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(54) Title: METHOD FOR SYNTHESIZING AQUEOUS SOLUTION OF HOMOPOLYMER N-VINYL BUTYROLACTAM
(K60) WITH LOW RESIDUAL MONOMER AND MIDDLE-HIGH MOLECULAR WEIGHT

(54) REAZHR ARG s 2 F B N-LIR3E T A BIZ Ko 7K IR & T 15

(57) Abstract: Disclosed is a method for synthesizing an aqueous solution of homopolymer N-vinyl butyrolactam (K60) with low
residual monomer and a middle-high molecular weight, using 20-50% weight of an aqueous solution of N-vinyl butyrolactam
monomer as a raw material in the presence of an inert gas, at a polymerization temperature of 57°C—72°C, carrying out a reaction
under stirring for 4-6 h, during which the temperature is increased in stages and an initiator is added in decreasing amounts, the initi-
ator being azobisisoheptonitrile, the total amount of the initiator added being 0.01~2% of the mass of the N-vinyl butyrolactam
monomer; after the K value of the system reaches 58~65, adding sulphuric acid to adjust the pH to be at 4.2-4.5, maintaining the
temperature at 90-140°C and stirring for more than 4 hours to remove the residual monomer, so as to obtain 20-50% weight of a col-
ourless and transparent aqueous solution of homopolymer N-vinyl butyrolactam (K60) with low residual monomer and a middle-
high molecular weight, and having residual monomer below 10 ppm and the K value of 58-65.

6D WME: MR EAEPES TEHREN-LHET NWBELIZ K60 KR &7, EEMESATEESMS
T, LA 20~50%F B N-LJf2E T B IG BAR KIS A L, TERGIRE 57°C-12°C M40 N, PR B 4-6 /N
o BTHEFFB IS RA, 5l RFIEE R, RIMASIRFIMEAN N-OFHH T B Sk B
0.01~2%, /42 KHIE S 58~65, MBRELYH pH A 4.2~4.5 7E 90-140°C ¥l 4 T iR £ 4 /UL BV g R 4
gk, TS EI5% 4 B AARTLE 10ppm BL T B EL K A8 A 58~65 LA 0E I HER B E A TR E N-C R T A
J1% K60 [1] 20~50% T 7K 7K -
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RFEE Y HHFEHR N-TH T A BB K60 KRR 09 A My %

FARARIK,
AL BACA ) o RIEARARIR, 4555 BRI R N-TH AT A B A RILAR AR, B4R
RAE—FERIRE T ST FHR N-TH LT A BhAE: K60 R meg6 7 k.

HFFEHEA

B N-THET A, 2—M+5ER0KEksasTREAY, ©AH N-THAT
A B — A T IRA MRS (P iiE. REMSSTH 2 (M), dbw: F Tk g
#,2010,217). H£F K60 BT+ &0 F 2 N-THEATABERSY, CRN XA K TE
BHRN-THATABES S0 T EHRN-CHET ABRGG R, BA RGO EATF.

BRN-THA T AR TR A m T2 B A2 R R, € FMUEA R F 4
fRbE. LA, ARJENE. AT, R AR IRER, LT 5F S AN A AL
Sttt B, HIBRN-THEATABRKAGHES, O ZATES. ks, 5.
BRi%. RORh. RIER. PEBIF. 4 BIE. BRAMBFAAK. MAEHZEARGLE, ¥HEN-
LA T W BEE ) B R AT AR AL 02, SAERBRIE. AFA%E. HOLANA. BIEMHSF
SAHARAIFE R . RS (ikde, KER, 224545, RAE, KB PVP 3t 44k
A PR s b e % ea )], KPR AE3E4R, 2010, 31(8): 979-982) ¥R N-ZHA T ABLIERA 2] T
ILAE AR #0764 e RHEAL & R G AT K.

K60 & T ¥ &4 F 249 N-CH AT ABLEIR O, Rl FA R T EHRN-CHATH
PSS TEHR N-THATABRGEE, hY S T4, RRA: (1) N-Z
W T MBI B B T X B, B — B dastEvadial, KABMEIES]; Q) N-TH
TABLE R PR A AR, SRR LRI S (3) BIRKRE AR BASTHMEIFRA
dm, WmBRAEBAE, B RE AR RRIEE 69 BASF 3] FTEE, B AR LA T K60 4
T IR

ARAE £ B 25 38 USP32 69HLA, E2H A R R R N-TH A T A BEIE R G R B 69 3%
R N-TH AT A B2 F 2 RKIKT 10ppm, B AT, ¥R N-THA T At T ibA > % KA
RADAE A L L S bk R L IR IR A AR F2 48 % 7 X (Nuber, Dr. Adolf, Sanner,
Dr. Axel, Urban, Dr. Dicter. Use of an adsorbent for the removal of vinylpyrrolidon from
vinylpyrrolidon polymer solutions[P]. EP 0258854, 1991-3-13; Juergen Detering, Limburgerhof,

Hartwig Voss, Frankenthal. Preparation of ultrapure N-vinylpyrrolidone polymers[P]. US 5354945,
1
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1994-10-11; ZHT8. —AFH R A4+ R G 24K N- T B ibe& L B 49 77 3% [P]. CN 1712432,
2005-12-28.).

B b, 2o RSB AT AT N- TR T A BEAE K60 495 B iTA2 ¥, RRI451 LKA,
FR G RE WL L ARG LRSI, XA TR N-THET A BUE K60 M T &
T R E AT R e e PR R E L

KN B

AA B R TIRT LR IA AR P e 5, RE—MRELEF ST EHRN-LH
AT ABUE KOO Kisk iy &ma ik, HIRRET ST EHHE N-THAT ABLE K60 K
B ERT FIRIT I, KRR, FE B RARE T S0 T EHR N-THIET A BLAE K60
Rk e 58 F A 10ppm PAT . KA 58-65, i&-F RAALHME A .

AT FI LA 0, REAGRERE T ST FHRN-THIET M BLEE K60 KiEk &
Rk, B4 ER, EWRAKRGEELET, v 20~50%EF F 49 N-TH T A B2 KE
By RA, EREBE STC~12CEMT, BIHFA 4-6 N F 45 B AR I RAnNG| LA,
SR K AR F RN, EEmNGI KA 6GF 4 N-THART A BRI T £149 0.01~2%, #
PR B KABIAZ) 58~65, mmBRdtifl pH 4 4.2~4.5 f 90-140°CIR & & FTHRBHEH 4 D id vl L3k
MRk, AHIFE] 20~50%EF S 49 K E 4 10ppm vA T B KA A 58~65 ¢4 7 &5 1 91K K E
ST EHRN-THAE T N BLEE K60 /KiE&.

P ig 4 B AR FF 8 B A A 5| &) T AR AAEATAE 695 3R, 43, PRk FRAHR JF38
BANG] ZFBAR K FHIFH: SESTCTHAG]I LT EEF6940~60%, FFHRE, 205,
F62CAMIE] L F) & EF4910~30%, 44K 5 1hE, AT72CAM3] LA & EF6910~30%,
4k 4% B 1-3h,

P iR BLBR ST VAVAEATAIE 69 77 AAn N, 2 A4EH, P id BLER VA S0%BRBR AR 4 77 A A

PR PRI DL TR SR 09 8 2 5T ARSE B 248, AU, PR RIBHLHN R R 69E
JEA90T. 120C&K140C.

P AR R4 0 10 —ARAE 4 BT B, Ak, PRRARIRBEIRAG BT 4 4-12 VBT,

ALK GH R EARE T AL RIRE T S0 T EHRN-THIET R BLE K60 K
BRI R, REWWARGELET, A 20~50%F &) N-TH R T A Bl kKR
By RAr, EREBE STC-T2CHEM T, BRI 4-6 NI F 5B B L BmANT| L F],
SR K AR F RN, EEmNGI KA 6GF 4 N-THART A BRI T £149 0.01~2%, #
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R % KABIL ) 58~65, MmALERRE pH # 4.2~4.5 J£ 90-140°CiRZ &4 THRIBHIE 4 Bl B3Y
Mk E M%ﬁﬂ2%%%ﬁz%ﬁ$ﬁmmmMTﬂKﬁﬁs&&ﬁié BF 49 IR IR
ST EHR N-TH AT A BEE K60 KER, X554, $1&8E, $l&heRELd 5o
%%%%NL%ETWM%Kw%%ﬁﬁﬁiﬁmmmuT\Kﬁ%é&Eﬁkﬁﬁﬁf

HAR Z 367 X
AT a0 FE IR AR AR A A, AR T Ee 0 mil .
1.1 T E2FH

k1 22RH

2 AR A AR
N- M 25T A B TR (REFAE) LT R TAFALEA TR )
BR—F TH(AIBN) 13 bR A e A TR E)
1% R/ =5 BEIE(AVBN)  fbLishs 3k R F ) 25 AT PR 3]
K U2 T 5% BRAL LA PR3]
i RACR T B (o370 1) 2 4 B 40 52 3R 0 AT PR 3]
AR g 4
i BRER AR 5 2k 1) 2 4 B 40 52 3R 0 AT PR 3]
I BRI S 4A 15 4 ) 25 & B G5 R A A 8]
A 99% LR AR
1.2 SREME

2XZ7-2 e i KA HK. RE52CS 724574 4 . 250ml = 2 )i — R . HH-WO 1&8i% s
45, 00.5 B G Xt — % . 100CERE T —% . S312 wahHtdk k. EH B —R . FA2004 4
HRF—&. BRB;T—A. SEE—3. BHMA. 10ml BRERE. BRAFALE.

13 R &

AKIAEA 20~50%49 N- LI AR T W BR AR KGR, A ARAR N-TH AT A BLE S
HIAF| Z Oy, ETRBWEAY, @ No Ry, ERABE STCT2CEMT, #t
BRL 4-6 N P o B AR T R A NIRRT 0.01~2%49 5| £ 7], R A K 5L 3] 58~65,
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HERERR pH £ 4.2-4.5, %R, #HiEE 90-140°C, HRigk 4 Jafh b, AHERE, 153
T G H AR PR F 50T B3R N-TH AT M BbE K60 KRR, KA 58-65,
KB/ 10ppm AT,

14 %k 4E

1.4.1 KAE&G N E

iB % HAA Fikentscher A X4 K AR RAEH T N-TH AT R BLEI T8, K/ARR
EoFEA %, REHR N-THILT M B 09 RE M BUR 09 540, MR KAEH A 09 77 ik R A
Jik, B XA E I EKBRE 25402°CTF, WA ZARAT K EGARRT FEE 1.

A& 4 Fikentscher 2>~ X3t - K {84=F ( H.Fikentscher, Die Messung der Viskositat solvatisierter
Sole. Morden Plastics[J], 1945,23(3):157 ):

_[300CIgn, +(C+1.51gn, )’ 1" +1.5Clgn, —C
0.15C +0.003C?

K

K FP: K A Fikentscher & 4%
C A 0.1 L &R FAMYIE N-THLT A Bhiey £,3%
1 A BN BEE (R A B R) B SR A B ) 49 BUE T/T,)

142 K@ 21k 2F

BRN-THATABE T KRG EARSTNERAREEBLE 26 BT 7%, R
10g ¥ % N-ZH AT ABLEECEHA E 0.002g, »ALK4it), &F 80ml #AGKF, e 1g B
B4h, A 0.1 mol/L iR i % £ R AR E, B %A 3ml0.l mol/L éaisik, ME 10
S4F, ARE R 0.1 mol/L 44X BB 408 F L F g s, BHEUTL S0 An 3 ml 49345 A, 2
LR ERRAEHE, R EEEGEENRE.

s Rt

NVP(%) = 100

(V,=Vy)xNx0.106
m

KF: V) — FEZ G PTE AR (ml)
Vo — I8 o BT I A8 4Y BT 25 R (ml)
N — AARAE & 49 5K (mol/L)
0.106 — | mmol/L N- T} 3K T A BR A 69 /7 = (g)
m— F&ER F(g)
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2.1 AR I ZARRT ARG RRE A0

ARE RN RBERRA, BATF G RARATRS, RAT SMIILKEA, i
SRR, do WEK (H0,), |RTHELAME, TEMKTEL BMLRAZ, 4o i
B —T B A, BAX, o BAZFTH, BRASFAM., 5 ARRZ R R 25K

8RR R ET R,

2.1.1 LRI R
LR RAENIE 4T
#E| A

ROOR — 2RO-
HEIE K

RO+ [i>\ [il\
o ———» o)

N

*HC——CH,0R

|
CHQ_CH

T > OR CH,—CH -
HC—CH,0R CH==CH; n
R

BN

[;x% N
RO CHZ—CliH CHZ—CI)H- + RO ——» RO—CH
n

# % ROOR R AT A4, RRKEANLE, O HEET.
F 2 BTN L F 0 EHE

(N

|
»—CH

$N

N

CH,—CH—OR
n

‘ # ¥ B KRG AR
e AN &l VEONG 2 K 14
(min) RFeZF
1 H,0, Iml 30%#89 5% K3 & — —
2 BT HEITEAE 1ml65%455% K3 A — —
H,O 1ml 30% &4 4%.
3 s 3% — _
+NaOH 0.2043 NaOH
4 H,0, Iml 30%495% 2 58.3 1.72%

5
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+3 K 1ml 25% &K
BT HRLEMEA  1ml 65%49757
5 10 57.5 2.07%
+CuSO0, 0.0446g CuSO,
6 TAAMRTFTEE  0.2061g 23 60.3 1.86%

VE B B 75°C, 50mlN-ZH AT R BLAEWNNVP)EIK, 200ml K

A2 ET, B H0, HRT AL RMEAN TR ARKS, H00 EAAEA T 5 MARE
HEMBT. AOGR. BABTF A5 F R4, 3. 45 RRTUALIN, TR
At T HaO, 493) % S B AT K 40856, NaOH AT, HOy 15 T3 %, o ZAT AR
BAEIF HoOs 514, Eb, HyO, 97T ehiBxthed 5| kAT E2ER. BIFE, 2 5 5
S AR, £H CHEEGEET, RTREAMEAKZHH I LHE, Bk, &THid
RS BRIE SELA, TR TR, © 1% AR £, 122033
4R E AR RS TIAE, @ ERE B AR,

2.1.2 BALIE AR &

1 R iR 4 — L ARBR A BAIE RAR A, B A4 AR AR B 2.0216:
0.8796( B RIK T 1), B 24 NBF, AR R A B R B, KA KRBT A SR FH 4.6142:
0.5125 (BRIKA A 4:1), RAWRERLE, 24 NIFIEIKAR RAET] A,

2.1.3 1BA%E

Fikentscher X 565 & N-ZHi 3K T M BRAR 69 KR KA 75 ik, RAMBRE T A 5| L0,
RAOMIE 4T

a5 A

RN=NR —= R + N,

R + (\A\O—»CT\A\O

N
CH==CH, "HC—CH.R
Hagir ik
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& + n[—\A\ (N\A\o CNXO
N 0 N O | |
| | R—+}CH,—CH CH,—CH

—C—CH,R CH==CH,

H L n

LS

—>
R CHZ—CllH CHZ—CllH + R
| Ia
| |
R—FCH,—CH CH,—CH—R
n

HPRN=NR REAMBRALILH, RRXEAWNER, NARERTF.
3 BREMEIN LA R FTE

KE R A
‘ ‘ p ‘ ‘
Eirg  FIAA ImAE(g) ‘ BomrEb KAE KB A
J(C)
=(%)
1 AIBN  0.0304 74 2.5 63.4 0.23
2 ABVN  0.0231 60 1.5 65.3 0.062

E: AL RBREFFBASFTH A R R MATERRAY PHALE 3-5, #0312 s

A BB T AK I, B RK 4G 5 ZF 817 B KGR B RAT S ARG AR N-TH Ak

TABLE:., 7 AIBN 5 AVBN 495k, AVBN 698 M2 E #4%, 518K E EwE; ABVN 695
M F ik, AK TR N-TH L T A Bl 2 B 25 B AR b R0y, sHRF M ERE

FIEFN R FELTALIL, Ah, BT RERERZFTESIR N-THLAT ABLE K60

BB, mit AL N B BIER MR AE, KA EmE J, WIBRE, KAME, RAER
Bk, SRR E, RYEREBEHASEMK, ABVN A5FT AIBN X X & 40 % 4948 5.,

HEATF] & KA ABVN,

22 PR B RE RRE RS TN R

WA N-TH AR T A B 533 N- T R T A BB 69 IS Mk o9 4% 5, R BLE — R T 1%
P, N-ZHETABBEET AT, MR N-THETABERE, RR;BRFEIR,
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R4 S JE IR ARt R R

KRB R AR
, KA E AN .
FLEF AmAE() o KAE 5B 4
B(C) (b .
F(%)
AIBN 0.0304 74 2.5 63.4 0.23

AREIE AR, FHBEZEE, mA30ml —R T, B 20 547, A TR
DB, B SEEB E SRR, BILEF RSB, ., TEAEMRT N-THE
T A B ER GG R ALK, EEAYR N-THEAT ABLE A KIEZ, MFRE AR RAE
B4 0.058%, FH £ AR N-TH AT ABLE KRR F e 30ml 49 —FALR, kB9,
ik, FHF R0, R, WFREGARRELBRAEEH 0.027%.

R ZA T it G AL RA S F O A P R R, M AR TR ETohagd
IR 40C AL, HTAR ZR TR E; ZAFre) ik, RERiF L0,
K60 6946 E &+, AZ A 4R g 77 ik 7TAT, 1228 2 RAR £ 0 B LA K 8935, Hb4e K90, K120
&, IAFERER, BA K. KI20 KA &E T K, o FRERHIET K, o'k
kARG, R PTE R RARK, AL ER—3AR, TARGA IR ZTEM,

2.3 RETI LK AGRARERASENH A

23.1 RAHHRRESLE

LB RANMe G| LA, FERGED, REREGBE.

A5 HHILEN T EETE

EECEE S ., F = G A
% — K #hAe g F =k
il A ke KR KB K REE
I NE ‘ EA 0 REE
il = OE A B B o o A B 4B
(2 . \ =@ E(C)
() ) 17 (h) (%)
ABVN 0.0304 54 1 0.0092 75 1 62.3 0.013

MR 5 A, MAERARFEEIE I, 8L 3 B EatiR F iR AMe 5| & A, TR A FF
P AR SR, M B RS R R ARG R LR e, A RE, ARIKRE AR
BLRAF R IEARE B 6, AR T BABLT A S, KA o BAR AN | L 3 R,
8RR RABREE.
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232 HmAM TR
ImBR A B 69 & F &, A &EA (J. Ferguson, V.SunderRajan. PolymerJoural[J], 1979, (15):
627) AR N-THA T ABLAE R B S TR 2R A KRR, KNI Lo T

(e |G|

— T
H=CH, CH—CH, CH—CH;

o C/K H &
T o | —» o

|
H—CH; <|3H—CH3
-

Clxl—/KO + N&O —> o?[} (Nxo
) N

CH==CH, 4

CH;
H,0 » 2 N&O + cH,cHO
}
B Y SR B4R R 6 RATARER, DLAERT BR VAT IR, 2R 49 BT AR BRER (H,S0,), AHER
(HNO;).

R4 TF: 48 AVBN £ 54CTF, %£RE 1 i, KE4m AVBN, F#A4RE
75°C, A£ T5C R, MEFEE R, K4S 60 £ 4 BT4&EAmERAFH PH 4 3-5 19, & £ 80°C,
PRIBILFE 12 BT,

& 6 REVBRFT LR 64 2B 7 %

lh /& #b KRG KRR
L% FAF mAF(@ e F B KM ERHA
(2) F(%)
1 AVBN 0.0212 0.0120 H,SO, 674 0
2 AVBN  0.0198 0.0118 HNO; 658 0.022

&6 F BT AE B, HySO, 69 2R A AT 6, 5B R R BATGG IR vA LB JLF 4 0,
AT VAR 3] £ E 25 3 (USP 32) T AL 6950 B .
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AT iHAKE M USP32 69LE, R eg5I AR, Hre1E, AE¥EAX L E A4, F
B2 KB AR LR AR AR N-TH AT A Bk,

K TR KRG AR B IE TR R N-THIET ABEE K60 RAEE) 5] L5 215
R—FEME(ABVN), RoEERAMRYSEEHE, MIREA SRV AT L HFeh 7%,
A% BLER AT pH4A.2-4.5 12 90-140°C FiR TARIR 4 B vA B0 5%, XA Bp 48 R R — 8 F Wi
RHF RN AFH A FEIRIREG KR R AH094F, 1A 2] USP 32 FrALE 491 0.001%
ERE

T 5 A JUAS 560 AR KL B, AR AR B R I e A G TR AT g
NET, BIFHRLY, ¥ “EFN RETH ‘D7, ¥ “EEN REATH “%.

At 1

BIEA AR T IREIT R A B PR 200 K. 50 4 N-TH T A Bule, Btak
BRI PARAR, FREABTHEAMF, UARRAINE. A, RAHEETIRER
JIL 356G N ER AL R STCYA G, Hhm 0.003 18R =7 M. BREIHAT 2 NG, 4
0.001 &R —F EM, FHFBESAZE 62C, #—F%E R T 1A, HAMe 0.001 H1H R =
R, FHRESAE T2C, HHFNRCTRE D, 25, IR RT R 50%4 5
BRIz, AT pHALE) 42, ¥R 5 2 90°C, WREBFIZIRE, Btk 4 I atE, #AT4 4.
SRR EA B L2EH 19.7%, REZRGT ST EHRN-THET ABLE K60 RéHhin
B, T KAL (AEBIREHD 1% KRERNE ) # 587, REGARRLG N-THETH
BEtA4E /£ 10ppm VAT .

A 2

bR AR A AMeTBR TGRS, FHFT2CTRE 2 DY bR EASHE
140°C, WRIFZBE, BH 12 B, FEEEEH 203%NLELZRGF S5 TEHEN-
IR T A BEAR K60 RAimidk. FHey KAL (AEZREA 1% KERMNE) K 62.1,
KRG AR b AR N-TH R T A Bl &F £ 10ppm WA T,

E 4 3
B RLH AREE T . B R A B RS 100 7K. 100 4 N-ZM 2L T W B, #Edk
YR FARA, BFREEZBFTHZEAES, TRAANE. E5, E8H6HTIPAE R
10
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R BN BREILF) STCOE, o | B R FEM. SR EHEAT 2 IaTE, 4Mm 0.5
B R RN, SFRBEAE 62°C, S—HFRERE 1 I, FAMe 0.5 1B R =7 EM,
FHHRBEAZE T2C, fHFT2CTREI D, 25, ZEER R T T 50%0 FLER R,
Y pHAAE] 4.5, ¥dsBAEAFHE 120C, REFIZBE, B G, #i7hdp, 41
RAFEA B 2B H 49.8%, REZRNT SHHTEHRN-THAT A BLE K60 REHER.
ey KAL (AEZREN 1% RIERMNZ) 4 63.5, KRG AR 68K N-TH KT M Bt
fie4& 2 10ppm ¥A .

F 315 4:

G ECA AR T L IR TR R A B P R Am 150 7K. 50 4 N-T W 5 T M Bule, Bidked
Rl $ARA, FREARETHEAHSE, BARAANE, Bh, L0 0GEAT AL R
BB N IBEILT] 5TCUE, B 03 W BR A TH. SR E#HAT2 NE, 4Mm0.15
MBR—F T, FHREAZE 62C, St—F 8GR E 1 NI, BAbm 0.15 B R—F T,
FRBEIET2C, BHT2CTRAE 1A, /G, SPGB R R 50%4 BRER A R A
B 50 K, BT pHAEE) 4.2, BibiSRES S E 90C, RIFIZEA, BH 12 e, HAT
A3, HERFAEA B SEH 24.6%, REZWIERN-THET R BLE K60 REWink.
ey KAL (AEZREN 1% RIERMNE ) 4 49.5, KRG AR 698K N-TH KT A Bt
=4 /E 10ppm A .

st et 1

BT AR REBOSARRER A SE, B k) | FIAR6G3AE, BATREREL, 55 19.9%489 %
EZE AT N-TH AT W BB K60 REeHimin. Fahe KA (A EFIRE N 1% KIER
MT ) A 54.8, G ARELEGFIR N-TH AT A BRA4F 4 80ppm w4 L.

S A 2:

G ECH AR T L R AR A B R A 200 K. 50 4 N-ZH R T M B, BEdked
Bl -FARA, FREREFHRZAMF, BRAANE. HEE, LR HIEHAT It R E
FENIRELILT STCUGE, B 03 &R F RN, SR EHAT 2 NG, 4Mm 0.15
BRI RN, FHREAE 2C, H—FBRER T 1B, BAe 0.05 0B R—F &M,
HHFRENZT2C, HHFT2CTFRAE 1D, AFHERR, mA200ml —R Fh, Aodidk

¥4, #HE 24hFHL A E, REEBERMNTKALS 59.1, MFKRLA 500ppm A L,
11
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LEFARIBCGE, BN 200ml —R TR E LB, o EdAE, #F 24h 5, NHERMFNHL
EZ GG ¥R N-TH K T W B K60 KAty K44 59.0, 5% 24 70ppm vA L,

st et 3

A AARIE T | IR AR A B A 200 K. 50 4 N- SR T A BLRE, Hitdked
Bl -FARA, FREREFHRZAMF, BRAANE. HEE, LR HIEHAT It R E
BB N ABEILE] STCOE, B 0.5 WBR=F BN, R 4 &, ZBFER LR T
WAm S0% WGBSR, AT pHARE] 4.2, MHRABEIE 140C, RE 400, FEALEER
B 64934 38 N-TH T A BEE K60 R ik a9 KAEH 37.9, 5524 500ppm #A L.

Bl b, AK AR AR N-TH AT A BLE K60 ¢ R 2 ., RR 51Kk
Z, TR&RE IR L L RE LIRS0 a, AmiAEY R N- LA T R B K60 493k
SLL, RIFTIREEH R N-THIET R BLEE K60.

b, AL HIKRE T S0 T F ¥R N-THIET ABLE K60 /Kisk ey w7y ikixitsy
X, &5 E, FlE D 9 RERE Y H o T EHRN-THIT A B K60 Kz 899k 2 /£ 10ppm
VAT . KA& 58-65, iEF KHARIES FA .

FESBLA PP, KL AR ERGET ML, 122, RE KRG A B &H
BB A R e dn R B AL AP AL E . Bk, BB B EARA N R B e d JE TR A

12
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BAER

. KR R ST E I RN- UL T W BREEK60/K IR 696 T ik, HAFIEE T,
ARG T, A20~50%F T HN-TH AT R BEE AR KIE R A b, ERARE
5TC~T2CHEMT, IHRLA-6/N8F F 5 BB I B BANT LR, 71 EF A 18R =+ EHF,
kA NG| L H 0B AN-THA T N BRI £690.01~2%, AR R KALAF]58~65, Inak
BRApH A 4.2~4.5£90-140 CR E A TREH 4D A LIHHREE, AfmiF2]20~50%F F
449 5% 32 /£ 10ppmyh T ELKAL 4 58~6569 K & & B 91K X2 F 54 T EHRN-TH A T A Bz
K607K 57

2. ARAEAF) B RIPTEGIERIRE F 55T ZHEN-TH R T A BLEKO60K SR A9 E R T
&, AHAEET, TESBARFEBRING L EARRA TIHIHR: HAESTCHANG] LA
B FEF6940~60%, FHRE, 205, E62CAHMME| L H EEF6910~30%, HLRE1hE,
BET2CAMBE| £ H) % EF4910~30%, 445 R 2 1-3h.

3. ARIEBAIER TR GREE F S0 T ZHEN-TH AT ABLEK60/K R 4G E R T
. HAFAEAE T, PTIRBRERVASO%ARER AR A 7 XAnA,

4. ARAEAF) B RIITEGEREREF 55T ZHEN-TH R T HBLEKO60K R 4G E R T
e, BARIEET, PTRARBHLHE R EEGIEA H90C, 120CK140C.

5. ARIEBFIER TR GEREEF S0 T ZHEN-TH AT ABLEK60/K R 4G E R T
i, RAAEAET, PrfARBBLIA AT A A 4-12/ 8,
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