Advances in Environmental Protection FFiE{%37 R, 2019, 9(4), 525-533 Hans X
Published Online August 2019 in Hans. http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2019.94073

Resource Utilization of Spend Coffee
Grounds: A Review

Chang Lu, Yu Zhang, Zhiyuan Huang, Bao Chen, Rong Cui*

School of Environmental and Material Engineering, Yantai University,
Yantai Shandong
Email: lu18865512395@163.com, 18660051232@163.com

Received: Jul. 4th, 2019; accepted: Jul. 26th, 2019; published: Aug. an, 2019

Abstract

Coffee is a popular drink. While Coffee is popular in the world, a large number of coffee residue
(Spend Coffee Grounds, SCG) produced in the coffee manufacturing process is easily overlooked.
About 1 ton of coffee beans can produce 650 kg SCG. Compared with the rapid development of the
coffee industry, the disposal of SCG still remains in the landfill stage of extensive landfill disposal,
which means that a large quantity of resources is wasted and hidden dangers for the ecology. SCG
contains a large amount of organic compounds such as fatty acids, amino acids, polyphenols, min-
erals and polysaccharides. Resource utilization is a necessary means to ensure the sustainable
development of the coffee industry. Through literature research, the research on the resource uti-
lization of SCG at home and abroad mainly focuses on the following aspects: recovery of specific
compounds in SCG, production of activated carbon and carbon composites using the specific
structure of SCG, production of biofuels using SCG calorific value, and composting SCG. The study
found that the current use of SCG resources is mainly for a certain feature of SCG. Although some of
the resource utilization of SCG is realized, there is still a lot of waste and pollution. The research
on the comprehensive utilization scheme of SCG is still at the initial stage, which needs to be fur-
ther explored to realize the coordination and matching among various units, reduce costs and
realize industrialization.
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R 25 2 A E Z R, (EFEmEES G R &= 4 K E KNEEE (Spend Coffee Grounds, SCG),
R 1k G Rl PAAERR650 kg SCG. AH ELaMEF= L mE R B, SCGHIALBII5 B7ERBU AL E, R
RBETRERFEHRAESHTTRE. SCGHEFRERIR. EEK. 2. TYRSZRHEEHMN
Y, XFEHATRIEAH R RIEm ML AT R R B L EF B . B SCEREDT, B WA SCG B
FUFI AR EERBSRUW T LN AT EURSCGH MR &Y. B SCGHIRE R4 A =15 1
REBEEMEL. FIFHSCGREEF=AEIREI UL KITSCGHEE . A KIN, T BSCGHEIFFIHEER
3FSCGHR—Fr 1T, BRI T SCGHIR A RFAFIH, BENMEBRRKIREMIGH. SCGEEFHATR
FIBH T M AL T RE P B B, B AeE— P IRAIRA, DASEIS- S| R UL S, REARRAS, SEBlr=kik.
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1. 5|18

DAl DGR (1) XU 52 B 1 At SR AR, 4 [ BRunME 2 27 (International Coffee Organization, ICO)
i1t 2017/2018 SERE A BRUNME=2IAF] T 951.36 J[1]. 75552 W HEEE A &L H 2 N [BIR 7R 8 1 7]
I, R A I MEE 200N e, AR BRI IEET, R4 1 e S AT BUAE Y 650 kg SCG,
T 1 kg MVEMIHES: 42 AL 2 kg W% SCG [2]. #BUT SCG EHEEANIAEE, HAH MmnmER | i L&
ZEE KN BN, TRETS R, [FIR, WiE 1 3R SCG HEA KEMRIITR. 25K .
2. WYRS ZREEILEY. HEENRER LG, Ba A EMRRR S5 FERA SCG %R
PR FRHE 7 T RE .

2.SCG HFEWFIHAFR

HET SCG st E WA SCG BIEAA I FE 584 R LA 7 HEEAT: 1A SCG s S AL &
o, M SCG e S ML R L PG MR LR R S RPRE BRI T SCG BB A 7= AEIRL LB X SCG HE
NESE LA T I -

2.1. SCG iRt SMIFIR

SCG ™ 2 BN 2 By Sy S MV I & B e H R SRS — s R RAR B 7, AT LA AU S &
YOI, i H 8 SR KA A B D-H e SR AE Bl B2 24 Tl LR SRS A, ey v R X
WAV RN SCG BEIRALH T ) < 8 -
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Table 1. The composition of spend coffee grounds

= 1. SCG AR
i RE MU /kg) 19.0~26.9 BRI E (%, dwt) 32.5~33.6
TP (%) 1.18~65.7 BT TR (%, dwt) 0.02£0.1
A (%, dwt) 1.9~2.3 ZEIRTR (%, dwt) 0.4789~3.3
RR(%, dwt) 47.8~69.5 WNHEE (%, dwt) 0.02~0.4526
#F4 % (mg/kg) 8.6~15.3 LT (%, dwt) 22
P41 4k K (mg/kg) 36.7+5.0 WKy (%, dwt) 0.43~2.2
R R AT B (me/kg) 1.7 #(mg/kg) 3549
F-F. B (mg/kg) 13.8 B(mg/kg) 1475.1
H 7 E W (mg/kg) 21.2 B (mg/kg) 1293.3
A i (mg/kg) 6.7~13.7 5 (mg/kg) 777.4
JI§ i (mg/kg) 10.0~15.0 R (mg/kg) 279.3
K (mg/kg) 85+1.2 (mg/kg) 118.7
B (%, dwt) 1.5+1.0 £fi(mg/kg) 40.1
R (%, dwt) 0.01 +0.005 il(mg/kg) 32.3
e h AR ZR (%, dwt) 30.9~31.9 BE(mg/kg) 15.1
AT AR 2 (%, dwt) 1.6~1.7 Bi(mg/kg) nd

1999 4, Phvb s B (R K S F 20 26 2 R P e il A I 5 s B8 X SCG /K i, H # Bl Rk
B 47% [4]. B0, (KEREE SR S IESK MR T2 RS2 B FRAK T A, [FI H BRI 52 = ) 48% (5],

%] A BT K2 1) Coimbra HIBATE 2013 EHET T — RFIMIRLS, LI E 2 HERIHREGE . 1EXF SCG
F e AL BEANGRAL BE 5 IR AP, PSR E 7L H 55 SR 56%, Bl Hiff 1 LR BEIR IR 54% [6]. K
FHU i i FAOK SR ICH 28 T80, 38 3~5 IRIS0Bcm 56 0 1 B W [T WA % 40 il ik 1) 48% . 56% A1 69%, H.AR
3 UK RS R BRI L H B TRME, 10 4 YR S U B A o 2 S S I 2 AU H BE TR BE[ 7] 2016
S, FEF Ballesteros FIBARE H BN &5 5 1 H B K AR T2, AT3R1F 29.29% M 2 ME R A0RE,  FEXT I
PUAPEE L 7047 (8]. 2017 4F, #HIE ) Getachew S5 ([9f I Mi S 1 7 VR e A4 e 75 oAk B A0 V. I 57 7K A 2%
i, AT ZHE 18.25% + 0.21% M i = &, R I B A AN s 1

WY Z W) ZAAAE TR, A RARMPUEAR], ERE, LT, B, Rk, &dh. MREEN
WAEIEEIZMIE H[10]. 2003 4, BRAT-HIBAF 50K L SCG 1) LB I BA BUF P A 1],
AR BAR A BEAT 00T 2011 4F, XUZEEE[ 12T 7 #& WG K $EE SCG W Z By RW i it 7t
HEREUE A T BB S B AL 56.59 + 0.25 mg GAE (% & T4 E)/g. EFRMTA & FEIAT 78I AR
A SLIG RS 2 Wy 57 + 3 mg GAE/g, J5 8 7 I 4l B HUR 2R [IREEHGHAT T LR [13],

A T K JE BUR S BIRHIE N B0 SCG #-HUE By AT T RFIFTL, M 2011 43 B 1A v R I A5 3
2015 SERAIZAT T PIKATUALEE, FEE] 2016 FRAKIE T ESIKM, T 240 R B FREECR 4
16 mg GAE/g. 32.92 mg GAE/g =% 40.36 mg GAE/g [14] [15] [16]. 2018 4F, BPHaf¥FHIRHEH K
AT B S KRR, &0t 39 h KR BBy & 1N 36%, P bidE g n 15% [17].

PR R JEHESN T SCG R R AL S BIRI L, S o J 70 i s FH AT A 340 B T 2 A AR &
THREUGCR, W ikis g, W AT RS R R ST E IR . SCG TR L S R R A
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AR B ARZ WA AFBR, (BRI SRR M T SCG hi—/ Ny, 1RBUS TR R K&
PRI, WIRAHA A, TR

2.2. SCG R4 FI A

SCG & A KEMIF HEA ZALE5M, X—FEF gy BRI 4T~ 730, SRR m
0 2 S LG 1

2014 4, MR AW R I — 8 4600 R I8 SCG X P> F1 Zn® (W B3 B K, 43 B4 5.49 mg/g
A1 12.38 mg/g, T LA A& EYVEERT 1L R 14 P 7K A B 1) R B 23R 1812015 4F, L HH AL A BA ] £ Fe;04/SCG

AiE R U R L5, sRIUR R RN 285.6 mg/g [19]. 2016 4, Jung 22014k H SCG
()3 P A A R ) B P 4 ek 1) 2% T AR D R ROV MR i, T KA o P 25 R R 14 7 AN
W, HESEMERE LR T 80%. [, Dai Z[211#F58 T NaOH it SCG & M 5k Xt il
TR PAER, A0 NaOH ALHR K] SCG X i 2 2 (1 LRI Bt = /=908 169.4 mg/g,  HLWF P4 7E 30 45
Bl RIAT I F

RN —BHT SCG MIME, o5 B 6w TR SCG Hil & B kL. 2013 4F, b K&
FLW A A 22148 B KOH &AL SCG AT AR BB 25 WU 2 FI AR 2%, I A 7E e FL A 25 5 A6 IR
L 2 H A A AE AR RO AL TAE S B 48 . 2014 48, FSCIMZ5[2310A SCG A JEAEL, B RRAL
FE AR BL 25 2 FLA R, AR B Rm A B GEE BE e ey, HielsEasmT
RIS A .

% SCG R UFM B I R, FRIE 238 R e HE 2D ixX — Rt B IRk 7 R o BV IR FR BT T 10 &
IR A K SCG RUNGTZRFE A A, il e 1 FME— 1) “oneE2d” T 1995 43K 15 35 [EH K B
LR JREAS[24].SCG LA FETE A KK SCG MoK, B B I-FLIF 45 14 38 2 640 5 2008 SRR 14 T Th e
TEAFH AT FE, W2 L — B AR TN SR 22 50% PR 208, #634 UVA L UVE [ 3 2 L alif s 65 BA 1 [25].
H 2012 fFig, dtoe. H/NE. 3 8 FE KR S5 N SO 4k & AN [RIHE R £ 4 - 5 A% R 4F e b AT 2 A
RCHT RY R 261 [27] [28] [29]

SCG /N HEA—ERE MR, X075 AL b 275 M A1 2 FLERA KL 2 AT B 2 1 s AEAL 35
KK FTE AR e B NSk AR TS A 2 AR Re . &F%F SCG 45 IR I E N SCG H R AL F]
MBI R LR, 58 A &3 UG e DI Re S5 /247 I A, (R R A & 3 LT
0T R 2 F R RS MR RATE AL T R S

2.3. FIA SCG HIE4E 9pkkt

7 1 AT SCG HA R #AVE, 19.0~26.9 MI/kg K AL AVE (15— 35 38K SCG 1% HEI e i T
WAL, 2012 45, ¥EE Limousy HIPAZEAT 1 R A EBURL AT SCG 5K 1:1 IR & PR R a5, a2 i
i SCG A A VR A ki o] AR A AE [30]. 2017 4, B KR EH UL 29 kW 2SS0 SCG-AK
B RANRBE R AT AT, IR T — SN R ARIMES A FE SCG-AR B RS f R 400 Nm®
RARAREIR TR RIS HI[31]. [F4FE, Kang SFHFK 17— M LT IMHEA AR B0 R 48,  SLB0 IFuE e n] BA
¥ SCG 1ENBEHEATIERE, (HH T SCG EmANR & &, HARHEh R A& 28w, it
— BRI [32]. 2018 4, EHE R Jahng Z5[33 W5 KL, SCG R AEH 15T A4k TRk,
SCG & &) VOC FEMEMEA N2 435 e VMoK E B, SCG g5 e MK R, HH384%
AL PVE S5 9284 KI/kg HIZEMIIREL

AEDERIRIT N A, SARMSMAT ML, AT R S A S ot B
o IEHERNT LA SCG 1E A JFERFIEAT A= W58 i i 4 A 72 2 2245 SCG i AE R FR BIURI an Dl A A N AE W)
SEH A o BRAESE I ETBAAE 2003 FE7E1T I SCG HEEHUM 43 [341 I SE 56, @t x) LRtk e s
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AR RIEPUESEIRICT %, B850 18.31% MMM S5 . M G BUE T AN SCG HEAT 2EHUR
U7y, &R IRVEA S R IR AR R A LA FIBR ] 7 ok e, Ml FIEs s 1. R4
Ricardo %[35] A 2009 £E (R 5T, 8 A IR it ALK T A 100 g T+ SCG HHER 15.4 gimsr, w115
) 6%I8 = T &R IKIE R 14%.

SEELT I 23 an T Ak 9 AR S A AN E (7 8, A8 R IR BB AT Ak = B H IR T %80 2013 4F,
Vardon Z£[36] R BLERRIE AL H 5 B EAT B AL AL BE, A= ih = Rl IA 3] 96%. 2015 4F, fBEHF 7T A
SRTE IR AN S5 B 2% A A5 FH 3R H 5 SR U ot/ 9 0 s st AT e PR A I 4, &N 1 T3
SCG FrfLAAEFAH 77 S &9, W WA ZE (Bl A3 1.6 TDI ULTRA, 3.2 7+/100 TK)IKzhZ) 2.4
TK[37].

FHECEREE AL . BRVERERACHe,  FEINfAiE (0 S5 A B AC e SO AT AE i o 2017 4, 3 ARHR 2= R 1 A
FABRERR T E A T BB AC e, B AR 261 T AR S = 2805 51 17.08 £ 0.70 wit% [38]. K4, Son %%
W FE N U@ R I R R N K A3, 48 B AT G A 45, 3RAF T 10.17 wi%e ¥ 55 A P 53 7 26 [39]
[F4F, 2 BRI A B\ S F B R A A T D B, SR 5 AT IR AT B A 4, Ml dftE FSEI T 11.43 wit%
A S = 2 [40].

FIF SCG H el 2 o T ) 4 A=) S il A2 A R A K585 G A A Y R R ) 1) B B2 000 37 . AR e A ) 5 3
TR, INE ST A SR IR SR 2R AR A S ) A5 TR AZ O R I AR R [
AnAeT R B EH IR 5 T R R S e BRI AR 5 ST RS TR L S R E AL

2.4.SCG hEHRIFI B

SCG F & IANUR AT MENZE TR T @EME. F76 1980 4, SR ERE T RAHA (B
VEAR) B SCEEIESE SCG A T B & R AT [41]. B HIRSE[42]%2 808 &, T 2015 &Eit47 T LA SCG
BB RZ L, SCG W FHAF e i AR LLAE 50% 25 47 i ] LLBE KR 2 1 B v ELAR DL s LB, 5 04
W RZE R E AR

£ SCG H T & FH B A M [FIEE,  FAE MR RO T AR SR R . 1986 45, E4M#F Givens 45[43]
HBEAT T UL SCG MMz A28kt gt, BRI S SCG & IR A 2 DAL R 7 B 75 0078 77 ot DA
VERFEEE FED R S PIHEAT & FH o AR B NI BB R K SCG 1R N —Fh AR A TR A LR 43 [44]
SR, SCG 1E ARG 1R B iR R A EE R D TP Y 10%.

HIR SCG AN & & s, (AAE B M T LI, FIAT LA 2014 4, Cruz F5[45]0F 50K I,
WA > B SCG HEAE, ATRUEmM S ELHFIRREICR. LM RIHE N RE 2017 3T 7K
T SCG HIHEMEHFL[46], KINGFFEE SCG 3l b HENELUBT & 20%H01 45% I BT 77 A= 1 HEAE 7= it 280R
flf. [F4E, Santos ZE[471F SCG H5Z& 1% — & LB IRIAT HENE AL, 25645 BR8] SCG s inm] LA
B AR HERE I 72 i = SR HESCGR:, FF ELHERE B 215 238 7t .

4 SCG 1E AN B FFH T AN AE P AEAEE 2 [0 1, HE A DU) 2 AR Rk 6 1) R FT 458 A 2000 7 425 IR
BB A F 2L SCG S5 G A MURIRAHENE A, B m HERE T 5 A [R] Bl 25 S DR HE SR B 2, (X
SCG MHMEE L2 MAEH, Aifrd EH N 3L S,

2.5.SCG HlEEAHH

SR St O FRA T RAE R R, ok 7™ E A 3 s, G REA Ry — A B 2L
o 2014 4F, FETLYF Obruca SF[48]IM L i ZIH L E /RIB IR EIR SCG K ff ™ W ALy IR SL BEHE IR
» AT TR ERL . 2015 4E, Wu [491K SCG 5 RN AZEEHI R E A ARE, AL He 4l 3R 3 22 I

BE &
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CiRasty/] 5 N

SN G AT b SR B SRR TSR B K, Velasco Z5[5017E 2015 £E3E SCG Bk 5h 1 il i «
RITEREHS RS, SCG HRIANARIER R M BERE, fLERZMIIN S EC S AERRAK, % o —
Pl AR RL o Arulrajah 25511253808 SCG 5 FERVE VR & FE AN KRR S5 s sl — ol i @ S R
DAE SR E OS], 23RS T — Pl FE 2 DL 2 6 T P R ZR B B AR e Rk o RN SE B 7T
T DR AR TR, H5IEBISHSCG #HT RS, 2SR EARENmERR, WmELE, T4
A DAME N R A B 52].

SCG 1ENAEMRAA RIFrI R mtERe, e KA EMERTREEEMERE, #3225k, HZ
BT 5Bl =5, SCG il & g SR 78 A2 FHE bL 550 Hon e J5 7= [E 45 2T g .

2.6. LZAFIA

IR AR R R R O SCG 4¢P, T SCG HEE T KREMED, WA AFMEME:,
SRR PREENEIAMEE, Fik, HEKEH THXNEGEERHA TR, # ERr&F 7y C 8 —
i, SEM AR RS, AR EE SCG 1R KU E -

Caetano 55 N1E 2014 5 T —EIESLIAEMREHT A H T4 SCG, VISR &R (53],
T Jeil i A RGRS PR IEE L BT ER . 2RISR T2 Aot R E S EA S
M X H Ak B GRS = Hiis, BT AR AR 28 o 80 A 1) BB T SR 25 e 05 v DA T 7K Ao/
REEVRTS COBE, TR T E AL RL i — DAV 3 &b 2 IR U ] DA L JR R A

Table 2. Summary and comparison of SCG utilization

%< 2. SCG HRUF A A RLALLE

YIS THEHAR 77 i AR P
i kAR E, LA, ERHAAESK

) A1 N N N T S Il oMo i e
At EL 4+ A i By 'T‘»T\
%”;fuf”*ﬁ W{J‘Eﬁ“‘ VRS HUBL R %;ikf;: e I, FURZR, B kTR
BRI N . o

. L " \. Felfh. WA, BEERER, R,

R Pl Ay b R T
[ERvES

LR Eﬁggf* BEIE . GRL. MR ﬁgﬂ;{‘ WA, {EL T K

N FIR%R, TEME, 2R
EFAR L. A EOERR. WEMR e Lo iy

R, FERJE LR, #IER, A
Wi Bt Mt Es, YRR, L2RR HAERE
%, A IMBLERE 5 51 R RS 3

BFEEARBRLL  “SCG A" HZHH

ERaAIA LR F %

AR BAR R — MR, HORBESRIG LN, EUIA KN — DN IATRSGE RIS, (AT
N GLHEAT T — P HRRNIRTT o U] AR s AR AN S B 2% B0 76 18] £ 1 8 D P S B

3. &i
BUM B 2835 1] L2 1 B [ Y A & ot T SCG B EAL R I & IC A FE % 2 h, Ry
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HAEMRS, TTREARE, HEAME, EXMBE_EAE R RS S0 B 1 E N 7T
&, X UNHECE E N 1 KRR EA A T K R BB EEE A A R ER AN SCG R AL
BATHIETT, ZZEFIB R, BARSEIL T SCG HIF 2 BRIRALAIE, A BORIR B Anis 4.

4. RE

Bk, ZRaFIHR AR SCG BIEAMA W FUEE . FRIE N 24 i AbAE L i e A 3 4] 2B
B, SCG P T mm. MSEE 7, AEB “SCG K BRI . SCG % T7rKltk, ia
ESEMYIRICIE, A BT SEI ™ Ak . 2l if SCG BER X T I 20K A 224X, A BT ok = b i
R o

ZE&UWH
A BHLT SR (20160204010SF) .
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