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Summary

As measures for waste materials and recycling in Japan, the FY2016 White Paper on the
Environment takes the viewpoint of the flow of material and sets numerical targets for the indicators of
the “Entrance,” “Circulation,” and “Exit” aspects of that flow as preparation for the formation of a
recycling-oriented society. As action for these indicators, the waste processing facilities of local
governments are actively engaged in efforts to efficiently recover energy from waste.

In this energy recovery, 67% of the waste processing facilities in Japan recover the energy in the
form of heat or electricity. About 30% of those facilities have power generation facilities. A breakdown
by size shows that almost no power generation occurs at facilities that handle less than 100 t/day. These
small-scale facilities account for 48% of Japan's total number of facilities, so energy recovery at this
scale is essential.

Due to this situation, there are expectations for the development of low-cost power generation
technology for facilities processing less than 100 t/day. However, rather than this direct recovery of the
energy, what is thought to be important in the current situation is to recover the unused energy by
introducing waste-to-fuel technology, which is defined as a recycled resource.

The purpose of this project is to recover energy by utilizing technology to produce fuel through
waste carbonization (hereinafter called “carbonization technology”).

From 2002 to 2006, six facilities using carbonization technology (hereinafter called “carbonization
facilities””) were developed in Japan. However;

(1) The operating costs are high because fossil fuel is used as the starting fuel for batch operation.

(2) The fuel has a high chlorine concentration because it is derived from waste and this means that

there are not many users due to concerns about possible effects on the user equipment such as
boilers.

(3) The fuel was taken by the user for a price, but it was necessary to bear the transportation cost to

the user, so it resulted in a reverse situation where compensation was being paid.
As a result of these issues, no new facilities were built after the six.

The Saikai City Carbonization Center which was completed in July 2015 (Processing scale: 30 t/d in
two 15 t/d furnaces), solved the issues above and constructed the first system in Japan to produce power
generation fuel that is used by a power generation company (hereinafter called the “carbonization
system”). This Center has continued to operate smoothly.

In order to use the operation of this facility to promote the spread of carbonization systems from now
on, it is thought that it will be important to achieve the following points.

<Requirements for the promotion of carbonization systems>

(1) Reduction of CO, emissions from the facility and further reduction of fuel costs: Reduce fossil

fuel consumption for low-quality waste

(2) Reduction of CO, emissions from other facilities by increasing the number of users: Increase the

0-5



number of users of carbonized fuels
(3) Improvement of fuel quality: The chlorine concentration in carbonized fuels must be equivalent
to that in other biomass fuels
We will address these with points (1) and (3) positioned as the improvement of the performance of
carbonization facilities and point (2) positioned as the expansion of the number of carbonized fuel users.
Since the purpose of this project is to contribute to the reduction of CO, emissions, the points (1) and

(2) will be implemented, and (3) will be implemented outside the scope of this project.

The use of carbonization technology for energy recovery at small to medium-sized
waste processing facilities
¢ Improve the performance of carbonization facilities Promote the utilization of CO,

(Use as alternative fuel) o ,
¢ Expand the number of carbonized fuel users el (Ealiste )

Carbonization facilities Users of carbonized fuel
+ Use of fossil fuels for low-quality waste ¢+ There are only limited users.
¢ There are concerns due to the higher levels of => Expansion of areas of application

chlorine in the fuel than in other biomass.
=> Reducing fuel costs and increasing added value
of carbonized material

Private
power plants

¢ Carbonization facility performance improvement |#(2) Expansion of users

pajuswa|dwi aq o} s|1e}a(g | senssijualing

(1) Use carbonized fuel as an auxiliary fuel for low- CO, emission reduction and efforts to
quality waste promote use
-> Reduction of CO, emissions and fuel costs Facilities using
i i o i fossil fuel
(3) Further improve quality with improved desalting
performance Improve the current technology Industrial Waste processing
(Implementation outside the scope of this project) boilers facilities

After the project at to and medium-sized waste
and carbonized fuel

Figure - Outline of this project
When the carbonized fuel produced in a carbonization facility is used either inside or outside the
facility, it is necessary to establish a method for using the carbonized fuel with as few pretreatment steps
as possible. The following technical issues must therefore be addressed.
<Technical issues>
a. The construction of a supply system capable of supplying carbonized fuel according to the
method of use
b. The construction of combustion equipment (burners, etc.) that satisfies the exhaust gas standards
for the facility when carbonized fuel is used.
This project aims to achieve energy recovery using carbonization technology by performing the
following to address the purpose of implementation and technical issues described above.
<Implementation outline>
(1) Improvement of carbonization facility performance

The analysis of the combustion when carbonized fuel is used as an auxiliary fuel in the
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combustion furnace of a carbonization facility and the implementation of combustion tests in a

test facility.

(2) Expansion of carbonized fuel use

Combustion simulations for the use of carbonized fuel in the incinerator of a waste processing

facility, combustion tests in a test facility and demonstration tests in a waste processing facility

The following is an outline of the results achieved in FY2018 in activities for the achievement of the

measures above to demonstrate the effective utilization of carbonization facilities and carbonized fuel

within three years.

(1) Improvement of carbonization facility performance

a.

Understanding the fuel characteristics of carbonized fuels

We demonstrated that the combustion characteristics of carbonized fuel mean that its reaction
rate is equivalent to that of the sub-bituminous coal used in power plants, etc., and it can be
used as a fuel.

We demonstrated the properties and combustion characteristics of carbonized fuel from the
three points where the sampling of the carbonized fuel is possible in the facility (before
granulation, after crushing, and after sorting). As a combustion characteristic of the fuel, we
demonstrated that there are great differences in the combustion rate due to differences in the
temperature field and that, in comparison with the combustion rate in 650°C and 350°C fields,
the combustion rate is greatly improved in an 850°C field, which is equivalent to that in a
combustion furnace.

Combustion simulation for carbonized fuel from three locations in the fuel furnace

We conducted a combustion simulation for the use of the three carbonized fuel samples in the
combustion furnace of the Saikai City Carbonization Center. From the results, the fuel rates
were 99.5%, 99.0%, and 97.0%, respectively, indicating that carbonized fuel from any of the

sampling points can be used in the facility.

(2) Expansion of carbonized fuel use

a.

Understanding the combustion characteristics of carbonized fuels

In addition to the characteristics described in (1) above, we also examined the combustion
characteristics of carbonized fuel before granulation, which is a likely candidate for the form
to be used by a user. It is necessary to vaporize the water content before the combustion and
we demonstrated that when the water content is about 20%, the particle size must be about
100 pm.

We implemented testing on a grinding machine as the optimal method for obtaining a particle
size of about 100 um and we showed that grinding was possible.

Combustion simulation for carbonized fuel in a stoker furnace

We conducted a combustion simulation for a mixed combustion burner (a burner that injects
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oil and carbonized fuel and mixes it in a mixing chamber for drying and burning), which is
under consideration for introduction to newly constructed plants. In the results, we showed
that if carbonized fuel before granulation is pulverized and then combusted in the combustion
chamber of a mixed combustion burner, then the combustion rate is 93.4% and therefore the
use is possible.

We conducted fuel simulations for the use of carbonized fuel in the stoker furnace of the
Harima Town Waste Processing Center, both for an injection burner (a burner in which
carbonized fuel is sprayed onto the flame of an existing oil burner from a carbonized fuel
burner for mixed combustion) and a direct injection nozzle (a nozzle that drops carbonized
fuel from directly above the existing oil burner flame for mixed combustion). These methods
are both under consideration for introduction into the existing plant. In the results, the
methods had combustion rates of 93.2% and 92.2%, respectively, so the use is possible.
Production and testing of carbonized fuel injection hopper feeder and carbonized fuel burner
We produced a carbonized fuel injection hopper, mixed combustion burner and injection
burner and conducted transportation and spraying tests.

For the carbonized fuel injection hopper, improvement was required as the high water content
of the fuel led to supply failure after a long period of operation.

For the mixed combustion burner, the analysis results had indicated that it is necessary to
make the spray angle 70°. We showed that this can be achieved by injecting swirling air, etc.
For the injection burner, we showed that the ideal spraying can be achieved by using swirl
vanes and swirling air.

Consideration of installation of developed burners in demonstration furnaces

We considered the installation of equipment at the Harima Town Waste Processing Center
where the demonstration testing is planned, including a supply injection hopper, two types of
burner for mixed combustion and injection, and a direct injection nozzle. We determined the
optimum feeder size, the length of the transfer piping for the installation and the size of the
burner and then performed the design and testing based on those details.

We checked the status of the startup at the Harima Town Waste Processing Center and

decided the injection timing for the demonstration experiment.

(3) Overall system

a.

For a facility that processes 50 t/day, if the proposed system is used then:

It is estimated that the annual CO, emission can be reduced by 4,166 t-CO, compared with a
conventional simple incineration system.

If carbonized fuel is used as an alternative to fossil fuels at each facility for 20 years, then:

In use within the facility, there is a 118 million yen reduction with 30% alternative fuel use;

In use at a power plant, etc., there is a 130 million yen reduction; and
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In waste processing facilities, there is a 15 million yen reduction with 30% alternative fuel

use.
Based on these results, it is estimated that if there is extension to other facilities after the
completion of the project so that the facilities producing carbonized fuel increase to 55
facilities nationwide (RDF facility equivalent) by FY2030, then the use of carbonized fuel at

each facility will make it possible to achieve an annual CO; reduction of 229,130 t-CO,.
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BNE BT « REBSGHT (TG-DTA : Thermogravimetry-Differential Thermal Analysis)
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Wil % & 5 TG fifR 2 AER T2, D720, BT DR T OEEELN00 . BRIER
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PICH b IT WSS FCTOREN KD L2 D, TO7, S TOBREEERE
EDIFERIF B D, DIF IE—fRITA R D FEVERA PRI D ZEB OfF I IA < AV BT
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k : BOSIEEEES. A BERF E, : IHH b= ¥ — R [UEREER. T: B/IFHIERECTH
b TL=AOROMBERD &, K 1.3.1-2 L7225, T72bb, BB AR O
B(/T), MEENCHEEER ORI (Ink) 2&0, TLr=URx71my MLV 1.3.1-1 DX
O RENFEMA G LN D, TOEMOME LR OIEM b= R X — L HERFZRKDD Z
ENTED, R TIEHDBEIZBNT, T —20T DR AEE L, BARRFYS 720 0
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BT 5,
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AR TIEARIEAD 722 RS B B 2 SR AT SR oD . AER L B & ki R B O 85 H D
FIWTIZ R ATRE T d B 2 HABOH T E U TRFERNC B U & 0 B H U 72, #FE RS 3RS 4K k.
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ARFEEOR ARG & 72 2 IRACKEOBRBUGAT & R 2 X 1.3, 1-3, #* 1.3.1-1 12,
FERAFR 1.3 121077, FREICRETERBICRKE 22NN & b BB A D> T
W2 DK T v —DRFEIEVNRIRNEEZEZ D ND DT, BRRIRILREIO e xige & Uiz, R
BERBE A L EAL S H D T2 DRI 45 um~100um Db D, F 7= EIRTEEIC T 105°C % TH
i

L
AR 2R,

mALDIEN

4

/I/‘ﬂ

T

& 5 : | 1w

B 38 |__ho ok | B oK

KRG EEESETREO LD EMFEH Uiz, £ 1.3 1-3 ITRBRSM, & 1.3, 14 ITEAR R

BT H PR TR

BN THARERE EIVESET Tl A=
m AT &

RENAD

[CTRAK

®6. [ 20mm BREE
2B 3,000porFE

i

i

@iERI# Q¥IFE

i
DERLAT

1.3.1-3  [RILBREL DI

#1.3.1-1 BREHEDOKSEAT Y b T AT vk
PAFFE Ko Alyk T Ak
D& HIAT 30wt% B8 & =K%
Q& [F[FOwt% {EKS HUH ., &X
Q&R % [F[FOwt% {EKS RIERY— . &EAX
F1.3.1-2  [RAVBRE T 250G
BEAIRRAERE | MEBRRACRE | ERETRERE
Ko [wt%] 1.8 4.4 24
K% (dry base) [wt%] 33.1 34.6 39.0
EF 4 (dry base) [wt%] 26.3 25.4 235
& 7E & Z(dry base) | [wt%] 40.6 40.0 375
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F 1.3.1-3  BRIER G HIERBR S
r—24 pR¥: mE[C] | FEEE [sec]
a-1 0.67
a—2 700 1.33
a-3 2.00
a—4 0.67
a5 750 1.33
a—6 15 AT R AR PR 2.00
a-7 # 0.67
a-8 800 1.33
a-9 2.00
a-10 0.67
a—11 900 1.33
a-12 2.00
#1.3.1-4 EHEZAF
PRFH SR E 1g/min
MERARE 4%

YT TR THRE 50/min
FRE 0.005~0.015MPa

BiEY TV E 1.0g LIk

YT TR 20 5
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13.2 MELEERRHRER

# 1.3.2-1 IZHIREICR T DR, KB ORBERZF I Lo R 2T, JRBE
FXIFA (1.3.2-1) ZAVTRDFE, 22T, ALTREERTOK /B [%] (RFL—2R), A2
TRBEZ DIK 8 [%] (RELR—R) ThD, K 1.3.2-1 OFER KD | HREREHE &K 3Hh o
RIRFEORMRZ K 1.3.2-1 1R T, IREDNEWV., &5 WITHRERRHA R < 72 213 ERBE
R T U, BEEDSHEITTL TV D Z &R0 5D,

X =100- 1—( Al J-(lOO_AZJ (3 1.3.2-1)
100—- A1 A2

F1.8.2-1 HIEFEIZRT DUFRRHE, Ko, bR, R

AE[C] WEBMEec] |y oo |l mmeomasm| mmsn | 2s
0.67 38.10 38.10 0.00 100.00
700 1.33 38.10 38.80 291 97.09
2.00 38.10 40.70 10.32 89.68
0.67 38.10 42.00 15.00 85.00
750 1.33 38.10 4580 27.16 72.84
2.00 38.10 56.70 53.00 47.00
0.67 38.10 41.40 12.88 87.12
800 1.33 38.10 54.40 48 .41 51.59
2.00 38.10 63.40 64.47 35.53
0.67 38.10 59.70 58.45 41.55
900 1.33 38.10 73.20 77.46 2254
2.00 38.10 79.30 83.93 16.07
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TFEIREE R AR L, IFUAFOR(1.3.2-2) TEENDT, oL &, KR TR
NEBED L &% 0,=0.6bsec, BIOREDE Z% 0,=2.0sec & L7,

—p-dg-In 100-X5
) 100— X4 ’
all = 6-(02-01)-0p (X 1.3.2-2)

o TR (700 [kg/m*] EARTE) . do 1ZHIHI LKL 728 (27X 10 [m]) , O, 1LMEFRE 7 E
4. 052kPa (101. 3[kPa] X 0.04) &35 & | KiEE COMIEREEHERE £, KR F 5, HHK
BAEHE1.3.2-2 1077,

#1.3.2-2 WEREEFRNC RS B RIRR L R FEIRGEE

m 700°C 750°C 800°C 900°C
i B EIO 1 0.65 0.65 0.65 0.65
FRIREX1 100.00 85.00 87.12 41.55
i B EO 2 2.00 2.00 2.00 2.00
RIRFEX2 89.68 47.00 64.47 16.07
PR PRIGEE R Bk, | 6.27E-08 | 3.41.E-07 1.73E-07 | 547E-07

2-12



KAEIRBE R SR k,,, SAVFROSEERREL kB LT v — K E~DEEE OYLEORE R
k& ONTITRA (N 1.3.2-3) D L 5 RBERN H 5,

e T
kK,

all

T CHEBOHERRE kAR (1. 3. 2-) D L HicEEN DB,

k
d D 2

p

1072 (T, +T, )"
:4'995 10 [p g) (1. 3.2-4)

D VR FEAR ], T, BB FREE K], T 0 ARE K] Ch D, = 2 TR T,
=T, L LTV otz, ZNDHOREVERIFIRICONWTD k, k ZHEHLIEREH
1.3.2-3 12" d, Fo, FHEREEY /TIZXLTFry FLESOEK 1.3.2-2 I[ZRT,
X 1.3.2-2 £ 0 ARIORESRMTIE k<< k; &2 0 | kS KERAINT 72 D T2 DL RSO AE
WMTHAEZLERNND, T2 2MOLERIGEERKEZRD 5 L kK
(1.3.2-5) ( 1.3.2-6) D L 9272 d, Fio, ARG LNTERIATR OBEER T A & TEMEAL
TRVF—E Z#FK 1.3.2-4 TR T,

B LI~ F Uik (EEGER) OMERT A SIEHRE= VX —E 2k L7zb D&k R
1.3.2-51Z"7, & 1.3.2-5 ZJic~ U F U R, ERIATR OMFERISEERE S 1/T & DR
&K 1.3.2-3 1TRT, 2D OFER O ERIATR OBRBEREE 13k )R EITSE A S
TWAHHEF R E RS TH L0, BELE LTRIAT 2 Z ENARETH DL EE 2 D,

# 1.3.2-3 I & DA FEEARECR kS R

T(°C) T(K) 1/T Ky kg k, In kg In k.
700 973 0.0010 6.27E-08 | 297E-05 | 6.29.E-08 -16.58 -16.58
750 1023 0.0010 341E-07 | 3.22E-05 | 3.45E-07 -14.89 -14.88
800 1073.15 0.0009 1.73E-07 | 347E-05 | 1.74.E-07 -15.57 -15.56
900 1173.15 0.0009 547E-07 | 347E-05 | 556.E-07 -14.42 -14.40

TERITAR GRFERABEREELRED) © K, =3.50X 10X exp (-10251/T) -+ (X 1. 3. 2-5)

R ((LRLOSHEERED) @ Ky =3. 76X 10° X exp (-10317/T) -~ (z{ 1. 3. 2-6)
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1.E-04

+ kall
W kd
1.E-05 -
ke
g
E 1.E-06 -
g l_\-
E F Y
1.E-07
1.E-08
8.0E-04 9.0E-04 1.0E-03 1.1E-03
1/TIK]
1.3.2-2 AR L 1/T & D%
#1.3.2-4 ERIATR OBEE R EIEHA b= R L ¥ —
&R AT R
SEERF.A [kg/m2-s-Pal 350%x107°
FEEEIRIILEY—E [cal/mol] 10251
#1.3.2-5 ~ U ok, @ERIATR OBREERFE LR
<) F Ik | ERIRIRK
SEERF. A [kg/m2-s-Pal | 113 x107°|350x107°
FEHEIRILE—E [cal/mol] 3452 10251
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Re[kg/m2-s-Pa]

1.E-05 , ——
eTUFTEl
A L
- A AGEFURIER |
1.£-06 ¢ o
e
-____‘;_\%F
____’
A
\A\R
1.E-07 A
1.E-08
6.E-04 7.E-04 8.E-04 qrK] 9-E-04 1.E-03 1.E-03
(#11400°C) (#11200°C) (#11000°C) (#71840°C) (#7730°C)  (#9640°C)

1.3.2-3 = U F Ui, ERIATROMBIESOSEESREE 1/T & OBEf%
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133 KN EAELERDRHBREE-HE

TERIATER I TEAE N — A TR 30wth & K B A RN E < . K7 OEAD L) b JEIF
M COREBRENREE L PRI TWD, TO®, ERIFTIR DK E A RINIRBE T

BB LT A 7~ 2 DTF ikBRr %2 06 L 7-.,

PRACBREL ORI IERE & U TR, Mk, ERATO 3FEZ TEL TV oD, SRR
BRCIE 3O T CThe b K5 D8 @ W ISR TR AR 24 L 72,

AR CITIERIATRALIREL DBIE N— A2/ LTz, BB N—ZDKGFIIA 30wt % TH
Do RERTIZ, KDOGHREBNEN—A K[EN— A fEEN— AL 3 /88— BH S
Wiz, ML — 2 CILERZERE (105°C2h ¥ —7) ZfH L Ci Sz, [i—2D
IKGTEARITAE DR 20wt % TH D Z LBy hoT-,

RBASME A 1.3.3-1, 3 1. 3. 3-2 (TR R E S 2w T,

7 1.3.3-1 IERIANRICREL K& A8 T RER S

r—24 PRFL BE [°Cl | BRI [sec]

-1 f A= 350 3.0
/\—

1-2 A 600 3.0
(30wt%)

1-3 850 3.0

2-1 e 350 3.0
/\_

2-1 XLF 600 3.0
(20wt%)

2-1 850 3.0

3-1 G 350 3.0
It N—

3-2 ¢ 600 3.0
(owt%)

3-3 850 3.0

£ 1.3.3-2 IEESLM

PRA G R 1g/min
MRRE 4%
YTV GROTRE 52/min
FAE 0.005~0.015MPa
BEY IV E 1.0g LIk
S ER B 20 73
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134 KN EAERCERZIERER

BFEN— 2 DIERIATRIT, KISOEETT 4 —HZHBD  ANVEBICTHEL, ZELT
TR G Sl Ae N2 VI LT, 207, 7 ¢ —FIC X 2 a0 6, F Lo
—¥B & BIA L FE) TR A 1g/min O CHHET 2 HIBICAE Lic, ZOBFNNEEID
5 LB R TEARWVWE, FEH LEOGRMEEZZEEB L, FRNERAEICEE LT,
ZDT=, JAHNG 2R E W ATR IR IRE WA 2 2 L1272 0 N 02 JREE &
BRFHOSFENEE I NI, BRLIESEMEEZR 1341 IR T,

#1.3.4-1 FHOEHES
EEAl EE%E
02EE 40% 5.5%

o B B 3.0sec 2.8sec

FHRIFICRBT DIFWNEEE ORI O FE 2K 1. 3. 4-1 12”7, 350 CHEETIIKRGER
OB L DETITEAETED ST, 600°CEHFTIIADEGRMEL RDICO>NTHET
H < 22 5235 b7z, 850°C TIEMDIRE LV HIRAIZIE DN TND Z b, BRIEEN
HEATWD EBZ HND, 650CHEM: L RBRICKRSEAENMEL 251220 T, AL DM
M23F BT,

#1342 ITHFMHCBIT 2K ERERAERRE 7T, FRFICBNTH 1.8~2.9%
BEOGERTH T, K5 0wt% DI ~N— 2 LB ITKSEEATND Z D,
REBHICRE L TWD 2 ERNBZLND, ZD=D, Koy 30wt%, 20wt%DHL D 0wt%
DEFREENZEAETENZ LD, KT FHICEBELTND EEFR D,
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FIFER—R (5K 5330%)

K[FLR—R (5K 5320%)

HBEZAR—R (K530%)

350°C

600°C

850°C

#1.3.4-2 KA DA EHR

1.3.4-1 FREIZIIT DR EEE

Ehdl 350°C 600°C 850°C
7K 45330% wt% 2.8 2.9 1.8
7K 4320% with 2.6 24 1.3
7K530% wtl 2.1 2.9 1.8
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# 1. 3. 4-3 [T/ MBI IR EIE (RELN—R) ZR7, 350°C, 600°CSEMTITK
SYEIEIE 31.9~36. 3% L IFIER UAS R L 2o o 7=, ZHid, FFANOIRE MK < IERIEE £ C
LTV T28 350°C, 600°C Tl HITREENE A TN E WS Z EMEZ LD,

# 1.3.4-3 JRyEIE (RE~N—2R)

350°C 600°C 850°C
7K5330% wt% 345 36.3 61.4
7K5320% wit% 32.0 36.1 72.0
7K530% wt% 31.9 35.8 70.0

# 1.3, 44 (KR EEIZ IS DUFRERER], K B BRBERZF M LI R &2 R4, £z,
PRIER X 13 (1.3.4-1) ZAVTRDZ, 22T ALITBRBERTOK B Iwth] (KR~ —
) A2 [TIRBES DR Sy R [wth] (RE~—2R) ThD, £ 1.3.4-4 12X D LIRBERTOIK 5y
BITRHELAN—AT 38 1% Th 5703, BRI EIEG TIXZ DL FEl> TV DR 56
Nilc, 22T, M 1.3.4-1 NHImOBREIO R B & 2B | BRBEL T &Il L
350°CEIER—ADE (34.5%) ZIUMEE L Lz, TNE Fll-5A T REMmAMHEA L.
HEEZIT-T,

B4 1. 3. 4-2 [IZFIREEIZ 1T D RBER D BIR A7~ 7, 350°CHRMFTITBBEL TH 5T, 600°C
X D LB TRRBEDNHEEAL TN D, BRBERITE S T 79.52% Th o7, KOEHHE 30wt % D
SETH, 850°COMIRELS CITRBEL T HRERE 25T,

UL EOFERNS . 850°COIREES Th D hiiak N COFMILER TRIRETH D Z LR nnnd,
7272 L 650 CLL RN CHEAT 256 Tt MRS TR Z B I/ BRBES T D2 LENH D,

X =100- 1—( Al j'[loo—AZJ (£ 1.34-1)
100- A1 A2

7% 1.3. 44 FIREICB T 2R, Ky &, RIEER

. o o Al A2 X
wH - RECC) | pssioms Blvel | MBE ORI Blve] | mEE
350 34.50 3450 0.00
7K 4330% 600 34.50 36.30 7.57
850 34.50 61.40 66.89
350 34.50 3450 0.00
7K 5320% 600 34.50 36.10 6.77
850 34.50 72.00 79.52
350 34.50 3450 0.00
7K530% 600 34.50 35.80 5.54
850 34.50 70.00 77.43
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PEHE R [%]

100

90

80

70

60

50

40

30

20

10

* K 30%
WK 5920%
¢ A K 570%
T T T 1
300 450 600 750 ag0
AE[C]

B 1.3.4-2 FIEEICRIT 5 REER
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135 F&oH
(1) BEEERRERBRELD

IRACKEE O ERIFT IR OB BEE % DTF HEICL VFIE L, L FOREES-, £/, K
FROWBEFRFH TIIN TN O R BN T I ARINHE Th o 7o, ERIAT R ORAE R
XK R EBEIECTHASN TV IHIEER RS TH D720, RAUREHIREE L CRIA
THENHETHDLEE XD,
- ERIFTER OBAER - A L IEMHL= RNV F—E ZLL IR,

HAPE K]+ :3.50X 107 [kg/m2 * s * Pal
IEMb 2L — ;10251 [cal/mol]

(2) KNEFXRCERIHRELD
IRACSREL DI G G R DRBE S R Z T B Z MR T D720, KFEE 30wt%., 20wt%,

Owt% EZEH L, % 350°C, 600°C, 850°C DR, CHMBESHRIE L= 2 A, LA
TOMBENME LN,

< RBESL DK EHHIT 1. 8~2. wthfEEE CTH V| I 2. 8 B THAAE L T 5,

- 350°C. 600°C TITMRBERL DIKEIE IR . AKITZRFE L TO D DBRBEITEA TV,
BRI R TR 79.52% Th o 7o, FTo. 850 CHRIICBW TR ER RN 30wt % D
A MOERREE L TR 10wt %BREERITIELS 72572, ZHUT, KOBREETHETO
FERINEL 720, RiFNEE D2 TORMNAARE L0 EEZ NS,

PLEDZ &, 850°CHD X 9 72l CTITBRBER IR E T 67% Th - 7=, Sk NHIH

TERTHREL WA D, 7272 L, 650°CLLF THMT 256, miilth TR &2 7838 S 72k,
IRBESE D MEN D D,
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4 BRBICETARIEBHOERERNE
1.41 ®REFEW
WRLAT IR I — R R IBEF K & KRG EA RN 30wthE m <. Ky OBADE
BOOARENTETTL2ETCORMELZSEST LD, FAMICENDH L (FAT
LONREN) EFPHRINDL, EIT, ARBTHMIIKOZELZ MITT T A —
2 DHETE AT > T2,

1.4.2.7% 3¢ e 8 D = &

KR FBEEMOA A =T EK 1.4.2-1 1273 F, R HRENMA S, HE»D
100CIC s =G E KT HOERBEBAKSIERAEZBENLRNLERETDIEEZLND
T, KSNEREZETTHET, HF~DODABITETASOEREICHEDLDNLD &K
EL, ABFEHORM AT, M., EAKSIZOwthEKE L,

AFEREIEN 1. 4.2-1 2R T X000 BRSO E ) % DR 28 BAL IR Y 72
VI8 E] CHRLUTEN L, TREF2ABEMEM S 2010210 5 8E ) 13X
1.4.2-2 TR L, XN 1.4.2-1 2T 2 &tz 1.4.2-3 12720 0 &%

SE T Ry I3ORL R NDEeAR, FHKIBEUNTIR R EFSBAMTH D720
SONEBERNRTA =R LD, HTYR, KogARICHETHIHEIT 1 FE, EH

CHETAHETIZEEDO4FETEEIND, OFD ., KIBIZABREM 28 T57120
Wik TR P RE2/NEL T 5, TKKDEEZRERTEED] L0 4FETH TR
SIRE] 2 EF3F90 X 0B THDLEE XD,

BES DEREN]

AR T e = mE R S /- =21 B Disec]

(X 1.4.2-1)

AF A BEAIFFRE S 7=UZ

o [Jsec] = #i1F R EHE [ 2] < (o FRBUZ W/ m2] + BBHW/ m2])
ZT5EE

(X 1.4.2-2)
T B o] R [kg/ 3]« 472 48 [m] x K &K [- 1 A kgl
Bz 2 (BESURIE - H TR Jw/m2]+ {ﬁ&%ﬁxx s SRR - *ﬁ%iﬁf&“ﬂ[W/ m2]
(% 1.4.2-3)
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FFRE
K]

BROOREN]

= WMET T HEM[sec

TR B ERELl
([ZZ1 HBE[J/sec]

IR ke DEEETR TREE EH S0

100
ERT T B [sec]

E5fE[sec]

1.4.2-1 ZABEETEMOA A=
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1.43 BRERKR

X 1.4.3-112RK 1.4 2-1 O E LERENOEREETHMEZ T, Ko0F
AREAFHHOBBITHMIEHICRIN, KSOEEENLL RNITEREREHRD
B 7%, AIUAKDEARTLFEHTEENEWVIEY NAREEMIIELL 25, £
o, RN KRELS DI ERRBHMITIEL 25D,

B 1.4.3-2 ICARTETRBE O EEL 537 XA —% (R, KoE&aFE., KH
RILE) OMBKZ RS, MR, facARETRBZ RS, ~v— I —0D
X 800°C, 1000°C, 1200°C, 1400C LIREMICRL TWDH, v — I — DRI
KA HFIZ K 5T 10wt% ., 20wt%, 30wt%h& R L TW D, B 21X, /K5 30%, IR & 1200°C
OHFAE, OOFETTry PLTEY, REN 50um OBFE, AREETRMITN
0.02sec, 100 m OEF4E ., K 0.04sec, 200um DHF AL, K 0.08sec TH 5,

BT RFIEFTOBA S IIEREET VEBRMEMITICH AL TREY, BEH KX
KD NHIEFTROIRIFELLEZET L XORBEREZMIT & E R LEL LT
STWnD P ZORFEETHMEASBOFREEREZK 1.4.3-3 (T L7z, ik
Lo, AEERLEZHEFREELL TR, RKEAKSICET 2K FKEHO
HEFTAREHLEZXTARBTHL EEZEZXOINLD,

RAGEEL ORI L — P —RIIFEOMER R TH 2K 27um TKI D 30wthh
AL RN 1200°C L B2 L, £ 0.02sec L FOMBERB TR NDEET L Z LN
DND, LINL.KGOERRNRZ VG E IKEBHRRIC IV FRENHES L.
KENRKRESRDIEBEZOLND, BREBEFRERORBERZ & O 2 720I121%,
FIRFE CARDZRBIEDLENMAL DD, RHBEZ/NELT 5, b LLIF
KOSBZBE TS HLILEN DD, £, FHKEEZ LT 2139 Bho T A —
ZaMESEL2X0VERNTHLI N FHKIRELZ LT 20FEFIDEHELV,
ZDH, WHWICRELZ/NSLS T, K3PEAELZRTIELILENH D,
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0.12

012
#3500°C + o0’
010 || mumone 0.10 - mio0007C ’
- A 1200%C - A1200C ‘
3 008 f e E 0.08 + P ]
e = 0
E 0.06 E 0.06 =
ﬂé = » iR * - el
e 0.04 e ' :g 0.04 - A
. = A A
.7_,_,_,,- = } — e r S A - —X
I e X
15 20 25 30 35 0 5 10 15 20 25 30 35
I5rEBHEwes] K48 BEwts]
\[zLs /4 sty
(a) K% 50 u m (b) Hif% 100 u m
012 : 0.12
+000C e + 8000 /
/ u ///
0.10 | mwoc ," 0.10 ) Mmoo . :
A1200°C L1200
- )] =
2 008 T iaw = 2 008 1 yar : 7 *
= ’ A = / x -
E;E 0.06 = " E 0.06 /. A -
m A el i /’
0.04 . A - ; / A
4 ¥ X # 001 AT
X - x
0.02 - 0.02 WAl .
S/ .
o X
0.00 B . T T T T T 1 0.00 a
0 5 10 15 20 25 30 35 ' ‘ ‘ ‘ I ‘ I ‘
0 5 10 15 20 25 30 35
K9 & AR wik) & AR wik]

(c) hifk 200 m

(d) k%300 m

1.4.3-1

FRIPEIT IS 2 7RFE 78 T IEfH]




A FE5E T Fifl[sec)

0.225

0.200

0.175

0.150

0.125

0.100

0.075

0.050

0.025

0.000

mipgd'®)

10%
20% ‘
30% =

1400°C

P [um]

4 1.4.3-2  ZRFEWRERNCBI T DRifE, Koy, I DAHBIIX
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0.08

0.07

0.06

e
o
&

52 T W5fEl[sec]
2

-
2 3
e
o
(V%)

0.02

0.01

0.00

10% -

20% g

mipgd'®)

800°C

30% £
/
7T an% 1200°C
- sHfe

Arrans 102741227°C
Xk {E

1000°C

% A3 40% 1300°C / /,//’/
Ce N -
vl - e
) / II‘/’ B -
A/ P » )
o Z o
/ ”/’/,/ . — _-__.
/ = o -
/ o - -
o //"’ - = e _
N Ay 40% 1027+1327°C P —
kil — I
—— o
esra0% 1200°C
e | e
0 50 100 150 200 250 300

R um]

1. 4.3-3  SUEKE & FHEE O g

2-27




144 F&oH

Koy DERH L AT OBIRITHAIZANC K S, KT DOEFENZL 7R AVTFRFEREH]
HEL< Y, RUKDEERTHFEKIEENEWIE D BERIEMIIEL 25, £/, K
BNKE L RDIEERBIERIIEL D Z e Do tz, £io, 35 THREMICEI T D k0
BeL KRR REOMHBEKIC XKD & KOEAE 30wth, HE 1200CDGE, Z&AFETE T
M1 100 um DA, K 0. 04sec, 200 um DA, £ 0. 08sec ThH D, BALKEIORIFEN L
— P —[EPHEORERE R TH DK 27 um TKRID 30wt a. IEEN 1200CLLEZ & K
0. 02sec LA T ORI CTKDIDEET D Z ENDND,

B O STERE & A [R5 U7 3HRME A bl 9~ 5 & 85858 T £ CORMITEEI L TV D
fEREIRoTe, 7220, ARIEN LR REIIREAKR IR DO THY | BEAKSH
%< D LEMRIC X D HEEIIREECTH D,

KDDEAENZNGE, REBHRICE VR FRESFEES L, RENPKREL DL
NEZHND, REEF2ROREERZ B 57O, BERFE Tk E2ERBIEDL L
MMBE 2D, KifkE /NS TDH, b LIIKADREE TS ELMNERH D, £,
FHKIREZ EIF 5139 DM /NT A —F %0 LS/ 5 L0 bR TH L0, FRAXIE
EAE ETFADORFEELVHELNZENFE XD, TORD, MHITHRREEZ/ NS T5H, K
DERFREERTSELILERD S,
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2. RIEAH OB ERE

BTE L D RIENRBEEMICEET LI BN, THEY, MITCHBRRFT S
ETiE, FIAT 2 RACBEORBHUENEFICEEZTHD, KETIX, Brdbd
R DM EHFIEIZ O TZORMERL, RFEEICBTDHRENEHIEICZONT
et L7z Rz rmd, K 1L.3-1I27RT X2 ICRILHiaE THEMA T & OB IL 3 &
A BB H S D RAI% K. WRIAT R O 3FEE TH Y . FIH Sk THI
AT EOREHFEIXER TR TH D,

SE

21 L—YEF-RHIEAXICLIHESMAE

RAGEREE ST O R A & L — F R - BEEIC TRz, R hicahBEh
RIS L=V RERFN T DL, L—VohFRFiIc X EFHRLZ S &l T,
ORI E L XTERT S L EREIZERT I RGO D, ZOEPTY &
TOBREXOBREDNAGNDL 7T VR —7 7 —ONEHFR 2 LA L LB &217T

Y WXk Ko DIl BRI RE A ERDD N TE DL
L. — PR - BELE TEBRB 2 R Ic oS TRESMEUNET 2720
iR ERFEAELTWELEEL, E6E6IER-oTLEY, ZDD, EEIZ/
— T ETHEFINDIRBESATIERVEVWIBEARD S,

Fe2. -1 TR AMAREICE T D HAKE. BEFE, ESRZ T, EH
MO BEE K 2. 1-1 12759, X 2. 1-2 [ZRB% R W% 5. 8RR R O R £&
Sy R,

F2.1-1 KAESMAEIZRL T DMK, WETik, TR0

= A48 LMS-2000e (KX LA PV BFH)

B EHE 1. DHMEOATIZIVIAEETo =,
21:1*"’%%@&51&( t&éﬁf_o
S.HHZAMBICANL. BRAXCTHEITMAEZT o=,

B E &4 AIEEE : 0.020~2000.0um
FERER - 1.P.A
BEEDEEM: 15

2-29



2.1-1  LMS-2000e (FF Xttt A1 v R

| (%)

01 0.1

PO

Q¥

(%)

801 0.1 1 10
BFEE (um)

100 1000

b1 B

oAl T

1

&3 (%)

5
1 i Bl
“ T Hl i

. 01 ‘ =1 ‘ 1 10
W (um)

2.1-2  BRAGKREE 3 1 D RL £ 53 AR
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100 1000

D50=27.9um
mi’:]?i=49.9pm
B/ME=0.4um
EAE=448um
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Ft1E=68.1ym
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EAZE=893um
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22 5BV RIFICLPHESMAE

KEETHW S LD ERATRACRE ORI A iE, L — ¥ — B 8OEL 9 47 %5 1
Fo TR, RIGAB O LR FBAR, 27.9um, EIHEFITMMAVI &R
BIno TS, ZORFHEIT, RIGREO —REFEICHET2EEZALNLD,
— 5T, KBEORABEIL, — RS EBELEZ ZKRETOFETHEEL, 20X
D7 WKL T ORIEICE T D RALRE O X B N RBESCHBE CITEEICAR D, AR
EIToTWHH T, RIGABOPIZHBE CTHABCTE S X5 MRk F203HUL S
Nlelzd, ZTOXIOBRERK IV EOREHFEL TWDH, EEMICHEET S
e, S50 TRBREiTol, £, ¥ T4 v A = LA—F DO KKEL
FOREZSDIVARTERT S22 LA AT,

MR D520 BRI, JIS Tk, @, AT L L THBETIENPH Y |
MEOLOEFMT 5, £, BEEOBVVHEDOS D WH T T, P TR+
FLEZ0HMSETEDLVATEITHI>IZE LD, AR THEAT D RICKENTE K
F30%DIRETHRELE LTHEMAT 2, > T, KEFALKRETO, RESHN
HETHDH, TORD, RIGABOEEREEZITLT, 52 Wi A v TR
SAEEBEL, BRTOHEERI NIV A — MrA—F O & E &G ICFEM T
HZb, MEARBSCHBARBOKICEIDEEEZMKELIZRETDO~ A 27 1 X
—H—F =X O R TFORFREZFMT L2 a2, BME L TRHBREIT- 2,
FEHSDLVWH T THRODDL 2R LILE, RBOE, BREOWM/IELE H
e L THBRICEIBHS VIRBE1T - 72,

221 FHABHZIVSIT
(MIJA—FLF—FDERB D 5505+

KA, SVA—MLF—FOMNEEET LI ELELHMNE LTFHRICLD S
LH0VEHBREITo, K2.2.1-1 IR TE5ELZ0NEMHEN, AOFIZEY, 7L a iz
RFESNTW DT ORILE ¥ — THE O L2 ERL AT O RALRELZ v T, KL
B MmMEZIT o7, T ORACRENZ . RAGKRE O 45 I K O 2% 0 7 i 7B (T
fEonZbD LA Lr Yy FOLOTHL, KRABRICH WIS WL, BB 9.5
mm, 4.75mm, 2.36mm, 1.18mm, 600um®DbHL D TH D, RICKE O BT,
A2 EBET DO+ EBEEXMRT 272012, 300gBEL —EIZE LD TESD
S, LT, 1 OB T 4000g BRE O RILBEZ 5D 0, REZTLICED
TRt BEEZPE L, ESMEZ KO, £72, 9.5mm»H 4. 75mm D
SDHWVIEL 1IN, 2.36mm D55 WV TIX 2 HRE TREEICSD b, 1.18
mmé 600pmDSLNTIE, 5H0RET, RICAERSLIVWEIZEASHEIEL
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L lgolld, ThiaboT, SD0VWARETLEERRLE, 5D 0VRABRILS
Al 0 R LAT - T2,

B 2.2.1-2 1%, S50RHBE»OHB O RCBREORRSMATH D, HBIL 3
4T 572, 2.2. 131X 5D WVWHIEIC L > TR T N RILBABOEETH 5,
RACIREHZIE, 9.5mm Bl E DMK 5 % RREFAEL, 2.36mmU LD b D TITH
B C 2N BEFET LI ENbhrole, 2D 2.36mmbl EDRAKRENL, AD
FILED5D0VRBTHL, BRHICHESNHICSDE I ZERTER, 72, ABICH
W7 AL BT D O R E IR SN, 5DV ETRENKET D L 5 7%
ERIEZRT Z ElT ol &, S0 o MeirER<fETHLTL D
SENRVWBREOEINH o b, RIBGRERZ L a U NICRAFI LTV
RATHELTWIHR THLL B2 LN D,

(2)RA47BA= LA —F D ZRHF D 5551

B, RBRIC k- T, RAEREHCIE 2.36mm Bl E O MK 25wt % REE EFh T
WD ZEBRhoTe, =T, L.18mmEL FORMMBEORE S ME D&, 2.1
L— W — [ - BELEOERIRT O A & B L T, KERRBESMITHR > TWND
TEWyInolt, EIT, S50VORGEEZRFTLIZE Z A, BAKE 30% D KA
B CixhikflofME I REWEZD, —EILS2) BN ZVWEEA, 1.18mmbl Eo
bOLEELD 1L.I8mmUTOLSLWVWTIE, HEEVRB IV, +H5I055 7%
W2, S5V EN 1I0gRETHIIT, AFEEFVZEZ T 2L S5bd 2
ERMERENT (K2.2.1-4), 22T~ A 7 82 A— LA —X O PR 1 Ok £
DA R L7 WS, 10 BREOEE TSI WVWEITY Z LT Lz,

2.2.1-1 HBRIZHFEHL-SD N
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45.0
40.0
35.0
30.0
25.0
20.0 - =1@EH

150 -
100 =2EH

50 - =3EE
0.0 - mEY

A [wto]

HFE
2.2.1-2 FHEIES D WIT K D RACKRE O KLEE 55 A

4.75mm=-9.5mm

1.18mm—-2.36mm
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600 4 m—-1.18

2.2.1-3 FENSDLWNIT XS D RT RALBRE

450
400
35.0

_. 300

§ 25.0

E 20.0 -

" 15.0 1 mRACRR R
10.0 - "RAEKAR [RR2
50 - I
0.0 -

D"Q\}& )’0@\} ,\'\% \\q’
&
\“DQ\\/ @Q\)
55NHFE

X 2.2.1-4 FESDLVICEDRIBBREIOR DA (5D WHEE 10g)

222 B#HSBZNSIT

FEHSEL20WHTHABRTIE., BIECFHEALILPD2TOREBOY TV ZLET 5
TENEELW, F, FEHOLDMEAZICLIBRERLSD VPR ORBIC L DRE
LAELHLIEZEXAOND, £ T, RIGKRE OIS FEMEHBRTIix. %
MIcLsEEBIS D VWEEZ AW,

FUBRME B WS TYLER #E#L o> RX-29 55 WIEBHE TH 5 (1M 2.2.2-1), 55\
X 2.36mm., 1.18mm, 600gm, 150y mDbDE MW, FhEEZHFLEZL Z
AL BERSDLNWTH, REORIREZ —EIZS5D28) T HLHHFEEVAEBC
L2 e, 5D WVWEET 10g, 50 WHEREIZ 200 & Lz, MR BR%E O XM
RBICB T 2R ESHOER EFFMICOVWTIE, TNOHLDOEII/RT O, 2 OH
. RIGARELORBESHTORBERE FEHSDLINEDEVIZTOVWTIT,
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2.2.2-1  W.S.TYLER t=# ® RX-29 5 %\ E % b

RBOMBR, ABIS2 0 2H8AT 2T, FHIV LSV TEADELS
N, 2OV IV ERECTELLIIC20, HBMELER X, LaL, 600
pmPL FOMEMT, BTEXLEG oL — Y —EIIT L0 RS WK S L&
o THD, EEORZ L L TIHEFEENRW (K 2.2.2-2),

223 EEH

S VRBROKR LY RO FEHNTI 26wt% @ 2.36mm & B 2 5 MBS E
FL TV 28, TRUTORFORETIE 150y mBEOK TH DI &R0
Mo, Ln Uy KSR 28 0 BALIR B KB AT S K % < 2 % MR B 0
KWL DHBLEERLETH D,

60.0
50.0
—_ 1 LRIGIE
5 40.0
S 300 —
1 2[E1 B
L3 200 +—
10.0 +— SEE
0.0 | | o
N N & & &
QDQ\} QQ\} ,\‘-b((\ n;é(\ ‘_bco((\
N B N SV Q9
& & &
QQ Q‘)’ \).\(b
'S\é L‘*ﬁ?&

2.2.2-2 HENSDWIT KD RAGKRE DKL S5 A0
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2.3 MFEGRDFICEDIHED MR
231 BW

— WAL FBE 30 m D RAGIKREHT DWW TEERB LR T 2720 0 BUE T 3 &M+
CoOWTR By Ailz2EM L, TSI LICTFHWICED 600 mBL T,
600-1180um®D 2 %> AT HOWNW TR RSAEZEH L7,

2.3.2 FHAIBLE

Wi W oA @E & L C Malvern #:54 Mophologi G3 (X 2.3.2-1) Z AW T, &
W71 0.5,1.0,1.5bar @ 3 B L OFHWIZ LD 2 v 7L ORI S A 51l
B K OGEHH G o Bl 5E A i,

AlTERE 05um — 10mMm  smgms s oty RS
BB TOER T A—FERL L. FNS00mhSEnRTHE.
AEES BESE. BEE. THE. BEE. §N. P40 . AfE. BEE 2", SEE (RER). S8EE G
BEE (1-FA~S HE). BEE spERc-4ammm amss
Loz Z i3 2.5X 5X 10X 20X 50X
174 Y FEZF IO L% 123X 247X 484K 887X 2468
BT (um) 13 Bb 35 1.76 05
MK TR (um) 1000 420 210 100 40
o — it 0.075 0.16 0.3 0.4 055
e EERE (um) 97.78 5444 11 3.44 182
{ERIEES (mm) Ba 18 16 13 =k
KR BHiREE. BRSO 0 A e BN
AEAT—F 180110 (mm) ShlE 76X 26 (mm) 4#t v FOERRR
CCDhAS ES )X 27 umx2 7 um. 2592x 1944 (5 MegaPixel)
HESR I - HEOINES (520E - MR - AR F SOP (SRR (CREER. ST E - AEEETLET.
E7+04 G3SE (180x 110 mmBEZ 7—/ BFE)
[Pl SHR. FREPERSESEDEY,
FL—o L Fr— 21CFA 3. /0036, NPLIC FL—4 274882 r—)| THIE.

2.3.2-1 Malvern £ % Mophologi G3

233 AR
Sy BOE S EDBOEMRL TR 2 £2.3.3-1CaR T, HRBET e T 7y AL EKI, 2,3
AT, SBENIRMCT VAT — MCRE 20T 2B OMEITE ) THE%IX
1.0bar., ®IEN0.5bar, MRANPOIIEFENOREBRE~DEEIT NS AR
LHN, BTy AN ETF 2y L ZALEb a r IZIEEELTWVARWVTI9 m
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EET6u mDKLFNIDTOEFENTEBY . TN ZRIIT D ED501T98.3umE 2D,
ERMIZ100y mBL B2 % EEEE LR A%, EiX300y miEE, 0.5b a r
Llbar TIHEEORELGD, MERERTIRAONR 72, 1.5bar T
IFEERRIT A D 72 o T,

% 2.3.3-1  EFHIHS R

SHESR D50( 1
(bar) m)

0.5 126.7

1 122.8

1.5 148.7

Volume transformation: CE Diameter (um) smoothed over 11 points

0.8 enrrmrmrrrnannes R EEIEETEE TR e R AR CRCREEEERLREIEERAEE e 100

Yo
8zIS18A0

' 01 1 10 100 1000 10000
CE Diameter (um)

\— Record 3: Test270.5bar|

X 2.3.3-1 B8 EI 0.5bar (D50: 126.7u m)
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Volume transformation: CE Diameter (um) smoothed over 11 points
08 .................... e __.‘\‘ ................... (SRR EE LR RERETER ,100
o]
<
8 o)
@,
N
0]
0.0 : J ;
0.1 1 10 100 1000 10000
CE Diameter (um)
|/ Record 1: Test1]
2.3.3-2 Z#JEJI1.0b ar (D50: 122.8u m)
Volume transformation: CE Diameter (um) smoothed over 11 points
r100
ra0
80
70
60 o
2 I 3
>~ r50 7
| o
r40
r30
r20
r10
0.0 ; — — ; 0
0.1 1 10 100 1000 10000

CE Diameter (um)

[ Record 4: Testi_1.5bar

X 2.3.3-3 SEEI 1.5bar (D50: 148.7u m)

F T2 TN DDSE R TR A FK2. 3,321 RT KRBT e T 7 A
Z[X2.3.3-4,[¥2.3.3-5ICRT, HEENITOWTIERIE FIiF70.5b a r & FEH%t
D1.0bar CHELRENRARONRN>T-Z2 25, 1.0bar & L7, 600um7T
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VEITODOWTIEDS0AN110. 2 0 m  Fe RALEEN598. 9y m THiVWVHEY OFE R & 72 o
728, 600-1180u mIZ- DWW TIED503128.6um&E600u m7 > & 20 mm L H
BEOLRWRERLE o7,

% 2.3.3-2  EFHIHS R

o7 D50( 4 m)
600U MT A 110.2
600-1180 4 m 128.6

Volume transformation: CE Diameter (um) smoothed over 11 points

r100

(%]
=
azislepun

0.0 . ; e ; 1 .
01 1 10 100 1000 10000

GE Diameter (um)

[—— Record 62: 600under re|

2.3.3-4 FEHWVN600um T X
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Volume transformation: CE Diameter (um) smoothed over 11 points

O 00
09 e R — R I T SO (90
I S SR S SR VA — [0
07, T I ARV | o

az|siepup

0.1 1 10 100 1000 10000
CE Diameter (um)

——— Record 61: 600-1180|

2.3.3-5 FHilv> 600-1180um

2.3.4 FEOH

REBERBICE LA EZLONN—F O TORBESMATRITRETH D21, 56
DEDHAANTEE =273 M b100p mBEThHoT, LLY TNV T —20D
FZI320-30mmiICER. L2 b O H Y R ETITHND DN HOWTIEARAT
DL, FLImmBEORYIIRERMNFLEENLTBY . 2B K ADLEITT
PRGMELTIERELEDLDZ LR D, MEIXTRBARKSOEBEBE LD L
BEXONDN, WMBELTAITANTICRIERE~DORE TN VA KT oK
DOEFEPENERBEICRESSEEST LI LT D,
F-FHEHV600-1180y mH > FiCiE600u m 7 > A MR83.5% G ENTHE Y W
Y IVRL 5337698 D 9 B, 600y mA— NIT DO T NTRLFOHTH D, JRE &
LCHBEB I CTREL TV ECEsTR B REThHo7zZ &, KM
INSWEBEERTH o Tele 0N EL LT <0 FHRIRICIIEER N b O L
A R

B 7 R T B IR T ORI DR TE 570, BIRKL 7200 EHEL TV
D00 HE CHETLIILENTELHTAY y bR, RILBEO XS
BmAKGOR T DG, RO 7Y U FIERLREFIECIY, ST T
e & FHAIRE TR DB T D LR RBIEDLT AV v FBH D,

2-40



24 L—HREIFXEGHFESHAAE

241 B®Y

A U7z X9 IC@mKy DORIGREHT O W T AN —FEERFORESMNEETH

HZ &b, WEE ) XVERORESAMEEEAICHE TE 52 L =PRI T

MERT 2 L & bIThER = 7 i & | F ik 7 iR A RRH A A I o 5

242 EHAIBE

Malvern #L# Spraytec 7 E#Z H W T, LT D 6 £z~ TEzEnEnH o7

Vo7 L—Fk 1Hz T, 34 MM TR %

ERAMT 5.

FHHEIL 72,

AERR L—H—@EHrE MieEs& & Fraunhofenf LB L0
ZBIELAIEEREE (5557) )
HITESE 0.1 um—2000um
HELZ 300mmL/-2/X:0.1 um—900um
750mmL/2/ A 2.0um—20004m
J—+24123) | 100mm ($520.5 pmiF) . 1mLLE (iR 1 0mBs)
piet il BIVEATE 5%LLE EEICEDEES)
¥ R AU LA L —H— 632.8nm 2mW
L—F—2=X | Class 3R(IEC60825 : 1893+A1+A2)
AITEEE HETE—R 1Hz
EnEE—F: 2.5kHz (B#) . 10kHz (A 7/32)
FhesE 1% (DvB0. NISThL—HJ) g5 7w A i)
BRGE CV 1% (DvE0.NISThL—H FARRS T 5 AEHE)
AERUAH— | ABBRUAH— BEF I FEEL L L
{ AEBRUH—TTLASEFEEZA M vFAH
g PR DR | TTLHAR— (28)
2.4.2-1 Marlvern -8 SPRAYTEC
#2.4.2-1 B
&1t
% s 5 5 A D % 49k
) L) E#I7 fEE 17 ‘
= B No. B %I JrK FE D fiE B & AbEIF | BEIT | BE
#®ia & & R
£ ERE &
2
[ke/h] | [mm] [m/s] [mm] [m/s] [mm] [-]
No. 13 | 14:00 t& 90 2400 15 0 50 0 = -
No. 19 | 14:27 k8 90 2400 15 0 100 0 = -
No. 14 | 14:57 & 300 2400 20 0 50 0 = -
No. 20 | 15:02 k& 300 2400 20 0 100 0 = -
No. 16 | 15:41 k& 90 2400 15 0 50 0 =] -
9 R
No. 19" | 15:55 k& 90 2400 15 0 100 0 =
g
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243 FAIER

B2. 4. 3-NZ K FHFMICRB T 230 B O LR B S i L =T, 722 4.3-2
WCHEFE B 90k g/ h r . M2.4.3-312300k g / h r B fERE = 7 J&# . X5 %Ak
REFO A MO EREXETTIREOZNEN ERBSMOBAKRE 72 v LT,

B12.4.3-2,[¥2.4.3-3X WV ER =7 EICLY KETNESLSRLIERIZH D,
2. 4.3-4 X D BARORBENEZERICOMER N TVWDLIZ Ebbholt F12K
2.4.3- 5L VIEEZTIHED EFIZXV400umlh EOREMTIE R 2D 2 LN
Lol

10

—o— B I0E[E T 750
—u— A E 90T 7100
8 —a— {4 2 300/EE T 750
=< 45 2 300ERITF 100
= 60— mEEs
1 —o— B
"W o4
2
0 g
1 10 100 1000
AE [um]

2.4.3-1 RLEEITAN R RS R (3 2 W F-4)

1000
=®—=Dx(10) um
= —o —®—Dx(50) um
—0—=Dx(90) um
: - =
= 100
w
® — 3
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20 30 40 50 60 70 80 90 100 110 120
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X 2.4.3-2
1000
I
3
— 100
L4l
H
10
20 30
X2.4.3-3
1000
E
b=}
= 100
il
&

10

FER = 7 Eo#E & R OR%E (90k g h r)

=8—=Dx(10) um
— —®—=Dx(50) um

’\‘ —®—=Dx(90) um

40 50 60 70 80 90 100 110 120
BEEZ7 F#E [m/s]

FERl = 7 A LR R ORfE (300k g /hr)

—®—Dx(10) um
—®—Dx(50) um
=@—Dx(90) um

\

B

X2.4.3-4 BV &R O B R
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1000
=0—Dx(10) um

—®—Dx(50) um

Dx(90) um
E °
3
“~ 100 —e
Ll
;ﬁl ®
—e
10
0 40 80 120 160 200
EXEIT7EE [°C]
X2.4.3-5 JEEZT7IRE L RO MBZR
244 EXR

MR CITESE T OWIEILRBRBA AR ICRE, R =T R vIkEET, 7 u 7T
DA N—=ZFRBICEIVREL TRBRELFERL TWDH, RECRER 7 ot
WEOVETBREPERLESIEIMERENE D L0, X2.4.3-3, 2.4.3-3THL
BRNESL BRI REEDS DPHETE TR WAREER JER T IZ XD
KBED S DIZACIEN > THEFZET IO, FLOAPELTVWDEZ L THEL
ol LR ZAAEE LSS, FLEEZTOREZ LA I EHMEEFEN
TRIMEBEICI VM EKRIBEAD L, BEIBEATHWD EHAISND,

A Bl O FHRNC M L 72 SPRAYTECIE A > T A > THEEIRBE ORI 4 4 & FHlll © =
L, RBREMFICEIDIRBESM~ORBELZFHMTE D, V—FRRBM L2
HE COKRFESL M TR K750mnE TEHHEITE 525, & & 5 AT 10mmfE B o F # i
ERDTEDETTEEIDMARNDL2GEG., EBEEKL L TICEHNTZLI2XY,
LTOREORWSAET LI ENTE D,
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25 F&H

INFET, F2ETIE., RIAGREIERIFORBROA MR T H I ENEEL L, FREEHE
DIFEITONWTIHRTE T2, THENOFHEAE 2. BEE21TH, £, FHEHIEDO A
v h, TAU Y FEE2L51LICELD D,

#2.5.1 KB MNESE—E
KE Ak T Ak
21 L—HEF-8 | AiF—D2—2IHEFHHEFH | MAZEADICHBIETHESF
EIEICLDHERD | MERDIIENHKESD, ZRAET SO MFRIETAES

mAE

TW=EED, [EoEsIhoTLE
. TN EFRIZ/N—F THESE
NOHENMEFIELSD,

221 FESBL0VD
[+

600 m KYKRENH A XD
ETDADWERIIEZIHE
RTED.

EEMENEL,
KODEEIZKY., 550D EIC
MNENHDIZET, IMNIRIZHDE,

EEIRILLZMETHS, AEDWE A XDHFNADZHE
{13%1=6.600um LUTDABEE
RIFEEMEHIEL,
222 BWABVS | EEUMFEHLBRLY, EERERL,
(+ BREMNDIY,
EENRIETHD,

2.3 FIFEBRDHIC
FHHESTEE

AFORRNERTES:
O BARNFEOMNEELT
WADONEBRTHERTHIE
NTED,

100y m {HED/PMRELEE

AIRE,

RAEBRHE D LSICBE KD DHF D5
B.RHOYU TV HEPRE
FEICKY. YT BRI
TKRADEIT DL RBRNED
%

1180 u m AR KBIERIBERI FRETH
Y. BIEEE AR,

2.4 L—HEFRE
BRI FEL AT

FUSAUTESEKEDOHE
DT EGIATESO K
ER/NSA—BZ L BEEN A
DEBEEEHETES, AE
#iBE D KT A MIFERK 750mm
FTEHAITES,

AEEEDNTSAMIE, 10mm BE
DEAEEA LGS -HEFIZHMH
HoEE. AEEEEHRELTICE
MLTERITIDELN DS,
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2.1 L—HET « BELEIC X SRR ARIEIC T, @AI% R, Mgk - ERiaiR o 3 filE
D IRACIRENZ DWW TRIRBE 21T 2 7203, KD b ZWIERIRTIRIZE T, e/ VRS HIE
ENiz, KDL WGE, BEIC L VR FIIREL 25 L Bbha M, fERNG, EBEORL T
TR MEVRTFORERELTLE > TWDATREMEN S 5, D72, MoRIEFEIC
DWTHMFf Lz, & 2.5.1 L0, KBRS AOREMFICEAL T, 2.2.1 FELSDLWIT &
2. 2.2 RS2 WMT ORERITFSGE L W2 D 2 &, 2.3 ORITEEONTE 2.4 L —W[alfr=GE
b PR AREDRER BRI L W2 D Z ERbnrotz,

ARFEETIE, N—TFTHBOD, HERETORRDMNPEE 2720, 2.4 L—HF R
BRI TR ATRIE DS L TV 528, JERFA KL | FEOMRERIOREFIETHHRLNS
7o, AFEETIT, 2.2.2 S D W) &L 2.3 ORI SNT 244 /37 A —% ORIETIE
ELTEAL, b REeh 2R REIL. RO & LTV,
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3.1 IREBABWVICLIHBERE
311 HERSIE.BHN
FB2HEOBY ., RICGABORBENEFEKHICKEEST LI LN an>TED,
MOBRBERTAE RIS T, B 100unBBETHOHAIXEWREERNGELND Z &
Wy hoTW5DH, KAE TR, RIGREIOK ZRZHREST L LE2HEMEL, 20
TED—=D>THLHRHSDWVEIZEILZ2R-BRICOVNWTHRET 5,

3.1.2 KRB A&

31271 RS D VWM EZ RT, BRET. Ay N RAT 4 — 4 -
SHVHETHERLTED, 520V TICNo. I~No. TORZBBEHREL., £ T
fELZrrrroEEZE L (KM 3.1.2-2, 38, £/, FARICE
BH5S2WHET CHE L ZRIBEZ -8By 7 7L HELESMAE YA
AD5DHVWEHEMLT, FHLOWICLDRESMOHEE L, KRB TIX. £
AEFESDINE L,

B S VWRBEMFEEZE 3. 1. 2-1 IR T, RACKRE O 46 REH X 20s 72
TH—L7z, FELOVWMBEY A X2R 3.1.2-21C7-5F, SDHWVRMIZ—EL
LT, &fF&E#H— L7,

; s <—}
A
BAT(—¥ \ RVS-450-2.

e A5 EMHBH
__________________________ \

™

LA / ¥ v ¥
o] o) 3] I ]
SEVTHHEBEH
3.1.2-1 B AR A 22
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#F 3.1.2-1 fRE 5 D W B S 1t

AL PR BEAG R R (3£ @) | 20s

wMEY1X

2,380 m, 1,194y m, 650 um

ALk BB

30Hz. (22.5Hz)

3.1.3 HERAKER

# 3.1.2-2 FHELIVWRBRME Y1 X

MEYa4X

2,360 4m, 1,180 g m, 1,000 4 m,
600 um,.500um,100um

# 3.1.3-1 TR S D WA R A2 R L., 3.1.3-1 IZRBRDOEE &2 "7,

% 3.1.3-1 IRE.5 D WS R

T Ak No. 1 2 3 4 5 6 7 8 9

A (um) 2,380 1,194 650

RE % (H2) 30 30 30 22.5

=5 No.1 0.41 | 0.63 | 0.43 | 0.15 | 0.12 | 0.12 | 0.01 | 0.01 |0.01

(kg) No.2 | 0.70 | 0.44 | 0.57 | 0.41 | 0.37 | 0.37 | 0.04 | 0.03 |0.01

No.3 | 0.03 | 0.06 | 0.03 | 0.18 | 0.21 | 0.25 | 0.04 | 0.03 | 0.01

No.4 | 0.01 | 0.01 | 0.01 | 0.05 | 0.09 | 0.17 | 0.03 | 0.03 |0.01

No.5 | 0.01 | 0.01 | 0.0 | 0.01 | 0.03 | 0.07 | 0.04 | 0.02 |0.02

No.6 00 | 001 | 0.0 | 001 | 001 | 0.02 | 0.03 | 0.03 |0.01

No.7 | 0.31 | 0.31 | 0.28 | 0.38 | 0.4 052 | 1.36 | 1.44 |2.71

(Bl&) | 22% | 21% | 21% | 32% | 33% 34% | 88% | 91% | 97%

AftEE(kg) | 1.43 | 147 | 132 | 1.19 | 1.23 | 152 | 1.55 | 1.59 |2.78
BEFY =ETH ]
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3.1.3-1 RENVS D VDR

RELLTICE LD D,

- 2,380 miEH & L7z RACBREFDS 78~79%, 1194um 2> 66~68%Td 5,
- 2,380 umM@HDH, BEEVEIIKRD X T2,

- 650 m OMHE TIE, 90%LL EDORIMBE A2 52 5 Z LR HKkARNo T,

MW T, 3. 1.3 2ICF520WRBEREELRL, 3.1.3-2, 3ICHEBROKET
BT, ¥, KF3.1.3-4, 5 IR FEBOITERL RT,

% 3.1.3-2 F5EDHVHEE

B (um) 2380 1194
G No.1 | No.2 | No.1 | No.2

ABL| #®H

FEE | 2360um| 0.0 0.0 - -

(g) 1180um | - - 0.0 0.0

1000 um | 0.9 2.8 0.0 0.0

600 4 m 0.7 0.5 0.5 0.7

500 4 m - - - -

100 4 m 6.5 4.3 1.7 7.3

(B4) 75.6% | 52.4% | 90.6% | 86.9%

100mm LL T (g) 0.5 0.6 0.3 0.4
(B&) 58% | 7.3% | 3.5% | 4.8%

&5t (e) 8.6 8.2 8.5 8.4
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3.1.3-2 F5 B \ikBr 1 3.1.3-3 F 5 B ik 2

Volume transformation: CE Diameter (um) smoothed over 11 points
D7 o
S S S

%

02 e __ , ...........

0.0 f
0.1 1 10 100 1000 10000

CE Diameter (um)

— Record 82: sieve opening 2.38mm 1st time no1 under sieve|

Comments:

3.1.3-4 #H 2,380 umic CHiELEY L
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Volume transformation: CE Diameter (um) smoothed over 11 points

DL
QBT
2 o P | o :
““““““T“““”?Wwwwﬁmm““WWWWWW
05\ ....... ‘,r‘J SRLEEETERERTE (NRES R E R R R

0.4

%

e / -
‘ : )
QU o

0.0 == g i
0.1 1 10 100 1000 10000

CE Diameter (pm)

Record 94 sieveopening 1.194 1st time no1 under sieve\

Comments:

¥ 3.1.3-5 #EH 1194 unicTHiELE-Y T

REZLLTICEED D,

cFELWIZT, 100um A FOMA Z @@ L7z RAGREHT 3.5%~7.3%T

»H o,

c 100 um~500pum DRENKEEZHEDTWVWD,

- ORI HTICC, RO AR LIEZ A, 2,380umfH TIiX, 200um
~300um DREDOKRFRNESLNT-DIZR L1, 194um M H TiX 100 u m F2
DRLA DG 6 Tz,

UEEXEY, BHSLIVWHBROMmE LTI, RADREREGL DI, 1,194
pmMEH OIS D VWHRUETHD I ENGho e, 20s OFBRFFHIZ T 2,380
pmfEEICHESN GEEYDRERINT, BOoNDRENLBEAEEL TV, &
FORRVEHETHEL IO KERRHSD2VOMAIEL.2,380um & B XD,

L2l BBEEREOLDICIEWAR—ARKLETHLZ L, RS DLWV K
bR ICEAT LI EICE2aANT vy 7PRRBEIND D, KEFEIZITEI R
WEEZX D,
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32 MRICLDRE-KHRE

321 HEREIE. B

3.1 HEENS D W K DRRFEE ) IR L T DY | RAGBREIORIRIZEE 287 A —
B LD, BT R DOKY BIRBEC BT 2720 KR E KD EHTHET L EZHE L,
I X 2B A 1T o7,

322 HERAE

4 3.2.2-1 \Zkpiraklk (55 BRI EY) B2 md, SBBEIT. &R v X - et - £—
B T4V THERL TS, (K 3.2.2-2, X 3.2.2-3 Z#)

B GM GRERST A —2) 23K 3.2.2-1 TR T, BT A — 2, BraEsss - N A
7V — R, TEVRE, EERRFH O 4 2L LTV, KX T A —F BT L TREEZITV,
BEIFICIBT D, RIBRSAR, BAKE, MRS B2 I LRI L7z, 738, BUBRITEERE
a7 A —2L LR aRE 2 oMEiE CH— LT,

7o, RIBESRIEL, B D &R BRI L 5 HEZ2 T -7,

i
L z M—4 TYPE JIYU MILL
Eatics 55 KW~VSM

200V boH? EUIEERT
\3 \l, 7"‘7/\0
L
g %_ c MBHAT—42
BRAL HE )% j(i
A =
g - '] i
THANEAN / / [
E 1250 % 42p i
\ / F& '
Ilht :
Hﬁ-@1 =
- | BRERE YT LER
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3. 2. 2-3 WA ER

7 3.2.2-1 ffsaBR St

R B R 8 (rom) #)#A 3000, 4000, 5000
REBRY)—> 7% Smm, RY)— &
FERE #i8. 100°C, 120°C
B (52) 2.7. 11

323 HEAEER

3. 2. 3-1 |\Zriklaliings 2 2L S w5580
DRI ERE R TH D, BRI

T, £, F 3.2.3-110, GARL

RERFE R RT BT T 73S D VI &
. ME L5 W EZ R L, MERICITZDE S %R
WERfT BB T, BkRIL, MikgoiEs (0 Nicix

BALREZ R LTS, (A EIT, BB L2 LB O 2825 LTS LTI RoRIE

R LTWA,
= Akt Y
EISRET L& (FR
100.0
90.0
80.0
= 700
60.0
£ 50.0
40 400 =FEHO
M 300 s
20.0 "RHQ
10.0 = 3000rpm
00 = 4000
& & & & e
/‘\‘o r§a D QQ\)' m5000rpm
/“‘ /‘1, /\" IS>
& & &
E h \)
v N < pid
SBUHIE RO B
3.2.3-1 RifRoAn ([nldask Hhis)
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# 3.2.3-1 ARBRRE R (PSR
S FEHO | BHO 3,000rpm 4,000rpm 5,000rpm
2KE (%) 3417 3229 | 33.01(-1.16) | 33.33(-0.84) | 33.15(-1.02)
HNEREE (%) — — 475 375 62.5

AR IR 0 PR O KV | 600 1 mm~4. 75mm ORISR DOEIG DS EEE 30%
FRENGIZIE 0% o7z, Fio, OB X DRI « B/KFEOEWLIA
BN, FEREE, BN IE ERACBREL S 3 7= D HE NS\ DT
HIMERNCH D & DA, 4,000rpm L0 3 3,000rpm DTN K E N E W I FER L
2o TEY | MREPMLETHD,

B 3.2.3-2, & 3.2.321CRA 7 V= f{EAE S THEORPFHERE =T,

A= FELLE

100.0
90.0 —
80.0 —
= 700 —
60.0 —
% 50.0 -
40.0 |
M 300 — =EHO
200 ~ TRHO
100 - -
0.0 _:- . 1 . .._ .Xglj_pgﬂg
& & & & A1) —> O 5mm
/\QD((\ (gO& \Cbé\ QQ\}
& & & ©
‘1,0"%& \\%@ N
d Q
o FEUEE 100°C
5B [E#52 3,000rpm
X 3.2.3-2 RifRoAn (A7 U — G HLER)
7 3.2.32 ABRER (X7 U — o AEE)
& =% SQ)) FHQ | R9Y—E | RYY—1F
EKZE (%) 34.17 32.29 28.68(-5.49) | 28.26(-5.91)
RERfTEE (%) — - 15.0 10.0

AREBRAER LD A7 Y — A IZ L DB KBRS OBENTIHE Y R ool
FREL. A7 Y= obmIEHEEE Y NH BN, 4 REEEZIE L Oz
BT L EaBETHERAT V=T ELOGFNREY, BRI Z I L2556 o/ RI
Bk 2,

B 3.2.3-3, & 3.2.3-3 [CTENRE A Z(L ST 5EORBERE =T,
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FEEEHLE
100.0
90.0
80.0
= 700
60.0
5 50.0
4 400 = FHO
" 00 “RHE
i th 3
MM W mm Wfo
%@@ %&@ %&e R o s 4 ;&1 oooc
&
('1/. \. ‘b .
ZLE [E1E52#7 3000rpm
IS\ Ly i)
RO — 8%
X 3.2.3-3 Rifiofi (FEVEEE L)
7 3.2.3-3 B R (PRVREE )
gL FEHO | BHEO o] FE 100°C | FEL 120°C
EKE (%) 3417 32.29 33.01(-1.16) 28.68(-5.49) | 27.25(-6.92)
AERfTEE (%) — — 475 15.0 5.0

HERFE R L0 R 600 um DL DOEIED 95~98%Thh 5 = LIZIFE DY 2y, TEBG Y

D6, GKE - NEEERED L TnD, AERKY, TPEREITO FIXETH D &l
TX 5,
X 3.2.3-4, F 3.2.3-4 |TEEFH 2 2L S 55 OB A2 R~ T,
18 B B ) 8t
100.0
800
=R
£ 600
4 400 m FHEO
e 20.0 = [FHOQ
00 _- . - . - I2m|n5§$z_;
& N N ® Tmini&#5
& S &
o oF o = 1 1minsEE5
& & &
& <& N =] o
q;bb \,;b @Q %%{L,mjfi 100°C
SBRNEE [BlE5%k 3,000rpm
A — 8%
X 3.2.3-4 RifEAn (GEHRKFH L)
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F< 3.2.3-4 BRAE R GEfiSRRR] Hei)

& FEHEHO | REO 2 MiEER 7 EER 11 218Ex
EKZE (%) 34.17 32.29 28.68(-5.49) 29.87(-2.42) 29.8(-2.49)
RER T E = (%) — — 15.0 18.8 19.1

RFER LD T~ T EEICRERBAEN N2 G (¥ 3.2.3-5) . PEVEITZ
(X, FIHSE T ol HEHERH CTod 5 60 /e omfrEis X R/,

fIE=E
30.0
25.0
F200 oo ooooooo—oo=
M1M)—4///'__”
ﬂl@ =
£ 100 —— {15 E
5.0
0'0 1 1 1 1 1 ]
0 5 10 15 20 25 30
BERESR [43]

3.2.3-5 EIRIFMIC X A EEOHEE

BEIRNIB O BRI GEEH A & L TLLFITRT, M 3.2.3-6~T12 54 PEBL Y,
A7) — M 3,000rpm] DEEZ K 3.2.3-8 1 FEGHY 227 Y —> ®5mm, 3, 000rpm]
DEREZ, K 3.2.3-912 [TELL, A7 U—28 3,000rpm] OHEHEEZRT,

B 3.2.3-6~7 TlL, MO ENRLONDD, BFEREIARFERE B D72,
EHERFE 2T L Th . 2 OFERIUIE LR o T2,

EBZ&BT@ 27 V= OAFEE Y PHERTE 5, RFFFERZITAIE. ZOHF
FONEITL, BREENOIER TR D L& 2D,

I3239?i #@%@w@ﬁ?ﬁ<\&~2Wﬁ HEVBHERTE D, ZbbHIC
BLTH, BREELRZIT2IE, ZOMENEITTL, BIENIDOR TAEZ S 525,

p=(l
put
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3.2.3-7 WNEMTHEIRIND

3.2.3-9 Z—ANE DI
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BT, R R ENT C ORI AT ORERE R Z X 3. 2. 3-8~10 (TR T, FEFIL,
ORBTHEONTZLOND SFEIEHEBEL TV 5, Ml % RT,

=

Volume transformation: CE Diameter (um) smoothed over 11 points
0.6k SRR R 3 RN SOREURURR :

: : hA| : :
QUS| (’“J“Mp ............. rreeeesseerenneens

) S E S

L2 e feacenanadieens. :

| : : / : \‘,N : :
: : / : : :
0 L 1 .................... : ................... ': ........ /( ............ ‘ ............. : ..................... ;

0.0 . f t ’ ‘
0.1 1 10 100 1000 10000

CE Diameter (um)

%
——
=

| Record 72: carbonized fuel No9

3.2.3-8 [Al#E%L 3, 000rpm, HiE, A2 U— 4
Volume transformation: CE Diameter (um) smoothed over 11 points
07_. ....._ see .. ............... ................. .
PN T o  —
| S R S fs‘.{'« .
; 5 MY . _
I z
o | | Foi | s
0.3 e RDIRTOIUPS RIS / ....... : ‘| _________ Jovdern, :
oa,/” ----- . ;
= oW é
[N ] EETSTS I N S YA Lo ‘ -------------------------
0.0 : : : | : :
0.1 1 10 100 1000 10000
CE Diameter (pm)
| Record 74: carbonized fuel No14|
Comments:

3.2.3-9 [H#EH 3, 000rpm, TEL100°C, A7 U — %
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Volume transformation: CE Diameter (um) smoothed over 11 points
0.77 )“ .
. : "Lg'
0.6 Lo L
: : V=
; : |
2 : o
: : :,"‘ ol : :
: : / R AT
. : / . I\M| : .
S : 11,}
/ :
0.0 . I i
0.1 1 10 100 1000 10000
CE Diameter (um)
Record 76: carbonized fuel No16|
Comments:

% 3.2.3-10 [Fl#i5% 3, 000rpm, FZEL 100°C, A7 U —> ®5mn

LLEOFER I D | H5S2 W ORERTIE, Bfts ORI A0IE 600 um A KA LT
Te D3, R RN T X D M WRIREZRE Lz L 2 A, 100 um FHEORIT-73% < OEIE
EHOTWDZ ERghoT,

MR OEREUTIZE LD D,

BT 5 2 LT 18mmm~4. 75mm ORIEE AT DEIG S EFE 30%FEEE ) HIEIE 0%IT72 D,
X BT, RIRAIL DPS0 100 um DRLFIZ72 D,

A7 V=B LT, MEICKDEIRFIEZBE LT, LT 5B E LWV,
IR TN LS 72D Z E D ORFDVETH S,

s TFEAEITO 2L T, BARE - MERERL BITEBT 2 Z 03k 5,

s PEAEATH Z LT, B OEENARETH B,
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