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Fig-1 Permeate flux variation with concentration for pretreated leachate



- 498 . [ IR 24 A ARBEE IR 2001 £

B RERRER IS PREF TR, BATIER T 45 fay B | B L5 B A A M B A R AR
e S AR R B B SRR 0 IR GA DR R AR

B o 2 R P 1) AR T ke MR P 3 e JI e ) S S, e T AR 0 10
~ 2.5 Mpa BIERAEZEAT [F IR FUAL B 7 10647 T 5650, S5 R AEB UM pH fH N 7~9,
ZREERI SRSy 100~ 200 mg /L B, CODe ZERFETTIK 25% ~30% , B AL Ty 8% ~
12%, SS EERFIK 70% ~80% , {BEEVTIE G 1 LR IK S IR a5 1oL 08, ARt iE, rldt—
AR ER R A E TR B i e OB BB BT -

Jy T RIS Wk
) E A, SR R BB EWAK SRR E RS O 3 B IR ) 5
W% 44 U % 6 AT I RHbR
5. | 1 bt Tab-1 List of the quality of the final stage permeate and the Highest

Discharging Sander of China

14 A8 15 o W T B PV

o AN AV B T 15 94 GB8978-1996
45 b 2R 1 0 - IR g B T, .
LATPAE HEE—Jahig /mg - L — bRt
SR SER R S SRR pH 8.10 8.32 6~9
B TV B LT BIFY ;g :% 2

5 BOD:s R 3.
oA AR
Ty:ﬁzéﬁ tI%E/Uﬁ ﬁﬁ% CODe 5030 16.3 60
Fiaf T B T NHi-N 734 126 5
WA — RGN As 0.109 0.0035 1
AT 430 cd 0.01 0.01 1
27L/m" - h 2 401,/ B oCr 0.674 0.007 5
m? b VS ML) B Pb 0.01 0.01 0

Bp 0.939 0.0125

W 1 T ERARAEIR

O N O N O == O O
—

B Zn 0.081 0.025 0
5 & s A AE R PCT . 0.01 0.01 -
PORAR L) - Frp ] I, Ni 0.26 0.09 0
T B9E I ROK TR PR T Mn 0.04 0.01 0
INCE S He 5.0%107° 3.0X107 05
) ETF s as F 69.00 1.30 10
T L B 4%) 1000 0 50
2 B 6-APA T 7.30 0.31 5
iF?}Z* S:(ﬁﬁ{{%) 2.34 0.01 1.0
, . Y i 35.9 0.8 10
%ﬁ*éﬁiﬁii 1R 5.28 0.05 0.5
R BRI, A BAER >238000 <9 500

TR TN

] R 25 Tolb iy — AR E KR TT ), 6-RIAEF B IR 6-APA) B PFEMBEERA K
JEORE, F T AR R Pt BT 8 R 251, AN VAR P P AR SR K AT AE T 6-APA SRR
FREPEE R H R EE 5 RE LR 25 RN E & RBCEY RE R TR R A SRR
6-APA ZBALEF P 500y TRy 85% - HEAE I [IPERHERS , 6-APA SORA TR KA &



55 2 3 AT NBRECSE < I B BOR Y T . 499 .

&, T3 iR AL, Kl LR, B AR S E PR e #E KA T A i 200, FEA 7, &
PRI A AR Mk v g Y FETE VAR, SURISCRAR, R S TE ORI A= 7

AT B K BB UE B AN E R B B AR, XA L2 Tk, 325 7 6-APA MI4E &
W Rk BE R 6-APA OBRR, (15 6-APA 1P 5e 4 FUlcE Ik 90% L b [t HT L2
RKH AR T IE R IHFE, WA T A AT H A E R A" BOE B FIRE, & T
2000 4 7 H it #oE e 5 % e, JFk 2000 £ E TR D K.

L) T2 AR LEREM T 5% B8R DA AR hikicH), 2808
FE AL PR 10 N [ 2 AN SN RE PP 24, 78— 2 BIRJE T SN @K RO IR pH=7. 5
~8.8 BT ZURIR A INVERE A AR 5 R VS AR T 245 5, Ead (F 2SR50, e I
BN ] pH S H A I B SRR AT 45 Sk 72, A% 42 ] 55 i S R AT R
FEARZE @ BEH T 6-APA B P A B2 TS 0 25 i B A P AN 28 F R [B1eA A -

2) LE AR ETHE AR 30 4L, b BB S K, 3E480RL 150 K, 6-APA HY-F-H1%L
#r i 2 690 WMG, 2Ny 97. 5% , P EE 98. 0%, P-4 50 73 F ety 90. 20% 8 L
S RKBN PR A, X RS T T 800 HER A S I, PR s R e s T E E IR S
90. 18%, Tfii& L2 B e b4 fuyk) 345043 FUCRAUA 84. 11%.

AR TGS R 53 BB AR IR R AR, T SRR R YR S T 6-APA ZE IR,
AR T P BT FE, 7 ELAE S SRR P A 6-APA $5K0kA, T4 &1 T B0 IS (3% 2) -
R ARt S 15 811 77 2 T 0 Tl i B 1) 7 ) ) WA 2 B o b Ve B 1 0/ T 389 0 1T 6-A P A TR
FEAG, BT, 4 22 BRI - A TR T 9ERak s 240, [ASIGK B2 R =ik
JESE AR LASEBE .-

XAl 22 T R AL 2 X I 25 A E] L AP SR AR Y, s L K B2 T 5 5 Rt
fEgH, BT AR L2 75 55 R I TIH - TH 7 Sl fa X REA B0 i i, D52 SR )
3G R 3 PR AR PR R BT, 4 e IR TAREFAE R (3R 3) -

A, A== B SR BRI TE
g, AT S22 T AR Eh 3k 5 F 2 RAMIEBIR AT S 4 IR L

%ﬁ{f;{ébﬂi’fﬁﬁgfﬂ i Tab-2 Comparison of traditional separation process and NF process

P2 I VAT, REC B Fa 2
SV [6) e SRR FIGER: | i
B F B VE A -

3 Sun-lo BaERS
EHREZ C EFF
AR A
3 0 ok ke

HFEYEE R (A RTHRR Ve) o 22

i B H AR R TR £ Ve HIH]

P 2-Jif JE-L-v R ( By, &1L

CALEE R SRR AR = Kk

WERMR/  BRHCRGL BRI, IR/

1

L-Kg — Meml” (%) (%)
ek A 0.8 5000 3.5 93.1
gEmER AR 1.0 4000 4.5 92.

*3 HERBUUEHN TSN
Tab-3 Comparison of yield of enzymatic hydrolysis to 6-APA

sterilized and unsterilized

WEMERR/ M- mL T WK/ %)
TR 10 HyS2m -ty gk 51 4021 91.21
W 10 9 P L 3296 020l




£ 500 - TR 2R AR 2001 4F

BE TSR R, RN PR B A 22k R A O MO SR T - SR SR BT
VERE T e BOX B AR B - I T A — O B RIS E BRI TR 1 A BERERE S A T
BRIASIT 4% , H ARV ELEEEN B TACHMNE, (MRS RIS Y™ &, S A & R

FAT TR PR IR Sy BSHe A, X B T 2Tt L MR B R

KB U8 BEBIEE > WA R > W

W TR R M R M b ok B 0 22 0K, 6 [ R B ok S 2=, 45 6 T ik
BE BN BSOS T, R T ARG, SRR T il R ICR . A e 4 B xR A B K
VRV, TR T Ik 99% - E M BT C A AR IR T SRR BRI A 4R ™ (A AR
A AR TR T A B BE NGB UE S, 5 I R R T, (R, A BN TR e
A B R B BB AN M 2R 95 - A S R FT I | TR =R R B PR B Y Sun-flo MBIERE R St
AbFE Ve R, R AT AR 2T AL PR, B0 B, JF LTk 3 i e e i JEE & R
Sun-flo FAENE RS HATATE Ve KRB BRI 4
3.1 LBRERRITE

A528GR B Sun-flo UF-54 Fifik 200
#ORESTERAIHN 3T 7T o g0l
(2%) #0010 J5( 3%) po s, X3y §
BRI R B L R Ve REERERT T
st T e A TR G, TR AT R AR
BA4Y T8N 3 7 BRI 2R PR
i, BT LA SR AT e 1 IR T 8 928G -

1P A Ab B 1~ 4 b e
HEAT T OB RS 2 5 RE %020 40 60 86 100 120

£ g Lp S b g e LT R t/min
RGHAERALIRES) - (2 BORREE ) e
BRI E A TR 20 B0 X BB
T e e i ) SEE K , 3 T T AR 4
I, R T AR R B A
A5 8 PRI (LSS E8 F R UR  PEE  RA, U ELAE SR A P AR R R B, R R
KRR FE AR A e, 5 B BRI S B 2818, X UL Sun-flo #RYE RS B A TR AY ELERE
SEIEATRES), — M AT LAIESEIZEST 8~10 h.

Sun-flo B & G AEAERHRE T 35 = 04 JB I £, RS AE T LA (4 B IR 1y P 3B 4 - L
R PN R 5 — ) LS TATL Y LT Y ST HAR A MR S5 H  T AT B I T 344
AT W BRWER T SR E (k2R AL . UL L T 2 TR R 5 | e

VB e UG BD B LA TR V- S Lol A b, — R AT EELEiE 4T 8~ 10h J5
VG B, SEA R TR B RO A TR RS R T R ) HE B, S KR 2
RGN IR 2) £ T =50C R, FIWKIE N 1% (kg /kg) 9% FIVERFIEFRE 2 30~40 min;
3) HetH VB PR I I KR ZE pH 2 4) i AGE B, L~ 4 Pk A B KB R 400 1,

160

140

1201

MEE/L m

100}

Permete flux variation with operation time for

Victamin C fermentation liquor



552 o L A0 25 ¢ LS B A 1 1 . 501 .

m +h -

ARSI AL IR 1~ 4 HEUCR TR T (] — A R e AT 01k, N LTt BT TR iR
T A AR AL, R R Y R vl R AR AT AR [ A A, iX U T Sun-flo RS HAREAY
LIRS RET)

3.2 & @

KA Sun-flo BIERGIAT Ve KEEMRHI 708 KR T AN Z T HE, B HEHE R ) B
R0, KK T L2 BAR T A7 A s I R Geia ATl B rp aT 4 s i BROE &, H TR B )£
SEIBAT WA RO 2 A AR YRR B DR BT RIS AR IR T R
KA R BT AT 32 5 5 L2 0 e BRI U s Sun-flo IS R HARIRAYTE IR IK S RE
715 ARG SATE AERAE DR Z S5 B, HEE A T3, 02 7 55 shom B2 B L 2 ToAiR
PNZREER], T T A, B TN SRR YR T DA ORI A BRI TR e AR S deksb
T IR G

Sk

(1] RRAEIR, B H5 60, BEURE, 5. IRHATERIZ5 Tl WA A I FI (1] ERRSE 4 1999, 19(3) 8=
12.

[2] Joachim Danzig, Wilhelm Tischer, Christian Wandrey- Continuous Enzyme-Catalyzed Production of 6-
Aminopenicillanic Acid and Product Concentration by Reverse Osmosis [J]- Chem- Eng- Technol-,
1995, 18, 256-259.

[3] Adikane H V, Singh R K, Nene S N- Recovery of penicillin G from fermentation broth by
microfiltration[J]- J-Membr-Seci-, 1999, 162,119 —123.

(4] sKiGE, EfR 2EH, % BIRBEREEEERET L2HN A ] KB A, 1994, 20
(6):349—351.

(5] U 2R w5t EIBETETTAERRETF N (J]. KA, 1996,22(4) :213—216.

[6] Lin Yongbin,Yin Defan, Lan Weiguang- Industrial membrane filiration systems for the production of
bulk antibiotics- In: Preprints of International Conference on Membrane Science and T echnology
(ISMST'98) [C]- Beijing :Chinan, 1998182 —183;390—391.

(7] ZBH - AUBMEEORTE SRR R A7 AR ] BRSO 1999, 19(5) 55 =57.

(8] XUk, XIEZR. B B BOARTENT] % R LB R AP RO R[] JKARBR B A . 2000, 26( 3) ;169 —

171.
(9] RtV WO Se, R 5. BIEEN T 20 AT & L2080 )]. 25l in, 1993, 11
(3) :41—43.

[10] - R A R T o2 LR T A7 SRS 0] Th 2528 I HRE M, 1994, 5( 1) 49— 50,

(U] gt IRt 04 (55 AWKAK RIS R DA 1]. oh 525, 1996, 27 4) ;209 =211,

[12] WK b2 T 2 eh v 7 P AN L1 ] KA A, 1999, 25 3) 1125~ 129,

[13] AR, Bk, BOCK:, 5. 2GR ROV XTSI M5 BRI 1 ] ORLSE S A, 199,19 3) 141
—43.

[14] Lahiere R J. Goodboy K P- Ceramic membrane treatment of prtrochemical wastewater [J]- Envir
Prog, 1993,12(2) .,86—89.

[15] Trouve E;Urbain V>Manem J- Treatment of municiple wastewater by membrane bioreactor : Results
of a semiindustrial pilot - scale study[J]- Water Sci- Tech-,1994,30,151—157.

[16] . Goemans M G.E,LiL,Giovna E F. Separation of metal oxides from supercritical water by crossflow



- 502 . JE TR 24 A ARBEE IR 2001 4

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]

[27]

(28]

[29]
[30]
[31]

microfiltration[J]- J- Membr- Sci-,1997,124( 1) ,129—145.

B8 L, P 5 PR OERRAL PRER FOR K TR A s RESRAL AT (1] A B TR %4
1999, 13(9) ,421—427.

Massoud Pirbazari, Varadarajan Ravindran: Badri N, et al- Hybrid membrane filtration process for
leachate treatment[J]- Wat- Res-,1996,30(11) .2 691—2 706.

Kristina Linde> Ann-sofi Jonssons Roland Wimmerstedt- Treatment of three types of landfill leachate
with reverse osmosis[J]- Desalination, 1995, 101,21 —30.

Kristina Linde, Ann-sofi Jonsson- Nanofiltration of salt solutions and landfill leachate [J ]

Desalination, 1995, 103,223 —232.

Chen W J; Martin C R- Highly methanol-selective membranes for the pervaporation separation of
methyl t-butyl ether/methanol mixtures[J]- J- Membr- Sci-,1995,105,101—108.

Zhou M Persin M, Sarrazin J- Methanol removal from organic mixtures by pervaporation using
polypyrrole membranes[J]- J- Membr- Sci-,1996,117,303—309.

PO, VRS T HK. e/ RABIRIMILR S TR &R E- /KB EFR D BYERE )] KR
#1996, (2) . 75—79.

FOAEE, VPR, T K- 5o R/ BBERMEE TE RN BER D BRI R[], s 0 T
R, 1996, (3) .383— 389,

SEHET R IR, 5. BRI 745 20 2 D V7 M B B 1 5 7 B
WFFE[I]- heeEr kL, 2001, (FR4K) -

BT, BRANE, SZERE, 5 MIRERIB AR LM 2 S IR AL BRALAE M (1] A2z, 2000, (3) .
39.

Chan W H, Ng C F» He X M- Preparation of Derivatized Poly( amidesulfonamide) s (PASAs) and
Their Applications in Dehydration of Aqueous Alcohols through Pervaporation[J]- J- Membr- Sci-»
1999, 160.77 — 86.

Chan W H; Ng C Fs Lam-Leung S Y set al- Pervaporation of Aqueous Ethanol Solution through Poly
(amide sulfonamide)s (PASAs) Membrane[J]- Polymer,1998,39. 2 461 —2 467 .
FEORTT, A IRORIR &5 KL ZRBEM ] dbat . b E BE 25 B kL, 1995 386 = 370.
FRRIR, 25—l R4k, 55 BB A TYEAE ¢ IRICEZ ()] PEEZ TR, 1990,21(1) . 1=3.
TEOCHE. FAIEEH THEA R c M T Z 0[] ABERZEE, 1996,14,54—58.

A pplication of Membrane Separation T echnology

HE Xu-min; HE Guo-mei:ZENG Birong;SUN Hong-gui» YANG Huang-hao:
CHEN Shao-hong>;ZHOU Hua; LI Chun-yan,HU Jian-hua, DING Ma-tai,

LIN Chang-jian, XIA Hai-ping sLAN Wei-guang
(Dept- of Material Sci- and Eng-, Xiamen Univ -, Xiamen 361005, China)

Abstract : This report introduce the applications of membrane-separation in landfill leachate

treatment and the separation-concentration of 6-aminopenicillanic acid and 2-keto-L-gulonic

acid-

All experiments were carried out in pilot-plant scale and the performances of

membranes in the three kinds of feed solutions mentioned above were satisfactory -

Key words: membrane;ultrafiltration; nanofiltration;landfill leachate; 6-APA ;vitamin C



