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Tém tit

Nghién ctru nay nham muc dich giéi thiéu vé tiém ning ing dung ciia ba ca phé. Bai bao tap trung vao viéc phan tich co
hoi to 16n ma ba ca phé mang lai trong linh vue xtr ly moi truong va ché tao vat liéu hip phu. Bai bdo con dic biét chu y
dén cac huong nghién ciru gan day vé moi truong, nhét 13 trong viéc xur 1y kim loai nang va chat nhudm tir vat liéu hap
phu ¢6 ngudn gdc tir bi ca phé. Piéu nay dua ra mot co s¢ ving chic dé phat trlen cac ung dung thuc té trong linh vuc
xtr Iy nu6e va loai boé chat 6 nhidm. Tir tng quan bai nghién ctru, c6 thé thdy ring con nhiéu huong nghién ciru co thé
mo rong trong tuong lai cho viéc xur Iy b ca phé v6i myc dich xtr Iy mdi truong. Viéc nay mo ra nhiéu co hoi dé tan dung
va phat trién cac g dung sang tao, dong thdi gop phan tich cuc vao nd luc bao vé moi truong toan cau.

Tir khoa: ba ca phé; xtr Iy nudc; vat liéu hap phu; tiém nang Gmg dung; méi trudng.

Abstract

The paper aims to provide an overview of the potential applications of coffee waste. The focus is on analyzing the
significant opportunities presented by coffee waste in environmental treatment and the fabrication of adsorbent materials.
The research particularly emphasizes recent environmental studies, notably in the removal of heavy metals and dyes using
adsorbents derived from coffee waste. This establishes a solid foundation for practical applications in water treatment and
pollution removal. The report's comprehensive overview suggests numerous avenues for future research in coffee waste
treatment for environmental purposes, offering ample opportunities to leverage and develop innovative applications while
actively contributing to global environmental conservation efforts.

Keywords: coffee waste; water treatment; adsorbent; potential application; environment.

1. Bd ca phé va tiém ning ing dung hoa tan. Nghién ctu cua Atabani va cOng su
(2019) da xac dinh trong BCP ¢6 hon mét nghin
hop chat hitu co, bao gdm protein, carbohydrate,
tannin, chat xo, caffeine, cellulose, phi protein,
nito, axit béo, axit amin, polyphenol, khoang

Bi ca phé (BCP) 1a chét ran c6 kich thudc hat
min, d6 4m cao (trong khoang tir 80 dén 85%),
thu duoc trong qua trinh xtr 1y bdt ca phé tho
bang nudc néng hodc hoi nudce dé pha ché ca phé
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chit lignin va polysaccharides, galactomannans
va arabinogalactans, trong d6 c6 700 chat d& bay
hoi [1].

Gan 50% san luong ca phé trén toan thé gisi
duoc st dung san xuét ca phé hoa tan. Do do,
BCP duoc tao ra véi sb luong 16n, véi san luong
hang nam trén toan thé gidi 1a 6 tridu tdn. Mdi
tan ca phé nhén tao ra khoang 650kg BCP, va dé
san xudt kg ca phé hoa tan, khoang 2kg BCP
udt duoc tao ra [2].

Nhu 13 thuong thay di véi chat thai nong
nghiép, nhitng nd lyc dau tién dé tim tng dung
cho BCP di tap trung chii yéu vao viéc sir dung
n6 lam nhién liéu rdn va bd sung thic dn cho
dong vat [1]. Gan day, cac nghién ctru da dé xuét
kha ning sir dung ciia BCP trong nhiéu quy trinh
nhu chiét xuét, transesterification, thity phan, 1én
men, va nhi¢t phan, tao ra nhiéu loai nhién liéu
rén, biogas, bio-oil, biodiesel, bioethanol, chét
tao mau, va my pham [6,7]. BCP di ciing duoc
ching minh hitu hi¢u trong vi¢c cai thién dat [8],
ddng thoi thuc day su hap thu chat dinh dudng
clia cay trong. Phan 16n BCP hién nay van duoc
xtr Iy nhu phan bon hodc dua vé bai chon 14p [3].

Trong bdo cdo ciia minh, Naem Hussain da chi
ra rang than sinh hoc tir BCP ¢6 thé hap phu kim
loai ndng nhu chi (Pb), crom (Cr(VI)) khéi moi
truong 6 nhiém [4]. Ngoai ra con c6 rat nhidu
dan chtng khac chimg minh rang BCP c6 kha
nang xtr Iy méi trudng. Vi vdy, c6 mot ngudn
BCP du thira rat 16n c6 thé duoc tan dung vao
viée xtr Iy cac van dé moi truong.

Céc nghién ctru cho thdy viéc st dung chat
thai BCP gan ddy da tang 1én trong nhiéu tmg
dung do thanh phan cellulose va lignin cta
chung ciing nhu ham luong dang ké ciia alcohol,
aldehyde, phenolic, cacboxylic va cac nhom
chtrc ning khac, thun lgi trong viéc hap thu cac
chat ban [5]. Kich thuéc hat BCP rat nho, hon
nita lai chira 50% la chét xo, ngoai ra con c6 mot
sO thanh phan nhu 14 lignin ¢6 cau tric phén tir
phtc tap, dién tich bé mit riéng 16n. Hat BCP
con dugc xem nhu 1a vat liéu nhiing tannin véi
ciu trac polyhydroxyl polyphenol rat thich hop
cho viéc hap phu chét ban, trong d6 c6 hap phu
kim loai nang [6]. Tém tit minh hoa tong quan
vé tiém nang str dung BCP di qua sir dung duoc
trinh bay & Hinh 1.
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2. Vit li¢u hap phu c6 nguon goc tir bi ca phé

Céc nghién ctru gan day da cho thiy rang
BCP c6 kha ning rat tdt trong viéc xir 1y moi
truong, dac biét 1a trong qua trinh hip phu kim
loai ndng. Mot s6 vi du dién hinh bao g@)m viée
sir dung BCP bién tinh v6i canxi alginate dé xir
Iy Ni(1l) va Cd(ll) [7], ciing nhu sir dung BCP
thé va vo hat ca phé tho dé hip phu Pb(Il),
Cu(ll), va Cr(V1) [8], va nhiéu nghién ctru khac
duoc trinh bay ¢ Bang 1.

Nghién ctru cua tic gia Roberto va dong
nghi¢p tap trung vao vi¢c sir dung composite
Calcium Alginate/ba ca phé (CA-BCP) dé hap
thu Ni?* hoic Cd?* tir dung dich nudc. Nghién
clru ndy da thuc hién ba chu ky hp thu/dao thai
va st dung cac phuong phap phan tich nhu kinh
hién vi quét két hop v6i phd X-ray phan tan ning
luong, pho hong ngoai bién d6i Fourier va phd
Raman. Két qua cho thdy mé hinh Sips 1a phu

hop nhét véi qua trinh hip thu, va CA-BCP ¢c6
kha ning hap thu 1a 91.18mg/g cho cadmium va
20.96mg/g cho nickel, ching to sy hi¢u qua
trong loai bd kim loai nang [7].

Nghién ctru cia Medhanit nham muc dich xac
dinh hiéu sut hap phu ctia vo ca phé va BCP ddi
véi viée xu ly Pb(Il), Cu (II) va Cr(VI) tir dung
dich nu6e. Két qua cho thiy rang chat hip phu
tir vo ca phé va BCP c6 thé loai bo hiéu qua céac
kim loai ning tir dung dich nuéc ¢ cac diéu kién
thir nghiém nhat dinh. Nghién ctru nay dic biét
cha y dén cac yéu té nhu pH, thoi gian tiép xuc,
lugng chét hap thu, téc do khudy, va ndng do ban
déau cua ion kim loai, va dua ra cac diéu kién t6i
wu cho hiéu sudt hap thy tot nhat [8]. Ca hai
nghién ctru déu chimg minh rang BCP c¢6 tiém
ning 16n 1am vat liéu hip phu trong viéc giai
quyét van dé 6 nhiém kim loai ning trong nudc.

Béang 1. Hi¢u sut hép phu kim loai nang cia mot s6 vat liéu trén co s BCP

Tén vat liéu lon kim loai | Higu suat (%)/ Dunglwong | TLTK
(mg/g) hoac mmol/g
BCP hoat héa véi Calcium Ni(Il) 20.96mg/g [7]
Alginate Cd(n 91.18mg/g
V6 ca phé thd (kich thudc hat < Pb(11) 94.2% [8]
200um) Cu(ll) 97.6%
Cr(VI) 93.5%
BCP tho (kich thudc hat < 200um) | Pb(11) 96.5 %
Cu(ll) 97.6%
Cr(VI) 94.46%
Vo6 ca phé tho (kich thudc hat > Pb(Il) 93.2%
200um) Cu(ll) 97.2%
Cr(VI) 92.4%
BCP tho (kich thudc hat > 200um) | Pb(ll) 96.06%
Cu(ll) 83.00%
Cr(VI) 94.46%
BCP tho cd(In) 71.19 % [6]
BCP tho Cu(ln) 0.18mmol/g [9]
Pb(Il) 0.17mmol/g
Zn(I1) 0.12mmol/g
Ni(Il) 0.10mmol/g
Than sinh hoc tir tinh tir bd ca phé | Cd(l1) 10.42mg/g [4]
Composite ba ca phé/ PVA tir tinh | Pb(ll) 78.12% [10]
Than hoat tinh/chitosan/tra xanh c6 | Ni(ll) 108.70mg/g [11]
ngudn gdc tir b ca phé
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Cung v6i kim loai nang, phém mau nhudom la
mot trong nhitng chat gay 6 nhiém moi truong
quan trong, xuat hién véi lugng 16n trong nude
thai khong chi tir nganh cong nghi¢p dét may ma
con tur cac nha may nhya, thugc da, my phém,
duoc pham, nganh cng nghiép thuc pham, in an
va gidy [12]. Nhu ciu st dung thudc nhudém &
cac doanh nghi€p ngay cang mé rong. Nudc thai
pham mau nhudém anh hudng truc tiép dén sinh
vat séng va 1a mot van dé mdi truong nghiém
trong. Nudc thai dang nay gy doc véi cac sinh
vat thity sinh, méi truong song ctia chiing, ciing
nhu can trd qua trinh quang hop cia sinh vat
thuy sinh [5]. Bén canh viéc xr Iy kim loai nang,
thi BCP con ¢6 tiém ning xtr 1y nude thai mau
nhudém. BCP ¢6 thé dugc dung dé xur 1y phét pho
metyl nitrat, thong qua phuong phap hoat hoa
véi KOH-ure va NaOH-ure [13], cing nhu st
dung 1am ngudn nguyén liéu san xuét than hoat
tinh bang phuong phap hoat hoa véi MnO2 [14]
va nhiéu phuong phép khac (Bang 2).

Nghién clru cua Bayaraa (2020) da su dung
BCP dé tao ra vat liéu carbon khong chira kim
loai ndng thong qua qué trinh hoat hoa vai
KOH-urea va NaOH-—urea. Vit liéu carbon sau
khi nhiét phan & 800°C d cho thiy dién tich bé
mit 16n (1665.45m?/g) va kha ning hip thu
methylene blue (MB) vuot trdi. M6 hinh dong
hoc (gia kién bac mot va gia kién bac hai) va cac
mo hinh d thi hip thy (Langmuir, Freundlich va

Temkin) di dugc sir dung dé danh gia hiéu suat
héap thu. Két qua cho thiy tiém ning l6n trong
viéc tong hop vat liéu carbon tir BCP dé loai bo
hiéu qua mau nhudém tir nude [13].

Trong mot nghién cuu khac [14], BCP da
dugc st dung dé tao nanocomposite théng qua
phuong phap carbon héa mot budce tai nhi¢t do
550°C, thoi gian 2 gid, va ty 16 khdi lugng cua
BCP/MnSQO4-H20 1a 1:0.5. Vat liéu MnzOs/than
hoat tinh (Mn3O4/AC) da duoc sir dung dé hap
phu MB. Co ché hinh thanh Mn3O«/AC d3 dugc
1am sang t6 mot cach toan dién, va cac dic diém
hinh thai hoc va ciu trac ciia n6 duge xac dinh
bang cac phuong phap hoa 1y hién dai nhu XRD,
SEM, FTIR, TEM va BET. Cac két qua da ching
minh sy hép phu cua Mnz04/AC dbi véi MB dat
t6i da 1a 77.02mg/g. M6 hinh thich hop nhat dé
du doan dong hoc hap thu da duoc xac dinh 1a
mo hinh dong hoc bac mot va phuong trinh dang
nhiét Freundlich. Hon nira, hop chat nay da thé
hién kha nang tai sir dung va 6n dinh dang ké,
duy tri hon 90% hiéu suét loai bo MB ngay ca
sau nam chu ky tai st dung. Co ché hap thu cua
chat nhuém da duoc lam sang to dya trén cac
tinh chat vat 1y cia chat hap thy, bao gdom tuong
tac xép chong, lap day 10, lién két hydrogen va
tuong tac dién tich. Hop chat Mn3O4/AC hira
hen s€ dugc nghién ctru trong twong lai lién quan
dén nudce thai chira chat nhudm.

Bang 2. Vit liéu hip phu pham mau nhudm tir chét thai BCP

Tén vit ligu Chat mau Higu suat (%)/ TLTK
Dung lwgng (mg/g)

BCP hoat héa vai NaOH-ure MB 39.71mg/g [13]
BCP hoat héa véi KOH-ure MB 209.07mg/g

Than hoat tinh tir vo hat ca phé MB 88.1mg/g [5]
BCP th6 MB 23.40mg/g [12]
Than hoat tinh tir ba ca phé MB 986.80mg/g

Than hoat tinh tir ba ca phé Aniline yellow 2.58mgl/g [15]
BCP thd Congo Red 149.1mgl/g [16]
BCP tho MB 189.03mg/g

BCP tho qua xur ly Congo Red 699.30mg/g

BCP tho qua xur ly MB 189.75mg/g
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Nanocomposite than hoat MB 77.02mg/g [14]
tinh/Mn30O4 tir ba ca phé
Than sinh hoc bién tinh tir vo hat | Reactive Yellow 145 | 83.7% [17]
ca phé Reactive red 195 71.1%

Reactive Blue 222 59.6%
BCP tho Eriochrome Black T | 4.95mg/g [18]
Vo6 hat ca phé Crystal Violet 94% [19]
BCP MB 312.515mg/g [20]
Hydrochar carbon MB 415.8mg/g [21]

3. Tiém ning xir Iy mdi treong cia vat liéu ba
ca phé trong twong lai

Ca phé da qua st dung khong chi la mdt
ngudn chat thai, ma con 1a mdi de doa dbi véi
moi truong do chira dung mot lugng 16n hiru co
doc hai. Do d6, sy chuyén doi BCP thanh cac
san pham hitu ich ¢6 thé mé ra nhiing tiém niang
16n trong viéc giai quyét van dé moi trudng.
Mot s Gng dung tiém ning ciia BCP bao gom
viéc ché bién thanh vat liéu hip phu thong qua
qué trinh nhiét phan, tao ra than sinh hoc, va
bién ddi thanh than hoat tinh. Cac san pham nay
khong chi c6 thé gitip tai ché ca phé da qua sir
dung ma con ¢ thé phuc vu cho cac muc dich
quan trong trong xur Iy moi truong.

Véi su tién bo trong cong nghé vat lidu hap
phuy, chung ta c6 thé ning cao hiéu suat cia cac
vat liéu nay bang cach bd sung cac hop chat co
kha ning ting cudng qua trinh hap thy. Su sang
tao trong viéc két hop BCP voi cac yéu td khac
c6 thé mé ra canh cira cho nhing giai phap xanh
hon va hi¢éu qud hon trong xtr Iy méi truong. Do
do, tuong lai cua viéc tan dung BCP trong linh
vuc nay htra hen mang lai nhiitng dong gop tich
cuc va bén vimg cho méi truong cua chiing ta.

4. Két luan

Trong bai bao nay, chiing t6i da cung cap mot
cai nhin téng quan dén tiém ning 16n ma BCP
mang lai trén pham vi toan cau, v&i kha nang tng
dung da dang trong linh vyc xt 1y nudc va loai
b6 cac chit 6 nhiém. Bao cdo ciing trinh bay vé
cac nghién ctru sit dung BCP nhur 13 vat liéu hip
phu xtr I méi truong nham cung cip co sé thong

tin quan trong dé nim bat tinh chit hoa hoc va
vat 1y cta chat hap phu, 1am nén tang cho viéc
phat trién ing dung thyc té trong cac linh vyre xir
1y méi truong khac nhau. Hudng nghién ctru vé
str dung vat liéu tir BCP dé hap phu da duoc thao
luan mot cach chi tiét, dac biét 1a trong ngilr canh
cua viéc chuyén ddi chung thanh vat liéu hép phu
c6 hiéu suat cao. Piéu nay lam noi bat tiém nang
tan dung BCP trong viéc giai quyét cac thach
thirc moi truong va san xuét vat liéu co gia tri tur
ngudn tai nguyén nay. Tém lai, nghién ctru vé
tiém ning va tmg dung ctia BCP khong chi gitp
ching ta hiéu 16 hon vé cay ca phé va chét thai
lién quan ma con mé ra nhiing co hdi mai trong
linh vyc nghién ctru khoa hoc va ing dung cong
nghé méi truong. Viée tan dung tdi da tai nguyén
tir BCP khong chi 1a mot hudng di co trién vong
trong viéc bao v€ moi truong ma con 1la mot
chién luoc thong minh vé st dung ngudn luc.

Loi cam on: Nghién ctu nay duoc tai tro boi
Truong Pai hoc Duy Tan.
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