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Mass transfer characteristics of hemoglobin solution in ultrafiltration process
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Abstract

BACKGROUND: Ultrafiltration membrane has the characteristics of little destruction of the natural conformation of the protein and
high recovery, which has been used in the isolation and purification of protein.

OBJECTIVE: To optimize utrafiltration of hemoglobin by using of the mass transfer model in order to isolate highly purified
hemoglobin.

METHODS: Penetration flux, concentration of solution and the relationship between pressure and flux of enrichment hemoglobin
solution in the process of ultrafiltration were studied by membrane ultrafiltration isolation and purification methods. Membrane
resistance and concentration polarization resistance were quantitatively described and the mass transfer model was established.
RESULTS AND CONCLUSION: (DFor the solution concentration of 1.69, 2.07, 2.66, 3.66 g/L, the ultrafiltration flux was 1.927 5,
1.8750,1.8125,1.7500 L/(mz'h) respectively at the pressure of 0.04 MPa, 12 ‘C; @For the different pressure: 0.02, 0.03, 0.04,
0.05, 0.06 MPa, the ultrafiltration flux was 0.165, 0.245, 0.325, 0.400, 0.475 L/(m?+h) respectively with the same time; ®The
membrane resistance was 0.118 2, and the pressure coefficient was 0.128. However, the gel layer was gradually formed with the
increase of protein concentration; it was hard to concentrate the hemoglobin when the concentration was equal to the gel
concentration. The gel concentration Cq was 18.82 g/L, and the ultrafiltration mass transfer coefficient k was 0.700 8.
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1: control value, 2: recycle pump, 3: manometer, 4:
ultrafiltration membrane and module

Figure 1 Schematic of ultrafiltration apparatus
E 1 kR EE

1.3 RIETEARAE PTEHIE, [EEsER
A R IEEMER, W L. A K,
LR 2R B 5 A A B2 ) O o D X |
ANE R )72, TR 21T X3 € 1 H 1
1.4 RIEMR ARG Sk idmr1T
IF, HZEROKIEG, REEh sk Rt t, <
TOHE, e S T R A ST L P g
friEuE, A (B IE IE 2 AR D B Ve, 4T
A 0.1 mol/L NaOH i i & «

2 FREH

21 ARERIE EIERIEA R, FEA
FII 3 22 R HES AL R P IR G A, ¥
VBRI AU /N 73 D g s 000328 3o 8040 P A0 ) 2
B, TR I R, K
o3 TR, RO A TR BT HOR
HUR/N, BRI R L2 18 1 =
MULIREE Cy 18 23 I ARV VIV AR BE I
SRR » PLIN R e SR B Cy o
PR R R 2 e 5 5 s il 5 95 1 T A
Took, WL Y RIAE S RS I, TSIl
TR AT S B, AR RN -

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

J=kIn(C,/Cy)=kIinCy-kInC, (1)

A JohBBEE, LUm® - h) kA
JRRE Cy MEHRIKIE, glLs Co NHERRBIKIE,
g/L;

Horp Ham R AN

J=VIS-t) @)

A VAR, L S ABEIHL m* t
], s.

(5] I b T Js J f T v A ol R ) B S
Wi, G WE TR S5EEE R RIKER. %
FEAE BRI 2 W R TG T T BB ) R 3817 B
B Re, AR ILIEEE, BiEEERRN:

yo_Ap 3)
R, *+R,

m

BOE AR BTy 5 s ) Z2 B B,

Jo_ 2P (4)
R, +alp

X J BIEEREL/(M? < h)]s Ry hBEEH
715 Rp AMALZEBR 15 Ap Ak i 2 (MPa).
22 BIKE Cy, HAREMKAK kK WEIE
734 0.04 MPa, ¥ K 12 °C, JETHA 1.2 m%,
T 3 R R 19 2 1M 21 2R I 5 IE I K
RIREE s, Wk 1.

FAOWE S P E IR
Table 1 Relationship of concentration (C) and
membrane flux (J)

C (g/L) LnC JIL(m? + h)]
1.41 0.343 590 1.973 4
1.69 0.524 729 1.9375
2.07 0.727 549 1.8750
2.66 0.978 326 1.8125
3.66 1.297 463 1.750 0
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Al
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Table 2 Relationship of operating pressure ( p) and membrane

flux (J)

Ap (MPa) J[LI(m? - h)] Ap/J
0.02 0.165 0.1212
0.03 0.245 0.1224
0.04 0.325 0.1231
0.05 0.400 0.1250
0.06 0.475 0.1263
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Ap/J=0.128AP +0.118 5 (7)
il
A
J = P (®)
0.1185 +0.128 Ap
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