|@o®, Bt Ba} B ol Bt R d¥E EAT & Ak

AR DL, F7b FARS £FE 5 Ao wEsAE, A2, 500ppn VT, o Eof, 450ppn vIE, 5
o) hRAsbIE 0o WS Fh TARS Basha, 2 4904 pn, A7 (e F Bl FEa

-
Fed Fb TR, A8 B, @, 20E, BE P Qoth. olEe, WrE, oeom, mi
B4, ol mE BPE AR FAT + Atk FF, 2o AR 0D, A% Ippbe] F7b THRe
e 2ed,

arAatAlE, A2 DS, A2 MD F Tl 712 2 Ao, Sppm MWk, elE Eo1, 4ppm MW T
= 3ppm M|NF, 53 H} ZetA= 2ppm VW] ©AE ¥R FF, 2eu, AZ (MWD, Aol= Ippbe] ©
A Fe ztetth
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[0796]

[0797]
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[0802]

[0803]

[0804]
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[0806]
[0807]
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[0813]
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[0815]
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sAEAE, AR D, OF F%F, O 3% =& Al 9] 238 2xg et

G 7rel=o] ubghA g A ool A, AZ (MDD, AF (M) F Fole] F TF
80wt.%, oS 5, Ho= 8wt.% 53] vIHAsAE HAE 90wt . %2 FTHS Eia=3

72l (MD-2, AZ M) F FFol 7123 4 Aolx, Joj= 8wt.%, o8 E°f, Hoi% 85wt.
A A= Hol® 90wt %] FHORE vlodsta, o] 9 F7b AR AF (M) Fo] Afe
SHAE, AR (MDD, F 7tel=e F Fgol| 7|28 2 Ao, Ao 8owt.%, dlE E°1, 4
E3] ntgAsAE Aol 90wt %] FHOE 7|3t

E
S
>

RS AE, AR MDD, 2.1 WA 2.3 g/cr, B3] ulRASAE 2.18 WA 2.22 g/are] HY oA L= 7t
=r}.

A R v 0B Eehe B owne) Al Be] e A0 od 9 & e Aok st ATnE 2
FEA, EE

A2/ ¥ wve] A3 el WE MY KA, oA, ) NG feEAE 9 ABH0l, Holw shtel AT
% Shbel ATRE Ba s Et oee mo) Gl A9 felA W2 mqgsel, A7AE @

C/ A B/e] AFAE 7hstol dsto] sh = va=9] o] 3 A7 (MDS 2t F 7hol=s I, d
A

WA A/, B/ R O/, dhAalE, B ool A4 B el e S48 Sgow g
F belmi, ugAsE, B ouygel A4 gl Mol JlAE S48 Sgom d,

woame) e AL, o) wAS e wHAe AxE AF TR B Aol

(i-1) §7 v Egehs B 9gel AL Bl e 3ol o8 92 5 A Holw shtel NI 2

B EEA, EE

(i-2) ¥ 0ol A3 Wl he A9 fdA, o714, 471 49 felAs w4 sheEe], Holw shiel )
THE 2 FFAE Qom;

(i) 7] =FAE 712 FHs) 7
@A (1)
A (DA, FFAE A, g (D)olA Add F3AE, Hom e AT, 48 59, e

Mt Em we A Eas A AR B o] AR, 53] vk sl shubel Al B =] )
5 EFE
HlEt A, Holw sh}e] FTE 2 FEAE, WA iv.)E TIEE o wge] A1 @l e T
A 3 b

o elal AL 4 A= WA (DA AFRG (B4 (i-1). wRAAE, F3A
249 wetel A8 54 et

s
y
mE
ol
Lo
2
vy
1
s
2
w

>1

b A=, 9 (Dol Aled qe
A (i-2)). TsAE 271 98 & “e‘”égl A3 Bl wE 9 fFHAE 7}%‘6}7] AR B2 THeAel At
K

s s, B9 ATRE 2
4 5 sleh,

Mg e TEAE 271 9l

rir
ol
off
Y
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e
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Y
=
4
jato)
lo
0,
X
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e
P
>
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o
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[0823]

[0824]
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[0826]

[0827]
[0828]
[0829]

[0830]

[0831]

[0832]
[0833]
[0834]

[0835]

[0836]

[0837]
[0838]

[0839]

[0840]
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A 2R Qelel ol o8l £AE £ Ak oE B}, A, B2, FY
: of, &5 o8 ATRE A3l Eel A

8 WA 100wt.% W, & 501, 99.9 WA

FEAL AxAE BAE, AL, 7] 54 F A% sht, w@AsAs 2 AN, o8 B, §, =
A o=
T

P

HK1. B4 & Zo 7|x3to], 95 wt.% =3}, wEAs A= 97 wt.%
o] ojitslat A ek

HK2. 2.1 WA 2.3 g/an, 53] vpgA3tAE= 2.18 UA] 2.22 g/cnre] HAAANA U,

3, B8 wlHaAE 99 wt.% 23

HK3. Z3A U5l A Fo ol 71x38ke], 10 WA 100% ©$l, <& S, 30 WA 99.99% ®$l, 53] #f
FA5 A= 50 WA 99.9%2] WA, 350 WA 750mme] 7HAl WY el Hojm shuhe] el F YA
(light transmissibility);

HK4. 500ppm "%k, oS £, 400ppm V|, E3] w2 &A1= 300ppm 1|2 OH &HaF;

HK5. 60ppm W%t ®}eFASHA|= 40ppm 1R, oS 59, 20ppm |9k X 2ppm WRF Hi= 0.5ppm Mg, =3
vk &A= 0.5ppm MRS A FEE

HK6. 200ppb WWH, <& 5°f, 100ppb "Rk, 53] wpek2|skAl= 80ppb vIRte] EFvE T3

HK7. Sppm W%k, <5 =}, 4.5ppm VW, 53] vpeb st/ dppm vwke] T S

HKS. 510 /ex @%re] ODCs e

et
A

HK9. 1ppm ©®F, o= 5o}, 0.5ppm "%, £3] w4 sAs 0.1ppn "o d2u)jE3 gE& F£9
Shak
o O

HK10. logiy (n(1250°C) = 11.4 WA log (n(1250TC) = 12.4 /= logyp (n(1300C) = 11.1 WA logy
(n(1350C) = 11.7 H/EE logy,y (n(1350C) = 10.5 WA log, (n(1350C) = 11.19 LA H=
(p=1013 hPa);

HK11. 1150 Wi=] 1250°Ce] W91, 53] vpeAabAl= 1180 WA 1220C2] HelelA Weld (Tg):

714, ppm R ppb, FTEFAL] F Tl 247 7]z},

@A (i)

WS, WA (D9 FEAE, Ax2 A7) del, A%, wdAsls el AFow Auwd, v
KR

[ -
Aol gadol dddu. meEAsA=, A7 A58 B3A 27 (socket)oll AZE T,

2] H oole] FFE § al
o &4EE Yo FHeERY AdYE 4 Qu. AT B4, wEFsA=, F, EEd, T8, "y,
dv, 7 2 95 Ex o525 H AdYy Hoji E= o|Fojx FouRYH HdeEyi, Hxw, 2Hd EE
g0l vhEA stk
Al (i)

A Ci)ellA Algsa 2 A9 om g (ii)oA d=o] drld FeAs, 7ha2 SHdE.

Aol AAstn @ 7 ERoke] gl el Qoo FHow FaE & Ao weEsAE, 7

@
L Aolw shtel AlTRE Fal FEA U= FQH

=, Jlem 2497 el A ALHn, vASAE 2 wbar v dEo M A

hl T R il
o 7hsel & =glel o8, FEAlE vtaR SdEY. o5 WAE, ¥ BEew, 53 ALE A
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i

TE T LEow VtAE EATIE WA R MlEE S 2R H JtAE A= ¢
e "k dAE"S, @9 AR wETE FeEl LB RFH FaHE bk FyE on

—_

ol&He AL, 53], FY B IAF FE EE UVt 559 7t YAES ¥ A 39 5 9tk 9
5 B9, o]l&He, FY EH IF S A& I 4 Ut Y B IF FEES AAAA, o)&H
< faE g A, Tk giAEdA T, olE-AdA AR olojd 4 Q). thE k|, TAd Tha giF)
2, 37t ol&HE ES & U

A AE, 7t 589 sh2 iAEL, 200 WA 3000 L/h, €18 So], 200 WA 2000 L/h, E3] v}z s}
A= 200 W= 1000 L/h B¢ olt}.

59 B4 [ 2, 5 BHY F T 47 71x8k, ulEA s AE, 0.001 wt.% WA 5 wt.%, <&
0], 0.01 WA 1 wt.%, 53] vtgzsAl= 0.03 WA 0.5 wt.%e|th

vl e Als, o]&de wE 27l aQd s IS 5 grk. o]ldk 8l drE, eEBow HFUA 7}
22 559 o]&H, ¥ 2x % Ut TE Aot SEoE {UA st TEY ol&He TAh, ¥ 2
Lo A, EE LEY MEFAA T 3859 259 i, HETAA Tt 559 ol&HY AR o]
A duh. QB wiEFo M st 3EL L, ol&F ol &= 3, o|&H ] thE Jgko] i

53] atgA s, ol&de, 7l 389 Ut dAES WA A FAEY

st AE, A7 342, 37 B4 F Hojx s, olE B9, ok & e Hox A, 53] utE3
A Holx Y& E4oz 3

I} B9 4o & Feo] 71%3 ZF Z-olA, 0.001 WA 5 wt.%, oS 5], 0.01 WA 1 wt.%, E3] vtz
0 5

I} 200 WA 3000 L/h, ol E9], 200 WA 2000 L/h, 3] vlA&A= 200 WA 1000 L/h WY 7t~ &
59 7k giAE;

I} 1700 WA 2500C Y, 48 Eo], 1900 WA 2400C B, E3] vt A= 2100 WA 2300C =<

}
el RS

)

to

IV} -50C WA -100C H$, dE E9], -60C WA -100T, E3] vfgAs A= -70TC WA -100TC 2] HY oA
5 J

QB FYUA Tk BF o]&H;
Vi AF, 2 BE ol59 2F, uldAsAE 20:80 WA 95:59] H|&o] AF 2 FAE ¥IEE JtAa BE;
VI} 10 WA 60T, o Eol, 20 WX 50T, 53] whgHahAl= 20 Al 30T Wele] mETelA shae) e,

B A SRS e oldlahta B AT A9, o2 AT We oed 2 e A
% Z 2 =

A= =
8 mgAs gEgoR, Fe AR FES 2 olWBTA 3
=i 2~

m
ol
o
=
Ei

5 AstAE, 3 wt.% Wvke] AR FES e

E 7l 529 7k giAE&S, 200 WA 3000 L/he) HYd & Q).

0.1%9] FF 8-S 2t o] Aa FA T o] 30kg/hoE Qo] FIFHE A9, 2800 X 3000 1/h #Hle] 7t
2~ A&, He/H, = 50:509] 2o A&, 2700 WA 2900 1/h HYlA=, He/H, = 30:702]

Agol AdeEr, 9 90T 2Bz {9 Holl 7tx 359 o|&H2, Audt}. 0T vwke o]&HdL, o]

oaf, 7k wjE el dojxitt,

0.05%2] ZF FES z2te o|itabytA FHo] 30kg/he T

2 3E9 74 AES, He/H, = 50:509] g0l Avixa, 1800

Ago] AeEn @ -90Ce QB o7 {3l Ho 7tx ZEY o)L

o), 7k wjE el fdojritt,

0.03%9] #F 8-S 2= o)akslqta o] 30kg/ho2 Qo ZFHE AS, 1400 WX 1600 1/h ¥ 7}

2 559 7t A&, He/H, = 50:509] 9o AE¥ar, 1200 WA 1400 1/h HL o A=, He/H, = 30:70¢]

!
to
re
2

FEE A 1900 WA 2100 1/h HLe 7}
=] 1/h Hell A=, He/H, = 30:709]

0
e, AdegEd. 0T vwke] o] &4, ol
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Aol AEEm, @ 00T oBow 49 do| x BB o]2PE, Ad

ola), 7l wjE ol Qol ATt

)

. 0T mnke] o]&A 2, ol

T 18, B outgo] wpE Mo A9 AxE Y3 34 (100)9] @A (101 WA 10H)E gF3les 35855 Y
BT AL (10DeIA, olAbshita shge AT A2EA (02)904, §2 §§8 olishits 3y
o wREH AxHT

g

, 78 EF (cast item)o] &3 (negative form)S &3k},
, =5 U2 SHET L g (103) 44 %‘:Oﬂ/ﬂ HA %% olojAl, Ao FEl A=,
3 GA (104) 04, 5=

A, BEE, QPR w9E F AAY EE QEAA AAL & e &8 dis AMgE. oy
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2
0
=
2
-
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o
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B
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-z
An)

= 2%, olAtgtA FHY 19 ARE Y3k FA (20009 dAE (201, 202 2 203)2 5= BE

o A1eAl (210)0 A, okt BEe AFHCE. olitsatA EH, nuEAEAE, A I A,
S0, AEA, AYE dFAtols e AEE Rzl wdA FHAA olitst AR Zdﬁ&ilc, dd F
ZRYE Ao, A2dA (202)A4, olitsata BE, gz ﬂy a]_a‘rﬂg].ﬂ]: n;gr iﬂﬂ‘ﬂ 23
etk AEA (203)elA4, &l FFE olAkEatA
Hsloll & et o]F 8, e, EirHeE
A71A, =537 &8 Alolol HEF BWe, & =1
= 32, o itslata Y 19 AXRE A 34 (30002 @AE (301, 302, 303 2 304)S S EEREES
epdch, ©AIE (301, 302 2 303)2, &= 20 mE WAE (201, 202 2 203)°] F&3sHAl FFgh. ©HA
(304, @A (303)oll A DA o]Atdlth Y [L, 7FFE] o|xt3qtAs I IE . ozle

A A=, B2 g E7IA olatsgta By 18 7hste] FaHr),

7hol=9o]l A%E 9% FAY WAE (401, 403 Z 404)¥uk olyz} AelAel &7 (402)E 3t
Epdth. A1GA (4oD)ellA, Ad FeElAs, vhgAEAE, 34 (10000 wet Alzd A fE
fi FEl AL 4 Ak AldAl (402)e4, @Al (10
FEAE, @A (oDl AgE A A FHYARNEH FAPEr. A3
(403)ll A, 3sht = SgETh. A4GA (404)NA, st EE s 239
o] w7k duje A9 fEAle, 7hEEel F vtel=g At olF dsEl, sy e sy 3ol mo] wt
gi7E Adule A9 e A, witAeAlE, 7Rzl oE dAEa F deke FAY F Thol=rt =dd
W 7bA], Al

B2 e b
L
2
ol HI
nald
o,
v
%
£
o2
El
i)
N
i
=
__>|‘_',‘
}_ﬂ
ls
ofy
ol
J)..
o_&

A Agse zE A

T 5E, Ao QxS 93 A GAE (501, 503, = 504)Hutk olyg; Aeimgel @A (502)F ke
SEEE vEpdg. A1dA (s0DelA, A9 FEAe, vrEsAE, 34 (10000 wEk AzE A fA
7F Ak, oy Ad frEAe, 1A e T A9 FEAY & Aok @A (50Dl AlTE A9 A
7F A Ag-, o] AL, A2gAl (502)014 AElHom FAE, WA (104)011 Aeste T MY FEAE
de AgAel AsgAANA, FF AY fFElAlE, Aol AnjEu. A4GA (50d)elA, FF AY
e AE, 7k, vEgFsAE olER, AYE, A= T olo] o w ZAHHAY. wgdHeAE, 1A A9
A, WA A (501), T3AE 7] A8 FAEH (502), A= (503)0] Aulwa B 7kag
t} (504)

T 6olA, Y Z=/UE zh= o E (800)9] vl g A diE, JERAY. =7 (80D E &8 (800) A
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dow Hﬁoéﬂ‘jr =7H (801D, ole] A goel WA o= (802), Hub ok anA]l F9dT- (803)
HET2A =F (804)& ztev. =7k (801)=, oldtshata e (805) o= Al 9l (803)E &8
Ht. 3}5011/‘1 o3k shf 2 JJra (805)=, =7kd (8019 A el EAlstar, whde] Fe

(806), =7kl st dHol EAFY. =7kY (80D)+=, =7FA ¥ (810)9] 9% =1 Aol wjdd

do o

&t
e U S D o > =)

ZF (807)° o8] 719" 4l oES wE 71 Ak (807)9F LB o (808) Atold ©EE (809)%
o 9ES (809)F =7k ¥ (810) Alelell F7ke, vhaE QYA da, 9 o] HHE 93 st T
(811) @ 7}~ wiE&T (812)E zt=th. Ald S84 B13)E, =2 (804)< &3] o 2ozrny AAZE F o},

704, 2~ =7 E Zhe QF (900)9] miEA g A o= JERdTh =7k (901, SE (900)°l
o2 wgH. =Y (90D, =¥ 9 (902), A FYF (903) 2 HIETFEA =F (904)S 2t

TR (90D =, FYT (903)E F3l oldbshta B (905) o= ALKk, ZEolA], olibshta #H
(905)2, =7k e] 5 Foof EAlstar, RidHo] f8 &§E (906)2 T7ie 3H5 J Ao EAgt. =7y
, Z7F H (910)9] 9% S A HHO&%, 7}?3 24 (907)el 93] 7tE" & Y. eEe, Ed UtE &
ZF(907) <k €18 (908) Ale]el o ©ES (9097 =7k 9 (910) Abolo F7he JpaE
A 4 da, H o] BAE 911) % 7k MlET (912)5 zZtevh. A9 fEA (913)&,
== (904)F F3 E7HY (901) 2 H-E A7

8ol A, =7k (1000)°] wigrAl gk +4 o& etttk =7k (1000)=, A F4 (1001) 3 w724
E Q002E 2L S (000%, 2 FUF Q0DE $a) st 9 (100302 ARG, 2
oA, o]atsbtA J,}a (1003)&, =7l (1000)9] AF oA o2l & (reposing cone: 1004) 0.2 EA
i, Wl fE &§E (1005), Z=7HHe] sk goel EA|gH. C7}‘4 (1000)=, 7F==2 AHPA <+
o ol AL, Zhs YT (1006) B 7kA wiES (1005 Zed. 7hs ZO‘%LL olbshita i ol =
Y 428 224 ¥ (flushing ring)olth. Z7k4 <] lﬁfoﬂ’ﬂ 7k FE R/EE Y 8 2
Ao Qb2 Z el 237l (714 EAFA &2 TtE IEE 2

0)¢ 574 (1008)e Ho=m wdd, 7k wiE- (1007)] HOH%
(1010)2, T=7b4 Ho we} o]Fstal, H ol& 7AWgtt. A4

5

=
Bk
o}

2

©° rlr

Gy B
sk o WAdA 349 7t sE

=
=
gA (1009)=, == (1002)S =& =714

=)
o
o
-

T 9o A, olatshgtAe BEE IS 943 BYE (110009 ulEA e 1A oS ek, BERE (1100)2,
| A& = g7t #rHoE FYHE J= (110D)s E§gt). gfo]zat
&e El% A AR BEX2A EFEoR EqHr). ulEAsiAle

wZ WA mA HomA FREHOR FRHI, 9 1 vg TE 9
o SRR AR ddele, Zha F9iF (1103)7F ATk ke FT
< 53 7}*4 E‘Qoﬂ AoH 7he BES, =E (1102)0A4 &eleld] wiET- ko] vio) wako s A4

TR (1100)2 w238 A (1104) R AZFE A (11055 X2, Adojd A A7]H

Ax=, 238 AA (1104)] 98] &5, 2D 9E (1106)S =8 AARY. 2389 & (1104)

= Are, FEE 4R 4A Al AdgstEs dE 5 vk AoE 9x A7) o) dAk=, Al

A (1105)°] 98 ANEHL 2D FE (1107)S T3 AADAG. A7FE A (11059 A7HE F3H4

(sieve permeability)<, A7Fg4d YA} =271 F&3tA A8d 4 dok. o Y21, d3h= JA 2718 2

= olitsata Ty, wET (1108)S Z3l AlA

L 1004, so] (1201) B A7) ae] (12005 e A2 (MD) (1202) 5 zi= B 29l wg 3 7hel=
(1200)5 #&st= HHFHQ] dds Heriy,

T 11L&, AolE FxE ZE Jlol= (1300)% HHES Jgdoz Yepi. 3o (1301) 2 7] =2
(1301) F=¢1ell AZ (M) (1302)9] wiES YeRUZ] 8, =] (1301)¢ dF= AR (ML) (1302) gle] ek
do, Bdoe=z gy, Fo (1301); AZL (ML) (1302)f] <]l o] A Aojol] Ax 3] HHr].

% 12, wrR (1400)¢) vhEAE A A% dehdeh, =rhE, A F97 (1401 2 ET (1402)F 2t
trh AgelA, olataa B (1403)€, A (140009 Y efelA k4 & (Lowe] EASL, g
o, #E B (1405, wrhel s GelA EART. mr (400, 7h= FYT (1406) B 7ks
WEF (WO 2T 7hx FU7 (406) 2 7ba EF (40D, olashits e (409l 4 =
(1400) 9190 ALAT. b WET (MODE, 742 A= (UE A ol bl 0 wET shasl o] 24
Z4et7] A% A (4000F ek AR (14000, o1& ¥ FEA (1714 EAEA 25)E T
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71 3k kg el A (1409) Atolo] bz weh 4= vk, Ao F¥A (1410)=, =7}
(1402) 5 F3] AAE 4 At}
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B (1500)9] mhghA gk -4 o
Zh=t}, ol 9& A9,
= T vls EFER E249 5 9. gLo], 9
7V vjlE T (1505)E zZke=t). 712 9= (15 04)9]_ Jh WlET (1505) 00 A
ol whebr, et M Ee E=J 7kA S5, F (1500)4 oA A
1506)%, ©B i (1500)0] ZAI3T. o]5e, wd= (1502) Ao =2 %
S oo aRE WFEY] Y, 71D A3 (1506)§TE1 on @
'gkoly (liner)" (1507)7F v}, £82 27 (1509)L zt= Zo
ATk, BE (1508)%, S ol /AAtE & dAU (94714 =A18)
ATt (A=A ‘8%:3
601 2 1602)& FHfehs SHEES vpebdth. AldA (1601)
4 (100)] wa Azd A9 Fal Azt Agdo. ol# sk A
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L 1bav, ®Hadl T ARA MY f TR dHs F3
(upper line)&, 50mm WA 250mm (L& Z74: 200mm) WHE 9 A9 F2 Fr ] m= all
strength)®] Z23dS YeRdATH. A2 9% 212, 50mme] #12 €3 (broadening) $-o ¥ FEE e
A7 2 thg 300mmelth. A3 2Hele, 50me] A3 &F Fo] W FwE e, 44 1 o

A4 21 50mme] A4 g Fo] ¥ AEE vEpdth. A% Tt 400mme|th. A1 #le] A
& (spatial variation)2, ©HEF 0.1mmo]az, A2 219l A9, °F 0.2mme]™, A3 ZFele] A, <F 0.35mmo] 1L
2 A4 glel A5, ¢F 0.5mme]t}.
= 15bE, A e "gaEs 7%% A 8] FEY 9Hs T8 9 A
S 50mm WA 250mm (KL A

ok, A2 1% gkl 50mm-4
50mme] A3 &7 o # 7&5%
FEE Uehith. A e gars Zhe Ay

AetA o=

9 9 JE 249 A4S b, gw el
=2
-

T

A
¥ Fusl A4,

A& HW
a. 7 &% (Fictive temperature)

o N
74 22, 9ok 606em oA 2t AFgF 7= (Raman scattering intensity)E ARRSlE ERF E3Ao] o =
AT, dx @ BAL Pfleiderer 59 7]a1%2l; "The UV-induced 210nm absorption band in fused Silica

with different thermal history and stoichiometry"; Journal of Non-Crystalline Solids, volume 159
(1993), pages 145-153¢) 7] A% t}.

b. OH &

219 OH shFe, Heo)Ad B34 o8] 4=, D. M. Dodd & D. M. Fraser "Optical Determinations of

OH in Fused Silica" (J.A.P. 37, 3991 (1966))°] ®H2, ARG¥ITh. 1 Qtoll A A dfalell, FTIR-&3
A (Fourier transform infrared spectrometer, current System 2000 of Perkin Elmer)+: AM&-¥IUF. AFE

of BAe Ao oF 3670cm A T4 W i ok 7200em ol T4 wso] dal £9" 5 k. W
zol AEe O &4 53 F3 £ (transmission loss)o] 10 WA] 90%¢1 Aol 7] Z3}e] wHEo{ X},

AFA A& 98, 0DC(I) ZF+, McPherson, Inc. (USA)S] ¥ UV #37], =d VIVAS 2000& AlM-g&slod
1-2mm 7712l 28 (probe)ol A T3 Aol o] 165molA S E ).
=
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N = 2% &% (defect concentration) [1/cm]

ODC(I) WMx=e] Fskd 54 [1/cm, base el

o
1

o7, ' 9Hye, 0=7.5" 10 o= A=} (L. Skuja, "Color Centers and their Transformations in

Glassy SiO.", Lectures of the summer school "Photosensitivity in optical Waveguides and glasses", July

13-18 1998, Vitznau, Switzerland).

[aN
0,
>.
e
>

i—l—«

d-1) A AZL E44¢ 1 oke, 9F 20g9] MES, W-HF £€7] (HF-resistant vessel) W& o]& &3]
LEYA71aL, ol HF=Z J]%/\W]Uﬂ, 2 100CAA 1AZE B EAste] AdEY. W2 5, b HEga 4
AMEL A7 22 o8 H AAEY. I o5, 871 2 AEL, 1A% MR (drying cabinet)ol A AxH
=

o2, oF 2g9 1A AE (ded vk Zo] AldE 22 245 A-AHE gle d2E 5)&, U-F & 8719
A A, 2 156m HF (50 wt. %)l &3lE. 5 &7 dus, 9 AZo] 433 &2 u71x 100T
oAlA EAglEY. 1 te, F& &7 MYy, € & < =

c
o, 5 87], 169 AEE BE 3k xHC’JXE} It INOzi=, F24d =w=s S3A7]7] A8, =
& ©

A, 9 aeE 22 15m7HA AYFT. AE £ I uS SHEY.

b

d-2) ICP-MS/ICP-OES =4

OES Hi= MSe) o3 o8 92 sko oEse] Abgdnh. B4Ho2, MSe) £4& Ippbolml, ¥ 0ESS] 7
= (FEE AZel 71xd 4 F5olA) 10ppbeltt. SA FAR da R SAZ, A AxzgA (ICP-
MS: Agilent 7500ce; ICP-OES: Perkin Elmer 7300 DV)<] ﬁ-ﬂgd] wg 2 BRAL g =g 7|FE oA
(reference liquids)E AF&3le] $a"ch. Ao 23] AT €N (15m)9 94 =, 1 g TaH9)
Hx T (2g)°] 71xste] ded.
Fol: Ak &7, B 9 AAI}F =97} Hau
slof gtk oA, A9 #2 gl ¥ A1E (blank sample)& FF3dto] HAHT.

the dat, ol#d WAoR F39nh: Li, Na, Mg, K, Ca, Fe, Ni, Cr, Hf, Zr, Ti, (Ta), V, Nb, W, Mo,
Al.

d—3) °“Xﬂi/‘1 *XHo}i %ﬂ gL, Aedovpep o] FHY, oA, @A d-Dell mE A Rl A

AA e WS S48 98, A FAsA B e, AA L o]o] TR s BIH 4 7
A gz AHa, 714, 8710 W 2% 9 33 Fee SAEt. Une, =qd oAl ¥uE U ¥
% ZHE Aol Aolz ATHL,

15g9] A9 el MES, A=, B 70TAA ditos st Addn. AES, 1 tE IsE 52 o
2] W AAHE B oo Ao 2g9] AES, YA =rhY U2 AZgE i 2 10g Na,0; 2 0.5g Zn0= A
HeEAg, =7l E, Ni-FZ4 o2 Adgu 2 143F 59 1000CAA AA 71ddg. YA =7ideE, o g &
2 AYAaL, 2 &= Aol (melt cake)7} $H3] &ald wi7hA] Folzlok., &He, 200m 54 Eep=a=
oleda B uFEE EZ 200m7HA] AHT. faE A 22 AR A Fof, 3omE FHsAZ L 100me
=4 Zg23=2 olxydH, 0.75me WERA D 6ome TISABE H7tHa 2 uex B2 AYXc. 42 &9
<, 150me frE] H]o]AR o]},
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[0965]
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dApell oa] oz 2+E yadelo] ZAAol o8 FqHIL, 7|, =3kE ol W A= = R503/DE

00%, Wissenschaftlich-Technische Werkst8 tten GmbHAFS] pMX 3000/pH/IONel] A},

-5
b w5, 34 A 2 AE TS ol8ste], 49 #d Wl E3tw sE= At

E
27 (=50ppm)

op
&
=
o

g. 949
15¢9] Al fre] AZe B, 70CAA Aoz A 6}04 AT, ololAd, AE2 AR BR o ¥
AR, @ 7 g AxECh. 2g9 MELS, 1t oE §7]8 PIFE-QINE (PTFE—mse ) W= Ao

15m¢ NaOHZ a5 ™ (c=10mol/ ¢ ), PTFE 74 o= W3 E] , 2t g7)d] EojXt}, o]Ae, WHF I, 24
AlZE Bt 155TCoA & AHEo, ¥z &, PIFE AMEE ME@ 2 ogal 100m 54 ZetxIe] AAF
o2 olEFETl. Av]el, 10m¢ HNO; (65 wt.%) 2 15me OMIEﬂ OlE WHE HUiH 3, WadEY 2 14&8n E2

100m = ARG, AE Sd2 150m¢ 8] vlo]AR olFzdct. AE &2 5 WA 79 WA pl @S %

=t}.

AL g Qe e 4L, dAEHe TR WYl HHEd o WIHg (d4) A=, E AxGA el 9
3 xHoZ a9 taFdo] FAd odl =L, o714, RSl C1-5009] ©= 2 EFY R-503/De] 71 A
=& Wissenschaftlich-Technische Werkstdtten G GmbHE] pMX 3000/pH/IONe] H-=rz ).

h. 9924 3F=F (< 50ppm)

Aed el A 0. 1ppm7hA1 9] G4 5 < 50ppme, TR &3} B4 (NAM) Ol 93l ST olE H&l, 7
Z+o] 3mm F7Z E lem ZAolel, 3709 =" o] (K] (bores))s, A9 FHAREEH AxdHAY. AV =E =
o]/Holx= 1 s, BXS 98] AF4, o] A%, Johannes-Gutenberg University in Mainz, Germanye] 3 3}
3t Agad AFHEHTE. AAR AMEY] 098 A e, S A @A HF SxolA AEe] A
AARLE A HET. ZF o= og W S49n. 23 4 Hojs, 1 g AFAERRYH o] Ede.

i, g8 EX

Ao fg MZo B3 (transmission)E, Perkin Elmer25F-E]e] A& ZAx}- T FTIR-2%74 (Lambda 900
[190-3000nm] FE+ System 2000 [1000-5000mm]) & SAECt. A&e g7%H =3 W os) AAHT.

Aol B3 A e, AE SAe, H3 g s dAvkEa (W AZ7] RMS <0.5m), ® EWHE,
2531 Agd 98 RE ZAFEo] AAHL. AZE FAE Imolvtt. EEE, HE Lo® <l dad g
T &4 A, o FAAY EE 2 AZEE dYso], Ao FA W JdA X2 5 du. AE T
7A (54 do)e, AES &3 Ak B2 gt 92 An| e 7PAA (slight artefacts)7F A S A A
gxyn 9 FAY FEsHA HE vhest Ade Sgdr
EFHEY FA4oA, MEL2 AT (integrating sphere)o] HWo] FAth. BEFHEEE, 2 = 1/T = 1y/1
of ute} 4" T 7k TE AEste] A"
. BE EE ue] Z4E 4 ZdE ByY
En/utjo] FAHEF EIEE, York Technology Ltd. Preform Profiler P102 ¥ Pl04o] o3 EAzIE <
ATk, ol& #3El, Y= A AW 58] Folx, E A= 7|UsHA e EY. 4 AW E I v, 633m
oAl A HZt 8 o A wl§ FAFE, 633me] AlY A ZHES Z2EE AF (immersion oil)E A4
Ak, oA W, I tg 4 AAE St (GAY Wk A) A AW FHddE, (54 AHE whA
e s AT vlud SA AHE AYshs WAL HA A4S A4k AE7I7F AEEd. duie 24
59 Bxo] WAL tiH el 71ASe, 28 EL] A BExXE=, o of¥l W3t (inverse Abel transformation)oll
o) AR F Ak, olE AL, FX AFZYA Yorkd AT Eojd o) L),

THAA AE

MZol FHEL, Aed AF} §A}8 York Technology Ltd. Preform Profiler P104E2 A ¥ t},
(isotropic samples)?] ZA%-olA, =452 B¥X AL, 24 39 e, =dES ATy,

k. Ba &EF

=

olitsat A e 9 olibsitA el ¥W w4 shEke] AR AL, ojilsigtAE dY] fd AtAR BE
a9 (SiCx Aol d Aksto] <9sf, w=¢ Leco Corporation®] ®tA FA17] RC612E
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[0969]

[0970]
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[0972]

[0973]

[0974]

[0975]

[0976]

[0977]

[0978]

[0979]

[0980]

[0981]

[0982]
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e 2 BHE (boat)olA A 47 Y= =4, AZ
Toll 180% &<t 7FE¥th. FAE 0=, ©4 #4719 494 7
oA, & A (detection limit)=, < Ippm (T -ppm) Taol F<Ivt.
A7l AHE B BAVE ARRSE o] B4 HHEd AlY fE BREE, B ALA], Deslis

Laborhandel, FlurstraBe 21, D-40235 Dusseldorf (Germany), Deslis-No. LQ-130XLZH-E], A3 &% n}zld
41 LECO number 781-335% LECO #417]8& AREFOE d& & uvt. olfd HEE, X/Hol/Fol9 A7}

25m/60m/15mE ZETh. M) frel HEE, AF BAR o)9] Folo) Wk ANAT. okt #uel 4
$,1.0 g A% BAe) 4F F%L w99 5 Avh ¥ 2 4F AE, 1 0E <1 FF pn Baold. ¥
A WENA, dgol olWETA HHS AE FFE, BUAF 4 Folol =L (100 WA 500me] Aol
A BE AR 2D, 8 R AE WA, °F 0.1 FF ppn BholT. © @ PE WAL, BEY 54 54

£ 54 g9 4R ANE Zasd 22 49 =wEd ()

AE (measurement surface integral)e] Hl AZ9]
A
=

WE = g7) THIA W MY ol WER 3

=}

o2
~—

1. Z getvlE (curl parameter)

2 stele (2, M 2
B wet H4En.
el e} o) ol

m. 74

'2 &)=, DIN EN 60793-1-34:2007-01 (3= IEC 60793-1-34:20069] =
;o REx Ae] A A2.1, A3.2 2 A4.1 ("extrema technique")dl Z1AE W

7+4]+=, DIN EN 60793-1-40:2001 (3= IEC 60793-1-40:2001¢] &Y ¥ A
& = 1550mmoll A H-44 ("cut-back method")ell 714w WeHol] wlz} o] Foj X},

glE, €94 (Direct-Q 3UV, Millipore, 2: 18.2 MQcm)E ©o]83F 30 wt.% A Fo] vx=2 AA
—'C—, 71 TS Anton-Paar?] MCR102E =HFTh. o2 93], A-+=
1013hPa2] F7]gtell A o] Fojxit},

o. £¥A (Thixotropy)

o] F=E, 995 (Direct-Q 30V, Millipore, &: 18.2 MQem)E ©]&3to] 30 wt.%e] A9 &=
o}, eWAde e 2 9 ZHolE ujdS 7FA Anton-Paar9 MCR102%2 A FEvt. A%=+=, 5 rpm %
AA A, AL B A2 gl & (quotient)>, WA AFE At AL, 23T koA o
o}

p. =#ele] AE} M4 (zeta potential)

A ek 2414 =45 9, Aet A9 A (Flow Cell, Beckman Coulter)& AbgHTl. AZLe 1g/L F%29 20md
L5 ] 8 €94 (Direct-Q 3UV, Millipore, F2: 18.2 MQcm)olA] &3fFct. pHE, 0.1lmol/L ¥
Imol/Le] FEE 2= INO; €9 2 0.1mol/L9 §XZ 2z NaOl €99 H7lE T8 72 AAdy. 3L,

23TCo] XA o] Fojxint.

q. £912819] 54% (Isoelectric point)

=44, At 49 =4 A (Flow Cell, Beckman Coulter) @ A= A7] (DelsaNano AT, Beckman Coulter):,
D AES, g/l FEE ZE 20m &9 97 98] €94 (Direct-Q 3UV, Millipore, 4=&: 18.2 M
Qcem)ol A &3]Ett. pHE, 0.1mol/L 2 1lmol/Le %S zH= HNO; €4 2 0.1lmol/L %S 2ZF&= NaOH &S

A7 A sk, S-S, Ae A7 091 pl gholth. S, 23T 9] 250l o] FoiXitt.

<289 pH 2, Wissenschaftlich-Technische- “Werkstd tten GmbHE] WIW 3210& Al&3Fe] =AFch. WIWY
pH 3210 Set 3%, AFo= AMSHT. FH4L&, 23T &2Eo|A o]Fojzit},

s. aLA ghEF
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[0984]

[0985]

[0986]
[0987]
[0988]

[0989]

[0990]

[0991]

[0992]

[0993]

[0994]

[0995]

[0996]

[0997]
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AMIZol Ay BB (n)e 500CA 4A17F ot AdEa, ¥zt & A"Yg (my)Poh. 11 g (w)e

H3 5 Powtec?] SMG 6972 33 DIN ISO 697:1984-010 wie} A=), W3 A (o|Atslf4 B =
t B8, FoA A e

=

N,
e
H
o

=]

xo] 54

o
L

v. 718 A7]

e A7) B¥EE, (480 nN/me] T FE 2 140 o HEZo=) DIN 661339 wel 4wk, 3.7mE U
e 71F A71e] SAHS ¢80, Porotec?] Pascal 4002 AFE¥E T 3.7mm WAl 100me] 715 A7 FAHE 9
8, Porotec®] Pascal 1402 AHSHTH A&, 54 A o9 Aol HEdo. ol s, v FU
(hydraulic press)< AF&%t} (Specac Ltd.9 Order-Nr. 15011, River House, 97 Cray Avenue, Orpington,
Kent BR5 4HE, U.K.). 250mge] Z B2, Specac Ltd. 9 13mm Wy A7FE zt= A8 tho] Y2 Ay
2 fxaEgolol nieh, 1t2 2dHET. o] 292 5% o fXH, ¥ Fosttd, ARAEG. AE A
Y Itk WA, B AES, e 7] A2 AESlelA 4x3F Sk 105+2C R AxHrt.

AMES, 0.001g9] A= el 109] F3H%=A (penetrometer) W= AZFEI, 9 FH9 953 QLS Al
a7 e, olAL, AFRE 2® B3] (stem volume), &, FIH=AZ ALY 98 % Zﬂ"qoi AHg-¥ Hg -
vo] HAEZF F Hg F9]9] 20% WA 40%2] Mol d== AeAc), ?ﬁ TAE, 2 vE 50 Hge 3]
g AgEm, 2 o] oA 5% Fek IR Frt. vk IEE: F 71 9, F 7)1F 2U4 (9%
g Vg og MRS, Bt 7% v, 2Y 7)1F ¥4 (modal pore radius) (ZFF wiHEHA wAstE 7])E ub
), WA n.2 718 W4 (m)E, %Xé Ao mEEg ol o AR AFTH).

Azt A& A7), FAF Ax &An (SEM) 29 Zeiss Ultra 555 AFE3le] ST, AEL, B4 & dg
g A7) &, ©@A4 (Direct-Q 3UV, Millipore, F2: 18.2 MQcm)ollA] FEtdr}t, Jede (&3 =7

X
Y

B (UW 2070, Bandelin electronic, 70 W, 20kHz)® 1& T<¢F Hgda, 2 71 g EAi W= (carbon

adhesive pad)el #-&=t},

x. ferdolA Hyt 1A 7]

detdol| A Ht Yt Z7]=, dolA HIE WHS AMEsheE, AREAR iAol wel, Malvern Instruments
Ltd., UK2HE o]& 7}53h, Mastersizer 20005 AR&3le] SHETH W&, 1g/LY 55 Z+ 20m 59
S A7) 93, 295 (Direct-Q 3UV, Millipore, 2: 18.2 MQcm)olA] dEHTt, Fgde 187 Tt

u 28 (UW 2070, Bandelin electronic, 70 W, 20 kHz)& &€ t}.

I

el
=

r
A

y. AL dA A7) @ 510 77]

aAe A= 77 B AAY A=, AHER wjrLol wel, Retsch Technology GmbH, DeutschlandZ%-E o] &
7}s3t, Camsizer XTE AFg3ste] SA4HET, 2ZEQoj=, AEo| thall Dy, Dy 2 Dy #he AlF3Het.

z. BET &4

v FH Aol SAE Yaf, DIN IS0 9277:20100] w2 A=A A% (static volumetric) BET H , A&
BET =4S 93, SMART ®¥ ("Sorption Method with Adaptive dosing Rate")ol whz} XL%&”, "NOVA 3000"
L+ "Quadrasorb" (QuantachromeZYF-E o]& 7l&sd)2, AMEHET. "A7|E B4, -5 ¥4 (t-plot
process) (p/p0 = 0.1-0.3)& AF&35l] 351 E F7]F B2, MBET 34 (p/p0 = 0.0-0.3)& AF&35}¢]
T, 71F 5224, QuantachromeZFE] o] 7h53d, EF &FUuh SARM-13 H SARM-214%= ARE-#t.
= Aol TR F (tare weight) (A 2 7Ax)L AZdEr, =4 Ao gL, T A= 22 9 g
2] 2ol (filler rod)7F 7bedk wHF &4 A4S ASEF B o8& = ¢l T3 (dead space)o] HARE A

& geke] elde gkl 10-20m'/gell
baking positions)ol LA % a1

r EE
rlo

¢

AO-u
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[1004]

[1005]
[1006]
[1007]
[1008]

[1009]

[1010]
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ZIHS3d 10-2018-0095622

2 <200 mbarZ FF AZHAG.
o] AeEl= 1A7 Tt 200ToNA

value)). 53t T, 1 v A= <% (net weight) = $°] A go2iE Azdn. &
A odE, 1 ous 54 A U2 =95a, o= BET 54 A9 54 AAd thA] A", 549 A& A
of, & AERE 9 AE FFS, AZEOR gHEHT. SAS AlFEn. dA 7k (N2 4.0)9] 23} 9
(saturation pressure)> SAEACT. 4 AL # g 7t

=
Aok, o] &8 ¢ gle Fe, AF JMAE AFRS) SAHET. 54 42, oA 1T A"
T 59 54 AHez v
/g2 AlFHET},

za. elAY A=

219 AxE, DIN IS0 7884-4:1998-02 E=o| W} Windows 10914 AZLGAe] AZE o] WinTA (3 ¥A
9.0)5 Z:& TA Instruments®] EFSY 4019 W H3 HAEAE AMEste] SAHEY. AAAE Atolol] AA ZHe,
45mm© AxZY dHg 2 AE s, Ho] dudd (HEe AF E g

o 2 mﬁ
M
i)
ro
ol
~
@
o
=y
>
d
iy
2
2o
N>
N
N
By
o
2
o

2t = = Rias]
2> AAY A7) = 9 & RA = 0.15mE Ztedh. AE e US9 AFE Z2=v: do] = 50mm, & = Smm &
Fo] = 3mm (£A: BT A CAS Zol, Ho], &, Fol). Al /o] A&, SAHEN B H2 At A
Z enE WMEZ gwd i & @ AW (thermocouple) & AMgSte] SR HET. the-o el AMRH
o 7t &5 = 25Ke 4] Hul 1500C7HA, 2Y F% = 100g, Ho #3 = 3000um (3 LA ZEE Hap)

AEct. ol&A v FEAY A AL, 2B Jha wiETEREH 100eme] Aol widH. o]
=1 A AL Zh= S A, T-92 2 52 (Swagelok PFA, 217 @ 6mm)S E8 QB9 7tx wiE&+
o 7}~ A% (gas communication) . & AAHCE, A A Ao e 10+£2 mharoltl. A S E3 7t~
9 1-2 % #H/E (standard litre/min)olth. 4 A&, 25T &%, 30%2 4dl F=,
1013hPa®] H+r ¢S Zh= Aol U,

ze. ZF FE (5 3

oA S A Hyel MZ o AF FRo =AHL ettler Toledo9] Moisture Analyzer HX204E A}g&-3lo] 3=
o A7 AAE SHEN Y85 AEse] ZEt. IX204E, 7S AaARA g2 Fle] Azt
Z LEE 220To|t. AZY &9 S 10g10%0th. "FE" A WHE AdEng, Axs =% W)l
mg/140s oJst2 =Ed uj7}x] FTHY AEe HFT FTH Alold FolE:, AME9

FaET. F SRS, 27
5

oAbt A e AH ¢ =A&, DIN EN IS0 787-2:1995 (2h, 105T)ol upg} =3y},

B2 5] A delA e dalEnh, B aw 2 A ddl ols) AFE A et

ASHS 37 (W R (atonising)dte] FHH A 2B, M 55 37 B)% F2o EFBS A3
AA BHE SoR gEa] wRt. tgol, d9e B ks 58 (0L, =98, % 34 £F
e 34 JfaR U At Y4B, B4 Rt ¥4 sevigs, ¥ 1 A¥Hn, 2 1
stz A7 AEe] Age, F 20 ATHG. B A ool g PA HolHE Al-x® ek
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[1015]

[1016]
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¥ 1
AA 9 Al-1 A2-1 A2-2
o2z A4
el OMCTS* OMCTS* OMCTS*
v & ke/h (kmol/h) 10 (0.0337) 10 (0.0337) 10 (0.0337)
3719 F= = (A) Nm'/h 14 10 12
4 barQ 1.2 1.2 1.2
HY J&=
A FE 37 (B) Nm'/h 69 65 68
0y~ Vol.% 32 30 32
x 0 9E &5 Nm'/h 25.3 21.6 24.3
kmol/h 1.130 0.964 1.083
T Y £ Nm'/h 27 27 12
kmol/h 1.205 1.205 0.536
g4 g3tEe J= - -
=3 | g
ok Nm'/h 5.5
7] BE (O) Nm'/h 60 60 60
slsf o E 1]
\ 2.099 1.789 2.011
X 0.938 0.80 2.023
Y 0.991 0.845 0.835

3 AREE 0o/ 87 F 0.9 =

o] & AbetE 9] AFEE 0/ 87 0.9 B
H]); barQ = ¥}t

L

=0 X=5

H] 0,/Hy; Y = (OMCTS + 98 7}=9) 3}
*OMCTS = SEHEA| S 2H Eehd =54k

* 2
A 4 Al-1 A2-1 A2-2
BET m'/g 30 33 34
Hg 4% g/mé 0.114+0.011 0.10540.011 0.103+0.011
o3 d= g/ml 0.192+0.015 0.178+0.015 0.175+0.015
Ak A A7) nm 94 82 78
A=A} 7] BE Dy um 3.978+0.380 5.13740.520 4.973+0.455
Az} F7] BE Dy Lm 9.383+0.636 9.56140.690 9.423+0.662
A=A} 7] BE Dy m 25.622+1.387 17.362+£0.921 |18.722+1.218
C 3= ppm 34+4 7316 806
Cl &= ppm < 60 < 60 < 60
Al sH&F ppb 20 20 20
Al o]9] H&9] F St ppb < 700 < 700 < 700
P il el wt . % 0.02-1.0 0.02-1.0 0.02-1.0
= 4%1 4 pH %k 4% (IEP) - 4.8 4.6 4.5
5 rpmoll Al AE, A FEFA 30 Wt.%, 23|mPas 753 1262 1380
T
a7y EvS S ppb 538 487 472

_69_




[1017]

[1018]

F 3

[1019] A A Bl-1 B2-1
Ao=E A
At ST A JE ke/h (kmol) 50 (0.294) 50 (0.294)
T T T 90 90
*E p bar0 1.2 1.2
HyY I=
A FE F], Nm'/h 145 115
I el 0, s Vol.% 45 30
g4 SgtEe] 9= -
| o gk
& Nm'/h 2.0
R Nm'/h 115 60

kmol/h 5.13 2.678

slet 2 H|
X 0.567 0.575
Y 0.946 0.85

ZIHSd 10-2018-0095622

A 71 A2 Fdson, Ardstae] WY (burning)e, dEE ¥
2]

o eAiv)

%

[1020] X = E¥]24 0,/Hy; Y = SiCly + Hy + CHi9bo] S}8MFEA WhEoll &7H A8 & 0./0.9] & Y]; bar0 = 7.
H 4
[1021] AA] o B1-1 B2-1
BET m/g 49 47
Wy A g/ml 0.07£0.01 0.06£0.01
| e g/ml 0.11+0.01 0.10%0.01
=t dxF =7] nm 48 43
oz A7) B¥ D10 um 5.0£0.5 4.5+0.5
AA =7 BXE D50 m 9.3+0.6 8.7+0.6
o1z A7) B DO um 16.4+0.5 15.840.7
C stzF ppm <4 76
Cl 3k ppm 280 330
Al 3HeF ppb 20 20
Ca, Co, Cr, Cu, Fe, Ge, Hf, K, Li, Mg, Mn, Mo, Na,|ppb < 1300 < 1300
Nb, Ni, Ti, V. W, Zn, Zr¢] %9 &%
[ S S wt.% 0.02-1.0 0.02-1.0
& 4% A4 pH %t 4% (IEP) pH 3.8 3.8
5 rpmoll A A, A AW 30 We.%, 23T mPas 5653 6012
oA Eud S ppb 550 342
[1022] C. =8 Agolitsiia 29 A 552 2wy ZAyle] ARE T3 g9t 2% (A) 2 3794 =H°
< 72499 -5 F3 FHET. ZHEL, Ul X SHA 95 Ao FFAdA X (B) 2 ZH &)
FAA A2eE (O FAHET. Z29s ud & (FA AlE (D), olibshta 492, 53] & 6o el &
AE Zten. 34 FebrEE 1 54 AT
Z5
[1023] A o c-1 c-2
FEE: AHE F B1-1 B2-1
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[1033]
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[1035]
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2ok ol2 918, Gustav Eirich 717 &gelA &) Re] nas &3
gl e u H (membrane pump)® FEFE L, B oo
< EFEAM Axwa, ¥ oge] nkg el FxEn

TA g EE, ¥ 99 AleEa, Ao Hye] 54 1 100 ATl B AA] o9 4% do|E= El-x

2. WA 1 Z7bE g g

B AL Bl Z1AlE A3 fAete. B o R gtA AR Ao BAkEn. ol A ddd g
Al
= .

doolEl=, E3-12 AdHr)

¥ 9

A A 4 E1-1 |E1-2 E1-3  |E1-4 E1-5 E2-1  |E3-1 E3-2
FEE=AEE Fd Al-1  |A2-1 Bl-1 C-1 -2 Al-1 Al-1 A2-1
FTEE & Kg 10 10 10 10 10 10 10 10
ehh Bt - - - - - - -
=3 Co
Ao 32k =271 75um
% 1g
Ta AE — - - - - - A B -
%@ sksksk
AARY A7) (d50) 8um
% 1000ppm
4 shaf 0.5ppm
Ca, Co, Cr, Cu, Fe, 5ppm
Ge, Hf, K, Li, Mg,
Mn, Mo, Na, Nb, Ni,
Ti, V, W, Zn, 7rY *
Lo FF
& 53+ |FD FD FD FD FD FD FD FD

Litre |5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4
Aok
a3 she Wt.% 65 65 65 65 65 65 65 65
vE
A7 mm 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2
A C 25 25 25 25 25 25 25 25
b= Bar 16 16 16 16 16 16 16 16
AR Eol m 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
=g
o] m 18.20 [18.20 [18.20 [18.20 [18.20 |18.20 |18.20 18.20
i A% m 6.30  |6.30 6.30  16.30 6.30 6.30 6.30 6.30
T (=9 71~) C 380 380 380 380 380 380 380 380
T (7] 742~) C 110 110 110 110 110 110 110 110
TV 35 m'/h 6500 6500 6500 6500 6500 6500|6500 6500

0] = =53 THO WFor ZFE Wi TP W AH Afele] A, D = ¢ Edd, ARk

#xC 006011: L#ujo]lE B A AxF =7]: 75mm, =% (Goodfellow GmbH, Bad Nauheim (Germany)Z5-E
olg 7tsdh);
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[1039] ##% Wacker Chemie AG (Munich, Germany)Z4-€] o|& 7}53%t.
[ 9 (A3)]
A 4l E8-5 ES-6 |ES8-7 E3-8
FEE=AAE £ Al-1 Al-1 | Al-1 Al-1
FEEY & kg 10 10 10 10
S 2o - = - -
=4
Ho J# =27]
i
TAE AR - = - -
=32
= =3+ |FD FD FD FD

Litre |5.4 5.4 5.4 5.4

Eatel
317 ok Wi .% 65 65 65 65
A7 mm 2.2 9.5 2.2 2 2
o @ 25 25 25 25
ot Bar 16 16 16 16
3] F9] m 6.5 6.5 6.5 6.5
2
9] m 18.2 18.2 |18.2 18.2
i A7 m 6.3 6.3 6.3 6.3
e oy G 330 380 330 330
T Celzl 72D i 110 110 110 110

[1040] 571 B8 m'/h 6500 6500 | 6500 6500

[1041] A wol = =&Y FHO| Wego g BEE s we X H Alo]o] A,

[1042] «FD = b gddd, AEE < 0.1 pS;

¥ 10

[1043] 2AA] 4 E1-1 E1-2 E1-3 El1-4 E1-5 E2-1 E3-1 E3-2
BET m'/g |30 33 49 49 47 28 31 35
Ha dx g/m¢ |0.840.0.840.1/0.840.1(0.8%+0.1|0.8%+0.1{0.8+0.1]0.8+0.1(0.8%+0.1

1
od dx g/mé 10.940.10.9£0.1/0.9£0.1(0.9£0.1|0.9£0.1{0.94+0.1]0.94+0.1[0.9%0.1
1
Hi AR =7) m 255 255 255 255 255 255 255 255
Az} Z7] BE Dy um 110 110 110 110 110 110 110 110
AR A7) BXE Dy m 222 222 222 222 222 222 222 222
AAF A7) B Dy m 390 390 390 390 390 390 390 390
SPHT3 Dim- [0.64- 0.64- 0.64- 0.64- 0.64- 0.64- 0.64- 0.64-
less [0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

3w WL (Z 9 Z4|Dim- |0.64- 0.64- 0.64- 0.64- 0.64- 0.64- 0.64- 0.64-
°]) less [0.94  [( g4 0.94 0.94 0.94 0.94 0.94 0.94
C sh=f ppm _|< 4 39 <4 <4 32 100 <4 39
Cl 3 ppm__ |< 60 < 60 280 <60 <60 <60 <60 < 60
Al 3 ppb |20 20 20 20 20 20 20 20
Ca, Co, Cr, Cu, Fe,|ppb < 700 < 700 < 1300 < 1300 < 1300 |< 700 < 700 < 700
Ge, Hf, K, Li, Mg,
Mn, Mo, Na, Nb, Ni,
Ti, V, W, Zn, Zr9
ol =
o - [N}
B e el wt.% < 3 <3 <3 <3 <3 <3 <3 <3
iy Ea% g |ppb 538 487 550 550 342 538 538 487
7|5 %9 mé/g [0.33 0.33 0.45 0.45 0.45 0.33 0.33 0.33
oA 7} ° 26 26 26 26 26 26 26 26
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[1044]

[1045]

[1046]

[1047]

[1048]

# 10 (A5)]

ZIHSd 10-2018-0095622

- 74

, ©]Atst

A A o E8-5 ES-6 E8-7 E8-8
BET m'/g 28 26 28 27
Hg 45 g/ml 0.840.1 |0.8%£0.1 [0.840.1 [0.8%0.1
o a/ml 0.9+0.1 {0.940.1 |0.9+0.1 |0.9+0.1
Ao 4= 27 L 255 255 255 255
A= 37 X Do ran 110 110 110 110
ez 7] BF Do | m 209 222 222 222
A= 27 BE Do | 390 390 390 390
SPHT3 Dim. 0.64-0.93] 0.64-0.98 | 0.64-0.98 |0.64-0.98
Less
Z3u WL (Z d|Din. 0.64-0.94]0.64-0.94 | 0.64-0.94 |0.64-0.94
Zo]) Less
C ek ppin 100 100 100 100
Cl &=F ppm <60 <60 <60 <60
Al g ppb 20 20 20 20
Ca, Co, Cr, Cu, Fe,|ppb < 700 < 700 < 700 < 700
Ge, Hf, K, Li, Mg,
Mn, Mo, Na, Nb, Ni,
Ti, V. W, Zn, Zr<]
EES] E%
e =R Wt .% <3 <3 < B < 3
a7+e] E5%5 I | ppb 512 516 506 486
71 % 55 nl/g 0.33 0.33 0.33 0.33
¢k2] 7} 26 26 26 26
g 27 N V)Fe] 3, gdst 2 FF FAS e (BT vAdEnE 24D 1ES
AW e AFstA &v Aol .
F. o234 zHd o] A3
oA Bt A BYPE WA 2% (TDOA A T dA (F 11, F2)E Agxoz gy, FHolof
T AEE, FF-559 94 i TSR AHYHIL, A7A 2EE 25 (T2)2 et 34 FevH
=, 3% 119 AdHE, 9 4 Ayd Hde 54 & 124 ATHT
x 11
AA] 4 F1-1 F1-2 F1-3 F1-4 F1-5 F2-1
FEEAEE F E1-1 E1-2 E1-3 E1-4 E1-5 E2-1
]
=gg n="
7o) cm 200 200 200 200
s A4 cm 10 10 10 10
A 2 = kg/h |2 2 2 2
IA &= rpm 2 2 2 2
T1 T 1100 NA 1100 1100 1100 NA
ey = 0, [NA T 0, |50, |50, [NA
Ll 0y NA 0y 0y 0y NA
= 3001/h NA 3001/h  |3001/h |3001/h |NA
ke NA e ke N NA
X i S wt.% |<1 <3 <1 <1 <1 <3
T2 T 1100 1100 1100 1100 1100 1100
-5 5
AE 1 HCl 1/h |50 50 50 50 50 50
AR 20 Cly I/h |0 15 0 0 0 15
AR 3\, 1/h |50 35 50 50 50 35



ZIHSd 10-2018-0095622

|z zo-52 li/h [100 100 100 100 [100 [100 |

[E 11 (A%)]

2 A o F3-1 F3-2 F8-5 F8-6 F8-7 F3-3
FEE=AANE E3-1 E3-2 E8-5 E8-6 ER-7 E8-8
i
Z2H7 A2
o] em | 200 200 200 200 200 200
e A cm 10 10 10 10 10 10
A 2] 3 kg/h| 2 2 2 2 2 2
IH &= rpm | 2 2 2 2 9 2
Tl ¢ 1100 1100 1100 1100 1100 1100
=971 N2 N2 N N N Ne
ey = hes e N Sl 32
= 3001/h 3001/h 3001/h 3001/h
<1 <1 <1 <1
5 2 e | wt % <1 <1 <1 <1 <1 <1
T2 5] NA NA NA NA NA NA
TR-5F
A8 10 HCL 1/h | NA NA NA NA NA NA
AE 2 Cle 1/h | NA NA NA NA NA NA
AE 3N 1/h | NA NA
= Ea}:_;% N N/ N2 N/ \fl
[1049] > 5335 1/h | NA A NA NA NA NA
[1050] DEEM AE9o] AS, A Ao HEF2EA dudEn. oA, AF FUdo, ZEE LAEdA] wEHE A%
& FAZ 45, € a2 gF old u ZEHP LE9 I % Z/Ee AAE 2AEYE A4S 9
gttt o & Bof, AFdA FT7E, a) I F1E FUMAIIAY, b) FHeERY 2ZHE ZE9 Al
& S7MNZIAY, BE a) 2 b 23 o 4449 4 Q.
¥ 12
[1051] A A 4 F1-1 F1-2 F1-3 F1-4 F1-5 F2-1
BET m'/g |25 27 43 45 40 23
C skF ppm_ |< 4 <4 <4 < 4 <4 <4
Cl 3= ppm__|100-200 100-200 300-400 100-200 100-200 100-200
Al 3 ppb |20 20 20 20 20 20
718 §9 mi/g | 650 650 650 650 650 650
Ca, Co, Cr, Cu, Fe,|ppb [<200 <200 <200 <200 <200 <200
Ge, Hf, K, Li, Mg,
Mn, Mo, Na, Nb, Ni,
Ti, V, W, Zn, ZrY
FEo FF
gl EEE % |ppb [115 55 95 115 40 35
o9y 4= g/ar |0.95+£0.05 ]0.954+0.05 [0.95+0.05 [0.954+0.05 [0.95+0.05 ]0.95+0.05
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[1052]

[1053]

[1054]

[1055]

[1056]

10-2018-0095622

A A o F3-1 F3-2 F3-5 FR-6 F8-7 F3-8

BET m/g| 25 26 24 24 25 26

C &z ppm |< 4 <4 <4 <4 < 4 < 4

Cl = ppm | <60 <60 <60 <60 <60 <60

Al BheF ppb | 20 20 20 20 20 20

75 F3 /g | 650 650 650 650 650 650

Ca, Co, Cr, Cu,|ppb |<700 <700 <700 <700 <700 <700

Fe, Ge, Hf, K,

Li, Mg, Mn, DNo,

Na, Nb, Ni, Ti,

V, W, Zn, Zr9 &

£o] %%

a2e] EZZ% | ppb | 136 33 118 124 136 33

2k

0y 2= g/ar|0,9540,05[0,95+0,05|0.95+0,05|0.95+0,05|0.95+0,05 | 0.95+0,05
F1-2, F2-1 % F3-29] ZA$-ol, A4 94 §F FHe 43 #id &@x 3= (H 84 J7, dF 9], Fl-
D& yepdth. 53], F1-2, F1-5,F2-1 ¥ F3-2v 4248 E o459 493 #tad %S dvepbdu. Sic 34
< #AFAHA] =),
G. 7}l 93t olitshata HHe A
ojatshta B2, 8§ 289 J2EH YAHL ¢ ® gE F AHE FI &5 L84 zE dZ
(flow comnection)® AH ZHZ AE9 YoM oA (prechamber)olA &% A glo LAY, ZHY
A2E, 35 Ui Frlele &% T2ad S Qo2 s, g AHEd olitsata #H2 Ao, A
Al Al G424, Thel s AHEle, ZHEY ZE2dA £3ste 8 F3HA e, 34 gEvEE, &
139 AT 2 Aoz Held FHel 5L 1 140 AT

I 13

A 4 Gl-1 G1-2 G1-3 Gl-4 G1-5 G2-1 G3-1
FEE=ANE F1-1 F1-2 F1-3 F1-4 F1-5 F2-1 F3-1

(e}

el

T AR — — - — - — —

=4

&

2k 71%1)

7o) cm 200 200 200 200 200 200 200
MECRPAPE cm 10 10 10 10 10 10 10

A 2= kg/h |8 5 5 5 5 5 5

3 £ rpm 30 30 30 30 30 30 30

Tl (28E] A& F4H) [T RT RT RT RT RT RT RT

T2 (2Hdg A& W& [T 500 500 500 500 500 500 500
=97

= 7], 02, 0o, 02, 0o, 02, 02,

SE 8 Hitls |dsg |dss |d9ss |dss |dss |9
7t 380 = A Nm'/h
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[1057]
[1058]

[1059]

[1060]

ZIHSd 10-2018-0095622

[E 13 (A$)]

AA 4 G3-2 G4-1 G4-2 G8-5 G8-6 G8-7 (G8-8
FEE=AYNE BF3-2 Bil=1 Fl1-1 F8-5 F8-6 F8-7 F8-8
32

T e — |7z 2|wx 2| — - -
= 7\81 Tf‘g-:k e T‘g—* o

% 0.01% 0.1%

ZHe B2L NA

4ol cm 200 200 200 200 200 200
g A7 cn 10 10 10 10 10 10
AHF kg/h |5 3 10 10 10 10
IJd &= rpm 30 30 8 8 3 8

T1 (EEE A T RT RT 30 30 30 30
2 T97)

2 (ZHeg 4| T 200 200 RT RT RT RT
s WE7)

£907]

T}~ 0Oz, 02, 7] =5 | T el
52w dsg | gz uEge | dEge |dEge | dEge
7l 559 | Nm'/h| 0.6 0.6 0.6 0.6 0.6 0.6
% Aze

wiex AN Y T7) Dy = 8um; ©EA S < 0.5ppm; = 9% &% < 5ppm; Wacker Chemie AG (Munich, Germany)

2RE o]& 7} RT = AL (257)

VmEe 429 49 AuFe Aol WemA Auwd. o|Ae, AE Fokd, 2 ZEdA wEEs A%
sgo YA =493, 2 0 gg Oloﬂ w3 2Ee A &% W/EE AAEsl AR AL 9
math, o2 Sof, A %k AN Z7h=, a) BA 252 Z AL, b) FHoRRE 2EE Zee AAE
2 Z AL, EE a) 2 b)e] 2etel s 94" 4 9

3 14
A 4 Gl-1 G1-2  [G1-3  |G1-4 |G1-5  |G2-1 |G3-1
BET m/g 22 23 38 42 37 22 22
= 3 R o) ppm 500 100 100 100 100 100 500
C sh=f ppm <4 <4 <4 <4 <4 <4 <4
Cl s ppm 100-200 | 100-200/300- | 100- |100- |100-200|<60
400 200 200
Al 3= ppb 20 20 20 20 20 20 20

Ca, Co, Cr, Cu, Fe, Ge, Hf, K, Li,|ppb <200 [ <200 |<200 |<200 |<200 |<200 |<200
Mg, Mn, Mo, Na, Nb, Ni, Ti, V, W,
In, 7re| Fo] FF

azE EFSES e ppb 115 55 95 115 40 35 136
IR Ay ) 26 26 26 26 26 26 26
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[1061]
[1062]

[1063]

[1064]

[1065]

[1066]

[1067]

ZIHS3d 10-2018-0095622

14 (A5)]

A o G3-2 | G4-1 G4-2 G8-5 |G8-6 |G8-7 |G8-8

BET m/g |21 29 24 23 22 24 22

g 4= F F5) ppm | 100 | 500 <10000 |300 | 500 700 | 1000

C o ppm | < 4 <4 < 4 <4 |<4 <4 |<4

cl 53 ppm | <60 | 100-200 | 100-200 | <60 | <60 <60 | <60

N ppb | 20 20 20 20 20 20 20

Ca, Co, Cr, Cu, Fe, Ge, Hf, K,|ppb | <200 | <200 | <200 | <200 | <200 | <200 | <200

Li, Mg, Mo, Mo, Na, Nb, Ni, Ti,

V. W, %, 7e2] w9 =g

adZtd] EESE TG ppb |33 115 115 116 | 119 16 |8

obalz) ’ 26 26 26 26 2 26 2

o] A= <ld, G3-1 & G3-2&, old (47 E3-1 2 E3-2)3 ujwste] AAs #iry 474y BEgS IS
VR
0. A9 F3& 471 913 I3 8§
¥ 159 #91 20] wpE oJakslqtA HHE, 4 kY AW FA (vertical crucible drawing process)ollA]
A 8 FRE Axsted AHgEY. 20Y §8 E7HUE XEsE 2EY S8 Fx, oE 5o, Hs-
12, = 79 g o2 ez, 2 39 &8 =Y E z2e EE UE A def g8, = 62 JEFHel %
dog AEgS sy, ojitsla THHE 1A J=E FH EYFm, 2 £§ =YY URE, 7t EER
SYAEY. &8 =UMYlA, oSkt A HHe 9F4 &£ (reposing cone)o] A= AF FE E8ES H
At &8 =7l s 990A, &8 FEe, (A E—“.1—13 “HE%‘” Z2E) tolE: Edl fE £8EEE
B AAEZ 2 A8 ¥ = (tubular thread)2] Fe= 2 ol 2 FAXCE Aduje AdEEe, 3 &
FEY TF, =& FHsE Y9 HE, 2 =Fo o3 l%% Lo AV|=EY A}, o|ibstA I
Hol vE % 9 22E WA, *Fzraki d3le oz AAHE v, 34 FEvEHeE, £ 15 2 %
179 Alg=an, B BR AolA, & 199, % g8 A9 felAe 54& % 16 % 1 18] Agdrt

A d H7-19A, 7}~ Bu) e
=

Wi E Tk, o]# gk Hjde] o,
AAl o H8-xllAl, o]&AL 7t~ mlETolA SHEY. SA dEle & 129 YERdY. 8 =7HY miET
9} o]&Hel 4 YA Abolel A, 7k TEL2 100cme] AT E AW S},
F 15
A 4 H1-1 H1-2 H1-3 H1-4 H1-5
FEE=ANE Fd Gl-1 G1-2 G1-3 Gl-4 G1-5
8 71y
e} g FH|AY  FEH| VY FEH| WY FEH|AY FE
AE Z7HY (A E 274 (A E 2714 (AE =271Y [AE 271y
(a2 [=Ea g 2El 12N 12N
Zao] B9 200 150 150 150 150
71 0] cm 40 25 25 25 25
Ui A4 cm
A2 = kg/h 30 20 20 20 20
Tl (&8 E7Fe] 7p2Al) T 300 300 300 300 300
T2 (%2 £8%) T 2100 2100 2100 2100 2100
T3 (=2) T 1900 1900 1900 1900 1900
i A V= e B
He
= Vol.% 50 50 50 50 50
Hy
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[1068]

[1069]

ZIHS3d 10-2018-0095622

= Vol .% 50 50 50 50 50
T 7t 3E AYF Nm'/h 4 4 4 4 4
0 ppm <100 <100 <100 <100 <100
[E 15 (A3)]

2 A 4 H3-1 H3-2 H4-1 H4-2

FEE=AALEE 7Y G3-1 G3-2 G4-1 G4-2

28 T 7l

B4 B FF5| Y FH5| VY 75| VY FH

AE E7F | NE Bz | AlE EvF | AlE =7t
L] 1] 1] 1]

549 B4 Bl el =] B e EES|

Z o] cm 200 150 200 200

ye 23 cm 40 25 40 40

A 2] & kg/h 30 20 30 30

Tl (8§ =7149 71=4) L8 300 300 300 300

2 (78] 88%) e 2100 2100 2100 2100

T3 (=) It 1900 1900 1900 1900

27 /ZHA 2

He

5 Vol.% | 50 50 50 50

H-

=5 Vol.% | 50 50 50 50

= 712 38 A8 Nm'/h 2 4 2 2

02 ppm <100 =100 =100 =100

¥ 16

AN o H1-1 H1-2 H1-3 H1-4 H1-5
C = ppm < 4 < 4 < 4 < 4 <4
Cl st ppm 100-200 100-200 300-400 100-200 100-200
Al gheF ppb 20 20 20 20 20
Ca, Co, Cr, Cu, Fe,|ppb <400 <400 <400 <400 <400
Ge, Hf, K, Li, Mg,
Mn, Mo, Na, Nb, Ni,
Ti, V, W, Zn, Zr9

o X_%]:
oH sh=f ppm 400 400 400 400 400
u7e] Eud T |ppb 115 55 95 115 40
ODC 2= 1/ 4#10" 210" 4+10" 4+10" 4#10"
7 s By ml/g 0.1 0.1 0.1 0.1 0.1
#y 294 =/49 FE|cm 19.7 3.0 19.7 19.7 19.7
Aol 917F
A= Lg(n /dPa

©1250C s) 11.69£0.13 11.69£0.13 |11.69%0.13 11.69£0.13 11.69£0.13
@1300°C 11.26£0.1 11.26£0.1 11.26%0.1 11.26%0.1 11.26£0.1
©1350C 10.69+£0.07 [10.694+0.07 ]10.69+£0.07 10.69+£0.07 10.69+0.07
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[1070]
[1071]

[1072]

I 16 (A%)]

SIS

10-2018-0095622

AA 4 H3-1 H3-2 H4-1 H4-2

C =k ppi <4 < 4 <4 <4

Cl =k ppm <60 <60 100-200 100-200

Al &g ppb 20 20 20 20

Ca, Co, Cr, Cu, Fe, Ge,|ppb <400 <400 <400 <400

Hf, K, Li, Mg, Ma, Mo, Na,

Nb, Ni, Ti, V, W, Zn, Zr9

=Eo ==

OH &k ppn 30 400 30 80

otzby] EES I ppb 136 33 inls 115

0DC T 1/ar 5+1018 21016 541018 #1018

715 F nl/g 01 0.1 0.1 0.1

B3] s /Ao cm 19.7 3.0 19,7 19.7

felAel 9|7

A= Lg

@1250°C (n/dPas) |12.164+0.2 [11.69+0.13 [12.16+0.2 |12.16+0.2

@13007C 11.4940.15(11.26+0.1 [ 11.49+0.15|11.49+0.15

@1350C 10.8840.1 [10.694+0.07 [10.88+0.1 110.88+0.1
"t e ¥E #Axlolt

x 17
A H5-1 H6-1 H7-1 H8-1 H8-2 H8-3
FEe=Ad= e G1-1 G1-1 G1-1 G1-1 G1-1 G1-1
248 7Y
E}S] 2dy 2| 2A|PY FE5|YY 25 Y 75| Id =5
A =7 | =7HY AE EI7HAE E7HAE ZE7HAIE =714
CEES I P H H 4 EENE]

E s - - gwl . F’éf%] . Eéf‘%*;] _|ored =74
Bolael W W 144 ke sHlelEd FelEH S 00
e hl [SEEN [ole] ,36] xé x(_)]
Aol 200 20 200 200 200 0
Y2 27 40 36

e cm 40 40 40

cm

A kg/h 40 35 30 30 30 30
T1 (88§ =7kYe 7k | C 300 400 300 300 300 300
T2 (8 &85) T 2100 2150 2100 2100 2100 2100
T3 (=) T 1900 1900 1900 1900 1900 1900
2171
He
=5 Vol.% |30 50 50 50 50 50
Hy
=5 Vol.% |70 50 50 50 50 50
%= 7lx 55 AdE Nm'/h |4 4 8 8 4 3
0y ppm <100 <100 <10 <100 <100 <100
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A o H8-4 H8-5 H8-6 H8-7 H8-8
FE2EAYE G1-1 G8-5 G8-6 G8-7 G8-8
e}
-7
jl% B =7k
ER g FH|PY FH|PY I | PY BFE| Y IS
ANE Z7H | AJlE 271 | AlE E7HY | AlE 271 | AlE 7Y
F&9) By g2 ELt g2 CE Rt
®7lge 3y
2 147 olEHd EA [ ol&d A | ol&H 54 | o]lER =4 | ol&d &4
Zo] cm 200 200 200 200 200
Wi AR o 40 40 40 40 40
A F kg/h 30 30 30 30 3
Tl (88 Z7H| C 300 300 300 300 300
ve] 72
T2 (8 |8 T 2100 2100 2100 2100 2100
2)
T8 (=) e 1900 1900 1900 1900 1900
£97]
He
TE Vol .% 50 50 50 30 50
H-
sE Vol.% 50 50 50 70 50
Z= 7}~ ZE | Nm/h 2 4 4 4 4
A e
[1073] 02 ppm <100 <100 <100 =100 <100
X 18
[1074] A o H5-1 H6-1 H7-1 H8-1 H8-2 H8-3
C sh=f ppm <4 <4 <4 < 4 < 4 < 4
Cl ek ppm 100-200 100-200 100-200 100-200 100-200 100-200
Al 3 ppb 20 20 20 20 20 20
Ca, Co, Cr, Cu,|ppb <400 <400 <400 [<400 <400 <400
Fe, Ge, Hf, K,
Li, Mg, Mn, Mo,
Na, Nb, Ni, Ti,
V, W, Zn, Zr9
Tweo S
OH ¥ ppm 400 400 400 [250 400 500
}7kg) E5%|ppb 115 115 115|115 115 115
stk
s}ek ‘ 5 5 5
0DC & Ve pu10” <4x10" <4%10'|<4#10" <4%10" <4%10"
W, Mo, Re, Ir, <300ppb <300ppb <100p [<50ppb <100ppb <5ppm
0s 3= pb
#8  ~Ag=/Alcn 26.0 19.7 19.7 |19.7 19.7 19.7
4 FgAe 9
%z
A= lg(n/d
@1250°C Pas) 11.6940.13 |11.69+0.13 |11.6 |12.06%0.15 11.6940.13 |11.69+0.13
11.264+0.1 [11.2640.1 ?;—FO 11.3840.1 11.264+0.1 [11.2640.1
@1300°C 10.69+0.07 |10.69+0.07 Lo 10.75+0.08 10.6940.07 |10.69+0.07
@1350°C 640
1
10.6
940.
07
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AA] 4 HB8-4 H8-5 H8-6 H8-7 H8-8
C = ppm 24 < 4 i < 4 <4
Cl otek ppn 100-200 <60 <60 <60 <60
Al = ppb 20 20 20 20 20
Ca, Co, Cr, Cu,|ppb <400 <400 <400 <400 <400
Fe, Ge, Hf, K,
Li, Mg, Mn, Mo,
Na, Nb, Ni, Ti,
V, W, Zn, Zr
o el Fa
OH &= ppm 300 400 350 450 500
o238 EFSE T ppb 115 116 119 115 31
=
opC gH=k 1/cn <4101 <4101 <4x10% <4=x10% <4101
W, Mo, Re; Ir, Os 100ppm 94 ppb 25 ppb 1 ppm 1.5 ppm
gt
By 2H=/4Y [em 19.7 19.7 19.7 19.7 19.7
geldlel 917
A= lg
©@1250TC (n/dPa |[11.63%+0.13|11.69£0.13 |11.69+£0.13|11.69£0.13 | 11.69£0.13
@1300°C s) 11.22£0:1 | 11.26£0.1 | 11.260.1 |11.2g+0.1. |11.26+£0.1
[1075] ©1350°C 10.65+0.07] 10.69+0.07 | 10.69+0.07 | 10.69+£0.07 | 10.69£0.07
£ 19
[1076] A H-7-1 H8-1 H8-2 H8-3 H8-4
vl @ (8§ A el A - — — —
T4, 8 &= 9 =0l
cm |2
b W] 1A P ER S E] PN EX T e
7 72 7 o F3 |57
7k 559 ol&A -90 -90 -90 -90 -90
48 Z/HE 59 A
£ E7UEEEH AA & -10 =30 -10 0 +10
[1077] I 49 faAe ¥ HE
[1078] AA o Hl-10A4] Az F ojn] Advtd Ao fA (1000kg, EHH = 110m’, AEF = 1.65 cm, F Z9]
2120m)&, 22318 (scoring) ¥ 2E#o]%] (striking)ol 98] 200cme] dolE zte ZZto = Agdct, Uok
EHe, #HAs gk gHS 97 el 29 (sawing)ol 9&) & 7ttt dojx WX (batch)e A9 F2]A)
(I-D+=, HF &2 (V= 2m)el 303t g3gste] Add &, &d g9, 4800 (49 Fd4 (1-1)S 4
).
[1079] CAHEE Y (M F IR §2)
[1080] AAL o T (V= 2m)elA 98 &xo A=, AF F2A (I-1)9 Ag 2% 2 F7F A7 glo] Adsn
Aed AYE g8 AH8E A, ¥ 200 AT B o A2 A 2 $£5 EHJo =2 g,
x 20
[1081] Ax 9] Aled FEAY|1l0me]  xWd 9@ A
Ag A m=1000kg®] 21 frefAle] A2
z
Al ppm 0.04 0.8
W3t 25 (W, Mo, ...) ppm 0 0.15
AARAN, GEExd }E F7} F& ppm 0.15 1
Ca ppm 0.01 0.3
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