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RELATIONSHIP BETWEEN THE MEMBRANE SURFACE AREA AND DEVICE PERFORMANCE
IN THE ARTIFICIAL KIDNEY FOR MEINTENANCE DIALYSIS
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If the same membrane is provided, generally the larger the membrane surface area, the higher the solute

removal performance should be achieved. However, the solute removal performance per unit membrane

surface area may decrease as the membrane surface area becomes larger.

In this study, the influence of the

membrane surface area and other design factors on the total device performance was evaluated. Total of 17

dialyzers of 3 commercial brands, varying the membrane surface area were investigated. The overall mass

transfer-area coefficient (KoA) per arithmetically calculated area (Ao) was calculated for evaluation (KoA/Ao).

The solute removal performance of the dialyzer increases with the blood and/or the dialysis fluid flow rates.as

well as Ag; however, a design factor particularly the packing density of hollow fiber plays an important role

for the effective use of A,.

Key Words : packing density of hollow fiber (PDF), overall mass transfer-area coefficient (KoA),

1. %

HEREDMIKNTT L, IR PEAIC IR HR AN L B 7 IR BE % 18 P
REEWH, BRAEICRD RN TEX T, BEDNK
WIZERT 2720, ALEM LT, ¥4 774Y%) 72
EEHOWTHRNOEREMZRET D, 4T 74 VO
FLERIRB 2R 32 < . WERERME e ICBT 5 5
IR REHIAR D £ < e,

HAT T A PIIEPZEDEFHEMN I L% 10000 AH A
LNTEY, FA—DEThHIVUI IO RE D
DIF ERERREMEREICENR S, L, BEmEENAKE <
RDHIZONTHZER 1 AR 70 OBITIRITR T T 5,
AR TIEIHE X DZAT 74P EHACTIHRBEEMR LT 2
FH ORI #AT V. BEHR T BRI 2 D 8%
FEAf L 72,

|

2. EBRHE

JVTF=rv (OFE 113) B X 2 By (41 & 1355)
WA F L RMAKICER LTz, FE NI T (TR
25000) X pH7.4 DY U FEREE TSR ISR LTz,

FBR 1 T, RBRITI & Qg = 100,200, 300, 400 mL/min,
BT E Qp = 350, 500, 650 mL/min, FRAMIEETTE
Qr = 0 mL/min, #FEHEHE & Qs = 0 mL/min TEHTEERZ1T

>77,

FHk 2 TiE, Qg =200 mL/min, Qp =500 mL/min, Qg =
200, 250 mL/min, Qs =200, 250 mL/min TEHr i Ik
Z#iTo7= (Figl) . BT, XA T 74 FEREBRIEA D Cai.
HIE Cgo R ONBENTHE I H Cpo D 3 A TH L T ZERELL .
RN R TR 2 JIE LT,

Op
(@)
A,=0.6-2.5m2 o
Chi Cpo E Q 'Z)
'y — )—|
L
CD(' A ! *
37°C
s s =
Op
Fig.l FEBREIE

BHLEEATSAFIZT7 L= 248 FX U —
X (BETHA%: 0.6, 1.0, 1.4,1.8,2.2m?) @ 5 ff¥H, FX-CorDiax
) — X (BEHEFS :0.6,1.0,1.4,1.8,2.2, 25 m?) o 6 FEH,
A EEAL I FDY & Y — X (IRiAiFE: 1.0, 1.2, 1.5,1.8,2.1,25
m®) O 6 fMH, FF 17 TH D,



BT — X3, EFRNEEEERECHL 7 VT T
A Clgs TNEVHEH I D TEAHRIETH DMIEWER
BRI Ko 3 L OERIIEmAE A O %2 AP B A Tk
L 72 KAAD TR L 72, #8 T O 22203 E R 82 B ik
LCWHIE, AlA=1 &7 5,

3. MREUVOEBE
(1) EBr1 (B ER)

Fig.2 ICFDY IZBIT 57 LT F =2 D KoAlA; & Ay D
&R T, B CHEEMN R 7200720 T, Kold—
EIZ72 B Z eSS, L., EEMOEmE &
BT KoA/A XA L, 1.0 205 25 m? D#iPH TR L %24
U7z, ZAUE, Ag OHEINE & BITHPZE R AR 8N4
B2, BITERNZA T 74 FOFLIHER Sz <
RHIETHELEZZOND, tOX AT T4 PR
BIZBWTH RO AR bz,

0.08
0.06
E
—o0.04
=
I
S
0.02 |
Q@z=300mL/min
QBQO_mIJmin
0 .
0.5 1.0 1.5 2.0 2.5
A, [m?]
Fig2 FDYIZBITDH 7 LT F =D KoAIA, & Ay DR

(B84% Qp =350 mL/min, A:Qp=500 mL/min, O5Qp=
650 mL/min)

Fig.3 IZ FX IZBIT D EH 2 2 By, D KoAIA & 28547
=R (PDF) DORMfRZERT,

0.030
0.025 B
E 0.020
E
= 0.015
I
< 0010 | :
Q@z=200mL/min
0.005 |- Q5=300mL/min
|
Qz=400mL{min
0.000 '
58.0 60.0 62.0 64.0
PDF (%)
Fig.3 FXIZBIFTHEH I By, D KoA/A; & PDF OR%

(B4 Qp =350 mL/min, A:Qp=500 mL/min, O5Qp=
650 mL/min)

PDF =59 % 1r T KoA/AIZ B — 27 2> TW5b, X
D FX TILPDF =59 WfIE TH AT 74 VERFTDH &
BWZ Enghotz, 72720, &ii7e PDFIXEA AT 7
APIZE D Bip otz

(2) B2 (HHriEmFER)

Fig.d \IZKIEEIZHIT D Clg & Ay DBIRETRT, A, DI
ME L BIZ CeiFmLizn, 71 T7F=0oeH I
By, TiX Qe ML & HiT Ce W Lz, Zhid, ¥
AT A FIZAD EROBENIKIREI DT 272 Th
5, FE M F LB THIEBIC L D AR REDD
RITR SN2 T2p —EICEOBEITRD b,

200
150
€
£
-
E
&
100
O=0mL/min Q= Z-D-D-n-wz;min O= ;D;L}’min
50
0.5 1.0 1.5 2.0 2.5
Ag[m?]

Fig.d FDY IZBIT2EHIED Clg & Ay DEIFR
BRZ LT F=r, OLVEF I By, AFELY
A

4. iEi

EEREOEME & bz, Gicfibn 2R
T2 L Nbhotn, PARFER INEEEOME T, i
PERRITIRKIEE & 5 2 L3503 o 72 (FDY 50%. FX 59%.
FX-CorDiax 56%) . &M TiL, /N7 Tt Q
DOEEIME & HIT Cg B Lz, o, EBRICEIBHG
MRBREDHRITIA DN o208, — I ZE OBHAITRR
HbHT,

2Bk
1) Brenner BM, Rector FC ed: The kidney 11, p.2455, Saunders
WB Co., Phila, 1981.
2)Noda I, Gryte CC: Mass transfer in regular arrays of hollow
fibers in countercurrent dialysis, AIChE J, 25, 113-122,
1979.



