DOT : 10. 14028 /. enki- 1003 —3726. 2003. 05. 010

$ 70 . =4 F @& W 2003 45 10 A

EAF LRGSRV ENHR R EA

TR, RER
(b B A B IAR A TR P R 210042)

WE N T w0 T LIRS SRR R R S TR 28 S AR FIAUEE, 320 T X R AR
TEVDRACIG B | B 67K L i 2k LA B e KR RIGE it T RE R B S5 77 T 1) B2 P TS
KEIA. w2 TAORE: LIREE R IR S IR

LRSS TR AR A 454 A0 7 0 VEBE IE B W s T A= S i 8 S,
Q1 , S 1) B DA IR 2 W /AR LG R 3R W K R K R 1 Wt PR 7E L3 T DL i 2 4 s 13
(K B 0 AR L SR 21 FERRRED) SR K MR TR IR, A8 T R T Rt X ARl A 7
ELEAE R . R SR SR A 5 - R 0 45 & VT T DA BB 3 ik B iy 4 ieRa
YERAARBRE /7, FEV AT gk Lk ko b mi ) LR TR T B T R Y
R FIRTR: . MR T Ias Mo B B BR IR A1 BIRR o s Bl | LageRa e ) L PR ih
14, ST Sk R IR KRR 4 B R KA R AR X B A8 SORSX IR S IR e 4 F L st ke
BLAPEL,

I P Soaet 2 43 T L S Ay e BB 7 P SR ARAE AR 22 5 (EL M 725 23 TR 2 £ J3E o3 S bt
RSO R, SHEREVES S TR T o B SR M i & TR R 3L
A S H T EAE B A R S SV BYI6 &, I A L BERHX T BT AT WEsr
F L SR M i B RRHY FE A B AR S
1 REME

FFE 20 409, V7 E R R R T R KR T AN AR S o B L A A BT A {EL
TEAIBREBAR EA WAL, JEoR SRR AT 2R, B 20 fibeg 50 4Rt EE 5T R TR
544 Kailium (98 802580 0 F L3 25 M i B0 B AN RE AR 3 B T ol B R 4 L 4 v -3
KR SENE, T HEA BT AREE . T T LLG 23 LR R TAEH s Y16, Bl A A BT
TR e W 0 2 B G S5 | T 327 5 BT R T B 2R AT RE RN M i oAt & R i 20 T 1 3B
ZERGECRT, FoERMIF VRSB BB T REX — 31, 1965 4E 4 K 22 4Rl T /K SR PR I X
SR PR TR 1 S 4% SR KSR TR S I S (LR A i B 3 5 by T EL T i /N B, 70 44K,
ARSI 4 i 1 [ SR S BUAR . 8 wof - SR A e BRI 1 R T R R R REAT T R,
)2 7 T e A L S B O LA e AR VR P B 2 1 T i A ARG P B A
5 RAE KT R R A

NATTRE K 3 S - vy A S A A5 45 1 5y T 002 4 3 - 398 4 g ol B AR 2% 1 52

EEWB . [HZ m ORI &R0 (863 1Kl ) 5T H B3 1) (2001AA242043) ;
YEZE . 2l (1968 =), 55 FEMU LA, S 7 T LB R R BF R 59T &



555 [ S R B <71 .

KRR EZER R, 2 20 tibed 80 40 AMTEEM A M &L /D T LIRS R T 7%
SRS FE AL AR RY S R 7y R A KIS SR N MR . 1) 1996 4R SRIVIGISEREAE Ay
R R S OHE S R T A F) 2X 10 hm T SRR RS RIS Y

J7 R I8 NATTIERS RAR w70 T il 3ok RAE I REAT T 8F90: SRR T R s M )
FORHI B T A R ENGBRVD IR AR L € LRSI
2 FEFE

2.1 RARSHFHHE=H
201 RERENEY  ABTEREREL R ATk AR A LT 4 50R 28 MR BR 2h 5 1 3¢ T2 AL 38 5 15
BRI RS, PSR T 1T P AR VR T EL O AR AR 75 T B P B3 T —E v . Hhal
A 2B RR ER i B 1 398 25 M 1 B ) 5 B A6 1 - 75 B B AR A e R R D O o o 500~
2000kg shm U, SEI SRS BRER MR 5 2 2 B R B A R T DL S R R A RE S Y
FHEE 0- 226 B, 45 FOks =70 5mm i KRR L & B 1T LR s 43.5 %61 5 & 100kg +hm “BHD
LT LA TOkm oh A KUk, I ELER IR P SRS BRI P A A He T DL SE O M R
VoL K RRE T . B EE B AR RR L K R WK 4 SRS 5 TR TR e | D IR 4 B
PR BRI S A BRI Y L RE VR, RN 120kg hm B0 b AT LASEAE 70km oh LA
bR,

I P e 0 S v ) A T 2R 5 P I i R 1 b 700 T 0 2 WS P 4R s 44 8%, IR L
A RAFFTRALIHAE™ . s AR W — BTk K R BR88 15 ey Bk, Horp & KR
ZRIAW . WRAERT HHEAT IO F A ADBE I B T T 57 1 v Al 45 - e ol B AT AT SR AR TR
y,
2.1.2 ZHERNTEY  TEW . TAEREE R i RS KRR S R R R4
T B — R RIRE D TYR, BB i 38 45 Sy ] LA He A7 ke 15 3B Sk e SR &
Yy BLAS B IR B AR T PR AL A IR & . X HEM BRI W T e B AR I BF e 3k
W PR 0. 2D00F, B2 T TR AP0 R 45 T 1 T e B oy T A - 98 v 10 K R P PR o 2 5 B 23 4R
25 18.88001 23. 72061 | SEATHRAE M e AL IR F R B P 0. 100m, 33 rb il K R
STk 90%01L BT

£F 4 Z B P PEAS B 3R T R LT 4E R (CMC) B R —FhR I iy L3 B o™ db R SR &
Wik v LRI L AR I, VRN 0. 170 CMC 7] RARE ¥ 1 A H0FE 38 2 . 0.58 MPa 42 5% 1.57
MPa"" | JRR IS T AR S ) -3 ok B ) 5 R S A, o R R e
AN, MR RRTR | T B SR AR ST P RS BB S et b e B R

R F SR E S TR A B ARSI 7 A B TR 8K 5 03 - WA J X6 ] L K A4
HER AR BT T A LR, 546 2t 345 H ol B AU A L LG S AT R A ek ERL IR 52 14
) s - 498 T EL A AR B T I
2.2 AREESHFER
2.2.1 BTAMTEIE (PAM)  ELA ZCHELE M i B8 PR s e S — P s WK A F T ok B 3 5 M
M H BTN ZIER A . BFRED], 5T B, 0 H R I RE AT, A Tk R+
SR — B SRS TE (D TES 1) MR AREE . (B0 T i, £ A,
L b P 5 B0 T BRI 5 S 4 A B, 3R PR TSR LA VB B 7 b P 3t 4 B 2



$T72 . = F @& W 2003 45 10 A

X0 L R R BRI TR E 1 LI A& R 1X10° 2245, i & 0.15%6~0. 2% m oy
DAz v - KUk R A ™ B R T I 1 B TR T e el R 3 AR TR
B, Forh & B4 BH B T 0 PR B P S TR SR B T I B8 T A i A g T2 251 (ERH B T
T8 3043 BH B T DIV SR R I e 72 2 20 i e 0 » TR I P e B L e 3 s 2 B
TRIB AR

B TR R — e 5 - B o AR LTI B LR AR 25 24 B e | T R R Y
0.05 %0k, =0. 25mm fy 7K Ba Pk AL A B AT LARE RS 30%0 LA ). 4 iy £y 0.3~ 1. Agem "B, X
7] B H - S AR PR T 52.500~97.20601
2.2.2 HIEEREHY  WREERE (UF ) 2R o IR SRR A0 IREE R R E/N T 1Y RS
AR 3 PR AOAC A Ll ) IRt 700 R G KV 22 JE R SR AR AT 1 T3 2 i D B A L, BRI
AR SR & IR R A — e R (B 2R FIAE TR Y o, G 7E v X I B
g FEY LN TSR IREE S A FE SRRV AL B IR TE— R T Y LR B IE SR T
IRE 4. TMPa™ ,  TIREE A WAL IS T AN A R S S5 4 » s 1 L AR T LA R,
T T EL TG P K8 » BRI TR 0 (X 53l i WL R K R TR o — e N AT e

Lahalih 4 IR/ 58 44 SR8 AL R 3 WP SR B 45 & 0 P T RAGE U0 1451y 7T LA K0 35 422 o
(Vb 1 Ra e 3%, FE A B 1.0%+1.0%h, Yo LAY BUE M I LIS 3] 1.87MPal™ | 3 iod X iR e 5%
BT E R B N BV S 5B A R R B R RN R A A B
R KV FEHD A B IFR RE 2 R 24 A B 0. 2%k, ¥+ op 0. 25mm (R4 2 VE DR &
AR RS 40200 I,

WA (PU) 2 B 4h—Fh IR T2 (AR AW, TS Wi ot e 7™, 38

SRR I B R B IR A B ERE . LS TN S PS54y » R SRR S 2 i T
TR R,
2.2.3 HEABERAY N T ARSI 150 B 0 A P A, A8 R ol A
v R TR S R o 2R DR K AR 81 45 1 7K AP RS S (HPAN ) 53 1 b S5 9 8 PR 38 TR e
FOAR DL TEE R 5 R JE AT, 24 i F1Y 5 oy 0.05.%%6 Bk, 2 M98 R 46 - 1 7K B A o & 8 77 DAL 5 31
43.89%) | IR AR TIIRIR . LIRS IR . I TR B 2SS 1 B & R SL 3R, B A 0
PRV L KU B RS FE B 30~40 kg +hm B, ¥ L AT AR HTRGE K 22km oh A E LR
fht

B Z AT (PVA) T4 T b A A B R 0 Sk U VR P T A6 & 7 S0k I th 2 —Fh
A% L3RR A B 005 Y0, T -y K Rk DR 2 BT AR s 21 705 s i B 5~10g om
I}, B 2 M ] LA R - KU R

HE R P A S e BRI RPRH & R S R R BSR4 4 ol TR AR
22 A RS )7 THT 2 1 XX SE B A W BF S8 AN G 38 PR TSR TR RE 76 43

3 fERIMNE

N T BT X T IR A S RS 1E AL 58 2 3R AR A A kG - P an S
A RFTFXT R M HAARER EER GRG0 T8 A REE A A= oy TR AL, e
FHRERE, A 8um, S0 8k L IRREMS 45 & 1 LSRR 2, R & Wil L3RR e ORI, 17



55 [ S R B <73 .

ZHFFARE OIS Tk Fhgs 17 ENRA B E . AR R0 RSN %H B A&
ST RIEH.

B W T i P o L B S L S 2 B SO P A I A R S W b A KR AR g
WURZE & W8 AR e R0 e RIS | B b, e M e T T2, T
AW BB A AEB TR B A, — il R8s TR Bt U R A F) S
R4 A BB TR0 2 57 e okl - IR @ Sk e B | 13k A 9 B T B A E S ARG 1
Wik b 20 & BIHE TR E S R L7 W B IR b, BT R S SR R IE B
FAANE AR AE 700 S HES] . BHES TR >y TR > W as T | (BAE R AR LR BIR
o, BB TR A I R RE D EIR T AR B T AR A1 o AR A i R S AR B T AR TR A
G Letey N RIR 300 B IR S50 SL05 AR L5 AR, A TR IR & kB E R
SRR TR VR PN B kG L 2 DRI P PSRN SR 3 it A LRI B A 7 1 2
ZRS TR TR, Horh & BB TR0 B A R MERST. TS E 20 LR g a0,
{ELFER DLy S5 7 AT R 5 S [ S 2K S A 5 SO 1 22 & R RS A K

% T B AYAR S HET SN, LI AL R a1 3 b i DU S R L A R
A B T IR R AR VR 2B, 7E TR DA, AW 5 TR 44 B E
R IET SRR B FEE e T R EEH 258 4 W Ak B 5 B 7 - 0p 5 2 Rl 42 70
—, 3 H TR RO . BB TR B A T U A s E BV LR R I B TR R
ThBE S,

oh, TRk B AR TR F e TSR A R R R AR LR R R, B TR
e LSRR WU BRI BT F (4 5% W0 A B A S T RS I AN YA 514 T Al
JH Ak BR34BT RS K PRI LR S5 b , SR SE 3 & i i e K P AT S0 L 4%
B ORGSR PERE A ROk L P KRG % 5 1B 4™, eV AL L B A R
A B RITFRY 5K S5 A R RE T LUK A 5K . DRt 725 4T - 49 A e BB 1 BB
T BREY TR BRI RN B TR AL

4 AR

4.1 WiELATE

TSGR UK Sl P 8 P IRAL T IR EE A B E SR O R Ok B ) T 5 B AR R AR
B ERMRVERABEAR ., m0 T TR R A AT DL R m D AL IR R v A i e
F o RIKYER) R 1 SR RR X AR AN K 73 B IR BV R i DA BERHAR 2% I K 7> 28 5
TP KB RAFA 260 SR SR R | B YIE 0 B I AIRCR
4.2 Prigktimk

HoARE . R E KRB 1.5X10°km” . A4+ 50 Z4onf, wisr T Ak R
FEREAT AR i TSR AYIE K RE /0 Il D AR - (] o 398 5 - KRR S P DR At X 338 80 b el X
P75 T Bip ] 4 T DA R ) 7K L 2k » I W AR A2 B3 R0 325
4.3 KFISERIEFZR

AR » Sy fifp ke 917 TR (R KR U B A v 1 ] T A I )R ISR & W k2 1 5 R Ak,
2K f ARG BN IR [ HANE K M0 HLASBEL ) SR 5 A2 5t A 388 U LSRN TR - AATTW] LAAE SR
EFHEAEERI A anRef EaX b7 2, B 0 T R G ek RAPEL T T U il L X fa B K IR R,



S T4 = F @ W 2003 45 10 A

PO AERAS FRETR BT A RAFRY TS ), AR TREE BT, &) 1 IR I R A
RFAT LA FH R i b 33 e A R A KT L 5 S v DX R B B A D - DA
G TR 25 A s e B . FT LA OB - A (LT ARSI TR iAs T EL#G Ty

BEAb o1 SR AS A i R T LA P A bl WA v RS 1, AT B R A R S 5 T
WA R AR S S G AT LUK T SRR AT RS AR AR ZGBE G L R SR S RO P
BERCE A 2 m HEREANAR 250 F 26 g8 DA = it R AL RE AN AR 2555 B

5 k-

[L] EXRR, L% LSRR REE RS R, 2000, 335~336.

[2] Sk, Z0EFR AR50 K400 1, 1995, 12(2) ,64~66.

[3] Z4&.CN,1327028,2001—12—19.

[4] HEDAE FER XL IR, 2002,33(1) , 78~80.

[5] Zahow MF, Amrhein C- Soil Sci Soc Am J,1992,56(4) ,1257~1260.

[6] MERA B T DhAE > F5HHoR - AU A5 Tl kit 2001, 332~333.
[7] Rk 1354, 1965,13(1),92—94.

[8] R#EI74 LI RA. AT B AL, 1976, 24~ 146.

[9] Sojka R E, Lnetz R D, Westermann D T Soil Sci- Soc Am J, 1998, 62,1672~1680.
[10] Romanov I A- NauchnoTekh Byull Agron Fiz 1983, 53,3~7.

[11] Zaslavsky D. Rozenberg L V. US, 4303438.1981—21—1.

[12] k. UG AP 2 5 Tl 2002, 22(1) , 17~20.

[13] SREI K ST BASE % LSO 1998, 20(5) ,42~16.

[14]  JeBAZR, 5K A, 8 B AR L, 2001, 38(4) , 584~589.

[15] Weaver M O- J Polym Mater, 1989,6(4),271~276.

[16] Wumz E-EP, 374125.1990—6—20.

[17] Lahalih S M. Ind Eng Chem Res 1998, 37,420~426.

[18] Wallace A, Wallace G A- Soil Sci,» 1986,141(5),313~316.

[197 Orts W J, Glenn G M- Ind Crops Prod, 2000, 11(1),19~29.

[20] Barvenik F W- Soil Sci» 1994,158(4),235~243.

[21] El'Hady O A, Abd El'Hady B M- Egypt J Soil Sci» 1989,29(1),51~65.

[22] JREAZN. k&AM, BRa&R 4. 3R, 2002, 33(1) , 9~13.

[23] Shama P K- Soil Sci» 1988,146(3),185~191.

[24] Ajarwal K B, Ram B S. Trans- Indian Sco- Desert Technol Univ Cent Desert Stud, 1981, 6(2) . 116~119.
[25] Tanak K, Tani K. JP, 09132634.1997—5—20.

[26] A&, B I % LR 1981,21(3),320~323.

[27] Aly S M, Miller W P- Egypt J Soil Sci» 1995, 35(1),71~83.

[28] FEAK, BAEE. +IEFR, 1988, 25(3) ,303~307.

[29] El-Asswad R M, Groenevelt P H, Nickling W G- Soil Sci 1986, 141(2) ,178~184.
[30] Ritter W von Tapavicza S Hoeltgen C- DE. 4428269.1996—2—15.

[31] Wallace A, Wallace G A, Cha J W- Soil Sci, 1986, 141(5),381~386.

[32] BenHur M, Malik M, Letey J et al- Soil Sci» 1992,153(5) , 349~356.

[33] Letey J- Soil Sci> 1994, 158(4) , 244~248.

[34] BHZUPR. XIMESE, Hhkpk 5. JLmipkol R4, 2000, 22(2) , 46~49.

[35] B58K%. LR HERE % IR BRI, 1907, 6(6) ,24~27.

(T#%5 35 7)



555 [ S R B « 35 .

[22] Miller J M. Dunn B Valentine: et al-J Non-Crystalline Solids, 1996, 202,279~280.
[23] Obert R: Dave B C- J Am Chem Soc. 1999, 121,12192~12193.

[20] S S Rk VR, S AL 2002,23(2) , 162~ 164

[25]  FMIKLL. K. §6 5006 2. AL 1999, 11(1) ,80~85.

[26] TMIKLL. SURETE . J8CH5 25 5 Bef S22 0. 2000, 21 (1) , 9598

[27] Zhmud B V.Sonnefeld J-J Solids, 1996,195,16~27.

[28] Hoshino Y, Mackenzie J D-J Sol-Gel - Sci®Tech, 1995,5,83~92.

[29] Buelna G.Lin Y S- Microporous and Mesoporous Materials, 2001, 42,67~76.

[30] =0, E XU, B % . AR 2000, 5, 14~19.

[31] Pierre AsBuission P- J Molecular Catalysis B ; Enzymatic, 2001, 11,639~647.

Problems and Solutions of Enzyme Encapsulation through Sol-gel Process

.12 .
HUANG Shu“fangl » JIANG Zhong‘yl1 » WU Hongl, XU Song‘wel1
(1. School of Chemical Engineering - Tianjin University » Tianjin 300072, China;
2. State Key Laboratory of C1 Chemical Technology > Tianjin University s Tianjin 300072, China)

Abstract : The typical problems encountered in enzyme encapsulation through sol-gel process: such as too
long gelation time s small gel pore size:low gel mechanical strength and so on, are briefly outlined - These prob-
lems can result in three dimensional conformation alteration and the active site shielding of the immobilized
erzyme > the slow diffusion rate and the inaccessibility of substrate to the immobilized enzyme - The correspond-
ing tentative solutions are presented herein:the gelation time can be considerably shortened by the appropriate
screening of precursors and encapsulation conditions- The gel pore size can be enlarged and structure can be
tailored with the introduction of chemical modifiers such as polyethylene glycol glucose cyclodextrin and other
nonsurfactants - The mechanical strength of gel can be increased by the suitable drying process and drying con-
trol additives - In addition other approaches are also mentioned to avoid erzyme denaturation; such as the spe-
cial treatment during the aging stage and the suitable selection of buffer solution-

Key words :Sol-gel ; Enzyme ; Immobilization; Problems; Solutions

(L#8% 74 T)
Development and Applications of Polymer
Materials for Improving Soil Structure

LI Jianfa, SONG Zhan-qian
(Institute of Chemical Industry of Forest Products, Chinese Academy of Forestry, Nanjiang 210042, China)

Abstract ; The development and major kinds of polymer materials for improving soil structure were intro-
duced as well as their performing mechanisms- Their application prospects on combating desertification, con-
trolling water loss and soil erosion, and in the construction of irrigation works and roads were proposed -

Key words : Polymer material ; Soil-structure improving agent ; Soil stabilizing agent ; Soil improvement



