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N AP-500 AP-1000 AP-2000 AP-3000 AP-4000 AP-5000 AP-6000 AP-7000
ZH
SMERST (mm) 221%325 299%325 453*325 593*325 729*325 836*325 947325 1010%325
KX X *670 *670 *670 *670 *670 *670 *670 *670
HUE (V) 10~60 20~80 35~110 50~140 70~170 80~210 90~240 105~280
TAERIR (A 1~4 1~4 1~4 1~4 1~4 1~4 1~4 1~4
FEKHFE (MQecm) 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0
FEEKIE (m¥/h) 0.3~0.8 0.7~1.7 1.5~3.5 2.4~4.9 3.5~6.5 4.5~7.8 5.5~9.1 6.6~10.2
WHKIRE (m¥/h) 0.05~0.07 0.1~0.17 0.2~0.3 0.3~0.5 0.4~0.6 0.5~0.7 0.6~0.8 0.6~0.9
FEaidt s ) (MPa) 0.06~0.2 0.07~0.2 0.08~0.22 | 0.08~0.22 0.08~0.24 | 0.08~0.25 | 0.08~0.25 0.08~0.3
MG ES (MPa) 0.01~0.04 | 0.01~0.04 | 0.01~0.05 | 0.01~0.05 | 0.01~0.05 | 0.01~0.05 | 0.01~0.05 | 0.01~0.06
MR EE (kg) 35 49 78 105 130 151 171 183
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MBR AMpure EDI Modules

Operation & Maintenance
Manual




I Introduction of EDI Technology

Electrodeionization (EDI) or Continuous Electrodeionization is
considered as the world’s most advanced technology for pure water and high
purity water production. Through integrating technologies of electrodialysis
and ion exchange, in DC electric field formed by electrodes of two ends of
the module it can remove electrolyte ion in fresh water compartment to
concentrated water compartment fast and directly by applying the
permselectivity of ion exchange membrane and the high conductivity of
resin, so as to produce purified water and high purified water. With no need

of acid-base regeneratants, it can replace the traditional ion exchange resin,
using H' and OH" dissociated from water for resin regeneration in order to
reduce equipment operation cost and pollution, make operation continuously

and stably, and most importantly, produce ultra pure water with resistivity

up to 18MQ « cm.

II Specifications

AMPURE’s MBR AMpure EDI modules has a complete range of

specifications with water output of single module from 500L/h to 6m>/h.

The MBR AMpure EDI series are listed in the following table. Meanwhile
our company also supplies all kinds of non-standard tonnage modules.

Table 1 MBR AMpure AP series Modules (standard)

Type Water output | Product Resistivity | Operating | Operating Dimension  |Weight
(m3/h) (MQecm) voltage (V) [current (A)] LxWxH (mm) | (kg)
AP-500 0.3~0.8 5.0~18.0 10~60 1.0~4.0 | 221x325%670 35
AP-1000 0.7~1.7 5.0~18.0 20~80 1.0~4.0 | 299%325%670 49
AP-2000 1.5~3.5 5.0~18.0 35~110 1.0~4.0 | 453x325%670 78
AP-3000 2.4~49 5.0~18.0 50~140 1.0~4.0 | 593x325%x670 | 105
AP-4000 3.5~6.5 5.0~18.0 70~170 1.0~4.0 | 733x325x670 | 130
AP-5000 4.5~7.8 5.0~18.0 80~210 1.0~4.0 | 842x325x670 | 151
AP-6000 5.5~9.1 5.0~18.0 90~240 1.0~4.0 | 966x325%x670 | 171




|AP—7000| 6.6~10.2 | 5.0~18.0 | 105~280 | 1.0~4.0 |1010><325><670| 183 |

III Technical advantages
1. Unique Structure design with minimum fluid resistance

2. Much more water output and high treatment efficiency

3. Lower energy consumption with power consumption per ton of product
water more less than 0.10kWh

4.  Maximum resin feed and good water quality

5. Easier to establish EDI system and good maneuverability

6.  Excellent performances of “no-clean”, “free regeneration” and “self-

recovery”

IV Feed water requirements
Feed water for MBR AMpure modules must always meet the specifications
outlined below for safe, stable, efficient long-term operation.

1.  Feed water conductivity: RO permeate, 1~40uS/cm. <10uS/cm
(recommended)

2. Hardness (as CaCO3): <1.0mg/L, or <0.1mg/L (recommended).
Temperature: 5~35°C, optimum temperature: 20~30°C.
pH: 6~9, optimum range: 7~~8.
CO2: <5mg/L,or <2mg/L (recommended).

SiO2: <0.05mg/L, or <0.02mg/L (recommended).

3

4

5

6. TOC: =0.5mg/L, or zero (recommended).

7

8. Reactive metal (Fe, Mn): <0.01mg/L, or zero (recommended).
9

Oxidant: CI2=0.01mg/L, 03<0.01mg/L, or zero (recommended).
10. Particles: SDI<I, or zero (recommended).
V System operation

To guarantee proper operation of MBR AMpure modules, obtain higher

quality water and increase its service life, the system must be operated by



following the procedures — startup precautions, startup, shutdown and short
shutdown for

recovery.
1.Startup precautions
1. Check the connections of all pipes and power lines to make sure the
module is correctly connected to pipe system and DC power.

2. Adjust conductivity meter, resistivity meter, pressure meter, flow meter
and

others.

3. Check protection switches for flow and low pressure to make sure the DC
power is closed when there is no or too less water flowing.

4. Prepare data table and operation book to record initial data and anything
observed.

2.Startup

1. RO system drains unqualified water until it meets the requirements of the
quality of feed water for EDI modules.

2. Open and adjust feed-water valve to make flow and pressure proper for
product water and concentrated water (it means to be in between design range),
with the flow of concentrated water accounting for about 10% of that of product
water.

3.Run for 3~5 minutes to remove all the gas generated in module (if
necessary, increase the flow of concentrated water, but its intake pressure must
not exceed the intake pressure of product water; then the flow of concentrated
water must be readjusted to the original value).

4. Check if the intake pressure loss of product water and concentrated water
is close to the data value offered as leaving factory.

5. When the flow and intake pressure of product water and concentrated
water are proper, open DC power to charge the module and adjust the operating

voltage and current of DC power to the data values offered as leaving factory.



6. Drain the original unqualified product water until the desirable product
water is obtained.
7. When the quality of product water is desirable, continue the operation.

8. When the system is in stable state, record the operating data.
3.Power off

1. Disconnect module power supply,run for 1~2 minutes continuely.
2. Close switch for feed pump.
3. Close feed valve.

4.Short shutdown for recovery

When MBR AMpure modules is stopped halfway, follow the steps below

before start the system again: 1. shutdown; 2. startup after shutdown.
1.Shutdown

1. Close intake valve of module.
2. Drain all the water in module.
3. Close outlet valve of module and avoid the evaporation of water in

module.
2.Startup after shutdown

1. Qpen the flow of qualified water, fill the module and soak for over
six
hours.

2. Adjust feed water flow and pressure to 20% of factory values, run
for 10~30 minutes (it depends on the period of downtime), and discharge
the product water.

3. Adjust feed water flow and pressure to factory values, and run for 10
minutes.

4. If everything goes well, start DC power of module, and run
continuously for 8~16 hours.

5. Observe the quality of product water in module, and resume normal

operation when the quality of product water is desirable.

VI Precautions for use of MBR AMpure modules



1. The module must be put at a sutable temperture of over 5°C to avoid
frost damage. Do not dismantle module to avoid damage.

2. The DC power of module shall have good grounding! Make sure the
positive and negative poles of module are well connected to supporting
power supply.

3. Connect pipe fittings to module gently to avoid water inlet and outlet
damage caused by too much torsion.

4. Before starting up, supply water first and connect to module power
supply!

5. Before using the module for the first time, close the intake valve of
concentrated water and slowly open and adjust the valve after water flowing into
the module to avoid module damage caused by instantly excessive concentrated
water flow.

6. When using the module for the first time, under the condition of intake
pressure of concentrated water less than that of fresh water, increase the flow of
concentrated water to wash the module for several minutes to discharge the air in
the moule. Then adjust the flow of concentrated water to rated value and power
up the module to avoid particial dry burning of module.

7. Each water outlet of module shall maitain smooth flow and have no back
pressure. Check regularly if the flow from pipes of product water and
concentrated water is proper and the quantity of flow is accurate, and fix the
troubles immediately.

8. Increase DC voltage when the intaking flow is proper, and adjust the
operating current of module to rated value. Do not increase DC current when
there is not enough water in module or the flow is too low. The long-time water
supply without powering up is not allowed. The module has higher DC voltage
when working, so do not touch the surface of module diectly to avoid electric
shock.

9. Do not adjust the operating current, voltage, flow distribution and other
operating parameters of module at will because frequent alteration of current
parameter reduces its perfromance. After changing current parameter, it takes
certain response time for the quality change of
product water. So run the system for a perod of time and observe carefully.

Excessive operating voltage and current may cause module damage!



10.  After the module running for a while, especially when the module
resumes running after a long-time shutdown, reset the torque of module’s fitting
nut. Too much torque causes module deformation and too less causes internal and
external leakage of module.

11.  When storing modules, try to avoid water evaporation which leads to
inner film and resin cracking. After leaving alone for a long time, fill water and
keep it for one night. Then supply water from small flow to rated flow the next
day.

VII Trouble shooting
Troubles Possible reasons Troubleshooting
1.Feed water quality 1.Check feed water
exceeds allowable value quality
2.Check DC current
2.No current in module fuse,. input and output
terminals  and module
connecting terminals
3.Low current in module 3-Adjust module current
to rated current
Poor quality of 4.Reverse polarity of . .
product water module 4. Adjust polarity

5. Adjust flow and back
pressure of concentrated

5. Outlet pressure of | water to ensure
concentratedwater higher | outlet  pressure of
than that of productwater product water higher

than that of concentrated
water

6.Module contamination

6.Clean module

3. Outlet pressure
of  product water kept
down

Small flow of 1. Module blocking 1. Find the reason and
product and clean
concentrated 2 Valve closed 2. Open valve and adjust
water flow to rated flow
1. Module blocking 1. Find the reason and
clean
High intake 2. Excessive flow f].o[\\vdJUSt flow to rated
pressure

3. Check outlet pipe of
product water




Low intake
pressure

Flow too low

Adjust flow to rated flow

Too much
overflow gas

from module current too hi

Voltage setting too high,

gh

Reduce voltage and
current

Note: the possible reasons for above module troubles exclude module burnout.

VIII Pipe and power connection

1.Pipe connection

The inlet and outlet of MBR Ampure module adopts internal thread design,
the inlet and outlet of product water adopts 1-inch or 1 1/4-inch internal thread,
and the inlet and outlet of concentrated polar water adopts 6-point internal thread.
When connecting pipe fittings, MBR Ampure with its own sealing outer wire can
be selected respectively. The details of the four interfaces are as follows:

1"or 1 1/4"

Fresh water inlet
internal thread of\ 1.69”

O
T
O
O
X\
O Al
20.39 AP-5000
26. 38" @
o |
Concentrated —| ‘
water outlet O
internal thread
of 3/4" O ‘
} 17
& 13” O
A=A 12. 80"

Concentrated water
inletinternal thread
of 3/4"

= X

| —Safety joint

}—Product water
outlet internal
thread of 1" or
11/4"

oNO/0O O O O)W\O \©




2.Power connection

MBR Ampure module is equipped with a special aviation plug for users to
connect power more conveniently and safely. Each connection is equipped with a
special sealing device to ensure power safety. The detailed aviation plug
connection diagram is as follows:

IX Module chemical cleaning

1. safety precautions in chemical cleaning

(D When preparing cleaning solution, you must wear protective clothing,
protective glasses and protective gloves;

@ The equipment pipeline to be cleaned must be completely isolated from the
connecting pipeline of other connected equipment;

® The power supply of the equipment to be cleaned must be completely
disconnected;

@ The working pressure during the whole cleaning process shall not exceed
0.20mpa.

2.Cleaning equipment components
(D Cleaning circulating pump (corrosion resistant pump)



@ Cleaning water tank (PP)

® Corrosion resistant cleaning hose (suitable for cleaning pump)

@ Corrosion resistant valve (UPVC)

® Corrosion resistant pressure gauge and flowmeter

® Precision filter (filter element accuracy < 11 m)

(@ Tool: Portable pH test instrument
3.Chemicals used for cleaning

® 2% hydrochloric acid (analytical purity) - used to remove scaling and metal
oxides;

@ 5% sodium chloride / 1% sodium hydroxide (analytical purity) - used to
remove organic pollutants and biofilm;

Dosage of drug solution during membrane block cleaning

The water yield of single module is 5.0m 3/ The dosage of EDI module
solution for H is 100L. When the number of membrane blocks is greater than 1,
the dosage of single module can be multiplied by the number of membrane
blocks.
4.Cleaning flow chart
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5. Preparation before cleaning

(O Turn off the DC power supply;

@ Close the inlet valve, product water valve, concentrated water drain valve
and circulating water tank drain valve, and open the cleaning outlet valve (in the
flow chart);

(® Ensure that all pipelines are firmly connected;

6. Cleaning scheme 1

6.1concentrated water chamber scaling cleaning

A. Hydrochloric acid (2% HCI) circulating cleaning:

(D Fill the cleaning water tank with the required amount of water (secondary
reverse osmosis water production)



@ Mix the required amount of 36.5% hydrochloric acid with the water in the
cleaning water tank, and add more hydrochloric acid as appropriate during the
cycle

® Fully open the suction valve and circulating circuit valve of the cleaning
pump

@ Start the cleaning pump

® After the chemicals are thoroughly mixed, measure the pH value of the
traditional Chinese medicine solution in the cleaning water tank, then close the
pure water inlet valve and pure water cleaning return valve, open the
concentrated water cleaning return valve, concentrated water inlet valve and
cleaning outlet valve in
turn, slowly close the circulating circuit valve, and observe the inlet pressure,
which shall not exceed 0.20mpa.

® Circulate the solution through the module for 30 minutes

@ During circulation, monitor the pH value of the drug solution. If the pH
value begins to rise, more hydrochloric acid can be added to maintain the pH
value of the original drug solution.

Turn off the cleaning pump

© Check the pH value of the liquid medicine in the cleaning water tank,
neutralize it if necessary, and then discharge the liquid medicine in the cleaning
water tank

B. Flushing with sodium chloride (5% NaCl)

@ Close the drain valve of the cleaning water tank and inject enough water
(secondary reverse osmosis produced water) into the cleaning water tank

@ Open the concentrated water drain valve, close the concentrated water
cleaning return valve, start the cleaning pump, flush for 1 minute, and flush out
the residual liquid medicine in the module

® Close the cleaning pump, close the concentrated water drain valve, and
open the concentrated water cleaning return valve

@ Fill the washing water tank with water

® Add sodium chloride to the cleaning water tank

®© Start the cleaning pump and flush the mold stack for about ten minutes

@ Turn off the cleaning pump and discharge the liquid medicine in the
cleaning water tank

C. Clean water flushing

@ Close the cleaning water outlet valve, concentrated water cleaning return
valve and pure water cleaning return valve, and open the water inlet valve, water
production valve and concentrated water drainage valve

@ Open the water supply of EDI system, slowly open the pure water inlet
valve and concentrated water inlet valve, so that the RO produced water can be
discharged directly after passing through the module



(® After 5 minutes of water inflow, turn on the DC current and start normal
operation

7.Cleaning scheme 2

7.1organic fouling cleaning

A. 5% sodium chloride / 1% sodium hydroxide circulating cleaning

(D Fill the cleaning water tank with the required volume of water

@ Fully open the suction valve and circulation circuit valve and start the
water supply pump

(® Mix the required amount of sodium chloride and sodium hydroxide in the
cleaning water tank

@ After thorough mixing, open the cleaning water outlet valve, slowly close
the circulating circuit valve, and observe the water inlet pressure, which shall not
exceed 0.20mpa.

® Circulate the solution in the module for 30 ~ 60 minutes

® Turn off the cleaning pump

(@ Detect the pH value of the cleaning solution and discharge it after
neutralization if necessary

B. Clean water flushing

D Close the cleaning water outlet valve, concentrated water cleaning return
valve and pure water cleaning return valve, and open the water inlet valve, water
production valve and concentrated water drainage valve

@ Open the water supply of EDI system, slowly open the pure water inlet
valve and concentrated water inlet valve, so that the RO produced water can be
discharged directly after passing through the module

(® After 5 minutes of water inflow, turn on the DC current and start normal
operation

Note: Observe the rise of water inlet pressure of the module during
cleaning. If the rise is fast, it indicates that the module is polluted and
blocked. Replace the precision filter element in the security filter in time. In
case of pollution blockage, the module shall be backwashed with pure water,
and the cleaning steps shall be carried out after the pollutants are washed
out.



X Factory acceptance test results

Item No.:
Feed conductivity: uS/cm Product Resistivity : MQecm
Rate of inflow (m3 /h) Pressure (kgf/cmz) . .
Operating Operating

Fresh Concentrated Fresh Concentrated voltage (V) current (A)
water water water water

Testing process: urban water multi-media filter  active carbon

supply--- filter------

cartridge filter---first RO--- adjustpH  second--- RO  water tank  EDI------

Ex-Factory Date:
(Year) (Month) (Day)

Inspector:



Technical parameters of MBR Ampure AP Series modules:

Type
AP-500 AP-1000 AP-2000 AP-3000 AP-4000 AP-5000 AP-6000 AP-7000
Parameter
Outline dimension
¢ ) 221%*325 299*325 453*325 593*325 729%325 836*325 947%325 1010*325
mm
*670 *670 *670 *670 *670 *670 *670 *670
LXWXH
Working Voltage (V) 10~60 20~80 35~110 50~140 70~170 80~210 90~240 105~280
Working Current (A) 1~4 1~4 1~4 1~4 1~4 1~4 1~4 1~4
Product Resistivity
5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0 5.0~18.0
(MQecm)
Product Water Flow
0.3~0.8 0.7~1.7 1.5~3.5 2.4~4.9 3.5~6.5 4.5~7.8 5.5~9.1 6.6~10.2
(m3h)
Concentrated Water
0.05~0.07 0.1~0.17 0.2~0.3 0.3~0.5 0.4~0.6 0.5~0.7 0.6~0.8 0.6~0.9
Flow (m*h)
Product Water Intake
0.06~0.2 0.07~0.2 0.08~0.22 0.08~0.22 0.08~0.24 0.08~0.25 0.08~0.25 0.08~0.3
Pressure (MPa)
Concentrated Water
0.01~0.04 0.01~0.04 0.01~0.05 0.01~0.05 0.01~0.05 0.01~0.05 0.01~0.05 0.01~0.06
Intake Pressure (MPa)
Weight (kg) 35 49 78 105 130 151 171 183




Overall dimension drawing of MBR Ampure AP Series module:
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Module type [ A (in) B(in)
AP-500 8.70 7.13
AP-1000 11.77 10. 20
AP-2000 17.83 16. 26
AP-3000 23.35 21.77
AP-4000 28.70 27.13
AP-5000 32.91 31. 34
AP-6000 37.28 35. 71
AP-7000 39. 76 38. 19




Process flow diagram of MBR Ampure module
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