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ULTRAPURE WATER PRODUCTION SYSTEM, ULTRAPURE WATER 

PRODUCTION FEED SYSTEM, AND METHOD FOR CLEANING THEREOF 

Field of the Invention 

[0001] The present invention relates to an ultrapure water 

production system, an ultrapure water production feed system, 

a method for cleaning the ultrapure water production system, 

and a method for cleaning the ultrapure water production 

feed system. Specifically, the present invention relates to 

an ultrapure water production system, a method for cleaning 

the ultrapure water production system, an ultrapure water 

production feed system, and a method for cleaning the 

ultrapure water production feed system that enable ultrapure 

water having high quality to be fed to a water use point 

(use point) within a short period of time after a 

sterilization cleaning step has been conducted. 

Background of the Invention 

[0002] Ultrapure water has been used as wash water for 

cleaning members in the field of electronic industry. The 

quality of ultrapure water used in semiconductor 

manufacturing plants and wafer manufacturing plants is 

strictly controlled. For example, resistivity (specific 

resistance): 18.2 MQ-cm or higher, microparticles: the 

number of microparticles having a diameter of 50 nm or more 

is 100 or less and the number of microparticles having a 

diameter of 20 nm or more is 1,000 or less, microorganisms: 
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1 count/L or less, TOC (total organic carbon): 0.5 |ug/L or 

less, total silicon: 0.05 (a,g/L or less, metals: 0.1 ng/L or 

less, and ions: 5 ng/L or less are required. 

[0003] The following microparticles may remain inside an 

ultrapure water production system: microparticles such as 

dust contained in the air, silica microparticles, and 

aluminium microparticles that may enter the system during 

the construction (new construction, extension, or 

modification) or the maintenance of the ultrapure water 

production system; particles contained in water, such as 

remains of dead bacteria and iron rust; and microparticles 

derived from shavings of membranes, pipes, and the like 

which may be produced in the production process. There has 

been proposed a method in which cleaning is performed using 

an alkaline solution in order to discharge such 

microparticles to the outside of the system and reduce the 

content of microparticles having a diameter of 50 nm or more 

in ultrapure water to 1000 particle/L or less (Patent 

Literature 1). 

[0004] Patent Literatures 2 and 3 describe a method for 

sterilizing an ultrapure water production system which 

enables the content of microorganisms in ultrapure water to 

be reduced. 

List of Literature 

Patent Literature 
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[0005] Patent Literature 1: Japanese Patent Publication 

2000-317413 A 

Patent Literature 2: Japanese Patent Publication 2002-

166283 A 

Patent Literature 3: Japanese Patent Publication 2004-

275881 A 

Object and Summary of the Invention 

Object of the Invention 

[0006] The above-described sterilization cleaning methods 

of the related art have the following problems. 

i) When sterilization cleaning is performed, waste 

particles (contaminants) present inside an ultrapure water 

production system are captured on a microparticle removal 

membrane included in the ultrapure water production system. 

The captured contaminants come off the surface of the 

membrane and mix with water, which causes secondary 

pollution that lasts for a prolonged period of time. Thus, 

it may become impossible to feed ultrapure water having high 

quality to a water use point within a short period of time 

after sterilization cleaning has been performed. 

ii) If sterilization cleaning is performed without the 

microparticle removal membrane in order to avoid the above 

problem from occurring, contaminants present inside the 

ultrapure water production system may be fed into a feed 

pipe through which ultrapure water is fed to the water use 
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point. As a result, again, it may become impossible to feed 

ultrapure water having high quality to a water use point 

within a short period of time after sterilization cleaning 

has been performed. 

[0007] The present invention addresses the above-described 

problems of the related art. An object of the present 

invention is to provide an ultrapure water production system, 

a method for producing the ultrapure water production system, 

an ultrapure water production feed system, and a method for 

cleaning the ultrapure water production feed system that 

reduce, while sterilization cleaning is performed, the risk 

of contaminants present inside the ultrapure water 

production system being fed into a feed pipe connected to a 

water use point and, after sterilization cleaning has been 

performed, the risk of system being contaminated by 

contaminants captured on the microparticle removal membrane 

and thereby enable ultrapure water having high quality to be 

fed to a water use point (use point) within a short period 

of time. 

Summary of the Invention 

[0008] The Inventors conducted investigation for solving 

problems described above, and obtained findings that the 

problems are solved by the below method. In the method, a 

second microparticle removal membrane device being different 

from a first microparticle removal membrane device is 
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disposed in an ultrapure water production system. When the 

system is subjected to sterilization cleaning and flushing 

cleaning after the sterilization cleaning, sterilization 

water and flush water is fed into the second microparticle 

removal membrane device. For the first microparticle 

removal membrane device, wash water is used for cleaning 

only the feedwater-side portion of the first microparticle 

removal membrane device without permeating through the 

membrane thereof; or wash water is not passed into the first 

microparticle removal membrane device, and the membrane of 

the first microparticle removal membrane device is replaced 

with a sterilized microparticle removal membrane. 

[0009] The present invention was accomplished based on the 

above findings, and the gist thereof is as below: 

[0010] [1] A method for cleaning an ultrapure water production 

system including a tank, a pump, a heat exchanger, an 

ultraviolet device, an ion-exchange device, and a first 

microparticle removal membrane device, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production system in order to perform 

sterilization cleaning of the ultrapure water production 

system and a step in which flush water is passed through the 

ultrapure water production system in order to perform 

flushing cleaning of the ultrapure water production system 

subsequent to sterilization cleaning, wherein a second 
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microparticle removal membrane device is disposed parallel 

to the first microparticle removal membrane device, and 

wherein any one of cleaning steps described in (1-1) to (I-

3) below is conducted and, subsequent to the cleaning step, 

water is not passed through the second microparticle removal 

membrane device, but is passed through the heat exchanger, 

the ultraviolet device, the ion-exchange device, and the 

first microparticle removal membrane device in order to 

produce ultrapure water, 

(1-1) part of the sterilization water or the flush 

water is fed into the first microparticle removal membrane 

device and discharged from a feedwater-side potion of the 

first microparticle removal membrane device to a 

concentrated-water-side portion of the first microparticle 

removal membrane device without permeating through a 

microparticle removal membrane included in the first 

microparticle removal membrane device, and the remaining 

part of the sterilization water or the flush water is passed 

through the second microparticle removal membrane device, 

(1-2) the whole amount of sterilization water or flush 

water is passed through the second microparticle removal 

membrane device, and the microparticle removal membrane of 

the first microparticle removal membrane device is replaced 

with a sterilized microparticle removal membrane, and 

(1-3) after the microparticle removal membrane of the 
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first microparticle removal membrane device is replaced with 

a pipe, part of the sterilization water or the flush water 

is passed through the first microparticle removal membrane 

device, the remaining part of the sterilization water or the 

flush water is passed through the second microparticle 

removal membrane device, and the pipe of the first 

microparticle removal membrane device is subsequently 

replaced with a sterilized microparticle removal membrane. 

[0011] [2] A method for cleaning an ultrapure water production 

system ncluding a tank, a pump, a heat exchanger, an 

ultraviolet device, an ion-exchange device, and a first 

microparticle removal membrane device, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production system in order to perform 

sterilization cleaning of the ultrapure water production 

system and a step in which flush water is passed through the 

ultrapure water production system in order to perform 

flushing cleaning of the ultrapure water production system 

subsequent to sterilization cleaning, wherein a second 

microparticle removal membrane device is interposed between 

a final pump of the ultrapure water production system and 

the first microparticle removal membrane device such that 

water can be diverted from the second microparticle removal 

membrane device, and wherein any one of cleaning steps 

described in (II-l) to (II-3) below is conducted and, 
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subsequent to the cleaning step, the second microparticle 

removal membrane device is bypassed, and water is passed 

through the heat exchanger, the ultraviolet device, the ion-

exchange device, and the first microparticle removal 

membrane device in order to produce ultrapure water, 

(II-l) after a bypass pipe has been disposed such that 

the first microparticle removal membrane device is bypassed, 

the sterilization water or the flush water is passed through 

the second microparticle removal membrane device, part of 

water that permeated through the second microparticle 

removal membrane device is fed into the first microparticle 

removal membrane device and discharged from a feedwater-side 

portion of the first microparticle removal membrane device 

to a concentrated-water-side portion of the first 

microparticle removal membrane device without permeating 

through a microparticle removal membrane included in the 

first microparticle removal membrane device, and the 

remaining part of the water passed through the second 

microparticle removal membrane device is passed through the 

bypass pipe, 

(II-2) after a bypass pipe has been disposed such that 

the first microparticle removal membrane device is bypassed, 

the sterilization water or the flush water is passed through 

the second microparticle removal membrane device and the 

bypass pipe, and the microparticle removal membrane of the 
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first microparticle removal membrane device is replaced with 

a sterilized microparticle removal membrane, and 

(II—3) after the microparticle removal membrane of the 

first microparticle removal membrane device has been 

replaced with a pipe, the sterilization water or the flush 

water is passed through the second microparticle removal 

membrane device and the first microparticle removal membrane 

device, and the pipe of the first microparticle removal 

membrane device is subsequently replaced with a sterilized 

microparticle removal membrane. 

[0012] [3] A method for cleaning an ultrapure water production 

system including a tank, a pump, a heat exchanger, an 

ultraviolet device, an ion-exchange device, and a first 

microparticle removal membrane device, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production system in order to perform 

sterilization cleaning of the ultrapure water production 

system and a step in which flush water is passed through the 

ultrapure water production system in order to perform 

flushing cleaning of the ultrapure water production system 

subsequent to sterilization cleaning, wherein a second 

microparticle removal membrane device is disposed downstream 

of the first microparticle removal membrane device such that 

water can be diverted from the second microparticle removal 

membrane device, and wherein any one of cleaning steps 
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described in (III-l) to (III-3) below is conducted and, 

subsequent to the cleaning step, the second microparticle 

removal membrane device is bypassed, and water is passed 

through the heat exchanger, the ultraviolet device, the ion-

exchange device, and the first microparticle removal 

membrane device in order to produce ultrapure water, 

(III-l) after a bypass has been disposed such that the 

first microparticle removal membrane device is bypassed, 

part of the sterilization water or the flush water is fed 

into the first microparticle removal membrane device and 

discharged from a feedwater-side portion of the first 

microparticle removal membrane device to a concentrated-

water-side portion of the first microparticle removal 

membrane device without permeating a microparticle removal 

membrane included in the first microparticle removal 

membrane device, and the remaining part of the sterilization 

water or the flush water is passed through the bypass pipe 

and subsequently passed through the second microparticle 

removal membrane device, 

(III-2) after a bypass pipe has been disposed such that 

the first microparticle removal membrane device is bypassed, 

the sterilization water or the flush water is passed through 

the bypass pipe and the second microparticle removal 

membrane device, and the microparticle removal membrane of 

the first microparticle removal membrane device is replaced 
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with a sterilized microparticle removal membrane, and 

(III-3) after the microparticle removal membrane of the 

first microparticle removal membrane device has been 

replaced with a pipe, the sterilization water or the flush 

water is passed through the first and second microparticle 

removal membrane devices, and the pipe of the first 

microparticle removal membrane device is subsequently 

replaced with a sterilized microparticle removal membrane. 

[0013] [4] The method for cleaning an ultrapure water 

production system according to any one of [1] to [3], 

wherein the sterilized microparticle removal membrane is 

prepared by performing sterilization cleaning with one or 

more types of sterilization water selected from oxidizer-

containing water, an organic solution, and hot water and 

subsequently replacing the sterilization water contained in 

the microparticle removal membrane with ultrapure water 

before the microparticle removal membrane is attached to the 

ultrapure water production system. 

[0014] [5] The method for cleaning an ultrapure water 

production system according to [4], wherein the 

microparticle removal membrane is attached to the ultrapure 

water production system within 6 months after the 

sterilization water contained in the microparticle removal 

membrane has been replaced with ultrapure water. 

[0015] [6] The method for cleaning an ultrapure water 
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production system according to any one of [1] to [5], 

wherein sterilization cleaning and flushing cleaning are 

performed using alkali cleaning and/or acid cleaning in 

combination. 

[0016][7] A method for cleaning an ultrapure water production 

feed system including an ultrapure water production system 

including a tank, a pump, a heat exchanger, an ultraviolet 

device, an ion-exchange device, and a first microparticle 

removal membrane device; a feed pipe through which ultrapure 

water produced in the ultrapure water production system is 

fed to a water use point; and a return pipe through which 

excess water passed from the water use point is returned to 

the ultrapure water production system, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production feed system in order to perform 

sterilization cleaning of the ultrapure water production 

feed system and a step in which flush water is passed 

through the ultrapure water production feed system in order 

to perform flushing cleaning of the ultrapure water 

production feed system subsequent to sterilization cleaning, 

wherein the ultrapure water production system is cleaned by 

the method for cleaning an ultrapure water production system 

according to any one of [1] to [6], and wherein, in the 

cleaning step, the sterilization water or the flush water 

that permeated through the second microparticle removal 
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membrane device is passed through the feed pipe and the 

return pipe and subsequently discharged to the outside of 

the system. 

Advantageous Effects of Invention 

[0017] According to the present invention, during 

sterilization cleaning and flushing cleaning subsequent to 

sterilization cleaning, wash water is used for cleaning only 

the feedwater-side portion of the first microparticle 

removal membrane device and subsequently discharged to the 

outside of the system without permeating through the 

membrane of a first microparticle removal membrane device, 

which is originally disposed in an ultrapure water 

production system. In another case, wash water is not 

passed into the first microparticle removal membrane device, 

and the membrane of the first microparticle removal membrane 

device is replaced with a sterilized microparticle removal 

membrane. This addresses the problem described in i) above 

that contaminants that have come off the first microparticle 

removal membrane device contaminate the inside of the system. 

[0018] During sterilization cleaning and flushing cleaning 

subsequent to sterilization cleaning, sterilization water or 

flush water is passed through a second microparticle removal 

membrane device, and water that permeated through the second 

microparticle removal membrane device is fed into a feed 

pipe connected to a water use point. Therefore, there is no 



- 14 -

risk of the contaminants being fed into the feed pipe. Thus 

the problem described in ii) above may also be addressed. 

[0019] The cleaning methods according to the present 

invention enable ultrapure water having high quality to be 

fed to a water use point within a short period of time after 

sterilization cleaning has been performed. 

Brief Description of the Drawings 

[0020] Fig. 1 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 2 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 3 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 4 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 5a is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 5b is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 
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Fig. 5c is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 5d is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 5e is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 5f is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 6 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 7 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 8 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a first embodiment. 

Fig. 9 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 10 is a block diagram of an ultrapure water 
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production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 11 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 12a is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 12b is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 12c is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 12d is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 12e is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig, 12f is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 13 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 
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system according to a second embodiment. 

Fig. 14 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 15 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a second embodiment. 

Fig. 16 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 17 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 18 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 19 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 20a is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 20b is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 
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Fig. 20c is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 20d is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 20e is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 20f is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 21 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 22 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Fig. 23 is a block diagram of an ultrapure water 

production system and an ultrapure water production feed 

system according to a third embodiment. 

Description of Embodiments 

[0021] The present invention is described more 

specifically with reference to the attached drawings. 

[0022] The terms "pure water" and "ultrapure water" used 
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herein refer to types of water having the following 

qualities, respectively. 

Primary pure water: Resistivity: 10 MQ-cm or higher 

TOC: 100 ng/L or less 

Ultrapure water: Resistivity: 15 MQ-cm or higher 

TOC: 1 jo,g/L or less 

Metals: 1 ng/L or less 

"0023] [First Embodiment] 

Fig. 1 Ls a block diagram of an ultrapure water 

production system and an ultrapure water feed pipe system 

for explaining a method for cleaning an ultrapure water 

production system and an ultrapure water production feed 

system according to the first embodiment of the present 

invention. 

[0024] An ultrapure water production system 1 includes a 

tank 11, a pump 12, a heat exchanger 13, an ultraviolet 

device (ultraviolet oxidation device) 14, an ion-exchange 

device 15, and a first microparticle removal membrane device 

16. These devices are connected to one another with pipes 

or tubes. Optionally, a membrane separation device 

including a reverse osmosis (RO) membrane, a deaeration 

device, an oxidizer removal device, a pump other than the 

pump 12, and an .ion-exchange device different from or the 

same as the ion-exchange device 15 may be interposed between 

the pump 12 and the first microparticle removal membrane 
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device 16. The ultraviolet device 14 is selected from a 

low-pressure ultraviolet oxidation device and an ultraviolet 

sterilization device depending on the quality required for 

the ultrapure water. The microparticle removal membrane 

device is selected from an ultrafiltration membrane device 

(UF), a microfiltration membrane device (MF), and a reverse 

osmosis membrane device (RO) depending on the quality 

required for the ultrapure water and sterilization 

conditions. 

10025] In this embodiment, a bypass pipe 15a that serves 

as a shortcut between an outlet pipe 14b of the ultraviolet 

device 14 and an outlet pipe 15b of the ion-exchange device 

15 is disposed such that the ion-exchange device 15 is 

bypassed. Although the illustration is omitted, the bypass 

pipes may also be disposed such that the heat exchanger 13 

and the ultraviolet device 14 are bypassed. 

[0026] A bypass pipe 16a, a second microparticle removal 

membrane device 17, and a bypass pipe 16b are disposed such 

that the first microparticle removal membrane device 16 is 

bypassed. A first blow pipe 16c is connected to the bypass 

pipe 16b at the lowest reach of the bypass pipe 16b. 

[0027] The ultrapure water feed pipe system 2 includes a 

point (use point) 3 at which ultrapure water is used and 

channels (pipes or tubes) 21 and 22 through which ultrapure 

water flows. A second blow pipe 22a (Figs. 4, 5d to 5f, 7, 
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and 8) is disposed at the end of the channel 22. 

[0028] A bypass pipe 2a, with which the pipes 21 and 22 

are connected to each other, is disposed such that the water 

use point 3 is bypassed. Although the illustration is 

omitted, a channel-switching valve is disposed at a portion 

of each pipe or tube at which the pipe or tube is branched 

or merges with another pipe or tube. 

[0029] During the steady-state operation, primary pure 

water 4 and ultrapure water returned through the ultrapure 

water feed pipe 22 are received in the tank 11 as 

illustrated in Fig. 1. Water (raw water of ultrapure water) 

contained in the tank 11 is conveyed using the pump 12 and 

treated in the heat exchanger 13, the ultraviolet device 14, 

the ion-exchange device 15, and the first microparticle 

removal membrane device 16 successively. Thus, ultrapure 

water is produced. 

10030] The primary pure water can be prepared by, for 

example, subjecting pretreated raw water to a reverse 

osmosis (RO) membrane device, treating the permeate water 

using an ion-exchange device, and subsequently performing a 

reverse osmosis membrane treatment. The primary pure water 

may also be prepared by subjecting pretreated raw water to a 

multibed column ion-exchange device, a reverse osmosis (RO) 

membrane device, an ultraviolet device, an ion-exchange 

device, and a deaeration device successively. 
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[0031] Ultrapure water produced in the ultrapure water 

production system 1 is fed to the water use point 3 through 

the channel 21. Part of the ultrapure water is used at the 

water use point 3, and the unused part of the ultrapure 

water is returned to the ultrapure water production system 1 

through the channel 22. 

[0032] [Example Cleaning Process] 

In order to perform cleaning sterilization or 

sterilization of the ultrapure water production system 1 and 

the ultrapure water feed pipe system 2, water is passed 

through the systems in the order of Fig. 2 —» Fig. 3 —» Fig. 

4 —> Figs. 5a to 5c —> Figs. 5d to 5f —> Fig. 3 —> Fig. 4 —» 

Fig. 6 —» Figs. 5a to 5c —> Fig. 4 —» Fig. 7 —> Fig. 8. In 

each figure, a pipe or tube denoted by a thick solid line is 

a pipe or tube through which water is passed and a pipe or 

tube denoted by a thin solid line is a pipe or tube through 

which water is not passed. 

[0033] <Fig. 2: Cleaning of Second Microparticle Removal 

Membrane Device> 

While ultrapure water produced in the first 

microparticle removal membrane device 16 is fed to the use 

point 3 as illustrated in Fig. 1 and excess water is 

returned to the tank 11, part of water discharged from the 

ion-exchange device 15 is fed into a microparticle removal 

membrane device 17 to which a membrane is not attached 
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through the bypass pipe 16a and discharged to the outside of 

the system through the blow pipe 16c in order to perform 

blowing for a certain period of time as illustrated in Fig. 

2. When a resistivity of 18 MQ-cm or more is achieved, a 

microparticle removal membrane is attached to the second 

microparticle removal membrane device 17. 

[0034] <Fig, 3: Alkali Cleaning> 

The number of microparticles contained in blow water 

discharged through the blow pipe 16c is measured. After the 

number of the microparticles has been confirmed to be equal 

to or less than a predetermined number (e.g., number of 

microparticles having a diameter of 50 nm or more is 500 

particle/L or less), the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 are subjected to 

alkali cleaning. Valve selection (channel switching) is 

made such that water is diverted from the ion-exchange 

device 15 and the first microparticle removal membrane 

device 16 of the ultrapure water production system 1 as 

illustrated in Fig. 3. The water level in the tank 11 is 

set to "Level: low" and controlled to be a lowest level at 

which the pump can keep operating. In the case where 

optional bypass pipes are disposed such that the heat 

exchanger 13 and the ultraviolet device 14 are bypassed, 

valves of the optional bypass pipes are slightly opened such 

that the liquid is also passed through the optional bypass 
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pipes. The valve of the bypass pipe 2a of the ultrapure 

water feed pipe system 2 is slightly opened such that the 

liquid is also passed through the bypass pipe 2a. The blow 

pipe 16c is closed. 

[0035] Subsequently, an alkaline solution is charged into 

the tank 11 and circulated through the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 by using the pump 12 as illustrated in Fig. 3 such that 

water discharged from the ultrapure water production system 

is replaced with an alkaline solution having a pH of 9 or 

more. This alkali cleaning step is preferably conducted for 

0.5 hr or more and is particularly preferably conducted for 

about 1 to 2 hr. 

[0036] <Fig. 4: Flushing> 

While the primary pure water 4 is fed into the tank 11, 

the second blow pipe 22a, which is branched from the pipe 22 

at the end (downstream of a portion at which the pipe 22 

merges with the bypass pipe 2a) of the pipe 22, is opened 

and the returned water is blown off to the outside of the 

system as illustrated in Fig. 4 in order to wash away the 

alkaline solution contained in the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 with the primary pure water 4 to the outside of the system, 

that is, perform flushing. 

[0037] <Figs. 5a to 5c: Sterilization Cleaning> 
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After wastewater resulting from flushing (water 

discharged through the blow pipe 22a) has been confirmed to 

have a pH of 8 or less and/or a resistivity of 10 MQ -cm or 

more, sterilization cleaning of the inside of the ultrapure 

water production system 1 and the inside of the ultrapure 

water feed pipe system 2 by using sterilization water, which 

is illustrated in Fig. 5a, Fig. 5b, or Fig. 5c, is performed. 

[0038] <Fig. 5a: Sterilization Cleaning Method 1> 

Valve selection is made such that the ion-exchange 

device 15 of the ultrapure water production system 1 i.s 

bypassed; water is passed through both first microparticle 

removal membrane device 16 and second microparticle removal 

membrane device 17; and sterilization water passed into a 

feedwater-side (primary side) portion of the membrane is 

discharged to the outside of the system through a 

concentrated-water pipe 16d without permeating through the 

membrane of the first microparticle removal membrane device 

16 as illustrated in Fig. 5a. The water level in the tank 

11 is adjusted accordingly. In the case where optional 

bypass pipes are disposed such that the heat exchanger 13 

and the ultraviolet device 14 are bypassed, the lines are 

slightly opened. 

[0039] The valve of the bypass pipe 2a of the ultrapure 

water feed pipe system 2 is slightly opened such that the 

sterilization water is also passed through the bypass pipe 
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2a. The blow pipe 16c is closed. Subsequently, heating is 

performed using the heat exchanger 13 as needed until the 

required temperature is reached and hydrogen peroxide is 

charged into the tank 11 and circulated in the ultrapure 

water production system 1 and the ultrapure water feed pipe 

system 2 by using pump 12 in order to replace the ultrapure 

water contained in the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 with the 

sterilization water. 

[0040] In this sterilization cleaning step, the 

sterilization water does not permeate through the first 

microparticle removal membrane device 16 and only the 

feedwater-side portion of the membrane is subjected to 

sterilization cleaning. However, the sterilization water 

fed into the feedwater-side portion of the membrane 

percolates to a secondary-side (permeation side) portion of 

the membrane, and thereby the secondary-side (permeation 

side) portion of the membrane can be sterilized. 

[0041] <Fig. 5b: Sterilization Cleaning Method 2> 

Valve selection is made such that the ion-exchange 

device 15 and the first microparticle removal membrane 

device 16 of the ultrapure water production system 1 are 

bypassed; and water is passed through the second 

microparticle removal membrane device 17 as illustrated in 

Fig. 5b. The water level in the tank 11 is adjusted 
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accordingly. In the case where optional bypass pipes are 

disposed such that the heat exchanger 13 and the ultraviolet 

device 14 are bypassed, the lines are slightly opened. The 

valve of the bypass pipe 2a of the ultrapure water feed pipe 

system 2 is slightly opened such that the sterilization 

water is also passed through the bypass pipe 2a. The blow 

pipe 16c is closed. Subsequently, heating is performed 

using the heat exchanger 13 as needed until the required 

temperature is reached and hydrogen peroxide is charged into 

the tank 11 and circulated in the ultrapure water production 

system 1 and the ultrapure water feed pipe system 2 by using 

pump 12 in order to replace the ultrapure water contained in 

the ultrapure water production system 1 and the ultrapure 

water feed pipe system 2 with the sterilization water. 

[0042] <Fig. 5c: Sterilization Cleaning Method 3> 

After the microparticle removal membrane of the first 

microparticle removal membrane device 16 has been replaced 

with a pipe, valve selection is made such that the ion-

exchange device 15 of the ultrapure water production system 

1 is bypassed; and water is passed through both first 

microparticle removal membrane device 16 and second 

microparticle removal membrane device 17 as illustrated in 

Fig. 5c. The water level in the tank 11 is adjusted 

accordingly. In the case where optional bypass pipes are 

disposed such that the heat exchanger 13 and the ultraviolet 
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device 14 are bypassed, the lines are slightly opened. The 

valve of the bypass pipe 2a of the ultrapure water feed pipe 

system 2 is slightly opened such that the sterilization 

water i s also passed through the bypass pipe 2a. The blow 

pipe 16c is closed. Subsequently, heating is performed 

using the heat exchanger 13 as needed until the required 

temperature is reached and hydrogen peroxide is charged into 

the tank 11 and circulated in the ultrapure water production 

system 1 and the ultrapure water feed pipe system 2 by using 

pump 12 in order to replace the ultrapure water contained in 

the ultrapure water production system 1 and the ultrapure 

water feed pipe system 2 with the sterilization water. 

[0043] Sterilization cleaning in accordance with any one 

of the above sterilization cleaning methods 1 to 3 is 

preferably performed for 0.5 hr or more and is particularly 

preferably performed for 1 to 2 hr. 

[0044] <Fig. 5d to 5f: Flushing> 

While the primary pure water 4 is fed into the tank 11, 

the second blow pipe 22a branched from the pipe 22 at the 

end (downstream of the point at which the pipe 22 merges 

with the bypass pipe 2a) of the pipe 22 is opened in order 

to wash away the sterilization water contained in the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 with the primary pure water 4 to the 

outside of the system as illustrated in Fig. 5d in the case 
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where the sterilization cleaning method 1 illustrated in Fig. 

5a Ls employed, as illustrated in Fig. 5e in the case where 

the sterilization cleaning method 2 illustrated in Fig. 5b 

is employed, or as illustrated in Fig. 5f in the case where 

the sterilization cleaning method 3 illustrated in Fig. 5c 

is employed. This flushing step is conducted until the 

concentration of hydrogen peroxide in flush water discharged 

through the blow pipe 22a reaches 1 mg/L or less. 

[0045] In the case where the sterilization cleaning method 

2 illustrated in Fig. 5b is employed, subsequent to the 

above-described flushing cleaning step, the microparticle 

removal membrane of the first microparticle removal membrane 

device 16 is replaced with a sterilized microparticle 

removal membrane. The replacement of the membrane may be 

performed prior to sterilization and flushing cleaning. In 

the case where the sterilization cleaning method 3 

illustrated in Fig. 5c is employed, subsequent to the above-

described flushing cleaning step, the pipe of the first 

microparticle removal membrane device 16 is replaced with a 

sterilized microparticle removal membrane. 

0046] <Fig. 3: Second Alkali Cleaning> 

After the termination of flushing, alkali cleaning 

(second alkali cleaning) is again performed as illustrated 

in Fig. 3. This cleaning step is conducted in the same 

manner as in the first alkali cleaning step. 
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[0047] <Fig. 4: Flushing> 

Subsequent to second alkali cleaning, flushing is 

performed as illustrated in Fig, 4. This flushing step is 

conducted as in the above-described flushing step. 

[0048] <Fig. 6 and Figs. 5a to 5c: Second Sterilization 

Cleaning> 

After the termination of the flushing step above, 

second sterilization cleaning is performed using hydrogen 

peroxide. In the first half of this second sterilization 

cleaning step, water is passed through the systems as 

illustrated in Fig. 6. 

[0049] The water-passing method illustrated in Fig. 6 is 

basically the same as those illustrated in Figs. 5a to 5c, 

but differs from those illustrated in Figs. 5a to 5c in that 

water containing hydrogen peroxide passed through the bypass 

pipe 15a is passed through not only the second microparticle 

removal membrane device 17 but also the first microparticle 

removal membrane device 16. The other water-passing 

conditions are the same as in Figs. 5a to 5c. The 

sterilization cleaning step illustrated in Fig. 6 is 

preferably conducted for 0.5 hr or more and is particularly 

preferably conducted for about 0.5 to 1 hr. 

[0050] After the termination of the sterilization cleaning 

step illustrated in Fig. 6, the sterilization cleaning step 

illustrated in Figs. 5a to 5c is conducted. The 
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sterilization cleaning step illustrated in Figs. 5a to 5c is 

preferably conducted for 1 to 24 hr and is particularly 

preferably conducted for about 2 to 12 hr. 

10051] <Fig. 4: Flushing> 

Flushing is performed by the method illustrated in Fig. 

4. Water-passing conditions under which this flushing step 

is conducted are the same as in the above-described flushing 

step. 

[0052] <Fig. 7: First Finishing> 

The first finishing water-passing step illustrated in 

Fig. 7 is conducted. The first finishing water-passing step 

is substantially the same as the flushing water-passing step 

illustrated in Fig. 4, but differs from the flushing step 

illustrated in Fig. 4 in that water discharged from the 

ultraviolet device 14 is passed through not only the bypass 

pipe 15a but also the ion-exchange device 15. The other 

conditions are the same as in the flushing step illustrated 

in Fig. 4. 

[0053] <Second Finishing> 

The second finishing water-passing step illustrated in 

Fig. 8 is conducted. The second finishing water-passing 

step is different from the first finishing water-passing 

step illustrated in Fig. 7 in the following respects 1) to 

3) . The other conditions are the same as in the first 

finishing water-passing step. 
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1) Water discharged from the ultraviolet oxidation 

device 14 is not passed through the bypass pipe 15a and is 

passed through only the ion-exchange device 15, 

2) Water discharged from the ion-exchange device 15 is 

passed through both first microparticle removal membrane 

device 16 and second microparticle removal membrane device 

17 . 

3) Water discharged from the microparticle removal 

membrane devices 16 and 17 is not passed to the water use 

point 3, and the whole amount of water discharged from the 

microparticle removal membrane devices 16 and 17 is passed 

through the bypass pipe 2a. 

[0054] The second finishing water-passing step is 

conducted until the quality of water discharged through the 

blow pipe 22a reaches the targeted quality of ultrapure 

water. After the termination of second finishing water-

passing, the system is returned to the steady-state 

operation illustrated in Fig. 1. 

[0055] [Second Embodiment] 

Figs. 9 to 15 illustrate the second embodiment of the 

present invention. 

[0056] The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 according to the second 

embodiment illustrated in Figs. 9 to 15 have the same 

structure as those illustrated in Fig. 1, except that the 
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second microparticle removal membrane device 17 is 

interposed between bypass pipes 15c and 15d of the ion-

exchange device 15 and the blow pipe 16c is disposed at a 

midpoint of the bypass pipe 15d. 

[0057] In Figs. 9 to 15, Reference numeral 15c denotes a 

portion of the bypass pipe of the ion-exchange device 15 

which is located upstream of the second microparticle 

removal membrane device 17, and Reference numeral 15d 

denotes a portion of the bypass pipe of the ion-exchange 

device 15 which is located downstream of the second 

microparticle removal membrane device 17. The other 

reference numerals in Figs. 9 to 15 denote the same portions 

as in Figs. 1 to 8. 

[0058] During the steady-state operation, as illustrated 

in Fig. 1, water (raw water of ultrapure water) contained in 

the tank 11 is conveyed using the pump 12 and treated in the 

heat exchanger 13, the ultraviolet device 14, the ion-

exchange device 15, and the first microparticle removal 

membrane device 16 successively. Thus, ultrapure water is 

produced. Ultrapure water produced in the ultrapure water 

production system 1 is fed to the water use point 3 through 

the channel 21. Part of the ultrapure water .s used at the 

water use point 3, and the unused part of the ultrapure 

water is returned to the ultrapure water production system 1 

through the channel 22. 
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[0059] [Example Cleaning Process] 

In order to perform cleaning sterilization or 

sterilization of the ultrapure water production system 1 and 

the ultrapure water feed pipe system 2, water is passed 

through the systems in the order of Fig. 9 —> Fig. 10 —» Fig. 

11 —» Figs. 12a to 12c —> Figs. 12d to 12f —> Fig. 10 —> Fig. 

11 —» Fig. 13 —» Figs. 12a to 12c —» Fig. 11 —» Fig. 14 —> Fig. 

15. In each figure, a pipe or tube denoted by a thick solid 

line is a pipe or tube through which water is passed and a 

pipe or tube denoted by a thin solid line is a pipe or tube 

through which water is not passed. 

[0060] <Fig. 9: Cleaning of Second Microparticle Removal 

Membrane Device> 

While ultrapure water produced in the first 

microparticle removal membrane device 16 is fed to the use 

point 3 as illustrated in Fig. 2 and excess water is 

returned to the tank 11, part of water discharged from the 

ultraviolet device 14 is fed into a microparticle removal 

membrane device 17 to which a membrane is not attached 

through the bypass pipe 15c and discharged to the outside of 

the system through the blow pipe 16c in order to perform 

blowing for a certain period of time as illustrated in Fig. 

9. When a resistivity of 18 MQ-cm or more is achieved, a 

microparticle removal membrane is attached to the second 

microparticle removal membrane device 17. 
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[0061] <Fig. 10: Alkali Cleaning> 

The number of microparticles contained in blow water 

discharged through the blow pipe 16c is measured. After the 

number of the microparticles has been confirmed to be equal 

to or less than a predetermined number (e.g., number of 

microparticles having a diameter of 50 nm or more is 500 

particle/L or less), the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 are subjected to 

alkali cleaning. Valve selection (channel switching) is 

made such that water is diverted from the ion-exchange 

device 15 and the first microparticle removal membrane 

device 16 of the ultrapure water production system 1 as 

illustrated in Fig. 10. The water level in the tank 11 is 

set to "Level: low" and controlled to be a lowest level at 

which the pump can keep operating. In the case where 

optional bypass pipes are disposed such that the heat 

exchanger 13 and the ultraviolet device 14 are bypassed, 

valves of the optional bypass pipes are slightly opened such 

that the liquid is also passed through the optional bypass 

pipes. The valve of the bypass pipe 2a of the ultrapure 

water feed pipe system 2 is slightly opened such that the 

liquid is also passed through the bypass pipe 2a. The blow 

pipe 16c is closed. 

[0062] Subsequently, an alkaline solution is charged into 

the tank 11 and circulated through the ultrapure water 
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production system 1 and the ultrapure water feed pipe system 

2 by using the pump 12 as illustrated in Fig. 10 such that 

water discharged from the ultrapure water production system 

1 is replaced with an alkaline solution having a pH of 9 or 

more. This alkali cleaning step is preferably conducted for 

0.5 hr or more and is particularly preferably conducted for 

about 1 to 2 hr. 

[0063] <Fig. 11: Flushing> 

While the primary pure water 4 is fed into the tank 11, 

the second blow pipe 22a, which is branched from the pipe 22 

at the end (downstream of a portion at which the pipe 22 

merges with the bypass pipe 2a) of the pipe 22, is opened 

and the returned water is blown off to the outside of the 

system as illustrated in Fig. 11 in order to wash away the 

alkaline solution contained in the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 with the primary pure water 4 to the outside of the system, 

that is, perform flushing. 

[0064] <Figs. 12a to 12c: Sterilization Cleaning> 

After wastewater resulting from flushing (water 

discharged through the blow pipe 22a) has been confirmed to 

have a pH of 8 or less and/or a resistivity of 10 MQ -cm or 

more, sterilization cleaning of the inside of the ultrapure 

water production system 1 and the inside of the ultrapure 

water feed pipe system 2 by using sterilization water, which 
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is illustrated in Fig. 12a, Fig. 12b, or Fig. 12c, is 

performed. 

[0065] <Fig. 12a: Sterilization Cleaning Method 1> 

Valve selection is made such that the ion-exchange 

device 15 of the ultrapure water production system 1 is 

bypassed and water is passed through the second 

microparticle removal membrane device 17; water is fed into 

both bypass pipes 16a and 16b and first microparticle 

removal membrane device 16; and sterilization water passed 

into a feedwater-side (primary side) portion of the membrane 

is discharged to the outside of the system through a 

concentrated-water pipe 16d without permeating through the 

membrane of the first microparticle removal membrane device 

16 as illustrated in Fig. 12a. The water level in the tank 

11 is adjusted accordingly. In the case where optional 

bypass pipes are disposed such that the heat exchanger 13 

and the ultraviolet device 14 are bypassed, the lines are 

slightly opened. 

[0066] The valve of the bypass pipe 2a of the ultrapure 

water feed pipe system 2 is slightly opened such that the 

sterilization water is also passed through the bypass pipe 

2a. The blow pipe 16c is closed. Subseguently, heating is 

performed using the heat exchanger 13 as needed until the 

required temperature is reached and hydrogen peroxide is 

charged into the tank 11 and circulated in the ultrapure 
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water production system 1 and the ultrapure water feed pipe 

system 2 by using pump 12 in order to replace the ultrapure 

water contained in the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 with the 

sterilization water. 

[0067] In this sterilization cleaning step, the 

sterilization water does not permeate through the first 

microparticle removal membrane device 16 and only the 

feedwater-side portion of the membrane is subjected to 

sterilization cleaning. However, the sterilization water 

fed into the feedwater-side portion of the membrane 

percolates to a secondary-side (permeation side) portion of 

the membrane, and thereby the secondary-side (permeation 

side) portion of the membrane can be sterilized. 

[0068] <Fig. 12b: Sterilization Cleaning Method 2> 

Valve selection is made such that the ion-exchange 

device 15 of the ultrapure water production system 1 is 

bypassed and water is passed through the second 

microparticle removal membrane device 17; and the first 

microparticle removal membrane device 16 is bypassed and 

water is passed through the bypass pipes 16a and 16b as 

illustrated in Fig. 12b. The water level in the tank 11 is 

adjusted accordingly. In the case where optional bypass 

pipes are disposed such that the heat exchanger 13 and the 

ultraviolet device 14 are bypassed, the lines are slightly 
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opened. The valve of the bypass pipe 2a of the ultrapure 

water feed pipe system 2 is slightly opened such that the 

sterilization water is also passed through the bypass pipe 

2a. The blow pipe 16c is closed. Subsequently, heating is 

performed using the heat exchanger 13 as needed until the 

required temperature is reached and hydrogen peroxide is 

charged into the tank 11 and circulated in the ultrapure 

water production system 1 and the ultrapure water feed pipe 

system 2 by using pump 12 in order to replace the ultrapure 

water contained in the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 with the 

sterilization water. 

[0069] <Fig. 12c: Sterilization Cleaning Method 3> 

After the microparticle removal membrane of the first 

microparticle removal membrane device 16 has been replaced 

with a pipe, valve selection is made such that the ion-

exchange device 15 of the ultrapure water production system 

1 is bypassed and water is passed through the second 

microparticle removal membrane device 17; and water is 

passed through both first microparticle removal membrane 

device 16 and bypass pipes 16a and 16b as illustrated in Fig. 

12c. The water level in the tank 11 is adjusted accordingly. 

In the case where optional bypass pipes are disposed such 

that the heat exchanger 13 and the ultraviolet device 14 are 

bypassed, the lines are slightly opened. The valve of the 
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bypass pipe 2a of the ultrapure water feed pipe system 2 is 

slightly opened such that the sterilization water is also 

passed through the bypass pipe 2a. The blow pipe 16c is 

closed. Subsequently, heating is performed using the heat 

exchanger 13 as needed until the required temperature is 

reached and hydrogen peroxide is charged into the tank 11 

and circulated in the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 by using pump 12 

in order to replace the ultrapure water contained in the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 with the sterilization water. 

[0070] Sterilization cleaning in accordance with any one 

of the above sterilization cleaning methods 1 to 3 is 

preferably performed for 0.5 hr or more and is particularly 

preferably performed for 1 to 2 hr. 

[0071] <Fig. 12d to 12f: Flushing> 

While the primary pure water 4 is fed into the tank 11, 

the second blow pipe 22a branched from the pipe 22 at the 

end (downstream of the point at which the pipe 22 merges 

with the bypass pipe 2a) of the pipe 22 is opened in order 

to wash away the sterilization water contained in the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 with the primary pure water 4 to the 

outside of the system as illustrated in Fig. 12d in the case 

where the sterilization cleaning method 1 illustrated in Fig. 
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12a is employed, as illustrated in Fig. 12e in the case 

where the sterilization cleaning method 2 illustrated in Fig. 

12b is employed, or as illustrated in Fig. 12f in the case 

where the sterilization cleaning method 3 illustrated in Fig. 

L2c is employed. This flushing step is conducted until the 

concentration of hydrogen peroxide in flush water discharged 

through the blow pipe 22a reaches 1 mg/L or less. 

[0072] In the case where the sterilization cleaning method 

2 illustrated in Fig. 12b is employed, subsequent to the 

above-described flushing cleaning step, the microparticle 

removal membrane of the first microparticle removal membrane 

device 16 is replaced with a sterilized microparticle 

removal membrane. The replacement of the membrane may be 

performed prior to sterilization and flushing cleaning. In 

the case where the sterilization cleaning method 3 

illustrated in Fig. 12c is employed, subsequent to the 

above-described flushing cleaning step, the pipe of the 

first microparticle removal membrane device 16 is replaced 

with a sterilized microparticle removal membrane. 

[0073] <Fig. 10: Second Alkali Cleaning> 

After the termination of flushing, alkali cleaning 

(second alkali cleaning) is again performed as illustrated 

in Fig. 10. This cleaning step is conducted in the same 

manner as in first alkali cleaning. 

[0074] <Fig. 11: Flushing> 
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Subsequent to second alkali cleaning, flushing is 

performed as illustrated in Fig. 11. This flushing step is 

conducted as in the above-described flushing step. 

[0075] <Fig. 13 and Figs. 12a to 12c: Second Sterilization 

Cleaning> 

After the termination of the flushing step above, 

second sterilization cleaning is performed using hydrogen 

peroxide. In the first half of this second sterilization 

clean ng step, water is passed through the systems as 

illustrated in Fig. 13. 

[0076] The water-passing method illustrated in Fig. 13 is 

basically the same as those illustrated in Figs. 12a to 12c, 

but differs from those illustrated in Figs. 12a to 12c in 

that water containing hydrogen peroxide passed through the 

bypass pipe 15d is passed through not only the bypass pipes 

16a and 16b but also the first microparticle removal 

membrane device 16. The other water-passing conditions are 

the same as in Figs. 12a to 12c. The sterilization cleaning 

step illustrated in Fig. 13 is preferably conducted for 0.5 

hr or more and is particularly preferably conducted for 

about 0.5 to 1 hr. 

[0077] After the termination of the sterilization cleaning 

step illustrated in Fig. 13, the sterilization cleaning step 

illustrated in Figs. 12a to 12c is conducted. The 

sterilization cleaning step illustrated in Figs. 12a to 12c 
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is preferably conducted for 1 to 24 hr and is particularly 

preferably conducted for about 2 to 12 hr. 

[0078] <Fig. 11: Flushing> 

Flushing is performed by the method illustrated in Fig. 

11. Water-passing conditions under which this flushing step 

is conducted are the same as in the above-described flushing 

step. 

[0079] <Fig. 14: First Finishing> 

First finishing water-passing illustrated in Fig. 14 is 

performed. The first finishing water-passing step is 

substantially the same as the flushing water-passing step 

illustrated in Fig. 11, but differs from the flushing step 

illustrated in Fig. 11 in that water discharged from the 

ultraviolet device 14 is passed through not only the 

microparticle removal membrane device 17 but also the on-

exchange device 15. The other conditions are the same as in 

the flushing step illustrated in Fig. 11. 

[0080] <Second Finishing> 

The second finishing water-passing step illustrated in 

Fig. 15 is conducted. The second finishing water-passing 

step is different from the first finishing water-passing 

step illustrated in Fig. 14 in the following respects 1) to 

3) . The other conditions are the same as in the first 

finishing water-passing step. 

1) Water discharged from the ultraviolet oxidation 
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device 14 is not passed through the microparticle removal 

membrane device 17 and is passed through only the ion-

exchange device 15. 

2) Water discharged from the ion-exchange device 15 is 

passed through both first microparticle removal membrane 

device 16 and bypass pipes 16a and 16b. 

3) Water discharged from the microparticle removal 

membrane device 16 is not passed to the use point 3, and the 

whole amount of water discharged from the microparticle 

removal membrane device 16 is passed through the bypass pipe 

[0081] The second finishing water-passing step is 

conducted until the quality of water discharged through the 

blow pipe 22a reaches the targeted quality of ultrapure 

water. After the termination of second finishing water-

passing, the system is returned to the steady-state 

operation. 

[0082] [Third Embodiment] 

Figs. 16 to 23 illustrate the third embodiment of the 

present invention. 

'0083] The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 according to the third 

embodiment illustrated in Figs. 16 to 23 have the same 

structure as those illustrated in Fig. 1, except that the 

second microparticle removal membrane device 17 is 
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interposed between bypass pipes 16a and 16b branched from 

the pipe 20 disposed downstream of the first microparticle 

removal membrane device 16 and a bypass pipe 16e is disposed 

such that the first microparticle removal membrane device 16 

is bypassed. The bypass pipe 16e may be omitted in the case 

where the third sterilization cleaning method is employed in 

the sterilization cleaning step described below. The other 

reference numerals in Figs. 16 to 23 denote the same 

portions as in Figs. 1 to 8. 

[0084] During the steady-state operation, as illustrated 

in Fig. 16, primary pure water 4 and ultrapure water 

returned through the ultrapure water feed pipe 22 are 

received in the tank 11. Water (raw water of ultrapure 

water) contained in the tank 11 is conveyed using the pump 

12 and treated in the heat exchanger 13, the ultraviolet 

device 14, the ion-exchange device 15, and the first 

microparticle removal membrane device 16 successively. Thus, 

ultrapure water is produced. 

[0085] [Example Cleaning Process] 

In order to perform cleaning sterilization or 

sterilization of the ultrapure water production system 1 and 

the ultrapure water feed pipe system 2, water is passed 

through the systems in the order of Fig. 17 —> Fig. 18 —> Fig. 

19 —> Figs. 20a to 20c —» Figs. 20d to 20f —> Fig. 18 —» Fig. 

19 -» Fig. 21 —> Figs. 20a to 20c -» Fig. 19 -> Fig. 22 —» Fig. 
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23. In each figure, a pipe or tube denoted by a thick solid 

line is a pipe or tube through which water is passed and a 

pipe or tube denoted by a thin solid line is a pipe or tube 

through which water is not passed. 

[0086] <Fig. 17: Cleaning of Second Microparticle Removal 

Membrane Device> 

While ultrapure water produced in the first 

microparticle removal membrane device 16 is fed to the use 

point 3 as illustrated in Fig. 2 and excess water is 

returned to the tank 11, part of water discharged from the 

ultraviolet device 14 is fed into a microparticle removal 

membrane device 17 to which a membrane is not attached 

through the bypass pipe 16a and discharged to the outside of 

the system through the blow pipe 16c in order to perform 

blowing for a certain period of time as illustrated in Fig. 

17. When a resistivity of 18 MQ-cm or more is achieved, a 

microparticle removal membrane is attached to the second 

microparticle removal membrane device 17. 

[0087] <Fig. 18: Alkali Cleaning> 

The number of microparticles contained in blow water 

discharged through the blow pipe 16c is measured. After the 

number of the microparticles has been confirmed to be equal 

to or less than a predetermined number (e.g., number of 

microparticles having a diameter of 50 nm or more is 500 

particle/L or less), the ultrapure water production system 1 



-Al­

and the ultrapure water feed pipe system 2 are subjected to 

alkali cleaning. Valve selection (channel switching) is 

made such that the liquid is diverted from the ion-exchange 

device 15 and the first microparticle removal membrane 

device 16 of the ultrapure water production system 1 and the 

liquid is passed through both pipe 20 and second 

microparticle removal membrane device 17 as illustrated in 

Fig. 18. The water level in the tank 11 is set to "Level: 

low" and controlled to be a lowest level at which the pump 

can keep operating. In the case where optional bypass pipes 

are disposed such that the heat exchanger 13 and the 

ultraviolet device 14 are bypassed, valves of the optional 

bypass pipes are slightly opened such that the alkaline 

solution is also passed through the optional bypass pipes. 

The valve of the bypass pipe 2a of the ultrapure water feed 

pipe system 2 is slightly opened such that the liquid is 

also passed through the bypass pipe 2a. The blow pipe 16c 

is closed. 

[0088] Subsequently, an alkaline solution is charged into 

the tank 11 and circulated through the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 by using the pump 12 as illustrated in Fig. 18 such that 

water discharged from the ultrapure water production system 

1 is replaced with an alkaline solution having a pH of 9 or 

more. This alkali cleaning step is preferably conducted for 
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0.5 hr or more and is particularly preferably conducted for 

about 1 to 2 hr. 

[0089] <Fig. 19: Flushing> 

While the primary pure water 4 is fed into the tank 11, 

the second blow pipe 22a, which is branched from the pipe 22 

at the end (downstream of a portion at which the pipe 22 

merges with the bypass pipe 2a) of the pipe 22, is opened 

and the returned water is blown off to the outside of the 

system as illustrated in Fig. 19 in order to wash away the 

alkaline solution contained in the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 with the primary pure water 4 to the outside of the system, 

that is, perform flushing. 

[0090] <Figs. 20a to 20c: Sterilization Cleaning: 

After wastewater resulting from flushing (water 

discharged through the blow pipe 22a) has been confirmed to 

have a pH of 8 or less and/or a resistivity of 10 MQ-cm or 

more, sterilization cleaning of the inside of the ultrapure 

water production system 1 and the inside of the ultrapure 

water feed pipe system 2 by using sterilization water, which 

-S illustrated in Fig. 20a, Fig. 20b, or Fig. 20c, is 

performed. 

[0091] <Fig. 20a: Sterilization Cleaning Method 1> 

Valve selection is made such that the ion-exchange 

device 15 of the ultrapure water production system 1 is 
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bypassed; water is passed through both first microparticle 

removal membrane device 16 and bypass pipe 16e; 

sterilization water passed into a feedwater-side (primary 

side) portion of the membrane is discharged to the outside 

of the system through a concentrated-water pipe 16d without 

permeating through the membrane of the first microparticle 

removal membrane device 16; and water is passed through both 

pipe 20 and second microparticle removal membrane device 17 

as illustrated in Fig. 20a. The water level in the tank 11 

is adjusted accordingly. In the case where optional bypass 

pipes are disposed such that the heat exchanger 13 and the 

ultraviolet device 14 are bypassed, the lines are slightly 

opened. 

[0092] The valve of the bypass pipe 2a of the ultrapure 

water feed pipe system 2 is slightly opened such that the 

sterilization water is also passed through the bypass pipe 

2a. The blow pipe 16c is closed. Subsequently, heating is 

performed using the heat exchanger 13 as needed until the 

required temperature is reached and hydrogen peroxide is 

charged into the tank 11 and circulated in the ultrapure 

water production system 1 and the ultrapure water feed pipe 

system 2 by using pump 12 in order to replace the ultrapure 

water contained in the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 with the 

sterilization water. 
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[0093] In this sterilization cleaning step, the 

Sterilization water does not permeate through the first 

microparticle removal membrane device 16 and only the 

feedwater-side portion of the membrane is subjected to 

sterilization cleaning. However, the sterilization water 

fed into the feedwater-side portion of the membrane 

percolates to a secondary-side (permeation side) portion of 

the membrane, and thereby the secondary-side (permeation 

side) portion of the membrane can be sterilized. 

[0094] <F'ig. 20b: Sterilization Cleaning Method 2> 

Valve selection is made such that the ion-exchange 

device 15 and the first microparticle removal membrane 

device 16 of the ultrapure water production system 1 are 

bypassed; and water is passed through the pipe 20 and the 

second microparticle removal membrane device 17 as 

illustrated in Fig. 20b. The water level in the tank 11 is 

adjusted accordingly. In the case where optional bypass 

pipes are disposed such that the heat exchanger 13 and the 

ultraviolet device 14 are bypassed, the lines are slightly 

opened. The valve of the bypass pipe 2a of the ultrapure 

water feed pipe system 2 is slightly opened such that the 

sterilization water is also passed through the bypass pipe 

2a. The blow pipe 16c is closed. Subsequently, heating is 

performed using the heat exchanger 13 as needed until the 

required temperature is reached and hydrogen peroxide is 
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charged into the tank 11 and circulated in the ultrapure 

water production system 1 and the ultrapure water feed pipe 

system 2 by using pump 12 in order to replace the ultrapure 

water contained in the ultrapure water production system 1 

and the ultrapure water feed pipe system 2 with the 

sterilization water, 

[0095] <Fig. 20c: Sterilization Cleaning Method 3> 

After the microparticle removal membrane of the first 

microparticle removal membrane device 16 has been replaced 

with a pipe, valve selection is made such that the ion-

exchange device 15 of the ultrapure water production system 

1 is bypassed; water is passed through the first 

microparticle removal membrane device 16; and water is 

passed through both pipe 20 and second microparticle removal 

membrane device 17 as illustrated in Fig. 20c. The water 

level in the tank 11 is adjusted accordingly. In the case 

where optional bypass pipes are disposed such that the heat 

exchanger 13 and the ultraviolet device 14 are bypassed, the 

lines are slightly opened. The valve of the bypass pipe 2a 

of the ultrapure water feed pipe system 2 is slightly opened 

such that the sterilization water is also passed through the 

bypass pipe 2a. The blow pipe 16c is closed. Subseguently, 

heating is performed using the heat exchanger 13 as needed 

until the required temperature is reached and hydrogen 

peroxide is charged into the tank 11 and circulated in the 
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ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 by using pump 12 in order to replace the 

ultrapure water contained in the ultrapure water production 

system 1 and the ultrapure water feed pipe system 2 with the 

sterilization water. 

[0096] Sterilization cleaning in accordance with any one 

of the above sterilization cleaning methods 1 to 3 is 

preferably performed for 0.5 hr or more and is particularly 

preferably performed for 1 to 2 hr. 

[0097] <F\g. 20d to 20f: Flushing> 

While the primary pure water 4 is fed into the tank 11, 

the second blow pipe 22a branched from the pipe 22 at the 

end (downstream of the point at which the pipe 22 merges 

with the bypass pipe 2a) of the pipe 22 is opened in order 

to wash away the sterilization water contained in the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 with the primary pure water 4 to the 

outside of the system as illustrated in Fig. 20d in the case 

where the sterilization cleaning method 1 Illustrated in Fig. 

20a is employed, as illustrated in Fig. 20e in the case 

where the sterilization cleaning method 2 illustrated in Fig. 

20b is employed, or as illustrated in Fig. 20f in the case 

where the sterilization cleaning method 3 illustrated in Fig. 

20c is employed. This flushing step is conducted until the 

concentration of hydrogen peroxide in flush water discharged 
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through the blow pipe 22a reaches 1 mg/L or less. 

[0098] In the case where the sterilization cleaning method 

2 illustrated in Fig. 20b is employed, subseguent to the 

above-described flushing cleaning step, the microparticle 

removal membrane of the first microparticle removal membrane 

device 16 is replaced with a sterilized microparticle 

removal membrane. The replacement of the membrane may be 

performed prior to sterilization and flushing cleaning. In 

the case where the sterilization cleaning method 3 

illustrated in Fig. 20c is employed, subsequent to the 

above-described flushing cleaning step, the pipe of the 

first microparticle removal membrane device 16 is replaced 

with a sterilized microparticle removal membrane. 

[0099] <Fig. 18: Second Alkali Cleaning> 

After the termination of flushing, alkali cleaning 

(second alkali cleaning) is again performed as illustrated 

in Fig. 18. This cleaning step is conducted in the same 

manner as in first alkali cleaning. 

[0100] <Fig. 19: Flushing> 

Subsequent to second alkali cleaning, flushing is 

performed as illustrated in Fig. 19. This flushing step is 

conducted as in the above-described flushing step. 

[0101] <Fig. 21 and Figs. 20a to 20c: Second Sterilization 

Cleaning> 

After the termination of the flushing step above, 
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second sterilization cleaning is performed using hydrogen 

peroxide. In the first half of this second sterilization 

cleaning step, water is passed through the systems as 

illustrated in Fig. 21. 

[0102] The water-passing method illustrated in Fig. 21 is 

basically the same as those illustrated in Figs. 20a to 20c, 

but differs from those illustrated in Figs. 20a to 20c in 

that water containing hydrogen peroxide passed through the 

bypass pipe 15a is passed through not only the bypass pipe 

16e but also the first microparticle removal membrane device 

16. The other water-passing conditions are the same as in 

Figs. 20a to 20c. The sterilization cleaning step 

illustrated in Fig. 21 is preferably conducted for 0.5 hr or 

more and is particularly preferably conducted for about 0.5 

to 1 hr. 

[0103] After the termination of the sterilization cleaning 

step illustrated in Fig. 21, the sterilization cleaning step 

illustrated in Figs. 20a to 20c is conducted. The 

sterilization cleaning step illustrated in Figs. 20a to 20c 

is preferably conducted for 1 to 24 hr and is particularly 

preferably conducted for about 2 to 12 hr. 

[0104] <Fig. 19: Flushing-

Flushing is performed by the method illustrated in Fig. 

-9. Water-passing conditions under which this flushing step 

is conducted are the same as in the above-described flushing 
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step. 

[0105] <Fig. 22: First Finishxng> 

First finishing water-passing illustrated in Fig. 22 is 

performed. The first finishing water-passing step is 

substantially the same as the flushing water-passing step 

illustrated in Fig. 19, but differs from the flushing step 

illustrated in Fig. 19 in that water discharged from the 

ultraviolet device 14 is passed through not only the bypass 

pipe 15a but also the ion-exchange device 15. The other 

conditions are the same as in the flushing step illustrated 

in Fig. 19. 

[0106] <Second Finishing> 

The second finishing water-passing step illustrated in 

Fig. 23 is conducted. The second finishing water-passing 

step is different from the first finishing water-passing 

step illustrated in Fig. 22 in the following respects 1) to 

3) . The other conditions are the same as in the first 

finishing water-passing step. 

1) Water discharged from the ultraviolet oxidation 

device 14 is not passed through the bypass pipe 15a and is 

passed through only the ion-exchange device 15. 

2) Water discharged from the ion-exchange device 15 is 

passed through only the first microparticle removal membrane 

device 16 and is not passed through the second microparticle 

removal membrane device 17. 
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3) Water discharged from the microparticle removal 

membrane device 16 is not passed to the use point 3, and the 

whole amount of water discharged from the microparticle 

removal membrane device 16 is passed through the bypass pipe 

2a. 

[0107] The second finishing water-passing step is 

conducted until the quality of water discharged through the 

blow pipe 22a reaches the targeted quality of ultrapure 

water. After the termination of second finishing water-

passing, the system is returned to the steady-state 

operation. 

[0108] Exemplary embodiments of the present invention are 

described above, and cleaning may be performed by a process 

other than the above-described cleaning process. 

[0109] For example, alkali cleaning may be performed once 

or three times or more. The sterilization cleaning step may 

be conducted after alkali cleaning has been performed plural 

times with a flushing step performed subsequent to each 

alkali cleaning step. 

[0110] The alkali cleaning step may be replaced with an 

acid cleaning step by using an acidic chemical instead of an 

alkaline chemical through the same process as in the alkali 

cleaning step. In another case, the alkali cleaning step 

and the acid cleaning step may be conducted alternately. 

[0111] The above-described cleaning process is a cleaning 
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method suitably employed in the case where an ultrapure 

water production system and an ultrapure water production 

feed system are newly constructed. In the regular 

maintenance of an ultrapure water production system and an 

ultrapure water production feed system that are in service, 

it is not always necessary to conduct the whole series of 

the cleaning steps described above. For example, it is 

possible to omit an alkali cleaning step and the subsequent 

flushing step, the first sterilization cleaning step and the 

subsequent flushing step, and the second alkali cleaning 

step and the subseguent flushing step and conduct, after 

precleaning, only the second sterilization cleaning step and 

the subsequent flushing and the first and second finishing 

cleaning steps. 

[0112] In the present invention, the first microparticle 

removal membrane device and the second microparticle removal 

membrane device may include a plurality of microparticle 

removal membranes arranged in parallel. The second 

microparticle removal membrane device, which is used in the 

cleaning step but not used in the process for producing 

ultrapure water, may include a smaller number of 

microparticle removal membranes than the first microparticle 

removal membrane device. 

[0113] The number of the microparticle removal membranes 

included in each microparticle removal membrane device 
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varies depending on the amount of ultrapure water produced 

in the ultrapure water production system. It is suitable to 

set the number of microparticle removal membranes included 

in the second microparticle removal membrane device to about 

1/2 or less the number of microparticle removal membranes 

included in the first microparticle removal membrane device. 

[0114] The alkaline solution used for alkali cleaning in 

the present invention is preferably prepared by dissolving 

one or more basic compounds selected from the group 

consisting of ammonia, ammonium compounds, hydroxides of 

alkali metals, and oxides of alkali metals in ultrapure 

water and is particularly preferably prepared by dissolving 

a tetraalkylammonium compound in ultrapure water. 

[0115] Water used for preparing a wash solution and water 

used for performing flushing are preferably desalted water 

and are more preferably primary pure water or ultrapure 

water. 

[0116] The sterilization water used for sterilization 

cleaning in the present invention is sterilization water 

that does not contain a large amount of metallic impurities 

and does not cause corrosion. Examples of such 

sterilization water include oxidizer-containing water such 

as hydrogen peroxide water and ozone water, organic 

solutions such as an isopropyl alcohol solution and an 

ethanol solution, and hot water at about 40°C to 85°C. Two 
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or more types of sterilization water may be used in 

combination. An aqueous solution having a pH of 4 to 7, 

which is capable of serving as a sterilizer, is particularly 

preferably used. Specifically, any one of hydrogen peroxide 

water having a hydrogen peroxide concentration of 0.01 to 10 

weight% at 10°C to 50°C, ozone water having an ozone 

concentration of 1 to 50 mg/L at 10°C to 40°C, and warm pure 

water that is primary pure water or ultrapure water at 60°C 

or more is preferably used. Water used as the sterilization 

water is preferably desalted water and is more preferably 

primary pure water or ultrapure water. 

[0117] The sterilized microparticle removal membrane, 

which is used in the sterilization cleaning methods 2 and 3 

in the above-described sterilization cleaning step, may be 

prepared by performing sterilization cleaning by using the 

above sterilization water and subseguently replacing the 

sterilization water contained in the membrane with ultrapure 

water. The sterilization effect of the sterilized 

microparticle removal membrane may be reduced after a long 

period of time has elapsed since the sterilization water was 

replaced with ultrapure water. Disposing such a 

microparticle removal membrane in the ultrapure water 

production system may cause elution of microorganisms. Thus, 

it is preferable to use the microparticle removal membrane 

for replacing the membrane of the microparticle removal 
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membrane device of the ultrapure water production system 

within 6 months and preferably within 3 months after the 

sterilization water has been replaced with ultrapure water. 

[0118] In the sterilization cleaning method 1 and the 

subsequent flushing cleaning step described above, the 

amount of sterilization water or flush water passed through 

the second microparticle removal membrane device 17 and the 

bypass pipe of the first microparticle removal membrane 

device 16 and the amount of water fed into a feedwater-side 

portion of the first microparticle removal membrane device 

16 are preferably controlled such that the first 

microparticle removal membrane device 16 is sterilized to a 

sufficient degree and a sufficient amount of sterilization 

water is passed through the pipes located downstream of the 

first microparticle removal membrane device 16. Accordingly, 

it is preferable to pass 1/2 or less the amount of 

sterilization water or flush water passed from the upstream 

side through the second microparticle removal membrane 

device 17 and the bypass pipe of the first microparticle 

removal membrane device 16 and feed the remaining part of 

the sterilization water or the flush water into the 

feedwater-side portion of the first microparticle removal 

membrane device 16. 

[0119] For the same reason, in the sterilization cleaning 

method 3 and the subsequent flushing cleaning step described 
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above, the ratio between the amount of water passed through 

the first microparticle removal membrane device 16 in which 

the microparticle removal membrane has been replaced with a 

pipe and the amount of water passed through the second 

microparticle removal membrane device 17 and the bypass pipe 

of the first microparticle removal membrane device 16 is 

preferably controlled such that 1/2 or more the amount o: 

sterilization water or flush water passed from the upstream 

side through the second microparticle removal membrane 

device 17 and the bypass pipe of the first microparticle 

removal membrane device 16 and the remaining part of the 

sterilization water or the flush water through the firs 

microparticle removal membrane device 16 in which the 

membrane has been replaced with a pipe. 

Examples 

[01201 The present invention is described more 

specifically with reference to Examples and Comparative 

examples below. 

[0121] In Examples 1 and 2 and Comparative example 1 below, 

the cleaning method according to the present invention was 

applied to a newly constructed ultrapure water production 

system. After being cleaned, the system was started. 

Subsequently, the guality of ultrapure water which was 

measured at the water use point (use point) was evaluated in 

the following manner. 
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[0122] Number of microparticles: the number of 

microparticles having a diameter of 50 nm or more was 

measured using a microparticle meter ("UDI150" produced by 

PMS (measurement time: 10 minutes). 

[0123] Metal (iron) concentration: the Fe concentration in 

the condensate of a sample was analyzed by ICP/MS at a 

frequency of once per day. 

[0124] Number of microorganisms: the number of 

microorganisms was analyzed three days after the start-up of 

the system by a culture method at a frequency of once per 

day. 

[0125] [Example 1] 

The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 illustrated in Fig. 1 

were cleaned by the above-described process in the order of 

Fig. 2 —» Fig. 3 —» Fig. 4 —> Fig. 5a -» Fig. 5d —» Fig. 3-> 

Fig. 4 —> Fig. 6 —> Fig. 5a —> Fig. 4 —» Fig. 7 -» Fig. 8. 

.0126] In the steady-state operation, ultrapure water 

flowed through the pipe 21 at a flow rate of 0.75 m/sec (15 

rrr'/hr) . 

[0127] <Precleaning> 

Water was passed in accordance with the flow 

illustrated in Fig. 2 such that the flow rate of water 

passed through the pipe 21 was 13 m3/hr and the flow rate of 

water passed through the blow pipe 16c was 2 i hr. 
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After the resistivity of water discharged through the 

blow pipe 16c had reached 18 MQ -cm or more, passing water 

through the second microparticle removal membrane device 17 

was stopped, and a microparticle removal membrane was 

subsequently attached to the second microparticle removal 

membrane device 17. 

[0128] <First Alkali Cleaning> 

An ultraviolet lamp of the ultraviolet device 14 was 

turned off. An aqueous tetramethylammonium hydroxide 

solution having a concentration of 25 mg/L was charged into 

the tank 11 as illustrated in Fig. 3 such that a pH of 10.5 

or more was achieved. An aqueous tetramethylammonium 

hydroxide solution was circulated in the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 for one hour in order to clean these systems. Water was 

not passed through either the ion-exchange device 15 or the 

microparticle removal membrane device 16, and the wash 

solution was diverted through the bypass pipes 15a, 16a, 16b, 

and 2a and the microparticle removal membrane device 17. 

[0129] <Flushing> 

In accordance with the flow illustrated in Fig. 4, 

wastewater resulting from cleaning was discharged through 

the blow pipe 22a, primary pure water 4 serving as flush 

water was fed into the tank 11, and the water was passed 

through the ultrapure water production system 1 and the 
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ultrapure water feed pipe system 2 at a flow rate of 0.75 

m/sec in order to wash away the wash solution remaining 

inside the systems, that is, perform flushing. Water was 

not passed through either the ion-exchange device 15 or the 

microparticle removal membrane device 16, and the flush 

water was diverted through the bypass pipes 15a, 16a, 16b, 

and 2a and the microparticle removal membrane device 17 as 

illustrated in Fig. 4. 

[0130] The above-described flushing step was conducted for 

1 hour and terminated when the pH of the flush water 

discharged through the blow pipe 22a reached 8. 

[0131] <First Sterilization Cleaning> 

The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 were sterilized in 

accordance with the flow illustrated in Fig. 5a. 

[0132] After the lamp of the ultraviolet device 14 had 

been confirmed to be turned off, the temperature of water 

circulating in the ultrapure water production system 1 and 

the ultrapure water feed pipe system 2 at a flow rate of 

0.75 m/sec was controlled to be 40°C using the heat 

exchanger 13, and hydrogen peroxide was subsequently charged 

into the tank 11 at a concentration of 0.1 weight%. The 

hydrogen peroxide solution that served as sterilization 

water was circulated in the ultrapure water production 

system 1 and the ultrapure water feed pipe system 2 for one 
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hour. In this step, water was not passed through the ion-

exchange device 15, and the sterilization water was 

circulated through the bypass pipes 15a, 16a, 16b, and 2a 

and the microparticle removal membrane device 17. 

Part (1/2 or less the amount of the sterilization water 

passed through the bypass pipe 15a) of the sterilization 

water was fed into a feedwater-side portion of the membrane 

and discharged to the outside of the system from a 

concentrated-water-side portion of the membrane. 

[0133] <Flushing> 

Flushing was performed in accordance with the flow 

illustrated in Fig. 5d. The sterilization solution was 

discharged through the blow pipe 22a, primary pure water 4 

serving as flush water was fed into the tank 11, and the 

water was passed through the ultrapure water production 

system 1 and the ultrapure water feed pipe system 2 at a 

flow rate of 0.75 m/sec in order to wash away the 

sterilization water remaining inside the systems, that is, 

perform flushing. In this flushing step, part of the flush 

water was fed into the feedwater-side portion of the first 

microparticle removal membrane device 16 as in the first 

sterilization cleaning step described above. 

[0134] The above flushing step was conducted for two hours 

and terminated when the hydrogen peroxide contained in the 

flush water discharged through the blow pipe 22a became 
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undetectable with hydrogen peroxide test paper. 

[0135] <Second Alkali Cleaning> 

Alkali cleaning of the ultrapure water production 

system 1 and the ultrapure water feed pipe system 2 was 

again performed in accordance with the flow illustrated in 

Fig. 3. 

[0136] After the lamp of the ultraviolet device 14 had 

been confirmed to be turned off, an aqueous 

tetramethylammonium hydroxide solution having a 

concentration of 25 mg/L was charged into the tank 11 of the 

ultrapure water production system 1, in which water was 

circulated at a flow rate of 0.75 m/sec, such that a pH of 

10.5 or more was achieved. An aqueous tetramethylammonium 

hydroxide solution was circulated in the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 for two hours in order to clean these systems. Water was 

not passed through either the ion-exchange device 15 or the 

microparticle removal membrane device 16, and the wash 

solution was diverted through the bypass pipes 15a, 16a, 16b, 

and 2a and the microparticle removal membrane device 17. 

[0137] <Flushing> 

In accordance with the flow illustrated in Fig. 4, the 

wash solution was discharged through the blow pipe 22a, 

primary pure water 4 serving as flush water was fed into the 

tank 11, and the water was passed through the ultrapure 
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water production system 1 and the ultrapure water feed pipe 

system 2 at a flow rate of 0.75 m/sec in order to wash away 

the wash solution remaining inside the systems, that is, 

perform flushing. 

[0138] The above-described flushing step was conducted for 

1 hour and terminated when the pH of the flush water 

discharged through the blow pipe reached 8. 

[0139] <Second Sterilization Cleaning> 

Second sterilization cleaning of the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 was performed in accordance with the flow illustrated in 

Fig. 6 and subsequently performed in accordance with the 

flow illustrated in Fig. 5a. 

[0140] After the lamp of the ultraviolet device 14 had 

been confirmed to be turned off, the temperature of water 

circulating in the ultrapure water production system 1 and 

the ultrapure water feed pipe system 2 at a flow rate of 

0.75 m/sec was controlled to be 40°C using the heat 

exchanger 13, and hydrogen peroxide was subsequently charged 

into the tank 11 at a concentration of 0.1 weight% as 

illustrated in Fig. 6. The hydrogen peroxide solution that 

served as sterilization water was circulated in the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 for two hours. In this step, the water 

was not passed through the ion-exchange device 15, and the 
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water was passed through both microparticle removal membrane 

devices 16 and 17 only for first 30 minutes. 

[0141] Subsequently, the sterilization water was passed 

through the systems as illustrated in Fig. 5a. 

[0142] <Flushing> 

In accordance with the flow illustrated in Fig. 4, the 

wash water was discharged through the blow pipe 22a, primary 

pure water serving as flush water was fed into the tank 11, 

and the water was passed through the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 at a flow rate of 0.75 m/sec in order to wash away the 

wash water remaining inside the systems, that is, perform 

flushing. 

[0143] The above flushing step was conducted for two hours 

and terminated when the hydrogen peroxide contained in the 

flush water discharged through the blow pipe 22a became 

undetectable using hydrogen peroxide test paper. 

[0144] <First F.inishing> 

As illustrated in Fig. 7, while flush water was passed 

through the bypass pipes 15a, 16a, and 16b and the 

microparticle removal membrane device 17 such that the water 

was not passed through the microparticle removal membrane 

device 16, the water was passed through both ion-exchange 

device 15 and bypass pipe 15a, and wastewater was discharged 

through the blow pipe 22a. 
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[0145] <Second Finishing Cleaning> 

One hour after the first finishing cleaning step had 

been started, passing water through the bypass pipe 15a was 

stopped, water treated in the ion-exchange device 15 was 

passed through the bypass pipes 16a and 16b and the 

microparticle removal membrane devices 16 and 17, and 

wastewater was discharged through the blow pipe 22a as 

illustrated in Fig. 8. 

10146] One hour after the second finishing cleaning step 

had been started, cleaning and sterilization of the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 were terminated. Subsequently, the 

systems were returned to the steady-state operation 

illustrated in Fig. 1. 

[0147] The quality of ultrapure water measured at. the 

water use point (use point) 3 was evaluated. The amount of 

time required to reduce the number of microparticles 

contained in ultrapure water to 100 particle/L or less after 

starting the systems was measured. The amount of time 

required to reduce the metal (Fe) concentration to 0.1 ng/L 

or less after starting the systems was measured. The amount 

of time required to reduce the number of microorganisms to 1 

count/L or less after starting the systems was measured. 

Table 1 summarizes the results. 

014 8] [Example 2] 
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The ultrapure water production system and the ultrapure 

water production feed system were cleaned as in Example 1, 

except that the sterilization cleaning step illustrated in 

Fig. 5a and the flushing step illustrated in Fig. 5d which 

were conducted in Example 1 were changed to the 

sterilization cleaning step illustrated in Fig. 5c and the 

flushing step illustrated in Fig. 5f, respectively. 

[0149] In the sterilization cleaning step, after the 

microparticle removal membrane of the first microparticle 

removal membrane device 16 had been replaced with a pipe, 

1/5 the amount of the sterilization water or the flush water 

passed through the bypass pipe 15a was passed through the 

first microparticle removal membrane device 16 to which the 

membrane was not attached, and the remaining part of the 

sterilization water or the flush water was passed through 

the second microparticle removal membrane device 17 in order 

to perform cleaning. The sterilized microparticle removal 

membrane used was a microparticle removal membrane that had 

been stored for 3 months after being sterilized by being 

immersed in hydrogen peroxide water having a concentration 

of 1 weight% for 2 hours and the sterilization water was 

subsequently replaced with ultrapure water. 

[0150] The quality of ultrapure water which was measured 

after the system had been started was evaluated as in 

Example 1. Table 1 summarizes the results. 
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[0151] [Comparative Example 1] 

The ultrapure water production system and the ultrapure 

water production feed system were cleaned as in Example 1, 

except that water was not passed through the second 

microparticle removal membrane device but was passed through 

only the first microparticle removal membrane device in the 

precleaning step, the alkali cleaning step, the first 

finishing step, the second finishing step, the sterilization 

cleaning step, and the flushing step. The quality of 

ultrapure water which was measured after the system had been 

started was evaluated as in Example 1. Table 1 summarizes 

the results. 

[0152] [Comparative Example 2] 

The ultrapure water production system and the ultrapure 

water production feed system were cleaned as in Example 1, 

except that, an additional pipe was disposed such that the 

first microparticle removal membrane device was bypassed; 

water was passed through the bypass pipe instead of the 

second microparticle removal membrane device in the 

precleaning step, the alkali cleaning step, the first 

finishing step, the second finishing step, the sterilization 

cleaning step, and the flushing step; and the sterilization 

water, the flush water, or the like passed through the 

bypass pipe 15a was passed through the additional bypass 

pipe. The quality of ultrapure water which was measured 
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after the system had been started was evaluated as in 

Example 1. Table 1 summarizes the results, 

[0153] [Table 1] 

Example 1 Example 2 Comparative 
example 1 

Comparative 
example 2 

Amount of time (day) required to satisfy Number 
of Microparticles Contained in Ultrapure Water < 

100 Particle/L 
7 7 30 7 

Amount of time (day) required to satisfy 
Concentration of Metals (Fe) in Ultrapure Water < 

0.1 ng/L 
7 7 7 30 

Amount of time (day) required to satisfy Number 
of Microorganisms Contained in Ultrapure Water < 

1 Count/L 
3 3 3 3 

[0154] The results summarized in Table 1 confirm that, 

according to the present invention, ultrapure water having 

high quality became available at the water use point within 

a short period of time after sterilization cleaning had been 

performed. 

[0155] [Example 3] 

The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 illustrated in Fig. 1 

were cleaned by the above-described process in the order of 

Fig. 2 —» Fig. 3 —» Fig. 4 —> Fig. 5b -» Fig. 5e —» Fig. 3—> 

Fig. 4 —> Fig. 6 —> Fig. 5b —> Fig. 4 —> Fig. 7 —> Fig. 8. 

[0156] In the steady-state operation, ultrapure water 

flowed through the pipe 21 at a flow rate of 0.75 m/sec (15 

ir /hr) . 
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[0157] <Precleaning> 

Water was passed in accordance with the flow 

illustrated in Fig. 2 such that the flow rate of water 

passed through the pipe 21 was 13 m3/hr and the flow rate of 

water passed through the blow pipe 16c was 2 i hr. After 

the resistivity of water discharged through the blow pipe 

16c had reached 18 MQ-cm or more, passing water through the 

second microparticle removal membrane device 17 was stopped, 

and a microparticle removal membrane was subsequently 

attached to the second microparticle removal membrane device 

17. 

[0158] <First Alkali Cleaning> 

An ultraviolet lamp of the ultraviolet device 14 was 

turned off. An aqueous tetramethylammonium hydroxide 

solution having a concentration of 25 mg/L was charged into 

the tank 11 as illustrated in Fig. 3 such that a pH of 10.5 

or more was achieved. An aqueous tetramethylammonium 

hydroxide solution was circulated in the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 for one hour in order to clean these systems. Water was 

not passed through either the ion-exchange device 15 or the 

microparticle removal membrane device 16, and the wash 

solution was diverted through the bypass pipes 15a, 16a, 16b, 

and 2a and the microparticle removal membrane device 17. 

[0159] <Flushing> 
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In accordance with the flow illustrated in Fig. 4, 

wastewater resulting from cleaning was discharged through 

the blow pipe 22a, primary pure water 4 serving as flush 

water was fed into the tank 11, and the water was passed 

through the ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 at a flow rate of 0.75 

m/sec in order to wash away the wash solution remaining 

inside the systems, that is, perform flushing. Water was 

not passed through either the ion-exchange device 15 or the 

microparticle removal membrane device 16, and the flush 

water was diverted through the bypass pipes 15a, 16a, 16b, 

and 2a and the microparticle removal membrane device 17 as 

illustrated in Fig. 4. 

[0160] The above-described flushing step was conducted for 

1 hour and terminated when the pH of the flush water 

discharged through the blow pipe 22a reached 8. 

[0161] <First Sterilization Cleaning> 

The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 were sterilized in 

accordance with the flow illustrated in Fig. 5b. 

[0162] After the lamp of the ultraviolet device 14 had 

been confirmed to be turned off, the temperature of water 

circulating in the ultrapure water production system 1 and 

the ultrapure water feed pipe system 2 at a flow rate of 

0.75 m/sec was controlled to be 40°C using the heat 
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exchanger 13, and hydrogen peroxide was subsequently charged 

into the tank 11 at a concentration of 0.1 weight%. The 

hydrogen peroxide solution was circulated in the ultrapure 

water production system 1 and the ultrapure water feed pipe 

system 2 for one hour. In this step, water was not passed 

through either the ion-exchange device 15 or the 

microparticle removal membrane device 16, and the 

sterilization water was circulated through the bypass pipes 

15a, 16a, 16b, and 2a and the microparticle removal membrane 

device 17. 

[0163] <Flushing> 

Flushing was performed in accordance with the flow 

illustrated in Fig. 5e. The sterilization solution was 

discharged through the blow pipe 22a, primary pure water 4 

serving as flush water was fed into the tank 11, and the 

water was passed through the ultrapure water production 

system 1 and the ultrapure water feed pipe system 2 at a 

flow rate of 0.75 m/sec in order to wash away the wash water 

remaining inside the systems, that is, perform flushing. 

[0164] The above flushing step was conducted for two hours 

and terminated when the hydrogen peroxide contained in the 

flush water discharged through the blow pipe 22a became 

undetectable using hydrogen peroxide test paper. 

[0165] <Second Alkali Cleaning> 

Alkali cleaning of the ultrapure water production 
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system 1 and the ultrapure water feed pipe system 2 was 

again performed in accordance with the flow illustrated in 

Fig. 3. 

[0166] After the lamp of the ultraviolet device 14 had 

been confirmed to be turned off, an aqueous 

tetramethylammonium hydroxide solution having a 

concentration of 25 mg/L was charged into the tank 11 of the 

ultrapure water production system 1, in which water was 

circulated at a flow rate of 0.75 m/sec, such that a pH of 

10.5 or more was achieved. An aqueous tetramethylammonium 

hydroxide solution was circulated in the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 for two hours in order to clean these systems. Water was 

not passed through either the ion-exchange device 15 or the 

microparticle removal membrane device 16, and the wash 

solution was diverted through the bypass pipes 15a, 16a, 16b, 

and 2a and the microparticle removal membrane device 17. 

[0167] <Flush.ing> 

In accordance with the flow illustrated in Fig. 4, the 

wash solution was discharged through the blow pipe 22a, 

primary pure water 4 serving as flush water was fed into the 

tank 11, and the water was passed through the ultrapure 

water production system 1 and the ultrapure water feed pipe 

system 2 at a flow rate of 0.75 m/sec in order to wash away 

the wash solution remaining inside the systems, that is, 
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perform flushing. 

[0168] The above-described flushing step was conducted for 

1 hour and terminated when the pH of the flush water 

discharged through the blow pipe reached 8. 

-10169] <Sec.ond Sterilization Cleaning> 

Second sterilization cleaning of the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 was performed in accordance with the flow illustrated in 

Fig. 6 and subsequently performed in accordance with the 

flow illustrated in Fig. 5b. 

[0170] After the lamp of the ultraviolet device 14 had 

been confirmed to be turned off, the temperature of water 

circulating in the ultrapure water production system 1 and 

the ultrapure water feed pipe system 2 at a flow rate of 

0.75 m/sec was controlled to be 40°C using the heat 

exchanger 13, and hydrogen peroxide was subsequently charged 

into the tank 11 at a concentration of 0.1 weight% as 

illustrated in Fig. 6. The hydrogen peroxide solution that 

served as sterilization water was circulated in the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 for two hours. In this step, water was 

not passed through the ion-exchange device 15, and the water 

was passed through both microparticle removal membrane 

devices 16 and 17 only for first 30 minutes. 

[0171] Subsequently, passing water through the 
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microparticle removal membrane device 16 was stopped, and 

the sterilization solution was passed through the bypass 

pipes 15a, 16a, and 16b and the microparticle removal 

membrane device 17 as illustrated in Fig. 5b. 

[0172] <Flushing> 

In accordance with the flow illustrated in Fig. 4, the 

wash solution was discharged through the blow pipe 22a, 

primary pure water serving as flush water was fed into the 

tank 11, and the water was passed through the ultrapure 

water production system 1 and the ultrapure water feed pipe 

system 2 at a flow rate of 0.75 m/sec in order to wash away 

the wash solution remaining inside the systems, that is, 

perform flushing. 

[0173] The above flushing step was conducted for two hours 

and terminated when the hydrogen peroxide contained in the 

flush water discharged through the blow pipe 22a became 

undetectable using hydrogen peroxide test paper. 

[0174] <First Finishing> 

As illustrated in Fig. 7, while flush water was passed 

through the bypass pipes 15a, 16a, and 16b and the 

microparticle removal membrane device 17 such that the water 

was not passed through the microparticle removal membrane 

device 16, the water was passed through both ion-exchange 

device 15 and bypass pipe 15a, and wastewater was discharged 

through the blow pipe 22a. 
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[0175] <Second Finishing Cleaning> 

One hour after the first finishing cleaning step had 

been started, passing water through the bypass pipe 15a was 

stopped, water treated in the ion-exchange device 15 was 

passed through the bypass pipes 16a and 16b and the 

microparticle removal membrane devices 16 and 17, and 

wastewater was discharged through the blow pipe 22a as 

illustrated in Fig. 8. 

[0176] One hour after the second finishing cleaning step 

had been started, cleaning and sterilization of the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 were terminated. Subsequently, the 

systems were returned to the steady-state operation 

illustrated in Fig. 1. 

[0177] Subsequently, the number of microparticles having a 

cj) of 50 nm or more contained in the ultrapure water was 

measured at the water use point (use point) 3 by using a 

1ight-scattering microparticle monitor. The relationship 

between the amount of time elapsed and the number of 

microparticles contained in the ultrapure water was examined. 

Table 2 summarizes the results. 

[0178] [Comparative Example 3] 

The ultrapure water production system and the ultrapure 

water production feed system were cleaned as in Example 3, 

except that, an additional pipe was disposed such that the 
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first microparticle removal membrane device was bypassed; 

water was passed through the bypass pipe instead of the 

second microparticle removal membrane device in the 

precleaning step, the alkali cleaning step, the first 

finishing step, the second finishing step, the sterilization 

cleaning step, and the flushing step; and the sterilization 

water, the flush water, or the like passed through the 

bypass pipe 15a was passed through the additional bypass 

pipe. The quality of ultrapure water which was measured 

after the system had been started was evaluated as in 

Example 3. Table 2 summarizes the results. 

[017 9] [Example 4] 

The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 illustrated in Figs. 9 to 

15 were subjected to sterilization cleaning by the above-

described process in the order of Fig. 9 —> Fig. 10 —> Fig. 

11 —> Fig. 12b —» Fig. 12e —» Fig, 10—> Fig. 11 —> Fig. 13 —> 

Fig. 12b —» Fig. 11 —> Fig. 14 —» Fig. 15. 

[0180] Precleaning was performed in accordance with the 

flow illustrated in Fig. 9. The flow rate of water passed 

through the pipe 21 was 13 m3/hr. The flow rate of water 

passed through the blow pipe 16c was 2 rrr/hr. The other 

conditions were the same as the case illustrated in Fig. 2. 

[0181] Fig. 10 illustrates an alkali cleaning step 

substantially the same as that illustrated in Fig. 3. In 
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Fig. 10, the whole amount of water passed from the 

ultraviolet device 14 is passed through the bypass pipe 15c, 

the second microparticle removal membrane device 17, and the 

bypass pipes 15d, 16a, and 16b, and water is not passed 

through the first microparticle removal membrane device 16. 

The other conditions of the alkali cleaning step illustrated 

in Fig. 10 are the same as in that conducted in Example 3 

which is illustrated in Fig. 3. 

[0182] Fig. 11 illustrates a flushing step similar to that 

illustrated in Fig. 4. In Fig. 11, the whole amount of 

water passed from the ultraviolet device 14 is passed 

through the bypass pipe 15c, the microparticle removal 

membrane device 17, and the bypass pipes 15d, 16a, and 16b, 

and water is not passed through the microparticle removal 

membrane device 16. The other conditions of the flushing 

step are the same as in that conducted in Example 3 which is 

illustrated in Fig. 4. 

0183] Fig. 12b illustrates a first sterilization cleaning 

step and a second sterilization cleaning step (second half) 

similar to the sterilization cleaning step illustrated in 

Fig. 5b. In Fig. 12b, the whole amount of water passed from 

the ultraviolet device 14 is passed through the bypass pipe 

15c, the microparticle removal membrane device 17, and the 

bypass pipes 15d, 16a, and 16b, and water is not passed 

through the microparticle removal membrane device 16. The 
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other conditions of the sterilization cleaning step are the 

same as in that conducted in Example 3 which is illustrated 

in Fig. 5b. 

[0184] Fig. 12e illustrates a flushing step similar to 

that illustrated in Fig. 5e. In Fig. 12e, the whole amount 

of water passed from the ultraviolet device 14 is passed 

through the bypass pipe 15c, the microparticle removal 

membrane device 17, and the bypass pipes 15d, 16a, and 16b, 

and water is not passed through the microparticle removal 

membrane device 16. The other conditions of the flushing 

step are the same as in that conducted in Example 3 which is 

illustrated in Fig. 5e. 

[0185] Fig. 13 illustrates the flow of the first half of 

the second sterilization cleaning step. The sterilization 

cleaning step illustrated in Fig. 13 is different from that 

illustrated in Fig. 12b in that, in the sterilization 

cleaning step illustrated in Fig. 13, the sterilization wash 

water passed from the ultraviolet device 14 is not passed 

through the ion-exchange device 15 and water is passed 

through the microparticle removal membrane device 16 only 

for first 30 minutes. The other conditions of the 

sterilization cleaning step are the same as in that 

illustrated in Fig. 12b. 

[0186] Fig. 14 illustrates a first finishing step similar 

to that illustrated in Fig. 7. Fig. 15 illustrates a second 
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finishing step similar to that illustrated in Fig. 8. In 

Fig. 14, water passed through the ultraviolet device 14 is 

passed through both ion-exchange device 15 and second 

microparticle removal membrane device 17. The merged water 

is passed through only the bypass pipes 16a and 16b and is 

not passed through the first microparticle removal membrane 

device 16. 

In Fig. 15, water passed through the ultraviolet device 

14 is passed through the ion-exchange device 15 and the 

first microparticle removal membrane device 16, but not 

passed through either the bypass pipes 15c and 15d or the 

second microparticle removal membrane device 17. The other 

water-passing conditions of the finishing steps illustrated 

in Figs. 14 and 15 are the same as in the finishing steps of 

Example 3 which are illustrated in Figs. 7 and 8, 

respectively. 

[0187] The ultrapure water production system 1 and the 

ultrapure water feed pipe system 2 were cleaned and 

sterilized in the above-described manner. Subsequently, 

after the steady-state operation had been restarted, the 

number of microparticles having a (j) of 50 nm or more 

contained in the ultrapure water was measured at the water 

use point (use point) 3 by using a light-scattering 

microparticle monitor. The relationship between the amount 

of time elapsed and the number of microparticles contained 
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in the ultrapure water was examined. Table 2 summarizes the 

results. 

[0188] [Table 2] 

Example 3 Comparative 
example 3 Example 4 

Amount of time (day) required to reduce the number 
of microparticles having a diameter of 50 nm or 
more which were contained in ultrapure water to 
500 particle/L or less after restarting the steady-
state operation 

3 6 4 

[0189] As is clear from the comparison between the results 

of Example 3 and Comparative Example 3 summarized in Table 2, 

passing water through the second microparticle removal 

membrane device 17 disposed parallel to the first 

microparticle removal membrane device 16 as in Example 3 

enabled the number of microparticles having a (j) of 50 nm or 

more which were contained in ultrapure water at the water 

use point (use point) 3 in the ultrapure water feed pipe 

system 2 to reach 500 particle/L or less in 3 days after the 

ultrapure water production system 1 and the ultrapure water 

feed pipe system 2 had been cleaned and sterilized, which 

was 3 days early compared with Comparative Example 3, where 

a method of the related art was simulated. 

[0190] This is presumably because microparticles generated 

from a sliding portion of the pump 12 of the ultrapure water 
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production system 1 in the cleaning and sterilization step 

contaminated the ultrapure water feed pipe system 2. Thus, 

the number of microparticles having a <|> of 50 nm or more was 

measured at the outlet of the pump 12 of the ultrapure water 

production system 1 during the production of ultrapure water 

by using a light-scattering microparticle monitor. As a 

result, it was confirmed that about 10,000 to 20,000 

particle/L of microparticles were constantly discharged. 

[0191] Passing water through the second microparticle 

removal membrane device 17 disposed parallel to the ion-

exchange device 15 as in Example 4 enabled the number of 

microparticles having a (j) of 50 nm or more which were 

contained in ultrapure water at the water use point (use 

point) 3 in the ultrapure water feed pipe system 2 to reach 

500 particle/L or less in 4 days after the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 had been cleaned and sterilized, which was 2 days early 

compared with Comparative Example 3, where a method of the 

related art was simulated. 

[0192] While an example case where the second 

microparticle removal membrane device is interposed between 

a final pump of the ultrapure water production system and 

the first microparticle removal membrane device is described 

in embodiments above, an ultrapure water production system 1 

and an ultrapure water feed pipe system 2 (Figs. 16 to 23) 
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in which the second microparticle removal membrane device is 

disposed downstream of the first microparticle removal 

membrane device may also have the same advantageous effects 

when water can be passed through the ultrapure water 

production system 1 and the ultrapure water feed pipe system 

2 in the same manner as in the above-described embodiments 

by switching valves and the like. 

[0193] Although the present invention has been described 

in detail with reference to particular embodiments, it is 

apparent to a person skilled in the art that various 

modifications can be made therein without departing from the 

spirit and scope of the present invention. 

The present application is based on Japanese Patent 

Application Nos. 2013-083233, 2013-113027, and 2013-153640, 

wh:ch are incorporated herein by reference in their entirety. 
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CLAIMS 

[Claim 1] 

A method for cleaning an ultrapure water production 

system including a tank, a pump, a heat exchanger, an 

ultraviolet device, an ion-exchange device, and a first 

microparticle removal membrane device, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production system in order to perform 

sterilization cleaning of the ultrapure water production 

system and a step in which flush water is passed through the 

ultrapure water production system in order to perform 

flushing cleaning of the ultrapure water production system 

subsequent to sterilization cleaning, 

wherein a second microparticle removal membrane device 

is disposed parallel to the first microparticle removal 

membrane device, and 

wherein any one of cleaning steps described in (I — 1) to 

(1-3) below is conducted and, subsequent to the cleaning 

step, water is not passed through the second microparticle 

removal membrane device, but is passed through the heat 

exchanger, the ultraviolet device, the ion-exchange device, 

and the first microparticle removal membrane device in order 

to produce ultrapure water, 

(1-1) part of the sterilization water or the flush 

water is fed into the first microparticle removal membrane 
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device and discharged from a feedwater-side potion of the 

first microparticle removal membrane device to a 

concentrated-water-side portion of the first microparticle 

removal membrane device without permeating through a 

microparticle removal membrane included in the first 

microparticle removal membrane device, and the remaining 

part of the sterilization water or the flush water is passed 

through the second microparticle removal membrane device, 

(1-2) the whole amount of sterilization water or flush 

water is passed through the second microparticle removal 

membrane device, and the microparticle removal membrane of 

the first microparticle removal membrane device is replaced 

with a sterilized microparticle removal membrane, and 

(1-3) after the microparticle removal membrane of the 

first microparticle removal membrane device is replaced with 

a pipe, part of the sterilization water or the flush water 

is passed through the first microparticle removal membrane 

device, the remaining part of the sterilization water or the 

flush water is passed through the second microparticle 

removal membrane device, and the pipe of the first 

microparticle removal membrane device is subsequently 

replaced with a sterilized microparticle removal membrane. 

[Claim 2] 

A method for cleaning an ultrapure water production 

system including a tank, a pump, a heat exchanger, an 
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ultraviolet device, an ion-exchange device, and a first 

microparticle removal membrane device, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production system i.n order to perform 

sterilization cleaning of the ultrapure water production 

system and a step in which flush water is passed through the 

ultrapure water production system in order to perform 

flushing cleaning of the ultrapure water production system 

subsequent to sterilization cleaning, 

wherein a second microparticle removal membrane device 

is interposed between a final pump of the ultrapure water 

production system and the first microparticle removal 

membrane device such that water can be diverted from the 

second microparticle removal membrane device, and 

wherein any one of cleaning steps described in (II-l) 

to (II-3) below is conducted and, subsequent to the cleaning 

step, the second microparticle removal membrane device is 

bypassed, and water is passed through the heat exchanger, 

the ultraviolet device, the ion-exchange device, and the 

first microparticle removal membrane device in order to 

produce ultrapure water, 

(II-l) after a bypass pipe has been disposed such that 

the first microparticle removal membrane device is bypassed, 

the sterilization water or the flush water is passed through 

the second microparticle removal membrane device, part of 
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water that permeated through the second microparticle 

removal membrane device is fed into the first microparticle 

removal membrane device and discharged from a feedwater-side 

portion of the first microparticle removal membrane device 

to a concentrated-water-side portion of the first 

microparticle removal membrane device without permeating 

through a microparticle removal membrane included in the 

first microparticle removal membrane device, and the 

remaining part of the water passed through the second 

microparticle removal membrane device is passed through the 

bypass pipe, 

(II-2) after a bypass pipe has been disposed such that 

the first microparticle removal membrane device is bypassed, 

the sterilization water or the flush water is passed through 

.he second microparticle removal membrane device and the 

bypass pipe, and the microparticle removal membrane of the 

first microparticle removal membrane device is replaced with 

a sterilized microparticle removal membrane, and 

(II-3) after the microparticle removal membrane of the 

first microparticle removal membrane device has been 

replaced with a pipe, the sterilization water or the flush 

water is passed through the second microparticle removal 

membrane device and the first microparticle removal membrane 

device, and the pipe of the first microparticle removal 

membrane device is subsequently replaced with a sterilized 
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microparticle removal membrane. 

[Claim 3] 

A method for cleaning an ultrapure water production 

system including a tank, a pump, a heat exchanger, an 

ultraviolet device, an ion-exchange device, and a first 

microparticle removal membrane device, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production system in order to perform 

sterilization cleaning of the ultrapure water production 

system and a step in which flush water is passed through the 

ultrapure water production system in order to perform 

flushing cleaning of the ultrapure water production system 

subsequent to sterilization cleaning, 

wherein a second microparticle removal membrane device 

is disposed downstream of the first microparticle removal 

membrane device such that water can be diverted from the 

second microparticle removal membrane device, and 

wherein any one of cleaning steps described in (III-l) 

to (III-3) below is conducted and, subsequent to the 

cleaning step, the second microparticle removal membrane 

device is bypassed, and water is passed through the heat 

exchanger, the ultraviolet device, the ion-exchange device, 

and the first microparticle removal membrane device in order 

to produce ultrapure water, 

(III-l) after a bypass has been disposed such that the 
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first microparticle removal membrane device is bypassed, 

part of the sterilization water or the flush water is fed 

into the first microparticle removal membrane device and 

discharged from a feedwater-side portion of the first 

microparticle removal membrane device to a concentrated-

water-side portion of the first microparticle removal 

membrane device without permeating a microparticle removal 

membrane included in the first microparticle removal 

membrane device, and the remaining part of the sterilization 

water or the flush water is passed through the bypass pipe 

and subsequently passed through the second microparticle 

removal membrane device, 

(III-2) after a bypass pipe has been disposed such that 

the first microparticle removal membrane device is bypassed, 

the sterilization water or the flush water is passed through 

the bypass pipe and the second microparticle removal 

membrane device, and the microparticle removal membrane of 

the first microparticle removal membrane device is replaced 

with a sterilized microparticle removal membrane, and 

(III-3) after the microparticle removal membrane of the 

first microparticle removal membrane device has been 

replaced with a pipe, the sterilization water or the flush 

water is passed through the first and second microparticle 

removal membrane devices, and the pipe of the first 

microparticle removal membrane device is subsequently 
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replaced with a sterilized microparticle removal membrane. 

[Claim 4] 

The method for cleaning an ultrapure water production 

system according to any one of Claims 1 to 3, wherein the 

sterilized microparticle removal membrane is prepared by 

performing sterilization cleaning with one or more types of 

sterilization water selected from oxidizer-containing water, 

an organic solution, and hot water and subsequently 

replacing the sterilization water contained in the 

microparticle removal membrane with ultrapure water before 

the microparticle removal membrane is attached to the 

ultrapure water production system. 

[Claim 5] 

The method for cleaning an ultrapure water production 

system according to Claim 4, wherein the microparticle 

removal membrane is attached to the ultrapure water 

production system within 6 months after the sterilization 

water contained in the microparticle removal membrane has 

been replaced with ultrapure water. 

[Claim 6] 

The method for cleaning an ultrapure water production 

system according to any one of Claims 1 to 5, wherein 

sterilization cleaning and flushing cleaning are performed 

using alkali cleaning and/or acid cleaning in combination. 

[Claim 7] 
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A method for cleaning an ultrapure water production 

feed system including an ultrapure water production system 

including a tank, a pump, a heat exchanger, an ultraviolet 

device, an ion-exchange device, and a first microparticle 

removal membrane device; a feed pipe through which ultrapure 

water produced in the ultrapure water production system is 

fed to a water use point; and a return pipe through which 

excess water passed from the water use point is returned to 

the ultrapure water production system, the method comprising 

a step in which sterilization water is passed through the 

ultrapure water production feed system in order to perform 

sterilization cleaning of the ultrapure water production 

feed system and a step in which flush water is passed 

through the ultrapure water production feed system in order 

to perform flushing cleaning of the ultrapure water 

production feed system subsequent to sterilization cleaning, 

wherein the ultrapure water production system is cleaned by 

the method for cleaning an ultrapure water production system 

according to any one of Claims 1 to 6, and wherein, in the 

cleaning step, the sterilization water or the flush water 

that permeated through the second microparticle removal 

membrane device is passed through the feed pipe and the 

return pipe and subsequently discharged to the outside of 

the system. 

[Claim 8] 
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An ultrapure water production system comprising a tank, 

a pump, a heat exchanger, an ultraviolet device, an ion-

exchange device, and a first microparticle removal membrane 

device, 

wherein a second microparticle removal membrane device 

is disposed parallel to the first microparticle removal 

membrane device. 

[Claim 9] 

The ultrapure water production system according to 

Claim 8, further comprising channel-switching means for 

performing switching such that water is passed through only 

.he first microparticle removal membrane device, through 

only the second microparticle removal membrane device, or 

through both first and second microparticle removal membrane 

devices. 

[Claim 10] 

The ultrapure water production system according to 

Claim 9, further comprising a first blow pipe through which 

water passed through the second microparticle removal 

membrane device can be discharged to the outside of the 

system before merging with water passed through the first 

microparticle removal membrane device. 

[Claim 11] 

An ultrapure water production system comprising a tank, 

a pump, a heat exchanger, an ultraviolet device, an ion-
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exchange device, and a first microparticle removal membrane 

device, 

wherein a second microparticle removal membrane device 

is interposed between a final pump of the ultrapure water 

production system and the first microparticle removal 

membrane device such that water can be diverted from the 

second microparticle removal membrane device. 

[Claim 12] 

The ultrapure water production system according to 

Claim 11, wherein the second microparticle removal membrane 

device is disposed parallel to the ion-exchange device, the 

ultrapure water production system further comprising 

channel-switching means for performing sw;tching such that 

water is passed through only the ion-exchange device, 

through only the second microparticle removal membrane 

device, or through both ion-exchange device and second 

microparticle removal membrane device. 

[Claim 13] 

The ultrapure water production system according to 

Claim 12, further comprising a first blow pipe through which 

water passed through the second microparticle removal 

membrane device can be discharged to the outside of the 

system before merging with water passed through the ion-

exchange device. 

[Claim 14] 
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An ultrapure water production system comprising a tank, 

a pump, a heat exchanger, an ultraviolet device, an ion-

exchange device, and a first microparticle removal membrane 

device, 

wherein a second microparticle removal membrane device 

is disposed downstream of the first microparticle removal 

membrane device such that water can be diverted from the 

second microparticle removal membrane device. 

[Claim 15] 

The ultrapure water production system according to 

Claim 14, wherein the second microparticle removal membrane 

device is disposed at a midpoint of a bypass pipe branched 

from a pipe disposed downstream of the first microparticle 

removal membrane device, the ultrapure water production 

system further comprising channel-switching means for 

performing switching such that water is passed through only 

the pipe disposed downstream of the first microparticle 

removal membrane device, through only the second 

microparticle removal membrane device, or through both pipe 

disposed downstream of the first microparticle removal 

membrane device and second microparticle removal membrane 

device. 

[Claim 16] 

The ultrapure water production system according to 

Claim 15, further comprising a first blow pipe through which 
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water passed through the second microparticle removal 

membrane device can be discharged to the outside of the 

system before the water passed through the second 

microparticle removal membrane device enters the pipe 

disposed downstream of the first microparticle removal 

membrane device. 

[Claim 17] 

The ultrapure water production system according to 

Claim 15 or 16, further comprising a pipe disposed such that 

the first microparticle removal membrane device is bypassed, 

and channel-switching means for performing switching such 

that water is passed through only the first microparticle 

removal membrane device, through only the pipe disposed such 

that the first microparticle removal membrane device is 

bypassed, or through both first microparticle removal 

membrane device and pipe disposed such that the first 

microparticle removal membrane device is bypassed. 

[Claim 18] 

An ultrapure water production feed system comprising: 

the ultrapure water production system according to any 

one of Claims 8 to 17; 

a feed pipe through which ultrapure water produced in 

the ultrapure water production system is fed to a water use 

point; and 

a return pipe through which excess water passed from 
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the water use point is returned to the ultrapure water 

production system. 

[Claim 19] 

The ultrapure water production feed system according 

Claim 18, further comprising a second blow pipe branched 

from the return pipe. 


