


“+HEREAEH

B2 5 T18 251 5 L i e

44 [E BRI

BIOLOGICAL MEDICAL MATERIALS

AEkE FH K

AR 2L X% HIRH




CR-X X

(EMERAMBERHNBES TR ANMHAREREABL — REXE
MEEE, TEMBEYEARNORS HXARBEY, QEACRHEYEE
BRI AR W ERHNNEW SR, & REWERHN, THES REWER#
MBS FEDERRN, EWERE SN, EWE NGRS, AR TR
RMEYBRAHM, URMKENELHHERE,

CEABAENMNREES TR AYEL TR WRKES H¥EEVH+Mie+
BRSO, BAENAN B SMES LREARNSE B,

BB ZERRM B (CIP) 18

YR B /R E i, R IR RR R
Tk K2 i hR 4, 2005. 8

MWHRES TRANNBHARERH

ISBN 7 - 5603 - 2232 - 8

I 1.0~ O [.AWELTE-
AT -#M IV . R318.08

o [ R4 B 318 CIP 34 % 5 (2005) 46 124888 5

RUFE KBE B B

FERE KkFEE REYH HUAN

HERIT TEA

HRREST W/RE T K% R

f H RRETERREEENES 105  BRM 150006
T 0451 - 86414749

3t http://hitpress. hit. edu. cn

Rl ERRBEEIR

A 787mmx 960mm 1/16 EN3K 33.5 F# 620 T
XO2005FES A IR 20054 8 A 1 KENR
4t 46.00 T

A HS 3 &R

(B3R R & R iE, R T EER)



]

!

[{]

PRIS TR RS M RS .
H—mEEERE
B MPE BRT AEY

AW/E £ MW
FHER BEXBR HXREB #RER
Z /B Xtttz ®fER TXH

AT BEREE XEBFE

B854 T2 TEAFKR

UET BET IR

WEY SER =TE

= Bt e

BRIE WEHE 24

IMBA IR T4RE




amad—
———
a—

R 3

EYEMAMBFREREVRNENI N, B AR E W
B AY¥EERL VAR REFBHEMRERELE T BB EMAK
HRAEYFHBERRESMEMPMPE , REFIBSHEYERE(SRAB
EHIESRAB B2 FHOBD AR G4 PERE 0 T &Sk iR DL R
G PRAE R O , 4R A W B R A L B0 A ) AR 73 4 B LA 0 PP 40 O 1, S ST R
B FE RS HREHW M I LESHAEYFHEZ RN NESRKR, #F
EBARRORFZRET (R SEYHR MR RE S AR TR
KEYMB DOKREWHH)

EEGEEERAMBBES TR M EYRETR" WL L HHE
SRR R EY ER OB R PTRE I U OO0, R H BB T X
FERTRREXER BEMNTHERS, #THALES  BE T4,

FHBBEHTOT B 146 EHMFHRRELBRE)RE BES5HEH
MO REIBRRS)RE,FTEHRBOALTKRF)RE,5H 2.3.8.9 Fh
MEGALTAE BREIBRRE)RE,, BRELGREEER/, W, EEH
WEI e O R CURRI R A AR 3TF 28 HR) PRI TR REIRX
FEYPYEREMHSIERARPOMATRRELEREYEZHH S BRER
ERRENRATN: TEHR(FE 34 E) BRE(F6.9%) . =MW (FE 2
B) EMRGE 8 E) EAN(E I ), M1 F BT s R7 B

A BHE LR, ARG B0 IR E Tl K28 % B = #9 % 46 5 70
85, LB

BB RELBRREFREEMBRE W, R BEMITO KRS XHF
TA R LR RE R

SANTRHEMN, RITEEA RER, BRARERZL, BERERE.

Pl
yfzheng @ pku. edu. cn
2005 £ 8 A



B D RE LB coorererererererrereerereiteitiie ittt (1)
1.1 E%Eﬁgﬁ‘ﬂ%ﬁ@ ...................................................... (1)
1.2 HYE MG - ooeeeererrmmnmmnre sttt 2)
1.3 EYEFRMBIIRBRE oo, (4)
BEIETLRR coororererrreneerereretttteiiiiiitiettttitesessestraene e seesereanas (8)
oM AKARETHSRRH ---ooovvererrrmrer 9)
2.1 AKHBPYLRR -ooeoveovreecenss e (9)
2.2 Aﬁggﬁg{%ﬁ% ......................................................... (17)
2.3 ARHBIBIGER oooerererereerarenteniiniiiiiniiiiiiieieiiicanaionies (32)
2.4 HEYEFMBIA AEBIEYIRE TR -ooeeeverererrmneereernnoneeeena (44)
2.5 HEWEFIAR S W MARE IR IR -ooveereereereenens (49)
BEHLTLRR - vvererrrerrererrereeereretertetetieietetittttetetttetttera e aaaaaaaeaes (68)
g 3 i ﬁuimgmﬁﬁ ......................................................... (70)
3.1 HEIR corereeerrerei ettt e (70)
3.2 EHSIEBMEL cocvereerrerereiiiiiiiininee (73)
3.3 EFAAREHMEBL crroreerrerriiniiiiiiiiiiiiiniiiiniiiiiciiee (87)
3.4 Em%éﬁﬁ-ﬂ ......................................................... (106)
3.5 E}Eﬁﬁ(%ﬂ‘%ﬁﬁﬂ ...................................................... (112)
3.6 Eﬁﬁﬁ%ﬁﬁ'ﬂ ......................................................... (121)
BEETLHER coverererororcoretiiiiiiiiiiiiiitiiit sttt (151)
BANE THNIESHMEMERBREE coocoeceererrnen. (157)
4.1 ﬁﬁiﬁmﬂkﬁﬁi%@mﬁﬂ ....................................... (157)
4.2 EHEHTHIESBEYERMEL - (178)
4.3 TR IENIESBAEWEFMEL oo, (217)
EE DU R AL (228)
ESHE BMOFEMERBE e (240)
S§.1 HEIR -oveerereemrre e (240)



’ 5.2 35&%%@&%%%%%@%*‘“ ................................. (241)

5.3 i%i%%mﬁgﬁ%i%gmﬁﬂ .............................. (252)
5.4 éﬁﬁﬂi%%ﬁﬁ%ﬁ%fﬁ%@mﬁ'ﬂ .............................. (261)
?%)‘Cﬁ ........................................................................ (287)
- 6i imgm!ﬁﬂﬂ ...................................................... (301)
6.1 BEIR cevreremmrieni it e st (301)
6.2 LBEEMEREAMEL ooeveerrrenenes e eaea (303)
6.3 %MJFQEEE%EFQEQ*Jﬂ ............ N (307)
6.4 B TEHAEYEREGHEL o orervemerermn (316)
- 4 R T LLLRTYSETPPITL (335)
HIH EVERAMBEREBME e (342)
7.1 HEYERMBEPBRER BRI oo revereererererrreerrarasaennens (342)
7.2 EYERMBEHYBBEUPE oo (345)
7.3 EYERMBRILFEBEIRME oo (366)
B RER coveerreere e (398)
; 8 i ﬁﬁl#&ﬁ?&i%ﬁfﬁh‘ﬂ .......................................... (412)
8.1 ﬁiﬁ ........................................................................ (412)
8.2 THHME «ooverereerrrrrerenii et (413)
o T o 7.5 e R R LT TP PYPPPPPPPPPP (420)
8.4 QBQP\IEI%B@ﬁjﬁﬁ* ............................................. (425)
8.5 %%%éﬂéﬂlﬁﬁii*wﬁfﬁﬁﬂ ................................. (435)
8.6 LA THERMEEYERMAEL ---oeeerermmrerereninnnenennnn. (447)
B TLHR covrerrerererere et (461)
HEWOM GUREMBEIIIL -----oovvvmrermeereereriniiie e, (470)
0.1 HEIR ccovrmmereri et (470)
9.2 %mgﬂ*&%g%ﬁ-ﬂ ................................................ (471)
9.3 EAOTFHREYELMEL --cooeeenerennenennns tesrcssreesecsesaninieas (488)
9.4 HFBBGNKEYELGHEL ---oreevreerermmnereiiiieie (498)
9.5 HEMERAMIEGIAKIIIL --evvemmmmmmrorenrrnenananie it (502)
9.6 HEBEGAIEGIKM I ---orereeerermmmmrereeerre e (511)
#%1& .............................................................................. (518)



EFE1E 4 1t

1.1 AP R R e

H Y B FBORLRFR X YR IT LW GRTT B E SERILE AR B
HRMA B, ERFRATSTNETFSROER, BRIk 8
FRHNEESX NAHARMEELYEANEDRBRMNERRER, EVERAMH
ERNE BN FREHBTHREMF RO

ABFBEYERMBNHEESARHE-HEBK, BANET AL, A1f]
EAW S S REREF, EYWERMBRALRREFRBIFHARTRZ
—o EBHAEMERAM B, AJCRIZ 3 500 £ R R ARF ML 4
ORESSRLAHN ., MXLMESE SRR N EROEYDERM
B, BEHNEBERAMIZERNERAARFBHZHHEE, 2ITHI2 500
EWMPERENEEIREAEBRT BE BEF, ARBRERARESKRESR
BRIAMT U, AXEICER, 1588 EFANRABRERBERNE; 1775 F, 858
SREEFRNBEINICER; 1800 FAKBAXNAERKEEBITWME;
1800 EE 5 AR &R RFHEF ;1851 A AFEARULRABRBEHRALF
EAGE ;20 HEVFEANRITHIFHRERTALIRERERRWOIFH, A
THREMBERMAMET 1990 F, B FATLHEMBKRMA, BETRT L
FTRENEM BRTRESBEIREBRERNEESHE, IIRTE%R
R ZER,MRTAIRENHRLE. BB TRURKSHAN S BH
B NRREDIMEE, AR R, AMBRBIEE, KEATRAMAL
#BHE.

IR Y E FAA B0 R B 15 3 R R 4 B o4 R 20 AT LUK B A 1A R 4
AR, ENEEBEECHENRAMEKERNE AXRTEYERAMBRE
FIRFEIKF, 20 tHEMBE—KHF KRR UG ERAOERASRTEFE R
EYERAME  REVMEELE . SHER BBEURRESYH, X— RN
BREHEAREZFER. E-_REYERMBHREEBRYEES MER
Z(RERE S THEZE) EYiE D R XY BN KB AR R R

. 1 .



2L, RIS UEHMBERREEMMEER(SEESE)REHR,
 REMKERERKE BRES RPEZR FPEFNRMBZER R,
K FEBELS, IR EE -REVERME—#, FROBBIRR
BB S A e, U A TR T A KRR
BAEEMARKIIEE, BSREVERMBR - KEHREAKESBERN
BAEANEYESE SN, UM AR ERARAS ERKET £K
MERERNASERALEN TRIEMB Y EAYEASROES, ©
fil— MR B A R B T RS R AR IR TR, B A
BHEENEEMEANRE REAEERESHEZENES, M 5EMK
R BRI RMATHE RS ETR, BRFANAERSHREBE.
SRR, AT R BR R AT ER Z oMb @R BT EASRRR, &
A R4 EE(BMP) MR RS SRAWE AR+ R B ,

ERRB G LR, AMERMBERT TRRANE L, e RMELE
MREMM B EOARE R BT EEN ., HR, T84 — 3L F M K%IE, B
H Y B AR R — 2 A T KR BB, 7T DL 2 R 5 25 4 — A AR B 44 L 58
RATFHARBERRT HARER, HEFRERPARLMEEIIRE
HRBEREE, HhFEMRRERAE RN, RIEILE HENELTERE
MARTENER AMEE—EMER FAENBERRAREH, SR
A ATBEREYEFAREE M. Bit, HiREYERSSA
WA EMBMERMERLR,

1.2 HYEHMR R

EYERRRAR T NG F XV RS E 8% - IR RGBS EH
B, B RR FLBS RO PP RGE BB AR SRR, A DO PR AR L i O B A
68 %0 ME RGPS, MR AN 5 B AR SRt 43108 5 R L A JBR R Aok
FEFBRL, AL SR MEEL AR, AR BB, R LW REY %
RARBBH R RS
AP E A RHEP R A BRI P R EYAER MK S AEEEYE
FARERE A TS YA B L FT A AR A A R AL
£ 4y B PR BRSO 4R B T A4 26 i F 2
(WEYERSRAE . £WERESRRERBEYERMKE&RK
&, XA RITBRERERM B, B—KEEMR . XXHBREA
8 B HLARGE BE FPUB 37 YRR , R PR R B B B AR I A B A HLEY
. 2 .



R R EAR KEAR AN LHENS BB RHER T EH, BRTERE
HA R I 88 R A S I Wy B4 S, 00 R AP0 B0 ol o F A W0 A 2 4
WRELHRFHRMN . ERERABR SR X2 R, T4
B 60 S 1 I o ARG R B T 1 R B A R B AR B B YRR AR, RTE
ARSBHFIMEA,EEEFIBHANRY ., C2ATRKGERERM
FEAMSR (K H BEF) AEWGESE, URKESGESE,

Q)XW IEEREMERM BRI EYEE. QEBE KH REEX
LR RA R, R RHMEE R E, BA RFNEYHEEE. — 8RR,
AYRE T ECEEEEYEE YR ENREEEYRE =%,

GBI TEYERMB, BoTEYERMBREMER DR RR
BB ARZ AR, R MEERER RIS, BB KA
PIMATE BB ZAHREBR L R — AR 80 28 A2 M BB R 45, 3B b
MBARBEFHEYEENE. &850 7Y E AR 64 R 4 % JF M i B
AT A YRR R BT, 3 TRl , BoR KA AR R R e, R R &
FEME R B RS R RPN, BEAEREAEXRE,
BB SR A B 0 /B B e 7 ) AN o LA 7= A B B O B B 4, R B R R R
BRERMEEEIR, ZRMEEERATARK BHABEEK ALSE A
A S R KEAANEER RS EH. IV FIEQHERIE K
P RABRRIE SR Rk RPBE, MUMRERS FAYE
AMBEERERR KERRRE PR SEE REER . RZAM,
ROWERS, ENTEEYTRERT RESHBIANEEREE, KE#=Y
AE I8 T IE % A9 37 BRAC B BB DL R R R e 4t , F B R TR R
HRAFARABEARKE, HERNBORASE, SO FEYERARER 458
CMERE KARREARSEEME. ATOMERENRS TEVER
FHRE BEE SR AU M, AR | /MR, AR R P EAHER
THamES,

WEYERE M. EVEREZSHBXRAIEESHN, ER_H
PR PR L AR RARE & TR B A 9 B AR, 3F B 5 HPT A Bk iyt
M, S HREERERRBEENRE, #HE%EM0BRER %
REBIHER-MHEYERSBREE, ZEMBEIERATBERISRAK
AR BEBEAERIBURATRENRE . ERAT TR RS
B2 5, BT R EYHAENER, XERNMUERHAS MR B 55500 R
AYHEHER, MERGZEAATHAFTHMEYEEENER, &E
HOEMEEHBA S AES TR SREMENIFESEE=R, EMBEATU

. 3 .



N EME S PR R, AR 38 58 R S0, BN Z F A BB R4
EERTRERRERNEYERZL S B, AIREYHER, —LBHEAR,
AR FFHAFBENERKBFHIIATEYERMS, KXRETREY S
B HAERRAAYRITIE, CRAEYERMBN— T2 EENR
T RIBABHEAE A SR HAR M BB, EX A5 REYHE
YR YT T RERMRKE =Z/MEE, ANsIMPERSEAR
HARANE SN, EYMEFE SRR RS RIENENEYE R B
FFRET I EBRRE.

(S)EYMEMR . EMWEMS R b ST HHRLHEMRRAEYHLER
MY BERMS, RN EYEER . AWAR TR ERMKRMIYIEE
CHA, FRLCEGSFERARFAHRNETHESE KEMHERTREERE
MAbE, URFBRAWE ERFNYEYSHBRNLE, dTL2ILELY
AEYHRCRXEMNN  EYHMEMBREERNBHE. B, B TEYH
EMBEERARUTERAARWME MG, RERARRKMUT ARAS,
EERAEHSIRNER BRI RAEEEM, £YMEMHEEAT
ALGRBR nECEE KRER SEBOHLH . BBEAK ARBEE A
A | oy 3 3% 98 5) A0 10 OB AT BEAE

1.3 HYEAMERRES

ESRIE, BFARRLEWEYERAMBER -T2, BERER L2
RN BAE LT, B RMBEHEN S, ADERL. FHEFAUGRNE,
S0 M B4 0 0 75 T B R B0 R R R 6 4 4 B PR A LB AR R R (Y
N B B A R A A 2SR 5 4K S B SR, MR T X A B R A
TR, HAAYERAMBRHANERRERIERSENMRT IRAHHE
YESE 7 (T AR LT R 1 A B FTE B AR R R AR

HREYEABHRBRAGRE S B S Bt EMEY R W TR
HREE, MEERARTHAEWSHMNEY IR, UELEENRAZRE
R BRBEMTENES EREREZRNAGAASRET. FEHIFK
F AR B R A LA 2004 R EHF BB R RRED, LK BAER
EYERHOENBHERMEREBERELT,

1. AL TR EEIGEEXRE

AATRREN LGP E S TRMFEENT &, WE— N EWERE, X
By MEANFARMALNER, UKEZRAANBETRONME. EHER

4 -



EFRELAZMAARBENEENER, ERFAMBREEKT. K
FEHRAMFE"T—FEDEEERT TRARZLBRREHEY R
MBS (HATEMN L ERAM - EVERAMBEEY EXHEGT A
P & FA AL Oy 40 RS 1Y) 38 < R 4R 3t = 4 2 R B SRACIBE IR, B BB B0 A
MAMRE R, R RES B G SHENARNSE, XHAE
AR AINERHASB TR RAASBTHTEN SN RNER,
HEBRAFHER, 1044k HATEFCEHRREANEEY TR BRE
Y& Oy TS EYERME EYER AW Y # U R RE ¥
F—E#—1E ¥R

AYERAMREARTEP HFEEFERAA, AINAA TR U IEY
ERAMAREREMEARRT H. B TEEMALRE@WALR FHRR
HEEYMBRE AR, REEESRBATRESH R RA LY A
ATRAIHECELURIE ZER. MBAATRAIRSERE=A
BR DFF M KRN ARERE T, BE, T THRAA S
TIRER AR AR TR THRATSER I MN . AATR%E
SEALEKR ATIRKE ATHE ATHEFERE T -~ LREHRR, B
B H 3R 47 1) B AT R o

HRATHA R TR BF 500 K R 32 B 4R o 76 BF 5 35 B AT R A A1 L, 1
0, RYIER A6 AP 0 Bk DA R B R TR F B s B R R AR, AT RL S
40 M 22 8] B BB A5 5% S AL 1 4 2 400 O P AR e LR R R, 4R IR TL B 4 P
MIRE% , DR BA 258 &t R m s B, R R 4R AR
FHERERANERR S FHES,

HATEAR TEMBOH R ARREERFERTE/ RS THH,
M B(EY T EYEEEE) K2 TFHRNESHR.

2. £ WMERAK AR RIRER

PREPERMB, EEY L EEABBUERIBNAYRIE. NYRK
5 B BT LUK 99K A 4 B R BT R D R 40K BORL B AL & B UK ORLFn 4
0 I 8 TR 0 T R K JBORE 5 AT 285 b T KRS 494 0K A= 9 B 64 L 43 D B K BB TR
e AR B4R K B (PR ER) MR A WRER o

GUOREARTE 20 42 90 ARG T REHEH R , 76 A4 Wy B 2 B8 i S A
RUAHBAYT R, BAIRTIAHAS EBRAYERMN RER BT RIAKH
Ko ByYIIERERIE 25 Yl AL A Y B A AR LAAE S B B 1) S8 S SR B AR R
R, RA ERMENEYERMHELALGYERNXR, TURSEEYH
BIFRRMB O LABMEREM. B T ARERAT M TR R EELH

- 5



5GP RNBE SR, B R R T T M R 0o BEWITR
SAE#EREFREHAROBEIR) b, 3 SR R BR X B AT E, R
ERARBRABEESTREIENEORER, RS AR ANSRE
B A R 1 R A 2 B TR B AL B R B R A R, AT BT RO B . X
RGWTHH—MERSES ., ZETFENXBRASAEZRNRE, HEEBDTFR
th,E¥EBEABEABEB A BT, B4 F90kH R FR R kR £ E BT
MEERE, TAARRABRK ZLUBNE A, EREARM—MHRER
B FHRMERERSANBASIRT %5,

HeAh, £ E AR BBE ST SRR K E A ERME . 5EWK
SFHITHE I TREDRSE S5 T4 R RRERTR. Rk
TMRERBATLHERHASNBRE DESSHEEE; AABLFHRETF
A L TR 50 R A A HTRNAIT s A L& R K B R BBIRE ke
BRI EAREFEYEAE A OER, HTBARN R BRI R, 5K
H WY BE FIAORH BB 5 90k B F BB R SRS T4 S A R B,
GOK R TR R DLES A 50 B AL B AR B AR B A At
BT AN IA T I S B R TR E A L e | DO RE R R BB PR RO O 1 R R LA
PRELGUR 5y G515 F M SRR GOK AR 8 e 0 A R A M KL

3. EMEEMBTERER

EYEEM B R — RN AT LS REREYRMM N, XHE
B S BHELA MBI Z FE R RS . HMEE 1969 £ E A L. Hench ZE5F
FAEWB M ZIIFRE, AWMLY EIRIIATEYERES, FAT
FHBHRSR, 2330 ZFENER, EVEENBSEEYERHEARE
B TR ERERY, 0 B - BERE =45 W IR A Y M R 4, 7 Ak 1 AT R AR R
HAFEARRE B BREKREY RN WER RERKGHTRARE
B EBEIRIRS , MEARAR NS SRE, TEESHERRERS, I
R IR TAEE, S HAES, TRERNMR . EDEEH RS
HX BB AE SN TR, A TARARNBE, REVWERMNRRNER
RE—ABEEFM,

4. EMERAS MR FRBE BT

EREMERMB R BHEN LRSS, Hh TLRMEEAELTHERE
B 380 B 6 HUBR SR BE OO B O B2 35 B, E BTSRRI BR _E BRI B I A& TR
Y., HRNWHEREERKSSAFUNAYEAKS ST TH. RBVH
FERIE R EYE R R Zr Nb. Ta .Pd.Sn & LT ERREKES & +H
BHEM ALV ETE,

. 6 .



5. R ERE R RIS EH IR ARERRR

REQHIE, DRREREEYE MRS EMENREEN BiR. &
YR AT 1R AR A R SR At , RAYERM RN AN EAER, &
TR AR S RO BT RO SL B X AR Ge A R AT R AL AL B (R T
Boks FRER) REYHESE(FEFER B TEARE TR MEYBHER
HROER. MBRER M F T ERMFEARRE YW ERAMB R KA ER
B, BB - LT EAFESRE FRRENE BFEARTYE RER
BEMEAR . HARENTFE MHHRABHE, XMHRERNEYE
AR 2ER BB BR BRI AT B AR R AVE K FURZ—,

6. INBIF R RRERE

NAABRITTREEE2HBHEAR (N X LBER .CT.EF R E#ILR)G =
TORFR 4 SESHEE SR AR ERAHET T T ABITRREMK
/N R IR R S AMBEF AR AR S B IRITBOR . SE AT RIS SRR M
BLSEMB R ENHE, BEALEAIREBTONERRNERTE,
2450 Bk 3 48 & 2 BR P R 45 45 o il 2 SOk o 200 6 A, EE AR S L B R AR A
REY RAY KB EAEMBENE L, BREEERIEAALBTRE TR
TR, BEEERREARE 6 MABHRERERER (4 30%), 2
AAHRITEENEERE, EFENFRET GEHYRE IR B EEZ
B AEXE TREXRE, BREIXRASRARKERCLGEHE, £
ZRTHEEMES RN BESA; B E IR ERAR MRS R
REERET, XERERE S AEF AR EEMESI B REER
EHERERERES, HIESEOMRARZE RER BRELK RUEK
%, SEIERMEZ ARG RUEEEMCIZORIE RIHEE, NENK
HAR VIR, A2 kR BB BT AT 43 9 X LA TCTE | B bR IR
SHESUR =F . BMENREMBNATESLE EHREE, BA RFHEAE, R
EAENE, EEFEAEARN IR ARRENLE, HEFEEE, 58,5
HESER, EENERREEWAZNENEOKE, - BERETZEEK
S B FE. B AREM RS B AR R D R R AT BRI
Y%,

7. MR EEN A

SR P 0 3 U 3R O Y A L K A IR AR R (ORI D % —
P ER B e Bt 22 B, AT 3K BIVA R 6 B B9, AT & R BEME IR A BUT o
REIE AMAYPE REERR(RERCFRE KRBHXTR) K
L AE %5 , #F 7T SR A LB AR T B I6 9T, SO0 R IR AR LR R S A W R A AR

. 7 .



A A A BT S il PR LA, 7E AR R BRI R O A W B R AR R R B R
Ro

S.NEEMERMBNEAFAESR

EAEARBEMBN TG, REEYERMARE ZER, ERAFAR
B OFRER, BRE ZHATHEK, SR EFFREEMBNES,
A RUA B BURAME BBUR o AT AR RO R AR R B R YA
B, REYEAMBFGMHFENERTFER, BERESHHATZRSSE
BEHEH)RESEYEMAMBHREN EEZRE, RESEATANARFRE
FHR G RER/BATHB TS (YRR VSR /&5
THRBOE SR

9. OEMBIELZR

R R R R OB B 2 5 b1 02 22 8] B 57 T 2 B, L b B 4 8 0 3R R
£, AN NERIES T OBEEIIES R . ORERA B, Ok
HRBOAE L, L FT 43 5 B AL FIAEL AT L SRR DR 45 BB EDBERE kLR K
BB EFERAATEREAREDEEERF B, TERRIISHAAFE
BER FRAMPHETHNMABAGE RN O BEA8P§ Y05 £ 608
WS ERRMET. WEMBEHHEHERE - ERRETHEENAE,
MAMEREFTPHOHARANEBEYWTEREEEERH—ITEERR,
PR 2F g RS B R IE W 3 S AR B4 B B 44 , 0 0 U 2 O 1 O BB B SR 4R B AL AR
P RERRE I M AR T I R R o

10. £ MHRBETMIREETHRUETME R

FAOEYHEEANFRT R MB R EYEENRUFTHER,BRTHT
i 15010993 #RHESH , B B PR 27 Bk EA T LA J5 TR FF - O 4 9 BS R A %
ANEGERENER; QEVERMBXNEMHARETFRER;QLEYERM
BEXT AR A K VR TR RN  OFE AR B RAT R AR S R AR ; O 8B4
BN EAE BB M RERE MR W O WEBION LI iR HR T
AR B £ YR AR

$% 3Tk

(1] e, T3k, TR . AYEAMBE BRI SXH /2003 BEARZBRE[M]. 4t
3R AR AL ,2003.

2] #BR,HET ,FOH. Z AYERMHNER NAGENSREI]. WRK¥ER
(T #RR),2002,32(2) : 287 - 292.

[3] BRFMHRATIAE HREPLSHR. FEFNZRIRE(2004) [M]. b5 ¥ Tk
H AR AL, 2004.

c 8 -



F£28 ABBREBRTEMN

i TERR BIMIFEREE, AR B AR KRBT ZBBRF, ERRBRK
THEE¥ER , W MANER TEMERE . EYERAMEFRAORLXBENERAEXR
REMBGEABHALMBE FFLALEBIE, BHALETHAKAH
EEE, DX BIRAERIRIT R

2.1 ANEHZABMHAHK

MNER Y —B T BRAR, EfERE - ERWRARAIHARAE &
BA—NE—r Bk, FERSHM BTN AR, SRR RS S E—
B RAR,

2.1.1 smie

AR MEEMERT AR RRET 1665 FRIMM. L A K%
B R A S B WY -, K JS & B — A — 8 B /1N 23 TR, R LA 2 X
cell BT, MXHERKIANARECH T, NEFARFHEDARE, F
X EREHEARIEDHRN, BT ZEYERE B,

240 M R N\ A 1 A D BE A0 2 A A, 40 M R B B A R E R AE — MRV YA
PP AR N B B ARSI, RCAABH RS ERK . RF.
EHERESEMEINER . AETRAH 200 B ARKR A MI(SRE
gt 2.1 iRl REH S BET K0 600 Zf, ENMBESEH S
HEFBBRA,BREH - ITZHEFEI RS TR, &EREKEKH
H——IR I 29 8RR/ (0.25 mm) , RERRIATF B, R/DKWARA B EH
1/60, HELHAMARHRERNRARER, HEHAKE 1 m, HARHTERE
5OERE WMERE LT REE RE.EENZAES, AEHARE—
B A, R AR BT A LA R, LA EFRNAR,
REFL-EENAR,

MR BRI EECRE O 8 RIYEARE  HEEBLU—F N 87
2407 AT, ShAH Y 40 I 40 o 40 AR R Atk s OFTBRACEE : B A B4

e 0 .



iz

- ¥ L4

B2.1 Afkiognal

T BB RN 2 A o7 #5240 A9, B 40 A i AR5 1E R b R 9, 40
ARG 55 B B AR A A B AT, X th 2 4 M B B AR 1 ; Oz 3h i < BT A 41 a4
HAE—-EMZaitk, BG4 e 52 siMaEmmyEzs).

40 a2 B A 2E W R A Y, FE AR 2E B Ar SR A AR ], B S0 B R oT R AR, 3
F C.H.ON SIS ERM 0% L, L, EEITEHA C.H.O.N .S.P.Na.K,
Ca.Cl.Mg.Fe % 2 FLHE, HAMEBERN 99.9% A F; METEA Cu.Zn,
Mn.Mo.Co.Cr.Si F.Br.I.Li.Ba %, H1 FRTCEMM T K . BB K AL L.
BB . EHEMEMEENEVAEY, ENRARAMRE EZER S, Hpk
i BB 80% ~95% , H EEIIRERAE IE R R M A RS K F45 AW
AR 5y o B TR A0 A 32 B LAY, 7E 40 M A A T Bh R AR R A
DRE YL AR G540 .S 5 A M 32 3l 455 1) 41 H B8 B 38 3 1 R T ) O e L
oA A RN #EAT 4 F TR I AR st A R 4%

MR AERBEE, A pHE, AESEAREBELE S, B T4H
i B9 A i 35 3h 2 R BE AR A, T LA 4 B P A Ak 2 ) AR TT RE A AL T b HE SR TE
— i, T A R 43 % 4 2 AR A% B A A5 A

MR B Z /N BB R — A 4 04 5, 76 40 i BT B b 4% TR B BRI
X AA —E RS IHEA AR AR /N ST R MEE . 40

. 10 .



