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 Quantitative monitoring of Activated sludge flocs at dispersed state 
 
 

Takakuni TANAKA, Narumi YOSHIKAWA, Hitomi TANAKA and Yasuhiro KOBAYASHI 
 
 
      The main characteristic of the activated sludge is degradation of waste water. Various bacteria form flocs in 
the activated sludge. These flocs must be the most suitable bacteria density for waste water treatment. It is necessary 
to know the state of the flocs immediately to perform processing smoothly. In this report, we tried to analyze the 
activated sludge flocs using Image J. Image J is an image analysis program that was created at the National Institutes 
of Health (open source). We present a new approach to determine volumes, related factors, and compositions of the 
bacteria of activated sludge flocs. As a result, Image J was proved to be effective for the analysis of the floc images. 
There was not the relation of Image analysis, MLSS and metabolic activity. 
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㸪ࢀධ࡟ࢥࢫࣛࣇゅ୕ࢆᾮ⁐ࡢࡽࢀࡇࠋࡓࡋഛ‽ࢆ
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⁐ᾮࢆὶࡋ㸪㐃⥆ⓗ࡟ほᐹ࣭᧜ᙳࢆᐇ᪋ࠋࡓࡋ

 

 

ᅗ� άᛶởἾほᐹ⿦⨨ 

᧜ᙳࡓࡋ⏬ീࡣ㸪ࡎࡲ 2್໬ฎ⌮ࡾࡼ࡟㸪άᛶ
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110 田中　孝国・吉川　成美・田中　ひとみ・小林　康浩



27.11.5　小山高専　紀要 48 号　110

 

ࡢ㸬ᑦ㸪௒ᅇࡓࡋ࡜✚༢㠃ࡢࢡࢵ Image Jࡢタᐃ

᮲௳ึࡣᮇ್ࡢ≧ែ࡛⾜ࠋࡓࡗᑦ㸪2.4௨㝆ࣛࣃࡢ
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 άᛶởἾ࡚࠸࠾࡟ࢫࢭࣟࣉ㸪㏻ᖖ ᐃࣃࡿࢀࡉ

ㄪᰝࢆ㛵㐃ࡢ࡜ᯝ⤖ࡓࡗ⾜ࢆീゎᯒ⏬࡜ࢱ࣮࣓ࣛ

ࡗ⾜ࢆᐃ ࡢ㸪MLSS㸪㓟⣲ᾘ㈝㏿ᗘ࡟ࡵࡓࡿࡍ

 MLSSࡿ࡞࡜ᣦᶆࡢ㸪άᛶởἾ⃰ᗘࡎࡲࠋࡓ
(Mixed Liquor Suspended Solids) [mg/L] 㸪㔜㔞᪤ࡣ

㸪஝⇱ჾࡋ᥇ྲྀࢆάᛶởἾ⁐ᾮ࡟ࡰࡘࡿࡢ▱

(50[Υ]) ෆ࡛ 1᪥஝⇱ࡓࡏࡉᚋ㸪㔜㔞ࢆ ᐃ(1)ࡋ
ᘧࡾࡼ࡟஝⇱㔜㔞࡚ࡋ࡜⟬ฟࠋࡓࡋ

άᛶởἾᾋ㐟≀㔞 (MLSS) [mg/L]
= ஝⇱㔜㔞 [mg/L] × 1000 / ᥇ྲྀ㔞 [mL]࣭ ࣭࣭ (1)

㸪άᛶở࡛࡜ࡇࡿࡍᐃ ࢆ㸪㓟⣲ᾘ㈝㏿ᗘࡓࡲ

Ἶࡍ♧ࡢ௦ㅰάᛶࡢホ౯ࠋࡓࡗ⾜ࢆ ᐃࡣ㐲ᚰ⟶

ࢆᇵ㣴ᾮ࡟ 40 [mL] ᥇ྲྀࡋ㸪㐲ᚰศ㞳ࡓࡗ⾜ࢆ

(3,000 [rpm]×10 [min])ࡢࡑࠋᚋ㸪ୖ⃈ࡳᾮࢆᤞ࡚㸪

㐲ᚰ⟶40࡟ [mL] ⏕⌮㣗ሷỈ(0.8 [wt%] NaCl⁐ᾮ)
㐲ᚰศ㞳(3,000 [rpm]×10 [min])ࡧ㸪෌ࡋὙί࠼ຍࢆ
ࢆάᛶởἾࡓࡋᤞ࡚㸪Ὑίࢆᾮࡳ⃈ୖࠋࡓࡗ⾜ࢆ

㞟⳦ᚋ㸪㣬࿴᭚Ẽ≧ែࡢ⏕⌮㣗ሷỈࣥࢧ࡟ࡶ࡜࡜

ࡢ㸪⁐Ꮡ㓟⣲ィ(TOA-DKK,DO-31P)ࡋ⛣࡬⟶ࣝࣉ
㟁ᴟ࡛࡟⟶ࣝࣉࣥࢧ✵Ẽࡀධ࡟࠺ࡼ࠸࡞ࡽᐦᰦࡋ㸪

1ศẖ࡟⁐Ꮡ㓟⣲ィࢆ್ᩘࡢグ㘓ࠋࡓࡋᚓࡓࢀࡽ

㸪㓟⣲ᾘ㈝㏿ᗘࡽ࠿್ [mg/(L㺃min)]ࢆ⟬ฟࡋ㸪௦

ㅰάᛶࠋࡓࡋ࡜

㸱．⤖ᯝࡧࡼ࠾⪃ᐹ�
�

CCD ࣓࡛࢝ࣛάᛶởἾࢆࢡࢵࣟࣇ᧜ᙳࡓࡋ⏬

ീࢆᅗ ࢡࢵࣟࣇࡢ㉸㡢Ἴ↷ᑕ᫬ࡎࡲࠋࡓࡋ♧࡟2

ศᩓ≧ែࡢࡑࠋࡓࡗ⾜ࢆุ᩿࡚࠸ࡘ࡟⤖ᯝ㸪㉸㡢

Ἴ࿘Ἴᩘ 28kHz ↷ᑕ᫬࣮ࣟࢺࣥࢥ࡜ (ࣝ㉸㡢Ἴ↓

㸪45kHzࡀࡓࡗ࠿࡞ࢀࡽぢࡣᕪࡢ(ࡋ ࡜ 100kHz ↷
ᑕ᫬ࡀࢡࢵࣟࣇࡣศᩓࠋࡓࡋุ᫂ࡀ࡜ࡇࡿ࠸࡚ࡋ

⡆᫆USB᥋⥆ᆺ㢧ᚤ㙾ࡓ࠸⏝ࢆ௨๓ࡢሗ࿌ ࡢ  (12

⤖ᯝ࡛ࡣ㸪100kHzࡳࡢศᩓࡀほᐹࡽ࠿࡜ࡇࡓࢀࡉ㸪

᧜ᙳ⢭ᗘࡓࡋ᪼ୖࡢ CCD ࡢ௒ᅇࡓ࠸⏝ࢆ࣓ࣛ࢝

᪉ࡀ㸪ヲ⣽࡞⏬ീほᐹࡀ࡜ࡇࡿ࠶࡛⬟ྍࡀ♧၀ࡉ

ࠋࡓࢀ

࡚࠸⥆ 2್໬ࡧࡼ࠾㸪ゎᯒ࡟୙⏝ࢬ࢖ࣀ࡞ฎ⌮

ࢆ Image Jࡓࡗ⾜ࡾࡼ࡟ 7) (ᅗ 3)㸬࢝࢘ࣥࡓࡋࢺ

⏬⣲ᩘࡢ⤖ᯝࢆ⾲ ௳᮲࣮ࣝࣟࢺࣥࢥࠋࡓࡋ♧࡟1

ࢆ⣲ᩘ⏬ࡓࡋࢺࣥ࢘࢝ࡢ ࡢ⣲ᩘ⏬ࡢ௳௚᮲ࡋ࡜1

ኚ໬⋡ࢆồࠋࡓࡵ⏬⣲ᩘࡢኚ໬⋡ࡾࡼ㸪28kHz ࡢ

᮲௳ࢆ㝖࡚࠸㸪඲࡚ࡢ᮲௳࡛ࡢࢡࢵࣟࣇศᩓࡼ࠾

ᚤࡢࢡࢵࣟࣇࡿ࡭㏙࡛ࡇࡇࠋࡓࢀࡽぢࡀᚤ⣽໬ࡧ

⣽໬ࡣ࡜㸪⏬ീฎ⌮ᚋ࡟⏬⣲ᩘࢺࣥ࢘࢝ࡀฟ᮶࡞

㸪ά࡟⯡୍ࠋࡿ࠸࡚ࡋព࿡ࢆ࡜ࡇࡓ࠼ቑࡀ⢏Ꮚ࠸

ᛶởἾ࡟ᑐ࡚ࡋศᩓฎ⌮ྍ࡜࠺⾜ࢆ⁐໬(⁐ゎ໬)
ෆᐜࡢ≀⏕ᚤࡓࢀࡉ○◚࡟㸪Ỉ⁐ᾮ୰ࢀࡉ⌧⾲࡜

ࡿ࠸࡚ࢀࡉ࡜ࡿࡍゎ⁐ࡀ➼≀ 13) ⾲ࠋ ࡢ⋠ኚ໬ࡢ1

㸪ྍࡵࡓࡓࢀࡽぢࡀῶᑡࡢ㸪Pixelᩘࡽ࠿ࢱ࣮ࢹ ⁐

໬⌧㇟ࡵࡓࡢࡑࠋࡓࢀࡽ࠼⪄ࡀḟࡢヨ࡚ࡋ࡜ࡳ㸪

άᛶởἾ୰ࡢᚤ⏕≀(⩌)⃰ࡢᗘࢆㄪࡵࡓࡿ࡭㸪ά

ᛶởἾ⃰ᗘ MLSS ᐃ(ᅗ ࡢ ࠸㐪ࡀࡓࡋᐇ᪋ࢆ(4

ࡋ⾜㐍ࡀศゎࡢάᛶởἾ࡛ࡲ㸪ྍ⁐໬ࡎࢀࡽぢࡣ

㸪௒ᅇࡾࡼᯝ⤖ࡢࡽࢀࡇࠋࡓࢀࡽ࠼⪄࡜ࡓࡗ࠿࡞

ࡣ࡛ࡲ໬⁐ྍࡣ⌮㸪ศᩓฎࡣ࡛௳㉸㡢Ἴ↷ᑕ᮲ࡢ

࡛ࡲ࡟ࢬ࢖ࢧ࡞⬟㸪⏬ീฎ⌮୙ྍࡢࡢࡶ࠸࡞ࡽ⮳

ᚤ⣽໬ࡀ㐍⾜ࡀ࡜ࡇࡿࡍ♧၀ࡓࡲࠋࡓࢀࡉ㸪ᚤ⣽

໬ࡀࢡࢵࣟࣇࡓࡋ⏬ീ୍ࡢ㒊࡚ࡋ࡜᧜ᙳ࡜ࡓࢀࡉ

࡜ࢬ࢖ࣀ࡚࠸࠾࡟⌮ീฎ⏬ࡵࡓ࡞㸪୙㩭᫂ࡶ࡚ࡋ

ᐇ㦂࡛ࡢ㸬௒ᅇࡓࢀࡽ࠼⪄ࡶ࡜ࡇࡓࢀࡉ㝖ཤ࡚ࡋ

㸪MLSSࡣ ࠿࡞ࢀࡽぢࡣ㛵㐃ᛶ࡟ീゎᯒ⤖ᯝ⏬࡜

ࠋࡓࡗ

ᅗ� άᛶởἾࢡࢵࣟࣇࡢ⏬ീ (⏬ീฎ⌮๓)

 

 

 

ᅗ� άᛶởἾࢡࢵࣟࣇࡢ⏬ീ (⏬ീฎ⌮ᚋ)
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⣲ᩘ⏬ࡢࡾࡓ࠶ࢡࢵࣟࣇ༢఩ࡓࡋࢺࣥ࢘࢝�⾲

Control 28kHz 45kHz 100kHz

Pixelᩘ

[×103ಶ]

33.1
± 11.4

33.1
± 5.00

28.3
± 5.01

26.6
± 7.77

ኚ໬⋡[㸫] 1 1.000 0.852 0.802

ᅗ�MLSSẚ㍑ࢱ࣮ࢹ

㈝㓟⣲ᾘࡿࡅ࠾࡟௳ศᩓ᮲ࡢࢀࡒࢀࡑ㸪࡚࠸⥆ 

㏿ᗘࡢẚ㍑ࡓࡗ⾜ࢆ(⾲ ศᩓ┠ⓗࢆ㉸㡢Ἴ↷ᑕࠋ(2

⁐ྍࡀ㒊୍ࡢ⬊ᚤ⏕≀⣽ࡢ㸪άᛶởἾ୰࡜࠺⾜࡛

໬(Ṛ⁛)ࡋ㸪⣽⬊ෆࡢᡂศࡀ⁐ฟ࡛࡜ࡇࡿࡍ௚ࡢ

⣽⬊ࡀ฼⏝ࡿ࡞ࡃࡍࡸࡋ ࠋࡿ࠸࡚ࢀࡽ࠼⪄࡜ (13

⾲ࡋ࠿ࡋ ᅗࡧࡼ࠾2 ࢆ㉸㡢Ἴࡣ㸪௦ㅰάᛶࡾࡼ5

↷ᑕ࡛࡜ࡇࡿࡍ 1.2 ಸ௨ୖࡀࡓࡋ᪼ୖ࡟㸪MLSS
௒ࡣ㛵㐃ᛶࡢ࡜⣲ᩘ⏬ࡢࡾ㎶ࢡࢵࣟࣇ༢఩ࡧࡼ࠾

ᅇࡢ⤖ᯝ࡛ࡣぢࠋࡓࡗ࠿࡞ࢀࡽ 

 

௦ㅰάᛶࡿࡼ࡟࠸㐪ࡢ௳ศᩓ᮲ࢡࢵࣟࣇ�⾲

(㓟⣲ᾘ㈝㏿ᗘ[×10-2mg/L/min])ࡢẚ㍑

Control 28kHz 45kHz 100kHz

㓟⣲ᾘ㈝

㏿ᗘ

4.00

± 0.24

4.76

± 0.39

4.79

± 0.44

5.10

± 0.66
ኚ໬⋡[㸫] 1 1.20 1.20 1.28

 

 

ᅗ� Pixelᩘ࡜㓟⣲ᾘ㈝㏿ᗘࡢ㛵ಀ

(⾲ ࡧࡼ࠾1  (ࢺࢵࣟࣉࢆᖹᆒ್ࡢ2
 

㸲㸬ࡵ࡜ࡲ 

 
௨ୖࡾࡼ㸪Image Jࡓ࠸⏝ࢆάᛶởἾࡢࢡࢵࣟࣇ

⏬ീฎ⌮ࡢ᭷ຠᛶࡀ☜ㄆฟ᮶㸪ヲ⣽࡞ศᩓ≧ែࡢ

ᢕᥱ࡟ᙺ❧ࠋࡓࡋุ᫂ࡀ࡜ࡇࡘ௒ᅇ㸪2 ್໬ฎ⌮

ࡣ㜈್ࡿࡍỴᐃࢆ Image Jࡢ⮬ືタᐃ࡛⾜ࡀࡓࡗ㸪

άᛶởἾࡢࢡࢵࣟࣇ᧜ᙳ࡛ࡣ࿘ᅖࡢගࡾࡓ࠶ࡢල

Ᏻᐃⓗࡾࡼ㸪࡛࡜ࡇࡿࡍ࣮ࣝࣟࢺࣥࢥ࡟⢭ᐦࢆྜ

ࡿࢀࡽᚓࡀࢱ࣮ࢹ࡞ 㸪᧜ᙳ᪉ἲࡽ࠿ሗ࿌ࡢ࡜ (3,4

ࢆែ≦ࡢศᩓࠊࡓࡲࠋ࠸ࡓࡡ㔜ࢆウ᳨ࡶ࡚࠸ࡘ࡟

኱ࡃࡁኚ໬ࡶ࡚࠸ࡘ࡟ࣝࣉࣥࢧࡓࡏࡉヨ㦂࠸⾜ࢆ
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