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NGHIEN CUU KHA NANG HAP PHU AMONI TRONG NUOC
THAI BIOGAS CUA THAN SINH HQC TU TRE

Pham Ngoc Thoa, Tiing Lé Hoai Ngin, Nguyén Hiru Chiém
Truong Pai hoc Can Tho
Tém tat
Than sinh hoc la mot chat giau cacbon dwoc tao ra tir qud trinh nhiét phan sinh
khéi, cé thé dwoc sir dung trong xir Iy 6 nhiém nito' (N). Muc tiéu ciia nghién ciru nay la
ddnh gid kha ning hdp phu amoni trong dung dich nwéce thdi biogas bang cdch sir dung
than sinh hoc tre dwgc nung & 700°C. Mt s6 véu té anh hwéng dén kha ning hdp phu
amoni nhie pH dung dich, liéu lwong chdt hdp phu, thoi gian tiép xiic va nong do amoni
ban dau da dwoc nghién ciru. Két qua nghién civu cho thay so liéu thue nghiém phit hop
véi hai mé hinh hdp phu ding nhiét la Langmuir va Freundlich. Trong dé, dwong ding
nhiét Langmuir c6 sy tiwong iing tot hon so véi duong dang nhiét Freundlich. Piéu kién
t6i wu cho su hdp phu amoni dat hiéu qua cao & pH 8, thoi gian tiép xiic 15 phiit véi
liéu luwong chat hdap phu la 1 g/L. Dung lwong amoni hdp phu cuc dai theo Langmuir la
4,87 mg/g.
Tir khoa: Hip phu Amoni; Nudc thai biogas; Than sinh hoc tre.
Abstract
Study on adsorption of ammonium ion from biogas effluent by bamboo biochar

Biochar is the carbon-rich substance produced by the pyrolysis of biomass, which
can be used in the treatment of nitrogen (N) pollution. The objective of this study
is to evaluate the ammonium adsorption efficiency from biogas effluent by bamboo
biochar pyrolysed at 700°C. Several factors affecting ammonium adsorption capacity
(i.e. solution pH, adsorbent dosage, contact time and initial ammonium concentration)
were examined. The results showed that the experimental data was consistent with
two isotherm adsorption models, Langmuir and Freundlich. In which, the Langmuir
isotherm corresponded slightly better than the Freundlich isotherm. Optimal conditions
for effective adsorption of ammonium were found at pH 8, 15 min contact time and
adsorbent dose of 1 g L. The maximum adsorption capacity of bamboo biochar for
ammonium removal was 4.87 mg g~! based on the Langmuir isotherm.

Keywords: Ammonium adsorption; Biogas effluent; Bamboo biochar.

1. Giéi thi¢u

Amoni la mdt trong nhiing tdc nhan
gy 6 nhiém ngudn nude, khi ham lugng
amoni cao c6 thé dan dén hién tuong phi
dudng. Tac dong d& thiy nhat cta hién
tuong phu dudng la tao ra cac dot tado
nd hoa day dic gdy mui hoi, lam gidm
d6 trong cua nudc va lam suy giam chat
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luong ngudn nude [1]. Hon nita, khi tio
chét di s& bi phan hiy béi vi sinh vat va
qué trinh nay s€ lam can kiét lugng oxy
hoa tan gy hai cho hau hét cac sinh vat
thiy sinh [2]. Nhiéu phuong phap khac
nhau da dugc st dung dé loai bé amoni
khoi nude thai, bao gdm phuong phap két
tua, két tinh, loai bo sinh hoc, hép phu
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va trao d6i ion. Trong d6, phwong phap
hép phu 12 mot trong nhitng quy trinh linh
hoat nhét va dugc sir dung rong rii vi tinh
don gian, hiéu qua, chi phi thp [3, 4].
Hién nay, than sinh hoc dugc xem la mot
chat hip phu tiém ning nho cé cau triic
Xép, dién tich bé mat 16n, giau cac nhom
chtrc va cac chat khoang [5]. Mot s6 loai
than sinh hoc da dugc st dung trong xur ly
amoni va cho két qua t6t nhu than b3 ngd
0 400°C - 500°C, than rom 500°C, than
bach dan 600°C c6 thé hap phu amoni véi
mot lugng tir 0,7 - 4,5 mg N/1g than [6, 7,
8]. O nghién ctru ndy, cay tre duoc chon
dé san xuit than sinh hoc vi day 1a loai
nguyén vat liéu cé san, dé tim & Déng
bang song Ciu Long. Mat khac, tre 1a
loai thuc vat phat trién rat nhanh (co thé
cao tir 90 - 120 cm/ ngay), c6 kha nang
tai sinh trong vong 2 - 3 nam va cho san
lwong gb gap 25 1an so véi cac loai cdy
gb khac [9]. Vi thé, tre 1a s& mot nguén
nguyén liéu doi dao dé san xuat than sinh
hoc trong tuong lai. Muc dich chung
ctia nghién ctu ndy nham xic dinh kha
nang hap phu amoni trén than sinh hoc
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tre trong cac diéu kién méi truong khac
nhau (bao gdm thoi gian tiép xtc, pH,
néng d6 amoni, va liéu luong chit hap
phu). Két qua nay sé& giup dat duoc nhiing
hiéu biét sau séc trong viéc sir dung than
sinh hoc tir tre nhu mdt cong cu cai thién
chat lugng nudc trong céc trang trai chan
nuoi gia suc thong qua ky thuat don gian
va dé dang.

2. Vvat liéu va phwong phap
nghién ciru

2.1. Vit liéu nghién ciru

Tre dugc dung dé tao than thudc loai
tre gai (Bambusa blumeana) c6 tudi tir 2
- 3 ndm duoc thu tai huyén Chau Thanh,
tinh An Giang.

Nudc thai biogas: Nudc thai biogas
dugc 1dy tai ho 6ng Nguyén Vin Binh:
ap Nhon Thanh, x3 Nhon Nghia, huyén
Phong Pién, thanh phd Can Tho. Nudc
thai sau tui u biogas dugc thu tir tdi u véi
vat li¢u nap 1a phan heo. Tui u da di vao
hoat dong va sinh khi 6n dinh.Théng s
do dac nudc thai biogas dugc trinh bay o
Bang 1.

Bing 1. Thong sé do dac nwéc thdi biogas

pH EC DO NO, NH/* NO, (mg/L) PO >
(uS/cm) (mg/L) (mg/L) (mg/L) (mg/L)
8 2385 5,14 2,45 456,73 5,63 180,04

Héa chat dugc st dung trong nghién
clru ndy bao gébm dung dich amoni tiéu
chuan (1000 mg/ L); natri hidroxit (NaOH
0,1M); axit clohydric (HCI 0,1M), xuit
xu tir Merck, Prc.

2.2. Phwong phdp nghién cviru

2.2.1. Quy trinh tgo than tre trong
phong thi nghiém

Cay tre sau khi thu vé duoc xir ly
sach, cat thanh doan nho, rdi dem di cua

dé thu mun cua. Mun cua duge dua vao
may nghién (cé kich thuéc 16 0,5 mm)
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 mm. MAu ép vién dugc dem siy &
105°C cho dén khi khdi lugng khong dbi
roi dugc luu giir trong binh hut am. Mau
sinh khdi duoc can va cho vao 16 nung
VMF165 (Yamada Denky, Nhat Ban),
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nung ¢ 700°C va giit trong 2 gid. Lo nung
VMF165 phan tng gia nhiét trong moi
truong khi tro (khi nito) véi toe d6 10°C/
phut. Sau khi qua trinh d6t nung than két
thuc, mau than dugc dem ra dé ngudi
trong binh hit 4m, cAn va tinh ning suat
than theo cong thirc (1) sau:

Tinh nang suét than:

NS (%) = (m/m )*100 (1)

m,: Trong lugng mu trude khi nung (g)

m,: Trong lugng mau sau khi nung (g)

2.2.2. M{t sé tinh chat ciia than tre

Mot s tinh chat 1y - héa cia than
tre da dugc mo td & nghién clu trude
[I0](NHC, va duogc trinh bay lai &
Bang 2.
Bang 2. Tinh chit ciia than tre 700°C [10]

Niing suat than (%) 28,4
Ham luong tro (wt.%,, ) <13
Ham luong cacbon ¢b dinh (wt.% ) 55,06
Ham lugng chat bay hoi wt.%,, 25
D§ am (wt.%,,) 5,51
VM/FC 0,47
C/N 136,36
HHV (MJ/kg) 23,33
pH 9,3
EC (uS/cm) 323,33
CEC (cmolc/kg) 13,99
Chi s6 hap phu iod (mg/g) 116

Ngoai ra, két qua tir phd FTIR cho
thdy than tre 700°C chtra luong 16n céac
nhém chtrc O-H, C-H, C=0, C-H, C=C,
C-O-C [10]. Cac nhém chirc cacboxylic
va phenolic trén bé mat than sinh hoc ¢6
thé lién két tryc tiép vdi cac ion duong
da hoa tri nhu Si%*, AI*, Fe’* dé tao thanh
phttc hop khoang hitu co. Cac khodng
chat hitu co thudng cé tac dong tich cuc
dén qua trinh chuyén héa va hip phu chat
dinh dudng cua dat.

28

2.2.3. Xac dinh pH  cua than tre

Stt dung dung dich NaOH 0,1 M
va HCI1 0,1 M & diéu chinh pH ban dau
(pHi) cuia dung dich NaCl 0,1 M sao cho
gia tri pH tuong ung vdi tri s6 pH tir 2
dén 12. Can 0,05 g than tre cho vao dng
ly tam 50 mL, cho thém vao 50 mL dung
dich NaCl 0,1 M sau khi da diéu chinh
pH. Hén hop duoc lic trén may lac trong
24 gio voi toe d6 220 vong/phut. Sau do,
loc dung dich bang gidy loc dé tach va
loai bo than, do pH sau (pH,). Tinh gia tri
ApH (ApH = pH, - pH), diém giao nhau
cua duong cong (ApH) va pH, 1a pH_, cua
than tre & 700°C [11, 12].

2.2.4. Khéo sdt kha ndang hdp phu
amoni cua than tre

Thi nghiém dugc bé tri trong phong
thi nghiém thuoc Khoa Moéi truong va Tai
nguyén thién nhién, Pai hoc Can Tho,
v6i 5 1an lap lai. Dung dich biogas sau
khi thu vé s& duoc loc d€ loai bo céc chét
ran. C4c nhan t6 anh huéng dén qua trinh
hap phy amoni cua than tre nhu pH dung
dich, khéi lwong than, thoi gian hdp phu
va n@)ng d6 amoni ban dau dugc x4c dinh
theo cac phuong phap sau:

Khao sat anh huong cua pH dung
dich 1én kha nang hdp phu amoni: Pha
lodng dung dich biogas dé dat nong do
amoni theo yéu cau la 50 mg/L, cho vao
cac ong ly tdm c6 thé tich 50 mL. Tiép
theo, dung dung dich NaOH 0,1 M va
HCI 0,1 M dé chuan pH cho ting dng
tuong tng vdi tri s6 pH tir 2 dén 11. Sau
d6, cho vao mdi éng 0,5 g than tre rdi
dem hdon hop ldc trén may lac ngang
Tkalabortechnik véi téc do lac 220 vong/
phut trong 2 gio. Sau d6, hon hop duge
loc bang gidy loc ¢6 kich thudc 16 45 pm
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dé tach than ra khoi dung dich. Hon hop
sau loc dugc pha loang 50 lan va dem
phan tich amoni bang may so mau quang
phd UV Hitachi-U2900 [11 - 13].

Luong amoni hdp phu trén 1 gam
than tre va hiéu suat hip phu cta than
duogc tinh theo cong thirc nhu sau [11- 13]

Lugng amoni hdp phu trén 1 gam
than tre:

_(G-¢c)r

q. = )

m

Hiéu suét hap phu cua than tre:

(C,—C,)100%
CO

H =

A3)

Trong d6: m (g) khdi luong than;
C0 (mg/L) ndng d6 NH4+ trude khi hap
phu; Ce (mg/L) ndng d6 NH4+ sau khi
hap phu; ge (mg/g) dung lugng NH4+ hip
phu trén 1 gam than; V (L) thé tich dung
dich hép phu; H (%) hi¢u suét hép phu.

Khdo sdt anh hwéng cia khéi heong
than tre dén kha ndng hdp phu amoni:
Pha lodng dung dich biogas dé dat nong
d6 amoni theo yéu cau 1a 50 mg/L. Ding
dung dich NaOH 0,1 M va HC1 0,1 M d¢
chuan pH dung dich vé pH 8 (két qua tir thi
nghiém pH). Cén than tre véi khoi lugng
lan luot 0,05 g; 025 ¢;05¢g; 1 g 1,5 ¢
r0i cho vao cac 6ng ly tim c6 thé tich 50
mL, sau d6 tiép tuc cho vao 50 mL dung
dich biogas r6i dem hon hop lic trén may
lic ngang Ikalabortechnik véi téc do lic
220 vong/phut trong 2 gid. Sau d6, hon
hop dugc loc bang gidy loc ¢6 kich thudce
16 45 pm dé tach than ra khoi dung dich.
Hdn hop sau loc dugc pha lodng 50 1an va
dem phan tich amoni bang may so mau
quang phé UV Hitachi-U2900. Lugng
amoni hap phu trén 1 gam than va hiéu
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sudt hap phu duoc tinh theo cong thirc (2)
va (3) [11- 13].

Khao sat anh hwong cua thoi gian
lén kha ndng hdp phu amoni: Pha lodng
dung dich biogas dé dat nong d6 amoni
theo yéu cau 1a 50 mg/L, dung dung dich
NaOH 0,1 M va HC1 0,1 M dé chuan pH
dung dich vé pH 8. Can 1 gam than tre
(két qua tir thi nghiém khéi luong) cho
vao cac 6ng ly tim c6 thé tich 50 mL, tiép
theo cho vao cac 6ng ly tim 50 mL dung
dich biogas. Hon hop dugc dem lic trén
may lac ngang Ikalabortechnik véi toc do
lic 220 vong/phiit trong g vdi cac mirc
thoi gian 1an luot 1a 2 phut, 5 phat, 10
phut, 15 phut, 30 phut, 60 phut, 90 phut,
120 phat, 240 phut va 360 phut. Sau do,
hdn hop duge loc bang gidy loc ¢6 kich
thudc 16 45 pm dé tach than ra khoi dung
dich. Hon hop sau loc dugc pha lodng 50
lan va dem phan tich amoni bang may
so mau quang phd UV Hitachi-U2900.
Lugng amoni hdp phu trén 1 gam than
va hiéu suit hép phu dugc tinh theo cong
thae (2) va (3) [11 - 13].

Khao sdt anh hwéng ciia nong do
dung dich 1én kha nang hap phu amoni:
Can 1 gam than tre cho vao 6ng ly tdim
chtta 50 mL dung dich biogas da duogc
pha lodng c6 néng do amoni lan luot 13
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. Dung dung dich NaOH
0,1 M va HC1 0,1 M dé chuan pH dung
dich vé 8. Sau d6, hén hop dugc dem
lic trén may lic ngang Ikalabortechnik
véi tée d6 lac 220 vong/phit trong thoi
gian 15 phut (két qua tir thi nghiém thoi
gian). Tiép theo, hdn hop duoc loc bang
gidy loc ¢6 kich thudc 16 45 pm dé tach
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than ra khoi dung dich. Hon hop sau loc
dugc pha lodng tir 50 - 400 1an va dem
phén tich amoni bang may so mau quang
phé UV Hitachi-U2900. Lwong amoni
hép phu trén 1 gam than va hiéu suit hap
phu dugc tinh theo cong thuc (2) va (3)
[11-13].

M6 hinh Langmuir va Freundlich
dugc st dung dé phan tich dir liéu thuc
nghiém cho duong ding nhiét hip phu
[11, 12, 14]. Céc phuong trinh Langmuir
va Freundlich c6 thé duoc viét nhu sau:

Mo hinh Langmuir:

(0C ey )

ey = (1+bC’e) 4)

Trong do: ge (L) (mg/g) dung lugng
hap phu tmg véi nong d6 Ce; qmax (mg/g)
dung lugng hip phu cuc dai don 16p; Ce
(mg/L) ndng d6 chit bi hap phu lic can
bang; b: hang sé can bang hip phu.

Mo hinh Freundlich:

Qery = kFC;/n (5)

Trong do: qe(F) (mg/g) dung lugng
hdp phu ung véi ndng d6 Ce, kF 14 hing
s6 Freundlich dic trung cho kha nang hip
phu cua vat li¢u ddi vé6i chét bi hép phuy,
va n la tham sd cuong d¢ Freundlich, cho
biét cuong do cua dong luc héip phu hoac
su khong déng nhét bé mat.

’2.3. Phwong phdp tinh todn va xw
ly so liéu

S liéu dugc tinh toan va xir ly bang
phan mém Microsoft Excel 2010, sau d6
dugc phan tich phuong sai (ANOVA) va
kiém dinh Duncan dé so sanh su khéc
nhau gifra trung binh cic nghiém thac ¢
do tin cay 95% thong qua IBM SPSS 20.0.
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3. Két qua thao luin

3.1. Tinh chat vat Iy, héa hoc ciia
than tre

Gia tri pH tai noi ¢co téng dién tich
bé mit thuc (bén ngoai va bén trong) cua
than sinh hoc béng 0 dugc dinh nghia la
pHpzc. Gid tri pHpzc cua than tre 1a 6,67
(Hinh 2). Khi pH cua dung dich thip hon
pHpzc, bé mit than tich dién tich duong
vi chtra cac ion H+, trong truong hop nay
than sinh hoc s& hip phu tét cac ion 4m
nhu NO,-, CI-, SO,*, PO*,...
khi pH cua dung dich 16n hon pH  s&

nguoc lai

cho hép phu t6t d6i v6i cac ion dwong nhur
NH,", Na', K", Ca ,... [11, 12].
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0

- pHi

pHf

pHi

Hinh 1: PH,_ cuathan tre 700°C

3.2. Cdc nhéin t6 dnh hwéng dén
kha néng hap phu amoni ciia than tre

3.2.1. Anh hwomg cia pH dung dich

Tri s6 pH 1a mot yéu td quan trong
anh huong dén qua trinh hip phy amoni
vi n6 gdy anh huong dén dién tich bé mat
va su phan ly cua cac nhoém chirc trén than
sinh hoc va lam thay ddi dic diém hoa
hoc, toc do khuéch tin cua cc chét tan
[15]. Anh huéng cia pH dung dich d6i
v6i hiéu qua loai bo amoni duoc thé hién

trong Hinh 2.
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cew oo Higu sudt ==t Lyrong hip phu (mg/g)

Hiéu suat hap phu (%)

Luong hép phu (mg/g)
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Hinh 2: Anh hwéng ciia pH dung dich dén kha ning hip phu amoni

Qua trinh hip phu amoni cua than tre
6 thé chia lam 3 giai doan: Giai doan 1
khi pH dung dich ting tir 2 dén 4, luong
amoni hip phu ting dan tir 0,12 mg/g d&én
0,3 mg/g (p<0,05), ddng thoi hidu suat
hap phu ciing tang tir 2,9 % 1én 7.8 %
(p<0,05). O giai doan 2 khi pH dung dich
tang tir pH 4 dén pH 8 thi lwong amoni
hap phu dugc c¢6 xu hudéng ting nhanh
tir 0,87 mg/g dén 1,85 mg/g, hiéu suat
hap phu ciing tang tir 22,97 % lén 50,6
% (p<0,05). Pén giai doan 3 lwong amoni
hap phu giam dan tir 1,85 mg/g & pH 8
chi con lai 1,56 mg/g & pH 11, dong thoi
hiéu sudt hap phu ciing giam manh tir 50,6
% chi con 43,5 %. Nhu vay, c6 thé két
luan tai pH 8 ¢6 lugng amoni hip phu dat
cuc dai 1a 1,85 mg/g va hiéu suat hap phu
cling dat cao nhét véi 50,6 %.

Trong giai doan 1, lwong amoni hép
phu duoc rat thip c6 thé giai thich 1a do
khi pH<5 trong dung dich t6n tai nhiéu ion
H* d3 d4n dén sy canh tranh gitraion NH,
va ion H' gy can tr& qua trinh hip phu
amoni [16]. Ngoai ra, trong khoang gi4 tri
pH thip c6 thé qua trinh hap phu amoni
da chiu anh huong boi cac nhom chuc
proton héa cao trén bé mat than nhu C =

0, COO dan dén viéc nhiing ion duong
khac da day Iui luc hit phan cuc cia ion
NH," [16]. Trong giai doan 2, téc do hap
phu amoni tang nhanh vi khi gia tri pH
tang luong ion H* giam két qua lam giam
su canh tranh vdi ion NH," trén céac vi tri
hap phu, dong thoi ion OH- ¢6 xu hudng
tang lam tang sy lién két véi NH,". Mat
khac, tir Hinh 1 cho thdy pH , cua than tre
la 6,67. Hafshejania et al., (2016) [12] cho
rﬁ\ng khi pH cf}a dung dich cao hon pH .,
bé mat chat hap phu tich dién tich am va
uu tién hap phu ion dwong vi vay ¢ pH 8
(>pH, cua than tre) lién két tinh dién gitta
than tre va ion NH," da lam tang hi€u qua
hap phu amoni. Nguoc lai, khi pH dung
dich thap hon pH__ cta than tre bé mat
cua than sinh hoc tich dién duong nén kha
nang hap phu amoni giam hiéu qua. Giai
doan 3, khi tri sb pH>9 tde do hép phu
amoni c6 xu hudng giam vi & pH > 9 hau
hét cac ion NH . trong nude thai biogas da
chuyén d6i sang dang NH,:H,O, va su bée
thoat NH, da lam giam luong hap phu va
hiéu suat hip phu amoni [17, 18]. Két qua
nghién ciru cho thiy rang diéu kién ti uu
cho su hap phy ion amoni trong nudc thai
biogas 1 pH 8. Két qua nay c6 su khac biét
v&i mot so tac gia da thuc hién nghién ctru
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trén dung dich amoni tinh khiét, vi trong
dung dich chi ton tai ion NH4+, gia tri pH
t6i vu nam vao khoang tir pH 6 dén pH 7.5
[7, 15]. Nguogc lai, mot ) nghién ctru trén
nude thai thyuc té bao cdo rang & pH 9 thi
qué trinh hap phu amoni ciia than sinh hoc
mdi dat t6i wu [19 - 21]. Tuy nhién, két qua
nghién ctru ciing tim thdy su trong dong
voinghién ctiru cia Alshameri et al., (2014)
va Thornton et al., (2007) [22, 23] khi st
dung zeolit hip phu amoni trong ngudn
nudc thai trén séng va dung dich tinh khiét.

sececse Hi¢u suat

D
o
)

(%
o
1

3.2.2. Anh huéng cia khéi lwong
than

Bén canh nhén t6 pH, lugng than sir
dung ciing 13 mot trong nhing yéu té anh
hudng dén hiéu qua hdp phu. Két qua tir
Hinh 3 cho thay ring khi tang khéi luong
than tir 0,05 g dén 1,5 g thi lugng amoni
hap phu trén 1 gam than c¢6 xu hudng
giam tir 13,6 g xudng 0,79 g (p<0,05)
nhung hiéu suat hdp phu amoni thi lai c6
xu hudng ngugc lai va tang tir 27,4 % 1én
47,6 % (p<0,05).

== Lugng hép phu (mg/g)
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Hinh 3: Anh hwéng ciia khéi lwong than dén kha néing hép phu amoni

Bén canh do, lugng amoni hép phu
dugc ¢ nghiém thtrc 1 g va nghiém thic
1,5 g khong c6 su khac biét (p>0,05).
Ly do c6 thé duoc giai thich nhu sau:
khi nong d6 amoni trong dung dich cd
dinh thi cang nhiéu than sinh hoc dugc
thém vao sé cung cdp cang nhiéu vi tri
hap phu va ion NH4+ dé dang dugc hap
phu boi cac vi tri hoat dong nay va hi¢u
sudt hap phu tang. Tuy nhién, do sy xép
chdng 1én nhau cta céc 16p hap phu dan
dén hién twong che chin cac vi tri hoat
dong c6 sin trén chat hap phu do d6 kha
ning hip phu amoni trén 1 g than bj giam
dan. Két qua nghién ctru phu hop véi
céc két qua nghién ctu da dugc cong bd
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cua céc tac gia [16, 24] X ray diffraction
and thermogravimetric analyzer. Batch
adsorption studies were conducted to
study the effects of pH, magnetite dosage,
time and initial concentration on Cr (VI.
Khéi luong than 1g duge chon st dung
cho céc nghién ctru tiép theo.

3.2.3. Anh huong cia thoi gian

Anh huéng cua thoi gian phan tng
dén kha nang hap phu amoni ctia than sinh
hoc tre dugc trinh bay ¢ Hinh 4. Anh huong
ctia thoi gian tiép xtic da duoc nghién ciru
trong khoang thoi gian tir 2 phit dén 360
phut st dung dung dich biogas c¢6 nong do
amoni 50 mg/L, & pH 8. Két qua Hinh 4
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cho thdy qué trinh nay chia thanh hai giai
doan. Giai doan 1, lugng amoni hap phu
trén bé mit than sinh hoc tre ting nhanh
trong 15 phut dau tién. Sau 15 phut (budc
sang giai doan 2), khi tang thoi gian phan
tmg thi lwong amoni hdp phu dugc ting

eseesee Hi¢u suat

(=)
(=}

Nghién ciru

nhe nhung khac bi¢t khong cd y nghia
thdng ké (p>0,05). Nhu vay, qué trinh hap
phu amoni cta than tre di dat can bing
sau 15 phut, twong tng vé1 lugng amoni
hép phu duoc 1a 1,2 mg/g va hiéu sudt hip
phu dat 54 %.
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Hinh 4: Anh hwong ciia thoi gian dén khd ning hip phy amoni

Didu nay c6 thé giai thich 1a do cac
ion van chuyén tir thé 1ong sang thé rin
do chénh 1éch nong d6 din dén xu hudng
hap phu nhanh trong giai doan dau [17].
Su hép phu vat ly va cin bing ion gitra
chat ran va chat 1ong dugc boc 10 trong
giai doan th{r hai, giai doan thr hai cham
hon biéu thi su két thic ctia qua trinh hip
phu vat Iy va tuong tmg vdi su cin bing
ion gitta pha ran va 1ong ciing véi su giai
hap phu nhe xay ra d6i voi ion NH,*[25].
Mot s6 két qua nghién ctru tuong dong da
duge bio céo trude ddy boi nhiéu tac gia
[13, 18, 26]. Qua két qua nghién ciru c6
thé thdy riang than sinh hoc tre hip phu
amoni tot nhat & thoi gian 15 phuat véi
hiéu suét hap phu 14 54 %.

3.2.4. Anh hwéng ciia nong do

Két qua tir Hinh 5 chi ra rang khi ndng
d6 amoni ¢ muc trung binh thip tirc 1a tir
1 mg/L dén 50 mg/L hiéu suat hap phu
amoni ctia than tre ting dan tir 34,5 % dén

43,5 %. Khi nong d6 amoni trong nudc
thai tang tir 50 mg/L 1én 400 mg/L hi¢u
suat hip phu c6 xu huéng giam, ¢ nong
d6 400 mg/L chi con 15,2 %. Diéu nay ¢6
thé giai thich 12 do & ndng d¢ thap, dong
ion c6 khéi lwong thap nhu nhau va do
c¢6 nhiéu vi tri hoat dong tréng trén than
sinh hoc nén su h?ip phu phu thudc vao
ndng do ban dau [27]. Tuy nhién, khi ham
lugng amoni trong dung dich tang Ién s&
gdy ra sy canh tranh hdp phu giita cic
ion NH," véi nhau, d linh dong cta ion
giam. Pong thoi trong qué trinh hip phu
cling dién ra sy canh tranh giita cac ion
duong Na*, K*, Ca’* véi ion NH,*. Hon
nita, cung voi viée taing ndng do dung
dich, su canh tranh sé& cang gay git. Duéi
cung mat néng d6, hiéu suit he”ip phu
amoni chiu anh hudéng boi ion Na® va ion
K* nhiéu hon so véi ion Ca?* nguyén nhin
chinh 1a do ion Na" va ion K" c6 ban kinh
nho hon ion Ca?'[16]
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Nghién cuu

Nguoc lai, lugng amoni hép phu
trén 1 g than c6 xu hudéng ting dan khi
taing néng d6 amoni trong dung dich va
dat cao nhét tai mic ndng d6 400 mg/L
(3,52 mg/g). Két qua nay hoan toan phu
hop vé6i két qua nghién ciru cua cac tac
gia [6, 8, 12].

Céc duong hép phu dang nhiét duoc
trinh bay trong Hinh 6. Dung luong hap
phu t6i da, cic hang sb toc do K, 1/n

50 eeseees Hidu suat

[ ) w N
(=1 (=1 (=}
L L

Hiéu sudt hip phu (%)

—_
(=1
1

(=}
4

va hé s6 hoi quy R? va R?_ cua m6 hinh
Langmuir va mo6 hinh Freundlich dugc
trinh bay ¢ Bang 3. Tir két qua & Bang 3,
gia tri R * cta than sinh hoc tre 1a 0,997
cao hon gia tri R >. Trén co s¢ d6 nhan
thiy rang mé hinh Langmuir phu hop
voil dir liéu thuc nghiém hon mo6 hinh
Freundlich, va su hip phy ion NH , chu
yéu xdy ra boi sy hap phu don 16p. Két
qua nay phu hop véi nhiéu nghién ciru
trude day [6, 7, 17, 20, 23].

—— Luong hép phu (mg/g) r4
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Hinh 5: Anh hwéng ciia nong dé dung dich dén kha néing hip phu amoni
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Hinh 6: Ping nhiét hip phu theo mé hinh Langmuir, Freundlich va thwe nghi¢m

Két qua nghién ctru tir mot s6 tac
gia trude da cho thdy kha nang hap phu
amoni cta than sinh hoc con rat han ché
nhu than sinh hoc tir gd tap & 300°C hap
phu dugc 2,8 mg/g NH," [28], than sinh
hoc tir vo tru hap phu 2,9 mg/g NH . 7]
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va than sinh hoc tir bi ngd & 600°C hip
phy duge 0,8 mg NH," trén mdi gam than
sinh hoc [6]. Tuy nhién, tir két qua nghién
cru & Bang 3 nhén thay than tre c6 kha
nang hap phu tét amoni véi dung luwgng
hap phu cuc dai theo Langmuir dat 4,87
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mg/g ngay ca trong dung dich nudc thai
biogas v6n t6n tai nhiéu thanh phan nhu
NO,, NH,*, PO,* va chat hitu co. Diéu

Nghién ciru

nay cho thay than tre c¢6 thé trd thanh mot
chat hip phu amoni tiém ning, c6 tinh
ung dung cao trong xu ly nudc thai.

Bing 3. Cdc thong sé ciia cdic mé hinh ding nhiét

M6 hinh Langmuir M6 hinh Freundlich
b G (N2/2) R’ k, n R,
0,00054 4,87 0,997 0,11 1,75 0,983
4. Két luan va kién nghi [3]. Gupta, V.K., H. Sadegh, H., M. Yari,
IO R. Shahryari Ghoshekandi, B. Maazinejad,
4.1. Két lugn and M. Chahardori (2015). Removal of
Than tre cd pH =6,607, qué trinh hfip ammonium ions from wastewater a short

phu amoni cua than tre didn ra tét va dat
cuc dai & pH = 8 véi khéi luong than bang
1 g, sau 15 phut qua trinh hap phu dat can
bang Nghién ctru hép phu dang nhiét cho
thdy qué trinh hap phu amoni trén bé mat
than tre tuan theo m6 hinh Langmuir, v6i hé
s6 trong quan R? = 0,997, dung luong hip
phu cuc dai dat 4,87 mg/g. pH cua nudce thai
biogas ban dau 1a 8 diéu nay cho thdy c6 thé
dung than tre dé xi 1y truc tiép trén nudc
thai biogas ma khong can diéu chinh pH.

4.2. Kién nghi

Tién hanh cac nghién ciru tiép theo
dé danh gia kha nang dap tng cua cay
trong d6i v6i than tre sau khi hap phu
amoni glup tang nang suat cay trong va
han ché dugc lugng phan bén héa hoc thai
vao moi truong.

Lo&i cdm on: Nghién ciu nay dugc
tai trg boi Du 4n Cai tao nang cap Trudng
Dai hoc Can Tho VN14-P6, dugc hd tro tir
nguén vén vay ODA cia Nhat Ban (E7).
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