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HERBWBELLR 6-APAS, BREHF 0.3% (W/V)6-APA, £ B RHH 15 M 6-APA H &
B, HHRHFR T EAE RETEHR, BRTTEH 40kg Bl L 6-APA, #rE 4 19 200 TU L, H47
BESEE 576 Fol L 300d i), HEFRE+ 4R,

F B & (Reverse osmosis M BF RO)ESHE B R LB B REAIL B RO FHEE 2 HEF 6
APA MARIRICH. BNAAHEBETARETHEK 6-APA LR, 8 T Millipore £ 8§ RO B ™=
RREE, EGEARE, BLER, EFERERES SRR EFET BETRERS FEBELD,

1 HHEE5FE

1.1 NEEESHR

6-APA AL T 6-APA i R B i SR W B S A B & T 4L ; Prolab reverse osmosis system
nanomax 50, Nanomax 95 RO ., 25 Millipore 2+ 5 : HF=X A LN L EWEENUH 15X
o, EMB SRR,
1.2 #Hb%

6-APA, B0 BEYeETall = +273°(0. 1mel/L HCD ; KCI, NH,Cl, B 5%k,
1.3 SEESAREHNE

6-APA BB F I ERDIBR -APAE S/, MR BFHREEWR XA A TR, BP. NaClLF
KCl, #MERRIN 45 BIREH 0.3%6-APA, 1mol/L NH,CL, 0.24mol/L KCl & 4000ml, ¥ 6-APA F #LFE £
RABRESATOIE DMERERASETHED 6 APA KE EXF 0 FSENEFEREMEI Y
6 APA MREE, it WK B9 3 ¥ 1mol/L NE,Cl,0.24mol/L KCl tH# 4T LR FHEE MR OS5 B
TR, THELE,
1.4 REENEAETARER

6-APA 2 BB, RGBT (WE 2)#G ROBE, CRRFIBRT R HEE. R 2065
EXRAREHTELHEE.
1.5 HBfRgsSaa

F4 455 B 10 000ml 7 2~2. SMPa K ) T TV 4, L RIS I, BT ] IR AR RIBE
ZBEE R 6 APA AZTHRIEBER.

W H 8 :1997-09-08, # & H 3. 1998-04-16.
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RO membrane RO i
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Retentate —fjoe Retentate —a=|
| —_——— 1
' ' Permeate _: l
L Permesate ‘
— Mixing —— M:xmg
. . " I Peristaltic pump ‘
Peristaltic pump
i BN D e O\ o
) o/
Bl 2@F8#EREHE H2 RBREFERERL
2 #R54#
2.1 ROMMEE

¥ 6-APA S5 S WU FEAE B0 T L4 (mol/L) : 6-APA 0.014, ¥ 2 0.014, BB & G(XK) 0.005, &
B 0.05.NH,CI 1,KC10.24,CH,CL, 0.24, HF 6 APARZKBEEHEZR, HERLS W SEEHES,
RO BB EER %, #5512 1mol/L NH,CL, 0.24mol/L KCI, X4 % 4531 B ¥ [ B iR K. &1 RO BBEZE
#E 6-APA MHTE FB NH,CLKCL R4 I BB AT, A, SFES%MN ROM, 2 BE -
RERRILRIAXE. B4 HEET Nonamax-50. Nonamax-95 PRl RO BiAT 6-APA # R B
PEFERSNBEXSERR FoetEk, Lm0 E 1 %2,

¥ 1 Nonamax-50 H*ﬁﬂﬁﬂﬁi;

Rejection Permeate rate
Components Retentate conc. ~ Permeste conc. Permeate ratio/ %
ratio/ % Jrals min ™!
6-APA 3mg/L not detectable 100 — 465
6-APA 5.8mg/L Smg/L 99.1 — 250
NH,Cl 86{mfl/cm} 84{m{}/cm) — 97.7 420
KCl 25(m{}/ cm) 23(mf}/em} — 92.0 440

(P=1.0MPa, :+=20TC}

¥ 2 Nomamax-95 MFERASHREE

Rejection Permeate rate
Components Retentate conc. Permeate conc. Permeate ratio/ %
ratio/ % /ml* min ™!
6-APA 3mg/L Not detectable 100 — 160
6-APA 56mg/L 3mg/L 99.5 —
NH,CI 75.0(mf/em) 19.5(mi}/cm) — 26.0 60
KCl 27. H{m/ cm} 23.0(mf}/cm) - 83.0 150

(Pressure = 4.0MPz, Temperature= 20T }

REE 1 3R 2 BETLUE H : Nonsmax-50 BUERT 6-APA R E Rk 9% bl b, TERBW P T
RS NH,C M KCL M EE Bl %, B GBS & A, £ 1.0MPa [ F i85 400ml/min B _E ; Nona-
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max-95 RIEXT 6-APA M B E BT 99.5% LI I, H NIL,CILH KCl 1 BB M F R, BEE L,
HEILHGE R/, 7 4.0MPa E /1T, lmol/L NH,Cl 2 60ml/min, LFFEN HAHME. =% H & Nonamax-
SO RFETEER,
2.2 REENSENNELAROERA

¥ 6-APA W 10L AT RBARERNE, 2.0MPa B AT, B 6—10C, KRR S T 5T
WOE B WL 3. 6-APA 55 & SR e K BB, 0 WA /O, 1E VRS 25 15, B R 5 150ml/ min,
EMEAL R 30min A4, SEHE IL N, RALSBFER(E2), #EFAEAE ) THLIKEH, &
ROE 4, EEEHMA ER EFH, F 2.5MPa 0, R4 %K, 7% 190ml/min iE B, [EH 2.0~
3.0MP= fEW 2 EK,

150 50
I
= 3001 ook
+E 250F E
T 200fF 21501
] 5]
= ~
& 150 g100
g B
- 3
E 100 g sof
~ sl £
0 ] } 1 ] A~ 0 1 i L 1 ]
0 6 12 16 24 30 0 0.5 1 1.5 2 2.5 3
Concentration factor Pressure/ MPz
3 PRERERRT EE E Ew Ba EhHitErdilEsEw

2.3 HERRSER

RHMIME BN EBRERFSERAGER LA, ERELRE RN, - APA R T RR
i, 4 99.6%, HRGBIEE 8L L, BRI PREXLERAESEREKE, REBRAERGRE
REKMEE %, ME CAPARBESHTIE, FARSHAE —E, T ERFKE, 3HERMES
WHEHB3.2% ~85.6%., 3HFERMNERAEH 7% EST, EXE AT o5%, /M RAH, “LKERELSS
TR, BULEIHAT s #, HER S FALRAEHA.

3 -APAHABRMEEERESER AR

No. 1 2 3
Initial volume /L 9.840 15.00 20.000
Initial conc. /% 0.30 0.28 6.27
Terminated volume/ml 727 790 1020
Terminated conc. /% 4.00 5.29 5.28
Permeate volume/mi 9113 14210 18980
Concentration factor 13.5 19.0 19.6
Concentration yield/ % 98.5 99.5 99.7
Crystallization yield/ % 83.2 85.6 85.2
Products purity/ % 96.3 97.2 96.5
3% #®

RBERFERDHT 6-APA TRBATHYPR ABELEELRE (R ESR, FRATRS
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Recovery of 6-aminopenicillanic Acid from
Crystallization Mother Liguor Using Reverse Osmosis

Cao Xuejun Wu Xingyan
( State Key Laboratory of Bioreactor Engineering, Department of Biochemical
Engineering, East Chine University of Science and Technology, Shanghai 200237)
Wu Tong Jing Keming
{ Millipore China Coaporation Limited, Shanghai 200002}
Li Mingjian Huang Shackun Tan Jiande Dong Chaoli
( LIVCON{ group) Syarpharm factory, Zhuhai 519030}

Abstract  Crystallization mother liquor usually containing zbout 0.3% of 6-aminopenicillanic acid
(6-APA), was processed by reverse csmosis system (RQ). 6-APA rejection factor to Nanomax 50
membrane (Millipore Co. LTD.) was above 99% . The salts contained in the mother liquor such as
NH,Cl, KCl can permeate the membrane. Three batches of typical RO experiments were carried
out. 6-APA soluticn were concentrated 20~ 30 times at a yield of over 8% . The concentrated 6-
APA solution was then crystallized with a yield of 83.5% ~85.6% and purity of 97% . Another
eight batches were repeated and the results were similar.

Key words Reverse osmosis, 6-APA, crystallization mother liquor concentration, crystallization
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