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NGHIEN CUU HAP PHU NITRAT TRONG NUGC THAI
SAU BIOGAS BANG SU DUNG THAN SINH HOC BUOC
SAN XUAT TU CAY LUC BINH (Eichhornia crassipes)
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TOM TAT

Nghién ciru danh gia kha néng hap phu jon mitrét trong nudc thdr sau biogas bing than sinh hec duge san
xudt tir luc binh theo duéng ding nhiét Langmuir va Freundlich. Cac diéu kién t6i wu cia thi nghiém bao
gém: pH, khdi luong than sinh hoc, néng do 1on NO, ban dAu va thin gian tiép xic da duge xac dinh, Hay
mo hinh déng hoc biéu kién bac mot va bac har duoc sir dyng. Dir liéu thuc nghiém dugc ap dung cho cic
dudng déng nhiet hap phu Langmuir va Freundlich. Kha ning loat bo ion NO, 50 mg L* bang than sinh hoc
dat duge khoang 12 mg g trong diéu kién pH 4,0, khoi luong than 14 0,5 g, dat dugc sau 120 phit thei gian
Hép xtc. Vigc loar bo 1on NO, phit hop véi ca hai mé hinh dong hoc biéu kién bac mét va bac hai. Pudng
déng nhi¢t Langmuir cho thay su phil hop tét hon so véi mo hinh Freundlich. Tom lai, than sinh hoc luc
binh ¢6 thé duoc img dung trong ngudn nuoc hay nuée thar cé chira ion NO;.

Tu khéa: Hip phu, Freundlich, Langruir, NO,, than sinh hoc luc binh.

1. G101 THIEY

@ déng bing séng Ciru Long chan nudi co vai
trd quan trong cho sy phat trién kinh té xa héi, gop
phén xoa doi gidm ngheo. M6 hinh VACB duoc xem
12 bén vimg tai DBSCL do no Lén két tot gitra trong
trot - chan nuoi va biogas, giup tiang thu nhép nong
h¢. Tuy nhién, nuéc thai sau biogas van con chira
ham lugng dam cao N-NH," 48,4-73,5 mg L'. Bén
canh d6 sy phat trién manh ctia nganh néng nghiép
nén mot luong lon mtrat da duoc giai phong vao
nuoc. Diéu nay da din dén mot s6 van dé vé moi
truomg, dic biét 1a hién tuong phu duong ngudn
nuée. Nuoc bi 6 nhiéin nitrat c6 thé gay ra moi de
doa cho sirc khée cong dong, ching han nhu gay ung
thu, cac mé than kinh va tén thuong nhan thirc [1).
Nitrat la mot chat c6 dac tinh 6n dinh va do hoa tan
trong nude cao, do do lam thé nao dé loai bo nite
nitrat trong nuoc mot cach hiéu qua va Kinh té tror
thanh mot van dé. Dé giai quyét no. nhiéu nha
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nghién ctu da thyc hién cac thi nghiem dé thir
nghiém cac phuong phap sinh hoc va hoa Iy khac
nhau dé loar bo nitrat khoi dung dich nuoc.

Than sinh hoc (TSH) 1a mét san pham giau cac-
bon thu duoc do nhiét phan sinh khéi nhur gé, phan
chuéng hoac 1a cay duoc dét trong diéu kien it hodc
khong c6 6xy. TSH co cau tric toi xop, dién tich bé
mat 1én va do hap phu cac chit cao, nho dé TSH
duoc str dung dé xir Iy 6 nhiém trong méi truémg dat
va nuée |2). Cac nghién ctru truée day da kiém tra su
hap thu nitrat ciia cac loai than sinh hoc diroc lam tir
cac chat thai nong nghiép nhu: Gd, tre, rom ra, 1o
ngd, ba mia déu cho thay than sinh hoc nay déu co
kha nang loai bo nitrat trong nudée |3], ngoai ra cung
¢6 mot sé nghién ciru da st dung phuong trinh ding
nhigt Langmir va Freundlich cho hap phy mirat déu
cho két qua tot [4]. Tuy nhien, hién chua co nghién
o nao str dung luc binh dé san xuit than sinh hoc
cho viéc hap phu nitrat trong nuéc thai biogas. Tit Y
do trén viéc nghién ciu hap phu nirat trong nuot
thai sau biogas bang than sinh hoc duoc san xuat
luc binh theo duong ding nhiet Langmuir va
Freundlich duoc thuc hién.
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2. PHUDNG TIEN VA PHUONG PHAP NGHEEN CUU

2.1. Phuong tién nghién ciru

2.1.1. Nguyén vit licu

Cac nguyén vét lieu sit dung trong thi nghiém
nay 1a than sinh hoc lam tir lyc binh (Eichhornia
crassipes) duoc san xudt diéu kién nhiét do 700°C.

Dung dich NOy dugc tao ra tir qua trinh suc khi
oxy cua nudc thii biogas (nu6c thai chan nudi heo
dwye lay & quan Binh Thay, TP. Can Tho) duoc tién
hianh tar phong thi nghiém Biochar, Khoa Méi
truomg va TNTN, Truong PH Céan The.

2.1.2. Dung cu thi nghiém

Thiét bj: May nung than VMF 165 - Japan; can
OHAUS CORPORATION  China; méy do pH
METER HM 31P; miy do EC Mi 306
EC/TDS/NaCl/Temp Meter; may khudy tir IKAY C-
MAG HS 7; may lic IKALABORTECHNIK - Japan;
i sdy GZX - 9030MBE; binh hat chan khéng; ti lanh
dé trir mau va mot s6 thiét bj can thiét khac.

2.2. Phuong phép nghién ciru

2.2.1. Tinh chat ciia nude thai biogas

Dac tinh coa nudce thai sau biogas duge trinh bay
trong bang 1.

Bang 1. Tinh chét cia nuéc thai biogas

Cac thong s6 ¢
ac o{)g SO0 an vi Gidtri

nhiém tinh
pH 7,1-7,41
EC mS/cm 2,95-3,46

TKN b 103,1-178,7

S
N-NH,’ mgL! 48,4-73,5
N-NOy mgL' | 001003

2.2.2. San xudt than sinh hoc

Luc binh (Eichhornia crassipes) thu gom dugc
rira sach (loai bo ré va 13), luc binh sir dung trong thi
nghiém dugce thu trong cac kénh rach phuong 8,
thanh phé Vinh Long. Lyc binh dugc xay thanh bot
sau do duge nén thanh vién hinh tru (duong kinh 7
mm, cao 10 mm). Than sinh hoc luc binh dwoc san
xuét bing phuong phap nhiét phan (700°C). Lo nung
(model VMF 165, Yamada Denki, Adachi, Tokyo,
Nhat Ban) da dugc sir dung dé nhiét phan cac hat
nay. Khi nito duge bom vio 16 vér téc do 3 L/phut dé
loar bo khong khi tir bén trong 16. Sau do, nhiét do 16
duorc tang tir nhiét d¢ phong lén 700°C vén téc do gia
nhi¢t 10°C/phut [5]. Nhiét 46 dugc gir & nhiet do
mong mudn trong 2 gi¢ va sau dé dugc lam mat dén
nhiét dé phong. Dac tinh hoa ly caa than sinh hoc luc
binh xem bang 2 va 3.

Bang 2. Tinh chét héa ly ciia than sinh hec luc binh

Béng 3. Céc khoé_n% chit cia than sinh hoc luc binh

Cac thong s6 Bon vi tinh Gié tri
Si &/Kgg 15,4
P g/kga, 6
Ca o/kgy 75,9
K 2/kgq, 267,5
Na &/kgy 3
| Mg &/Kgay 131
Al g/kegaq 6,1
Fe &/kga 8,6
Cu o/key 36.0
LZn 2/Kga, 305 |
Nguon: [5)
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Ning suat* EC* CEC* lodine* N
e : C/N
® P @S/em) | (emole/kg) | (merm | YM/PC | ¢
39,5 10,88 6.587,0 14,63 196,8 1,35 29,85
a-Gia tri trung binh ciia ba lan.
b - Chat bay hoi/ty 1é cac-bon c6 dinh.
Nguén: [5)

223 Xdc dinh pH tai diém dién tich bang khong
)

Gia tri pH tai diém dién tich bang khong (pH,,)
ctia than sinh hoc duoc xac dinh bing phuong phap
cua Balistrieri va Murray [6]. Chudn bi dung dich
NaCl 0,1M, do gia tri pH ban dau (pH) cua NaC}
0,1M duge diéu chinh tr pH 2 dén pH 11 bang cach
cho thém vao dung dich NaOH IM hodc HCI IM.
Can 0.5 g than luc binh cho vao éng ly tim 50 mi, cho
thém vao 50 ml dung dich NaCl 0,1M sau khi da diéu
chinb pH. Chuyén cac éng ly taim vao may lic, lic
trong 24 gitr hén tuc von tée dé 190 vong/phit. Sau
do, loc dung dich bang gidy loc Whatman co kich
thuoe 16 0,45 pm va do pH sau cung (pH,). Su khic

91



KHOA HOC CONG NGHE

biét gitra pH ban diu (pH) va pH sau cing (pHp 12
ApH (ApH = pH, - pH), va diém giao nhau cia
duong cong (ApH) va pH, 1a pH,,. cta than sinh hoc
luc binh.

2.2.4. Anh huong cia pH

Thi nghi¢m duoc thue hién véi 10 nghiém thie,
1ap Jai 3 Jan theo kiéu b6 tri hoan toan ngiu nhien.
Chudn bi dung dich c6 néng do ion nitrat 50 mg NO;
L, dung NaOH 0,1M hozic HC] 0,1M dé thay déi pH
2 dén 11. Can 0,5 g than sinh hoc luc binh cho vao
cic éng ly tam, tiép tuc dong 50 L dung dich da
diéu chinh pH vao éng da chira than. Sau d6 dem lic
120 phut vén téc do 190 vong/phit. Cudi cing miu
duge loc qua gidy loc Whatman va dem phan tich
ham luong nitrat.

2.2.5. Anh huong cuia khoi hrong than sinh hoc
Juc binh

Thi nghiém duge thuc hién véi 5 nghiém thire,
13p Jai 3 lan theo kiéu bé tri hoan toan ngdu nhién.
Chuan bi dung dich co ndng do ion nitrat 50 mg NO,
L', dung NaOH 0,1M va HCI 0,1M dé diéu chinh pH
= 4. Tién hanh can than: 0,052 05 g 1 g: 1.5g: 2 ¢
than sinh hoc luc binh cho vao éng ly tam, tiép tuc
dong 50 mL dung dich da diéu chinh pH = 4 vao éng
da chia than. Sau dé dem ldc 120 phiit véi toc do 190
vong/phiit. Cuér ciing mau duge loc qua gidy loc
Whatman va dem phan tich ham lugng nitrat.

22.6. Anh huvng cia thoi gian phan ung

Thi nghiém duoc thyce hién véi 11 nghiém thie,
1ap lai 3 lan theo kiéu bé tri hoan toan ngéu nhien.
Chuan bi dung dich c6 néng do ion nitrat 50 mg NOy
L', dung NaOH 0,1M va HC1 0,1M dé diéu chinh pH
= 4. Can 0,5 g than sinh hoc luc binh cho vao ong ly
tam, 6ép tuc dong 50 mL dung dich da diéu chinh pH
= 4 vao ong da chira than. Sau d6 dem Hc voi toe 46
lic 190 vong/phut voi thi gian lac lan lugt 1a 1, 2,5,
10, 15, 30, 60, 90, 120, 240 va 360 phit. Cudi cing
mau dugc loc qua gidy loc Whatman va dem phan
tich ham luong nitrat.

227, Auh Inrong cia néng do nitrat dau vio

Thi nghiém duoc thyc hién vér 9 nghiém thirc,
lap lai 3 Jan theo kiéu bé tri hoan toan ngau nhién.
Chudn bi dung dich jon nitrat ¢6 néng d¢ 10 mg L™
30 mg L 50 mg L*: 80 g L'; 100 mg L 120 mg L":
150 mg L'\ 200 mg L; 300 mg L. ding NaOH 0.1M
hoac HC1 0.1M dé diéu chinh pH = 4. Tién hanh can

B

than 0,5 g than sinh hoc luc binh cho vao ang ly tam,
tiép tuc dong 50 mL cac dung dich & cac nong dg
trén da diéu chinh pH = 4 vao éng dd chua than. Sau
do dem ldc 120 phit v6i téc d¢ lic 190 vong/phit.
Cubi ciing mau duge loc qua gidy loc Whatman va
dem phan tich ham lugng nitrat.

Cac két qua t6i wu thu duov tir cac thi nghiém so
bo da duge sir dung cho cac nghién ciu dong hoc,
dang nhiét. Hai mé hinh dong hoc da duoc sir dung
la dong hoc biéu kién bac mot va bac hai. Can bing
hap phu sir dung hai mé hinh ding nhiét 1a Langmuir
va Freundlich.

Phuong trinh hap phu déng nhiét Langmuir:

_ Amax- KL- ce

qE =T, v r

1+K.C,

Phuong trinh Langmuir viét dusi dang tuyén
tinh:

c. 1 1

e G ——

Qe Qmax KL- Qmax

Trong d6: K,: Hang s6 (can bang) hip phu
Langmuir; q.: Dung luong hip phu (mg gY); Quu
Dung lugng hap phu t3i da cuia chat hap phu (mg g
1; C.: Nong do dung dich hdp phu.

Phan tich 16i: Dé 6m ra cac mé hinh déng nhigt
va dong hoc phu hop nhat, hai ham sai s6 khac nhau
da dugre sir dung la chi binh phuong (%) va hé sé xac
dinh (R?). Trong méi truomg hop, cac thong so dupe
xac dinh bing cach giam thiéu cac ham J6i twong tmg
bang cach str dung Solver add-in Excel. Duéi day la
cac biéu thuc tinh todn cua cac ham 16i duge st
dung.

n
2 _ (qe,exp'qe.cal)2

Ye.cal

X
=
qe.exp'qc,calz
Z;‘:l(qe,exp'qg,cal)z + (qe,exp'qc.cnl)Z
Trong dé: n: S6 luong diém: q,,.: Kha nang hap
phu theo thi nghiém (mg g"): q,.,; Kha nang hip

-

phu theo tinh toan (mg g"): e car Kha nang hap phu
theo tinh toan trung binh (mg g'').
2.3. Phuong phap phén tich
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Bang 4. Phirong phap phan tich c4c chi tiéu
Chitieu| FhUomE Thiét bi
phap
pH Do tryc ti€p |May pH METER HM-31P
Phuong
No.  |phip My HITACHI U-2000 -
3 Salicylate, |Japan
APHA

2.4. Phuong phap xit If 6 liéu

Lwong NO; hap phu trén khéi lugng than sinh
hoc & trang thai can bing va hiéu qua loai bé NO;
duge tinh theo cong thic:

&,
m
100(C,-Cey
= .

Trong d6: q.: Dung luong hip phu & thoi diém
can bing (mg g"); m: Khai lugng than (g); C,: Néng
d¢ ban déu ctia chét bi hip phu (mg L*); C,: Néng do
chat bi hdp phu & thén diém can bing (mg LY); V:
Thé tich dung dinh ctia chat bi hap phu (ml); H: Hiéu
sudt hap phu (%).

2.5. Xir lf 56 lieu

Str dung phan mém Microsoft Excel dé xr ly s6
ligu va ve dé thi.

Dung phan mém thong ké SPSS 16.0 dé xir ly s6
liéu, str dung kiém dinh Tukey HSD & do tin cay 95%
dé so sanh céc chi tGéu gitra cac nghiém thuc.

8. KET QUA VA THAQ LUAN

3.1. pH,,. cia than sinh hec lyc binh

Diém cia dién tich bang khong (pH,,) c6 thé
dugc dinh nghia la pH ma tai d6 bé mat cua chat hap
phu 13 trung tinh, tic 13, chira cung mét luong cic
ham bé mat tich dién duong so véi cac dién tich am.
Theo Tan, Liu (2015) [7] khi pH < pH,,. bé mit than
mang dién tich duong, qua trinh hap phu xay ra theo
co ché trao déi ion chiém wu thé hon so voi co ché
hiit tinh dién, cu thé ion H' trong nhom chite axit (R-
COOH), hodc 1on Na* trong mudi axit (R-COONa)
trén than da trao déi ion véi ion NH,' theo phan {mg
sai: RCOOH + NH, — RCOONH," + H' hoac
RCOONa + NH,* — RCOONH,' + Na’. Tuy nhién,
khi pH > pH,,. bé mat than mang dién tich am, qua
trinh hap phu xay ra theo co ché hit tinh di¢n chiém
uu thé hon so véi co ché trao déi ion. Hinh 1 cho
thdy & néng do NaCl 0,1M, gia trj pH,,, ctia than sinh
hoc 12 10,1.

9e

pHi |
Hinh 1. pH,,. clia than sinh hoc luc binh
3.2. Anh huémg ciia pH
Gia tri pH 12 m¢t trong nhimg yéu té quan trong
anh huéng dén qua trinh hap phy ion nitrat cta than
sinh hoc. Két qua dugc trinh bay & hinh 2.

—4- - Hiéu suat —>— Luong Hap Phu

£ 100 50 o
e :"m &
-] 0 0.0

£
a 2345678910N1 £
4!’# d
g I3

Tris6 pH
Hinh 2. Anh huémg cita pH 1én kh ning hép phy
Hinh 2 cho thdy kha nang hap phu ion nitrat cua
than sinh hoc lyc binh véi pH trong khoang tir 2,0 -
11,0. Két qua hinh 1, pH,, cua than luc binh 14 10,1.
Theo Tan, Liu (2015) (7] pH cia dung dich bi hip
phu nhé hon pH,,. cta chat hdp phu thi dién tich bé
mat cia chat hip phu mang dién tich duong va
nguoc lai. Két qua & hinh 2 cho thdy tat ca cac
nghiém thuc déu c6 y nghia khac biét (p < 0,05),
ngoai trir cac nghiém thae pH = 2, pH =3 vapH = 4
khong c6 su khac biét (p > 0,05). Kha nang hap phu
NOjy & néng d6 50 mg NOy L' cua than sinh hoc luc
binh cao nhdt & pH tir 2 - 4 1n luot 1a 3,399 - 3,337 mg
g' (hiéu sudt loa1 bo NOy tir 63,891 - 65,783%), kha
nang hap phu giam manh & pH tir 5 - 11, hap phu
thap nhat & pH = 11 dat 0,542 mg g' (dat hiéu suat
loa1 bo NO; thap nhat 11,242%) két qua nay phu hop
véi nghién ciu cua Tan, Liv (2015) (7], Chintala,
Mollinedo (2013) (8], Zhao, Xue (2017) [9] va Yang,
Yang (2017) [10]. D1éu nay c6 thé giai thich bdi pH,,
ctia than sinh hoc luc binh 14 10,1 lom hon pH cia
dung dich bi hap phu nén di¢n tich bé mat cta than
mang dién tich duong. Do d6 pH cta dung dich by
hip phu cang nhé thi kha nang hap phu ctia than
cang 16n bai vi chat bi hdp phu mang dién tich am
(NOy). Con theo Zhao, Xue (2017) [9] khi pH tang
kha nang hap phu NO;y giam. Diéu nay cé thé giai
thich khi pH giam tir 3 - 7 va nong do H' rong dung
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dich cao, mot luong lém H' duoc gén vao than sinh
hoc thuén loi cho sy hap phy tinh dién. Khi pH 1én
hon 7, ¢6 mét sur canh tranh gila OH va NOj, dan
dén gam kha ning hap phu NO; diéu nay cang phi
hop vén Chintala, Mollinedo (2013) [8]. Tir két qua
trén pH = 4 duoc lvra chon cho sur hiap phu NOy ciia
than sinh hoc luc binh trong cac thi nghiém tiép
theo.

3.3. Anh hudng ciia khéi lugng than sinh hoc luc
binh

Bén canh diéu kien pH, khéi luong vat liéu hip
phu cang la mot trong nhimg yéu té quyét dinh dén
hiéu qua hdp phu. Két qua dugc trinh bay & hinh 3.

—& - H —O—Lugng hip phu

& 100 =
5 % ot
2 0 E
- )
T
Khi lugng (g)
Hinh 3. Anh hutng ciia lwong than 1en kha nang hip
phy

Hinh 3 trinh bay sit hap phu ion nitrat & néng do
50 mg NO;y L ctia than sinh hoc lyc binh & pH = 4 va
cac khdi luong than khic nhau. Két qua tét ca cac
nghiém thirc déu cé y nghia khac biét (p < 0,05).
ngoai trir cac nghiém thic 05 ¢, 1 g, 1,5gva2 g
khong cé su khac biet (p > 0,05). Hiéu suét loai bo
NOy cua than sinh hoc luc binh tang khi tang khor
luong than tir 0,05 ~ 2 g didu nay c6 thé giai thich vi
khi tang lvong than thi s6 luong vi tri hdp phy ting
hay dién tich bé mat coa chat hap phy tang, do dé
hiéu suat hap phu tang. Tuy nhién, s6 luong hap phu
NO; trén mot khéi lugng than sinh hoc luc binh
giam khi tang luong chat hdp phu do sir canh tranh
gitra cac ion dé lien két voi cac vi tri hap phu ¢6 sin
cta chat hdp phy. Sy hap phu nitrat dat gia tri cao
nhit & cac khai lugng 05 g, 1 g, 1,5 g va 2 g dat hiéu
suat lan luot 1a 67,0%, 65,98%, 68,88% va 72,12%. Vay
khi tang luong than sinh hoc luc binh thi kha nang
loar bo NOy cing tang, diéu nay pha hop voi nghién
ctru cda Zhao, Xue (2017) [9). Piéu nay chimg to
khai luong than sinh hoc lyc binh c6 anh huéng dén
kha nang hap phu NO,. Tir két qua trén lugng than
hdp phuy tdi wu cua than sinh hoc luc binh bang 0.5 g
dupr lua chon cho si hap phu NO, trong céc thi

nghiém tiép theo bai vi kha nang hap phu & Khoi
luong 05 g, 1 g, 1.5 g va 2 g theo thong ke khong
khac biét (p > 0,05). K&t qua nay phi hop voi nghién
ctru cia Yang, Yang (2017) [10).

3.4. Anh hing cita théi gian phan (mg

Thai gian 1a mot nhan 16 quan rong anh huéng
dén kha nang hap phu cia than sinh hoc, xac dinh
duoc thoi gian hap phy tét nhat co thé giup nang cao
hiéu sudt hap phu va rut ngin thei gian b tri thi
nghiém. Anh huéng cua thei gian dén kha nang hip
phu nitrat cta than sinh hoc luc binh duoc thé hign &
hinh 4.

170 40
~ 50 30

g 2
= %
kRl 20 §
2 1
£ &
Ty 10

¢ 30 60 90 HOI'L%HJ nglxaonzep%bl‘)ﬂ 270 300 330 360

Hinh 4. Anh huéng ciia théi gian phin tmg lén khi
nang hdp phy

Hinh 4 trinh bay sur hap phu 1on nitrat cia than
sinh hoc luc binh & néng do 50 mg NO; L, pH = 4,
khéi lwong than bing 0,5 g va & cac théi gian phan
img khac nhau. Két qua tugng hap phu NO; cta than
sinh hoc luc binh tang tir 1 phiit d&n 360 phut, lugng
hap phu cao nhdt dat 3,512 mg g & thoi gian léc 14
360 phut. Gifra cic nhém théi gian (120, 240, 360
phut) va (5, 10 phat) khac biét khong c6 y nghia
theng ké (p > 0,05) trong cung nhém. Nmg khic
biét c6 y nghia théng ké & khac nhém va véi cac mire
thoi gian 15, 30, 60, 90 phut & dé tin cay 95%. Trong
khoang tir 10 - 120 phdt luong nitrat hap phu ting
nhanh tir 1,305 - 3,45 mg g' va hiéu sudt hap phy
tang nhanh tir 24,42% dén 64.62%. Diéu nay giai thich
béi vi do s6 lugng vi tri tréng trén chat hip phu c6
san ¢ giai doan ban dau lén, do d6 lam tang nong dé
gitra chit bi hap phu trong dung dich va bé mat chat
hép phu. S gia tang nong do dan dén lam tang kha
nang hap phu ¢ giai doan dau, khi néng do giam thi
kha nang hédp pbu g‘iz\m. Tir 120 - 360 phut leomg
nitrat hip phu dat 6n dinh 1a do trong khoang théi
gian dai cdc vi tri hap phu én than da duoge I4p diy
nén higu sudt hap phu tng len khong dang ké. Véi
théi gian 120 phut luong than hap phu 1a 3,45 mg/g
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va hiéu sudt hap phy la 64,62% khac biét khong c6 ¥
nghia thng ke vér murc théi gian 240 phit va 360
phiit. Didu nay chimg té thoi gian phan img cé anh
hwong dén kha nang hip phy NO;. Vi véy, thoi gian

hép phu nutrat 16t nhat cia 1han smh hoc lue binh 14
120 phut duoc hra chon cho su hap phu NOy & thi
nghiém uép theo.

Bang 5. Cac thong s6 dgng hoc hAp phy nitrét ciia than sinh hec luc binh

DPong hoc biéu kién bac mot DPéng hoc biéu kién bac hai
Qe.cal Kk 2 Uo.ca k, 2
. R N
Qoo (M8/8) | mgjy | (1/phit) g/ | @meg/ohiy | K
3.512 3,366 0,041 0,960 3,673 0,010 0,962

Bang 5 cho thiy két qua déng hoc biéu kién bac
mot (R? = 0,960) va bac hai (R?= 0,962) ching té qua
trinh hap phy ion NOy ctia than sinh hgc lyc binh
phu hop véi ca hai mo hinh déng hoc biéu kién bac
mot va bic hat.

3.5. Anh huéng clia ndng 0 nitrat diu vao

30

=&+ H (than lyc binh) === (than luc binh}

ge (mg g-1)

0

50

100 150 200 250
Nong dj (mg L-1)
Hinh 5. Anh hudng ciia ndng d6 nitrat ddu vao len
kha ning h4p phy

Hinh 5 trinh bay sir hap phu ion nitrat cua than
sinh hoc luc binh tir dung dich cia nurée thai biogas
6 pH = 4, khéi luong than bang 0,5 g, théi gian phan
img 120 phut va & néng dé dau vao thay déi tr 10 -
300 mg NOy L. Két qua hiéu suat loai bé NO; cha
than sinh hoc luc binh & tat ca cac nghiém thic déu
¢6 y nghia khéc biét (p < 0,05). O néng do dau vao
thay déi tir 10 - 50 mg NO, L' thi s6 luong va hiéu
sudt hap phu NOj tang, tuy nhién khi néng @9 dau
vdo tang tir 80 - 300 mg NOy L* thi s6 luong hap phu
tang nhung hiéu sudt hap phu NO; lai giam manh.
Hiéu suat loai bo NO; cao nhat cta than sinh hoc luc
binh & nong d¢ 50 mg L' 1an luot 14 64,14%. Diéu nay
chimg t6 ndng do dung dich co tac dong dén kha
nang hip phu NOy. Két quéa phi hop voi nghién cim
béi Yang va nnk, 2017 [10). Tir két qud trén c6 thé
két luan nong d¢ dung dich & 50 mg L' 1a téi wu nhat
cho hap phy NO; cua than sinh hoc luc binh.

3.6. Pudmg ding nhiét hip phy

Két qua phan tich theo mé hinh duong ding
nhiét Langmuir va Freundlich ¢6 hé sé twong quan

300

Hi¢u sudt (%)

NONG NGHIEP VA PHAT TRIEN NONG THON -

1an lugt 14 R? = 0,991 va R? = 0,956. Diéu nay chimg t6
su hap phu ion nitrit trong nuée thai biogas ciia than
sinh hoc luc binh duoc mé ta theo duomg ding nhiét
Langmuur cho thdy sur phtt hop tét hon so vé1 mé
hinh Freundlich, hay néi cach khac qua trinh hap
phuy ion NO; cta than sinh hoc luc binh 1a hap phy
don l6p va hap phu trong diéu kién bé mat vat liéu
khong déng nhat. Dung luong hdp phu 16n nhét theo
moé hinh Langmuir ctia than sinh hoc luc binh la
12,08 mg g' phd hop véi nghién ciu cia Divband
(2016) [4].
94
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Hinh 6. Putng déng nhiét Langmuir va Freudlich
Bing 6. Cac théng s3 trong mé hinh hdp phuy nitrat

ctia than sinh hoc lyc binh
LK (Lmgh | gg, (ngg") R
Langmuir ™, o7 12,08 0,991
Ke n R?
Freundlich ™ ¢ 1,827 0,956
4. KET LUAN

Than sinh hoc duge san xuat tr luc binh hap phu
duoc ton NOjy cua nudc thii biogas, dung luong hap
phu curc dai cia than sinh hoc luc binh 1a 12,08 mg g
!, Gia tri pH t8i v cho qua trinh hép phu nitrdt cua
than simh hoc luc binh 1a pH = 4, khéi luong than
sinh hgc luc binh 16 uu cho qué trinh hap phu NO,
1a 0,5 g; thai gian o1 u cho qua trinh phéan ing hap
phu 1a 120 phit va ndng dé nitrat dau vao 1a 50 mg
NO, L'. Kin néng d6 dung dich ban dau tang thi
ham lueng nitrat hap phu tang nhimg hiéu suit hap
phu NO; lai giam manh & ndng dé tir 80 - 300 mg
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NO; L, su hap phu NO; cua than sinh hoc luc binh
phit hop véi déng hoc bidu kién bac mot va bac hai.
Hiéu suét loai bo NOy cao ahélt cta than sinh hoe luc
binh & néng do 50 mg NO; L! 1a 64,14%. Sy hap phy
ion nitrat trong nuéc thdi biogas cia than sinh hoc
luc binh duoc mo ti theo duong ding nhiet

Langmuir (R? = 0,991) cho thdy su phi hop tét hon
s0 v6i mo hinh Freundlich (R? = 0,956).
L0 CAM ON

Dé tii piy dipe (3i tro boi D dn Ning cap
Tnromg Pai hoc Can Tho VN14-Pé bing ngudn von
vay ODA tir Chinh _p/ui Nhét Ban.
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ADSORPTION STUDY OF NITRATE FROM INTITIAL WASTEWATER OF BIOGAS BY
WATER HYACINTH (Eichhornia crassipes) BIOCHARS FOLLOW THE LANGMUIR AND
FREUNDLICH ISOTHERMS

Nguyen Dat Phuong, Do Thi My Phuong,

Nguyen Huu Chiem, Pham Ngoc Thoa, Nguyen Xuan Loc
Summary

The present study evaluated the adsorption capacity of mtrate (NO;) ions from ntitial wastewater of biogas
onto biochars produced from water hyacinth (Eichhornia crassipes) follow the Langmuir and Freundlich
isotherms. The optimal conditions of the variables: pH, adsorbent dosage, imtial NO; concentration, and
contact time were evaluated. The kinetics of NO; sorption [rom the solution onlo biochars have been
explored through the pseudo-first-order model and the pseudo-second-order model. Experimental data were
also applied to the Langmuir and Freundlich sorption isotherms, using the linear equations form. The
optima) removal of NO, 50 mg L' with biochars (around 12 mg g’) was obtained at pH 4.0, 0.5 g adsorbent
dosage, and the equilibrium reached after 120 min of contacl time. The removal of NO, fitted both the
pseudo-first-order and pseudo-second-order kinetic models for the materials. Equilibrium Langmuir
isothert, which indicated a heterogeneous process, gave a betler conformity than the Freundlich model.
The water hyacinth biochars, in conclusion, can be used as effective, low-cost and environmentally friendly

adsorbents for nitrate ions.

Keywords: Adsorption, Freundlich, Langmur, NO;, water hyacinth biochar.
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