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DANH GIA KHA NANG XU LY CHAT KHANG SINH TETRACYCLINE
TRONG NUGC BANG THAN HOAT TINH DIEU CHE TU BA CA PHE

PHAM TRUNG THE!, HUYNH THI NGOC HAN?, VU NGOC TOAN?,

NGUYEN HUYNH MINH DUY* HO THI THANH VAN"!

1Vién Khoa hoc lién nganh, Trudng Dai hoc Nguyén Tdt Thanh

2Khoa Méi trudng, Trudng Dai hoc Tai nguyén va Moéi truong TPHCM

? Vién Cong nghé mdi, Ha Noi

1Vién Nghién ciiu 1ing dung va Chuyén giao Cong nghé xanh

Tém tat

Tetracycline (TC) la mét logi khdng sinh phd rong thuiong dugc st dung trong nudi trong thity sdn va chdn
nuéi. Sau khi xam nhdp vao cdc nguon nudc, né sé giy ra méi de doa l6n déi véi méi truong va siic khée con
ngudi. Nghién citu nay trinh bay phuong phdp diéu ché than hoat tinh (AC) tit ba ca phé bing phuong phdp
carbon héa thity nhiét (HTC) va ddanh gid khd ndang hdp phuy khdng sinh TC. Két quad phan tich ddc tinh vt
liéu cho thdy qud trinh hoat héa véi KOH da cdi thién ddang ké cdu triic ciia than. Cy thé, dién tich bé mdt riéng
ctia vt liéu da tdang tir 23.06 m?/g (déi véi HC) 1én 976.34 m?/g (d6i véi AC). Cdc thi nghiém hdp phu theo mé
da chiing minh hiéu quad logi bé TC ciia AC. Qud trinh hdp phu dat hiéu qud cao nhdt trong méi trudng axit
vdi pH t6i wu la 3, hiéu sudt logi bé TC dat gdn 92% vdéi liéu lugng AC 1.5 g/L. Nghién ciiu da chiing t6, ba ca
phé la mot nguyén liéu tién ndng, chi phi thdp dé san xudt than hoat tinh hiéu sudt cao, mang lai mot gidi phdp
bén viing cho vdn dé xii ly 6 nhiém khdng sinh trong méi truong nudc.

Tii khod: Ba ca phé, carbon héa thity nhiét, tetracycline, than hoat tinh.
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Evaluation of Tetracycline removal from water using activated
carbon synthesized from waste coffee sludge

Abstract

Tetracycline (TC), a broad-spectrum antibiotic, is commonly used in aquaculture and livestock farming. After
entering water sources, it poses a significant threat to the environment and human health. This study presents
a method for preparing activated carbon (AC) from waste coffee sludge using hydrothermal carbonization
(HTC) and evaluates its capacity for TC antibiotic adsorption. The material characterization results indicated
that the activation process with KOH significantly improved the carbon structure. Specifically, the specific sur-
face area of the material increased from 23.06 m?/g (for hydrochar, HC) to 976.34 m’/g (for activated carbon,
AC). Batch adsorption experiments demonstrated the high efficiency of AC in removing TC. The adsorption
process was most effective in an acidic environment with an optimal pH of 3, achieving a TC removal efficiency
of nearly 92% with an AC dosage of 1.5 g/L. This research demonstrates that waste coffee sludge is a promising,
low-cost raw material for producing high-performance activated carbon, offering a sustainable solution for
treating antibiotic pollution in the aquatic environment.

Keywords: Waste coffee sludge, hydrothermal carbonization, tetracycline, activated carbon.
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1. GIOI THIEU

Tetracycline (TC) la mdt loai khang sinh phé rong
da dugc stt dung rong rai trong y hoc lam sang va chan
nudi, va TC thudng dugc thai ra méi truong thong qua
nudc thai y té€ va nudc thai sinh hoat [1]. Do kha ning
phén huy sinh hoc kém ctia TC nén né c6 thé tich tu
trong mai truong trong thoi gian dai [2]. Nhiéu nghién
ctu da chi ra rang, sau khi xdm nhép vao méi trudng
nudce [3], TC c6 thé gay ra viéc san xudt cac gen khang
khang sinh, tang cuong kha nang khang thuoc cta vi
khudn va giy doc tinh sinh thai. Diéu nay sé gay nguy

hiém cho stic khoe con ngudi va sy 6n dinh cta hé
sinh thai [4]. Do d6, cn c6 mot ky thuat hiéu qua dé
phan hay TC trong cdc ngudn nudec.

Mic du TC dugc tim thdy trong nudc thai chi véi 1
ng/L, nhung su hién dién ctia n6 trong nudc thai la rat
nghiém trong doi véi cac sinh vat song. Vi ly do nay,
cac nha nghién ctiu da st dung nhiéu ky thuat xu ly
nudc thai khac nhau nhu phan hay sinh hoc [5], cong
nghé hip phu [6], oxy héa héa hoc, va phan hay quang
xuc tac va phan hay quang dién xuc tac [7] d€ xu ly
nudc thai chia TC. Cong nghé hap phu la mot trong
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nhiing ky thuat dugc ua chuong nhét do tinh
hiéu qua vé chi phi, dé st dung va kha ning
hép phu cao [8]. Mat khéc, cic cong nghé xu
ly nuéc thai thong thuong duya trén bun hoat
tinh gdp nhiéu vén dé vi chung thé hién kha
nang khang vi khuén. Cac cong nghé hip phu
c6 kha nang hap phu hiéu qua va hiéu suit cao
dang dugc st dung. C6 nhiéu loai chat hap phu
trong cong nghé hdp phu nhu zeolit, graphene,
than hoat tinh [9], than hoat tinh ti tinh [10],
chét hdp phu téng hop [11].

Than hoat tinh la mdt giai phap tiém nang
dé xi ly nudc thai khang sinh va loai bo cac
chét 6 nhiém. Tuy nhién, chi phi ctia than hoat
tinh thuong mai cling cao. Vi ly do nay, trong
nhiing nam gan day, cac nghién ctiu dugc thyc
hién trong pham vi quan ly chat thai va tinh
bén viing, dac biét la than sinh hoc dugc san
xudt tii nguon lignocellulose, da thu hut dugc
su quan tdm l6n. Than sinh hoc thu dugc 1a
két qua cuia qua trinh phan huy nhiét hoa hoc
cac vét liéu chtta nhoém chtic oxy héa va nhém
thom béng phuong phap nhiét phin & nhiét do
cao (300-900°C), khi c¢ rat it oxy hodc khong
c6 oxy va co su hién dién cta cac khi tro nhu
khi nito [12]. Trong mot s6 tai liéu, than sinh
hoc dugc tong hop tli rom ra [13], ba mia [14],
vo budi [15], ba tra [16] va ba nho [17] da duoc
thuc hién trong viéc nghién ctiu loai bo TC.

C4 thé thay, nhiét phan la phuong phap phd
bién trong san xudt thanh sinh hoc nho kha
nang chuyén hoéa sinh khéi thanh carbon c6
dién tich bé mat cao. Phuong phap nay cé uu
diém 1a quy trinh don gian, hiéu suat chuyén
héa carbon cao va c6 thé€ ap dung cho nhiéu
loai nguyén liéu sinh khoéi khac nhau. Tuy
nhién, phuong phap nhiét phan doi hoéi st
dung nhiéu nang lugng do nhiét dé nhiét phan
kha cao [18]. So véi phuong phdp nhiét phan,
phuong phap carbon héa thty nhiét (HTC) c6
uu diém 16n vé hiéu suit ning lugng va chi phi
san xudt thap hon. Bén canh do, qua trinh HTC
ciing loai bo dugc giai doan sdy kho, vi véy chi
phi ciing dugc giam dang ké [18]. Mic khac,
qua trinh hoat héa sé gitp lam tang dién tich
bé mdt va thé tich 16 x6p cua vt liéu carbon.
Hoat héa hoa hoc mang lai nhiéu uu diém, bao
gom yéu cau nhiét do thap hon, tao ra dién tich
bé mit cao hon va kha nang chuyén hoéa nhanh
chi trong mot bude [19]. KOH dugc xem la
mot tac nhan héa hoc hiéu qua dé cai thién cau
triic mao quan ctia than hoat tinh. KOH c¢6 kha
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nang tc ché sy hinh thanh nhya than, giam nhiét do phan
tng hoat hoa, thic ddy téc d6 phan hay cac thanh phan phi
cac-bon, dong thoi cai thién qua trinh nhiét phan. Cac nghién
ctu cling chi ra rang than hoat tinh dugc hoat héa bang KOH
o ty 1é cac 16 x6p vi mo cao hon dang ké so véi than dugc
hoat héa bang ZnCl, hodc H,PO,. [20]

Trong nghién ctiu nay, nhom tac gia dé xuat phuong phap
téng hop than hoat tinh (AC) c¢6 dién tich bé mit cao bing
cach hoat héa hydrochar (HC) dugc tao ra thong qua qua
trinh carbon hoéa thty nhiét & nhiét do thap tii nguén phu
phdm nong nghiép ba ca phé va ting dung né trong viéc xu ly
khang sinh TC trong nudc. Day la huéng nghién ctiu méi, st
dung phuong phap carbon héa thuy nhiét 6 nhiét do thap cho
ra san phdm than hoat tinh c6 dién tich bé mat cao trong khi
cac nghién ctiu trudc dé thuong st dung phuong phap nhiét
phéan & nhiét do rat cao sé ton nhiéu ning lugng.

Mac khac, viéc st dung nguyén liéu la ba ca phé, mdot phu
phdm ndng nghiép do6i dao va chua dugc khai thac triét dé tai
Viét Nam la hudng tiép can mang tinh thuc tién hiéu qua va
khoa hoc cao da gitip nang cao gid tri cua cac phu phdm nong
nghiép va huéng dén mo hinh kinh t€ tuan hoan tai ché cac
chét thai, phu phdm thanh céc san phidm c6 gid tri kinh té,
than thién moi trudng dong gép quan trong trong xu thé phat
trién vat liéu bén viing hién nay. Nghién ctiu nay khong chi
cung cdp mot gidi phap hiéu qua cho viéc chuyén doi ba ca
phé thanh vat liéu carbon c6 gia tri cao, ma con chling minh
tiém ndng cua than hoat tinh tit HC dugc diéu ché ti ba ca
phé trong viéc xti ly 6 nhiém khang sinh, gép phan vao cac
giai phap moi trudng bén viing.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Ba ca phé dugc su dung trong nghién ctiu dugc thu thap
6 Thanh phé H6 Chi Minh. Chat khang sinh Tetracycline
Hydrochloride C,H, 4N208.HC1, chai 25 gram, s6 Cas: 64-
75-5 ctia hang Duchefa Ha Lan. Potassium hydroxide (KOH,
85%) dugc dung lam tac nhén hoat héa, Hydrochloric acid
(HCI, 36-38%), Acetone (d6 tinh khiét 99.0%) dugc mua tUu
Trung Quédc. Nudc cét 2 lan, khi N, (d6 tinh khiét 99.99%)
dugc mua tai Viét Nam. Tat ca cac hoa chat dugc st dung
dugc stt dung mot cach truc tiép ma khong can tinh ché lai.

Buéc 1 Buwéc 2 Buéc 3 Buéc 4 Buwée 5
Siéu 4m Jie Rifa ly say HC
Q40°C, 5 gid) tam (105+C, 24 gid)

Hinh 1. Quy trinh tong hgp HC tir ba ca phé
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2.2. Diéu ché Hydrochar

Ba ca phé sau khi thu gom sé dugc riia bing nudc cit va
acetone dé€ loai bo cac tap chat va dugc sdy kho & 80°C trong 24
gio d€loai bo do dm. Sau d6 ba ca phé sé dugc sang qua sang 2x2
mm dé€ dong nhit kich thuée. Hydrochar (HC) dugc téng hgp
thong qua qua trinh HTC ba ca phé. Quy trinh chi tiét téng hop
HC dugc trinh bay trong Hinh 1. Cu thé, moét lugng ba ca phé
dugc can va cho vao teflon 100 mL. Sau d6, thém vao mot lugng
nudc cit d€ d6 4m cta hon hgp dat 80%. Tiép theo, hon hgp
dugc khudy tron va siéu am dé dat dugc trang thai dong nhat va
tién hanh qua trinh thty nhiét & nhiét d6 khoang 240°C trong
cac khoang thoi gian 5 gio. Khi phan ting két thuc, autoclave van
dugc dé trong 16 nung va lam nguéi ty nhién dén khi dat nhiét
d¢ phong. Sau qua trinh HTC, hén hgp dugc riia bang cach ly
tam voi nudc cit va acetone va sdy 6 105°C qua dém thu dugc
san phdm HC.

2.3. Tong hgp than hoat tinh

Buwée 1 Buwéc 2 Buée 3 Buéc 4 Buwéc 5
HC
Trung Sty
e Bl B Y
KOH ©H~7) 24 gid)

Hinh 2. Quy trinh tong hgp AC tii HC

Hinh 2 mé ta quy trinh t6ng hgp than hoat tinh tit HC cua
ba ca phé. Dau tién, tron HC v6i KOH theo ti 1é khoéi lugng
HC:KOH nhit dinh vao mdt c6¢ phan phan tng bang gém. Sau
do, c6¢ phan ting dugc chuyén vao 1o nung va dugc gia nhiét dén
khodng nhiét d6 650°C trong 2 gi6 dudi moi truong khi tro. Khi
két thuic phan ting, mau van dugc dé€ trong 1o nung va lam nguoi
tu nhién cho dén khi dat dugc nhiét d phong. Sau khi 14y mau
ra khoi 160 nung, AC dugc trung hoa vé pH xép xi 7 bang dung
dich HCI. Sau d6, hon hgp trén dugc riia sach bang cach ly tam
nhiéu l4n véi nude cit va acetone. Sau qua trinh ly tdm, AC dugc
sdy kho ¢ 105°C trong vong 24 git déloai bo d6 dm va dugc bao
quan trong tt hut dm.

2.4. Phan tinh tinh chdt vt liéu

Dién tich bé mit ctia AC dugc xéc dinh tit dudng déng nhiét
hép phu/giai hip nito bang phuong phdp Brunauer-Emmett-
Teller (BET). Thé tich 16 xp va dudng kinh 16 x6p dugc tinh
todn ti dudng dang nhiét gidi hdp bing phuong phip Barrett-
Joyner-Halenda (BJH).

Kinh hién vi dién ti quét (SEM, HITACHI S-4800, Japan)
dugc st dung dé kiém tra hinh thdi va ciu triuc bé mit cua AC.

Phg hong ngoai bién d6i Fourier. Cadc nhom chiic nang bé mét
ctia ba ca phé va AC dugc nghién ctiu bing may quang phd hong
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ngoai FTIR (FT-IR, PerkinElmer Frontier
FT-IR/NIR, Hoa Ky) két hgp véi ky thuat
phan xa toan phén suy gidam(ATR). Phé FT-
IR dugc ghi lai trong khoang tii 4000 cm™
dén 500 cm™.

2.5. Thi nghiém hdp phu theo mé dé loai
bo Tetracycline

Céc thi nghiém hdp phu theo mé dugc
thuc hién d€ danh gia kha nang xu ly TC
cta AC tong hgp dugc. Nong do TC duge
nghién ctiu & 10ppm; 15ppm; 20ppm;
25ppm; 30ppm; 35ppm; 40ppm; 45ppm;
50ppm. Phuong phap phan tich UV-Vis &
budc séng 358.5 nm sé dugc su dung dé xac
dinh nong d6 TC ban d4u va con lai trong
dung dich. Phuong trinh duong chuan néng
do TC sé c6 dang:

A=aC+b

Trong do, A 1a mat do quang, C (mg/L) la
nong do cua TC.

Cho mot lugng AC c6 liéu lugng 0.5 g/L,
1.0 g/L va 1.5 g/L vao binh Erlenmeyer 250
ml chtia 200 ml dung dich TC. Phan ting
dugc thuc hién & nhiét do phong véi pH
dugc diéu chinh & 3, 5, 7, 9, 11. Phan ting
dién ra trén mdy lic ngang véi téc do lic
150 vong/phut. Trong mot khoang thai gian
nhdt dinh, sé rat mot lugng dung mau ra va
loc qua gidy loc, xac dinh noéng d6 TC trong
dung dich loc bang phuong phap phén tich
UV-Vis & buéc séng 358.5 nm.

Hiéu sudt loai bo TC va dung lugng hap
phu dugc xdc dinh theo cong thic:

Hiéu qua loai bd (%):

C0—Ce

R= x 100

Dung lugng hdp phu (mg/g):
ge = (co-ce).v
m

Trong d6, CO (mg/L) va Ce (mg/L) lan
lugt 1a nong do TC ban dau va néong do TC
tai thoi diém cin bang, V (L) 1a thé tich dung
dich, m (g) 1a khoi lugng AC.

3. KET QUA VA BAN LUAN

3.1. Két qua tinh chdt cuna HC va AC
tong hop dugc

Dién tich bé mit va kich thudc 16 rdng ctia
HC va AC dugc xdc dinh bang cac thi nghiém
hép phu - giai hdp N, bang phuong phap do
BET (Brunauer-Emmett-Teller) [21]. Hinh 3
biéu thi dudng dang nhiét hip phu - gidi hdp
N, ctia HC va AC t6ng hgp dugc.



Két qua déng nhiét hip phu/giai
hidp N, ctia cdc mau HC va AC trong
Hinh 3 va Bang 1 cho théy, su phat
trién cua dién tich bé mit, duong
kinh va thé tich 16 x0p ctia ba ca phé
sau khi HTC va hoat hoéa. Thong
qua phuong trinh BET, dién tich bé
mat cia HC dugce x4c dinh 1a 23.06
m?*/g va ctia AC la 976.34 m*/g sau
khi hoat. Két qua thu dugc cé thé
la do phan ting manh gitta KOH va
ma tran carbon. Diéu nay lam mé
rong cac 16 x6p von cé cua HC va
phat trién hon ntia hé thong 16 x8p.
Do do, kich thudée va thé tich 16 x6p
tang lan lugt tu 2.01 1én 2.19 nm
va tii 0.047 lén 0.535 cm’/g. Duodng
kinh 16 réng cho théy vat liéu AC c6
dang vi m6 (2 nm < Dmicropore <
50 nm). [22]

Tiép dén, két qua phéan tich SEM
trong Hinh 4 gép phan danh gia ro
hon vé hinh thdi bé mit cia HC
va AC tong hop. Két qua cho thay
nhiing thay d6i manh vé cdu trac
hinh thai sau qua trinh HTC va hoat
héa hoéa hoc. Sau qua trinh HTC, bé
mdt HC c¢6 kha dac va it 16 x6p, bé
mdt hoi g6 ghé va nham (Hinh 4a,
b). Su thay d6i nay la do sy phan hay
cac thanh phan htiu co trong ciu
trac CS nhu cellulose, hemicellulose
va lignin thong qua qua trinh thay
nhiét. Sau khi hoat héa bang KOH,
bé mat AC (Hinh 4c, d) phét trién
cdu trac x6p 16n hon, diéu nay gop
phan lam tidng dién tich bé mat.

Hinh 4. Anh SEM ciia HC (a b)va AC (¢, d)
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Hinh 3. Két qud phan tich BET ctia HC (a) va AC (b)
Bang 1. Cac thong sé caa HC va AC tu dii liéu phan tich BET

. Dién tich bé mat Kich thu6c 16 Thé tich 16 rong
Tén mau x
(m2/g) x0p (nm) (m3/g)
HC 23.06 2.01 0.047
AC 976.34 2.19 0.535

Dua vao két qua FT-IR ctiaba ca phé va AC trong Hinh 5 ta c6 thé thay,
su hién dién trong phé cua ba ca phé gitta 3200 va 3600 cm™ dugc cho
la do dao dong kéo gian O-H trong cac phan ti cellulose, hemicellulose
va lignin [23]. Cdc dai song tai 2928 va 2858 cm™ tuong ting véi cac
dao dong kéo gian ctia nhém CH, va CH, trong hydrocarbon bao hoa
[24]. Déc diém ctia nhom carbonyl trong phé cua ba ca phé dugc thiy
6 1715 cm™ (O=C-0O) va 1653 cm™ (C=0), cho thdy su hién dién cta
lignin [25]. Cac dai nay gan nhu bién mat hodc giam trong ph6 AC do
qua trinh HTC va hoat hoa héa hoc. Bén canh do, cac dao dong kéo gian
ctia nhom C=C trong vong thom dugc quan sat thdy 6 1613 cm’’, dung
nhu dy kién. Sy hdp thu manh quan sat dugc trong viing 1000-1200 cm™
tuong ting véi ché do kéo dai C-O thom ctia C-OH va nhém carboxyl
[26]. Nhiing két qua nay chi ra rang qud trinh HTC va hoat hoa dan dén
su giam noéng do cac nhom cacbon chia oxy trén bé mat AC.

3.2. Két quad nghién ciiu xii ly Tetracycline ciia than hoat tinh tii ba
ca phé

3.2.1. Anh hudng ciia pH

b6 pH da dugc nghién ctiu 1a c6 tac dong dén cac dic tinh bé mat ctia
vat liéu va qua trinh hinh thanh cac géc tu do, do d6 anh hudng rat I6n dén

AC

Transmittance (a.u.)
w
o
[«d
2
T
=
>

T T T T
3000 2500 2000 1500

Wavenumber (cm™)

Hinh 5. Ph¢ FT-IR ciia ba ca phé va AC
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viéc loai bo cac chat 6 nhiém [27]. Gid tri pH dugc
khao sat trong nghién ctiu nay la 3, 5, 7, 9, 11. Phan
ting dién ra ¢ nhiét d6 phong véi nong do TC ban
dau 1a 30ppm, liéu lugng AC thém vao la 1.0 g/L va
phan ting hdp phu dugc dién ra trong 60 phit.

Két qua tt Hinh 6 cho thdy cac gia tri pH khac
nhau anh hudng dang ké dén hiéu sudt hdp phu
TC cta AC. Su gia tang pH dugc quan sat thdy
trong qua trinh nhiét phdn do sy hinh thanh
cacbonat trong qua trinh nay, va nguoi ta quan sat
thy rdng qua trinh hdp phu bat dau giam khi pH
tang [28]. Tu két qua cho thay, hiéu qua xti ly TC
ctia AC dat hon 85% & pH 3 sau d6 hiéu qua xu
ly sé gidm dan khi ting gid tri pH. Qua d6 c6 thé
thay pH 3 dugc xem la gid tri t6i uu cho qua trinh
héap phu TC cua AC.

3.2.2. Anh huéng ciia liéu lugng AC

Liéu lugng chat hap phu la mot trong nhiing
thong s6 hiéu qua trong qua trinh hdp phu. Nguoi
ta nhan thdy rang, khi ting liéu lugng chit hép
phu thi tai ion cta vat liéu sé tang lén va tang hiéu
héap phu [29].

Anh hudng cta liéu lugng chat hap phu dugc
thé hién trong Hinh 7. Két qua cho thay ty 1¢ loai
bd TC tang khi ting lugng chat hap phu. Khi liu
lugng AC tang ti 0.5 g/L 1én 1.5 g/L, hiéu suit
hép phu ting ti 71.46% dén 92%. Diéu do co thé
thay & liéu lugng AC t6i uu la 1.5 g/L. Trong nhiéu
nghién ctiu, ndong do chat hap phu la mot trong
nhiing thong s6 hiéu qua trong qud trinh hap phu.
Vi dy, Hasan va cdng su da bao cao trong nghién
ctu ctia ho rang bing cach ting lugng chéit hip
phu 6 gia tri pH t6i uu cho thay kha nang tai ion
cta vét liéu ting 1én do dong khoi va nong do
dung dich trong khoi lugng va chat hap phu dugc
hép phu tai giao dién c6 hiéu qua trong qua trinh
nay [30]. Tuy nhién, vi trong diéu kién thuc hién
thi nghiém theo mé véi nong do TC ban dau thap
néu st dung liéu lugng AC qua cao thi qud trinh
hép phu sé rdt nhanh dat dén trang thdi cin bang,
va kho xac dinh dugc dong hoc hdp phu. Qua do,
nhom nghién ctiu sé chon liéu lugng AC 0.5 g/L
cho céc thi nghiém tiép theo.

3.2.3. Anh hudéng ciia néng do TC ban ddu

Hinh 8 mo6 ta anh hudng ctia nong dé TC ban
dau dén hiéu qua xu ly ctia AC téng hgp duge. Cod
thé€ thdy, khi nong d¢ TC tang ti 10 ppm lén 50
ppm thi dung lugng hap phu sé ting tii 13.68 mg/g
1én 64.27 mg/g. Diéu d6 cho thay khi nong do chat
6 nhiém TC quad it sé dan dén sy tuong tic gitia
cac phan td chit 6 nhiém va bé mat AC bi han ché,
do d6 hiéu qua hép phu sé khong cao. [30]
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Hinh 8. Anh hudng ctia ndng do TC ban ddu

3.2.4. Anh hudéng cia thoi gian phan ting

Su hdp phu TC cua AC tai cac thoi diém khac nhau
dugc thuc hién bang cach thay d6i thoi gian hap phu tu 15
dén 135 phat. Hinh 9 cho thay, anh hudng cua thoi gian
tiép xuc dén sy hap phu TC trén AC.

C6 thé théy, viéc loai bd TC ting nhanh trong 100 phut
dau tién. Ly do cho téc d6 hip phu ban dau la TC c6 thé dé
dang tiép cin cdc nhém chiic nidng cé san trén bé mat ctia
chét hdp phu [31]. Khi thoi gian hap phu tang 1én trén 120
phut, qua trinh hdp phu chim lai khi cdc nhém chtic ning
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14p day bé mat hap phu va cu6i cung diing lai.
Do bé mit hip phu va it vi tri hip phu hon,
hiéu suét loai bo van khong déi khi thoi gian
hép phu tiép tuc tang [32]. C6 thé thiy, thoi
gian hiéu qua nhét déloai bo TC 1a 100 phut.

4. KET LUAN

Nghién ctu da tdng hgp thanh cong than
hoat tinh (AC) tti ba ca phé bang phuong phap
thuy nhiét két hgp hoat héa hda hoc véi KOH.
Qua trinh nay da ching to hiéu qua vugt troi
trong viéc cai thién cac dic tinh ciu truc cta
vat liéu. V€ dac tinh vat liéu, AC dugc tong hop
c6 cdu triac vi mo, hé thong 16 x6p phat trién
manh, thé hién qua dién tich bé mat riéng 16n
dat 976.34 m?/g va tong thé tich 16 x6p la 0.535
cm’/g. Su thay d6i nay 1a yéu t6 then chét giup
nang cao kha ning hap phu cta vat liéu. AC ti
ba ca phé cho thdy kha ning loai bé TC khdi
dung dich nudc rat hiéu qua. Cac diéu kién t6i
uu cho qud trinh hép phu d4 dugc xac dinh, bao
goém pH 3, liéu lugng AC 1.5 g/L va qua trinh
hép phu dat trang thai cAn bing sau 100 phut.
Nghién cttu nay khing dinh tiém nang ctia viéc
tan dung ba ca phé d€ tao ra vét liéu carbon c6
gia tri ting dung cao. Than hoat tinh dugc diéu
ché khong chi ¢6 hiéu suit hdp phu khang sinh
TC t6t ma con md ra huéng di bén viing, gop
phan giai quyét dong thoi bai toan quan ly chat
thai nong nghiép va xu ly 6 nhiém moi trudng.

Trong cac giai doan ti€p theo ctia nghién
ctiu, ding nhiét hép phu va dong hoc hdp phu
loai bo TC sé dugc nghién ctiu nham lam ro
ban chat ctia qua trinh hdp phu va nha hap. Méac
khac, viéc nghién ctiu ting dung AC dugc diéu
ché tii ba ca phé dé€ xti ly chat 6 nhiém trén mau
nudc thai thuc té cling sé dugc nghién ctiu thuc
hién dé tang tinh ting dung cta vt liéu.

Loi cdm on: Bai bdo ¢é su hbd trg mot
phdn ti nghién ciiu dé tai cdp B¢ Tai nguyén
va Moi trudng (nay la B0 NN&HMT) ma so
TNMT.885.07. Nhom tdc gid xin cdm on Trudng
Dai hoc Nguyén Tit Thanh, TPHCM, Trudng
Dai hoc Tai nguyén va Moi truong TPHCM da
hé trg cho nghién ciiu naym
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