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Removal of Heavy Metals with Fresh and Used Coffee Grounds

Midori Yasupa, Tamiyoshi Sonpa, Nobumi Hasecawa and Keiko Kumacawa
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Kanzaki-machi, Saga 842-8585

The removal of heavy metals in water was investigated by using fresh and used coffee grounds. The
most effective removal was performed by using 1 g of coffee stirred for 30 min in solution of pH 6 at
25C. Nine heavy metals were removed by both fresh and used coffee grounds, of which the removal
of lead and cadmium was more than 90% by the used coffee grounds. A determination of the
polyphenol content in the aqueous solution and a scanning electron microscope analysis of the grounds
were carried out in order to clarify the mechanism for the removal of the heavy metals. This removal
mechanism may be based on binding with insoluble polyphenols and adsorption to the surface of the
grounds. The higher removal ability of the used coffee grounds would have been due to the lower con-
tent of water-soluble polyphenols and the greater surface area of the grounds.

(Received September 9, 2002; Accepted in revised form July 25, 2003)

Keywords: fresh coffee grounds
48, polyphenol

1. #%

HHEEBEBAEES I L7z 2002 £E 0 EBEHEE
kB k, BERIZBII A a—v—DBARIZERY
4FPEENTEBY, KBA-I—LREPLKE
Da—t—% (HMHEAT—L—) PREINTVS.
AHTIR, ERYYA 7 VEORITIC L ) RREEY
OBRBALDB KD LN TWABI LD, T—L—FRICD
WTHBFATAZEDFETh TS,

EWMERE T TREKOBLIRIL TS 720D
EEMEITTICRLHLATBYY, F2IE, #
E?, bb¥, FhREDOEY, BEY 2ELHVTHE
BWHICEINL2EEBRBEY*HEREZTLIRAAN RSN
Twa, £72, Ball, Ia——RICLAKPOFRT
HFITLADOWERELRALRIIPRBRERINY S,
O—- b -G OEBRRGRERDE IOV TITEEMIC
FARSNTWb DD, pH 2 L DEBREERHBOE
BIZoWTOREZEh TR,

FCT, AlFa——KUPa—e—RIZLH0H
FOEEBROWEREDRELAR. 7o, Bliksk

a2 —¥k—, used coffee grounds —t —3#%, heavy metals E
F1)7x /), removal BRE.

HEBYTHI-DICEEBREIINT S pH, BESF
DEBIZOVTHRARL. &5, a—e—RUa-—-
LRI EBEEBBREDA N X LIZDOVTHLEE
{707

2. XKBRAE

n ®K

a—— (EATVVF, &, ROELERAT NV
7=X) &, RO 0EEFENDTIHNE. 1B, B
WwWha—e—fokgRI, 4.562/100g THo7z.
I—b—BOERIE, EERLAVKREBTIHEOBRME
ICHE L TEBRMICKRD I HIZfTo72. a—k—10g
Y —A—IZHBL, 90Ch#K150ml #i:mL,
[ ARBICT 30 WEBEHELITo /2. GHE, »#%
v, A#EDa—e—% 110CIZT 12 BHERS
¥ Boh/za—e— (UTFa—e—-#%&T5) &
FIr—F —PUIGERREL /2.

2) EBOHH

50ml BEDART7S X2 pH 6 DBREHH (0.1m

(827) 39

NI | -El ectronic Library Service



Japan soci ety of Home Economics

HARBFREE

MES-/KBAtF+ bV 7 2% &) 5ml, 50 ppm D$H
EHEAA 0, 1, 5, 10ml (B#&i#E 0, 1, 5, 10 ppm)
Y ENENAN, KIZTEBRfTo7. COBHE*%
50mlBOR)EHICBL, 1g0RE (2—e—-X
Wo—e—®) 2Mi, 7R FvrAY—5— ([
LR L A 700 rpm) (2T 30 RIHEEE L. F0RE,
HBEITV, AWHOROBRE % RFRAEEFICT
WELE. Z20MM0EELREICIOWVWTIX, Cd RV Zn

12 0.2~1ppm, Co, Fe, Mn, Niix 1~5ppm, Cr -

EUOPb iz 1~10ppm ICBWTEEEI RO S Ni-7-
H, TNODBEHEICZL L) CREERARL, #
LRABICETERSEC THEYFo72. $72, RB%
BLZVEE (EBRIR) 2oWT b AROERE
fiol. %3, SREEEERVERE, TTNE
B TEBRSHBOEFREATHRE S A7
SEOBEOWEL, HT Z-5000 BUE XY —< ¥ &
FRKHER A L C4To 7. pH I, S8515 %
pHx~9f(ﬁﬁ%&I%ﬁﬁ%ﬁ)%mwr%¥
L7-.

(3) ELBOREEDFEAE
KB L 2ELBOREEE, KHOOKEY 2H

WTHEH L. Thbb, RERRNLRE BRI

ROV TENRTIRER MR L, £h6DERD
&% £h£h Solpe (S) KU Slope (C) &¥ 5.
Iho 2T, EEBOKREE (Removal, %) %
RDOEHITEFE L.

Removal (%) = (1—Slope (S) /Slope (C) ) X100
' (1)
CREOEHE L A
1) RICAT S

EEBRIIFNFR I AT OIT,
WTREREZERL, £0EE% (
L TRHRERERELL.

(4) RY 7)) —=VO5H

- - R —BROKBERPOERY) T2/ —
VEE, DLTIZ/RT Folin-Denis K BE ICL DV EE
# 7o, bbb, ABBW0.2ml i 2% KBS
MU A (w/v) dml 2BMML, 29RER, 2
(v/v) CERLI: 72/ — VBB (74— v-F%
AV NRE) £ 0.2mla@mL 7. 30 SEBRER, 750
nm (2B BRHE & SRR (BE UV-2200 A)
XL BMBEo s uo s VB IR
BL, ChiREKLLTERY 7/ —VEERI T
oy vEBEL LTERLE. &8, AnAiEER, ¢
RTHAAMETERNASH L OBA L.

40

(828)

Vol. 54 No. 10 (2003)

100

80 :/*“'“

0

[=.)
[=)

Removal [%)]
ES

[
(=1

0.5 1 1.5
Amount of coffee [g]

2

Effect of the amount of coffee on the removal
of copper

Fig. 1.

(5) EXBBTFEMFECOI——RUFIT—L—H
DEIE ,

EEREFHEME SEM) ¥+ 28Tk D &
IR LA. a—e—-NEa—-e—-BHRIZ -7
¥ —VEMR7-BEBRELESEHFICHEE L7 SEM
pore (fL#Z :0.6um, EE :10um, HAXEF) Ok
CEIEE L L, RS CTHEELRVEo2. 51T,
SEM pore L DM L HAEERICTHLE, BREZD
KETHEEZRL, HEEEL{To72. SEMiE, H
FETFHOBEEELRETFHRME JSM5500LV %
Hwi:.

3. ERBRRUER

(1) SADOBEIZRIZTI——DEOKE
I—-L—DORVEOBREIIGZHAELYRITL, %
D¥ER% Fig. LIZRLE., a—e—0EX0.1gh5b
lg FTIIHMOBERPEAL 245, ERLETIRER
FERHIH60% &L —F LB o7,
BREBESELZIFETHIE, a-——-DEITK
HELTRERUWARTAIIEFTFHRENED, 1glh
FETORERIE—F LRI R0, XDE IR L
BEZONS, I—bk—iZZzouX EBEEiILHL
TEEADE) 72 /) — VR EFNLDEL - EE L
vy, BEEE X4V Y) REPEINRT
Wh, ThoDE) 72/ —VEEREESLRTW
ZENbhroTws, FlzE, I——HORFGLE
ERE R0 L DBEAIIOVTOHRENH S, I—k—
FIZIRAKBEDESFERY) 72/ —VEKIIARBLH
SFRY 7/ —VHETH, ThoHIEKER (AH)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

I—b—RUI—b—-HRERVEERORE

100

=) o0
8 o [=]
T

Removal [%]

[S]
(=]

0 20 40 60
Stirring time [min)]
Fig. 2. Effect of stirring time on the removal of cop-
per by coffee
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Fig. 3. Effect of stirring temperature on the removal
of copper by coffee
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Fig. 4. Effect of pH on the removal of copper by
coffee
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Fig. 6. Photographs of the grounds of fresh and used coffee with a scanning electron microscope

A) fresh (100 times), B) used (100 times), C) fresh (1,000 times), D) used (1,000 times).
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