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Basic study of coffee grounds availability

㸫 Adsorption ability of hexavalent chromium ion 㸫

Takakuni TANAKA㸪 Akiko TANAKA (SHINOHARA) and Tsuyoshi DEGAWA

 
      Coffee grounds is used for biomass such as solid fuel or the manure㸪however most residue material is 
disposed of as waste. In this paper㸪we evaluated an ability for metal ion (hexavalent chromium ion) adsorption of 
coffee grounds. This ion is emitted by a chromate treated metal product㸪and it shows cytotoxic substances. As a 
result of experiments㸪the coloration ingredient from coffee grounds makes analysis difficult and grounds needed 
bleaching and re-boiling treatment before adsorption test. Decolored grounds adsorbed hexavalent chromium ion 
strongly and treated water was able to achieve a discharge standard.
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⢾ࣙࢩBrix (⢾ᗘ㸪ࡣ⨨ᑦ㸪ᮏࠋࡓ 1 gࢆ⁐㉁

@Ỉ⁐ᾮ100 >gࡴྵ࡚ࡋ ࡀ್ Brixࡢࡓࡋᐃ ࢆ

(ࡿࢀࡉ�1 TDS (⥲⁐ゎᅛᙧศ㸪↓ᶵ≀)ࢆᒅ

ᢡ⋡ࡾࡼ࡞ ᐃࡿࡍᶵჾ࡛ࡾ࠶㸪ࡢ࣮ࣄ࣮ࢥ

ᢳฟ⛬ᗘࢆ࡞ᐃ㔞ⓗᢕᥱྍ⬟࡛࡚ࢀࡉࡿ࠶

᥇ࡿࡍẚ㍑ࢆ࠸ᗘྜࡢ↦ࡸ㢮✀ࡢ㇋)ࡿ࠸

ᾮ⁐ࡢⰍᚋ⬺ࡢᅇࠋ(ࡿ࠶࡛࠺ࡼࡿ࠸࡚ࢀࡉ⏝

ࠋࡓࡋ♧��ᅗ3ࢆᯝ⤖ࡓࡋ⏝ࢆ⨨㸪ᮏ࡚࠸ࡘ

୧ࡌྠࡶࢱ࣮ࢹഴྥ㸪ࡋ♧ࢆ್ࡌྠࡰ㸪⣙ 20�
>min@ ᚋ್ุ᭱ࡀࡇࡍ♧ࢆ୍᫂ࡢࡑࠋࡓࡋ

᪉㸪ぢࡣ࡛ୖ┠ࡓ㸪⁐ᾮࡓ࠸࡚ࡋ᪼ୖࡀࡉ⃰ࡢ

(ࡀࡿ࠶࡛᫂ࡣ⏤⌮)ࡶ್ࡢ㸪୧᪉ࡎࡽࢃ㛵ࡶ
ࡓࡗ࡞ࡉ♧ࢆ್⟭✚ (ᚋ㸪 ᐃᡭἲ࡚࠸ࡘ

᳨ウணᐃ࡛ࠋ(ࡿ࠶ᚑ࡚ࡗ㸪ᅇࡢ⬺Ⰽᛶุ᩿ࢆ

ࠋࡓ࠸⏝ࢆᡭἲࡿࡼ㸪ศගගᗘィࡣᐃ ࡿࡍ

 
ᅗ㸱� ࡢࡽ⁐ฟ(Brix)㇋࣮ࣄ࣮ࢥ
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ᅗ㸲�  ࡢࡽ⁐ฟ(TDS)㇋࣮ࣄ࣮ࢥ

 
ࡢᢳฟᾮࡢศග≉ᛶ᳨࡚࠸ࡘ㇋࣮ࣄ࣮ࢥ

ウࢆᐇࡤࢀࡼ⫣ᩥࠋࡓࡋ㸪ᢳฟᾮࡢ╔Ⰽᡂศ

㓟ࣥࢤࣟࣟࢡ㓟㸪࢙ࣥࣇ࢝㸪࢙ࣥࣇ࢝ࡣ

ࣇ࢝㸪ࡾ࠶ࡀ྾Ἴ㛗ࢀࡒࢀࡑࠋࡿ࠸࡚ࢀࢃゝ

ࡣ࢙ࣥ 270 >nm@㸪ṧࡾ ࡣࡘ2 32� >nm@ ࡚ࢀࡉ

ࡿ࠸ 1�) ᡃࠋ ศගගᗘィࢆᐃ ࢡ࣮ࣆ࡚ࡵ㸪ᨵࡣࠎ

ᅗࠋࡓࡋᐇࡾࡼ ࢆ↻Ἓࡓࡋᾮࡘ㇋㸪ࡣ�

ຊୖ ᐃྍ࡛⬟ࡢ⨨ࠋࡿ࠶ᐇ⤖ᯝ࡛ࡢ࡚࠸

ࡓࡗ࠶ 1�0 >nm@ ௨ୗ㧗ࡀࢡ࣮ࣆ࠸ぢࢀࡽ㸪ࡢࡑ

ᚋ㸪⣙ 3�0 >nm@㏆ࡀࢡ࣮ࣆ࡞ࡽࡔ࡞࡛ࡲぢࡽ

࡞ࡃపࡣࡉ㧗ࡢయ⮬ࢡ࣮ࣆࠋࡓࡋุ᫂ࡀࡇࡿࢀ

ࡀࣈ࣮࢝ࡢᵝྠࡶ࡚࠸࠾⌮㸪⁻ⓑฎࡢࡢࡶࡓࡗ

ᚓࡢࡽࢀࡇࠋࡓࢀࡽ⤖ᯝࡽ㸪ᮏᐇ㦂࡛ࡼ࠾࠾ࡣ

್ࢡ࣮ࣆࡢ࢙ࣥࣇ࢝ࡓࡲ㸪ࡾ࠶್࡛ࡢ୰㛫ࡢࡑ

ࡿ࠶ࡶ࡛ 270 >nm@ࡢ྾ගᗘࢆ⬺Ⰽࡢ┠Ᏻࡇࡿࡍ

�㸪32࡚ࡋ್ࢡ࣮ࣆࡢࡢࡑࠋࡓࡋ >nm@ 
㏆࢙ࣥࣇ࢝ࡢ㓟ࣥࢤࣟࣟࢡࡸ㓟ࡀࡿ࠶ࡶ㸪ᅇ

ࠋ࠸࡞࠸࡚ࡋ⏝᥇ࡣ

ᅗ㸳� ᢳฟᾮࡢศග≉ᛶ㇋࣮ࣄ࣮ࢥ

� ᅗ࡚࠸⥆ ࡓࡋᐇࢆ⌮ⓑฎ⁻ࡧࡼ࠾㸪↻Ἓࡣ6

㝿㸪㇋ࡽᠱ⃮ࡓࡏࡉỈ⁐ฟࡓࡋᡂศࢆ

270 >nm@ ࡢ྾ගᗘ࡛ẚ㍑ࠋࡿ࠶࡛ࣇࣛࢢࡓࡋ↻Ἓ

ฎ⌮࡛ࡣ㸪�0 >min@ ᚋࡶኚࡣぢࡀࡓࡗ࡞ࢀࡽ㸪

⁻ⓑฎ⌮ࡣᐇ㦂㛤ጞᚋࡽ⤊࡛ࡲᛂࡇࡿࡍ

㸪ࡿྲྀࡃ㛗ࢆᛂ㛫ࡢᚋ㸪⁻ⓑࠋࡓࡋุ᫂ࡀ

⁻ⓑ⃰ࡢᗘࡸ ᗘࡢ࡞᮲௳ࡢ᳨ウࡼ࡞

⌮Ἓฎ↻ࠋࡓࢀࡽ࠼⪄ࡿࡍ᪼ୖࡀⓑຠᯝ⁻ࡾ

ኚࡀぢ࡚ࡋ⏤⌮ࡓࡗ࡞ࢀࡽ㸪270 >nm@࡛  

ᐃࡓࢀࡉᡂศࡣ᪤ᐇ㦂๓ࡢⅬ࡛࡚ᢳฟࢀࡉ

࠼⪄ࡀࡇࡓࡗ࡞ࢀࡉᢳฟ࡚ࡵ㸪ᨵࡵࡓࡓ࠸࡚

ࠋࡓࢀࡽ

 

 
ᅗ㸴� ᡂศ⃰ᗘ⁐ฟࡢኚ(270 >nm@ (ࡿࡼ

(㛤ጞ⃰ࡢᗘࢆ ࡢࡓࡋ1

ኚࡢẚ⋡ࡓࡋ♧ࢆ) 
 
㸱㸬㸰 ࣮ࣄ࣮ࢥ㇋࣒ࣟࢡࡢ྾╔⬟࠸ࡘ  ࡚
 
⾲ 1 ࣒ࣟࢡࡢ㇋࣮ࣄ࣮ࢥࡢ⌮ฎ⌮�ᮍฎࡣ

྾╔⬟࡛ࡾࡼ⾲ࠋࡿ࠶㸪୍ḟᢳฟࡢࡳࡢ㇋ࢡࡣ

ࡣ࡛⌮㸪↻Ἓฎࡀࡓࡗ࡞ࢀࡽぢࡀ╔྾ࡢ࣒ࣟ

ࡣ࡛⌮྾╔㸪⁻ⓑฎࡢ��0 ࡇࡿ࠶ࡀ╔྾ࡢ�70

㇋㸪࡚࠸࠾୧᪉ࡢ⌮Ἓ࣭⁻ⓑฎ↻ࠋࡓࡋุ᫂ࡀ

ࡢ⣽Ꮝᚄࡸ⾲㠃ࡽᡂศࡀ⬺㞳ࡋ㸪ࡢࡑ㒊ศ

ᅗࠋࡓࢀࡽ࠼⪄ࡀࡇࡓࡋ╔྾ࡀ࣒ࣟࢡ ࡅ࠾6

ࡗ࡞ࢀࡽぢࡀኚᡂศẚ࡚࠸࠾⌮Ἓฎ↻ࡿ

ࠋࡓࡗࢃࡀࡇࡿࢀࡽぢࡀ⬟╔྾ࡢ࣒ࣟࢡ㸪ࡀࡓ

ᚑ࡚ࡗ㸪↻Ἓ࣭⁻ⓑฎ⌮࡚࠸࠾㇋୰ࡢᡂศࡀ

⬺㞳ࡋ㸪ࡢࡑ㒊ศࡀ࣒ࣟࢡ྾╔ࡓࡋ௬ᐃࡿࡍ

㸪270ࡤࡽ࡞ >nm@ ௨እࡢ྾Ἴ㛗ࢆᣢࡘᡂศࡘ

ࠋࡓࢀࡽ࠼⪄ࡿ࠶ࡀᚲせ࠺⾜ࢆᐃ ࡶ࡚࠸

࠸࡚ࢀඃࡀ᪉ࡢ⌮ⓑฎ⁻ࡶࡾࡼ⌮㸪↻Ἓฎࡓࡲ

ࡢḟளሷ⣲㓟ࡿ࠸࡚ࢀࡲྵ㸪⁻ⓑ୰ࡣ⏤⌮ࡓ

స⏝ࡿࡼ㓟స⏝࡛ࠋࡿࢀࡽ࠼⪄ࡿ࠶ᕷ㈍ࡉ

⤒ࢆ⛬㸪↦㐣ࡣ㇋࣮ࣄ࣮ࢥࡢ௨እ㇋⏕ࡿ࠸࡚ࢀ

࣎ࣝ࢝ࣀ࣑ࡀ➼㓟ࣀ࣑ࡧࡼ࠾㸪⢾ࡵࡓࡿ࠸࡚
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࠶ែ࡛≦ࡓࢀࡉࡀ↔ࢆ㸪㇋యࡋࡇ㉳ࢆᛂࣝࢽ

ࣀ࣓ࣛࡃࡽࡑ࠾ࡣࢇࡢᡂศࢤࢥࡢࡇࠋࡿ

ࣥࢪ (Ⰽᡂศ〓ࡘᣢࢆ㢼ࡢ≉⊃) ㇋ࠋࡿ࠶࡛

ḟளࡢⓑ୰⁻ࢆᡂศࡢࡇࡿࡍᏑᅾࡃከ㠃⾲ࡢ

ሷ⣲㓟ࡀ㓟ศゎྍࡿ࠸࡚ࡋ⬟ᛶࠋࡓࢀࡽ࠼⪄ࡀ

 
⾲㸯� ྛฎ⌮ࡿࡅ࠾ �0 >m/@ ࡢᗫᾮ୰࣒ࣟࢡ

࡚࠸ࡘኚࡢᗘ࣒⃰ࣟࢡ (㇋ 2 >g@ )
྾╔㛫 [min]

0 15 30
ᮍฎ⌮ 1

1mg/L

ኚࡋ࡞

ᮍฎ⌮ 2 ኚࡋ࡞ 
ᮍฎ⌮ 3 ኚࡋ࡞ 
↻Ἓฎ⌮ 1 0.5 mg/L 0.5 mg/L
↻Ἓฎ⌮ 2 0.5 mg/L 0.5 mg/L
⁻ⓑฎ⌮ 1 0.3 mg/L 0.3 mg/L
⁻ⓑฎ⌮ 2 0.3 mg/L 0.3 mg/L

 

㸲㸬ࡁࡀ࠶ 

 
㣗ရᗫᲠ≀࡚ࡋฎศᅔ࣮ࣄ࣮ࢥࡿ࠸࡚ࡗ

㇋ࡢ᭷ຠ⏝ἲࡢᇶ♏᳨ウࢆᐇࡢࡑࠋࡓࡋ⤖

ᯝ㸪↻Ἓ࣭⁻ⓑࡢ࡞⬺Ⰽస⏝ࡤ࠼⾜ࢆ㸪࣒ࣟࢡ

ࢆ⏝ᚋ㸪ᐇࠋࡓࡋุ᫂ࡀࡇࡍ♧ࢆ⬟╔྾ࡢ

⬺㸪ࡤ࠼᳨ウ(ࡢ௳᮲ࡸሙྜ㸪⬺Ⰽᡭἲࡓ࠼⪄

Ⰽࡸ(࡞ࣥࢰ࢜ࡽ࡞㸪⬺Ⰽ࣭ ྾╔㐣⛬㛵ࡿࡍ

ᛂᕤᏛⓗ࡞ゎᯒ᳨ࢆウࡃ࠸࡚ࡋᚲせᛶࡿ࠶ࡀ⪃

ࠋࡓࢀࡽ࠼

 

ㅰ㎡ 

 
ᇶ♏᳨ウࢆᡭఏ࡚ࡗ㡬ࡓ࠸㸪H2�ᖺᗘ ≀㉁ᕤᏛ

⛉ �ᖺ⏕ࡢᒸ⨾⤖ࢇࡉ㸪ᒾỌኴ㑻ྩ㸪ᑎෆ୍

ᫍྩ㸪⸨㷂ᬛ⾜ྩឤㅰࠋࡍࡲࡋࡓ࠸
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