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ABSTRACT

The main purpose of this research is an evaluation of the nitratee removal
efficiency from biogas solution by using bamboo biochar. The
characteristics of the bamboo biochar were determined by Brunauer-
Emmett-Teller (BET) test, and Scanning electron microscopy (SEM). The
experiment was conducted in the lab and designed completely randomized
with five replications. The results demonstrated that the optimum
conditions for the effective adsorption of nitratee ion onto bamboo
biochar were found to be pH 4, biochar dosage of 1 g L%, and retention
time of 15 min. The experimental data were fitted to different adsorption
isotherms models (Langmuir, Freundlich models). The maximum
adsorption capacity of bamboo biochar for nitratee removal was found to
be8.1mgg’

TOM TAT

Muc tiéu cia nghién cvu la danh gia kha nang hap phu nitrate trong nwéc
thai biogas bang than sinh hoc tre. Bdc diém ciia than tre duwgc xdc dinh
bang cdch do dién tich bé mt riéng (BET) va chup anh SEM. Thi nghiém
dwoc tién hanh trong phong thi nghiém va dwoc b6 tri hoan todan ngau
nhién véi 5 lan 1ap lai. Két qua nghién ciru cho thdy qud trinh hap phu
nitrate dat t6i wu khi pH dung dich bang 4, véi khoi lwong than la 1 g,
thoi gian hap phu dat cdn bd’ng sau 15 phut. Dir ligu thi nghiém phu hop
Véi cde mé hinh hdp phu dang nhiét khdc nhau (mé hinh Langmuir, mé
hinh Freundlich). Dung lirong nitrate hap phu cuc dai cia than tre dat
8,1 mg/g.

1. GIOI THIEU

Trong nhimg nam gan ddy, chin nudi quy mo

d% hoa tan cao, do do rat kho dé loai bo nitrate ra
khoi nudc. Sy tich tu cla ion nitrate trong nudc tu

I6m c6 vai tro trong yéu trong phat trién kinh té nong
nghiép. Tuy nhién, do s6 luong gia suc ting cao,
lwong nudc thai I6n du da qua xur Iy (him biogas)
nhung chua dat qui chuan da thai vao song, hd gay
nén tinh trang 6 nhidm ngudn nudc, trong d6 dac
biét nghiém trong 1a 6 nhiém nitrate. Ton nitrate c6
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nhién c6 thé gay ra nhitng bién chimg nghiém trong
cho stic khoe con ngudi nhu bénh tré em xanh xuat
hién ¢ tré so sinh (Chatterjee et al., 2009). Vi ly do
nay, EPA va WHO di qui dinh ndng do nitrate tdi
da phai dudi 45 mg/L (Schick et al., 2010). Ngoai
ra, su tich tu caa ion nitrate & nhirng vung nudce bi 6
nhiém chua duoc xir Iy 1a tc nhan gay ra hién tugng
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phti dudng din dén sy phat trién qua muc cua thuc
vat phu du (ta0 né hoa) 1am giam ndng d6 oxy trong
nude, dong thoi su tich ty lugng I6n chét hitu co
dang phan huy s€ gdy nén mui kho chiu (Halim et
al., 2013). Hién nay, nhiéu phuong phap da dugc ap
dung nham loai bo luong nitrate du thura ra khoi
nguon nudc, trong s d6 phuong phap hap phu ngay
cang duoc cha y vi don gian, dé 4p dung va phd bién
rong rai, gia thanh ré (Mizuta et al., 2004). Ngudn
vat liéu hap phu ciing rit da dang va phong phu,
trong d6 than sinh hoc dang 1a mot vat liéu hap phu
¢6 tiém nang 16n nho c6 dién tich bé mat 16n, cau
trac x0p, gidu cic nhom chirc va chita cac thanh
phan khoang gitp cho né c6 thé loai bo cac chét 6
nhiém ra khoi dung dich nuéc (Amri et al., 2009).
Mt khac, co thé str dung than sinh hoc sau khi hap
phu nitrate nhu mot nguf)n dinh dudng ddi dao bd
sung cho dat, cac chat dinh dudng co trong than s&
thac day Su phat trlen clia cay trong, than sinh hoc
Véi ciu triic nhu t6 ong tro thanh noi tra an tét cho
hé vi sinh vat dat (Shin et al., 2018).

Cay tre rat phd bién trén thé gioi dic biét & cac
nuée Chau A va duoc biét dén 1a loai thuc vat phat
trién rat nhanh va c6 kha ning tai sinh cao (Song et
al., 2011). Tuy nhién, sy phat trién nhanh chong cua
rung tre la nguyén nhan lam suy giam su da dang
cua ring, ré tre bam chat co thé lam bién déi cau
trac dat (Buckingham et al., 2014; Song et al.,
2011). Vi vay, chon cdy tre lam nguyén li¢u dé san
Xuét than sinh hoc la mot giai phap thich hop vira
tan dung nguon tai nguyén doi dao nay vira gitr duoc
su da dang cua rung. Két qua nghién ctru tru6c cho
thay than sinh hoc c6 nguon gdc tir tre gai & Bong
bang song Cuu Long, nung & 700°C c6 ham lugng
cachon cao (55,06 %), chira nhidu nguyén t khoang
thich hop st dung lam vét liéu hip phu (Nguyen et
al., 2018). Do d6, nghién clru nay dugc thuc hién
nham dé tiép tuc nghién cu kha ning hip phu
nitrate cua than tre trong nudc thai biogas.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ctru

Tre dugc ding dé tao than thudc loai tre gai
(Bambusa blumeana) c6 tudi tir 3 dén 4 nam dugc
thu tai huyén Chau Thanh, tinh An Giang. Than tre
duoc tao theo qui mo6 phong thi nghiém véi qui trinh
tao than nhur sau: Cay tre sau khi thu vé dugc xu ly
sach, cit thanh doan nho. Sau do, cac doan tre dugc
cua ra thanh mac, mac cua dugc dua vao may
nghién c6 kich thudc 15 0,5 mm dé nghién thanh bot
min. Bot tre sau khi nghién duoc cho vao khuén ép,
ép thanh vién c6 duong kinh 5 mm va chiéu dai 10
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mm. Mau ép vién dugc dem sdy & 105°C cho dén
khi khdi lwong khong ddi roi duge luu giir trong
binh hait &m. Mau sinh khéi tre duoc can can than va
cho vao 16 nung VMF165 (Yamada Denky, Nhét
Ban), nung ¢ 700°C va giir trong 2 gio. Lo nung
VMF165 phan Gng gia nhiét trong méi truong khi
tro (khi nito) véi toe do 10°C/phut. Sau khi qué trinh
dbt nung than két thiic, mau than dugc dem ra dé
nguoi trong binh hat am, can va tinh ning suat than
theo cong thirc (1) sau:

Tinh ning sudt than: NS (%) = (m2/m1)*100
@

m1: Trong lugng mau truéc khi nung (g)
m2: Trong lugng mau sau khi nung (g)

Nudc thai biogas: Nudc thai biogas dugc lay tai
ho 6ng Nguyén Vin Binh, 4p Nhon Thanh, xa Nhon
Nghia, huyén Phong Dién, thanh phd Can Tho.
Nudc thai biogas sau khi thu vé da duoc bd tri thi
nghiém chuyén hoa NH4+ thanh NO3- d¢ lam ting
nong do NO3- ¢6 trong nudc thai biogas nham danh
gia kha ning hip phu NO3- cia than tre. Thong s6
do dac nudc thai biogas sau chuyén hoa c6 pH = 8,
EC = 2385 uS/cm, DO = 5,14 mg/L, NOs = 400
mg/L, NH4*=0,2 mg/L, NO; = 0,4 mg/L va PO*
=2,47 mg/L.

Hoa chét: St dung NaOH va HCI (xuat xa Merk,
buc) dung diéu chinh pH dung dich.

2.2. Phwong phap nghién ciru

2.2.1. Xac dinh pHpy ciia than tre

Dung dich NaOH 0,1 M va HC1 0,1 M duoc st
dung dé diéu chinh pH ban dau (pH;) cua dung dich
NaCl 0,1 M sao cho gia tri pH nam trong khoang tur
2 dén 12; can 0,05 g than tre cho vao cac dng ly tim
¢6 thé tich 50 mL, sau d6 cho vao 50 mL dung dich
NaCl 0,1 M sau khi da diéu chinh pH (Iap lai 3 1an).
Han hop dugc lic trén may 1ic ngang trong 24 gid
véi toe do lic 220 vong/phit, sau d6 dwoc loc bang
gidy loc c6 duong kinh 16 45 pm dé tach va loai bo
than, tiép theo do gia tri pH sau (pHy). Tinh gia tri
ApH (ApH = pH¢— pHj), diém giao nhau cua duong
cong (ApH) va pH; chinh la pHp,. cua than tre ¢
700°C (Hafshejania et al., 2016).

2.2.2. Xac dinh hinh thai, cdu triic va dién tich

bé mat than

Hinh thai va cdu triic cua than tre duoc xac dinh
boi kinh hién vi dién tor Hitachi TM-1000 cua
Trudng Pai hoc Can Tho va S-4800 cua Vién Khoa
hoc Vat liéu Ung dung, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.
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Dién tich bé mit cia than dugc do bang may
Quantachrome Instruments version 11.0 cua Vién
Khoa hoc Vat liéu Ung dung, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

2.2.3. Khdo sdt kha nang hdp phu nitrate cia

than tre

Céc nhan t6 anh huéng dén qua trinh hap phu
nitrate cua than tre nhu pH dung dich, khdi luong
than, thoi gian hdp phu va ndng do nitrate ban dau
dugc xac dinh theo cac phuong phap sau, véi 5 lan
I3p lai.

Khdo sdt anh huong cua pH dung dich lén khd
ndang hap phy nitrate cua than tre: Dung dich biogas
¢6 nong d¢ nitrate 1 50 mg/L duoc cho vao cac 6ng
ly tdm c6 thé tich 50 mL. Tiép theo, dung dich
NaOH 0,1 M va HC1 0,1 M duoc dung dé chuan pH
cho tirng 6ng tuong wng véi tri s6 pH tir 2 dén 11
(Hafshejania et al., 2016). Cho vao mdi éng 0,5 g
than tre rdi dem hon hop lic trén may lac ngang véi
toc do lic 220 vong/phit trong 2 gio. Sau d6, hon
hop dugc loc bang gidy loc c6 kich thudc 16 45 pm
dé tach va loai bo than. H3n hop sau loc duoc pha
lodng 50 1an va dem phan tich nitrate bang may so
mau quang phd UV Hitachi-U2900. Lugng nitrate
hap phu trén 1 gam than va hiéu suat hap phu duoc
tinh nhu sau:

Luong nitrate hap phu trén 1 gam than: q, =
(Co—Ce)V 1)

m
(Co— Ce)100%

Hiéu suat hap phy: H = -
0

)

Trong d6: m (g) khdi luong than; Co (mg/L) ndng
d6 NOj3™ truée khi hap phy; Ce (mg/L) ndng d6 NOs™
sau khi hap phy; ge (mg/g) dung lugng NOs° hap phu
trén 1 gam than; V (L) thé tich dung dich hap phy;
H (%) hiéu suat hap phuy.

Khdo sdt anh hweng cua khoi lieong than tre dén
kha nang hap phu nitrate: Dung dich biogas c6 ndng
do nitrate 50 mg/L dugc chuan bi, dung dung dich
NaOH 0,1 M va HC1 0,1 M dé chuan pH dung dich
vé pH 4 (két qua tir thi nghiém pH). Than tre véi
khéi Iwong 1an Tuot 12 0,05 g, 0,25 ¢, 0,5 g, 1 g, 1,5
g duoc cho vao cac dng ly tim c6 thé tich 50 mL rdi
tiép tuc cho vao 50 mL dung dich biogas trén. Hon
hop sau d6 duoc lic trén méy lac ngang véi toc do
lic 220 vong/phut trong 2 gid. Tiép theo, hdn hop
dugc loc bang gidy loc ¢6 kich thugc 16 45 um dé
tach than ra khoi dung dich. Hon hop sau loc dugc
pha lodng 50 1an va dem phan tich nitrate bing may
so mau quang phd UV Hitachi-U2900. Luong
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nitrate hdp phu trén 1 gam than va hiéu suit hap phu
dugc tinh theo cong thuc (1), (2).

Khdo sat anh huong cua thoi gian lén khd nang
hap phu nitrate cua than tre: Dung dich biogas ¢6
nong do nitrate 50 mg/L dwoc chuan bi, ding dung
dich NaOH 0,1 M va HC10,1 M dé chuan pH ‘dung
dich vé pH 4. Than tre c6 khdi lugng 1a 1 g (ket qua
tur thi nghiém khoi lugng) dugc cho vao cac ong ly
tam c6 thé tich 50 mL, rdi tiép tuc cho vao 50 mL
dung dich biogas. Han hop dwoc lic trén may l4c
ngang Vi toc do lic 220 vong/phit trén cac muc
thoi gian khac nhau 1an luot 1a 2 phat, 5 phut, 10
phut, 15 phat, 30 phut, 60 phat, 90 phit, 120 pht,
240 phut va 360 phut (Hafshejania et al., 2016). Sau
d6, hdn hop dugc loc bang gidy loc ¢o kich thudc 16
45 pum dé tach than ra khoi dung dich. Hon hop sau
loc duoc pha loding 50 1an va dem phan tich nitrate
bang may so mau quang phdo UV Hitachi-U2900.
Luong nitrate hap phu trén 1 g than va hidu suat hap
phu dugc tinh theo cong thuc (1), (2).

Khdo sdt dnh hwong ciianong do dung dich lén kha
ndng hap phu nitrate cia than tre: Dung dich biogas
duoc chuan bi, dung dung dich NaOH 0,1 M va HCI
0,1 M dé chuan pH dung dich bang 4. Than tre c6
khéi lwong 1 g dugc cho vao dng ly tam chira 50 mL
dung dich biogas c¢6 cac mirc nong d6 lan luot 1a 1
mg/L, 5 mg/L, 10 mg/L, 20 mg/L, 40 mg/L, 50
mg/L, 100 mg/L, 200 mg/L, 250 mg/L, 400 mg/L.
Hon hop dugc lic trén may lic ngang vai toe do lac
220 vong/phut trong thoi gian 15 phat (Hafshejania
etal., 2016). Sau d6, hdn hop duoc loc bang giy loc
¢6 kich thudc 16 45 pm dé tach than ra khoi dung
dich. H3n hop sau loc duge pha lodng tir 50-400 lan
va dem phan tich nitrate bing may so mau quang
phd UV Hitachi-U2900. Lwong nitrate hap phu trén
1 g than va hiéu suat hip phu duoc tinh theo cong
thuc (1), (2).

Mo hinh Langmuir va Freundlich dwoc sir dung
dé phan tich dir liéu thyc nghiém cho duong ding
nhiét hap phu (Tran et al., 2016). Cac phuong trinh
Langmuir va Freundlich c6 thé dwoc viét nhu sau:

Mo hinh Langmuir:

_ (bceqmax)
de = 1 +1C,)

Mo hinh Freundlich

Je = kFCl/n

Trong d6: qe (mg/g) dung lwong hip phu tng véi
nong do Ce; Gmax (mg/g) dung luong hép phu cuc dai
don lop; Ce (Mg/L) nong do6 chét bi hap phu lic can
bang; b 1a hang s6 can bang hap phu.
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2.2.4. Phwong phdp tinh todn va xit Iy s6 liéu

S6 ligu duoc xir 1y bang phan mém Microsoft
Excel 2010, sau d6 dugc phan tich phuong sai
(ANOVA) va kiém dinh Duncan d¢ so sanh su khac
biét gitra trung binh cac nghiém thac ¢ do tin cay 95
% thong qua IBM SPSS 20.0.

3. KET QUA VA THAO LUAN

3.1. Tinh chit vt Iy cia than tre

3.1.1. pHpz cuia than tre

31

2
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pHf - pHi

pHi

Hinh 1. pHpz ciia than tre
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PH pzc 1a gid tri pH tai diém co dién tich bang
khéng trén bé mat than sinh hoc. Gia tri pHpc cia
than tre 12 6,67 (Hinh 1).

Khi pH cta dung dich thdp hon pHps, bé mit
than tich dién tich duong vi chira cac ion H*, trong
truong hop nay than sinh hoc s& hap phu tbt cac ion
am nhu NOs', Cl, SO.Z, PO, , nguoc lai khi pH
cua dung dich 16n hon pHp,c s& cho hép phu tt dbi

véi cac ion duong nhu NH4*, Na*, K,
Ca?*(Hafshejania et al., 2016).
3.1.2. Hinh SEM

SEM 1a mét k¥ thuat hién vi dwoc st dung dé
xac dinh hinh thai vat ly cua céac chét rén. Hinh 2
cho thay nhiing thay d6i dang ké vé hinh thai bé mit
cua mau tre truge va sau qua trinh nhiét phéan. Mau
g0 tre co cau tric tich hop, khong bi x4o tron va
khong c6 16 rong. Trong khi d6, than tre sau khi
nung & 700°C ¢6 cau tric gléng nhu mot mang ludi
dugc tao thanh tir nhiéu dudng o ong nho do van con
duy tri mot phan cua cau trac soi sinh khdi, khi
phong to anh ¢é thé nhin rd duge ciu trac 16 xdp

phirc tap trén bé mit than.

V 7.9mm x2.00k SE(M)

Hinh 2. Hinh SEM (a) g tre, (b) than tre & 700°C
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3.1.3. Kich thiede, thé tich 16 xép va dién tich bé ciia ITUPAC). Kich thudc 16 x6p ¢6 anh huéng rat

mat (BET) 16n dén kha ning tiép can cta bé mit than sinh hoc
va chéat dugc hdp phu. Mit khéc, s6 lwong 16 micro
¢ sy twong quan thudn véi dién tich bé mat cua
than. Vi vay, khi bé mit than chira cang nhiéu 16

Cac dic diém bé mat chinh cta than tre dugc
trinh bay ¢ Bang 1.

Béng 1 cho thiy kich thude 16 x5p trung binh cua micro thi dién tich bé mat cang 16n va kha nang tiép
mau gb tre 13 2,76 nm (ndm trong khoang 2-50 nm), can cac phan tir cang (,ié dang va qua trinh hap phu
day 1a cac 16 meso va than tre sau khi nung & 700°C dién ra nhanh hon. Két luan nay ciing dugc chimg
¢6 kich thudc 16 x6p trung binh 1a 1,63 nm (< 2 nm) minh qua nghién clru ctia Nartey et al. (2014) va
dugc phén loai 1a 16 micro (theo tiéu chuan phan loai Qian et al. (2013).

Bang 1. Dién tich bé mit va dd xép cuia gb tre truée khi nung va than tre 700°C
x Puong kinh trung binh 16 x6p Tong thé tich Dién tich bé mit (BET)
Mau X X 3 2
(nm) 16 xop (cm°/g) (m?/g)
Gb tre 2,76 0,013 9,63
Than tre 700°C 1,63 0,16 357,5

Than tre 6 dién tich bé mat (BET) la 357,5 m 2lg Than tre c6 BET cao cung v6i sd lwong 16n 16 micro
cao gap 37 lan s0 v&i mau go tre, dong thoi than tre trén bé mat c6 thé tro thanh chit hip phu tiém nang.
cling c6 do xop cao hon gip 12 lan (Bang 1). Piéu 3.2. Két qua nghién ciru hip phu nitrate cia
ndy 6 thé giai thich 14 do sau khi nung & nhiét do than tre

cao di lam cho cellulose va hemicellulose trong té
bao thuc vat bi phan hay chi dé lai thanh té bao va
tao ra cac 16 micro da dugc trinh bay & Hinh 2. Dién Puong cong hap thu NOs trén than sinh hoc tre
tich bé mat 12 mot thong sb rat quan trong ddi voi & cac gia tri pH khac nhau dugc trinh bay trong
than sinh hoc, cho biét kha ning hap phu cta than. Hinh 3.

3.2.1. Anh hurong cua pH dung dich

=4~ Hi¢u suft == Lirgng hép phu

[
o
L

N
o
L

w
o
L

N
o
L

Hiéu suéthép phu (%)
N
Luong hip phu (mg/g)

=
o
L

o
o

Hinh 3. Anh hwéng cia pH dén kha niing hap phu nitrate cia than tre

Khi pH dung dich tang tir 2 dén 11 thi luong thiCh PH pzc ctia than tre 12 6,67 cho nén khi pH dung
nitrate hap phy dwoc giam tir 3,3 mg/g xudng 1,08 dich thap hon pHpzc cua than tre thi c6 kha nang hap
mg/g tuong tmg voi higu suat hap phu giam tir 60,7 phu tot cac ion am nhu lon NOs". Mat khac, o pH
% xudng 26,9 % (p< 0,05). Trong dung dich NOg cao thi kha nang hap phu nitrate cta than tre gidm

¢6 thé chuyén hoé qua lai giita cac dang NO, hay boi su canh tranh gitra cac ion NOg™ va ion OH’
NH," hodc NH3 (6 pH klem) Tuy nhién, vi thoi gian (Hafshejania et al., 2016). Khi pH thap bé mt than
ngén (2 gid) nén sy chuyén hoa néu co6 dién ra ciing sinh hoc mang di¢n tich duqng (dp tich tr.fr nhiéu ion
khong déang ké; do d6, chi c6 NOs dugce kiém tra. H") lam téng lyc hit ﬁnh dién gitra céc_loq H* trén
Luong nitrate hép phu cyc dai dat 3,41 mg/g tvong bé mat than va cdc ion NOs™ (Hafshejania et al.,
(g hiéu sudt hap phu cao nhét dat 63% tai pH 4. 2016). Két qua tuong ty cling dugc trinh bay trong

Tai pH 3 va pH 2 luong nitrate hap phu giam nhe nghién ctru cua ViglaSova et al. (2018). Nghién ctru
con 3,39 mg/g va 3,3 mg/g (khdc biét khong cé ¥ cho thiy pH 1a mét trong nhung yéu t6 quan trong
nghia thdng ké so véi pH 4). Diéu nay c6 thé giai anh huong dén qua trinh hip phu nitrate trong nuéc
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va chi phdi qué trinh hip phu do n6 c6 thé lam thay
doi dién tich bé mat vat liéu (Peiyu et al., 2016).
3.2.2. Anh huéng cua khoi lwong than

Két qua khao sat anh hudng cua khdi lugng dén
kha ning hap phu nitrate cia than tre dugc trinh bay
& Hinh 4. Hiéu sut hip phu nitrate ting khi ting
khéi lwong than tir 0,05 g dén 1,5 g (p<0,05).
Nghiém thirc 1,5 g ¢ hiéu suat hap phu cao nhat
(92,42 %), hiéu suat hip phu thip nhit ¢ nghiém
thirc 0,05 g (25,8 %). Piéu nay c6 thé giai thich 1a
do khi ting khéi lugng than da lam ting sb lugng
16n vi tri hép phu trén bé mat than sinh hoc, 1am tang

= &= Hi¢u suat

100 -
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su lién két voi ion NO3™ dan dén hiéu sudt hap phu
nitrate ting, diéu nay c6 thé két luan rang khdi luong
vat liéu hap phu ty 18 thuan véi hiéu suit hap phu.
Két qua nay hoan toan phu hop véi nghién ciru cua
Azaria et al. (2014), Nwabanne (2012). Tuy nhién,
luong nitrate hap phu dugc trén 1 g than lai c6 xu
huéng giam khi ting khdi lwong than sinh hoc tir
0,05¢g dén 1,5 g. Luong nitrate hép phu cuc dai véi
14,7 mg/g & nghiém thirc 0,05 g va dat thap nhat voi
1,75 mg/g ¢ nghiém thac 1,5 g (p<0,05). Trong khi
d6, & nghiém thte 1 g, lugng nitrate hap phu dwoc
1a 2,5 mg/g (khac biét khong y nghia thong ké vai
nghiém thirc 1 g).
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Hinh 4. Anh huéng cia khéi lwgng dén kha ning hap phu nitrate cia than tre

Tir két qua trén, muc khdi lwong 1 g s& duoc
chon cho cac thi nghiém tiép theo dé tiét kiém
nguyén lidu. Khi lugng than ting 1én qua nhiéu s&
thac déy su canh tranh h'Qip phu nitrate trén bé mit
than. P4y la nguyén nhan dan dén luong nitrate hip
phu trén mot don vi dién tich lai giam (Peiyu et al.,
2016). Két qua nghién ciru cho thay khéi lwong than
ciing 1a nhan t6 anh huong dén kha nang hip phu
cua than sinh hoc (Hafshejania et al., 2016).

= 4@l= Hiéu suat

3.2.3. Anh huong cua thoi gian

Thoi gian ciing 1a mot nhan t§ quan trong anh
hudng dén kha nang hap phu cua than sinh hoc, xac
dinh duoc thoi gian hap phu tét nhat c6 thé giap
nang cao hiéu suat hdp phu va tranh lang phi. Anh
huong cua thoi gian dén kha nang hap phu nitrate
cua than tre dugc trinh bay ¢ Hinh 5.
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Hinh 5. Anh hwéng caa thoi gian dén kha ning hap phu nitrate ciia than tre
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Hiéu suit hap phu nitrate ting khi thoi gian hap
phu ting (Hinh 5). Luong ion NOs™ hép phu trén bé
mat than sinh hoc tre ting nhanh tir 2,04 mg/g 1én
2,22 mg/g trong 15 phut dau tién tiép xtc, twong tng
v6i hiéu suit hap phu tir 85,78 % dén 93,58 %
(p<0,05). Giai doan tur 15 phut - 360 phut, luong
nitrate hap phu va hiéu suit hap phu c6 su dao dong
nhe nhung khéc biét khong c6 ¥ nghia théng ké. Nhu
vily, qua trinh hip phu dat trang thai can bang sau
15 phut. Diéu nay c6 thé dugc giai thich 1a do trong
giai doan déu trén bé mat than sinh hoc c6 mot lugong
16m céac diém hoat dong nén toc do hép phu céac ion
nitrate ting nhanh va sau khi dat trang thai can bang
thi ¢ giai doan sau thoi gian hap phu cang dai thi toc
do hép phu gidm do »sfr) diém hoat dong trén bé mat
than da giam dang ké (Hafshejania et al., 2016). Bé
mit than sinh hoc tre ¢ s6 luong 16n 16 micro (Hinh
1). Bay cling la nguyén nhén giup than sinh hoc tre
¢6 kha nang tiép can mot cach dé& dang véi cac ion
NOs, tir d6 thuc day qua trinh hap phu dién ra nhanh
hon, va dat trang thai can bang chi sau 15 phut. So

= -9= Hiéu suét
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sanh voi két qua nghién ctru voi mot sb tac gia trudce
¢6 thé nhan thiy than sinh hoc tre & 700°C ¢6 kha
ning hip phuy nitrate rat nhanh. Trong khi d6, mot
s6 loai than sinh hoc khac nhu than ba mia (600°C),
than rom (500°C), than trdu (400°C) c6 thoi gian hap
phu dat trang thai can b?mg lan lugt 1a 60 phut, 120
phit va 12 gio (Ahmadvand et al, 2018;
Hafshejania et al., 2016). Diéu nay co thé giai thich
1a do thoi gian hap phu nitrate dat can bang nhanh
hay cham phu thudc vao nguyén li¢u tao than sinh
hoc va déc biét 1a nhiét d6 nung than (Kameyama et
al., 2016, Mohan et al., 2014, Tan et al., 2015). Than
tre nung & 700°C c6 thoi gian hap phu nitrate nhanh
hon céc loai than nung & nhiét do thap tir 400°C-
600°C, diéu nay hoan toan phu hop véi két luan caa
(Clough et al., 2013).

3.2.4. Anh hirong ciia nong do dung dich
Két qua khao sat anh huéng ciia ndng do dung

dich dén kha niang hp phu nitrate cta than tre dugc
trinh bay ¢ Hinh 6.
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Hinh 6. Anh hwéng ciia ndng d9 dung dich dén kha ning hap phu nitrate ciia than tre

Luong nitrate hip phuy ti 18 thuan vai ndng do
dung dich, khi ndng do nitrate ting tir 1 mg/L dén
400 mg/L, lwong nitrate hap phu tang tir 0,04 mg/g
dén 5,69 mg/g. Nong do trong khoang 1 mg/L-20
mg/L c6 hiéu suét hap phu ting manh (tang tir 74,3
% dén 90,5 %) va lugng ion nitrate hap phuy trén bé
mat than sinh hoc tre tang manh (tang tur 0,04 mg/g
dén 1,04 mg/g). Trong khoang nong do 50 mg/L-
400 mg/L, hiéu suat hap phu giam dan va chi con
27% & nong d6 400 mg/L. Khi ting nong d¢ nitrate
thi Iuong hap phu ting vi nong do nitrate cao nén
kha ning tiép xuc gitra ion NOs va bé mat than sinh
hoc tre tang lam cho lugng hap phu ting. Nhung vé
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sau nong do nitrate cang ting thi hiéu suat hip phu
giam do bé mit than sinh hoc tre da dat trang thai
bao hoa, bén canh d6 ndng do nitrate qua 16n s& gy
ra su canh tranh hap phu gitra céc ion NOs, vi vy
hiéu suat hap phu s& giam néu ndng do nitrate qua
I6n. Két qua twong tu ciing duoc tim thay trong
nghién ctru caa Hafshejania et al. (2016), Mizuta et
al. (2004), Turmuzi et al. (2018) va Wan et al.
(2012).

Dir liéu thuc nghiém va cdc md hinh hap phu
dang nhiét gém Langmuir va Freundlich trinh bay &
Hinh 7. Cac théng sb cua chung vai hé s twong
quan R? duoc trinh bay trong Bang 2.
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Béng 2. Céc thong sb ciia cac md hinh ding nhiét

Langmuir Freundlich
b Qmax (Mg/qg) R? Kf n R?
0,007 8,1 0,99 0,24 1,82 0,94

M5 hinh Langmuir mé ta vé mat ly thuyét rang bé
mit chat hap phu 1a dong nhat, va gia dinh rang tat
ca cac vi tri hap phu déu c6 ai luc hip phu bang nhau
va sy hap phu tai mot vi tri s& khong anh huong dén
su hap phu & nhitng vi tri khac (Kotodynska et al.,
2012). Két qua nay phu hop véi mot sb nghién ciru
trude day (Gai et al., 2014, ViglaSova et al., 2018).

Két qua tir Bang 2 cho thay hé sb twong quan dat
dugc tir md hinh Langmuir 1a R?=0,99 16n hon hé
s6 twong quan tr mo hinh Freundlich (R2=0,94).
Diéu nay cho thdy rang mé hinh Langmuir pht hop
hon véi dir liéu hip phu nitrate caa than tre. Dung
lwong hap phu cuc dai theo Langmuir 1a 8,1 mg/g.

== Dir li¢u thuc nghi¢m = «®= M0 hinh Langmuir e==de== M0 hinh Freundlich
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Hinh 7. Pang nhiét hip phu theo mé hinh Langmuir, Freundlich va thuc nghi¢m

~ Cac nghién ctru trudce chu yéu trinh bay khanang luong than bang 1 g, sau 15 phat qué trinh hap phu
hap phu nitrate trong dung dich nudc chi ton tai ion dat can bang.

NOs véi két qua: mot s6 loai than khong c6 kha A2 A , .

nang hap phu nitrate, mot s loai than khéac c6 dung . Ngl}len cu’u.dang nAhld;haQ phy chimng Ato qua

X L - trinh hap phuy nitrate trén bé mat than tre tuin theo

lugng hap phu cuc dai tir 1,5-28,1 mg/g (Fidel et al., 5 hinh L. i+ dune luond hAp phu cuc dai dat

2018, Gai et al., 2014, Hafshejania et al., 2016, Tan mo hinh Langmuir, dung luong hap phy cyc dat da

et al., 2015, Viglasova et al., 2018, Zhao et al., kha cao 8,1_'mg/g.

2018). Tuy nhién, hién Van rét it thong tin vé kha 4.2. Kien nghi
nang hap phu nitrate trong nudc thai. Két qua nghién
ctru ndy cho thiy than tre c6 kha nang hap phu tét
nitrate trong biogas dung dich ton tai nhiéu thanh
phan (NOgz', NH4*, PO4%, chat hitu co), cho thay rang
than tre ¢6 thé tré thanh mot chat hip phuy nitrate

Tién hanh cac nghién cuu tiép theo dé danh gia
kha ning dap wng cua cay trong doi vai than tre sau
khi hip phu nitrate gitip ting ning sut ciy trong va
han ché dugc luong phan bon hoa hoc thai vao moi

. . traong.

tiém nang, c6 tinh tng dung cao trong xir ly moi . }

tru’(‘)'ng_ L0| CAM TA
4. KET LUAN VA KIEN NGHI Nghién ctru ndy dugc tai trg boi Dy an Cai tao
41 K&t luan nang cap Truong Dai hoc Can Tho VN14-P6, dugc

hd tro tir nguon von vay ODA cua Nhat Ban (E7).

Co sy khac biét ro rét vé mat hinh thai gitra mau TAL LIEU THAM KHAO

go tre trwéc khi nung va than tre sau khi nung &

700°C. Than tre & 700°C c¢6 dién tich b‘é mat Igﬁ"n dat Ahmadvand, M., Jaber, S., Seyyed, E. H. G., &
357,5 m¥g, mau gd tre co dién tich bé mit rat nho Maryam, V. (2018). The Relationship between
9,63 m%/g. Than tre c6 do xp cao gip 12 lan d6 xp the Characteristics of Biochar Produced at
coa 95 tre. Different Temperatures and Its Impact on the

Uptake of NO3 - -N. Environmental Health
Than tre ¢6 pHpxe = 6,67, qua trinh hép phy Engineering and Management, 5(2), 67—75.

nitrate cua than tre dién ra tot o pH = 4 v6i khoi https://doi.org/10.15171/EHEM.2018.10.
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