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T6MTAT 
Nghien cuu danh gia kha nang hap phu ion nitrat trong nuac thai sau biogas bang than sinh hgc duoc san 
xuat tir Iuc binh theo duong dSng nhiet Langmuir va Freundlich. Cac dieu ki^n toi uu ciia thi nghiem bao 
gom: pH, khoi lirong than smh hgc, n6ng do ion NO3 ban dSu va then gian tiep xiic da dupc xac dinh. Hai 
mo hinh dong hoc bi^u ki^n bac mot va bfic hai duoc su dung. Du li$u thuc nghidm duoc ap dung cho cac 
duong dang nhiet hap phu Langmuir va Freundlich. Kha nang ioai bo ion NO3 50 mg L' bang than sinh hpc 
dat duQfc khoang 12 mg g' trong dieu kien pH 4,0. khoi luong than la 0.5 g, dat dupc sau 120 phiit thoi gian 
ti^p Xlic. Viec loai bo ion NO3 phii hpp v6i ca hai mo hinh dpng hoc bieu kien bac mot va bac hai. Duong 
ding nhi&t Langmuir cho thay su phii hpp tdt hon so voi mo hinh Freundlich. Tom lai, than sinh hoc Iuc 
binh CO the duoc ung dung trong nguon niroc hay nuoc thai co chtia ion NO,'. 
Tir kh6a; Hap phu, Freundlich, Langmuir, NOj, than sinh hoc Iuc binh. 

1 . GIOI THIEU 

O dong h ^ g song Ctm Long chan nuoi c6 vai 
tro quan trong cho su phat trien kinh te xa hoi, gop 
phan xoa doi giam ngheo. Mo hinh VACB dupc xem 
la b6n vQng tai DBSCL do no lien ket t6t giiia trong 
trpt - chan nuoi va biogas, giiip tang thu nhap nong 
h6. Tuy nhien, niroc thai sau biogas vln con chua 
ham luong dam cao N-NHi"" 48,4-73,5 rag L"\ Ben 
canh do su phat trien manh cua nganh nong nghiep 
nen mot lirong Ion nitrat da duoc giai phong vao 
nuoc. Di^u nay da dan den mpt so van de ve moi 
truang, dac biet la hien tupng phii duong nguon 
nuoc. Nuoc bi 6 nhifem nitrat co the gay ra moi de 
doa cho siic khoe cgng d6ng, chang han nhu gay ung 
thu, cac m6 than kinh va ton thuong nhan thuc [1]. 
Nitrat la mpt chat co dac tinh on dinh va do hoa tan 
trong nuoc cao. do do lam the nao de loai ho nita 
nitrat trong nuoc mpt each hieu qua va kinh t^ tra 
thanh mot van de. De giai quyet no, nhieu nha 
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nghien cuu da thirc hi6n cac thi nghiem de thii 
nghifem cac phuong phap smh hpc va hoa ly khac 
nhau d^ loai bo nitrat khoi dung djch nuoc. 

Than sinh hoc (TSH) la mpt san pham giau cAc-
bon thu duoc do nhiet phan smh khdi nhu g6, phSn 
chu6ng hoac la cay duoc dot trong di^u kien it ho$c 
khong CO oxy. TSH co cau tnic toi x6p, dien tich be 
mat Ion va dp hap phu cac chat cao, nha do TSH 
dupc su dung de xu ly 6 nhi§m trong moi tnrong dat 
va nuoc [2]. Cac nghien ciiu truoc day da kiem tra su 
hap thu nitrat cua cac loai than sinh hoc dupc lam tir 
cac chat thai nong nghiep nhu: G6, tre, rom ra, loi 
ngo, ba mia deu cho thay than sinh hpc nay d^u co 
kha nang loai bo nitrat trong nuoc [3], ngoai ra cung 
CO mot sd nghien oiu da sir dung phuong dinh dang 
nhiet Langmuir va Freundlich cho hap phu nitrat d̂ u 
cho ket qua tdt [4]. Tuy nhidn. hien chua co nghifin 
cuu nao su dung Iuc binh de san xuat than sinh hpc 
cho vide hap phu nitrat fa-ong nuoc thai biogas. Tir ly 
do tren vide nghien oiu hap phu nitrat trong nuoc 
thai sau biogas bang than sinh hpc duac san xuit tir 
Iuc binh theo duong dang nhiet Langmuir va 
Freundhch dupc thuc hien. 
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2. PHUONG TlBy VA PHUONe PHiU> NGHEN CUU 

2.1. Phuong ti^n nghifen ciiu 

2.1.1. Nguyen v$thdu 

Cac nguydn vat lidu su dung trong thi nghiem 
nay \k than smh hpc lam tu Iuc binh {Eichhomia 
crassipe^ duoc san xuat di^u kien nhiet dp yCWC. 

Dung dich NOg' duoc tao ra tu qua trinh sue khi 
oxy ciia nuac thai biogas (nuoc thai chan nuoi heo 
diTpc lay a q u ^ Binh Thiiy, TP. Can Tha) dupc tien 
hanh tai phong thi nghiem Biochar, Khoa Moi 
truong va TNTN, Trudng DH Can Tha. 

2.1.2. Dungcu thi nghiem 

Thi^t bi: May nung than VMF 165 - Japan; can 
OHAUS CORPORATION China; may do pH 
METER HM 31P; may do EC Mi 306 
EC/TDS/NaCl/Temp Meter; may khu^y tir IKA® C-
MAG HS 7; may lac IKALABORTECHNIK - Japan; 
tu say GZX - 9030MBE; binh hiit chan khong; hi lanh 
d^ tru mlu va mpt sd thiet hi can thiet khac. 

2.2. Phuong phdp nghidn ciiu 

2.2.1. Tinh chdt cua nude thai biogas 

Dac tinh ciia nuoc thai sau biogas dupc trinh bay 

hong bang 1. 

Bang 1. Tinh chat ciia nuoc thai biogas 
Cac thong so 6 

nhiem 

pH 
FX 

TKN 

N-NH,* 

N-NO,-

D o n VI 

tinh 

mS/cm 
itigL' 

m g L ' 

m g L ' 

Gia tri 

7,1-7,41 

2,95-3,46 
103,1-178,7 

48,4-73,5 

0,01-0,03 

2.2.2. San xuat than sinh hoc 

Luc binh {Eichhomia crassipes) thu gom dupc 
rua sach Ooai bo rd va la), Iuc binh su dimg trong thi 
nghidm dupc thu trong cac kenh rach phuong 8, 
thanh phd Vinh Long. Luc binh dupc xay thanh bpt 
sau do dupc nen thanh vidn hinh tru (dudng kinh 7 
mm. cao 10 mm). Than sinh hpc Iuc binh dupc san 
xuat bang phuong phap nhidt phan (yOO^C). Ld nung 
(model VMF 165, Yamada Denki, Adachi, Tokyo, 
Nhat Ban) da dupc su dung de nhidt phan cac hat 
nay. Khi nita dupc bam vao 16 voi tdc dp 3 L/phiit de 
loai bo khong khi tir bdn trong Id. Sau do, nhidt dp Id 
duac tang hr nhidt dO phdng len 700°C vdi tdc dp gia 
nhidt lOX/phiit [5]. Nhidt dd dupc giu d nhiet dp 
mong mudn trong 2 gid va sau do duac lam mat ddn 
nhidt dp phdng. Dac tinh hda ly cua than sinh hpc Iuc 
binh xem bang 2 va 3. 

Nang suat" 

(%) 
39,5 

Bang 2. Tinh ch^t h6a 1^ dia than sinh hoc Iuc binh 

pH" 

10,88 

EC" 
(pS/cm) 

6.587,0 

CEC" 
(cmolc/kg) 

14,63 

Iodine" 
(mg/g) 

196,8 

VM/FC'" 

1,35 

C/N 

29,85 
a - Gia tri trung binh ctia ba lan. 
b - Chat bay hai/ty le cac-bon c6 dinh. 

BanffS. C^kfaoini 
Cac th6ng so 
Si 
P 
Ca 
K 

Na 
Mg 
Al 

Fe 
Cu 

Zn 

? ch^t cua than sinh hoc Iuc binh 
Don vi tinh 

g/kgdb 
g/kgdh 
g/kgib 

g/kgjh 

g/kgdb 
g/kgdb 
g/kgjb 

g/kgdb 
g/kgdb 
g/kgdb 

Gia tri 
15,4 

6 
75,9 

267,5 
3 

13,1 

6,1 
8,6 

36,0 

30,5 

Nguon: [5] 

Nguon; [5] 

2.2.3. Xac dinh pH tai didm didn tich bing khdng 

(pHpJ 

Gia tri pH tai diem didn tich bang khong (pHp J 
ciia than sinh hpc duoc xac dinh bang phuong phap 
cua Bahstrieri va Murray [6]. Chuan hi dung dich 
NaCl O.IM, do gia hi pH ban dau (pH) ciia NaCl 
0,1M dupc dieu chinh tir pH 2 den pH 11 bang each 
cho them vao dung dich NaOH IM hoac HCl IM. 
Can 0,5 g than liic binh cho vao dng ly tam 50 ml, cho 
thdm vao 50 ml dung dich NaCl 0,1M sau khi da dieu 
chinh pH. Chuyen cac dng ly tam vao may lac, lac 
trong 24 gid hdn tuc vdi tdc dp 190 vdng/phut. Sau 
dd. Ipc dung dich bang giay Ipc Whatman cd kich 
thudc 16 0,45 îm va do pH sau cung (pHf). Sy khac 
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bidt giua pH ban dau (pH) va pH sau cimg (pH^ la 
ApH (ApH = pH, - pH^, va diem giao nhau cua 
dudng cong (ApH) va pH, la pHp^ cua than smh hpc 
Iuc binh. 

2.2.4. Anh hudngcuapH 

Thi nghiem dugc thuc hien vdi 10 nghiem thiic, 
lap lai 3 lan theo ki6u bd tri hoan toan ngau nhidn. 
Chuan bi dung dich cd ndng dp ion nitrat 50 mg NO3" 
L", dimg NaOH 0,1M hoac HCl G,1M de fliay ddi pH 
2 den 11. Can 0,5 g than sinh hpc Iuc bmh cho vao 
cac dng ly tam, tiep tuc dong 50 mL dung dich da 
dieu chinh pH vao ong da chira than. Sau do dem lac 
120 phiit vdi tdc dp 190 vdng/phiit. Cudi cung mau 
dupc loc qua giay loc Whatman va dem phan tich 
ham lupng nitrat. 

2.2.5. Anh huong cua khdi lugng than sinh hoc 
Iuc binh 

Thi nghidm duoc thuc hidn vdi 5 nghiem thiic, 
lap lai 3 lan theo kieu bd tri hoan toan nglu nhien. 
Chuan bi dung dich cd nong dp ion nitrat 50 mg NO3 
L', diing NaOH O.IM va HCl O.IM de didu chinh pH 
= 4. Tien hanh can than: 0,05 g; 0,5 g; 1 g; 1,5 g; 2 g 
than sinh hpc Iuc binh cho vao dng ly tam, tiep tuc 
dong 50 mL dtmg dich da dieu chinh pH = 4 vao dng 
da chua than. Sau dd dem lac 120 phiit vdi tdc dd 190 
vdng/phiit. Cudi ciing miu dirpc Ipc qua gi^y Ipc 
Whatman va dem phan tich ham luang nitrat. 

2.2.6. Anh hudng cua thai gian phan isng 

Thi nghiem duoc thyc hidn vdi 11 nghiem thiic, 
lap lai 3 lan theo kieu bd tri hoan toan nglu nhidn. 
Chuan hi dung dich cd ndng dp ion nitrat 50 mg NO3 
LS dimg NaOH O.IM va HCl 0,1M de dieu chinh pH 
= 4. Can 0.5 g than sinh hoc Iuc binh cho vao dng ly 
tam, tiep tiic dong 50 mL dung dich da didu chinh pH 
= 4 vao dng da chua than. Sau dd dem lac vdi tdc dd 
ldc 190 vdng/phiit vdi thdi gian lac lan lupt la 1, 2, 5, 
10, 15, 30, 60. 90, 120, 240 va 360 phiit. Cudi ciing 
mlu dupc Ipc qua giay Ipc Whatman va dem phan 
tich ham luong nitrat. 

2.2.7. Anh hudng ciia ndng do nitrat dau vao 

Thi nghidm dupc thyc hidn vdi 9 nghiem thiic. 

lap lai 3 lan tiieo kieu bd tini hoan toan nglu nhien. 
Chuan bi dung dich ion niti-at cd ndng do 10 mg L'; 
30 mg L'; 50 mg L^ 80 mg L'; 100 mg L^ 120 mg L'; 
150 mg V: 200 mg L': 300 mg L'. diing NaOH O.IM 
hoac HCl 0,1M de dieu chinh pH = 4. Tidn hanh can 

than 0,5 g than sinh hpc Iuc bmh cho vao dng ly tam, 
hep hic dong 50 mL cac dung dich a cac ndng dd 
h-dn da didu chinh pH = 4 vao dng da chiia than. Sau 
dd dem lac 120 phiit vdi tdc dp lie 190 vdng/phiiL 
Cudi ciing mlu dupc Ipc qua giay loc Whatman va 
dem phan tich ham lupng nitrat. 

Cac ket qua tdi uu thu duoc tiJ cac thi nghidm scr 
bp da duac sir dung cho cac nghidn ciiu ddng hpc, 
dang nhidt Hai md hinh dpng hoc da dupc su dung 
la dpng hpc bieu kien bac mdt va bac hai. Can blng 
hap phu sir dung hai md hinh ding nhidt la Langmuir 
va Freundhch. 

Phuong trinh hap phu ding nhiet Langmuir: 

Qmax- ^L-Ce 

l + K^.Ce 

Phuong trinh Langmuir vidt dudi dang tuy^n 
tinh: 

Ce 
• C e + -

Trong dd: I^: Hlng sd (can blng) hap phu 
Langmuir; q :̂ Dung lupng hap phu (mg g'); q™,,: 
Dung lupng hap phu tdi da cua chat hap phu (mg g 
'); C :̂ Ndng dp dung dich hap phu. 

Phan tich Idi: De tim ra cac md hinh dang nhi^t 
va ddng hpc phii hpp nhat, hai ham sai sd khac nhau 
da dupc sir dung la chi binh phuong (x^ va h0 sd xac 
dinh (R^. Trong mdi tnrdng hop, cac thdng sd dirpc 
xac dinh bang each giam thieu cac ham Idi tuong ling 
bang each sir dung Solver add-in Excel. Dtrdi dly la 
cac bieu thuc tinh toan cua cac ham Idi dupc sir 
dung. 

•1' 
(qe.exp'fle.cal) 

R^ 

Qe.cal 

qe,exp"qe.cal 

2r=l(qe.exp-qe,cal)^ + (qe.exp-qe,cal)^ 

Trong dd: n: Sd lupng diem; q̂  ̂ : Kha nang hiip 

phu theo thi nghidm (mg g'); q,,,,]: Kha nang hap 

phu theo tinh toan (mg g'); qe,caf Kha nang hap phii 

theo tinh toan trung binh (mg g ' ) . 

2.3. Phuong phip phSn tich 
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Bdng 4. Phuanc phip phfln tich ckc chi ti6u 

Chi tieu 

pH 

NO3-

Phuong 
phap 

Do true tidp 
Phuong 
phap 
Salicylate, 
APHA 

Thidt bi 

May pH METER HM-31P 

May HITACHI U-2900-
Japan 

2.4. Phuong phIp xCr Ii sd li^u 
Lupng NOg" hap phu trdn khdi lupng than sinh 

hpc d trang thai can bang va hidu qua loai bd NO3" 

dupc tinh theo cong thiic: 

Co-Ce 
qe = - — - V 

100(C„-C, •e) 
H^ 

Lo 

Trong do: q^: Dung lupng hap phu d thdi diem 
can blng (mg g"0; m: Khdi lupng than (g); C„: Ndng 
dp ban dau cua chat bi h ip phu (mg L^); Ce: Ndng dp 
chat bi hap phu d thdi didm can blng (mg L"̂ ); V: 
Th^ tich dung dinh cua chat bi hap phu (ml); H: Hidu 
suat hip phu (%). 

2.5. Xii lisd lidu 
Su dung phan mdm Microsoft Excel dd xu ly sd 

lidu va ve dd thi. 
Diing phan mdm thdng kd SPSS 16.0 de xu ly sd 

lidu, su dung kiem dinh Tukey HSD d dp hn cay 95% 
dd so sanh cac chi tieu giiia cac nghidm thiic. 

S-KETQIMVATHAQLUAIU 

3.1. pHp2c cua than sinh hpc Iuc binh 
Didm ciia didn tich blng khdng {pRp^J cd the 

dupc dinh nghia la pH ma tai do bd mat cua chat hap 
phu la trung tinh, tiic la, chiia ciing mdt lupng cac 
ham bd mat tich didn duong so vdi cac didn tich am. 
Theo Tan, Liu (2015) [7] khi pH < pHp^ bd mat than 
mang didn tich duong, qua trinh hap phu xay ra theo 
ca che trao doi ion chiem uu the hon so vdi ca chd 
hiit tinh didn, cu the ion H^ trong nhdm chuc axit (R-
COOH), hoac ion Na^ frong mudi axit (R-COONa) 
hen than da trao ddi ion vdi ion NH4* theo phan ting 
sau: RCOOH + NH/ ^ RCOONH/ + H^ hoac 
RCOONa + NH4" -^ RC00NH4^ + Na^ Tuy nhidn, 
khi pH > pHp̂ ,. bd mat than mang didn tich am, qua 
ti-inh hip phu xay ra theo ca che hiit tinh didn chidm 
uu the hon so vdi ca che trao ddi ion. Hinh 1 cho 
thay d ndng dd NaCI 0,1M, gia tri pHp^ cua than smh 
hpc la 10,1. 

Hinh 1. pHp2c ciia than sinh hpc Iuc binh 
3.2. Anh hudng cua pH 
Gia tri pH la mot trong nhiing ydu td quan trpng 

anh hudng den qua trinh hap phu ion nitrat ciia than 
sinh hpc. Kdt qua dupc trinh bay d hinh 2. 

—*• • Hieu suat —°—Luong Hap Phu 

E 

5 * 
Trj d pH 

Hinh 2. Anh huong cua pH Idn khi n^ng hip phu 
Hinh 2 cho thay kha nang hap phu ion nitrat ciia 

than sinh hpc Iuc bmh vdi pH h-ong khoang tir 2,0 -
11.0. Kdt qua hinh 1, pHp̂ ,, ciia than Iuc binh la 10,1. 
Theo Tan, Liu (2015) [7] pH cua dung dich hi hap 
phu nhd hon pHp̂ ^ cua chat hap phu thi didn tich be 
mat cua chat hap phu mang didn tich duong va 
ngupc lai. Kdt qua d hinh 2 cho thay tat ca cac 
nghidm thirc ddu cd y nghia khac bidt (p < 0,05), 
ngoai trir cac nghidm thiic pH = 2, pH = 3 va pH = 4 
khdng cd su khac biet (p > 0,05). Kha nang hap phu 
NO3" d ndng dd 50 mg NO3" L' ciia than sinh hoc Iuc 
binh cao nhat d pH tir 2 - 4 lan luot la 3.399 - 3,337 mg 
g ' (hidu suit loai bd NOa" tir 63,891 - 65,783%), kha 
nang hip phu giam manh d pH tir 5 - 11, hap phu 
thap nhat d pH = 11 dat 0,542 mg g ' (dat hieu suat 
loai bd NO3" thIp nhat 11,24296) ket qua nay phii hop 
vdi nghidn ciiu ciia Tan, Liu (2015) [7], Chintala, 
MolUnedo (2013) [8], Zhao, Xue (2017) [9] va Yang, 
Yang (2017) [10]. Dieu nay cd the giai tiiich bdi pHp^ 
cua than sinh hpc Iuc binh la 10,1 Idn hon pH cua 
dung dich bi hap phii nen didn tich be mat cua than 
mang dien tich duong. Do do pH ciia dung djch bi 
hap phu cang nhd thi kha nang hap phu ctia than 
cang Idn bdi vi chit bi hap phu mang didn tich am 
(NO3). Cdn tiieo Zhao, Xue (2017) [9] khi pH tang 
kha nang hap phu NO3" giam. Didu nay cd the giai 
thich khi pH giam tiJ 3 - 7 va ndng dp H' trong dung 
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dich cao, mot luang Idn H"̂  duoc gin vao than smh 
hpc thu|n loi cho sy hap phu tinh didn. Khi pH Idn 
hon 7, cd mpt su canh tranh giiia OH va NO3, din 
ddn giam kha nang hap phu NOj didu nay cung phii 
hop vdi Chintala. Mollmedo (2013) [8]. Tir kdt qua 
trdn pH = 4 dupc lya chpn cho su hap phu NO3" cua 
than sinh hpc Iuc binh h-ong cac thi nghidm tiep 
theo. 

3.3. Anh hudng ciia khdi lugng tiian sinh hpc Iuc 
bmh 

Ben canh didu kidn pH, khdi lupng vat lieu hap 
phu cung la mpt trong nhung yeu td quyet dinh den 
hidu qua hap phu. Kdt qua dupc trinh bay d hinh 3. 

• H -Lirpnghapphu 

100 
50 

-I ^ M — Q P QJ- 0 
0.5 1 L5 

nghidm tiep theo bdi vi kha nang hap phu d khdi 
luong 0,5 g, 1 g, 1,5 g va 2 g theo tiidng kd khdng 
khac bidt (p > 0,05). Ket qua nay phii hpp vdi nghidn 
cim cua Yang. Yang (2017) [10]. 

3.4. Anh hudng ciia thdi gian phan ling 
Thdi gian la mot nhan td quan trpng anh hudng 

den kha nang hip phu ciia than sinh hpc, xac dinh 
dupc thdi gian hap phu tdt nhat cd thd giiip nang cao 
hieu suit hap phu va nit ngln thdi gian bd tri thi 
nghidm. Anh hudng cua thdi gian ddn kha nang hap 
phu nitrat ciia than sinh hoc Iuc binh dupc thd hidn a 
hinh 4. 

KhiilirgmgCg) 

Hinh 3. Anh hudng ciia lupng than Idn kha nang hip 
phy 

Hinh 3 trinh bay su hap phu ion nitrat d ndng dd 
50 mg NOs" L"̂  cua than sinh hpc Iuc binh d pH = 4 va 
cac khdi lupng than khac nhau. Kdt qua tat ca cac 
nghidm thiic ddu cd y nghia khac bidt (p < 0,05), 
ngoai trir cac nghiem thiic 0,5 g, 1 g, 1,5 g va 2 g 
khdng cd sy khac bidt (p > 0,05). Hidu suat loai bd 
NOa' ciia than sinh hpc Iuc binh tang khi tang khdi 
luong than tir 0,05 - 2 g didu nay cd the giai thich vi 
khi tang Iuong than thi sd Iuong vi tri hap phu tang 
hay dien tich be mat cua chat hap phu tang, do dd 
hipu suit hap phu tang. Tuy nhien, sd lupng hap phu 
NO3 trdn mpt khdi lupng than sinh hpc Iuc binh 
giam khi tang lupng chat hap phu do sy canh tranh 
giua cac ion dd lidn kdt vdi cac vi tri hip phu cd sin 
cua chat hap phu. Su hip phu nitrat dat gia hi cao 
nhit d cac khdi lupng 0,5 g. 1 g, 1,5 g va 2 g dat hidu 
suit lan lupt la 67,0%, 65,98%, 68,88% va 72,12%. Vay 
khi tang lupng than sinh hpc Iuc binh thi kha nang 
loai bd NO3" ciing tang, dieu nay phii hop vdi nghien 
ciiu cua Zhao. Xue (2017) [9], Didu nay chiing td 
khdi lupng than sinh hpc Iuc binh cd anh hudng den 
kha nang hap phu N03'. Tir ket qua tren lupng than 
hap phu tdi uu cua than sinh hpc Iuc binh blng 0,5 g 
dupc lya chpn cho su hap phu NO3" trong cac thi 

0 30 60 90 120150 l?021Q240270300330360 
Thm gian (phut) 

Hinh 4. Anh hudng cua thdi gian p h ^ xmg Idn khi 
nang hip phy 

Hinh 4 trinh bay sy hap phu ion nitrat cua than 
sinh hoc Iuc binh d ndng dp 50 mg NO3" L \ pH = 4, 
khdi lupng than blng 0,5 g va d cac thdi gian phan 
img khac nhau. Kdt qua luong hap phu NOs' cua than 
sinh hpc Iuc binh tang tir 1 phiit ddn 360 phtit, lupng 
hap phu cao nhIt dat 3,512 mg g^ d thdi gian lie II 
360 phut. Giiia cac nhdm tiidi gian (120, 240, 360 
phiit) va (5, 10 phiit) khac bidt khdng cd y nghia 
thdng ke (p > 0,05) trong cimg nhdm. Nhung khac 
bidt cd y nghia thdng ke d khac nhdm va vdi cac miic 
thdi gian 15, 30, 60, 90 phut d dp tin cay 95%. Trong 
khoang tij 10 - 120 phiit luong nitrat hap phu tang 
nhanh tir 1,305 - 3,45 mg g^ vl hidu suit hap phu 
tang nhanh tii 24,42% ddn 64,62%. Didu nay giai thich 
bdi vi do sd luong vi tri h-dng trdn chat hip phy c6 
sin d giai doan ban dau Idn, do dd lam tang ndng dp 
giua chat bi hap phu trong dung dich va bd mat chit 
hap phu. Sy gia tang ndng dp din ddn lam tang kha 
nang hap phu d giai doan dIu, khi ndng dp giam thi 
kha nang hip phu giam. Tir 120 - 360 phiit lupng 
nitrat hip phu dat on dinh 11 do trong khoang thdi 
gian dii cac vi tri hap phu ti-dn than da dupc lap dly 
ndn hidu suat hap phu tang len khdng dang kd. Vdi 
tiidi gian 120 phiit luong tiian hap phu la 3,45 mg/g 
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va hieu suat hap phu la 64,62% khac biet khdng cd y 
nghia thdng kd vdi miic tiidi gian 240 phiit va 360 
phiiL Didu nay chiing td tiidi gian phan img cd anh 
hudng den kha nang hap phu NO3. Vi vay, thdi gian 

hip phu mtrat tdt nhIt cua than sinh hoc Iuc bmh la 
120 phiit duoc lua chon cho su hap phu N03' d thi 
nghidm hep theo. 

Bane 5. CAc thdnj? s6 dOn̂ T liQc Mp phu 

Dpng hoc bieu kien bac mot 

Qt,o,p(mg/g) 

3,512 

q.,c.i 
(mg/g) 

3,366 

kl 
(l/phiit) 

0,041 

R̂  

0,960 

nitiAt cua than sinh hoc Iuc binh 

Dong hoc bleu ki^n bac hai 

Qe.cal 

(mg/g) 

3,673 

k, 
(g/mg/phiit) 

0,010 

R2 

0,962 
Bang 5 cho thay ket qua ddng hpc bidu kien bac 

mpt (S? = 0,960) va bac hai (R^ = 0,962) chung td qua 
trinh hap phy ion NO3 cua than smh hpc Iuc binh 
phu hop vdi ca hai md hinh ddng hpc bieu kidn bac 
mdt va bac hai. 

3.5. Anh hudng cua ndng dO nitrit dIu vIo 
10 

—*•• H(thanlycbinh)—°—qe(thi 

lan lupt la R^ = 0,991 va R^ = 0,956. Didu nay c h i m g td 

s y h a p p h u ion ni trat t r o n g n u d e thai b iogas cua t han 

s inh h p c lye b inh d u p c m d ta theo d u d n g d a n g nhidt 

Langmui r c h o t h i y s y phu h o p tdt h o n so vdi m d 

h inh F reundhch , hay ndi each k h i c q u a t r inh h i p 

phu ion NOa' cda than s inh hpc Iuc b inh la h i p phu 

don Idp va h a p phu t rong dieu kidn b e ma t vat hdu 

k h d n g d d n g nhat . D u n g lupng h i p phu Idn nha t theo 

m d h i n h Langmui r cua than s inh hpc Iuc b inh la 

12.08 m g g^ phii h p p vdi ngh idn cuu ciia Divband 

(2016) [4]. 

50 300 100 . 150 200 250 
N5ngd$(ingL-l) 

Hinh 5. A n h h u d n g ciia n d n g d p n i t r i t d I u v I o Idn 

kha nang hip phu 
Hinh 5 trinh bay sy hip phu ion nitrat cua than 

sinh hpc Iuc binh tir dung dich cua nude thai biogas 
cd pH = 4, khdi lupng than blng 0.5 g, thdi gian phan 
ling 120 phiit va d ndng dp dau vao thay ddi tii 10 -
300 mg N03- L-̂ . Kdt qua hidu suit loai bd NO3 cua 
than sinh hpc Iuc binh d tat ca cac nghidm thuc deu 
CO y nghia khlc bidt (p < 0,05). 6 ndng dp dau vao 
tiiay ddi tir 10 - 50 mg NOj' L^ thi sd lupng va hieu 
suit hap phu NO3 tang, tuy nhien khi ndng dp dau 
vIo tang til 80 • 300 mg NO3" L' thi sd lupng hip phu 
tang nhung hidu suit hap phu NO3" lai giam manh. 
Hidu suit loai bd NO3 cao nhIt cua than sinh hpc lye 
binh d ndng dp 50 mg L"̂  lan lupt la 64,14%. Didu nay 
chiing td ndng dp dung dich cd tac dpng den kha 
nang hap phu NO3". Kdt qua phii hpp vdi nghidn cuu 
bdi Yang va nnk, 2017 [10]. Ttr kdt qua trdn cd tiie 
ket luan ndng dp dung dich d 50 mg L' la tdi uu nhIt 
cho hip phu NO3 cua than sinh hpc Iuc binh. 

3.6. Dudng ding nhi^t h ip phu 
Kdt qua phan tich theo md hinh dudng ding 

nhiet Langmuir va Freundhch cd hd sd hrong quan 

Hinh 6. Dudng ding nhidt Langmuir vl Freudlich 
Bang 6. Cac thdng sd trong md hinh hap phu nitrit 

cua than sinh hpc lye bmh 

Langmuir 

Freundhch 

KaLmg-') 
0,007 

KF 

0,380 

tL,„(mgg-') 
12,08 

n 
1,827 

R̂  ! 
0,991 

R' 

0,956 

4 . KET LUAN 
Than sinh hpc duoc san xuat tijr Iue binh hap phu 

dupc ion N03' ciia nude thai biogas, dung lupng hap 
phu cue dai cua than sinh hpc lye binh la 12.08 mg g 
\ Gia tri pH tdi uu eho qua trinh hip phy nitrat ciia 
than smh hpc Iue binh la pH = 4, khdi luang than 
sinh hpc Iuc binh tdi uu cho qua trinh hap phu NO3 
la 0,5 g; thdi gian tdi uu eho qua tiinh phan ting hap 
phu la 120 phiit va ndng dp nitrat dIu vao la 50 mg 
NO3" L'. Khi ndng dd dung dieh ban dau tang thi 
ham lupng nitrat hip phu tang nhung hidu suit hip 
phu NO3 lai giam manh d ndng dp tij 80 - 300 mg 
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NOg- L", su hap phy NO3" cua than sinh hpc lye binh 
phu hpp vdi ddng hoc bidu kidn bac mot va bac hai. 
Hidu suit loai bd NO3' cao nhat cua than sinh hpc Iuc 
binh d ndng dp 50 mg N03- L^ la 64,14%. Sy hip phy 
ion nitrat trong nude thai biogas eua than sinh hpc 
Iuc binh duoc md ta theo dudng ding nhidt 
Langmuir (S? = 0,991) cho thay su phii hop tdt hon 
so vdi md hmh Freundlich (R̂  = 0,956). 

LOI CAM ON 
Dd tai nay dugc tai trg- bdi Du an Ndng cap 

Trudng Dai hgc Can Tho VN14-P6 bdng ngudn vdn 
vayODA tii Chinh phO Nhat Ban. 
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ADSORPTION STUDY OF NITRATE FROM INTTTIAL WASTEWATER OF BIOGAS BY 
WATER HYACINTH {Eichhomia crassipes) BIOCHARS FOLLOW THE LANGMUIR AND 

FREUNDUCH 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 nitrate (NO3) ions from inhUal wastewater of biogas 
onto biochars produced from water hyacinth (Eichhomia crassipes) follow the Langmuir and Freundlich 
isotherms. The optimal conditions of the variables: pH, adsorbent dosage, initial NO3 concentration, and 
contact time were evaluated. The kinetics of NO3" sorption from the solution onto 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. TTie 
optimal removal of NO3 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 contact time. The removal of NO3 fitted both the 
pseudo-first-order and pseudo-second-order kinetic models for the materials. Equilibrium Langmuir 
isotherm, which mdicated a heterogeneous process, gave a better conformity than the Freundhch model. 
The water hyacinth biochars. in conclusion, can be used as effective, low-cost and environmentally friendly 
adsorbents for nitrate ions. 
Keywords: Adsorption, Freundhch. Langmuu; NOj, water hyacinth biochar. 
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