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Tém tit

Hang nghin ty diéu thudc 14 dugc hit hang nim lam cho dau loc thude 14 tré thanh mot trong nhitng loai rac thai phd
bién nhét trén thé gidi. Vi chira cac vat lidu va chat doc hai, chét thai nay c6 thé gay nguy hiém cho méi truong va stc
khoe con nguoi. Hién tai, cic giai phap dé xir 1y chét thai dau loc thude 14 van con han ché va khong bén virng. Do do,
viéc tim ra cdc giai phap va cong nghé phu hop va hiéu qua dé tai ché loai chat thai nay s€ gop phan giam thiéu su xut
hién cua cdc vat li¢u nguy hiém trong moi truong va hé sinh thai, dong thoi thac day viéc thu hdi vat liéu phu hop cho
su phat trién kinh t& bén virg. Cac nghién ctru gin day da chi ra ring dau loc thudc 14 ¢6 thé duoc sir dung dé loai bo
cac kim loai nang va phdm mau nhudém trong nudc thai. Tuy nhién, sy tmg dung thuc t& cua cong nghé nay van con
dang dwoc danh gia va can thém nhiéu nghién ciru && dam bao tinh hidu qua va bén viing cua qua trinh xur 1y chat thai
nay. Muc ti€u cua bai bao nay la thu thap va phan tich cac nghién ciru da dugc thyuc hién vé viée str dung dau loc thudce
1a dé xtr 1y nuée thai chira kim loai ndng va phim mau nhudm. Nhimg két qua tir cac nghién ctru nay sé giup ching toi
danh gia kha nang umg dung thuc tién ciia cong nghé tai ché chat thai dau loc thudc 14 va dua ra dé xuit cho cac nghién
ctru ti€p theo.

Tir khéa: Dau loc thubce 14, tai ché, hép phuy, kim loai ning, phém mau nhudm, nudc thai.

Abstract

Used cigarette filters constitute one of the most common types of waste worldwide, with trillions of cigarettes smoked
each year, because they contain hazardous materials and toxic chemicals. This waste poses a significant threat to both
the environment and human health. Despite efforts to address the issue, current solutions for disposing of cigarette
filters are limited and unsustainable. Therefore, identifying appropriate solutions and efficient technologies for
recycling this waste can reduce the presence of hazardous materials in the environment and promote sustainable
economic development. Recent studies have shown that cigarette filters can be used to remove heavy metals and dye
compounds from wastewater. However, the practical application of this technology is still being evaluated and requires
further research to ensure its effectiveness and sustainability. The aim of this paper is to review and analyze existing
studies on using cigarette filters to treat wastewater containing heavy metals and dye compounds. The results of these
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studies will help us evaluate the practical application of recycling cigarette filter waste and make recommendations for

future research.

Keywords: Cigarette butts, recycling, heave metals, dyes, wastewater.

1. Giéi thiéu

Hi¢n nay, hoat dong tréng trot, thu hoach va
ché bién thude 14 chi dién ra & mot s6 khu vue
dic biét trén thé gidi. Tuy nhién, viéc tiéu thu
thudc 14 ngdy cang gia ting dd gay ra nhiéu van
dé c6 tac dong dang ké dén doi séng va sic
khoe cong dé)ng can duogc xir 1y mot cach hiéu
qua. Chat thai dau loc thudc 14 (cigarette butt,
CB) c6 thé tim thay & khap moi noi, thudng
khé thu gom va rat khé dé xir Iy [1]. Udc tinh
chat thai bi loai bo hang nim tir viéc tiéu thu
thudc 14 toan cau co thé vao khoang 340-680
triéu kg, bén canh gén hai triéu tin giéy, muc,
gidy bong kinh, gidy bac va keo dugc st dung
trong bao bi san pham thudc 14. Ngoai viéc
phan tan ty do trong méi trudng véi sd lugng
16n, CB con khong thé phan huy sinh hoc va
chtra hon 7000 hoa chat doc hai [2]. Do do,
viéc tim ra mot phuwong phap tai ché hop 1y ddi
CB s€ lam giam phat thai cac vat liéu nguy
hiém vao moi truong va hé sinh thai, dong thoi
s¢ thiic ddy viéc thu hoi vat liéu phu hop véi
nén kinh té tudn hoan va phat trién bén viing.

Mot s6 nghién ciru di dé xuat cac phuong
phap xtr Iy CB dé 1am cho chung it gay hai hon
va mang lai hidu qua kinh té thong qua viéc tai
ché va tan dung CB dé san xuét cac nguyén liéu
tho thir cép nhu vat liéu xay dung, dd tha cong
my nghé, va nhiéu d6 gia dung khac [3]. Trong
nhitng nim gan day, nghién ctru vé Gmg dung
CB trong xur 1y cac chit doc hai da thu hut su
quan tam cua dong ddo cac nha khoa hoc va
nha quan ly méi truong. Cac phuong phap xur
1y CB duoc dé xuat nhu d6t chay, tai ché va tai
sir dung, déu c6 tiém ning dé giai quyét vin dé
chat thai CB. Trong d6, phuong phap tai ché
CB dang duogc xem la mét gidi phap kha thi va
hiéu qua nhit.

Céac nghién ctru gan day da chi ra rang, CB
c6 kha ning hép phy kim loai ning va phim
mau nhudm, hai chat doc hai thuong gap trong
moi trudng san xudt cong nghiép va thai ra tir
cac cong trinh xtt ly nude thai. Viéc st dung
CB dé xir ly cac chit doc hai nay da duogc
ching minh 13 hiéu qua va tiét kiém chi phi.
Tuy nhién, dé dat duoc hiéu qua cao nhét, viéc
lua chon cac diéu kién xu 1y va k¥ thuat xtr ly
CB can phai duoc nghién ciru ky ludng. Trong
bdi canh d6, muc dich ciia bai bao nay nham
téng hop cac nghién ctru méi nhat vé ing dung
CB trong xur 1y kim loai ning va phdm mau
nhudém. Bang viéc tap trung vao cac nghién ciru
trén CB, bai bao s& dua ra nhiing kién thic co
ban vé tinh chat va ung dung ciia CB trong xir
1y cac chat doc hai, tir 46 dé& xuit cac phuong
phap xtr Iy CB hi¢u qua va tiét kiém chi phi. Hy
vong rang bai bao nay s& déng gop vao viéc
giai quyét van dé chat thai CB va dem lai loi
ich cho strc khoe con nguoi va moi truong

2. Cau tao cua diéu thuoc la

Céu tao cua diéu thudc bao gém dau loc,
gidy cudn thudc 14, gidy thim, thudc 14, va cac
chit phu gia (Hinh 1)

dau loc

gidy tham

Hinh 1. Céu tao thudc 14 diéu
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Gidy thim giup 6n dinh dng ngam khoi nuée
bot, duoc quén quanh bo loc va chira cac 16
thong gié nhd cho phép khong khi trong lanh
tron 1an véi khoi, do d6 1am loang hon hop doc
hai cta hoa chit hit phai. Gidy cudn thubc 14
nam dudi gidy thim va gitr hdn hop thube, nhu
hinh minh hoa (Hinh 1). Tuy nhién, thudc 1a
sau khi st dung duogc thai ra moi truong thi
thudc 14 va gidy cudn van con sot lai. Thanh
phan nay mat t&i 3-5 thang dé co thé phan huy
sinh hoc trong diéu kién moéi trudong xung
quanh.

Cay thudc 1a duoc biét dén véi hai phan chi
chinh cua chi thyc vat Nicotiana la N. Rustica
va N. Tabacum, la nhirng loai cdy thuong mai
chinh [4]. N. Tabacum dugc tréng lam cay
thudc 1a chinh, c6 thé siy kho bang khoi (thude
14 Virginia), say kho bang khong khi (thudc 14
Burley), siy kho bang khong khi nhe, say kho
bang khong khi ddm va thudc 14 phoi ning
(thudc 14 phuong Poéng) [3]. Thanh phan cta
hén hop thude 14 thay ddi tiy theo sé thich ctia
qudc gia. Qua trinh san xuit thudc 14 gdm nhiéu
cong doan gdém trong cay thude 14, thu hoach,
xtr 1y 14, 1am am, tudc bo, phan loai, diéu hoa,
130 hoa va cudi cung 1a tron 14 [5]. Quy trinh
ché bién thudc 14 co tao ra mot sd san ph'flm
phu, cic san pham nay dugc ché bién riéng va
sau d6 duoc tron lai va thém vao hon hop thudc
14. Ngoai ra, cac chat phu gia dugc két hop vao
hén hop thudc 1a bao gdm chat giir 4m va phy
gia huong vi. Cac chit giit 4m chinh trong
thudc 14 diéu 1a glycerol va propylene glycol.
Chtrc ndng cta ching l1a bao quan do déo va do
am trong diéu thudc dong thoi ngan ngira hodc
lam cham qua trinh 1am kho thudc 14. Trong khi
d6, cac chat phu gia huong vi phd bién gom
cam thao, ca cao rin va cac loai duong khac
nhau. Nhitng chit phu gia nay c6 tac dung che
gidu huong vi kho chiu cta khoi.

Pau loc ¢6 thanh phan chinh 1a cellulose
acetate. Cellulose 1a polyme tu nhién cua

glucose, ¢6 ngudn goc chi yéu tir bot gd va xo
bong. Mdi don vi glucose bao gdm ba nhém
hydroxyl (OH), c¢6 thé lién két hydro voi cac
chudi lién ké. Két qua la tao ra mot loai vat li€u
kho c6 thé xam nhép. Do cac chudi cellulose
md rong nén n6 ngin chin dung moi xam nhap
vao bén trong. Do d6, cach thirc dé co thé xir Iy
cellulose 1 loai cac nhom OH (lién két hydro)
voi cdc nhom acetate. Vi vay, viéc este hoa
cellulose ty nhién véi axetic axit da tao ra
cellulose acetate. Vi mirc do thay thé acetate
cao nén s€ ngan khong cho céc cellulose trong
dau loc rai rac tiép can véi cac vi sinh vat trong
moi truong dé phan huy sinh hoc [6]. Birc xa tia
cuc tim tir mat troi ciing thic ddy qud trinh
phan hay cellulose acetate, tuy nhién phan gidy
con lai trén dau loc da tre ché bt xa tia cuc tim
ciia 4nh sang mat troi chiéu xudng cac soi
celluloseo acetate. Cudi cung, gidy bi phan huy
sinh hoc con thanh phan cellulose acetate van
han ché su tiép x0c clia buc xa mat troi dén
dién tich bé mat cia cac soi. Bén canh do, cac
vi sinh vat trong moi truong khong su dung
cellulose acetate lam thirc an nén qua trinh khir
axetyl dién ra chim trong qua trinh thiy phan,
tuy nhién qua trinh nay xay ra rat cham trong
diéu kién yém khi, c6 thé mat 1-2 thang trong
dat hodc 6-9 thang trong méi truong nudc ngot
hodc ¢6 thé hon nita.

3. Poc tinh ciia chat thai thudc 1a

Khi mot diéu thude duoc hut, cac chat trong
diéu thube chuyén thanh cac pha dang hat va d&
bay hoi. Pha hat bao gdm cac hoa chit khong
bay hoi va ban bay hoi va pha hoi bao gdm céc
hoa chat dé bay hoi. Pha hoi 1a phan khoi di
qua bo loc va 95% trong lugng ctia n6 duogc tao
thanh tir 400-500 hop chét khi riéng 1¢, bao
gdbm nito, oxy, cacbon dioxide, cacbon
monixide, argon, hydro, acetone, oxit nito va
cac hop chat luu huynh dé bay hoi [1].

Nhitng ngudi hat thude va khong hat thude
c6 thé khong hiéu biét vé muc do doc hai cua
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thudc 14 d3 qua sir dung va nguy co tiém 4n ma
chat thai c6 thé gdy ra dén moéi truong va dong
vat hoang di. Khi cac diéu thudc di qua sir
dung thai ra moi truong voi mot lwong dang ké
cac chit doc hai bi 10 ri va co thé tich tu trong
cac kénh nudce, dudong phd va 16i di bo, c6 kha
ning de doa nghiém trong dbi véi cac sinh vt
va loai thuy sinh dja phwong. Tré em c6 nhiéu
kha ning tiép xtc voi CB d3 qua sir dung bang
miéng vi ching thuong thich khdm pha moi
truong xung quanh. Nghién ctru cho biét chi
can 1-2 mg nicotin di dé gay budn non do doc
tinh cua thude 14 da qua st dung [5].

4. Cac phwong phap hién tai dé xir 1y chit
thai thudc 14 da qua sir dung

Mot s6 phuong phiap dugc dé nghi trong
viéc xtr 1y chét thai nay dugc biét dén nhu sir
dung CB lam nguyén li¢u tao ra than hoat tinh
va than sinh hoc, 1am vat liéu tiéu am, san xuat
chat hip thu siéu ky nudc hodc sir dung lam
chat mang mang loc sinh hoc, lam thanh phan
cua tinh thé nano cellulose hodc 1am chat kiém
S0t vecto.

Hamzah va Umar (2017) di nghién ctru tiém
ning didu ché than hoat tinh tir chat thai CB
bang KOH cam ung vi séng kich hoat. Phuong
phép gia nhiét bang 10 vi song di dugc ap dung
dé didu ché than hoat tinh do kha ning gia nhiét
nhanh va dong déu cta phuong phap nay. Qua
trinh kich hoat 1a 20 phut & cong suit 630 W va
tan suat 2.45 GHz. Theo tac gia, thi than hoat
tinh & nghién ctru nay c6 thé dugc sir dung lam
vat liéu hap phu thay thé dé tach dau — nudc,
siéu tu dién va xanh methylen do tinh da dang
va dién tich bé mit 16n ciia né [7].

CB ciing duoc sur dung dé 1am vat liéu tiéu
am nho vao tinh chat x6p cua chét thai nay.
Trong nghién ctu cua Escobar va Madereulo-
Sanz (2017), két qua cho thdy hé sé hap thu 4m
thanh cao <0.90 tr tin s6 trung binh
(>2000Hz), cho thdy CB c6 thé dugc sir dung
thay thé cho cic san pham thwong mai nhén

tao. Hiéu sut tiéu am cua vat ligu méi thé hién
kha tbt [8].

Mot nghién ctru cia Ou cling st dung soi
cellulose acetate tir CB dé thuy phan trong moi
truong  kiém NaOH va dung dich
hexadecytrimethoxysilane trong etanol dé san
xudt soi siéu ky nude/ siéu ua dau (SF). SF
duoc su dung dé 1am sach dau tran do tinh chét
ctia n6. Nghién ctru cho thdy, SF c6 kha ning
hap phu dau hoa 1én t6i 96% [9]. Trong nghién
ctru tuong ty, Liu cling st dung ludi boc bd loc
thudc 14 (CFCM) thong qua phuong phap quay
dién. Cac CFCM di dat hiéu sut siéu ky khi
dudi nuéc va dat hiu suat tach dic bigt voi
99.9% v&i hon hop dau nude sau nhiéu chu ky
tai str dung [10].

Chat thai CB c6 thé duoc sir dung dé chuyén
thanh chat mang mang sinh hoc ¢6 dinh tich
hop trong quy trinh bun hoat tinh. Chiing c6 thé
gitp xu ly nito va carbon hitu co trong xu ly
nu6e thai. Nghién ciru nhim muc dich phét
trién chat mang mai, hiéu qua va ré tién véi
viéc st dung CB. CB c6 thé dugc st dung lam
chit mang mang sinh hoc trong hé théng xir 1y
nudc thai bun hoat tinh IFAS (Integrated Fixed-
Film Activated Sludge) hodc trong 10 phan tng
mang sinh hoc ky khi AMBBR (Anaerobic
Moving Bed Biofilm Reactor) [11].

Trong mot nghién ctru gan day, Abu-Danso
da st dung CB dé loai bo diclofenac (DFC) ra
khoi méi truong nude. Dé co duge chat mong
mubn, ion phatphat (HPO)- s¢i nano cellulose
(CNF) ¢6 thé hap phu DFC thi cac nhém axetyl
duoc tach ra thong qua viée xu 1y kiém va an
mon bang HPO tir axit photphoric. Cac thi
nghiém da cho thdy kha ning loai bo DFC bing
ion HPO-CNF 1én dén 107.9 mg/g [12].

Chat thai CB dugc mot s cac nghién
ctru st dung nhu chit kiém soat vecto giy
bénh. Dé tim kiém mot phuwong phap kiém soét
vecto trong vung dich sdt xuit huyét bang hoa
chat diét con trung, Dieng (2011) va Mondal
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(2015) nhan ra chit thai CB 1a ngudn tiém ning
dé quan 1y cac bénh do mudi truyén. Nghién
ctru ciia Dieng (2013) di danh gia tinh d& bi ton
thuong cua Aedes aegypti dbi v6i CB trong qua
trinh phat trién cua loai c6n trung nay va nhan
thdy 4u trung cua ching c6 sy phat trién gian
doan. Viéc nay thé hién & nhiing thay ddi trong
viéc nd trung, tudi tho, kha nang sinh san va
hanh vi d¢ tring. Dya trén nghién ciu nay,
Dieng nam 2014 di phat trién vé tac dong cia
viéc phoi nhiém CB d6i vé&i vecto sdt xuét
huyét Aedes aegypti dé kiém tra xem chat thai
c6 lam thay doi bat ky mot thong sb sinh hoc
nao cua bd me va thé hé con chau cua chung
hay khong. Két qua chi ra rang chét thai CB c6
thé dugc phat trién nhu mot chién luoc kiém
soat vecto mai vi nd co tac dong truc tiép dén
dic diém cua con truong thanh [13, 14]. Tuy
nhién, vin con ton tai nhiéu yéu td chua biét
trong linh vuc ndy can phai nghién ctru thém.

5. Ung dung CB trong xir Iy kim loai ning va
thudc nhuém

D3 ¢6 nhiéu nghién ciru str dung CB dé xir 1y
kim loai ning. Pién hinh nhu trong mot nghién
cuu vao nam 2021, Jescica da tao than hoat tinh
va than sinh hoc tir CB dé hap phy kim loai chi.
Than hoat tinh va than sinh hoc trong nghién
cu nay c6 dién tich bé mit lan luot la

46.97m?/g va 83.60m%g. Piéu kién hip phu
Pb(Il) t6i wu 1a & pH 5.0, liéu lugng chat hip
phu 4g/L, thoi gian dat trang thai can bang hép
phu 1a 45 phut (than sinh hoc) va 10 phut (than
hoat tinh). Pong hoc gia kién bac hai va
phuong trinh Langmuir dwgc xem 14 mé ta tot
nhét cho qua trinh hip phy Pb(II) d6i v6i ca hai
dang vat liéu trén [15]. Trong mdt nghién clru
cua Xing Zhang, than hoat tinh tao ra tr CB
duoc kich hoat & 500°C, c6 su can bang thuan
loi vé dién tich bé mat riéng cao, cac nhoém
chtic ¢6 chira oxy doi dao tao diéu kién thudn
loi cho viéc hép phu céc kim loai nang. Cac thi
nghiém hép phu cho théy do pH cta dung dich
dong vai trd then chét trong qua trinh hip phu
kim loai ning bang than hoat tinh c¢6 ngudn goc
tir CB va do pH t6i uu cho qua trinh hap phu la
khoang 5. Céc vat liéu tong hop c6 thé hip phu
Pb(II) trong vong mudi phit va qua trinh hap
phu c6 thé duoc mé ta tot bfmg mo hinh bac hai
gia kién, cho thay rang hap phu héa hoc 1a budc
quyét dinh téc do cua qua trinh hip phu. Di
liéu can bang tuan theo mo hinh dang nhiét
Langmuir va kha ning hap phu cuc dai tuong
mg d6i véi Pb(IT) 1a 249.3mg/g [16]. Mot vai
cac nghién ciru khac thé hién kha nang hap phu
kim loai ning tir vat liéu CB duoc théng ké &
Bang 1.

Bang 1. Thong ké mot vai chat hap phu kim loai nang dugc didu ché tir CB

o1 A P Dung lwong hap phu (mg/g) Tai liéu tham
Chat hap phu Chat bi hap phu JHidu sudt (%) Khio
Chat hap phu cacbon
c6 ngudn géc tir CB Ph(I1) 249.3mg/g [16]
Than hoat tinh tir CB Uranium 106mg/g [10]
Mang cellulose Pb(l) 85.2%
aceta%e tir CB Cr(v1) 88.4% [17]
cd(i) 85.3%
. Cu(ln 26.65mg/g
grfiggjfnloa vol Pb(I) 26.16mg/g [18]
: cd(1n 2.15mgl/g
Tro dbt tir CB As(Il) 33.33mglg [19]




50 T.T.Kiéu Ngén, L.Van Thugn, N.T.Kim Yén | Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 4(59) (2023) 45-52

Bén canh kha nang hép phu kim loai ndng,
CB con c6 kha ning loai bé pham mau nhudm.
Mot nghién cou cia nhom tac gia Lé Van
Thuan cung cong su (2023) da su dung cac CB
thé dugc xu 1y bang NaOH (CB-B) va duoc
tich hgp vdéi chitosan (Cs), va tiép tuc dugc su
dung lam chét hip phu dé loai bé thuéc nhudém
tong hop. Hai thudc nhudém cation phd bién 1a
xanh metylen (MB) va tim pha 1€ (CV) va mot
thudc nhuém anion 1a Reactive Blue 19 (RB
19) da duoc chon lam chat hdp phu mé hinh.
Két qua nghién ctru cho thay CB-B thé hién kha
nang hap phu cao ddi voi thude nhudm cation,
trong khi hén hop CB-B/Cs thé hién ai luc
manh hon véi pham mau anion RB 19. Sy hap
phu cta tit ca cac thudc nhuém trén CB-B va
CB-B/Cs la mdt qua trinh téa nhiét tu phat, phu
hop v6i cac mo hinh dang nhiét Langmuir va
dong hoc bac nhat. Kha ning hap phu tbi da
MB, CV va RB 19 cua CB-B va CB-B/Cs ¢ pH
7, litu lugng chat hap phu 4g/L va nhiét do
25°C lan luot 13 89.85, 82.41 va 304.49mg/g.
Co ché hap phu chinh 1a hip phu vat 1y c6 su
tham gia cia lyc hut tinh dién. Cac chat hap

phu dya trén CB thé hién kha nang tai st dung
cao, duy tri hon 75% sau bén chu ky tai sir
dung lién tiép. Nghién ctru nay cho thiy tiém
ning ung dung day htra hen cua chéat hip phu
dua trén CB dé xir 1y thudc nhudém tong hop
trong nude thai. Viéc chuyén d6i CB thanh vat
liéu hiru ich c6 gia tri cao c6 y nghia dic biét
dbi v6i ky thuat moi truong [20]. Mot nghién
ctru cia Darama vao nam 2022 da khao sat kha
nang st dung ctia CB nhu 1a mot chét thay thé
ré tién cho than hoat tinh thuong mai. CB ¢
dang tu nhién va than sinh hoc dugc str dung dé
loai b malachite green. Hiéu qua loai bo thude
nhudém dat dugc trong nghién curu, 1€n td1 96%.
Theo két qua cua thyc nghiém, yéu té c¢6 anh
hudng 16n nhat dén qué trinh hap phu 1a loai
chét hép phu, cu thé 1a than sinh hoc cho hiéu
qua cao hon so voi dang CB tho ban dau. Trong
khi @6, liéu lugng chéat hip phu 14 yéu t c6 anh
hudng thip nhat dén hiéu suit hap phu [21].
Mot vai dang vat liéu khac tr CB sir dung dé
hap phu pham mau nhuém ciing duoc nghién
ctru thong ké & Bang 2.

Bang 2. Thong ké mot vai chat hap phu dugc diéu ché tir CB dung dé loai bé pham mau nhuém

Cht hp phu Chét bi hip phu D‘/‘Iﬁﬁe'lj"gﬂgt(w)’g) Tai ligu tham khao
Than sinh hoc tir CB Malachite Green 96% [21]
CB hoat hoa voi acid MB 168.81mg/g [22]
citric
Than hoat tinh tr CB MB 303mg/g [23]
ddng pha tap phét pho
va nito
Hydrochar tir CB MB 635.21mg/g [24]
CB xir ly véi NaOH MB 88.95mg/g [20]
tich hop chitosan RB 19 304.49mg/g

CV 82.41mg/g
Than hoat tinh tir CB MB 123.46mg/g [25]

6. Nhirng thach thirc va trién vong

Xac dinh cac giai phap phuong phap va cong
nghé t6t nhat dé tai ché loai chat thai nay xét vé
két qua va kha ning ap dung vao bdi canh thuc
té s& lam giam sy hién dién cua cac vat li€u

nguy hiém trong moéi trudong va hé sinh thai,
ddng thoi s& thuc ddy viéc thu hoi vat liéu phu
hop voi nén kinh té tuan hoan va phat trién bén
virng. Mot trong nhirng thach thuce chinh 1a hi¢u
suit cua qué trinh xi ly, dac biét 1a trong viéc
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loai bo céc chit doc hai khoi nude thai. Mic du
CB da dugc chiing minh 1a c6 kha nang loai bo
nhiéu chét doc hai khac nhau, nhung hiéu suat
xu ly van con han ché va can duoc nghién clru
dé t6i uu hoa. Ngoai ra, mot thach thire khac 1a
chi phi dau tu ban du dé thiét 1ap hé thdng xir
ly nuéc thai bang CB. Céac cong nghé méi va
cai tién s& duogc phat trién dé giam chi phi dau
tu ban dau va dam bao tinh bén ving cia hé
théng. Tuy nhién, trién vong cua viéc Gng dung
CB trong xur 1y kim loai ning va phdm mau
nhudém 13 rat 16n. Str dung CB s& gitp giam
thiéu sy ro ri cic chat doc hai vao méi truong
va bao vé suc khoe cia con nguoi va dong vat.
Ngoai ra, viéc st dung cong nghé nay con gitip
tang hi¢u qua trong vi¢c tach cac kim loai ning
va phém mau nhudm khac nhau tir nudc thai,
gitip cho qua trinh tai ché va tai st dung cac tai
nguyén tré nén dé dang hon.

7. Két luan

CB sau khi str dung can duoc tai ché hiéu
qua dé giai quyét mot tham hoa chat thai CB
toan cau. Cac chién lugc xur 1y hién tai ddi véi
chat thai CB di thu gom bao gém dbt va chon
lap. Tuy nhién, ca hai ky thuat duoc coi la
khong bén viing va khong hiéu qua do nhiing lo
ngai vé mdi truong va kinh té. Do d6, nghién
ctru nay di xem xét cong nghé kha thi vé binh
6n hoa chit thai CB c6 thé dugc biét dén nhu
st dung CB bén canh muc dich lam vat liéu
tiéu am, san xuat chit hip thu siéu ky nudc
hodc sir dung 1am chit mang mang loc sinh
hoc, 1am thanh phén cua tinh thé nano cellulose
hodc 1am chat kiém soat vecto thi con 14 nguon
nguyén li¢u tao ra than hoat tinh va than sinh
hoc rit c6 trién vong cho viéc xur Iy moi trudng.
Cu thé, bai bao ciing cung cip tong quan vé
mot s6 cic nghién ciru méi nhat sir dung CB
nhu 13 moét chat hap phu hiéu qua pham mau
nhuom va kim loai nang cling nhu loi ich vé
kinh t& va méi truong khi thyc hién téi ché rac
thai CB.
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