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Abstract: Studying soil microbial biomass carbon (B.), microbial biomass nitrogen ( By) and nitrogen mineralization
potential (N, ) has significance for evaluating the nitrogen supplying capacity of soil. We measured B., By and N, of four
main soil types on the Loess Plateau: Eum Orthic Anthrosols, Hap Ustic Isohumisols, Los Orthic Entisols and Ust Sandic

Entisols. Soil samples were collected from the surface of twenty-five locations. The chloroform fumigation extraction method
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was used to measure microbial carbon and microbial nitrogen in the soils. A long-term alternate leaching aerobic incubation
method was used to measure nitrogen mineralization potential of the soils. The results indicated that there were significant
differences in the B, By, and Nyamong the soil types. The values of B., By, and N,declined as the sampling locations
moved northward from the Guanzhong plain to the sandy regions in northern Shaanxi Province. The values of B, By and N,
were highest in Eum Orthic Anthrosols, intermediate in Los Orthic Entisols and Ust Sandic Entisols, and lowest in Hap
Ustic Isohumisols. The values of B averaged 305.2 pg. g~ for Eum Orthic Anthrosols, 108.4 pg-g™' for Hap Ustic
Isohumisols, 161.7pg-g " for Los Orthic Entisols and 125.4 pg-g~' for Ust Sandic Entisols. The values of By were 43. 8
pg-g ' for Eum Orthic Anthrosols, 20.3 pg-g ™' for Hap Ustic Isohumisols, 26.0 pg. g~ 'for Los Orthic Entisols, and 30. 6
pg-g ' for Ust Sandic Entisols. The values of N, were 223 pg-g~' for Eum Orthic Anthrosols, 75 pg-g~' for Hap Ustic
Isohumisols, 163 pg. g~ 'for Los Orthic Entisols, and 193 pg-g~" for Ust Sandic Entisols. The mineralization rate constants
(k) were highest in Hap Ustic Isochumisols, intermediate in Eum Orthic Anthrosols and Los Orthic Entisols, and lowest in
Ust Sandic Entisols. The mineralization rate constants were 0. 039 w ™' for Eum Orthic Anthrosols, 0.044 w ™' for Hap Ustic
Isohumisols, 0.031 w ™" for Los Orthic Entisols, and 0.019 w ™' for Ust Sandic Entisols. The differences of B, By and N,
among most soil types on the Loess Plateauresult from the effect of soil forming factors such as climate, topography, parent
material , and living organisms. The latter factor includes human activities such as the application of organic fertilizer and
the reshaping of the land form through the construction of terraces. This paper provides a reference and guide for analyzing

the processes affecting soil fertility on the Loess Plateau.

Key Words: soil microbial biomass carbon; soil microbial biomass nitrogen ; nitrogen mineralization potential

+ 3E 54 ¥ 2 ( Microbial biomass carbon, f§i5 B, ) .4 ¥ & & ( Microbial biomass nitrogen, {8 5 By ) Fll
R R T EE R E A RS, 13 B By HIER EH ¥ ( Nitrogen mineralization potential , {8 5
No) 5 HEAFEMAREAEE" . Rk RN Z I —ERE ERBE T IA N BRIk
BB IUN, B A IBAEYE S I/MIRE . DEBEYR RS AW EER AR, R R AT
MFs, AR E BYE, Bt LR RSB AR SR %, BT HEEH e N, LEMEY
RGP R/ (B B FHM PR AR EUR, RN A AR R AR Z AR E (BHE .
A AR I RF A E R R R MEAYR R (A RIRE B E . T EEE%E) #m, BEe
B Rt B+ R ERAL . HI, B ByERNER TR SHYE FEPR RS RED ", HEAET L
REMAEYZ S TEYERRE, RENARRLNY RA, MEYRAT R AR LR, £—
EAMT, BEANAEIT UTBRMRARE, BRI RZT B B H NeER. NoMUBRTAL
RIRFBIRE 2/, T ELE 32 S0 U o B itk 8 LA R s s MR & S E E m ™, B
I B B By 5 Nl RAESRHATIR, BRI TH A LIBR RN AT, EX—SUS R HuEA 5, 5 5]
RAXE T RA F -8 Be By & Ny F M 25, B By 5 Ny & 1389 1L 3% % ( Nitrogen mineralization rate
constant, ] 5 k) H KR, AE 13 B ByHl NuZERHEMERRMA 4, IRFREMZ . AHEUELE
JRFZA RTINS, B NE Be Byl Ny, DUAEE BRI, et - 38R B Rt — e B RiE .

1 #RFAE
1.1 XL

B R XA T IR E N R AR, AL ST b S i X, R RAT I, Y 2 S ik R,
JEZEFAL A FARZ 100°54" ~ 114°337 Jb 45 33°43’ ~41°16' 2 8], T A4 62. 80 x 10°km’, 5 E + K
6. 54% , ZIX A AR A 13 BRI B A AL : AES 2L, HiAR B B 3 - AR R IR
R EREBR KRR BB SR R T B T R REEE RN, IR FER, B AR B R IR 28
HX LR TRETEREE, FHRRAH 3.6 ~14.3C  FHREKEH 150 ~750 mm, FEK FEE
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FIET ~9 B, HERKER 60% ~80% , MK BIKTIARE .
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ARG 2 = R A R R R A 8 D0 S R A, R A K AL I B 3 T AL ER T B XY X EEHR IR IR
HAHBE X 2 XK, DAL (GREARE ) ZE R IR) RBUY 15 A EEZRWHZE (0 ~20 cm) 804 &
AR TR (R D) o BAREET RIS, RS BBEA L sURH, ABMIRS 4. RAERNE Y 2005

F1 MR
Table 1 Conditions of the studied soils
+5 REEHLR B e 2| & H5E BR I
Soil No. Location Crop Soil type Longitude,, Latitude Altitude (m) Terrain
1 AR 5 3 TER IR E110.35933° 1168 i
Shenmu Maize Ust Sandic Entisols N38.79335° Dam land
5 Mk % S FEPEF AL E109.76865° 1003 JIlEH
Yulin Maize Ust Sandic Entisols N38.17197° Plain
3 oE XK ARl E110.21375° 842 1|38
Suide Maize Ust Sandic Entisols N37.62961° Plain
4 &l 5 3 TER IR E110.15075° 1055 JIE
Qingjian Maize Ust Sandic Entisols N37.27946° Plain
5 sl &7 FRRRHRL E110.03996* ws  PE
Yanchuan Foxtail millet Ust Sandic Entisols N36.86145° Terrace
6 RE /S BLEEFHRL E109.32613° 1056 TR
Ansai Maize Los Orthic Entisols N36. 85542° Riverbed
7 153 /S BLIEEHRL E109.50151° 1041 BH
Yanan Maize Los Orthic Entisols N36. 53706° Terrace
8 FEER 5 3 BLEEFHRL E109.60307° 1120 i
Yanan Maize Los Orthic Entisols N36.45247° Dam land
9 =52 /S BLIEEHRL E109. 50000° 800 JIiEH
Fuxian Maize Los Orthic Entisols N36. 00000° Plain
10 # 5 3 R THSEL E109.44707° 475 i
Luochuan Maize Hap Ustic Isohumisols N35. 82978° Table land
1 HE %S R THSEL E109.17564° 899 EB
Yijun Maize Hap Ustic Isohumisols N35.54181° Hill
12 e 5 3 R THSEL E108.96573° 639 R
Yaoxian Maize Hap Ustic Isohumisols N34. 83986° Plain
13 =R 5 3 TEHEHANL E108.96926° 413 R
Sanyuan Maize Eum Orthic Anthrosols N34.62144° Plain
14 ok Ek RPN E108. 07648° s —iiff
Yangling Maize Eum Orthic Anthrosols N34.25686° Table land
15 L7713 5 3 TEHEHANL E108.09208° 40 TR
Yangling Maize Eum Orthic Anthrosols N34.23808° Flood land
16 L7713 5 3 TEHEHANL E108.12613° 436 ZiER
Yangling Maize Eum Orthic Anthrosols N34.26138° Table land
17 723 5 3 THREH AN E108.08631° 514 =R
Yangling Maize Eum Orthic Anthrosols N34.28454° Table land
18 723 5 3 THREH AN E108.10677° 499 =R
Yangling Maize Eum Orthic Anthrosols N34.29472° Table land
19 723 5% 33 THREH AN E108.09984° 530 =R
Yangling Wiki Eum Orthic Anthrosols N34.29657° Table land
20 L7713 5 3 TEHEHANL E108.06008° 464 ZiER
Yangling Maize Eum Orthic Anthrosols N34.27832° Table land
21 723 5 3 THREH AN E108. 02204° 517 =R
Yangling Maize Eum Orthic Anthrosols N34.29215° Table land
” ok K HBEH AL E108.05779° 452 —iiff
Yangling Cucumber Eum Orthic Anthrosols N34.26596° Table land
2 L7713 5 3 TEHEHANL E108.06126° 448 ZiER
Yangling Maize Eum Orthic Anthrosols N34.25800° Table land
o Az 5 3 TEHEHANL E108.20583° 452 R
Zhouzhi Maize Eum Orthic Anthrosols N34.13527° Plain
25 B 5 3 TEHEHANL E108.22028° 433 R
Wugong Maize Eum Orthic Anthrosols N34.21973° Plain
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6 AIRET ¥l LHRENRED 6 mm i, 5E0RS . BRSNS 4L 2 mm 5, A VKRR EAR
7, FAEIRE Be By K& Nos BUH 7> AR XT, AR E BRAL P R

Bk 2RO B R R R A A TR AT L R R IE R L R T LA R
AAto Bl Ak Rz REK AR BEAE 7. 11 ~25.58 g-kg™ ZJA], A A BN 0. 58 ~
1.64 g-kg ™ ZJH];pH6. 0 ~8. 4(Fk 24 5 +RFRMMESL, HR LRI N AKIE L) o

F2 SUlTEEFELER
Table 2 Properties of soils used

i o 2R FRE REE oo o Sl s comtte
Soil No. matter Toml_lj “N Nmn_ll Aval _I: (%) (H0)  <0.0lmm >0.01mm
(ske 1) (g-kg™) (pgg™) (pee™) 1) 2) (1)/(2)
1 11.32 0.82 8.02 81.7 27.06 4.31 8.0 47.4 52.3 0.91
2 15.47 0.94 9.49 43.2 10.64 5.31 8.3 49.0 50.9 0.96
3 7.11 0.50 8.21 58.9 13.04 8.30 8.3 43.9 56.0 0.79
4 9.81 0.67 8.48 40.2 3.48 9.02 8.2 39.0 60.9 0.64
5 8.42 0.68 7.18 43.2 9.57 10.15 8.4 2.1 67.9 0.47
6 12.61 0.82 8.95 27.2 4.88 10.38 8.4 34.3 65.7 0.52
7 11.12 1.02 6.34 49.8 12.14 8.96 8.1 41.9 57.7 0.73
8 12.29 0.80 8.95 43.9 5.22 10.86 8.4 35.1 64.9 0.54
9 20.85 1.02 11.89 88.0 6.55 10.24 8.3 9.8 60.2 0.66
10 11.66 0.82 8.27 20.3 9.59 5.30 8.4 43.0 56.9 0.76
11 8.47 0.81 6.10 27.1 13.89 9.89 8.3 43.4 56.4 0.77
12 7.95 0.58 8.01 23.7 7.91 13.28 8.3 43.7 55.8 0.78
13 25.58 1.64 9.05 33.3 17.00 12.50 8.3 54.3 45.5 1.19
14 21.87 1.47 8.62 8.8 15.11 8.94 8.2 52.4 47.5 1.10
15 15.21 1.17 7.55 21.0 18.03 8.05 8.4 48.9 50.7 0.96
16 21.62 1.4 8.68 26.1 22.67 9.61 8.1 55.0 4.7 1.23
17 20.53 1.26 5.21 25.7 16.43 7.77 8.2 49.5 50.2 0.99
18 18.13 1.33 7.90 3.1 62.43 9.77 8.1 51.3 48.6 1.06
19 17.56 1.23 8.29 39.1 77.43 8.44 8.2 50.9 48.7 1.04
20 16.78 1.12 8.73 27.7 13.15 8.59 8.2 55.3 4.4 1.25
21 21.01 1.52 8.02 37.2 9.37 5.95 8.0 51.6 48.4 1.07
2 16.42 1.58 6.04 101.7 190.71 9.50 7.8 52.8 46.9 1.13
23 10.26 1.40 4.26 29.5 15.95 8.35 8.2 55.0 4.7 1.23
24 17.40 1.29 7.82 46.2 12.46 0.29 6.0 48.8 51.0 0.96
25 20.17 1.47 7.95 23.5 22.07 7.4 8.2 53.1 46.7 1.14
;iﬁ 15.18 1.10 7.92 41.2 2.7 8.4 8.1 46.9 52.9 0.91
1.3 RBHk

1.3.1 Bt AR

AP S0 P 8% PR A BRI E s 2 BT T IR ¥k TH A%, K2300 B2 A 3 RAXI E; 7 R A
2 mol-L~" KCl 242 , LR S AT 58 ; B B 0. 5 mol- L~ NaHCO, $ZHU-4HTE L ik, B Olsen B E 5
AR S & REIRNE pH (AR AL (pH 1) 5E
1.3.2 BiRatr

BRI 4T . FRid 1 mm T3 2. 00 g, I/KBIHER S BUGAE RS L&, 6% H,0,HERA
VU (FASR BRI , AL RS2 ER 5 A 2000 ZU3806 0 B AN I 5 A R i g SR 2E B
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1.3.3 EYEiK(B.)

FAEZHBBE™ , $120.00 g &+ A A 100 ml BAHEF 76 50 % 1BE IR T Fdkss 7d(FHR 5 4
HFMA—ARE KA —AHE N 1 mol-L™' ) NaOH ¥ ) » FUILFEHG, KA L HA/NERHE, EF &
H 60 ml ZLTERBIAGTH/MEF(REHRALER BB R , —EBXAESTRHEHN. HFEZZHZER
2 EEHHE S min JFRARS TRERT],EEE TRISSHA 25 CRFAMPEE 24 b, FMEAREN
BT, BRLSHRE, BULEN, HEEZEREMK, AL EAA SRS, 0.5 mol-L™
K, SO, 7 iR , SR B0 P 9 HLEKR (TOC) A S A DU SM7{X Phoenix 800TOC) 52 , #RHE FRIHHE B,

B. = 2.64 F,

AH,2.64 2y BAE R FOVEZRE GREHR T8 K, SO B/EBB AR S B EME,
1.3.4 AEWMRER(By)

AEHERE", TEFIES S ERLBER 0.5 mol-L™" K,SO, VSRR 138 B AYTIE . BURHE
% 10 ml F 50 ml =AM+, A 0.22 ml CuSO,(0.19 mol-L™") % 1 2 ml YEHRER , 76 R AR b FH U iE Ik
HAL. AP EBRAREERILES, TTE M LS h 5HH, BHABESEZE 50 ml FEHP, €5,
SR ST B uE M P B9 NH N, R4 T8 By:

By = 1.85 F,

AH,1.85 O By RS PV ERNAREZR L5 K,SO, ZBBA S 2N EME,
1.3.5 T|EETHE(N,)

R Stanford F1 Smith $#2H B ERES . 7 15.00 g B+ 5E B AR (2 mm <d <3 mm) BE, WA
DB, R HIE R RIS LR A9, IR S WA 50 ml 3EREW, BAREWERA 10 g
AED, ER—EREA4%, TORAYIAR, BIRILT , BA L E S — BB EA 4N A 58, LB utet
Yot - 4385 b8, B 100 ml 0. 01 mol-L™'CaCL L) 5 ~ 10 ml 3¢ Byt HIBE LY HE. BEM25 ml TREF
% (0. 002 mol - L' CaSO,. 2H, 0,0. 002 mol - L' MgS0,-7H, 0,0. 005 mol - ™" Ca( H, PO, ),-H,0,0. 0025
mol-L™" K,SO,HIBA) » ZAKIFE 80 kPa FE Tz, MRBHFE 0 HEBBES, BiLl—/L, FiE
BAEHNRIFES, BRALIDRANAIIEREET (35 £ ) CEEBEFA LR S EZFIE 2,
4.8.12.16.22 J&F1 30 Al o[RBT #EA 7908 , B 25 37 B R - 887 A 9 R R, KRR 100 ml A BB, B
JGREAZE 100 ml, HRPEEFH A (NH, -N F1 NO; -N) FIZELW 34X B 5E o

¥4 Stanford F1 Smith & H T ETHE NofE, NoBIBE—ERET, LEANREZTT LM EKRE, B
PSRBT

BT Z2HRTLEBIE(1/N,) 53R (RS M8 (1/1) 2R BFIEMREERXR, D I/N YL
¥, 178 ABEARAR, BEFT AR R —ZARIER N b B, Y t—oe B, 1/: KR 0, X BRIy b B BEIHL N IE
SHBFRHEZET—8, B8 /N, EREIEERITRE Nyo XNMERAXTUERK:

1/N,=1/N, + b/t (1)

R4 (1) A N BB — e RME.

] B R SIE SR 30 TR ERE WA E SRR X R 5 RRHER .

N,= Ny(1 - e™™),
BOGEA5 -
log (N, - N,) = log N, - k £/2.303 (2)

(1) (2) K, Ny at ] ¢ (S8 N ERE WA R,E AR R BEE, N L EEY

A NI EE—AERME, B log (N, — N) Xt ¢ BIIH, 3K log (N, — N,) 5 ¢ ZIAJBIHH R REL, ARG W N,
fB,%log (N, - N) 5 ¢ ZEHHRRBADHE £/S. E. (H R (k8 BRFERRER, g,
S.E. N EBIAREZ) , BR U0 B NofE & & B,
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kAER T EANET BRI RIS, i U0 i 59 NoE A B L RERA(2) ARAE,
1.4 FdEatr

i Excel #fF, 54 B By No K 455 1 HER A VUR  DEBRAE R L5 E RS X
7 FH SAS BREFRT 4 FP2RE IR M &R A PR B By Fl NoSF 1 in it AT B i I o
2 BRESH

Pk A R (Be) BAEW R R (By) RRF H (N Mg sk 2 (k) WK 3,

®3 THENENERR ANEAET LD THEE
Table3 The values of microbial biomass carbon, microbial biomass nitrogen, nitrogen mineralization potential and mineralization rate

constant of soil used

MEY ARE MEY WMAED
B g‘;‘?ﬂ BE 5 5Lk e BB EA m];fb%“ T
Soil No. B By No (k+SK) Soil No. B¢ By (k+SK)
(nere™) (pgeg™) (peg™) (pgeg™) (peg™) (pews=1)

1 185.3 2.2 270 0.025 +0. 006 14 413.3 61.9 285 0.040 +0.012
2 141.1 32.3 180 0.025 +0. 006 15 167.2 31.9 160 0.038 +0.008
3 122.3 30.4 180 0.008 +0. 001 16 298.6 42.3 240 0.043 £0.009
4 153.4 38.6 185 0.014 +0. 001 17 364. 1 56.3 250 0.038 +0.009
5 24.8 29.3 150 0.024 +0. 006 18 317.0 43.0 180 0.045 +0.009
6 168.3 36.9 140 0.029 +0.004 19 203.4 33.4 220 0.031 £0.010
7 162.6 2.6 140 0.032 +0.003 20 203.1 39.3 175 0.050 +0.009
8 149.1 25.2 140 0.039 +0.003 21 383.6 44.6 235 0.029 +0.002
9 166.8 19.3 230 0.024 +0.003 2 318.4 38.2 270 0.045 +0.010
10 151.0 25.3 110 0.033 +0.004 23 332.1 46.9 190 0.042 +0.010
1 63.0 8.4 55 0.047 £0.016 %4 134.4 2.1 160 0.035 +0.005
12 111.3 27.2 60 0.051 +0.009 25 299.2 45.6 240 0.032 +0.003
13 442.4 59.8 290 0.041£0.006 ¥4y Mean 222.6 35.5 189 0.034 +0.007

2.1 ARTHEBEYERANER

3 EW, BLEEA KL B BVFABRKER, A 1% B AR Y 24.8 ~442.4 mg-kg™',
B HIFEAPIBKK 0.5 % ~5.6 %, HRSMRW(FS) ,B.ETEAVRESEEUMR, HH B, 5SHIRE
e A3, ByBILTEETES. 4 ~61.9 mg kg™ ' ZJH], R HELRA 1.0 % ~6.1 % ;B\ 5 HELRNE
PURZEAL—BL, BENZ R 2R BEIEMERX(FE4) ,ByS BaREMX, B .ByERR. LGB ERETRBE
AMR(FK4) . Bk EEERRARMLGENE M, B By 2 P&, WAEZIL, AP PRIIPHLD X 2
TR NFERIR, N2 TREES . Bc.By5 <0.01 mm K 3R R 2R 8 EAHXHE, 5 >0.01 mm [
YRR 2 AR B2 UM M, S YRR A Y B b R 2 B ( <0. 01 mm/ >0. 01 mm) 24% 8.2 1IEAH
XKE(FK4) , XS L ERMAEYEEME T 13BN EF X,

B ZEAR [ LR R P S BAEE S8 : TIEDEH R LR 24.8 ~185.3 pg-g™' L EHH R L
H149.1~168.3 pg-g™ ', M H TIEBE L 7 63.0 ~151.0 pg-g™', FHEH AN L4 134.4 ~442.4 pg-g™"
(%3). NFEHE ARLERHEBAEREER, FWNTBEH AN 1(305.2 pg-g™") > HLIEF
+(161.7 pg-g™") > FIEBEFM L (125.4 pg-g™") > HHFFIEHBE+(108.4 pg-g™') (£5) . ByEAH
KA+ EPEBRBATEESIN: TEHDEHRR LN 2.2 ~38.6 pg-g™' , BELIEHH RN 9.3 ~36.9
pgeg” HETEBB L N8.4~27.2 pg-g™ , T HEHFANTH6.1~61.9 pg-g™ (F£3), NFHE, HE
KEBNGELEFAS B —H, PHISEMNHEL BT ERAFTZH,BEZ2RAHE, RN LHRE
BEAHE(43.8 pg-g™') > FEBEFT R (30.6 pg-g™') > HEHEHEHR(26.0 pg-g™") >HHFTEHE

hitp : //www. ecologica. cn
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+(20.3 pg-g™') (F£5).

R4 IREFHEFSHR EEENTNARSHRAXRE(H)

Table 4 Correlations between the nutrition of soils and the altitude, latitude, longitude, soil particle composition

=] 28R B HMAEMER HMEWER ARV TR
Ttem Total N Organic matter B, By No k
AR B, 0.846 0.765 - - 0.741 0.364
A EE By 0.661 0.631 0.864 - 0.665 0.181
R HLFEN, 0.672 0.659 - - - - 0.133
¥53R Altitude - 0.729 - 0.587 - 0.624 - 0.557 - 0.320 - 0.522
%5 ¥ Latitude - 0.739 - 0.568 - 0.594 - 0.481 - 0.190 - 0.691
¥ Longitude - 0.800 - 0.602 - 0.655 - 0.527 - 0.285 - 0.600
Yy PR RE Physical clay <0.01mm 0.780 0.598 0.748 0.562 0.542 0.453
Y3 PERDRE Physical silt >0.01mm - 0.777 - 0.591 - 0.743 - 0.556 - 0.535 - 0.459
<0.01mm/ >0.01mm 0.803 0.613 0.771 0. 601 0.558 0.475

n=25,rp 45 =0.369 1, o; =0.505

£5 TRXBTHEIRSFERAET LS

Table 5 The soil fertility index and nitrogen mineralization characteristics of different soil types

: : MEwEKRT MEWERR: A :
RE e ﬁﬁ'w‘i‘ 258 e AR
. . Organic matter Total N B, By No k
Soil No. Soil types o 4 . . . .
(ng'gs™) (ng'gs™) (peeg™) (pg-g™') (pg-g™') (A
1~5 ?@V)ﬁ%‘fﬁﬁ}i 10.42 b 0.72b 125.4 b 30.6 b 193 a 0.019 ¢
Ust Sandic Entisols
BT ERFFRL
6~9 Los Orthic Entisols 14.22 ab 0.91b 161.7 b 26.0 b 163 a 0.031b
10 ~12 fﬁﬁ?ﬂ‘-ﬂﬁﬂﬁi 9.36 b 0.73 b 108.4 b 20.3b 75b 0.044 a
Hap Ustic Isohumisols
13 ~25 TEIHFAD L 18.66 a 1.38 a 305.2 a 43.8 a 223 a 0.039 ab

Eum Orthic Anthrosols
# ] Duncan iR R EEEL B L, AN FHRMHARNRRERABE, FEARKFRRERBE (p <0.05) Duncan’ SSR test; The same

letters within each column indicate no significantly difference at 5% level

2.2 ARETHERET LR LEREER

AR NFERKER, AEEHL, Bk E TGS, SEIBRMANELEE—3GHER L%, ¢
FHEBRKESR, T REFR 27 150 ~270 pg-g™' , B HIEHFR 07 140 ~230 pg-g™' , HHTIE
IR AR AE 55 ~ 110 pg-g™', TEEH NN AT 160 ~290 pg-g™ (£ 3), HESHHRB(F4) N5
YR B R BH AL, L REIR BT 5% BEAE, Bk L BB REE YR T w2 i, BV RS
ZAb, ATEERBIREE, N, R TR, B FREE AR REIR 2R K B By 8%, MWARLE T HTY
B.NGEBEER, RN TP AN (223 pg-g™) > FHDREFRL (193 pg-g™') > HEHEFEHK
+(163 pg-g™) > HHE BB (75 pg-g™) , HERS ByH—B(ES) .

FIXAHIRB (F4) N, 5 <0.01 mm HYFRMHE S IR BEEMX LR, 5 >0.01 mm KBRS
o 2 B B UM KK R, 5B K A S B R B9 L A5 ( <0. 01 mm/ >0. 01 mm) A% BEIEH X%
A, X WA TR EE SRR FR ( <0.01 mm)H X, X T B8 58 HLR LMY : B E 5/ F5 0k
%,

F 75 FIRR0 B s A AR 7E 0.008 ~0.025 w ™' 2 i), 723 L IE ¥ Bt B4k 7E 0. 024 ~0.039 w™!
Z A, ZERTE FIRRS £ A 0.033 ~0.051 w ™' A, ZE L B B8 A Rk 478 0. 029 ~0.050 w' >
B (F£3). FEAETTTFESEL EREHANE BLEEHRL . TR R R REB/NES)
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BBy S EREE T (40 SR AR ) A B b (W BHE AIEAE S JE B R R B AR SR TR AN
FE RS T A PR (R R) B X P!, Brookes 5 20 ff +3EBI% %M, By 5 HELRER
BEEMXXR MERYEE 0.95 U L™ BFIEHRFES, RKREETRIE, b T L8 P RRE B, B,
(EBy) BEZ 808 ™ s BHEEVURER, B A Byt TER 7 s 20bk 13 BB T E IR B IR XU & 5% &
W — A, FER R, BB EENRB L B BRI MR R E R AR . BB
XA R AR T 22 T 2RSS, A ER, B AR SRR RRE X mmeH S RE TR T
BXoE, FEBEEFE. ARRERGHEELRELEND X PR AR EILE SRR
X KR rp 2, BEK B M ALERE) 400 mm B EFERAY 650 mm 5 ; Peb B X FE SR A 6 ~8 C, , KX 4
¥REHR 12 ~14 C, HIREXAHE T PRFETRERBERK KRR FRESER . BT JREER,
BAE EE Y EAL e L3 A A LAY R BA E, BB IR/ FEER, B AL 2 A VUR 2B XA
T, Nl S BELER B By TR

Bo.By5 HIERE AKX RMPER S EBRARBRH > 2> B S LT ELL. —HHEH
W, I 3% B xR P SRR Y M BB X R T B — BB R H I N, HE By2EHBHHE
FAEAk . Singh 70 %o B AL BT FRAMBET BB T B2 IX AhHh 2 2 + 38 BB L BE S R TR, ZE T
BERMUMEZE, B &R, BREETReKRRE THYIEF AR, M Y0 e #E L 80K 5, 1B ieE
Y s Z (KBS e R, YA KR, T35 58 A K R YR, By B ik, Kaiser
SR T RMBGEE AN REFEY A KR By EERE T, Van Gestel ™ IR 4 RH R, N W7
WRIEHAFHNNE BRI TENESRE, TS REEYRET, Gacia &7 BlxH, 2% B,
Be EERYERKMERR, By PR AR ZEMKEZR, By SRR B RE AL, BN SHYRAER
Ko ABFFURFERTE]Hy 2005 4F 6 AIRE 7 A, X —0F 81 1 3R B B AL K o b X ¥4, T H 138K &
ROCBESF , Bk, AR 14 B By 257, 3 H K 3 FHREZ WM.

BEEEMNE R, A H B H 0 L AR R EWE . R R XY R, R BN SRR
fE. Bt X JE T XY R X kR LR RFEEER, WY ER S EX 2K Rk EER , R
B FEHEX KM E , K RAER LS RPER B, BRI S 28 L 8K LT W
B 1 IE-TEDEH R L E L EEHIR L Z K LIEEMNE R, XRE L BAEIAN2AS 2R
Ko R X B E T REREE LB, B8+ SR AMBREEH, RoRAES>, BIR. 2R T8
BE.

AHREH(F4) BBy K No 5 <0.01 mm HPMRR 24 BE IEA XM, 5 >0. 01 mm 43
AhL AR B UM e, 5 W3R KR A B AR el ( <0. 01 mm/ >0. 01 mm) 24K B2 IEH KM, X
BARRTIFEAVE AIEEMEYFRN EFERE T/ DMREFRNER, AARFRERAES), LE2A.
AWE B By5EHIR EGEHEBESKBE MR, Thelk, 55 S FEMERIAEDSZm L EAE L
JRTIME Be By o

T FHR AL T LIEREEEE SEENE ), B XA R RN &= BB MES , THRmERE L
BA YRR SR, NS B L EAEYER B R AW, B REARESIEEA X BB,
BRALHFARAL T X K 1R R 38487 , AR e SR L, HiZ X 1 5 L HRET I, BFEREBHA AN
JERALHE , S5 A 3B Y[R =B85 , B Bo By NS, TRBRFTM LS 5 HERE
FHEHE, 138 B ByF N ZEFE 1 3|h &K, #% TEHE LS 11 SHERET M, B ByAIN,
TR E P B B L IEFFR P 7 5 HERETHESH , B Byl NoZMRmAR, BB FIH S 45 |
B3 B PR ITRAR, T I E ML RN AR . R BRI 7E T3 = 2R 1 1 3R (R s A - 8 DLk R, B
H & FZ2030, $12 L EA VLR B ACEIREAR, AT 3L Be By Ny K. XPLHBEHA BT RAER
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B B B S BALE, B 13 RABRMAHESINGE S, Bk HIEAENR AVIARRE, 5
HFEVIMHRH Be Byl N AR & o

BEE R, B ByFl No UL+ $EBH N8 8BS, 8T8 TIHRE L&A, B IEFH R A TE R
TEF, FENUHE TENELER, TESRERSTR L&, LREH AT NELEETRLES, 31
HARE TIENE Lk EER, TR L R/, #F TE¥E L B By N &R, TRESH £ H
BAREXR, NEHESW R, AFKE T BBy 5 NoWER, TRS HEBGER A Ty Rk ™
YA AR Z7E 6, NEARBE#—2IEH TR L RIR, DEAVREZW B, By EZE T, U
EHRRERN SR BRETIEES RS REE —ESENE.
4 Zig

HARE, REBUT FEL®:

(1) B ByFl NEARIRB HEEFAEREES, HRFFREZEPILRNY X, B By Fl Ny B2 TR
B HP L L HBEH N &R, W TENE LER, E L EFFR M TED RS LE S B2
AAL EETESE L B EEHREAMTED R R L B 25k 305.2 pg-g™,108.4 pg-g™,
161.7 pg-g " F1125.4 pg-g™" ,By4r 34 43.8 pg-g™',20.3 pg-g™',26.0 pg-g™' M 30.6 pg-g™' ,No23 5N
223 pg-g™',75 pg-g” 163 pg-gT F193 pg-gs

(2) kENLAET B TR 8 L &KX, TP ESM L &M, 2B EH A LB L EEFT R LE S ; L&
BHANE HETESE L B ERHR AT B R LN EE5 5% 0.039 w™',0.044 w™',0.031
w ' f10.019 w',
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