KHOA HOC CONG NGHE
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TOM TAT

Muc tiéu ctia nghién cttu nay Ia loai bd ion amoni khéi dung dich bang cach st dung than sinh hoc tram (than
tram). Mot s6 tinh chat vat ly cia than tram duoc xac dinh bang cach chup anh SEM va do dién tich bé mat
(BET). Anh hudng ctia cac yéu t6 nhu pH dung dich, liéu luong chét hép phu, thoi gian tiép xdc va nong do
amoni ban d4u dén sir hap phu amoni cta than tram da dugc nghién ctru. S6 lieu thuc nghiém phit hop véi hai
mo6 hinh hap phu déng nhiét 1a Langmuir va Freundlich. Puong dang nhiét Langmuir c6 su tuong tmg tot hon
so voi duong dang nhiét Freundlich. Két qua nghién cttu cho thdy cac diéu kién téi wu cho su hap phu ion
amoni dat hiéu qua 1a pH 7, thoi gian tiép xic 120 phut véi liéu luong chat hap phu la 1 g/L. Kha niang hap phu

amoni t6i da ctia than sinh hoc tram 1a 3,24 mg/g.

Tt khoéa: Amoni, hap phu, than sinh hoc, tram.

1. G101 THIEV

Su tich tu cta ion amoni trong nudc tw nhién,
dac biét 1a & nhitng viing nudc bi 6 nhiém boi nude
thai do thi va cong nghiép hoac dong chay mang
theo luong 16n phan bén tir cac khu vuc san xudt
nong nghiép da giy ra hién tuong phu duong [1].
Hién twong phd duong dan dén su tich tu qua muc
ctia cac chat hitu co dang phan hdy, 1am gidm nong
do oxy trong nudc sau kem theo cac van dé vé mui va
vi clia nuoc, ciing nhu nhiéu van dé khac da lam suy
giam chat lwong ngudn nudc. [2]. Hién nay, nhiéu
phuong phap da duoc ap dung nham loai b luong
amoni du thtra ra khéi nguon nudc, trong s6 do6
phuong phéap hap phu ngay cang duoc chu y vi don
gian, dé 4ap dung va phé bién rong rai, gia thanh ré
[3]. Nguén vat lieu hap phu ciing rat da dang va
phong phu, trong do than sinh hoc dang 1a mot vat
lieu hap phu c6 tiém nang lon nho c6 dién tich bé
mat 16n, cdu tric x6p, giau cac nhom chic trén bé
mat va cac thanh phan khoang gitp cho noé cé thé
loai bo cac chat 6 nhiém khéi dung dich nuoc [4]. Su
hap phu amoni da duoc nghién ctru thong qua qua
trinh xtt Iy nuéc bing cac chat hap phu khac nhau &
mot sé nghién cttu trudc day nhu than gb soi, than ba
ngd & 400°C-500°C cé thé hap phu amoni voi mot
lwong tir 0,7-0,8 mg N/1g than [5]; than rom nung &
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500°C-600°C co6 kha ning hap phu amoni tir 43%-69,5%
twong ung voi mot luong tir 2,9-4,5 mg N/1g than [6];
hat zeolit c6 thé hap phu amoni lén toi 98,46% trong
dung dich amoni c6 néng d6 20 mg/L [1]. Bén canh
d6, nhiéu nghién ciru ciing da cho thay kha nang tai
stt dung than sinh hoc sau khi h4p phu amoni, c6 thé
dung 1am phéan bon cho cay trong thay thé phan bon
hoéa hoc vi cac chat dinh dudng c6 trong than sinh
hoc c6 thé duoc giai phéng vao dat gitp cho su phat
trién cta cay trong [7], [8]. 0] nghién ctu nay, cay
tram duoc chon dé san xuat than sinh hoc vi day 1a
loai nguyén vat liéu c6 san véi san luong 16n & dong
bang song Ciru Long va rat dé tim. Qui trinh san xuat
than tram va tinh chat vat ly hoa hoc cta than & cac
nhiét &6 nung khac nhau da duoc trinh bay & nghién
ctru trude, két qua nghién ciu cho thdy than tram &
700°C c6 tinh chat vat ly héa hoc tot nhat [9]. Vi vay,
than tram 700°C duoc st dung lam nguyén liéu cho
nghién cttu nay. Muc tiéu cta nghién ctru nhim xac
dinh kha ning hdp phu amoni ctia than tram duéi tac
dong ctia cac nhan t6 nhe pH dung dich, thoi gian
hap phu, khoi lwong than va nong do6 dung dich
amoni ban dau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru
2.1.1. Than sinh hoc tram (than tram)

Cay tram duoc dung dé tao than sinh hoc thuoc
gidng tram ta (Melalueca cajuputi PoWell). Cay tram
sau khi thu vé duoc xtt ly sach, loai bé canh, 14 va v
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chi gifr lai phan than. Sau d6, than tram duoc cat
thanh timg manh c6 kich thuéc 1 mm va dem say
qua dém ¢ nhiet do 105°C. Lo nung VMF 165
(Yamada Denki, Adachi, Tokyo, Nhat Ban) da duoc
stt dung dé nung than sinh hoc tram trong phong thi
nghiém. Sau khi dua sinh khéi tuoi vao 160 nung, khi
nito duoc bom vao 10 voi luu lwong 3 L/phut trong 30
phut dé loai bd khong khi tit bén trong 1o. Nhiét do 1o
nung duoc ting tir nhiét do phong lén 700°C véi toc
do gia nhiét 10°C/phut va duoc gitr trong 2 gio. Than
tram duoc nghién thanh bot, qua ray c6 duong kinh
0,5 mm sau d6 duoc bdo quan & do 4m tuong doi
duéi 25% trong binh hat 4m (SD-3 unit 1-5489-11, AS
ONE Ltd., Osaka, Nhat Ban) cho dén khi chung
duoc st dung cho cac thi nghiém tiép theo.

2.1.2. Hoa chat

Str dung dung dich amoni chuin c6 néng do 1000
mg/L (xuat x Merk, Dtc), c6 do tinh khiét 99,9%.
Tir dung dich amoni chudn c6 néng do 1000 mg/L
ban dau, tién hanh pha loang dung dich v6i nuoc cat
dé thu duoc dung dich amoni c6 nong do nhu sau: 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 trong céc thi nghiém.

St dung NaOH va HCl (xuat xt¢ Merk, Dic)
dung thay déi pH dung dich.

2.2. Phuong phép nghién ctru

2.2.1 Xdac dinh hinh thdi, cdu tric va dién tich bé
mdt than tram

Hinh thai va cdu tric cta than tram dugc xac
dinh béi kinh hién vi dién t&¢ Hitachi TM-1000,
Truong Pai hoc Can Tho va S-4800 Vien Khoa hoc
Vat liéu Ung dung, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

Dién tich bé mit ctia than duoc do bang may
Quantachrome Instruments version 11.0, Vién Khoa
hoc Vat lieu Ung dung, Vien Han 1am Khoa hoc va
Cong nghé Viét Nam.

2.2.2. Xdc dinh pH,,,. cia than trim

Phuong phap xac dinh pH,, cta than tram:
chuédn bi dung dich NaCl 0,1 M, diéu chinh pH ban
dau (pH) cta dung dich tir 2 dén 11 bang cach sit
dung dung dich NaOH 0,1 M va HCI1 0,1 M. Céan 0,05
g than tram cho vao ong 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
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toc do 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
ctua duong cong (ApH) va pH, 1a pH,,. ctia than tram
& 700°C [10].

2.2.3. Khi nang hap phu amoni cia than tram

Cac nhan t6 dnh huéng dén qua trinh hip phu
amoni ctia than tram nhu pH dung dich, khéi luong
than, thoi gian hdp phu va nong do6 amoni ban dau
duoc xac dinh theo cac phuong phap sau, véi 5 lan
lap lai.

Khao sadt anh huong cua pH dung dich lén kha
nang hap phu amoni: Chuin bi dung dich amoni c6
néng do 1a 50 mg/L, cho vao cac ong ly tAm co thé
tich 50 mL. Tiép theo, dung dung dich NaOH 0,1 M
va HC1 0,1 M dé chudn pH cho timg 6ng tuong tng
voi tri s6 pH tir 2 dén 11 [10]. Sau do6, cho vao mdi
ong 0,5 g than tram rdi dem hén hop lac trén may lac
ngang IKALABORTECHNIK véi téc do lic 220
vong/phut trong 2 gio. Sau d6, hon hop duoc loc
béang gidy loc c6 kich thuoc 16 45 pm dé tach than ra
khoi dung dich. Hén hop sau loc duoc pha loang 50
lan va dem phan tich amoni bang may so mau quang
phé UV HITACHI-U2900.

Luong amoni hap phu trén 1 gam than tram va
hiéu suat hap phu ctia than duoc tinh theo cong thic
nhu sau:

Luong amoni hdp phu trén 1 gam than

tram: g, = L=V ()

m
Hiéu suat hap phu cia than tram:

_ (Co- %)100% ©
0

H

Trong d6: m (g) khoi luong than; C, (mg/L)
néng d6 NH,* trudéc khi hap phy; C. (mg/L) néng do
NH,* sau khi hdp phy; q. (mg/g) dung luong NH,*
hap phu trén 1 gam than; V (L) thé tich dung dich
hap phu; H (%) hiéu suat hap phu.

Khdo sadt anh hudng cua khoi hrong than tram
dén kha nang hap phu amoni: Chuin bi dung dich
amoni c6 ndéng do la 50 mg/L, dung dung dich
NaOH 0,1 M va HC1 0,1 M dé chuin pH dung dich vé
pH 7 (két qua tir thi nghiém pH). Can than tram véi
khéi lwong 1an luot 0,05 g; 0,25 g; 0,5 g; 1 g; 1,5 g roi
cho vao cac ong ly tam c6 thé tich 50 mL, sau do tiép
tuc cho vao 50 mL dung dich amoni réi dem hén hop
lac trén may lic ngang IKALABORTECHNIK véi toc
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do lac 220 vong/phut trong 2 gio. Sau d6, hén hop
duoc loc bang gidy loc co kich thuoc 16 45 ym dé
tach than ra khoi dung dich. Hén hop sau loc duoc
pha loang 50 1an va dem phan tich amoni bing may
so mau quang phd UV HITACHI-U2900. Luong
amoni hap phu trén 1 gam than va hiéu suat hap phu
duoc tinh theo cong thuc (1), (2).

Khdo sat anh huong cua thoi gian lén khd nang
hdp phu amoni: Chuin bi dung dich amoni c6 néng
do 1a 50 mg/L, dung dung dich NaOH 0,1 M va HCI
0,1 M d@é chuin pH dung dich vé pH 7. Can 1 gam
than tram (két qua tir thi nghiém khai luong) cho vao
cac ong ly tam c6 thé tich 50 mL, tiép theo cho vao
cac ong ly tam 50 mL dung dich amoni. Hon hop
duoc lic trén may lic ngang IKALABORTECHNIK
voi toc do lac 220 vong/phut trén cac muc thoi gian
khac nhau lan luot 1a 2 phuat, 5 phut, 10 phat, 15 phut,
30 phdt, 60 phut, 90 phut, 120 phut, 240 phat va 360
phat [10]. Sau do, hén hop duoc loc bing gidy loc c6
kich thuoc 16 45 pym @€ tach than ra khoi dung dich.
Hdn hop sau loc duoc pha loang 50 1an va dem phan
tich amoni bing may so mau quang phé UV
HITACHI-U2900. Lwong amoni hip phu trén 1 gam
than va hiéu suat hap phu duoc tinh theo cong thic

D, @.

Khdo sat dnh huong cua nong do dung dich Ién
kha nang hap phu amoni- Chuan bi dung dich amoni,
dung dung dich NaOH 0,1 M va HC1 0,1 M dé chuén
pH dung dich vé pH 7. Can 1 gam than tram cho vao
ong ly tam chita 50 mL dung dich amoni c6 cac mitc
noéng do lan luot 12 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. Hén hop duoc lic trén may lac
ngang IKALABORTECHNIK véi toc do lac 220
vong/phtt trong thoi gian 15 phut [10]. Sau do6, hon
hop duoc loc bang gidy loc c6 kich thuoc 16 45 pm dé
tach than ra khoéi dung dich. Hén hop sau loc dugc
pha loang ttr 50-400 lan va dem phan tich amoni bang
may so mau quang phé UV HITACHI-U2900. Litong
amoni hap phu trén 1 gam than va hiéu suit hap phu
duoc tinh theo cong thic (1), (2).

M6 hinh Langmuir va Freundlich dwoc st dung
dé phan tich dat lieu thuc nghiém cho duong ding
nhiét hap phu [11]. Cac phuong trinh Langmuir va
Freundlich c6 thé duoc viét nhu sau:

Mo inh Langmair: g, = Ce0ne)
e
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Mo hinh Freundlich: g, = kg C: /n

Trong d6: q. (mg/g) dung luong hip phu tmg
voi nong do C.; g (mg/g) dung luong hap phu cuc
dai don 16p; C. (mg/L) ndéng d6 chat bi hap phu lic
can bang; b: hing s6 can bang hap phu.

2.3. Phuong phdp tinh toan va xtt ly s6 liéu

S6 liéu duoc tinh toan va xt Iy bang phan mém
Microsoft Excel 2010. S¢ liéu duoc phan tich phuong
sai (ANOVA) va kiém dinh Duncan dé so sanh su
khac nhau gitta trung binh cac nghiém thic & d6 tin
cay 95% thong qua IBM SPSS 20.0.

8. KET QUA VA THAO LUAN
3.1. Tinh chat héa Iy ciia than tram

Tinh chat vat Iy héa hoc cta than tram 700°C
da duoc xac dinh va trinh bay & nghién ctu trudc
day. Than tram c6 ham luong C rat cao chiém 85%,
ngoai ra trong than con chita ham luong N (<0,5%);
0 (<1,5%); H (30%) va mot lwong 16n cac nguyen to
khoang nhu Si (9,2), P (2,3), Ca (16,4), K (7,8), Na
2,9, Mg 4,1), Al (3,3), Fe (6,5), Cu (57), Zn
(41,4) (g/kgy). Than tram dugc san xudt tir qua
trinh nhiét phan chim va nung & nhiét d6 cao
(700°C) nén c6 tinh kiém voi pH=8,67, nguoc lai
kha nang trao déi cation thdp véi CEC=15,12
(cmol/kg). Do 4m cta than 1a 4,98 (wt %g;,) va EC
14 146,3 (1S) [9].

3.1.1. Vi hinh théi than tram

Hinh SEM 1a mot ky thuat hién vi duoc st dung
dé xac dinh hinh thai cdu trac vat 1y cta cac chat ran.
Qua anh SEM (Hinh 1) c6 thé nhan thdy c6 nhing
thay ddi dang ké vé mat hinh thai trén bé mat cta
mau tram trudc va sau qué trinh nhiét phan. Mau
tram nguyén liéu cé cdu trac tich hop, khong bi xdo
tron va khong c6 16 réng trong khi do than tram &
700°C c6 nhiéu 16 va vét nit trén bé mat. Bé mat than
sinh hoc c6 cau tric giong nhu t6 ong 1a do vét tich
clia cac cau tric hinh 6ng ban dau c6 nguodn géc tir té
bao thuc vat.

Nhing 16 x6p nay co thé duoc tao ra tir sw phan
hty nhiét cia xenlulo va hemixenlulo va dé lai thanh
t€ bao con chtra mot ty 1é 16n lignin, két qua tuong tu
cling duoc tim thay & nghién ctu cia céc tac gia [12],
[13].
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(a)

cTU1246

2019/03/13  17:00 L

(b)

CTU1200 2018/11/20 1321 L

X500 200 um  ciid

Hinh 1. Hinh SEM cfia gd tram truéc khi nung (a); than tram & 700°C (b)

3.1.2. Kich thuoc, thé tich 16 xop va dién tich bé
mdat (BET)

Cac dic diém bé mat chinh cta than tram duoc
trinh bay & bang 1.

Bang 1. D6 xdp va dién tich bé mit ctia g tram trudc

khi nung va than tram 700°C
Puong kinh | 10°€ | Diéntich
Mau trung binh thé tich be mat
16 xé’i (nm) 16 x6p (BET)
(m’/g) | (m’/g)
GO tram 1,6635 0,013 10,367
Than tram
700°C 1,2298 0,141 283,936

Két qua tir bang 1 cho thdy kich thuoéc 16 trung
binh ca 2 mau g6 tram va than tram 700°C déu chita cac
16 micro vi kich thudc 16 ctia chung nhoé hon 2 nm (theo
tiéu chudn phan loai ctia IUPAC). Kich thuéc ctia 16 x6p
duoc tinh bang duong kinh ctia éng xop. Theo tiéu
chuén ctia ITUPAC thi kich thuéc 16 x6p duoc chia ra
lam ba loai: 16 micro c6 kich thuéc nho hon 2 nm, 16
meso c6 kich thuoc tir 2-50 nm va 16 macro c6 kich
thuée tir 50 nm trér 1én. Cau tric 16 xop trén bé mat than
sinh hoc néu duoc sip xép mot cach hop ly, so luong 16
micro nhiéu sé lam ting dién tich bé mat cta than [12].

Than tram & 700°C c6 dién tich bé mat (BET)
cao gap 28 lan so voi g tram va c6 do xop cao hon
gap 10 lan. Su khac biét 16n nay 1a do sau khi nung
than tram c6 cu triac rong x6p véi nhiéu mao quan
nho da duoc trinh bay & hinh 1, vi thé da lam ting
dién tich bé mat va tdng thé tich 16 xop.
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So sanh voi mot sO loai than sinh hoc & clng
nhiét d6 nung 1a 700°C nhan thay than tram c6 BET
cao hon BET ctia cac loai than c6 nguén géc tir phu
phdm noéng nghiép, phan gia stc tir 1,5 dén 14 lan
[14]. Kha nang hap phu sé tang theo dién tich bé mat
nén c6 thé du doan duoc than tram sé tré thanh vat
lieu hap phu tiém nang va kha nang hdp phu amoni
cua than tram sé duoc trinh bay trong thi nghiém
tiép theo.

3.2. Kha ning hap phu amoni cta than tram
3.2.1. pH,, cua than trim

Hinh 2 cho thay gia tri pH,,. ctia than tram 14 6,5.
pH ,,. 1a pH tai diém co dién tich bang khong doi véi
bé mat than. Xac dinh pH,,. ctia than c6 y nghia quan
trong déi voi qua trinh hap phu vi khi pH cta dung
dich nho6 hon pH,,. thi than sinh hoc sé hap phu tot
cac ion am nhue NOy, CI, SO,%, PO*...., nguoc lai khi
pH cta dung dich 16n hon pH,,. sé hdp phu tét doi
voi cac ion duong nhe NH,*, Na*, K, Ca*....[10].

pHi

Hinh 2. pH,,. clia than tram
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322 Anh huong cua pH dung dich

Trong khoang pH tir 2-5, lwong amoni hdp phu
duoc rat thp va ting nhe khi pH dung dich ting, khi
pH > 5 kha nang hap phu amoni ting manh va dat
cao nhat véi 1,31 mg/g & pH = 7, hiéu suat hip phu
dat 23,6%. Khi pH > 7 luong amoni hap phu gidm dan
va chi con 0,427 mg/g voi hiéu suat hap phu Ia 11,6%
& pH =11 (Hinh 3). Diéu nay co thé giai thich 1a do
khi pH > pH,,. (pH,,. cta than tram la 6,5) bé mat
than tich dién tich am va hap phu tot ion NH,* nén tai
pH = 7 hiéu suit hap phu amoni dat cao nhat. Mat
khac, pH 1a mot yéu t6 quan trong anh hudng dén
dac tinh bé mat cia chat hap phu va trang thai ion
ctia nhom chttc bé mat cho nén pH chi phéi qua trinh
hap phu amoni trong nuoc [15].

=== Lugng hip phu = -®= Hiéu sudt

sudthip phu (%)

Hinh 3. Anh huéng ctia pH dén kha ning hdp phu
amoni

Trong dung dich amoni cht yéu ton tai & hai dang
ion NH," hoac NH,. Trong méi truong axit, hau hét
amoni ton tai & dang ion NH," va qua trinh hép phu
tuan theo co ché trao déi ion [16]. Khi pH < 5 trong
dung dich ton tai nhiéu ion H*, nén da dan dén su canh
tranh giita ion NH,* va ion H* gay can tré qua trinh hap
phu NH,*. Khi pH dung dich ting, ion H* gidm dan lam
giam su canh tranh gitta cic ion duong nén luong
amoni hip phu tiang lén. Péng thoi & pH cao bé mat
than sé mang dién tich Am va tang kha nang lién két voi
ion NH,". Tuy nhién, khi pH > 10, amoni trong nuéc
chit yéu ton tai & dang NH,.H,0 dan dén luong amoni
hap phu gidm do ion NH,* da chuyén thanh NH; va bay
hoi [15]. Két qua nghién ctru ndy hoan toan pht hop vé6i
nghién ciu cta Halim ef al (2013); Manikam ef al
(2019) [17], [18]. Tir két qua thi nghiém cho thay pH
dung dich 1a nhan t6 c¢6 anh huéng l6n dén kha niang
hap phu amoni ctia than tram.

3.2.3. Anh huong ciia khoi lirong than

Bén canh nhan t6 pH, luong than st dung ciing
1a mot trong nhitng yéu t6 anh hudng dén hiéu qua
hap phu. Hiéu suat hap phu amoni tang tir 4,83% lén
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55,4% khi tang khoi luong than tir 0,05 gam lén 1,5
gam (Hinh 4). Hiéu suat hap phu dat cao nhit &
nghiém thiec 1,5 gam than v6i 55,4%. Nguoc lai, luong
amoni hap phu trén 1 gam than c6 xu huéng gidm
khi tang khéi luong than (Hinh 4). O nghiém thirc
0,05 gam liong amoni duoc hap phu dat cao nhat véi
23,86 mg/g va luong amoni duoc hap phu véi mirc
thap nhat 1a & nghiém thic 1,5 gam voi 9,12 mg/g
(khac biét khong y nghia thong ké véi nghiém thuc 1
gam).

== Luong hip phu = -@= Higu sut
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Hinh 4. Anh huéng ctia khéi luong than dén kha
ning hap phu amoni

Hinh 4 cho thdy hiéu suat hap phu ti 1é thuan voi
khéi lwong than. Diéu nay c6 thé giai thich 1a do khi
ting khoi luong than dan dén viéc tao ra nhiéu diém
hap phu NH,* trén bé mat than sinh hoc két qua lam
taing kha nang hdp phu NH,". Nguoc lai, khi luong
than tang lén qua nhiéu sé thuc ddy su canh tranh
hdp phu amoni trén bé mit than, dan dén luong
amoni h4p phu trén mot don vi gidm. Két qua tuong
tu ciing duoc tim thiy & nghién cttu cta Liang ef al
(2016) [15]. Xu huéng nay hoan toan phu hop voi két
qua nghién ctu truoc diay ctia Nwabanne, Ighokwe
(2012) [19]. Két qua tuong tu ciing duoc tim thiy &
nghién ctu cua Divband ef all (2016) [10].

,
3.2.4. Anh huong cua thoi gian
== Luong hip phy =-®= Hi¢u sut
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Hinh 5. Anh huéng ctia thoi gian dén kha ning hap
phu amoni
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Thoi gian ciing 1a moét nhan t6 quan trong anh
huodng dén kha ning hap phu cta than sinh hoc, xac
dinh duoc thoi gian hap phu tot nhat c6 thé gitp nang
cao hiéu sudt hép phu va tranh lang phi thoi gian. Anh
hudéng ctia thoi gian dén kha niang hap phu amoni ctia
than tram duoc trinh bay ¢ hinh 5.

Luong amoni hap phu va hiéu sudt hap phu déu
tang khi tang thoi gian hap phu. Trong giai doan tir 2-
5 phut dau tién luong amoni 6n dinh (0,5 mg/g) va
c6 xu huéng ting nhanh trong giai doan tir 10 dén
120 phut (0,53 - 0,76 mg/g) hiéu suat hap phu ciing
tang tir 21,6% dén 30,7%. Sau 120 phat, qua trinh hap
phu ting cham va dat trang thai can bang & 120 phat.
Giai doan tir 120 phut vé sau, lwong amoni hap phu va
hiéu suat hap phu c6 su dao dong nhe (p>0,05). Diéu
nay co thé duoc giai thich 1a do trong giai doan dau
trén bé mat than sinh hoc c6 mot lwong 16n cac diém
hoat dong nén téc do hip phu cac ion amoni ting
nhanh va sau khi dat trang thai can bang thi & giai
doan sau thoi gian hap phu cang dai thi téc do6 hap
phu gidm do s6 diém hoat dong trén bé mat than da
giam dang ké. Két qua tuong tr da duoc bao cdo boi
Mararién et al (2006) [16], Manikam et al (2019)
[18] va Murkani er al/ (2015) [20]. Qua két qua
nghién cttu c6 thé thay rang than sinh hoc tram hap
phu amoni t6t nhat ¢ thoi gian 120 phut véi hiéu suat
hap phu 12 30,7%.

3.2.5. Anh hudng ctia nong do dung dich

Anh huéng ctia ndng do amoni ban dau dén hiéu
qua hap phu amoni cta than tram duoc thé hién &
hinh 6. Lugng amoni hap phu ti 1¢ thuan véi nong do
dung dich. Khi ting nong do dung dich tir 1 - 400
mg/L lwong amoni hap phu trén 1 g than ciing ting
lién tuc tr 0,008 — 2,59 mg/g va van chua dat trang
thai can bang. Trong khi d6, hiéu suat hap phu ting
dan trong khoang nong do tir 1 — 40 mg/L nhung sau
d6 nong do dung dich cang ting thi hiéu suat hip
phu cang giam. Diéu nay c6 thé giai thich 1a do khi
nong do amoni tang len da lam tang kha nang tiép
xuc gitta cac ion NH,* tir do trong dung dich va cac
diém hoat dong trén bé mat than tram dan dén luong
amoni hap phu tiang. Tuy nhién, khi néng do6 amoni
tir 40 mg/L tré lén, luong ion nhiéu nén dan dén su
canh tranh gifta cdc ion trén bé mat than dan dén
hiéu sut hap phu gidm. Két qua twong tu ciing duoc
tim thiy & nghién ctu ctia Khalil et al (2018) [6],
Divband ef al (2016) [10], Marafnion et al (2006)
[16], Manikam ef al (2019) [18].
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Hinh 6. Anh huéng ctia néng d¢ dung dich dén kha
ning hip phu amoni
Ca hai mé hinh h4p phu ding nhiét Langmuir va
Freundlich duoc stt dung dé mé ta qua trinh hap phu
amoni cta than tram (Hinh 7). Cac thong s6 cia mo
hinh Langmuir va Freundlich dwoc trinh bay & bang
2.

Bang 2. Cac thong s6 ciia cac md hinh ding nhiét

Langmuir Freundlich
b Kf
max R? n R?
(mg/g) | (L mg/g)
0,0073 | 3,24 |0,9837 | 0,10041 | 1,841 | 0,977

++b¢* Dir liu thycnghiém ==@==M¢ hinh Langmuir == M3 hinh Freundlich
3

.,-r.‘\‘-"""'l

~
[

~

-

Lugng hip phy (mg/g)
&

Il
[

o

T T T T T T T T )
0 50 100 150 200 250 300 350 400 450
Nong d6 amoni (mg/L)

Hinh 7. Péng nhiét hdp phu theo mé hinh Langmuir,
Freundlich va thuc nghiém

Két qua tir bang 2 cho thay hé s6 twong quan dat
duoc tir mo hinh Langmuir 1a R? = 0,9837 16n hon heé
s6 twong quan tir mo hinh Freundlich (R*<0,977),
diéu nay cho thiy rang mé hinh Langmuir pht hop
voi dit liéu hap phu amoni ctia than tram. Dung luong
hap phu cuc dai theo Langmuir 1a 3,24 mg/g. Mo
hinh Langmuir moé ta vé mat ly thuyét rdng bé mat
chat hap phu la déng nhat va gia dinh rang tit ca cac
vi tri hdp phu déu c6 ai luc hap phu bang nhau va su
hap phu tai mot vi tri sé khong 4nh hudng dén su
hap phu & nhimg vi tri khac [21], [11], [22]. Két qua
nay pht hop véi mot sé nghién ctu trude day cta
Halim ef al (2013) [17], Niu et al (2012) [21].
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Dung luong hdp phu cuc dai ctia than tram la
3,24 mg/g, két qua nay twong doi cao khi so sanh voi
mot s6 loai than khac nhu than sinh hoc tit g6 tap &
300°C hdp phu duoc 2,8 mg/g NH,* [23], than sinh
hoc tir vé trau hap phu 2,9 mg/g NH,* [6] va than
sinh hoc tir ba ngdé & 600°C hip phu duoc 0,8 mg
NH,* trén mdi gam than sinh hoc [5]. Tt két qua nay
nhan thdy rang than tram c6 kha nang hip phu tot
d6i voi amoni.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Co su khac biét ro rét vé mat hinh thai gitra mau
g0 tram trudc khi nung va than tram sau khi nung &
700°C. Than tram & 700°C c6 dién tich bé mat la
283,936 m?/g, mau g6 tram co dién tich bé mat rat
nho 10,367 m?/g. Than tram c6 do xdp cao gap 10 lan
d6 x0p cua gob tram.

Than tram c6 pH,, = 6,5, qua trinh hdp phu
amoni cta than tram dién ra t6t & pH = 7 vo6i khoi
luong than bang 1 g, sau 120 phut qua trinh hap phu
dat can bang.

Nghién cttu ding nhiét hdp phu chimg t6 qua
trinh hap phu amoni trén bé mat than tram tuan theo
mo hinh Langmuir, dung luong hap phu cuc dai dat
kha cao 3,24 mg/g.

4.2. Kién nghi

Tiép tuc tién hanh thi nghiém trén nuoc thai
biogas va huéng tmg dung than tram sau khi hap
phu amoni lam phan bén cho cay trong.
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STUDY ON ADSORPTION OF AMMONIUM ION FROM AQUEOUS SOLUTION
BY MELALEUCA BIOCHAR

Pham Ngoc Thoa, Tang Le Hoai Ngan, Dang Thi Minh Thuy,
Nguyen Dat Phuong, Do Thi My Phuong, Nguyen Xuan Loc, Nguyen Huu Chiem
Summary

The objective of this work was to investigate the removal of ammonium ion from aqueuos solution using
melaleuca biochar. The physical properties of melaleuca biochar were analyzed by Scanning electron
microscopy (SEM) and Brunauer-Emmett-Teller (BET) test. The effects of various operational parameters
such as solution pH, adsorbent dosage, contact time, and initial ammonium concentration were examined
on ammonium adsorption by melaleuca biochar. The experimental datas were fitted to different adsorption
isotherm models (Langmuir and Freundlich models). The Langmuir isotherms corresponded slightly better
than Freundlich isotherm. The results demonstrated that the optimum conditions for the effective
adsorption of ammonium ion onto melaleuca biochar were found to be pH 7, after 120 min of contact time
and with an adsorbent dose of 1 g L'. The maximum adsorption capacity of melaleuca biochar for

ammonium removal was found to be 3.24 mg g ..
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