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Prepar ation and perfor mance evaluation of high-temperature
resistant clean fracturing fluid

XIONG Lijun, WANG Li, WU Yang, LU Hongsheng"
( College of Chemistry and Chemical Engineering, Southwestern Petroleum University, Chengdu 610500, Sichuan, China )

Abstract: (Z2)-N-{3-[bis(2-hydroxyethyl)amino]propyl}docos-13-enamide (UCx,-OH) was synthesized
from acrylonitrile, diethanolamine and erucic acid. The structure of UC,,-OH was characterized by FTIR,
'"HNMR, BCNMR and HPLC-MS. UCy,-OH was used as thickener to prepare clean fracturing fluid. The
effect of temperature on the apparent viscosity of clean fracturing fluid was studied, and the type and size of
micelle aggregates at high temperature were analyzed. The rheological, sand-carrying, gel breaking
flowback performances of UC,,-OH clean fracturing fluid were evaluated. The results showed that the clean
fracturing fluid with a mass fraction of 4% UC,,-OH had an apparent viscosity of 65 mPa-s under a shear
rate of 170 s~ at 120 °C for 5400 s. The elastic modulus G’ and viscous modulus G” were high than 4.2 and
1.7 Pa at 80 °C, respectively. When the volume fraction of sand was 20%, it could stably sand-carrying
within 8 h at 80 °C. The UCy-OH clean fracturing fluid was completely broken within 70 min after
encountering kerosene, and the surface interfacial tension of the gel breaking fluid was low. Moreover, the
UCx-OH clean fracturing fluid had the lowest matrix permeability damage rate, only 9.1%. The results
indicated that the UC,,-OH clean fracturing fluid had excellent temperature resistance and shear resistance,
sand-carrying performance and gel breaking flowback performance at 80 °C, low residue and low damage
characteristics.
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20 el 70 AR, E NI IR KRR K )
FARB AT A IR, Mo s 1Tl e
il 5 o R R SR B RN, R AR R A
WHECZAFLE, LHEOIKRERT . BEYE
BROHEZ0TE R . G s sERsER HiL, Joikik .
AR5 5 L e 3 HE M B4 A0 335 77 1 4 2 2 W 9
B2 ED (B W I R R IR RE 2, R
KA FR ] T AR A I & r N

ZhobE R TG RN E R R (VES) B S
Wrfe DU 2wl B, PR I M R e Ze e R AN 3
KA R, (TR RE HAESIA 80 °CM, I T
VES Wit tERe, F58 & 110 RGN o+ 4544
PEAT TV AEAL . CHU Z:0P15 1 T 8 KRk i I
TR Pk fre TR e — PR e 2 T 15 PR 77 ( UC,AMPM ), FE I
e S R B RIS S B R e e 1]
1% 177 (EMAB ), EMAB /KIS AE NaCl ISR,
RERETE AL VESIO, M 2540 7 A= 1 S0 s A A 434
ST R AL, BT VES BUTH IR EREY, Ak,
WFH ( Gemini ) 2T 1% PEFI 24 & VES MR M
ey —Fhc By, ZHANG 2B YANG %PV
UC»AMPM 5 1,6- RO KA TG Gemini
T G PEF] C25-6-C25, 12 mmol/L C25-6-C25 5
0.19 mmol/L KC1 |45 #J VES 7E 110 ‘C F 8§14 1.5 h,
1A R L UEE A FE1E 55 mPas, XIONG U0 f]
UC,, AMPM IR E A BE G I R Gemini R
TE PR FL-25. BT 53 808 4.6% FL-25 el iy
VES 7E 110 °C R 874 2 h, KR FMEEEAEFAE 69
mPa's, MAO %'l [l UC,,AMPM il #5 i £ 3
Gemini F G YEF VES-M., B ECH 5%
VES-M 5 JF #0800 1% KC1 ] % ) VES it iR
REIRF 115 °C. KL, mRm s ER o F 45 Hhs|
AFRFLRENS SR R S5 i IR e, RIS R
S4 A R E RET

Ry I — A B T R R B THRE AR, AR S
B —FP A R BSOS L R A W I R RN T 3 —
B (UC,-OH ), X H 4572 4E, LU
UCy,-OH Ry HAb I BC il v 1 R 224, 25 48R X T
S FMEE B RZ I, BRAE R R R AR AR 2
RIURIRSF o X UC,-OH 35 i IR A4 i As v | 4 mb
PR BERCIRHEE . M 5 P DL )2 AR R A T
VAN, AIARAS—Fha R A S5t B4 it s 3 B4 1 0

&, S AL (LiAlH, ).

XFH R R ( TsOH ). H P ( MeOH ). P4 & ik i
( THF ), NaOH, AR, i mimkAbRHABRA
A3 BRI (TR %8 98% ). MgCl,. CaCly. i
PUBNEREN, AR, MEh, fb2ral, iR fE Tt
F)5 Bk (30~50 H ), LKA BRA A
UC,,AMPM ( B @434 95% ), IR B R BHE:
HBRAF; HAIEMEE (HPG), Tk, WA H
A TRHEABR AR 4k, SEisE Al

AVANCE 1 HD 400 4% i HAR i 84X, Fi -+
Bruker /A 7 ; LC1290-QQQ-6470 %I Ik FHAX , 2
FEeRHE (hE) ARAR; DT-102A B4 [ 3R
Tk AL, AR AR A BR A F] 5 BI-200SM
R IO RUHY , 35 [E Brookhaven /A7) ; EVOSFL
RITC H 38 B OO0 W, R /RBHE (P E )
HIRAT; EVO MALS BIFHH 7 B35 (SEM),
i[5 Zeiss /3T ; HAAKE MARS & iR AL,
4[5 Haake /A7) ; ZNN-D6B BN ie 4 8 1, %
B R A AL A A
12 Ak
1.2.1 N-G-2HAAA)=T Bk (APDEA ) #4 m%

N, Z&1EF, B 52.59 ¢ (0.5 mol ) L EEMEIMA
SRR, VKOKIRREIE -5 °C; SN 26.55 ¢
(0.5 mol) WG, ZWBHE 12 hy WURZEMBER L
R, 135 78.74 ¢ LT E B N,N-
W-(2-F2 . 58)-3- 2 FE NG, 773 99%.

# 4.00 g 0.105 mol )LiATH, FII A F|2E 4 120 mL
THF Mk, MOKIEREIZE 0 °CH-EFE 30 min;
PN 3.85 g (0.038 mol ) WBRMAR, R Hi
60 min J5ZE1E MM A 3.09 g (0.02 mol ) N,N-X{-(2-#2
LHE)-3-FIEWNIER) THF (30 mL) W, IREVWE
HIEFE 8 hy SRJE 0 °CF 123 6.20 g (0.34 mol )
Al KR N o SOV T MeOH HELEFHL 3 Wk, 3
UERR 2 R TR, DR IRGHE IR R, RS 1.03 ¢
TEEEHIHPIRY) APDEA, 725 32%, & UKLk~
FE R,

OH

OH APDEA

Hi] & APDEA (R AFEHE 1R . "THNMR (400
MHz, CDCly), &: 3.48 (s, 4H, CH,OH), 2.66 (s, 2H,
CH,NH,), 2.49 [s, 6H, N(CH,);], 1.50 (s, 2H,
CH,CH,NH,); *CNMR (101 MHz, CDCl3), 6: 119.49,
60.60, 59.51, 56.02, 50.97, 50.37, 16.39; HPLC-MS,

m/Z: [M+H] 52 163.1, +H534H 163.1,

SR IE B TR & 4T HPLC-MS 4387
FEG I R R ZE 15 min 5, JEARTCZels, 45
APDEA 4iJEik%] 99.5%, i Xt o (o] ik 7= 4 vt 17
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'"HNMR. CNMR #1 HPLC-MS 77, ESEE ™

Yol Hbr A,

122 #MAH IR B R A =& TEBE (UCy-
OH) #4%

4 33.86 g (0.1 mol ) FFRFN 12.80 g (0.4 mol )
MeOH il A 150 mL =Fikeiid, Hiskysla, =R
fmA 1.8 g 4L TsOH, 70 °CFZ 90 min Ji5 4l
KPR M, SRJE G 78 R ARARIR B AR AR T

TsOH

R s FF 28.25 ¢ (0.08 mol ) JFFERFIMAE ., 12.98 g
(0.08 mol ) Z Wil #3431 APDEA il A 100 mL
MeOH ', I&Ef#JG A 0.42 g f#E4L7] NaOH, 7E N,
PR FIRIN 2 he RN ZEHRIG , IRE WA e 7%
%&BrZ: MeOH, B HNEIFIK (4°C) MIRA WK
CV(PIER) = VOK)=2 + 1) Wik 3 3 ; fJa, 50 °CH
2P 120, AR 23.05 g A @ E RS
UC,-OH, 773 60%, &SI TR
OH

APDEA NH
— oot = cooc, e
Wl/()\COOH MeOH, 70 °C 7 10 COOCH, NaOH, N, WO\I( M\/N\I\
(0]
OH

FAALF] UC,-OH AYZERAF KL 41 F : "HNMR( 400
MHz, CD;0D/D,0 ({RFILE A 3 2 1)), 6: 5.34 (s, 2H,
CH=CH), 3.70 (s, 4H, CH,OH), 3.32 (s, 2H, NHCH,),
2.80 [s, 6H, N(CH,)], 2.15 (s, 2H, COCH.,), 2.03 (s,
4H, CH,CH), 1.58 (s, 2H, NHCH,CH.,), 1.28 (s, 42H,
CH,), 0.89 (s, 3H, CHs); >*CNMR (101 MHz, CDCl;),
5: 181.87, 129.83, 58.57, 56.06, 54.64, 40.84, 38.34,
29.68, 18.34, 14.08; HPLC-MS, m/Z: [M+H] (& 483.4,
Y 483.4; [M+Na] S2{E 505.4, &4 505.4,
1.2.3 RSk 0y Behl

TG R R ECH] ks PR AR 177 UCx»-OH .
UC»AMPM 4351 547K, il T LAFEE 600 r/min
MU 2 0 i i, T IR R 8 . o,
AL 20 B4 4%, 433 UC»-OH T
T4 UCHAMPM 815 R4 . ToRRiA LA ,
Ji £52 1) R R4 1) T 1 359 2R FR 4K

IR PR 249 9 Be kil . LA HPG AL, DUz
BN AZEER], BT pH=8.5 i NaOH /KIZW H, &R
T LA 600 r/min AL FE 2 58 2, A 0T
JiE e ZEBAR R o R AR T B B0h 0.6%, 3CHK
F BT 4340 0.5%

1.3 SHHURMESHERENIK

SEARAFE . 38 A AL R PSSO G 1 P ik
17 '"HNMR, “CNMR &5 #950#r . SR BT e A 5
e P2 i, HPLC M4« W AH 3% 4 Poroshell
120 (3.0 mm x 150 mm X 2.7 um ), A5 40 °C, Wizh
R ZIEFB R, WE 0.35 mL/min; MS 3R &4 .
IEE 2R,

Feam sk M R 4 [ gh A ek ) AGE
Du-Nouy FEUE 25, 45, 75 °C T I A ) v i
UC,,-OH /KR AR TH 5K T, Al — R T EH &
3RHBCEHIME, PRI AR EIR 2 +1 mN/m,

SIS (DLS) M. @) Mot
IO BT 1 730N 1% UC»-OH /K WA T SR AR

UC»,-OH

FOWRLAR I o, A dh AL R 0.45 pm T RSt
RS . MERIEFE 25, 45, 75 °C, HURHEAEE 900,
DA ] 1 min,

O ZE A 1 R AE . R TC B B8] 8 98Ot i i
X i A EON 1% 4% UC,-OH 7K 5 1R A O TR
BFATMES; [ SEM X E iR YIET S UCa,-OH
T 1 S A O S A T IR

U BT By V)M o e R AR AT
UC,-OH, UC»AMPM ¥ i RS IEAT T s i A8
SEEY . AE IR AR Z T, AT FEhIRE,
AR BRI R S PZ38 #5F, 76 170 s FE7H] 5400 s,
AT R BR £, M 100, 120 °C.

b A AR I« P s L A AR (UK UC,,-OH
UC,,AMPM ¥ i R 28V T W 1 I, [ 49
I 1 Hz, BN 1S 0.1~50 Pa, B H
R F) e=14 Pa; FREAT ARG, € 55 VIR
71 t=0.1 Pa, DABALRINGAAE £ P 2 oot X Sk kA 7,
R HETEE A 0.1~10 Hz, IR BE 80 °C.,

PERPPERETEMNY . B2 100 mL UC,,-OH
UC»AMPM iR 2L F & T 80 CCIHEIR A
FErb, MRS R R, A 0 B R ) TR B ]
A YO AR, IEAE P RLAR T B 20% 1) 1%
ZEM P, O HAERPIE O, B8R W F S R
P fE .

W EPEREVEMY . BL UC,,-OH ., UC,,AMPM ¥ i
JEZIW 44 200 mL, BT 80 *C/AKIHEH, il A 10 mL
TR0 P S, 7 S 2 28 R 0 I S A e T S
FIBEEE , JHC SRR As ] . 80 °CF {4 A h At i
5K 3 ASCIN S W W R AT 9K T, B SR TS R
AR JE 1 R o

HZ 0 EMEIEY . 2% SY/T 5107—2016 &
W IR AR & 5 . B 50 mL UC,,-OH ¥ 15 15 24K
W AE 3000 r/min AYFE T 2500 30 min, HifH I
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JZIEW, FIATRBERESA 105 C TR TR 2
B, PREEFRE TR, (ORI R R SR LR
HEER K TR A 0, 80 °C T 3 3of 2k i BK 2 B o il
W AT AR BhSE S, eSO AE A E A S A2
i E R E R, Hitaaw (1) #1475

Kl _KZ

n /%= x100 (1)

1

K p HIETBBERMER, %; K WOERTEO
RPBiE%, mD; K MhEFEAOERBER, mD,

B PEREVEMY : 2% SY/T 5107—2016 FbrifE
ERIRBAHZIK o ¥ UC,,-OH ¥ 1 s 2B R 5
R Z KA 122, 121, 2: 1 /MR A,
FE 24 h JE SRR PRV ; %58 UC,,-OH & 1
JEZ8K S CaCl, Ml MgCl, FYBECARME, A [F] 5
4388 CaCly Fil MgCly, 25 °CF FH e i i A8 430 52
WRRIEE R, S A UIE 4

2 HR5WR

21 MRUFILEHRE
R IE B TR0 = 337 HPLC-MS 4347,
eI UCy,-OH 4iE K 85.6%, 7EIEE FAT,
K B R RSy (ARiCh M) 20 T B TIE[M+H] N
483.4 /T B TIE[M+Na]™h 505.4, 5HEZY
UC,,-OH AN 4 i it — 8o 3 % e 7= Py itk
17 'THNMR. "CNMR F1 HPLC-MS 43#7, ESZE K
7 HAR 9 UCx»-OH,
22 BENBAAFRERIERBERSHINE
XIARRREE T UC,,-OH ZKIsMRmE RS ()
Rt BE AR AL R AT T, S5 SR IR 1 R

25°C

N
W
T

W
W
T

45 °C

15K J1/(mN/m)
'S

0.1 1
¢ ¥ /(mmol/L)
Bl 1 RN T UCy,-OH /KIFIR IR 7K J1 5k ESE 7
Fig. 1 Relationship between surface tension and concentration
for UC,,-OH aqueous solution at different temperatures

0.01

mE 1 TIEE, BEERERTE, UC,-OH
IR I PR (CMC ) BT, XJEh
B 7 N e 0B 2w a5 | I ) a8 L R
FIEVER ks, S8 CMC Kk, AR FIE UK

FOREEIR,
AL A R FE R (ag) Fl UCx,-OH i1
RIS E(POUTREIEL R I B R LR 1,

1 PR UC,-OH 1 a, Ml P SR X R
Table I Relationship between a and P of thickener UC,,-OH
and temperature

IR JE/°C 25 45 75
ay/nm’ 0.64 1.31 1.75
P 0.33 0.16 0.12

HiZR 1 Al BEE AT, UC,-OH K a
B, PO R, ULUIERAER BRI R

RAMRAIRAE (Ry) F UC,,-OH ¥ 1 FE 24 1
FMFE (n) FERE LS RN 2 PR

%2 UC,,-OH i it FE AL AE AR EE F (%) Ry 1 5
Table 2 R, and 5 of UC,,-OH clean fracturing fluid at
different temperatures

IR JE/°C 25 45 75
Ry/nm 243.8 166.7 111.2
#/(mPa-s) 26.4 11.3 3.9

2 i, FEEIRERTHE, Ry 243.8 nm
/MR 111.2 nm, X0&H FREERE MM, 5T
FGEZMEL, R REREAME, B
RAERIEZS R T ORI AR A8 R I 7Y, S8
25 (6] 255 S AR B IR, 2 W 38 B0 A R S84 174) 28 UL 2%
JER B, XU B R R IR R A R
UC2,-OH 1 1 He 249 = TR A 2 1) 222 A
2.3 FEEHEEEITFEN
23.1 REBRT M

FEK IR AR B N, SriRyT sy b
RESE P 5 249 ) S R R S 23 I %F UC,-OH |
UC»AMPM ¥ i PR 2 A7 = el I AR M, &5 51 L
2a. FE 2a A, 7EBGPIEER 170 s F, BiE
TRLE B T v, R 35 R ST %) e WL B S BT I T
AR EE 238 100 °C, IR R B FRIWFHERAK T
g, AT, UC,-OH ik 2K
FMEE I B E T UCLAMPM 1515 R 200, Ui
UC,,-OH ¥ i 24 2 A B4 PTii b8y DI g o
ThE MRS , X UC,-OH 5 i 1 24 E A7 8 IR
A, S5 ULIE 2b, HE 2b AT, B R
FE) T, UC,,-OH ¥ i FE 241 e WG BE A FT T %
£ 120 °C., 170 s ' FE5E] 5400 s, FMEEERFF1E
65 mPa-s, Uil UC,-OH ¥ i 240 HAT B3 Ao it

R
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Fig. 2 Viscosity-temperature curves of two clean fracturing
fluids

HIRGE UC,,-OH T 1 e R e i 1) S P,
HOREAE R AT LSS, 25 R L 3,

Bl 3 BRSO 1% (a) Rl 4% (b) UC,-OH KW
PN AT B 5 UC,,-OH 15 1 249 A 125 Tk i A2
SEEMHT (¢) Jillif)s (d) (9 SEM &

Fig. 3 Fluorescence microscope images of UC,,-OH aqueous
solutions with mass fraction of 1% (a) and 4% (b);
SEM images of UC,,-OH clean fracturing fluid
before testing (c) and after testing (d) in high
temperature rheological experiment

H & 3a, b A1, UCy-OH s 4Ch 1%,
T RAER DK RDR (R Y AR, DLET R
By HHR R BN R 4%0), YRR H B2k

CRYELERE , RERESURISE M, UM REE BE5R UC,-OH
[t A A I, R SR AR AR TR A h oK
ROIRAE R AR B SE 1Y 22 4R 2F 2 25 () 450, 5 EAK
REWMFEERIG N, &% T R PUREE S . H
K 3¢ AT, A UC,,-OH AL, I & T
OB S (R LR AL, X i T A R TP AR Y
PR o 43 (] (Y S T D 3 T R R AR A Y
510, XS HE 3c. d AT, UC,-OH i i 24
TERR . RSV MAEIIT , AR SR Y 2 ] 9 2%
SRR, RUBERE TR, X2l TER R T2
T BB B R R RS N, WS T o R B AR ]
71, SECH AT AR R AR R A R, B
RINFUMFE TR, X — A SR 2 LR AR
Y5 .
232 HAMRR

LKk e SR A IRV T T a2 22 1k
MRS ] W 25 254, EERKAE R R R R e b
E B 5 109 it He R T AR S A B 1) 28 oo ke W
R B i SRR R R TESh A AR S
X} UCy»-OH ., UC,, AMPM i i H 249 19 6 P i 4 7
T, AR 4,

—5= UC,-OH
10 |

~&~UC,AMPM

1_

ELAG, L HG

'1 1 1 1
0 0.1 1 10

S /Hz
B4 PIRPE I R RIAE 80 °CF ARSI
Fig. 4 Viscoelasticity of two clean fracturing fluids at
80 °C

1 /& 4 AT 1, 72 0.1~10 Hz 94575 4, UC,,-OH
T 2R R B A B AR 2 T UC»AMPM ¥
TR A, AU B DS A Oy 3 A S I AR
FRAE, 5 2 PR B HS AR () 28 5 M R AR o X EE R
FIE T R 20U, UCyn-OH V8 15 1R 20 B A 514 S 114
FHoPE | HETF T UCa,-OH ¥ 1 T 243k 1) i M b
e TR, UC,,-OH ¥ it 24 iy PR i G' > 4.2
Pa, ZiPEfEHE G > 1.7 Pa, 5242 SY/T 6376—
2008 XV I R 2LV AT PR K

TE R RO SRR rp 38 A PR P s TR
MSERG vk, 88T PIFPIE Tt R 24 i S b Ak
I, BEHRWE 3,
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3 WIFPIE G AR 80 °C T BERLAY UL IS
Table 3 Setting velocity of ceramsite in two clean fracturing
fluids at 80 °C

FE & PURERTE] /s UUR T %/ (mm/s)
UC,,-OH 1014 0.15
UC,,AMPM 84 1.82

H 3% 3 W, UC,,-OH ¥ i HE 24 A TR 3 R
A 0.15 mm/s, #E/NF UC,AMPM i i 24 W
(1.82 mm/s ). 80 °CF HLiFH ki 7E UC,-OH ¥ i Tk
SR P A SE 2 UIRERTEI Y 1014 s, 29 17 min, UiH
UC,,-OH {7 [E 2L AE 80 °C N LA 1 1y i A 4
WkRE

80 °C T X P R B4 2R 20%09 UC»-OH .
UC,», AMPM ¥ i FE R A TR S B b S0 06, 25 58
5 FiR o

':l 1h lsh

Usz-OH 4
|

. 8h !ﬁa‘l‘ﬁj ]
it

F 1§ 7 b | e
B S PR I 2AE 80 °C T B ALY TR R
Fig. 5 Ceramsite settlement photos of two clean fracturing
fluids at 80 °C

FHIE 5 TN, UC,,-OH i it Fs 249 1) A 0 ik (1]
Al AT UCLAMPM 5 i R 24, UC,,-OH i &
ZER B RITE 8 h J5 A FERVIKE, I UCy»-OH
T RS HEERD BE ) SR, I8 T TR AE 80 °CTF
HA RIFry#Ethe
233 BRIRBHEERE

R AR W R A Wi IS Y = aB K BT
K HMWNE, WS FRE &A%, X2 F
N, R T U R BB N AL G K B R 2
o X PPN I R SR R B M R A T, R
a4 roan. i 4 W1, UCp-OH i &
SV PR e B () R, 3B B TT ZE 70 min PIAYI IS A
JBE, e B i i R ST SR A, A A TR IR
HE, 19 UC,-OH ¥ 1 T 24 5 AT 0 47 B e e 1 g
I H. UC,,-OH ¥ 175 R 249 19 45 T i e ME BB 3945 & 47
b FRiE SY/T 6376—2008, EA — & I EL7 N T E

4 PRGSO 80 °C TR AR MERE
Table 4 Gel breaking performance of two clean fracturing
fluids at 80 °C

W Eq1} Ftim

PR 1] %] 13
/min  /(mN/m) /(mN/m)

UC,,-OH 180 3 70 25.9 7.8

B WeReHr WS
/(mPa-s) /(mPa-s)

UC,AMPM 240 3 85 27.7 8.9

234 3B EWIFN
A UC,,-OH , UC,»AMPM 31 i 44300 B ML F
BRI BRI S REHEAT TIE , AR S,

#5 WK ERE E
Table 5 Residue content of gel breaking fluids

¥ i B8 I R /mg BRI & B /(mg/L)
UC,,-OH 0.2 4
UC»AMPM 0.3 6
IV s 4 15.7 314

HI2& 5 TN, I T R 24 0 ki s A AR
1T FDTCHSE e S 0 ke s 5 o 240 S 3 P P 7 0% P 40 1Y) 78
£ F0 52 %

%% SY/T 5107—2016 Xf FRBEESR T 5L
Whses, 48R 6.

6 80 CTHALMHEMIFMEs R

Table 6 Results of core damage evaluation at 80 °C

HOSH BiEFE/mD  HRB
=) SR
b e K ABE o g 2D

/cm /cm 1% A LR R %
UC,,-OH 251 401 1336 682 620 9.l

UCp,AMPM 252 398 1322 676  6.06 10.3
M 24 2,51 3.97 1352 6.84 455 33.5

M2 6 AN, IR e 49 1) 3L T 18 38 R 40 3 R
H33.5%,  H WIS e 2 0 7 M e 390 A/ FH T X LA
SEARREIE , B T AR i B i, A o E M
JZALBR, X Z B B R FECR . i UCx»-OH 1
2 B8 B R P FH RN 9.1%, R
UC2,-OH {5 1 HE 24 M 0 5 O B B i3 R T
$15E . T UCy,-OH 15 1 M 24 BT sk i . K
BiE AR, ISR RWE A TS ER . 305
2.

23.5 EAREEEIEH

UC2-OH 1 175 H R4 B LA J5e - 55 40 1 23 7K

AIECATPEZS R 6 PR .
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EBR+HHZ K

UC,,-OH ¥ i FEZ4
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