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Flocculation of Fermented Broth with 1,3 -Propanediol
LI Farr-Feng ZHOU YuwJie LIU De-Hua
( Institite of Applied Chemistry, Department of Chemical Engineering, Tsinghua University, Beifing 100084 )

Abstract: Flocculation of fermented broth with 1,3 -propanediol using component B of natural clanifier-II was studied.
Fusily, single factor tests and orthogonal tests were carried out. The results showed the main factors which influenced the
flocculation and the optimal conditions were: pH6.0, flocculant B0.01g/L , NaCl Og/L, and the FR was 95.97% . The
following results by filtration experiments, compared with the sample without pretreatment, indicated that the filtration
speed of the flocculated sample was improved dramatically, and the weights of net and dry filter cakes were increased by
41.13% and 51.88% , respectively. Flectrodialysis experiments showed that flocculation could accelerate desalting pro-
cess, and could take the place of centrifugal pretreatrment when it combined with the filtration.
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1,3 -5 B (1,3 -Propanediol, PATF@i#1,3-PD0) AILI XM E _BRESERE
R T BRI T RERE (PIT), PTT K3 E5TH A v Soidl b 5k 8977 95 b 4 4k i3 —
REM, BANRRNE PRI MM (PED) ®f/=&, BAT B/ R A6
E[l.zjo

HHEI1,3-PDO KE-TEA LS MBERMBEY R BERRA T, KhEal
HRELEHTWWVA, M RBEENNLTER=EME, FRR LZRAEL
Hb, BERIZHE -TMPEREEBBENPLE, BTl EFBERXRANE RO
B, HESRE. ITELABRAEIKR, BELEBEEAN. AT K, FFUEHE
B ORI REE R BT Bt FE— R R B R I BN Y,

AR FIREITEN,3 -PDO R EEREAT A BB ST, LI LR h ik ok
WIRAREEN IR B4 (LITHREHM B) HEEN, HETIHI1,3-PDO k8

bR BEREZCETRTE (No.2001BAT08B0104)

TCERRA Tel: 010-62782654, E-mail: dhliu@ singhua. edu.cn
W R 2003-06-02, #¥ERM: 2003-10-31

© PERFERHEWH KNI SHET http://journals. im ac. cn



2004 5 31 (3) MAEWEER - 31 -
BREENCE, AP R LG T ok 4 =R 4t LS 43 .

1 #FRSH=*

1.1 HaSHa

1,3-PDO K Epil: BETREGEED TEAGRA A it

2N B METFERS FRMEREN, TU%™5, e, BEEEN 10.0g/L,
KRB BRE1.0g 257 B, A 100mL 3 E X 1% (EFEEHH) B, BAEER
¥, K 24h )G EPRT,

pHS-25 B pH it; 722-S oy NoLHE it ; ED R B,
1.2 ERAE

Pt —EEBI01,3-PDO REEHE (W EUGERE b 2C) EMFRE, 4 RIMAWKE
M. Bk NaCl Y pH EMEW)S, BEEEE, FRKENESNEBREARER
B, RE—FERBRBEEE T HHEY 3min, B 0mn f5, REEWR Sml, HEZE
0ml, &G AMEEETHIE 650nm FRELEME (0D).
1.3 Mg EAE

AP HEAEEE (FR) (EAEEZERMENER., MR LARWT:
EEHIHAEE - REREERE

R = R AR IR %1097
B op E¥kFRR.
_ODgy - ODgg
FR = ODgy x 100%

2 £R5iie

21 ERYRAEMERNER

2.1.1 ZEENAHEXNEENRNE N, EEN BHETESERRNEZMME 1 iR
HE LT, AR pH ERM T, EEASFEHLRENE., KBS0 TEER L5
i, MMM BRI SR, RS — e R TR b, B — e
UL AT AT R AR B L A R, TERUBEARAE, MM ARE. RERMAELRE
SFEHEMNARMIENR > THEY, AKX LTRERER, AKEZE
BRREES

2.1.2 pH{EXMERERRMZEW. AMTCAMLIEEREH, HEGN B X1, 3-PDO &
BORTERMM R P RERFEARE, MERERT FERERR RS, B2E pH{EHA
3.0~ 7.0 BT EECR W, BEAFHEN 0.01g/L, H2FFY, pH HX REFCEM
WU RS . I DLVO B, WbiRm Z i v R A AN R StuE R e, R
WH pHEEASE 5. 1,3-PDO EBEBEHNFREANIALS (FHRWTRER). &
pH5.0~ 6.0 0}, ZEEMEPEEGR T BTG, KN CBMEEF (8F) B
TR REMGER, FBKZEM, F2BaTE, DBRITHERENKKME, e
BAMMEEEMANEENEAS BN EEAEH, WUEBENASH#T; &
pH3.0~4.0 B, WP EASBNERST (587), SEFEFERFRERERZ:HR
By, % TRENIT; pH/NT 38, BEBR R BEAHSTERESRS, HHH

© PEBFREREVT RIS HELS http://journals. im. ac. cn



- 32 . HEWwErER 2004 4F 31 (3)

T ZAAMEANT, KFERNMEERE T, AEEARK,

100} 100 | ___.\
90 %0 |
80}
3 $ 60
% 70} ¥ —
=
wk ol RE 40 |
50 20
40 . . " . .
000 002 004 006 008 0.10 0 ; . : . s
c (FER) /L pH
Bl ZENRRETEERENER B2 pHEMNESENRMEE
-mpH3.0, -epH50, --pH7.0 -» BEERIMESR 0.01/L

2A3MEMBRSRAGE . B3 ZREMEENRNEN, EENHESHE
0.010g/L 1 0.015g/L, M3 FE R, £ 2C -~ 35CHEAR, HHEGNAENERE
BIE8S% LA l, RES TS CHESENREYNETE, XERAREL SN, k¥R
REEEMR, BROEEEE, RHUIE, HFEEREERGKSEREN™, B
HERREERE N 2C ~ 35T,

20 A BHEEMEENENEW: B4 SREEREMERERRNEN, RENHES
AN 0.10g/L 71 0.01g/Le MBE 4 vl W, WA ZERRETEENEREAKEKEHEE
TAARME, RAMHEEAREWERNO TEEHE, ABREELYSE, BEEE
Al HE N 2001/ min.

80
100} ® )]
~ e L. e
9si g/ .\:A: N o
\ i\. 601
90} sof
2 '\. \ 2
LR e 5 40F . .
: A ¥ R
gof
\' 20t
75 . 1ol
70 L L PR s L s L N ol . N . L " L
0 5 10 15 20025 30 35 40 45 200 250 300 350 400 450 500
e B HEE # /(r/min)
B3 EEEEER AR A4 SR RERRAE N
FEFEE: = 0.010gL, - 0.015gL HEREE: =0.10gL, 9 0.01gL

2.L5 BT ERERCRATE . X H T LRE HRMMEMKET, TEEEA
|Fj¥k B £ NaCl X EBEAUR RN, HEENHEN 0.01g/L, pH{EN 6.0, #FF NaCl £
FHEAHESE R P EERROBRAGTARSE. EXedBUEBFRAAETF, MW
HIE. AEFARAE FEEHER, BWEEKRTEOMN. WE S TR, Nl
UK 0~3g/L i, X RBERHNEWAREE, T2 RERRAE N, KT

© TERFRMEMFRAATESHRIES http:// journals. im. ac

cn



2004 4 31 (3) T ET L 3
syLE, AU EERMAEERRNE, & 100

RN, AEELRNRETTRAS | T
BEHGS, EULEBMRTE I, . \\ﬂ\\\\\
22 EXXR [ -

Yo

bl EERER, TUBRHE—ZBEL
HEA, pHE (A). RERAE (B). = |
(C) X3 MHEHFREYRERE K, WH
pHUSEEN AR ZBHFEZXTIEM; Brid
®E A, B, C. AxBHREERZE, T4 0 : TR TR
WE 3K FPHNER LR, c (#) (/)

pH{E # 3 ~/K ¥{H K. pH4.0, pH5.0, B RO N
pH6.0; BEEF AR (L) 83 TKFER:
0.01. 0.015, 0.05; NaClEh¥k (g/L)} £93-T/K¥AEH: 0. 10, 20; ERERNVERR
f, FRLREHRERME | iz, AER1TR, HEA, B CEWHEE; HX
AxBEWMHEARE, MBRESTAIGHBETESEN: ABC, B pH6.0. ¥
BRAE N 0.01g/L. NaCl #h¥%4 0g/L.

F£1 EEFBNESRBERBIRENH

A B AxB C LTRER

1 2 3 4 i {%)
1 1 1 1 1 80.00
2 1 2 2 2 66.29
3 1 3 3 3 54.18
4 2 1 2 3 .53
5 2 2 3 1 82.85
6 2 3 1 2 64.50
7 3 1. 3 2 92.62
8 3 2 1 3 78.72
9 3 3 2 1 78.60
Ky 200.47 M2.15 .2 24145
Ky 216.88 227.00 86.00 214.42 223 .41
Ky 249.94 197.28 229.65 202.43 ;= %L2
n; -1.32 6.58 0.77 6.34
up; -1.84 k.81 -2.67 0.33 —74.14
a; 9.17 -8.38 2.41 -6.67

HREZLRERBHMNRETHAESITIE, BRNELEEN 95.97%, iLH
ERRSR B A T HERY o
2.3 REFsEdaEs#m

L 400mL & BEMPI 4, (EABRIEEE Fe pH 66T, —IMARBRISE, FHER
HREANFFEATRELE; 5 GURINASGREEKATAR, S, BER

© PERFERHEWH KNI SHET http://journals. im ac. cn



- 34 - Y FER 2004 4E 31 (3)

A SIHEATE0E, H R 10 ~ 100min 5 EAGH. WA THBHHTE, BE

R, TRERWE?2 IR,

%2 BREMTEAEM

gt s HER AT B R
RS (mL) WERAER (mL)
10 103 270 30 175 375
i 15 125 318 L 35 189 376
i By
20 145 353 _ 40 200 376
(min) (min)
25 163 370 100 303 377
28 W 0D fE 0.474 0.031 EPHERE (g) 11.2936 15.9392
wH oD 0.191 0.023 EHTRE (g 2.0650 3.1364

FHETUEEHRBR (LI FHREER) At lamnniEz, Rikid
AR, MNF2 AT, EERSTHE 2Smn BHEARIKA S, MAATEETLER
X HERETET SRR T RBEHER, 3 100min FIRTERBAS EE A, W H T
BEOELEEE, SRS LR oD (RN B LR OD (K 6.54%; I3
SRR 0D AN AR oD B 12.04% . MEVIINERRE, BEHHN
B RS E 41.13%, B TR T 3E 51.88%,

SRR EN. BEEEENE LR P BRI, RS EHEE, AT

KERSIERE,
2.4 RETAEX SRR

30,000

25,000 'T'\\

B ®
S 20,000} |
(4]
=
5 15000} \
= 10,000 \
2 10, I
5,000} \'\ \-
e M
[ ] —a

O

0 30 100 150 200 250 300
t /min

He EEMRLEEBMEEBHFLMER

a B, o BB

RMEE1,3-PDOMEABETHTF
TEEY pHHM LT RERE, X
HMBERERE, BRER, HoRH
FENEETIFFARRBAEEHEDN
PR 1,3 -PDO LR BE(R, BB
REEM A M AR AR A, Bk
ZRTLM A R AT bR, =
B SRR, URERERTE
B35 1,000 pSfem LI A 7 i, B 6
XTH T8 B AL B BT AL B RS R B A
J5E £k PO R 0]

HE e MR, BEFSEHLHENE
S R () AF (L 2R 3R F R AR, 5 i B

e DB R LB B A S R TR R AR . B, REMFLEORER
AT — AN BRI R L XV RERE R O SO AN (E R BB & RO RO T SO
YR EEAER, MARFREVEARSHUMETREERTF PRBIMIRE,

X RO TR EEERN.

© PERFRBEVHRAAFIRKSHES http:// journals

im. ac

cn



2004 4 31 (3) WA Y F B R - 35 -

3 Hig

(1) BRI ZMNARARLRERED pHEMBEN AR REMREEER; B
B 2°C ~ BCZ A EERCR Ewm /b P MKkt RS R m R
Avs

(2) FRSHEEREH. pHIE, BEFHE., SRR EEIEZREE; pHEH
EENBRESTEARYEENENERARE, MEEAFTTTUBEHEELIZS2E
#. pH6.0. BEEMAIE N 0.01g/L. NaCl 3kl 0g/L, JEBTEBEFNIX 95.97%,

(3) BEEWMGMEER GRS AR B, MnEfeT. BREEE, S8

é“?é’%ﬁ&tﬁ B E TRENEBITEE T2,

£ X X ®
(1] AH% . amfbIsi®. 1998, 6 (5): 55-61.
(2] #msg. £ 3, @k, 5 (LFESEE, 2000, 1: 38~40.
[3] M, BitiE, £ # . GRS5KETH, 2001, 27 (12): 16-19.
[4] Yan Hamersveld E H, Van der Lans R G J M , Luyben K C A M. Biotechnology and Bioengineering, 1997, 56 (2); 191~
199.
[51Hong KN, NaY P, Lee S H, et ai. International joumnal of Food Microbiology, 2002, 74: 65~ 72.
(6] E8i8. =F M, skdvbE . RERZ, 2001, 23 (10): 707 ~710.
[7) Mohanwred A, Weir 5, Moody G. Filration & Separation, 2000, 10: 24 ~27.
(3] REE48, SkdEd . EWHER, 1994, 21 (1): 3~5.
) REE . EESES . Jba: BTl B, 1987 8-41.
(0] BEL, ¥ F. HWE . REAEHRER . LR PEASERE LK, 1988132,

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



