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Sk R ARAR A A F K,

H o AT iR AR AR A AT A B ) 64 K T R %

HoF PR ARAR A AT A 4E oA AT.

S B R AR A A Ay S — A,

Hof BT AR AR A AL A BERR,
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18. AR 1 6G LIER], P AT AT A F 2R AL,

19. BAIER | 69 ZIEF]), 2 B A A A LR A E R,

20. BAZK 189 F A, AP ER K ERIL.

21 AR 1 69 ZAER], B b AR T A B EARAR A AT 64 2351 Al B
0B ERARH N,

22. BAIER |69 ZAER], S0 AT 7 b BT AR AR 64 B i 5T A B )
69 ik 4k

23. BRAIER | 693487, HPATk & xe 0 EATRAARATH,

24, BAVZR | 69 ZIER), LA Arik oA £ PR AR A AT B 6 AE R MR
=

25. RANZR | 6 245/, ¥ ATid T F 46 F AT id RS —30
o k.

26. BAIERK 1 69 XIER, HF L RGE Y —IHHT . BAREZAFT
A AR A AT 6 — 34

27. RAIZR 1 8 2 IEH, R Prd w9 20 — 30 AM BT £ A7
A AL R A 84 — 20

28. ARANER 169 ZAER), P ATk o 5 AT iR ARAR A ALY 9 R i BRI A,
29. MAER 1 9 XAER, AL LAER LA 3000psi R E &0 EHE
.

30. BAIER 169 KAER], b it LAF R BA 0.6g/cc~2) 2.5g/cc 491 FE
31, RAER 1 69 23R, A FArid T BA Y 15~ 120 MR A,
32, AR | 89 3R, APPIrd LM AR, FEFE V4098
.

33. A ER 1 9 LR, EPIIEEARTFRENE.

34, BAER 19N, HFPrdtas Ly —Fadis. 48480,
4a PR 2k AR EL L.

35. RAVER 34 69 L AEF), L P Arid4ams 8 R AR AL R4 aEE h H 45,
L. 4R, K. M. . B REMEEA MR R R4erag i
36. MAER | 69 AR, o AT E BT A R R AG 694
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3TAFNIRR 1 8 LAER], L F EATEARA e TR £ Z 8 FE— B
% EdIRE.
38. — A A EA A ER 1 6 LA TR, QR AL A AR AL
A B2 & B A 84 ) T R e B P R AR A AL, AR R AE I i AR AR ) )
0950, RERGETEE,
39. BAEK 38 497 ik, P AT IRst 249 800°C~#4 1700°C 6438 & T
17,
40. BA|Z R 38 ¥k, RPATEBBRMANTEARERBLRERE
F I,
41. BAVEK 38 697 ik, H P ATiE &4 Pk et it R, o-BAb4e R B
89 3F a-A k48,
42. BA| K 38 thrik, HPATEEIR A QI E R H R LAY
REB I . VABCRIKEB ARG A
43. BAVER 38 #97ik, L EPTEAER AT A BT AR B A, AT 4
FAEAFATFINFTFREL T, F AR BRMHEFTFERATY,
44. BAIZK 38 #9Trik, HPATEBRGE R BCEALPT A 1 BAH R L A
foih Fa e B BATTY RIS RE.
45. BAVERK 38 497k, ELPATEBF 4 E Y —FEL. A@EHF.
BIFF . IBART ARF] . B BA . B A KIpHlR) . M EANRA . 42
adZH 7. RARH R B A . REEFEA
46. MAVEK 38 497k, LPTEMEMHRE B MR LB Bt H
PR FALT K.
47. —F LIER B R, LERHEK | 69 LIEH FoBUK .
48. ARF|EK 47 o9 ZAER IR, AT BAK A KR IR R,
49. —H LIFF AL ERT @ 69 7 ik, QIEHRAIEB R 47 64 LIEH 417 3
NFTiE M B,
50. RAVEK 169 L AEA), A AT RAER BA LT A 44T

(a) 25 90 K~ 1600 K &4 Bk H 12

QEISAE
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(c) BTk o A AAR LRI,

(d) P ik 57 A 29 3000psi 2K £ 3 49 B4R )Z;

() Frikvh B BLAT ¢ 15~44 120 thk 64825

(f) PP L IERH BLA 49 0.9~4 1.5g/cc 9L E; A=

(g) AT iEALIR A A 4 F 3K,
51. BAIER 50 69 Z A, P AR A AR,
52. AR 50 69 LA, S ATEAARATH A 4R AR A
53. AAIEK 50 69 LAER), P AR AR A A R 6 B4R,
54, AAIEK 50 64 LAER], b AT IR L ARARAR AT AL 64 P iR R AR5 E A K
T 1000psi.
55. BAIER S0 69 ZAER, H VAT ARBAAT A 3 B A A
56. MANER 19 4EH, AFATERTH o-RAEBRE,
57. MA1EK 16 AR, HPATE LAEH LA 5000psi~10000psi & &5
Y
58. MBI K 1 09 &R, bR fodEteahn. £HF6RU LD
.
59. MAEK 38 445k, HPEERELEZA, ATid O HmER
¥ 5 B SRR IRA A AR B,
60. BAEK 59 975k, HVAHEMBFIEAR Y Inm~%) 150nm )-F
By, BAERERLAY 10nm~%) 350nm &9-F ¥4,
61. BAEK 38 47k, HP Sl A @it m 2y —FBRIKE K4S
B VAT B, 6845 B A R IR - R R R ) k) 44
62. MAER 38 97k, P AR BH A @448 BLUA R RIREAR B
#.
63. A AER 58 o9 FIEH, HPAridrgsn. BEL Rirs A, MR
ANGRA) . IBARR A L abdEdlA) . AR RIE AR eL4E4T. #. %k,
4. FALAR. A6, BE. M. 45 AT, EERREL . WABA L. RHE ALY, RE
fEE M5,
64. BAZR | 69 TIEH, I AT A LK.
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65. BAIFRK 47 43R HIH, H b A BARGIERIR. IR, AR,
B, AHAEFLS.
66. BMANER 1 651 3EH, PR EF B | SRR TG4 E,
67. BA|ZRK 1 69 A, £ Ak T BEA 0.1 K~0.5 ok 69 -F 394 /2.
68. %IJ%%? 67 &9 X IEA], HFATE T BA | R R KA.
69. RAEZK 66 69 LAFH], B+ 2HALEIIE Y 90% /£ 0.1~0.6 K 695E
[#] vf) .
70. RA|EK 169 ZAER), L P Arid LIEHEA 09g/cc~# 1.5g/cc 49T,
71, BAIZK 16 LIEF), B Prik L 357 A 1.0g/ce~2 1.3g/cc #91b T,
2. —AF LIER], QIESHEMARL AN AL BEHGEE, P
Frid & dn LA 1 0K 3 BAREG T ¥4 8.
73, MAVER T2 69 R AER], H P ATEF KA 0.5 Ok R EAK.
74, BAVER 72 69 FIEA], P AR HAE S 0.1 HK~0.5 K.
75. BA|ER 1209 X457, HPrd Rk dmEA | KR RFEE,
76. AR 72 69 L EH], L P 2IELE Y 90% £49 0.1~29 0.6 %
RIGEA.
77. BAZK 72 69 LAER), P ATE ZAE A A 3000psi K E & 09 /R
J.
78. BAVER 72 69 LAER], A AR EMAH BAL4E,

BAIER 72 9 XIEH, L PrdmEHARE A Re B ELy

W OIEAL. 45, S, 4. BULAS. AL, 4R B 45, AL BRERE. A

BREh. RELBAY. REAEFHA.
80. —AF LIEH HIF), GA4RFNER 72 6 LIFEF o BUK,
81. —#r XA EH @67 ik, CIEFRFIZEK 80 o9 T AEH] 4 H 5
NPT e B o
82. MAIZR 1 9 LA, HF AT O ie—FR EAF4 M. R—H X
% FraksgAn. REMA
83. AAER | 69 AEA], I BT R BRI AR,
84. AA|EK 83 09 X AER), L AR B LT EH AR,
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85. AR E K 83wy KAEA], H P AridBAR N ER T T H AR,

86, — AT AL 94 LT BT AR 7%, LFEATHH: (a)
%) B R ARME QAR S K BAR TR GG L TR, b, AR E K 1 64 135
BT AT R RKBARFART , Fo(b) W PTiE AL B RAR RAPTE M F 4 *
R, M Pk fiknin e o,

87. MANERK 86 97 ik, EFATAKNIEAKRAYEL R, HEAATEHAR
AT AL T A F R P H b brd b,

88. ARA| K 86 #97 ik, HPATRAIRIRAME FAK, FEAA
BALILAR T AR TR 3 F A 77 R 49 P ik S a9 45304 .
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& XA G484 B 7 ik

AFIFERT 2005 F 2 A 4 BR 4G E B &85 F) P 3F 60/649,594
B 35 US.CSI19)MA IR A, ZE A FiFAEID I A AE,

KAHRE

P R UM AT A T AL SRR, M BLEBUR TR+, Hdkde
gEA, EAFOPINTAT| R T 2T EAT ALY L id AT IS AR X F @,
PO F DR BB AR OCEBRAT R AR, K Folhk RE 6 = E12
BT ZAVG B AL R AR, CIEREESF MR 4ethdh. 24, BaFfik
oo 6935 B A E A A (encapsulant ). S AR E . 044, wiiitst
BA AR, PRI T AR KE LR BEART FE SR
Lo =L I A T de g 48T 98 B (hierarchical filtration membrane)f= £ 3%
Ho, % o FTAX W7 d0 (open fracture)#) X 4£ %] (proppant) &4 % A% 5 A F .

P RS ZAE RN A S AR R I i B Ao AR B F 695 Mty A8 7). T2 44
WALE IR B EFRRE AL AR M EHGEE, MELEANGELE
EARIE 100 258 5 77 R, FAFH) A AR FLRAE AR E AL 35 69 2 ) F vA 8RR
R GE T A BB R)T KRN F R, B d RAT AL
JE AR, AR XA BEPHITREE, MRESIZREH A, &2,
R TRETHOLEILAHER DN T, T EICE, FIEH)LTHIR
Pt 8 2 YNGR, A A B IRIF R BT I8 a9 A ahik . @ % KA ZA 45
B AER: T REMBG Y FREMEIEN. LHENIEZAEARS T,
fafeih st ¥ A B

X ELSK OIS WREERIREER N L), BRI EFRE.
PR ZEPORTHENER)., BESH(EESH AL, FEMKOR
WRMEE), LBESH(EELSARALN). A@FEE. dBm. RA
A28 M A FE KM (GR PP 64 B SRR M 69 2 2078 49),

M JEFE R T AR B A E R R 5 @, MR LAEFVR T o) F Ak BARs 64
WF. RERKTRFEE ., WEREARE RSSO ELERE. XD
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WA A o R IRE G0 230 R0, 3T K % W B R 30LF AL & 335 A 4240402t
TV F AR BAAGE T ] AGZ B 6RE, AR TR ALY T, )RR
ey AR E W E LA 20% R E S0t 2 F I,

M) R X AEH) E AR A IR (B3R T 7500 BR 4P 44 m1 R FF R84,
BAZRFF D FEBRRETRL, ABREATERNGTY, BMEIERN 4L~
ERIEIRN IR RS2 Sl Pak )

AT TR T, REMIEG I FRAAET —RKE, 44, b TGS
E¥RABRAE A BREER T Y@L, REMIEH T TEARE L R AEY
DFALE S ERRA. B, REMIRG DT EA KN, At TE
HTF RAFR AN E FrE6) “LAEH DR (F)30iZ L35 E45012 G 3
EH)., B2, BIBREAFEARE R E, KmBEKT @it £ 3573
o AL,

%& WORLR A F B BURR LA SRR E KA FRRRA L

. KR EVAT Iy P AG LG, NET HOIAERE, Kty KHEZ
(Water frac)” RAT KRG B MM ET ML HAET Y.

W F AR SR 3 Tkt F 5 F, B RS AR LLER T
¥ EgFE N F B — (K Wefers #2 C.Misra, “458) 8 bdhFe S 8 4L 4
( Oxides and Hydroxides of Aluminum )”, Alcoa Laboratories, 1987). #Jfi&
it Hl &L B4s. ALK Ao A 69 ATAR, A B4, BAFAR I8
A, 412 T IR A Fo kb AR, At h b F LAk PARA- R AR K 645
o W Thodk 2 B0 AR, RSB CE T T A AL AF 4] &1L sk A
B 7 ik R A1,

5 418 ) B e L3 BB W AARME B A T A e BB LE) ALK
R, FE7TLERLOVBELTR, RRAAETFT SR TLL 640, 2
RABGTEH AR TRETE, ZFERF, KT EA 47, @ﬂ%
EECHBEFHKANAT RABELES( “AIeed) (green)” MK,
%mlW*%@ﬁ%%%ﬁ%ﬂ@ﬂ,k%bMKEM1WﬁKkLﬁ&%
R AR L TS R, SURRIER 3 & A A2 50 % 69 4440
WRAR R PRI R 69 AABRT B o bb R T A9 4R S A R B FRIRA B A,
b, G TIRIFEA]. PIA B Ao ifiho ) o S8 1T K K R AMBAE A A&
DR 2
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& 1. KM X 4k B 42 R A9 LR AR,

7k A ARAR %
R fk 48 27
il 1,1,1-Z 8. LM/ T Bg 58
IH R E A &l iy 1.8
*5 4 U BE o T B 4.4
¥ 48 | KB/ R F B ¥ B 8.8

R, BHROBEEFT X EEN TRENRGFGHE, ZR-BRFELAL
Ak F 28 AT SR BN, BR-BERES RO TR K.
%&\%ﬁ\%ﬁo&%@%ﬁ%%ﬁk&@%&%ﬂ@&MMgE%%m
R R EER TR, BIERHTIRE ()R pH 15, BAiZ 53K &,
Bl A0 HAARBIK, @iTp-FHEEeRAMZERTHE, FRIAEDF
BT B H R B R R L R E.

w6 )& A4S 6 R B SRR ARG 48 S AR A AT EHE A
B IR, KFa/3 A PUEFIVE A F =48, R BALABERIE 7 18 it b Ao iR 45 84
B ERA G, R, NIRRT R8BI 5 R A AT AR 69 B T 69 5% 4
A8 A AL AF A 20y LR BR, AH# sk B F R, BAL4LER IR T

VAl EA 48 AI(OR); 697K AR (F A2 X )R 4] &,
H,0 A
AlOR)3 Al-gel —————  ALO; 6))
B R4 77 ik A8 Adkins £ 1922 F3R3iE (A. Adkins, J. Am. Chem. Soc.1922,
44,2175), 2R A8+ L+ F4K, BRPEP LR TR T REER
0 FACEB B R AT B 0E, 2T 3L 956 ARt R %38 he(B. E. Yoldas, J. Mat. Sci.
1975, 10, 1856).

B LRZ T, BIRGH R, —RRRA, K, BEARSTE
&, Bk 2, 4RA0E4 . RALBR Fedp Sl BRI IR 69 A F. BT
240 AE A WK 4B H (pseudo-boehmite)#y HAEFTIK, A&, A C4rigst
i by BLAT RAUKASH 947 64 45- Bk F 4, Br4afuin, ZEA%.

10
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F 2. A FiE AL 4kt RN G BAL A4S IR - B IR 64 18 E 48 R,

e BRA

KASH B4R ASB[f¥ T &L 43, Al(OC,Ho)]
o, i3 HNO; 0.07 B R /B R ASB
255 Hid, ca 10wt %

EEGRELI L 35 AEA 6 1,1,1- = 8 TH(TCE) b 24X 56 AR,
EARFIIRE T EMBRRAN TR, O TFTEAT L FEPHEARNG S 2L
A, TCE &2 R A LT KA F KT R I TR —, RETERE
T ppb BJLE £ L/H. £ EIRRE(USEPA)VE L 1991 7 & 69 17 A+ & AL
R KRBT P TCE Q3sER., RBHHNALSBGELERFR
AE L (SARA)ILE 89 £ /B 4o A MR8 69 1988 F69 TCE HEAX B it i£ — 1L AL
FRAE+ 7 5.

Fe B ik AR R 638 AL A Ao BE P A KT 5 1 A ) S0 18] 8k
W 7T AR KA EIRIE R e, - BB 64 B IR AR HEA K R LT 69 HE
AT AR B A Pkl 09 ME 8%,

%miﬁmm%%t TIRINFR 2@ i ig- s, LPHhHE
PR FAL A RS LA RARAETHG ZILEA L, E@FddKE Al
Tiv Zr REEC2EGNEY A LRI Z 0 RE T A5 pH A TH R4 A
A R IRAT ﬁ%i%%ﬁ%%% PR HE AT RITAER 2-TERFH
Bf R k6. EREELE, i@ F AN ABR BRI 6 MR, DA IR B
WA BB ISP R E A E, TA T RS EMGB. BP9 KR
¥o 04 o 45 R B 3R A IRAL MR VA R UKL 1) 64 A7 BB AR BAE R A
0 A BT AR RIS A6, Tiksh, TRAMEARE L % LER Leyinics
IR, BARZIERMET 528 AFARATIZILZ6 E K954, 12255 %
A RAE, EXAAEILT, AR b F], AREFTHEELR
bMERE, BRBTEBRERLTFRUAGLEFYE, REAHRTRE.

LR - ET R E LM E R HRE., B AN FE R
GE R A K. BUR TGS, AT F 09H MUttt do ks A7) o 3 98 F) ST 48 A
BRI - AR . NOGALT 2R AP SR B 69 #6887 A . sbsl, BRAEH| st
M EME R LI, LA FEPHRTHATREZMEMAY “ L K

11
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FHEAK.

FEABAC A IR B 18 T AR 0 45 BRI B T — K R A4 48 R,
BERREIRET 1958 4, FM O 244 &R LA 24042 IR A,
B BT Y £& M AEA A i RIS (DA 3R (11)4£ 28 A, (S. Pasynkiewicz, Polyhedron,
1990, 9, 429). ERMMACEEH TN T BRSO LEME, KA L T4
IR T A Z 4 KRGS (A. W. Apblett, A. C. Warren,## A. R. Barron, Chem.
Mater., 1992, 4, 167; C. C. Landry, J. A. Davis, A. W. Apblett #= A. R. Barron, J.
Mater. Chem., 1993,3,597). 440 ¥ st4x Bk 48 B [AL(O)(OH)(OSiR3) 4] ns
A WA A ALK I 49 5 A RALKE A [AIO)OH)], ¥ A4
A4 A 64 48 - BAZ 25 M (TIDZE AR 8

-

X
/ l QO W
00— Al W
Al Al
. X\zlu/ \? o N o
| Q| Aky """Ar"\o"",«'xl"\\o""/’!xl"\‘\\
X
@™ (n (1)

BRI - BGE F iR iE RARAs L S  (F AR K DRIE. EAE AL
T REVAT RAKRRA A RS HHHG “ATEL” 697k, dTHETHEHR
FLEARFA T E T A2 4143 2| 09 SR T & IS E fe e T M4, Ete
28T FA R AR IE G EHRRAT A &R Rrelr—F
&P 65 8 F £ _L(bench-top)#) 4 P #l &4 B, X ALIRAERT = g a4,

ETHRALBRIR T, I EARF 044, IV, Bk, AT
B &5 ARG AR L0 F AL E AR RIR, AR B T30s, “Bk”
[AI(OH)(OSIR:), | 7E AMF & I A A% B U200 4 Mo ip 1 7% 3069 6 A P X,
R, o TR S FRCO2 AL AT AREAAEBIILIV F= V)P LI
FASP ooy b T RAEM B, BB 845 8% (carboxylate alumoxane )
RET EmPF R B 4., AT LREE, CE2FRTATKEY
[AI(O)YOH)], HEAB R F 69“ 8 LE T 744 % ik, 542X 2 (Landry, C. C.; Pappe,
N. ; Mason, M. R.; Apblett, A. W.; Tyler, A. N.; Maclnnes, A. N.; Barron, A. R.,

J. Mater. Chem. 1995, 5, 331).
HO,CR
[AI(O)OH)], > [AO)x(OH)y(02CR),In @)

12
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Et3SiO\ OSiEty lli
HO/ l\OH O//C-\\
//lu\o/AIl\ - l No” | ™~
avy M

# K48 5 5 BB RS B G 09 LB 4% Bl AT A A B F A A K P AL G4
A BT e T AEF 4T, KA B R4 B TTHIZ R, SR AR B AH
L. AR IR Z AR TR AR R 69— 20K, FHER
B AN R 6 48 an iy R R IEF Ao/ KT 5 T T iR B K. %
BEMAETREF T RYAEE, FRBER T 29 THR, LB ERK
£ F 00 S P IR B 6945, B e KABH RN AR (81 kg )it F RFRIE
) a9 SR BT A, ARAFEA MR A M KA A BB A RTIR, 2B R
KRG M R An 0 B T 2 5384518 A v-ALO5 (A. W. Apblett. C. C. Landry.
M. R. Mason #= A. R. Barron, Mat. Res.Soc., Symp. Proc., 1992, 249, 75).

K ARRIE

AL GIFAELE TRAEEA E T EFRRE Ao/ R Ao bb &R T89F 5 8
XAEA.

ARG Bt — e LA TIRARGES H IR L — AR % AN skiath £
FER.

RE BB —Ft LAFR], 1% L35 7 @84 A (template material)F= &
GARBAMA L6y, L, PriE &S m AR L R R4 B R,
PR AR AT T A R ¥ F 693k, BT AR L — koo,

AL —FHBEA LM EMFR LA RE B B ME £ @
B2 AER, EPArd R mER | MARE YV FHEE. e PFHEELR
TR, ERETEA R KK ARG E KB

AR\ — i BAL R —FF 3 % A ZLIERH) LA B U & 6 7 ik, P

i X AE AL QAT X AEF B F P

ALt — B G R EAT XA 67k, Hlde, —FrF ke

1 QAT BT L B KA B B AL 8 ) T IR BAREATFE, DAL

13



200680004151. 8 oM P ET/28W

FHFE B B AR, 7, SRS ) o i Bk RO R AR ALIZ AL B4R T T F ik,
JL PR G R, B AE L BA Ao vd T 491 aa b ol 39 R R R Al M a9 Ao R A M
b, SR FARAMERT B R AR 64 KL B 0 it — A,
b A A R A i — 3 e B R T AR U e B 5256
7N, HHWHAP R TRERLNGRIE.

W B ) id

B 1 ZEATERAREBWEARAVREL A IR ZhF XGTER,
g AR(A)TR B, (2RRT, ME. RAMH. ik, BREIXLCHH.
FridiREB)Tif, AT, ME. MENKR. B4, M5, Rk
ALIG IR KA. RARBALIG RGBS .

B2 REAFTAELPGEIHEMNGTER, ZLEHNELINE LA REB
P ERR(C). FFELARQOTERA, 2RRF, ME. RAHES. L %
RALCEBANZR B Y FEGHH. REB)TLE, ERRT, ME.
AR, oM. M5, RARBHIL RGBS . AR BAIE IR R
fIg .

B 3 & T P iR B (B)S R (A) 89 REL 385 T VAT B R A- A0 R AT A0 A A
(D)&g =~ & A,

B 4 Az 220C1 JEEAF 1 B 10% 69858242 8% (acetate
alumoxane ) K BALIERIR BV TUSIKE R L 69 SEM B4,

B 5 AA#E 1000°C1 N aTeg A 1 & 10% 6985 8L 42 FUR A K Bk
R B Ae SEM B 4%,

B 6-11 A ARK A K475 X 69 SEM 25 B A

AL ¥ migid

L AR AR AR ZAE R0, ST AT AB K SR o7 Bk F LA 64 £ 4%
sk, ALAG T EBNAETHRERAERERF . SERRE. &
R FRBy A Fo/RGF R B ZAER . XA 0k Bk Fa/ 3,
B8 98 T FR T AZR) 5P 5T 64 Ao AR S04E S B (reservoir) B ik M 49 T -4 BAR S IK 64
&R 8

FIFE &, KRAVORER K, BLE. BESA. ILEIAF/R 4L
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@ - M AR R, AL AS KR 3 AT IR F 3E R LIRS GG, Bl do RS
F50%. BiFABT LR FEAMEGAES, G T H I M & @AY
T, MRS THEENGIMEE., & T LERE, KA IEN 4955
AR EZ R EF/RARZ BRI, AL KL A KR B G IR AR A,
Fo AR 6 3t A 69 F K OAB 1) h AL ARE LAE R 69408, KRABA L 3%
F AR AR A5 IR VA SR B H UL T e AE S AR

ALY ZAER A i R A F A RAB—AT R S AL T A B &6 ANE
FREG A FFE BENIRITK ARG Ao/ R IR RIE T
w6, AL 6 X AE RO A B E SR, H R ER LR IR SE R
W RS EBIRIER , Ao/ RIEARR T LR A IR0 RS, Ao/ RIEIK
T ZAER ) 44 BKF R MG AR b RS R,

TR LA T FE(REA 100 53/55 ER4 T A
B E A IROAER. SEEFHRILENAERZAN RRER”, RmREL
A, AEBERFTRFHLEG LN, BFHPAORSHERSE BRER
(Ble ) Bb. S BF TR TH AT, LIEHNEHIFIE F8
5%,

R, REOMBIMAE R L. M, Z8 R SHAAREE T 694530,
BEGWE, FFARIERT & ESEN. HERRMX 9 EESEM 3%
& % 4% (damage factor)” A THEEA, SEETMA40% 3 KF 80%.

TARALPGIHERNEANEAGEF IS TLARREZAEZR
P, AR M FR R R KR S T R SRS M A B8 E K.

FIARE &g, ALY IEM 9B RA R B b AR AR T 38 i3 % 3 4%
MRS RS, Kfn, LARZADERE, HRAPEIIEANMEGIEL
M. 3FiA B (non-darcy AN B (1K B & 40)69 38048 R B, L4k 67
VA B0 — X AEF) 3R 69 AU O] IEARAREE S0% . KA GLiE Rt 9k
Ao B . Pt 64 ki R B e/ R ) RE o A

FE—NREANFERT X, KL LR BOX A @ 2O 55 K
H G F R R EEEGAD R, A LA EKEFHAKEGEL
FEAA I, BT UABRF K, NTR G ATk E,

1A E F) . REMBE A IR L FRAF AR LN EAE
PR A M H o ik B MR 4R AR R Ay, KA BN R AER ik

15
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W Ge B AL R F 18 S04 T AR F R FEAR (AL L) RN, f, A
FIF N T IAER 6958 R B M R I B S MR R B/ SE M, TR R I
SR 948 A H 4.

B EFEH, B BT 3R 6G L AR A B R M A 05 1 R R A Y AR A
ETAMH T TARLERE VA IIEG R IR, Am, R ET AN
WARE, AR TR RBRE, ZRETUAREFT EEH—LH
RAEBNIHEMNOEAMIAATRE “RAEE” &,

Yo R R RF A LAER], TR KGHRE T SRR )R% 2 % A ag4dak
T . AR TR 04 T R AR R IT TR H PR AT AR R R B 695 K. b,
38 fo IR B R AT ZAEH) 0948 R ST FEARSHAE ) 278 AR IR IR 64 7 3 K o 48 A
3k B2 64 U5 7K £ (flashing formations)49F K.,

R RSN, A BT AL R 3K o 3E 200 A AR AR X AE R B AP 6912
. & TFRARETEE.

AZRANTT T BA AT 095 A LR 69— 2 5 oA dlid ik, %
ARG AT A A A LR RN TH I BANEZALNZ
GBI BN T BERR., ERAF .

BEARLF, LFEANTUARHRA RS, RELHEHNARLET Sz 4)iF
. BAERAF, FSIHEMNEXALEYT RREZRTE QMR 12% 304
HERERG, FESERR, FREEZERFOMHA. FEMHELAHE
P ER A TR & R T Ao K 64 2 T2 18 69 40 7

BEARLRF, IR ZERNTHEE, REWAL RS WL, Z 2 IER
THARBAA G, ZLIENTUARE SR E. KoM L€ H4ted
ME. RREAER, 2EEERET O Ao ts B (B48) R
0B R A AL (4B B 3L ).

XA 6B TT IR A T M B, 4000psi R F 5 09 SRR E IR
8. R, sFFHZEA, KT 9000psi &K F 12000psi 64 /54 3% 52 2
6. HERT RS TEETEEGEREEALRTITH,

FAER W FARAL BT VAR AR BUA T HEARE A . KK Ao — 3 12 T 48
WX &P AR E . A (B 4o ¥ 42) T £ 10pum-10000pum Z 18 1k,
FITi& 4342 5] £ S0um-2000um 52,8 A .

BRI RN T FAAMA G, FHETH SRS E, phasd

16
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AR (AR Ao 5 ARG PR AR 2 b & B 69 AR Ao R 69436 = T A
39,

AR R BARAR T A R M A e M A RIS, BHAmT, METUR
BACH 4o 42 BALM (BALAR), vABORA A48 Bk i do iR 4a s 545 . 42,
AR, R, Ao/ R B B AR L. AHIGTT RIF A LR, R A MR
BENE 3 AN 6 SEFEIR 64 2 IRAE A IR SARAR

ik, EARTAA RSN RIS FREAEEMLA , R% TET ik,
BT REM TR ARKNIH. KRIL. RT 2. R, RAKMFLFEHE
RARKR GRS, R REMTURRAGEOMA AR EE .

ST, %A T Ak B AR ARG R AR B A, ot
FrFL RBAER. TERR, HYRE. @it Bl R T 5,

FRAR R, F AT AR A F — A0 AR SAER, REAE —40
B AT RAAR, K5 F—A0 69 L ALK SRR .

Pk & — AT AR AW, 4o Edbdh. BMHIZERE T AKERAS L.
SLAh, AR BALA A e ARk e 0,848 9% 5 BT iR A4 RURL 69403 B RE B 69 48
FURTIGRIZ M. EE LT E A IR QI (2 R T AR .
M. BB H B E,

FIT iR 5 ZARE T vA R T B3Ik 38 . B AT v & b dh 1o fk A Bab4e ey 42
AL, RARA4EERE . AR R4S HM LRSS BLEY, wEisa
HAREHFL., MABRESAETOA4. 45, 40. 4k, 4. OA/3 0,
M T G ARBALA R o4 BB R, 48 BT A RILE BRI LA A @
ACB 6948 B A KB, P id A i AR ) L35 SLIEAT AR A BBR Y . 4o LR BS .
WA MBS, YRACALALHKE. YRA AL AL TMAE. MARK
Fo bl 5 8L 5

Frifoat &) AT BiF AR BARTAEIF L 2357 E R D iE s £ 45
e, & . BUETHIEAZFLM4, EHT KA IEH . AR RAA0RAT
FIRECETMFiE, RTEMEZBIFIZEIN, ZEFRAOMLLETEAR
AR E T XAEMEF THE T HFEAUBIFRIA S E,

Wt BRRFE T A, AL TP ERTEL g4
T.

BT R AT A0 B B & 69 LA AR 60 F A Ao B AR 6 S AE R B, T

17
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VA Y VAR ik A K B 38 3% R 4G A HLIR A dh S AHIG A B R AR A
A%, MERAGEGERTRAATA: EFARRL. AhH T,
FERgordE 2 R ERLC M b, TR IR IS T ik A vA
T RBAHBNS . R . BR ORI AB, FTid s K d b %
RIFT VAR &FY A 4G, (AR BR4E RIR, £ ¥ iZ4 848 FU T LA —
AP S AP KA 67T 5 RIS R R A H 5 XA B AR 64, Fo/ R 1845
FILE TR RO LB TR E, AR e LA TR S A S B eE
) of B R AA, BAwPTE A . BTRE RARE LRS-, An A PTiE A K B,
1P AR RS 5 2 R BAL RS IR B Z AR AA, T IRZR B B A R4
%o T RBAR ARG LA T I NGE AR TR RS, RS LT a
55T AT iR ARG 3 R A ah a5

BT RAEFHOE b & 69 LA L I2695F /A R Rk A6 FAE R ks, o7
w18 LK Ao AT W IR TR A . P ik ) IR AR T A R 3L
RE A, FTUARENHRT THPAL, Kk Z Tk A b 2N Pk et
MR EAUTE Fo. WEIT AR T A F oM BN IE P =3k, EHAHEFF T L
RGBT b, TR AR ARSI G L T4 IRAAH RIS .
RO BRI K T %BIe, AR LA TR A2 7 eyRi &
BF AR, AR RAA . RIS RS LE 5, ARRTAS R B IR A
FTIRIRBABHL RS &, TR AN IZABE TR, % LIER Yt
KT LA N T3 3R G P R BA R &, P g R Bk ) o A Ak sb LA
A% 5 Pk ARG RRL Ao/ S A2 1 5 AT iR B A4 B s 69403 T L H) 4948
B, 184 LEF ARG TR T A S M ELR R B ImARES Pk A IR A
) ARG AR L 69548 1.

BT AR A B W @ 649 B A 2 A% 095F A e/ RIBFRIRJE 6 IR R Bk
TS BRRA ISR &, AL AL SARAR L A 5T Fo
TEEy, AR R KA. R, STAE FAEAT AL 3R A AT iR R AE R Rk
MA G E TR, M RRARENY T AR B, #4048 6 BALd) Kb
0 & A R AL, % E A 6 ZAE R T8 48 R M R AT AR R A B IR AR,
TRIZRE G WAL, Foe ROZRE R R LA AT LA B2 6930
PR 3 Ao bl B4 ) SRR 69 IR 8 R I B 12 T R ATAR BT vA 2 4 K Bk w48 B 3K,
BT . ZER M XN T B L AE T EN T BFZEELR,

18
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AN ERR, R EMKRARZMERR, TREAEGMEA,

e RGL R E 69 8RR 2 RAT A IE aG LT R e B B 0GR LR A
& 3. BT RAER 6 T ATAM

BB Fe ) - a AA A Feo B 4 W 5t £e

velE g SLL LA, B3R AL a L A | FIBMUR. BR). |a) BAEK.

N/ EIR. BR. | HE NRIK. | —RALEGEEEL | b) EIBK.

P ERFKE. R FERE. K& & | (diatomaceous c) KREEMAN/
W Bm(ER. | A KREAF. B |earth). AEL e kil

EEHA. ET G | EAFOESIKFH | (diatomite). A£FE L |d) BRLHE
%, capher. ZR) | A, /LKL, | (kesselgur). 79 |e) WHA
kK k£ Bikie. BL). k| HE
R(BR). %%, |g) LK
A& F(ALIE). #JL | h) Macrolite
(B 05). %8y
FCC LA . %3
G ERE R, A
ey R M. 4
B E G R A,
JEE. B

BEARZPG—ARENFHT XT . ARG RA T LHEF R L&
0 X AR, L OB RBA TIEGF AF/RERRE OB, ZTIEF
NEHATRATFHEZENEAZRET NP2 E MAFGONTT P TUAR
RiF A BFAREF A, ZAHT AT RANLIER RLF G T A RAEST
BB e Z RAER M EH DL EGNR, L O R T AR/ 3R
W, BT RIBER, dok, HIBERA/RA RO R, AL IR X IEH )
AR RAALE) ZAE T AR BT & 6 SRR 0 AR, e, F R AR
JZ T VA 3000psi & K. KT 4000psi. KT 9000psi. K -F 12000psi.
iE AR E T B T AR ) 3000psi £49 15000psi, K% S000psi £ 49
15000psi 5 .

AL XN TACLSE—FAR S AP, FELBEARTAR
Ft, AT ENRALAT TN, ZHETARKBE . B,
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B 69 (R AL 4060 R A A € iE TR LA K.

ZRAER T BT, Blde, 2 X R TEA Y Inm~1ecm 894142
R, RCHEAEL 1 #AK~2) Imm 69 12, K& 10 A~2 10000 K 69 A
. R29 1000 fkR~%9 2000 K6y B A2, TR ek A, s, i
HAZMF A E T & F ST X ARG SAATE B

BEREPE—ARE N T KT, 1% 04 LAE A 69 BT v - KT v
LA B EMA. L EMAT 04 R hobsth BALd ., ZHEMHTIAE
GAEER . Blde, PTiR4sBRE ST AR, 4L, 4K, 4. AN, AR EEZSAA
FooT R ASBR 6 S e AL E eh4amk 3k,

BERE P, AT ZIE ) 6 BT 0,8 2R AL Foi# 4o 2 f R AR
W b6y R B F A8, AR BART AR RS RE T E MR X EH
#ro PR RAM G TARETRAUR A AR RSN AR AGEGRSE
B, Bldo, ZREVDTUARKINLE . RIRBEH BB OHREAS, Z
REDTUARLRET W A K G KO RAATIX L B AWM 4T AW, 154
W VAR R RBAE G HFE T L R R G A, Blho ik R K5 4694
AT AR KR E G R L REY.

kT2 RARAR, PR KR SR T A R R R AR 09 AT 604 R 44
A AR AL, Gl BT id R R A JE QAT vA R A AL SAT KA, 4] o B
i RRGECHAT AR A F . B ER, BARE HYRE. @
Jo. FERagoiede 2 R o, RAAEFTLLA, MAEMHT L,

PTid 3 ZARRIR B R T B A BRI . 12 % — A0 SARAR T 5 AT
ARMRAS, S—F R Tk, Z5H MR ERBRELS S LR S
KA —EH R

WA RERET AR EHREY Lo B MR M EHES
Y. Bl F ORI T RS, BIFE. BRYLARGEBRES. ke, £
K ZARTT A AL ) S R FRALIG 5% . T 1A 2R K K 5T VA R AT AT K A 44 4k
AGRAA A, BT O RRTHE. 8BS, BAReFaisfan
T 48 Ak, PTA 48 FUR TR 0.8 —FF R % 7 /248 Bk L 694b 3 B 48
Al XL ERHET A RASALE 5 XA H LT RRER A,
KA T HRRBABR T GIRAMRFL. T vA R KA 4048 5 L o9 B
B0 T LIER RIR T R AL . k. BBk, HIE o/ A B M 2 F 4
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A FRE.

FI R R B B R AT AR R T LA RA#, e Babdh. BARY)F
QIR RTR T8 B d, M BT R 45 R A4S, Bldo, 4585 3T
ORAS. L. 4K, BN, . AR EmA iR, XEEBRETLSEEA
. BT RIRE BT AR AT AR e 48 I A SR B 69 K., 448
T AR LS, TRARCHE. YARATZERALKLE., PRI TALT
IRCER . BARN. RERE XL FEms,

BEREP—NRE A5 XA, Pk LIERH Tl B35 £ 7 64848
P ZRAEE A AT EALLE o H T2 B R E %A, Blde, AT
B ET AR LAEH A FRERRIIE . RAARLE BH MM E b %
BB, EARRYGG B —ANEHFT P, REPTROALS—FR S KL
IER G H TRESE.

BEREPG—NFRF KT, PRk k BA T I5000% A Ao/ REHRIEE
b9 Z AR A R KA A2 09 R BAEHR, [2 1% A AR L A RS MR
WIRG IR B, FF B P iR A AR S AR B 4Kk ) T183% B 444 %
i, A BRGF, RAKRGEGTUARERGER, mie. HipFrF.
Btk 2. MR ERREW TS, 2L KR T4 F. g mise
D IANE R B 3o T A RIAESE . ROH . BRUH . REFuPbER L
CHAURMEMRSY, WRBATUREBERR, vEBREERILTH
KR, BB RT A — AN S A 5 ATk A AR A4 SRS v B R 64
F B E . %R A H ST AR M2 P A 1 B A4 B b BT ik 38 A4 St
MER BB, XAY R AL G EFFIR LT AR S BT PR 9, 17 2 I8 AT LA 8T
A HARREA L 25~29 2000 BOK R TIE B M ey AR, e ARRTEE
R TATE.

BRENY, BRI IET T AR B AR S IR E G HE
M. ZRERRTUAR SIS, AARILGT XA IR, ZHEL
BB T VR 6, ERELR T AR T T84, Blde, HHELET
BN, PR A AR A4 A RS 7R BT VAR Je T BT ik 8, A% T VL 2
b LR 6. ARTUARSAEAR 6, Eikib, ZIEHT LA FiE
ARECHREGHAIL, ZARPETEROYIMISEEY . AT
VAR G AT AR 49,

&,
&,
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HE B — s X, Frif L5 7)T A BA 8.4 3 h — A 3, % # ) 44
&0 R A, EBAR T AL T EEBRRAR L, 088 RE
HRAEMGRER T TiZEA EEARAGERIAT AR, T4MA % T
—FP ARG EBER., £2 VA FERF X T, ZEEL R G AL SR
PG IR B R Y A AR . Z AR N E T A RABIRA] . PTAARIAA T AR T4
JB B AL 6 KA,

B —FaHy XF, FTik ZAEH] T LA Q4 M B9 £ A3, FF
wt— 4 A 0.8 5 AR AR ] 2 R B 49 1) BAT AR B R . ZARAR S
JiFa 3R B T BA 5l LT Eis XV ie B R 6 R A A%, o
Ko BFRRE. FAF. Rk, MEARSIAR AN, FEMEREN
T A BAH), AR R ARER . AR a4 L s TFadse
RIRF 045, 40, 4. %K. BAREETHLSH L.

AZ O ZAEFN T & LA R4 &, Blhe, STOANEPTE R A A&F F
ERAERF, R T AT R ATE &R E A I NS BF R
FHGIEA . ATk, ThA K BFL, KRBTV LRSI X A AP
IR EAA e R I IR VAR AR B R BT E R R, mE, A%
MA R AR BT IR B OB, S EEAEGNERBETITRE
R EMF e RS BIMIG R L. ook, wRAEM T HRRA, NZARPE
AR LR AR A NIRRT AR RAT SR EA s TIARS. FTER T
BT KR 6T T A B T R R e SA IR R B AR B i R AR
PRG IR EMA B, AL, BIREMAERBETRYE, TIELH IR
HIR RALA L #AT R BERE

A n —ik#, wRAEA T RESTFaRMA, NS FTEEF TS
VA RAELR A EF TEN Y B 5 AR SMMENL ., kS T EkS
ILIR BARARAFERL AT M5 R B R de RIS A MR, skl shk
WA T 1% B R E A 2l Ao

EHEARLPG—Fr R SR ZHEANGS ATk, BRRERT
Bl hofd ) AR B e B ) RO ATIR AR B . R B T2 R B AR A
F G A EHRIE R 6REL, AR EE S 4o BA H172 69 FUIR £ R A8
REA LEBAH . Kk, A AR, ERREFT T, ARER
ik B A1 K Bk do 1 Roh Kb, ) BFA T UL 42805, HATRE
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T A A RIS K, B, RGBT AU B LT AE, i#
ARSI T AR F AR 09, %R B BRI R BTk
HEIR, Blhofehn i BRHNR) REL

BEARKP S —FF Kb, R A TR AT EL TR A
& H A F) 4o KRS KRR Y R IRAT . ST Ao NIRRT SARAR GG I B
IR, R Z MR RATIRAR BT RAM, FE FIRIZAB B4R B
P RBURE,  JEAE A £ AR B B LR R Ao/ AR L G B E AR,
LR MF R RABR AL BB RANERERE DA FRIALIE A,

B BRE T s Kb, TR P TR, 425558 5 R4 B 4084 2L 1
FIRAB 1T 48 BRI IR RIS 2 A B 948 B TR BRI, KB 5k An A
Pz kAL A AqLse . BB S KA BB H kKT, R R TR
B 48 BT, TZ IR A R LA 29 25~2000 SR AL E R B 69 A AR, L E VR
FERARBT AL ERTARRRCH AL CRAWIAH. L2 kit
AR A B R A A G O Mk iB TR O L RER T LA 78y, £—A
FHT AT . A RS, SRR KA BSE B S BIN], U
PREIRMEBRFRE, E—AREAN T X F, ALH R4S, 435k
RS BBREG TR, FOR T TRBEBBEAM. SBIALE F X,
IR, BETARAEATH LGB, Blhe, BEBTTVAAEL 25~% 2000 44k
TE R, VEA R, E R B 42 3 R A B 4B L 3R 69 A B T VA
1A RAVK & 75 MR 69105 RN BALF Ao A LB R B 4840, T 4248
R, X VAR BT Z AT 694 B AR B KR E) 64 B s e NG 1 R ATIR
W RE., RE, TERAFIREILAECEZEABHTELHRS —EA S
Bk B R,

B H— 5375 XF, TEEARARAERBEAWRE L O BEH AR B
8, RETHARIARIEL T R MERGITHREAB AT L, MER Tl
HAT i L A8 B BdbAE ., 4aAM A B4 M & AR A MER 49445,
AR, GRIR R BRI T AR S SR B AR S
KRECH KN bE. AT HRBEZFAL R E 4048 BI5 M K TR 2% T 6,41 4o
£905-2920% YR BB RETHBENR., LT ESTL LTI F 460, B
Ak e R B TR IR iR B AIURA SR AR B R Tk,

X TTAR FREBEIEBALG RO IAG, T35 A4h 4642 RILTF
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HAA . RAB. BE. Bk, ZRFIETE. kb, SBBK. RAK
B, BREBSKIE 5.

AL LIEN AR LA T LT EH @GR, T A ELECH
Kb, do KRR Ao #) R R o A]. HI T AIAAY A AT
A, KA ZEF LT RESY. WFRFOHERERZ,

EHEREN LR G ATkt , OEROMKGBKERTES
TAERTIER Y, doth REM G RBAFRER, PIESRTAL R AR E MR
BMMHEZUHRAE, RETIRIZIKR, HIGE A E 445 R AN 94 K 424
R BIAAEEA B RR B I BOR R B § —RJE . PR B L REVAD I
GRAMIK, RE, FIZRAVIRTAG ko LIEF P IEM, HAEERESP
BB R, e, BFE AT AR RS R E IR R BEH PRI E
Fo/BGRE AT T RIR, TR 4R EMRB AT SR A0E], 4] =
FAbsk, Bb4E. 4. 48, 4L BEFREEEAL. S RAERR T UMK
MY BATA T AE R IR - Ik L % 4530 % 5% ( controlled flow cavitation ).
PVD-CVD. K. 3 & T4, & 48K E A A A B (mechanomade milling)
BORAT . PRI R AR B AR N T A R, 4B R AER LA,

BEALZNE, Bk g TR TR, BRWHE. 2Rt mAH
FENRKEAATAL RizH]. dosh, BATE R EAL A ARG EA . R
TAaRLMEKIES, PTEAREA 2 Inm~%) 3000 Bk R,

BEAZRA—ANREANFHRT XV, PTEBERMAT AL A, FAK
BEAAGRK, HF. WA BRERE 5E. 54, LIE. BHERIKY. HE
09 KRR L IR EIR . B RAKG) . B RERGHEHHEER, B
ARG BREY . R RAREGA Y. ZRAGIOER). LE. S
F. kK. HYI. %45, LL. wE. EEABIR,

ATy E RGBT A EAT. BEAT. RESF. KKER. madt.
AT, @NAT. AT, RAT. FRF. FEAA. B S, &
. ERAF,

T BBARGIF A AMA . FLE AL R4 A(pasticcio shell)S £ 2.
BB BEARGBITFORER. LHA. EFTHE. capher RFHE. AKX
AR BRALY TR T ANE AR TR, A, RbE. B,

AR GG A AR E RGBT L3 ARG LA . i HERd . Ko
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THRSMMAE. S ELR. HHHHEF. BT s Rk T &,
M. T B E. HEEAURG T SRR TRE. L. T
A, BEROTET ARG, TEXLCELSE, @F, ZREQMTHER
£5 100~%4 10000 %K 49 R <),

BRACEAHIFMmEGIE T KLY E AT £ XN, 12 FHREX T
AEREA KT KNG —Feymy . T2/ BOR LE IR, F&F5 %
Fo ) 6T N AR AFE R T A T AR E L35 X9, B4, AT
ITE R BALE T AR B8 EiR ey N, XN 69 R AR S R HESF .

BEAREP—ANREANFEHT AT, KREN T R QAR Fo iZ 45
MAT LGty AE R, PR o T LI R AR L B A B R . E
T LAE—F RS ARG EAHH . LB . e B RN . REF
BALA. T AR B T vl RS2 8 B AL A B B dh a4,

It B AZAR AT AL B 3L RILA RA KIS 3 F RL A 64 B 49,
ARG AR AELLFTEVH 0% ALY, FHRAEEVAH
90 % R ILaG . ZARMAM AT AR b ZHRKXL A FW A ARARNE, Fao/
KT VARAE L aMA, T FRLA B 65, dE S AH —Fr KR @ i sk
KEA-F) KA AE S AUE LA E — AL B A0 AR, R R B 69 ARAR A AT
AR, HaiE, RERATHEREFF IR, P ERH L EAHTH
¥ —BAE R EARAKRG—NREAN KT KT, BRMAT AR IR
Ak, id it K AT EAER I LA T,

RARAELY, PTAEARARAATT EA 5000psi & £V, 3000psi £V
K 1000psi K&V 6 EAESRE, TikFE, IZARMAAT B A 40 3000psi K
B S0 G EMIRE, 402 5000psi~10000psi. A T RLEAG B &, EFRIRE
#4% API Practice 602" Ed.Dec.1995)M %, AL A —AK /L7 X,
W, B KR R SR GG AR T A AR B e R AR 7 XA AR
HoP B R AR AR X AEA 0 B HTRE £ 23, PR R R R 24,

FIT & AR AR A A T A1k 3 LA 2 T, 3K 0 o TUST AU 7 T ARAR A BH6G & &
KA £ T ARG A3, RAELEMAMLE AL, walTid, TIF
H e, T RME A & EAR AR EMF, Plde, EAT OISR
LR R, X R T R AR o 8Y, et TAan B4 R
H K 0.lnm £ 5k 150nm XL G, ZHARREETIEOSMABTFL. 1R
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OAREKR. RMBHAEF R ERGESL, Fldo, FFEMBABALT LA
Inm~#§ 150nm &9 -F ¥ 42 B, &R AR T L4 29 10nm~#4 350nm #9-F ¥4 &,
MBI E R EIRG T ZILTAA 1:9-9:1 RAELZ A GEZ B, AT K
KA B, TR ST IAKT LB TR E, g LR E
TEAL 10 MARRE NG FHE., KAV T REA | KRR E 69T
¥, REPZIEA LT ER 0.1 #k~05 Mk FHEE, AESH
T ZHAT KT, RXABETURL | K, BEBRXEEREALTNE
BFLE P R A, S TEENX L THT X, 2ENE Y 0% T A
0.1~0.6 MK &L E A .

kTFArE g, Lit—F a3 TS ERIIEA G —F R S AP aeeg
ARy, e, oIt — 48 £ b —FF B 45 B F (sintering aid). 3IEAH
A AR E A MEANRR . 4 HITEF . F/SAR RIS R, &K
AAEENE, HEBITAES T—MeE— Lidiay, H AT AGFLEEEE
A5, Plde, STHAEMATR S FIRLEFE, 2 EFPIKF) 694065 R E) K F
BT A R, HEE, X AR ) KB A 0 —FP R S AP eLds4L. 44
PR, 45, AR, AL, L AR 45 AF. — AR S AP AR . — AP R 2 AP
Bk, KA ARG AR, R EFASHA. K LM B H AKX
T RAARBIEARA N Net. Bldo, BEBIFTH BT 1 MR Adh by
¥) 9 —E AR . BIEARTS B do AR BE £ 18 AR R4 IR P 8 i e hoat
RAE T RAR RAR IR 25 . Bk A RAPH) F A 8 T4 469 $IRR . &
FEANSR A T RAEIG IR P i o 09 SR EFRIR A9 RE ). dE b E A T H 8 T 4
AL B 4ol 43 AL F IRIF AT 0 B R 69 45 ah AR . B de g ah 35 ) F 5T A 84
TR AN AGAD, do o BALAE, AT R AZ ) A 5 4E &b 3% ) F) 48 F) R AB4L,
HALET 454 B T RF A X % A L A M AR(R4E shAash). RiLs, prid
BAP B ) Ao/ BGR A T VA BLS R BURIF L3R B 69694 EATE 4 4L, 4o, BTk Bh
R Fa/KAXANTAAITIE 2 B F0925 0.1 T %~ 5 TF BT H4E. %
7T LAE—FY R % AP 4k dh AR — A R S A s R LA,

P2 AR # T A RS BRI h LR L E RER T A T8, X
VA ROk FIEIE, B AT T AR —F R S R B AL AT AR —
ARG KB KRB, BR—ROELT, ZEBMHT AR T FHRH
AL, AR AT VAR KR, BB TTA R L 6P IR, 54
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EB, %P BT VAR R AR 69 RS ARG T VAR H a4,

BERERG—NRE AN R AT, FiE o TIARERKERLILY, #lde,
AR ERILZIE R E Y 90% &8 A K 3LeY.,

FI iR 7 69 A AR A 4 S st dn B B 69 B R K K3 89 8y, Hlde, il
18 )5 RACRAB L A ik o 230 B Bl ) B 69 & B g 20% , RARZEFAT 10
%, RALIZRFETTARAKRY NG, Z o TARELGRTELL. A
TAKNG B &Y, EERIBITE TR HNCRRELEALA. Kid
Ho, 47T A O EAMBAAT.

S F BT 3 i Ae o S AR AT AT 6940 AR R, PTid 55 T vA SRR B R AR AR A
A LY MRRE, M RSERMALER . Tk, ©HERMFFH—A
RGNS KA B 18 T Ao A T IR A b AT IR AT AR
BT EMEGR Lid =&, ATk, ATETRELISTH . S
|BGRNARBI A B —3 5. AR AR E Tk, TR gL 2 ) —30 T
R B A B ARAR A A £ S —R 4.

AT A SN R mAe e, E R A S AR RSN R AR, T
i, ARG R B LA RBINAE—NREANATEE,
—/NRE AT ETARETHA, e, #E. MEMF. Biuithit
A

AP I a4 ZAEH T B e B 29 0.6g/ce~29 2.5g/cc 4L T HWLET AH Y
1.0g/cc~#9 1.3g/cc, RTVAA LY 09g/ce~2 1.5g/cc. & T AT iz B a9 1
Bk E LT 4F3).

EERAENTREAAEF L 6y EHFZE, 4 3000psi X E 5.
5000psi~10000psi. 10000~15000psi, AR & F A& T L iz 0B 44 R H3%E

Frid L3RG R TEAEZTENEE, o 5 K~ 150 KK 15 Mk
~%5 120 R, ZRBTUARAMRIZ R ERS Lok BRBZ A, KT
VA — R iR 0 R

4o LA, RAFERTOARRA . WEK . SR RLCH K, #ld0iz
FERTURKHFBERE Y 0.7. 2/ 0.8 REV 09 93K E. K& “BkH”
& 38 7 Krumbein #= Sloss & A& L il i AL #4E 10~20 ASRHLIL 45 64 45 49 ]
JE BRI

ERERG—ANBEANERT XY, I LENTALRFREN R,
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ZEMANGETRE—NMRERSNRERTR. B EEMyTTHES T
— Bty i, FrikiR BT AR AR B 3 R,

BEREPH—ARENF#FT T, TEROIEL Y A4, B,
samith . MAEBA . #lde, BAb4s. 4oBh . REBRETOA45. 4. 4E.
R L AN A/ RAEREEENS . TUFE—FFREHHLEEAL AL
.

FIT R AR T d do L AT L 09 R R G A B, 1% R AR B /2 69 4 4
TUARFF. MM T, B, BAGTF o2 AR L P,

AL G X AL A ) do T 18 1AL ) 6.8 1) A A B A B AL
Yy 64 ) 70 T BAERAAT AT B AR 6 7, ARE IT R I B AT AR
A B R EME st w kB, Pk i B b M. TR Bt =T £ 48
BRFHEGHEMARE DN RE B AN GETRE THIT, w08
800°C-£9 1700°C., @ %, e T vAilid BB AR KIAT, ITEREEBEAE
ARG R BN RE, 4o LATE, PTRARAR AT A0 R A 5T il i vfiR R 3K
#F. Blde, EMRATAE LN, THIE - BIABRB AR L, AB AR
it Bk a-BALEB AR E. BRI H T AR A M B L B e B
AL BRI AR BN FAH T K. SefRnt, T4EA %A E 4o Vector
Corporation &) MLF.01 AV stk Al, FEARAR IR E H18) AT £ 4] 7 Ao 39 X 3TN
FHEBRHEFAFTRAENZTAY., ZHATRG AL T E 045,
ZABE: 40~90C, AR: 90~150 AEE44P, R EAIRE: 10~25psi.
BB, TVARATIEL,

T ReLE, LR, R RAREE B B AL B AL
Y, ATMRELEGRE, ZHRTALEEZ Y R, ROFMHA. BT
Al BB F . A RIS B RA . BEAEANRRN . &R A
Fo/BABT RAZHF] . RIAEELE . THAAE AR S X LKA, ME, 4o
LA, T4ER Z F—MERAGME KA 4w S F—F LR, 5 F—FEK
R RmMERA. 2 F—FRBRENF, L XA ETALEE ZAN
BFEANEEE, WRARETHNHLI ETX~-HSETE%.

Yo LATIE, RE At —F P R b BA ARG KL —Fr R S A LIEHA
B ZAE R BIA] . PP BARTT A RIRAR AR R A 2o L BARTT A R K,
Hik. 1E. . B, B, K. RAEEEMAL. BARE AN TR
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FLET 4 1000:1-1:1000 3 A2 18] 6942 F k), F B ARE.001 55 L AEH) /Ao ik
PR~10 B Z 3L R/ A0 AR,

B ARRE Faes XP, PP AR 5T BA A T 448

(a) %5 90 A& ~1600 #K 64 BAR A 125

(b) IR 4y,

(c) ATk A LRI,

(d) PTif A5 A B A 2 3000psi K E & 69 /5 H45% )7 ;

(¢) PTiRIREBA 4 15~2 120 #k 6482 5

(f) Pk ZAEH A 29 0.9~29 1.5g/cc b E; Fo

(g) PridALAR M4t A b 23k,

ik, 1% FHRF XT . BB A IR BER L SbksE 6 Ab4E,
FAEAR AT AR L A KT 3000psi RAKT 1000psi #9/EM43%E ., AL TiLiL
# o BA4se iR E.

T ARG ZAER, ZaTaEgRaEs. EHE R F. £
AL P —AFsks Kb, ZREZHEBAMF LS F TR A E ) —Fr 8
(1] 4o B BR IR 5 K 4B 57 B H B R R B AT, AT AR S48 B 69 IR -
B IH R R A& B R T VAR A48 BUR A SR R AR R G SR, it
RAT O —FP R S IR 7. B A KIrH . MEANRA . wiEAaH
B tE A B A A RART AT AR, LT 4L, 45 4k 4R, AML4B,
4. EE. AR 45, 4R, AERRE . Fo/ANBRE . AL ERMNYRAAEFT AL,

A A W An bl SE 65 X, AK AT LI3ESH R Bt e B R
MR d, EFZADW S aAE)EH | SRR IR T4, ZF
A ESTVAZ 2 0.5 KR FAK. Z-F A5 T AR 2 0.1 Kk~ 0.5 K,
A LA B A AR A RIRE . A R AR ZAER 6941, &
AR ZFEAGE TR T TR, FTRRETEH 5 AR KGR K
ML, w1 K. sk, BAETEARALAALENE Y 0% £ 0.1~
29 0.6 HORMTLE N ¥R, L ZIEF T EA 3000psi X F 569 E AR,
ST B bk fE 4G EFRE, 4o 5000psi 3k £.%. 2 10000psi K £.5, &
3549 5000psi~#9 15000psi. FEiZ LAEH| ¥ ey B RATHT it —F 840, 4%,
4k, 45, BAb4S. AL, AR R 45, 4T . AEBREL. A/ NBREL. R AL,
REAEFTAS. ZEAENTOLE—FRETRENN . BB AF . B4
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A K IpaF . HEAMER . SaEsH . RAHRER A R ETHESE.
7 Z AL R T 08T iE E 3 H e BR e AR BAR R AR BUR.

st i s X, BEMHRERE, PR LHEMNTAR TS KT,
HHyd FHRTAT TGV TR, R G ETEAEEAA, B TEAEE
— A Lk A T A AR AT A

AL TR Eaes XoP, KL o —Fr 3 5 Fr ZAEH =T L4048 0 K
A P AR, vhB it 4] e RN SRAUSRIEARA R e g 38 7 KA iE 2
FEA B R I B P R F AT AU RN & . AR 68 R AT SO 6 AL R
0 T ARAVE BT ARG . ARG AR T, WA AR B AR 2R B
BREAEERTASR, Vs e LAY ALIBERKEEAKE TZR
. B, A T MO R T, TR ERRAT B E NS LR
W T A TR, S EFAEE T RRE, LERSBAT BT fo/RE
Wi k. G AT ARG AR TR B R, AR E BRAAE T AR
Ko d, B A e RkAAGrE T e94EIL. RAEFEF TH T
B4 09 AL IR AT A MU B A R RK A EE . B, ERAURT AR A
JE 2L 0 2L 38 i o 69 45 JUAE AR AT W I AR T R P AR GHY Rtk B Ao
EATFTRAMTR, £ 30 R B A2 A ATIR T AAR A 235 71 0k 49 Rke
E iR RGBT, AT B ITARAE BT B O BLAT R BRI IR AT R An
IRBEHF . BT E B AR D L AR G B 8 A9 VE ), AN T R LA
(conductive channel), ®BiTiZ-FAAE, 4 5 69BRAKT AN 694ILT .

B OAE ) KB ZAE R R R Z A AL R 1R, A2 R 3R AR AR B 89
AR ATFRECERAY, wEFEA. k. REHEM. LA, HIK
R AR, thahiid. #1258 8 5,

£ 8+ 4] US4,547,468. US6,632,527 B1. US4,493,875. USS5,212,143.
US4,777,154 . US4,637,990 . US4,671,909. US5,397,759 . US5,225,123 .
US4,743,545 . US4,415,512. US4,303,432. US4,303,433. US4,303,431.
US4,303,730. #= US4,303,736 #F A X AEH ey M ik, FHAMH . #IHF, LT
5 AKP ZIEREKEEA, FAANESAXEHASE, 28T 20 H
%5 A 35 (AMERICAN CERAMIC SOCIETY BULLETIN)” % 85 &% 1 #
2006 S 1 A, A £ B % H US6,528,446. US4,725,390. US6,197,073 .
US5,472,648. US5,420,086. #= US5,183,493 #= £ B £ A ¥ 45 5§ 2004/0012105
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BN G TRk X AN, RIS ARX L, ATE ZAFH T A
R BAAEE 7 096 pR T AE A dw B A NEARAR .

B Ao B F 1 Ak 695324 (monolith) KB 69 AIR -2 %k, £F
R B SR T S AT ., ATRSRHN, KEKEER
BT KARE G, b, KA TRALG R, BABRRAEER T4
EmMERNETETFETR, GETEBE YL LmE RN AHLE D
B, FMENE G TR, A, 08 KEE R RS CERR R IK
45 Fo T 5 H BRI T AT 51 K AR R A 6 T ARAL

FETEE R do K 85 BB F) . HORARE 2R T 69 K48 5 AL (4
4o, 90% K&y, RIS A 10% 898 dh)F B R 69 T BREUR P 3L4Y
BURICEEE, BB AR THIL, MAmEKT FREH. bk, AEESE
FE - R A A o g 4 e 2 B WU 6045 T A8 B R 4 TR IR b 4 AR
. BARPTEBEEAER-BITIR Y BA S 53R T, B3 -FRe)st
JI& R B A sk Ay e 4 B 7, fE ROBe 45 6934 (green packing) R A K b A ARk
TR, XA DB AR ATFERBRAEGTIRT, AMFE RAFLEH
Tt R dd .

ALK ANR A T E s gt —F e, AT KB A AL T4,

5K 36451

#& 3% ¥ R.L.Callender. C.J.Harlan. N.M.Shapiro. C.D.Jones. D.L.Callahan.
M.R.Wiesner. R.Cook ## A.R.Barron £ Chem.Mater.9(1997)2418 ¥ 28697
S| B LERAR B KR, FHPTE ikt AT TN BA4E A A, ZKE
B AR RTLA,. Eid LR RIRKEIRE 0.5-20 & %IERLE A, i
12 AT BLAL. A 3% 48 BRI R ARA T FAEFLEIR B A 100~600 HHOK R F
S A A BLARARAR .

BEEH#) 1P, R Z48 RIS R R BT R UHARBIR, Frid4a s
BB AR A 0.5~20 TF % 0 E A 6948 FUR AR IAE . IZ AR A TR
BANBREY ., RENGARMET, AR E TraEHmY, M aTEE
BT TR, KRS AETRT T 70% AR E Y 48 1B, KRG HHFX L
FHE. REHK, e LR RIREARDRIFHGRE, HMELRER
KA, KRB FTE Atk R 180°C40 47, VAR Hudh e B & FAL4E .
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S E TR, o b TR B RAER T iE 48 RO R B PTIA R, TR, SR
kA E 180°C, FE)I8 B R4S A, KRB E 1200 C LR ARARAL 4 B
425 1 e, B E P ey Rquss AL A BB IR £ 640, B 4 AR
T bk RS AR eg 3k 49 SEM B A%,

LA T, LFEEP 2T, THZRROHEEBERENAZTES
¥, FEIZ AR R T IEA LT 48 BRI BE AR, TR LA BT O,
RIGHET BT R4 B0k, MMM T T4 T FIRAFAR, £
BEMHTIAALTIRTF 70% 4038 B 48 B, X S IRTARIE L A 2k
BAREZRR, FEREEHF T FRARFHORE, FAREREZRL. 5
T | A0E), ZAALBIRTE 180ChRA R, AT THRALRE, TE
ik St T F B, AofE 1200°CHess.

R 3P, BREERIRAETRTEANBRRERT . REHTZ
ok, FHATARE THREAMMTY, BRI ETHAGFMHT TR, KREfHA
ETBTTF 70% 6948 E P 48 BF, REHPX LT IR, AEaK, FF
do b B3R B R R B R VA GRAF I A R B A SR E R KAk, ARG W P i 2R Ao 34
£ 460°C 1 DEVARAR A B R BALEE . BHETRE, W AR,
A4S R R BARR BT RIR, TR, FABAMME 180°C, 1533604
ke %, BG 1200 C R4 Z AR 09 BAL4BER 1 /N BF, DO 9 69 B fe4a4e
HALh Rt R B a4 B S AR T b Lk R e XA IR A SEM
B 1%,

WAL ERG), AEEG 4T, WREBEPRETAZEE T, H8
EARRYIEAN R FOLESER, VORK IR, THIZER A, RE
HeF ik 4s Btnisik, FAEMAMMm Y T A& T T RATER, hidf
BT A ALETRTF 70% AT REF 48 B, XBIRTAREZ AT EHHRA
BBEMR, FEREEHT TRAZFEHARE, HERERRL., 5%k
) 1 8B, ZBAERIRT A 460°C Tkl 32, AAT FTERRE, FAEMK
WM T THR, Fo/f 120004,

ARG, EERG ST, TEM 0.5~60 TE % HEIITER
BN 300~1200 fkok A 4275 Bl A= 50~200 4K BB 6938 Styropore AR,
R4 BALAS 64 P B2 An B2 35T d BTk #64 Styropore AR 69 AL 12 A=A Bk
R, HIEERARETRTREANGRY. RABHTZER HHRETHE
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WY, AR Z I AT TR, MAEHTAAERT T 70 %485t R A
B4 NBE, KRB TR, BAEWHKEE Y 180C, HimHENGER
W 2 R PR MR A B 4E . KRB BE— A 0.2°C/aAT ek Ban ik £ 230C,
F£ 230°CHRIF 1 I8 4F 5 3% Styropore 424K, 123 % 3Lk Bab4e £,
#H—F vl 1'C/o4behit £ £ 500CEF#—F B RS T, REH
FEAAE EAIE TR, FRABRIIE R evh LA T Styropore AEAR 69 ARAF
B, X T EIT K F Styropore B E FHERMERE AL, A ]
C /oAb i F A X B BN AR E 500°C, VAMEIZ AN 49 48 RbT 4 KR
ki, Fit—FEIZEAG RS L, RELHETR, ZLEXTHR—RE
NFMERE, AT RRIREAHA %, REE 1200C TR 1, Afx
P o) fAsaA AL BB R L E B AR,

A EHG, FEFEG] 6 ¥, TH Styropore MM ENAEE
B, iR AR Y IEARFTMNLEERIRERVZEZERK, THEZAET A,
REHETIZABEILIE &, HI5 Styropore IRE THEMM T ELIEOFMHT
FEe. REEHTAATIRT T 70% AR E T 48 DB, AREFHFX TR
BN AR R F ) 180°C, WS B 48 BUR LA K AL IR A B AL 4R,
KB —F vk 02°C/o4P ek R £ 2307C, £ 230 CHRIF 1 /AP ARIT RS
% Styropore A%, 133 % LK A4E . E—HL 1°C /4% 64 4+ 3 m
£ 500C#—F BizEEE, REFZARETANEIER, FABR
ok Aevh LA T Styropore AR ¥ AMAFHEANL P, X T E A B K&
Styropore #L45 B T #9 % IR 1) 6938 . vA 1 °C/o 4T 6 &t e X LB\t o e
ME S00C, ABIEIZEANEISKHABE, Fit—F BiziEA e Ak
452 IREAIE TR, X ETH KBNS, AEFRAIRENY
4 A, BB 1200°C T2y 1o, w52 F 6 Rfudenstiu b BALss ey 4

S A B R, EFEHRG T, TARM 0.5~20 TE % 6948 BALIER
4B 150~850 ok KT 5T B 69 b F IR s BB AR . S ERIKA TR TR
NEBRY, REHTZER, FHIRREAMEMAY, I ETEGE
HFFR, RSB AETRTT 70% 45T AP 48 Dot REHtdHpX
FHE. RBR, e LR BRERERARIRFHAGIRE, HRENH
HER K., RETA 1C/o4hahid R LR £ 460°C, RIEHRIF 40
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SAP I SER A M B ik fAbde k. S EFIRE, w LATE, BAM4E
Rk Biak. TR, FHBAMAZE 460C, FEEFHAMLEB L. A
&5 1200°C T s igAimab ey fb4a3k 6 0, 133 £ —RALE-R LR
&AL T A d S4BT AE G Fa R T ARLA AR 69 4B FEBR B . E A BN — AL AET
— 5 ) AE B M IR AR AR S R E AL R B 4B 4L AE G AR 3R A Bk 4R 4y
FBoRAL. B ARG S 450G faFe R 4s AR et B IR T RMAF A6 R
ek FFe R4S T, T Rk RALAE AN E T B, 2 = RALEAR
%) % ABLTAE B ARG I AT R4S B RN A A, A A AT 60% 695K
AL T Bt o fA4e, GLiEIke) Bak4en.

AR LG, £FTEG 8T, BRMATHLIETHE L. FEX
% LskiAARAL, BB RIRERCINEZE P ARB T E R, REBLRIZEF
IR AARBREL BT AL AR HEHR TR, REBEZRGRE
B, TELZREATIRER, SHEFPGFEN, BHiRE R,
F s 2 1200C A R4 A R T 4,

A A E A, A ERE 9T, BRMLRFRECITHES, FER
% 3Lsk FARAL, EE 0 R IAGG R4 TR B A WIS B ANR M F P VARE Z

k., REHZT P EABARN LB IZREASYAE, Tk, THEEGR
AR T ENZE P ARBE AR, RERITHIZEFIIANLIN

wALHER, ERAMEZTMBBRGELT, THWAGEAIINZE
i

FEEH#HH 10 F, 45 440mL /K5 20mL KEEBRRA, HF 4g Catapal B
5 36g Dispal 11N7-80 /K485 £ TR T iRd 2 DI RBMRER. Aoiks
., 4% 150g 44 8wt% 891% oM s B AR RAL AR (Vector ALK, MFL.01 &)
PoRiRE) 20g WAL E, £ 80°C T A 130 A/a4b e AT R, KRB KR
B HBIOA 5CIaAT B4 £ 500°C, FIUE VA 10C/447 2 M B IR 2E £ 1400
C., B 6-8 BTT Lid#lh aghestinstm,

fEEHE 11 P, 4% 440mL K5 20mL K ESELRA, ¥ 4g Catapal B
5 36g Dispal 11N7-80 K484 £ F i T b 2 DB mEBIRIE &, ®11ZRE
My b I T Ao 50mL 1wt % 69 Fe,O; R (A TEAREET S Iwth &)
Fe,05). b s, 45 150g 8wt % #91% a4 i iR A8 AL R (Vector ALK,
MFL.01 &) etk 20g Bl L, /& 80C Twh 130 fH/o 4P AR THR. AR5
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P X s b B GBI L STIoAPIELE £ 500°C, FRB A 10°C/aar2 d . af
BEsEE 1200C. B Oo-11 Ba T Lk R 698 ms 4.

B 35 A BRI R S P TR 3] 6 S LR A N BB S AR
o, soh, BHCE. RESGLEARAHGEE . AT E S RL EIR
18 Ao ik T FRAR 69 5) A X 0F, B LM A AT T d AR LR
kAL B AEE T RRABAE LSBT R TALE, RRIZEEAT
RSN, S AX DI RHATEE R, BAER Y, T E M O
S A LA A G AR L B SGER, AK Y 6L E Rk
A BARSAE.

i i A AR B 4 R AR e ik BANTF 4G ALK B 69 T3k, AT F AL ARA
RmTALRGEC EhT XS THFERH . HEBRRLY B F LRI
Gy, AL 6 A5 B Aoty AT e A B R B AL R R A

T
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F1/55

B
Fa 44

ERN

Y
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tmm WD 24.8mm

300KV 30 3h0x G138 fhvac

.. RS e T
AccV  Spot Magn  Det Wh P 00 pm

F
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AccV  Spat Magn WD [wp fF—————— 100 m

300kV 30 260x 102 1208 Hivac

B6r R B FE AR 10 09 B A LR e AN (A 1400°CH8g

AR A5 AR 250X ALK T SEM S E %

Acrv ;pnf A n ’xp'
30.0kV 3.0 2000x 102 1208 Hivac

T

70 %A F Y10 490 BB AR 2000X ALK T Y

[N
SEM BB E. BT T IR0 A A F R T 498
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B8 R B 1400°CaY E A 10 6 £ A 10000X
Ak E T 65 SEM 24 %

AceV  Spot Magn Det WD
300kv 30 2b 10

19 kA EHG) ] AT R RN (A 1200°00)89
FAE A BAL A 250X 3R K ?Téﬁ SEM & f#& P 1%
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Ace N Spot r{aqnw Det WD
300KV 30 5000x SE 104 Hivae

=10 5;:1’/5@{51" éﬁ W %A £ S000X ZL K & T 44 SEM
L@i[ﬁﬂ%’i T T R EE 09 BN e AR T 09 BAR . FTIA B
[5'\‘ 'r(_, f iL) ] éﬁ ,‘II/- ;/1&*4&7{1—/]\

ACCV Sp VM. g . ot W
00KV 30 16000x SE 102 Hivac

O s3] 1200°C 6 4610 11 6y sofikss M 4
15000X 38 K % T 49 SEM S48 1%

40



