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1. Preparation of Hollow Fiber

For laboratory or pilot scale application, the basic
manual control system includes a pump, a feed
tank, a permeate collection tank, pressure gauges
and valves, and the system is connected with hoses
and connectors of appropriate specifications.

The pressure gauges shall be filled with glycerin or
mechanically wetted out.

Usually, a hose clamp is installed at one permeate
port to control the outflow of the permeate, and the
other permeate port is set closed. A pressure gauge

may be connected to the permeate end if necessary.

Cobetter's hollow fiber module initially contains
glycerin to protect the membrane structure, which
needs to be rinsed before use. First, add sufficient
deionized(DI) water to the feed tank, close the
permeate valve, open the retentate valve, discharge
waste via the retentate line, and maintain an inlet
pressure of 2-5psi. The volume of flushing liquid
should be greater than 20L/m? Then, move the
retentate line back to the feed tank, discharge the
waste through the permeate end, open the permeate
valve, adjust TMP to 2-5psi, and the permeate volume
should also be greater than 20L/m?.
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2. Sterilization

If necessary, sanitize after the system has been
thoroughly cleaned. The recommended disinfectant
is 0.TM NaOH solution.

1. Add 10-20L/m? disinfectant to the feed tank.
Open the retentate valve and the permeate valve,
and place the retentate end and the permeate
end into the feed tank.

2. Adjust the pump speed and retentate valve to
maintain a TMP of 2-5psi and circulate for 30min.

3. Drain the disinfectant in the system after circulation.

4. Add sufficient DI water to the cleaned feed tank,
close the permeate valve, open the retentate
valve, direct the retentate line to drain, adjust the
pump speed to maintain the inlet pressure at
2-5psi, and flush until the outflow liquid is neutral.

5. Move the retentate line into the feed tank, open
the permeate valve and direct the permeate line
to drain, adjust the pump speed and the
retentate valve to maintain TMP at 2-5psi, and
process until conductivity or pH of the flushing
liquid meets customer's requirements.
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3. Measuring Water Flux

1. Add enough DI water to the feed tank, open the
permeate valve and retentate valve, place both the
permeate end and retentate end into the feed tank,
and drain the gas in the system.

2. Adjust the pump speed and retentate valve to
maintain the TMP at 3 psi, then measure and record
the permeate flow rate and water temperature
in the inlet tank.

3. Adjust the pump speed and retentate valve to
maintain the TMP at 7psi, again measure and
record the permeate flow rate and water temperature
in the inlet tank.

4. Use the following equation to calculate water flux.

) Permeate flow (ml/min)*0.06
Flux in LMH =
(1/m2/hr) Cassette surface(m?)

5. Multiply the calculated flux by temperature
correction factor for corresponding temperature
from Table 1 to obtain standard water flux, and
then divide by corresponding pressure value to
obtain the unit pressure water flux (per psi).

6. If there is no large deviation between the two
values, the average of the two may be taken as the
standard water flux of the module.

7. If there is a large deviation between the two values,
repeat steps 2-6.
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Table 1. Viscosity conrection factor Table 1. ¥ E (RE)RIERH
Temperature in °C Viscosity Correction ~ Temperature in °C Viscosity Correction BE RERIERH RE RERIERH
when permeate flow  factor when permeate flow factor T(C) F T(°C) E
was measured was measured
TCO) F TCO) :
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. o . . 5 1519 2% 0871
5 1519 2% 0871 6 L o .
6 1472 27 0851 7 fae o~ ves
7 1428 28 0833 8 [0 - arn
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23 0933 44 0607 24 SRl o SRR
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4. Integrity Test

Ensure that the system is thoroughly cleaned and the membrane is thoroughly wetted out.
Drain the system as thoroughly as possible for integrity test. This document provides two test
methods, one of which may be applied according to actual operating conditions.

1. Diffusion Flow Method

Pressure Gauge

j—

. Close the permeate valve and retentate valve,
and immerse both lines under water.

2. Pressurize the retentate end with compressed air
to increase the inlet pressure of the system to
15psi, then close the vent valve to maintain a  Feed
positive pressure in the hollow fiber membrane. Tank

3. Monitor the change of pressure with time. If the U

pressure drop is greater than Tpsi/min, the system
pipeline may have leakage. Check and tighten
the pipeline, re-pressurize to 15psi, and monitor — Beaker
the pressure drop again.

Graduated
Cylinder

Pressure Valve
4. After confirming that the integrity of the system is Gauge
good, open the permeate valve, discharge the ?
excess water, re-pressurize to 15psi, and measure @
the gas flow rate at the permeate end with a
9 P Pump Air Valve

graduated cylinder full of water.

5. If the diffusion flow rate is less than 20ml/min/m?, it
is considered that the integrity of the module is 7. If the diffusion flow rate is still greater than

good. Release the pressure. 20ml/min/m?, it is considered that the
membrane may have integrity defects. Do
6. If the diffusion flow rate is greater than 20ml/ not use it.

min/m?, release the pressure, thoroughly wet the
module again, and repeat step 1-5.

h=AHEARERER

M. AHEEENE

23 FRPE, BELTEERE, HEFAMHEINR
B, HTREWEME ., ASHHR AR AN
%, ORIESEFRERERRFEE P —M AN .

—. TEURE
ENE

1. XES R RR R RREKP,

2 BB ERERSSNE, ERAHOE
I _EFHZ RS RO (B AR
10psi, BIEEN16psi), REFFESIE
1, PR AAERRBERERS, R &8

3. W N B TR ZRAL IR . IR SIRER U
Flpsi/min, HBRKSKTEBEEMR, T
WEFRESK, SHFNEDURES, B

T, —
LHERASEEEEE, TFETRE, B Eh
BHKHEE, EFNEENRESD, ER8 = ?
BB AT >
5. MR 7/ NF20ml/min/m?, AREMHE al
BHET, BREH.

6. Y BRAT20ml/min/m?, BRES, &
TRoEEEs, EESEI-E,

7. YO T 20mI/min/m?, AR EE
T REEE T EMERRG, BEA.



h=AHEARERER

Hollow Fiber Cartridges User Manual

2. Pressure Retaining Method . REXE
1. Close the permeate valve and retentate valve. 1. XHE S RANEGIR

2. Slowly pump air by a peristaltic pump at the inlet

end to increase the inlet pressure of the system to
15psi, then close the inlet valve to maintain the
positive pressure in the hollow fiber membrane.

. Monitor the change of pressure with time. If the
pressure drop is greater than Tpsi / min, the
system pipeline may have leakage. Check and
tighten the pipeline, re-pressurize to 15psi, and
monitor the pressure drop again.

4. After confirming that the integrity of the systemis
good, open the retentate valve and permeate
valve to drain the air and water in the system.

. Close the retentate valve and keep the permeate
valve open. Slowly pump air by the peristaltic
pump at the inlet end to increase the inlet
pressure of the system to 15psi, then close the
liquid inlet valve and monitor the inlet pressure
drop rate.

. If the pressure drop is less than 2psi / min, it is
considered that the integrity of the module is good
for use. Release the pressure.

.If the pressure drop is less than 2psi / min, release
the pressure, fully wet ou the components again,
and repeat steps 1-5.

. If the pressure drop is less than 2psi / min, it is
considered that the membrane may have integrity
defects. Do not use it.
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5. Preprocessing Buffer Equilibrium A, IZaEPRFEE (i)

(Optional)
The purpose of ﬂgshing hollow fiber membréne Pressure Gauge DD S AYERE AR N T IRIEREN Jr—
modules with buffer is to ensure that the pH and saltion pHEMELE FIRS S EF4 B R HR R
conditions of the system are as similar as possible to Valve ? REER, LU/ S R RiRL. ?
the initial state of the sample to be treated, so as to D>< D><
reduce membrane pollution and product loss. 1. EREMSETIRETH, BRikSETinS

BT,

1. Open both the retentate valve and the permeate
valve; place both the retentate line and permeate
line back to the feed tank.

2. [EFREDIARSBE DK, 185K 5-10min. \
RERRPHER RS, MRS E D RER B Gyt

ED Q U

Pressure Gauge A EhzE ’

2. Add sufficient buffer to the feed tank and circulate
for 5-10min. Check pH or conductivity of the
filtrate to ensure a similar condition to the buffer.

Pump £
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6. Cleaning After Use

The modules must be cleaned before storage and reuse. They should be flushed with buffer
and/or DI water, and then washed with appropriate sanitizing agent. Under normal conditions,
0.5N NaOH may be used to circulate for 30min at 20-40°C. 300ppm NaCl may also be added to
0.5N NaOH solution if the cleaning effect is poor.

Pressure Gauge

Valve E

Valve !—ﬂ

Pressure
Gauge A

Pump ?

Note: Single use of Cobetter's hollow fiber
cartridges is highly recommended. The cleaning
method does not guarantee a full recovery
of membrane performance. There might be
compatibility issues if a specific solution/
reagent is applied, or a special cleaning agent
is needed for cleaning. Please consult
Cobetter technical engineers for information
before use.

1. Add sufficient buffer to the feed tank.

2. Close the permeate valve, open the retentate valve,
and place the retentate and permeate line into the
waste tank.

3. Start the pump slowly until the washing liquid fills
the module, increase the pump speed and adjust
the flow rate to 50% of the process flow rate.

4. A flushing volume of greater than 20L/m? is
recommended.

5. Open the permeate valve, move the retentate line
into the feed tank, adjust the retentate valve to let
liquid flow out of the permeate end. The recommended
permeate volume is greater than 20 L/m? Drain
the liquid in the system.

6. Add sufficient DI water to the cleaned feed tank
and repeat step 2-5.

7. Add 20L/m? sanitizing agent into the cleaned feed
tank.

8. Open the permeate valve and the retentate valve,
and place the retentate and the permeate line into
the waste tank.

9. Slowly start the pump until the sanitizing agent fills
the system, increase the pump speed and adjust
the flow rate to 100-150% of the process flow, so
that 10% volume of sanitizing agent passes through
the retentate and the permeate line, respectively.
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10. Move the retentate and permeate line into 10. (B mimAE T inE AGREE, AR
the feed tank, adjust the retentate valve so RIBEBETEERETRE, BRSE%T
that there is liquid flowing out of the permeate 30min
end. Clean for 30min.

11. Empty the system and stop the pump. 1. 8255, R,

. fficient DI he cl i S T\ e M et =
12. Add sg icient DI water to the cleaned ged 12, TR R A BT,
tank, rinse the retentate and permeate line

S 7S MR ES ey N
until the pH of the effluent is neutral or the IPRERAEY i, BERERPH
conductivity is low enough. EPHFBEXER,

7. Hollow Fiber Storage t. AHERE

The hollow fiber module may be stored in 0.1N NaOH LB =ALERAUNMERN, FREZEO0.IN
solution. For long-term storage (1-12 months), it is NaOH AR, KEEFME (1-12108)
recommended to be stored in a refrigerated state (4°C). BIEARRFELRIIBRES (4°C) .
Note: the appropriate storage of the modules ensures a AR PEAERAHNIERFERRKRIE
wet membrane state and a effective prevention of BEEERA, FBEEmsE, 2NE
biological pollution. Change of the storage solution BEH—XREFAR.

once a month is highly recommmended.



