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In this study, PANi-based composite material with sugarcane bagasse
as carrier (PANi/sugarcane bagasse) were synthesized by chemical
method and used to adsorb ammonium in aqueous solution. The
characteristics of PANi/sugarcane bagasse were evaluated by scanning
electron microscopy (SEM), Fourier transform infrared spectra (FTIR)
and Brunauer—Emmett-Teller (BET) surface area. The ammonium
adsorption capacity of the material was investigated by studying the
effects of solution pH, adsorption time and initial ammonium
concentration. The adsorption isotherm was studied based on the
Langmuir and Freundlich isotherm adsorption models. The results
show that the adsorption process follows the Langmuir isotherm
adsorption model with the maximum ammonium adsorption capacity of
PANi/sugarcane bagasse estimated to be 87.72 mg.g* at an initial
ammonium concentration of 20 mg/L, pH = 6, material content of 0.6
g/L and contact time of 20 min. The PANIi/ sugarcane bagasse
composite material promises to be a material capable of treating
ammonium in water quite well.
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Trong nghién cau ndy, vat liéu to hop gc PANi vei chat mang 12 ba mia
(PANi/ba mia) dugc tong hop bang phuong phap hoa hoc va duoc st
dung @& hip phu amoni trong nude. Dac diém bé mat cua vat lidu
PANi/bd mia duoc danh gia bang kinh hién vi dién tir quét (SEM), phd
hong ngoai bién dbi Fourier (FTIR) va dién tich bé mat riéng Brunauer —
Emmett — Teller (BET). Khao sét kha nang hdp phu amoni cua vat liu
thong qua nghién cau dnh huong cua pH dung dich, thoi gian hip phu va
ndng d6 amoni ban dau. Dang nhiét hap phu dugc nghién ciu dya trén
mo hinh hap phu déng nhiét Langmuir va Freundlich. Két qua cho thiy
qua trinh hap phy tuan theo mo hinh hap phy dang nhiét Langmuir véi
dung luong hdp phu amoni cuc dai cia PANi/ba mia woc tinh la 87,72
mg/g ¢ nong do amoni ban dau 1a 20 mg/L, pH = 6, ham luong vt liéu
hép phu 1a 0,6 g/L va thoi gian hap phu la 20 phat. Vat liéu to hop
PANi/ba mia hta hen s& 1a mot vat liéu c6 kha nang xtr ly kha tét amoni
trong nudc.
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1. Gigi thiéu

Polyaniline (PANi) 1a mot loai polyme dan dién, da duoc nghién ctru rong rai nhu mot chét
hép phu déy hira hen dé loai bo cac chit 6 nhiém trong nudc do cac dac tinh wu viét nhu: dan
dién tot, bén nhiét, tong hop dé dang, d6 6n dinh moi trudng cao, c6 cac nhdém chirc nang doc dao
(vi du nhu NH-) va céc dic tinh c6 thé diéu chinh [1]-[3]. Bén canh d0, vt liéu t6 hop gbc PANi
cling di dugc nghién ctru rong rai dé hap phu cac chat 6 nhidm trong méi truong nudc do c6 dién
tich bé mit 16n, kha ning phan tan tuyét voi va dic biét 1a kha nang hap phu dong thoi cua
polyme va chat mang [3], [4]. M6t trong nhiing vat li¢u sir dung dé lai ghép voi PANi dang dugc
cac nha khoa hoc nghién ctru nhiéu 1a cac phu pham (phé pham) nong nghiép nhu: vo trau, ba
mia, rom ra, 161 ngd, vo ca phé, min cua... Viéc tan dung cac phé phu pham néng nghiép lam vat
liéu hap phu xur Iy moi truong khong nhimg dem lai gia tri kinh té ma con ning cao chat luong
cudc song cho con nguoi va phat trién bén virng. Céc nghién citu dd chimg minh dugce rang vat
lidu t6 hop gdc PANI véi chat mang 1a cac phé phu pham néng nghiép c6 hidu qua kha tét trong
Xt 1y céc chat 6 J nhiém nhu kim loai nang [5]-[8] va thuéc nhuom (8], [€].

Hién nay, van dé 6 nhidm méi trudng nude boi amoni, cac chat hitu co, cac kim loai ning
dang 1a vin d& duoc cac nha khoa hoc trong va ngoai nudc quan tam nghién ctru. Ham luong
amoni cao trong nudc khong chi lam anh huong den moi trudng sdng ciia nhidu loai dong thuc
vat ma con anh hudng tryc tlep dén moi trudng séng va stc khoe cua con nguoi [10]. Amoni
cling c6 thé gay hai cho co thé con ngudi boi vi thong qua chudi thirc dn amoni co thé duoc tong
hop thanh hop chat nitroso, mot chat gay ung thu manh [11]. Piéu nay gy ra nhing rui ro dang
ké cho hé sinh thai dudi nudc ciing nhu sirc khoe con ngudi. Mot sé phuong phap xtr ly amoni
phd bién hién nay 1a hap phu, thap tripping, két tua hoa hoc, dién hoa, trao doi ion, sinh hoc...
Trong d6, k§ thuat hap phu dugc coi 1a mang lai hiéu qua xir Iy amoni cao, tiét kiém chi phi va
bén vitng hon so véi cac ki thuat khac [12], [13]. Vi vdy, trong nhimg niam gan day, hip phu la
phwong phap duoc wa chudéng hon dé xir Iy amoni trong nude do d& hoat dong va chi phi thap.

Mit khac, cac nghién ctru hién nay dang tap trung vao viéc tng dung vit liéu t6 hop gbc PANi
trong hap phu kim loai ning, thuéc nhuéom va lam tu dién ma chwa quan tim nghién ctru tng
dung vat liéu t6 hop gdc PANi trong hap phu amoni. Bén canh do, sir dung vat liéu t6 hop gdc
PANi v6i chit mang 1a phé phy phdm nong nghiép dé xu ly amoni trong nude ciing chua dugce
quan tdm nghién ctru. Trong nghién ctru nay, vat liéu t6 hop goc PANI v6i chét mang 1a bd mia
dugc tong hop bang phuong phap hoa hoc va dugc su dung de khao sat kha ning hdp phu amoni
trong nudc. Danh gia kha nang hap phu amoni cua vat liéu t6 hop PANi/ba mia thong qua khao
sat cac yéu td anh huong nhu pH, thoi gian hip phu va ndng d6 amoni ban dau. Pong thoi mé
hinh hdp phu dang nhiét amoni bang PANi/bd mia ciing dwoc nghién ctru, tir d6 udc tinh duoc
dung luong hﬁp phu amoni cyc dai cua vat li€u td hop.

2. Thuc nghiém va phuwong phap nghién ciu
2.1. Héa chit va thiét bj

Céc hoa chit chinh dé ché tao vt liéu to hop PANi/ba mia bao gém: Aniline 99,99% (Merck),
ammonium pesunfat (Merck); HCI 1M, NH; 0,5 M (Trung Qudc) va ba mia. Dé khao sat kha
nang hap phu amoni cua vat liéu can thém dung dich KNaC4H406.4H20 50%, dung dich amoni
chuan dugc pha tur mubi NH.CI (Merck), thudc thir Nessler (Merck) va nudce cat.

Céc thiét bi can thiét bao gdm may li tim (Vison, Han Quéc), khudy tir IKA (Puc), may do
pH cdm tay CDC401- HACH, may quang phd UV- VIS 730 ( Nhat Ban).

2.2. Quy trinh ché tgo vit li¢u t6 hop

Ba mia dugc rira sach phoi kho, pghién thanh bot, dun trong nudc cat nong khoang 30 phut dé
loai bo hét duwong tu nhién, sau d6 say kho ¢ 110°C trong 2 gio.
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Ché tao vit liéu t6 hop: Hoa tan 4,6 mL aniline vao 200 mL dung dich HCI 1M va khudy déu
trong diéu kién nhiét do tir 0+5°C. Thém mot lugng bi mia can thiét theo ti 18 khdi lugng PANi
v6i bad mia 1a 1:1; 1:2 va 1:3 r6i tiép tuc khudy trong 20 phut (nhiét ¢ dung dich hdn hop ludn
duoc duy tri tir 0+5°C). Nho tir tir dung dich ammonium pesulfat vao hdn hop véi ty 1¢ mol
ammonium pesulfat:aniline = 1:1. Tiép tuc cho phan tmg tién hanh trong thoi gian 18 gio & nhiét
d6 tir 0+5°C trén may khudy tir cho qué trinh polyme héa xay ra hoan toan. San pham dugc loc
trén bom hut chan khong va rira bang dung dich aceton/methanol (1:1) dé loai bo aniline du, sau
d6 ngam san phdm trong dung dich NH3 0, 5M trong 2 gi¢ [5]. Loc san pharn r0i sdy kho & nhiét
d6 50-60°C trong 4 gio. Ta thu dugc 3 mau vat lidu to hop ky hiéu lan lugt 1a PA/BM 1:1;
PA/BM 1:2 va PA/BM 1:3.

2.3. Thue nghiém hip phu amoni

Dé danh gia kha ning hdp phy amoni cta vat lidu té hop PANi/bd mia, hang loat thi nghiém
hap phu theo mé duge thyc hién trong binh tam giac 50 mL & nhiét d6 phong (25 + 2°C). Tién
hanh khao sat mot s6 yéu td anh hudng dén kha nang hap phu amoni cua vat liéu t6 hop nhu: pH,
thoi gian hip phu va ndng do amoni ban déu & diéu kién nao thi gia tri cua diéu kién d6 duoc
diéu chinh theo mot thang, céac gia tri khac c¢b dinh véi ham luong chat hap phu 0,6 g/L; thoi gian
hap phu 1a 20 phut; nong d¢ amoni ban dau la 20 mg/L Céc diéu kién khao sat bao gdom: pH
(3+8), thoi gian hip phu (5100 phat) va ndng d6 amoni ban dau (10+60 mg/L). Cac thi nghiém
hép phu thuc hién trén may khudy tir v6i toc d6 120 vong/phat ¢ nhiét dd phong. Sau khi hip
phu, ling, li tAm va xac dinh néng d6 amoni con lai. Mdi thi nghiém duogc lap lai 3 1an, ldy két
qua trung binh dé danh gia.

2.4. Phwong phdap nghién ciru
2.4.1. Phuwong phap phan tich trong phong thi nghiém

Nong do amoni truée va sau hap phu dugc xac dinh bang phuong phap quang phd hap thu
phan tir UV-VIS & buéc séng 450 nm, duong chuan y = 0,1053x — 0,0004 véi R2= 0,9991.

Hinh théi cAu tric bé mat vat liéu duoc phan tich thdng qua anh SEM. Cac nhém cu trdc trén
bé mit vat liéu duoc phan tich thdng qua phd FTIR. Dién tich bé mat riéng cua vat liéu duoc
phan tich bang phuong phap BET.

2.4.2. Phuwong phdp xir 1y s6 liéu

Dung lugng hap phu dugc tinh toan thong qua phuong trinh (1) va hiéu suat hip phu duoc
tinh toan theo phuong trinh (2).

q= (Co-Cp)V (_']_), H= % X 100% (2)

m o .

_ Trong d6: q: dung luong hap phu cua vat liéu (mg/g); Co: nong do amoni ban dau (mg/L); Ct:
nong d6 amoni con lai sau khi hap phu (mg/L); m: khoi luwong chat hap phu (g); V: thé tich dung
dich amoni (L). . o ‘ ) .

S6 ligu dugc phan tich bang phan meém Excel, do thi va m6 hinh hap phu dugc thuc hién bang
phan mém Origin 2019. So li¢u trén do thi dugc trinh bay dudi dang trung binh + d6 Iéch chuan.
3. Két qua va thao luan
3.1. Khdo sdt khd ning hdp phu amoni ciia cdc vit liéu té hgp PANi/bd mia

Két qua trén Hinh 1 cho thdy cac mau vat liéu to hop PANI/bd mia c6 kha ning hip phu
amoni kha tot vei H>56%. Khi thay doi ti I¢ ham lugng cac chat thi hiéu suat hap phu cua vat
liéu t6 hop c6 xu hudng thay doi ro rét. Khi tang khoi luong ba mia |én thi hiéu suat hap phu
amoni tdng 1én va dat hi¢u suat hap phu cao nhat véi ti I¢ ham lugng PANi/ba mia la 1:2 (H =
68,5%) tuong ttng voi dung luong hap phu dat 22,78 mg/g. Tuy nhién khi tiép tuc tang ham
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lwong ba@ mia thi Bhé nang hép phu cua vat liéu t6 hop lai c6 chiéu huéng giam. Do do, trong
nghién ctru nay mau vat liéu to hop PANI/ba mia ti I¢ 1:2 (PA/BM 1:2) dugc chon lam vat liéu dé
sur dung cho céc thi nghiém tiép theo.

3.2. Pic diém ciu triic bé mat ciia vit ligu t6 hop -
PANi/ba mia 629

Hinh anh SEM cua vat liéu chi ra ring bd mia
sau khi nghién ton tai ¢ dang thé dai, xop va xép
chong 1én nhau kich thudc ¢& pm (Hinh 2a); PANi &4+
& dang soi c6 dwong kinh ¢& 15 + 30 nm (Hinh 2b). ™ 5, ]
Sau khi dwoc té hop thi trén bé mat vat liéu t6 hop
xuat hién thém maot Iép mang PANi bao boc thd ba
mia lam cho ba mia giam kich thudc nén vat liéu to  10-
hop & dang s¢i vai kich thudc ¢d nano va lén hon so

- - - N 7 -~ ~ N 0
véi soi PANI (Hinh 2c). So sanh giira hinh 2a va 2¢ PABM 1:1  PABM 12 PA/BM 1:3
cling c6 thé ndi rang su dan xen cua cac soi vat ligu Vat liéu t6 hop
t6 hop da dugc hinh t,hanh trong_céc hoc khe cia bd  Hinh 1. Anh huong ciia ti 16 PANi:bd mia
mia dé lam ting do xop cua vat ligu to hop. dén hiéu sudt hdp phu amoni

M | IMS-NKL 2.0kV 5.4mm x100k SE(M)

Hinh 2. Hinh dnh SEM cua ba mia (a), PANi (b) va vt liéu té hop PANi/bd mia (c)

Két qua phan tich ph6 hong ngoai FTIR caa PANi (Hinh 3) cho thay trén bé mat xuat hién dao
dong tai vi tri 1570 cm® va 1490 cm™ twong (g véi lién két lién hop caa C=C. Dao dong & cac
vi tri 1296 cm™; 1138 cm™ twong ung véi dao dong héa tri cua C-N thom. Dao dong tai vi tri 806
cm® trong tng véi dao dong bién dang cia C—H [14]. Két qua trén Hinh 3 ciing cho thiy do sy
c6 mat cua bd mia nén nhitng dao dong xuét hién trén bé mat PANi ¢6 sy dich chuyén sb song I1én
trén. Trén bé mat vat liéu t6 hop PANi/ba mia ngodi sy xuit hién cua cac dao dong trén PANi
con xuét hién thém dao dong kéo dai va ubn cong cua lién két O-H tai vi tri 3440 cm'™.

6
PAN:i
5
2
3 Veg ° a
> = .
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2 21,
5 PANi/B& mia < pHyze = 5,15
3 1
=
=] 0
0 10 12
=) -1
3
-2
4000 35‘00 30‘00 25‘00 20‘00 15‘00 10‘00 500 pH
Buwéc séng (cm™)
Hinh 3. Phé hong ngogi FTIR ciia PANi Hinh 4. o thi xdc dinh diém dang dién pHpzc
va PANi/ba mia cua PANi/ba mia
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Két qua xac dinh diém ddng dién pHpzc cia vat ligu PANi/ba mia trén Hinh 4 cho thay bé mat
vt liéu t6 hop c6 tinh acid yéu (pHpz = 5 ,15). Khi gia tri pH cua dung dich < pHpzc, bé mat vat
liéu tich dién duong nén hap phu cé4c anion tét hon. Nguoc lai khi pH cua dung dich > pHezc, bé
mat vat liéu tich dién am, két qua hap phu céc cation tot hon [15]. Pay chinh 1a co so dé xac dinh
gia tri pH t6i wu dbi véi qua trinh hip phy amoni trong nudce cua vat ligu to hop.

Két qua phan tich duong dang nhiét hap phu/giai hip phu N, (BET) & hinh 5a cho thay day
thudc dang dudng loai 111 theo cach phan loai cua [IUPAC, déc trung cho mao quan I6n (d > 50
nm) [16]. Nhu vay theo ly thuyet thi vat liéu to hop nay c6 cau trac 15 X0p dang macro va c6 kha
ning hap phu yéu. Tuy nhién, két qua nghién ctu hap phu thu dugc ¢ phan sau cho thiy kha ning
hap phu caa PANi/ba mia kha cao nho cau trac da dang dic biét cua PANl

BUH Adsarption Gumulative Pore Area (Larger)
User-Defined : Standard

Isathenm Linear Plot

3

|
+

Cuanity Adsorbed (cm'lg STP)
Pora Area (mig)

(a) N N R A 4 P

0.5 or o [ 8 1 0
dative Pressure (') Pose Width (nm)

Hinh 5. Gidn do hdp phu giai hdp N (a) va thé tich mao quan theo BJH (b) cua vat liéu PANi/ba mia

_Turhinh 5bta thay (ang phan b duong kinh mao quan nam cha yéu trong khoang 5 + 100 nm.
Ket qua do dién tich bé mat riéng cua mau vat liéu to hop PANi/ba mia chi dat 5,14 m?/g va kich
thuéc 16 trung binh theo BJH 1a 24,6 nm.

3.3. Khdo sat mét sé yéu té anh hwéng dén kha nang hép phu amoni cia vit liéu
3.3.1. Anh hwong cua pH

D6 pH cua dung dich 1a mét yéu té quan trong trong nghién ciru hip phu vi né anh huong lén
dén cac dang hap phu chiém wu thé va dién tich bé mat cua chat hap phu trong dung dich [17].
Do d6, pH dung dich amoni da dugc khao sat trong khoang tir 3+8.

Két qua trén Hinh 6 cho thiy kha ning hip phu amoni cua vat liéu PANi/ba mia c6 xu huéng
tang dan khi ting gia tri pH dung dich tir 3+6, hiéu suat xir ly amoni cao nhat tai pH = 6 véi H =
79,22%, twong tng voi dung lwong hap phu 1a 25,67 mg/g. Tuy nhién, kha nang xtr ly amoni caa
vat liéu giam khi tiép tuc ting gia tri pH dung dich I1én (tir 6+8). Diéu nay c6 thé duoc giai thich
nhu sau: vat liéu PANi/ba mia c6 gia tri pHezc 12 5,15 (Hinh 4) cho thay dién tich bé mat cua vat
liéu 1a dwong khi gia tri pH ciia dung dich thap hon gié tri pHpzc. Hon nita, trong méi truong acid
manh nong d6 ion H* cao va ion amoni ton tai cha yéu ¢ dang NH4* [18], nén ¢6 su hip phu canh
tranh cua ion H* vai ion NH,* do dé tai cac gia tri pH<5 hiéu suat xir Iy amoni cua vat liéu té hop
thap. Tai gi tri pH = 6 thi kha nang hap phu amoni la cao nhét boi vi khi gié tri pH cua dung
dich I6n hon gia tri pHezc thi bé mat vat liéu PANi/b& mia tich dién am va s6 luong ion H* trong
dung dich giam khi pH ting, dan dén tuong tac tinh dién manh hon. O pH >6, kha ning hap phu
amoni giam manh la do sy gia ting nong d6 OH- trong dung dich, bén canh d6 & pH >7 amoni
ton tai chi yéu & dang NHs do do gia tang dién tich &m trén bé mat vat liéu nén lyc hat tinh dién
gitta b& mat PANi/bd mia va amoni giam manh. Didu ndy chung t6 rang, co ché hip phu amoni
I&n vat liéu PANi/b& mia chu yéu la hip phu trén bé mat théng qua luc hut tinh dién gitra bé mat
PANi/b& mia tich dién am véi amoni ton tai & dang NH,*. Két qua nay ciing twong ty nhu két qua
nghién ciru cua cac tac gia khac di cong b [18] — [20].
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pH
Hinh 6. Anh huong cua pH dén kha nang hdp phu
amoni (Nong do amoni ban dau 20 mg/L, ham
lwong vt liéu 1a 0,6g/L)

3.3.2. Anh hwong cua thoi gian hap phu

Hinh 7. Anh huong cua thoi gian hap phu d@én kha
nang hap phy amoni (pH = 6; C, =20mg/L va ham
luong vat liéu = 0,6g/L)

Tir két qua trén Hinh 7 c6 thé thay rang trong khoang thoi gian tir 5+20 phit diu kha nang hap
phu amoni cia vat liéu ting twong ddi nhanh, hiéu suat tang 48% dén 80% tuong ng véi dung
luong hap phu tang tir 15,7 mg/g dén 26,2 mg/g va dan 6n dinh trong khoang thoi gian 20+100
phat. Tir thoi diém t = 20 phat dén 100 phut, dung lwong hip phu amoni cua vat liéu PANi/ba
mia dao dong nho trong khoang tir 26,2 mg/g dén 26,7 mg/g va hiéu suat hap phu dao dong tir
80% dén 82%. Két qua nay ciing phu hop véi thuyét hap phu dang nhiét “khi thoi gian dai thi
lwong chét bj hip phu tich tu trén bé mat chat hap phu cang nhiéu, téc do di chuyén nguoc lai vao
trong nuéc cang Ion nén hiéu qua hip phu gan nhu khong ting va dan dat dén trang thai can
bang”. Thoi gian hip phu ti wu cho nghién ciru nay 1a 20 pht.

3.3.3. Anh huong ciua nong dg amoni ban dau

Két qua trén Hinh 8 cho thdy néng d6 dung ™ T 0

——q (mgig)

dich ban dau cang cao thi hiéu suat xt ly amoni
cang giam, nguoc lai dung lwong hap phu amoni
lai tang. Két qua nay cing phu hop voi phuong
trlnh (1) va (2). C6 thé giai thich nhu sau: khi
nong d6 amoni ban dau con thip cac trung tam
hoat dong trén bé mit PANi/bd mia véin chua
dugc lap dy boi amoni nén hiéu suat hap phu cua
vt lidu cao. Do do, cang ting ndng d6 amoni thi - - - - = -
hiéu suat hap phu cua vat liéu s& giam va dén mot N&ng a6 ban adu cda ammonium (mg/L)
thoi diém n_a‘lo do, _khi cac trung tén_l trén da duoC  Hinn 8. 4nk huréng cia nong dé amoni ban ddu
che phu boi amoni thi be mat PANi/ba mia S& tr6  #4n kha nang hdp phu (pH = 6, théi gian hdp
nén béo hoa. phu 20 phiit; ham lheong vat liéu 0,6 g/L)

Nghién ciru dang nhiét hap phu

Céac duong dang nhiét hip phu Langmuir va Freundlich thuong dwoc sir dung dé giai thich
qua trinh hap phu déi véi hé ran — long, dac biét trong cac nghién cau hap phu cac chat 6 nhiém
moi truong. Vi vdy, can bang hap phu cua vat liéu PANi/bd mia ddi v6i amoni trong méi trudng
nuée duoc nghién ciu dwa trén mo hinh hap phu ding nhiét Langmuir va Freundlich.

M6 hinh hip phu déng nhiét Langmuir duoc mo ti béi phuong trinh: % = qice + - —

e m

(3). Trong do: Ce Ia ndng d6 amoni khi dat can bang hap phu (mg/L) 0 12 dung lwong hap phu
can bang (mg/g); qm: dung lugng hap phu cuc dai (mg/g); b la hang sé Langmuir.

H (%)
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. MO’h‘Inh hip phu Freundlich duoc biéu dién boi phuong trinh: q :’KF.Cl’“ (4). Trong do, cac
hang so trong md hinh hap phu Freundlich la K va n c6 lién quan den dung luong hap phu va
cuong d6 hap phu. Két qua nghién ctru dang nhiét hap phu duoc thé hién trén Hinh 9 va Bang 1.

0.40 1.9

(a) Langmuir 18]
0.35 .

1.7

(b) Freundlich

1.6 4

—
=, 0.25 | 3
=2 o 1.5
o o
<. 0.20 |
s — 1.4
0.15 1.3
1.2
0.104 e
1.1
0.05 . . : . : : . - ! ' T T
0 5 10 15 20 25 02 04 06 08 10 12 14
C. (mg/L)) La(C,)

Hinh 9. Phuong trinh hap phu dang nhiét Langmuir (a) va Freundlich (b) dang tuyén tinh qua trinh hap
phu amoni cua vt liéu té hop PANi/b& mia
Bang 1. Cac thdng sé ciia mé hink dang nhiét hdp phy amoni

M6 hinh Langmuir M6 hinh Freundlich
dm (Mg/9) Ko R2 Ke 1/n R?
87,72 0,125 0,9972 12,275 0,572 0,9708

Bang 2. So sdnh diéu kiéu hap phu téi wu va dung lwong hdp cuc dai ciia céc vt liéu doi véi amoni
Chit hap phu gmax (Mg/g) pH t(phat)  m(g/L) Tai liéu tham khao
Zeolite thuong mai 17,47 6 120 2 [19]
Chat hép phu ludng tinh tur 68,4 7 120 2 [21]
rom lta mi
Polymer hydrogel 32,2 7 30 - [22]
PANi/ba mia 87,72 6 20 0,6 Nghién ciu nay

Két qua cho thiy gié tri tham sb can bang R.(R = 0,285) va hé sb n (n = 1,748) déu nam trong
khoang thuan lgi cho qua trinh hap phy amoni. Tuy nhién, hé sé twong quan R? cho mé hinh héap
phu ding nhiét Langmuir (R = 0,9972) cao hon hé sb tuong quan R? cho mé hinh hap phu dang
nhiét Freundlich (R? = 0,9708). Nhu vay, mé hinh hap phu dang nhiét Langmuir 12 mé hinh thuan
loi m6 ta qua trinh hap phy amoni trén vat ligu t6 hop PANi/ba mia, véi gia dinh rang bé mat hap
phu chi cd thé xay ra & l6p don 16p bé mat va sy hap phu Xdy ra ddng nhit. Dya vao dd thi mbi
tuong quan glua Ce VA Ce/qe, ta udc tinh duoc dung luong hap phu amoni cuc dai cua vat ligu to
hop PANi/ba mia la qm = 87,72 mg/g.

So sanh kha nang hap phu amoni véi cac vat liéu t6 hop twong tu (Bang 2), thay rang vat liéu
cua ching t6i co kha nang hap phu amoni cao hon nhiéu so véi cac chat hap phu khac nhu zeolite
thuong mai [19], chat hap phu ludng tinh tir rom laa mi [21], vat liéu Polymer hydrogel [22],
ham luong chat hip phu sir dung it hon cac vat liéu khac va thoi gian hap phu ngan.

4. Két luan

Trong nghién ciu nay, vat ligu to hop géc PANI v6i chat mang 1a ba mia (PANi/bd mia) da
dugc tong hop thanh cong bang phuong phap hoa hoc va duoc sir dung dé khao sat kha nang hap
phu amoni trong nuéc. Két qua nghién cau anh huong cia mot s6 yeu t6 dén kha nang hap phu
amoni trén vat lisu PANi/bd mia cho thay vat lidu to hop cd kha nang hip phu tét nhat & pH = 6
va thoi gian hap phu 1a 20 phdt véi ham lwong chéat hap phu 1a 0,6 g/L. Nghién ciu déng nhiét
hap phu cho thiy mé hinh hap phu déng nhiét Langmuir 12 md hinh thuan loi mé ta qua trinh hap
phu amoni trén vat liéu té hop PANi/b& mia. Tir d6 ude tinh duge dung lwong hip phu amoni cuc
dai cua vat liéu t6 hop PANi/ba mia 1 qm = 87,72 mg/g. Vit liéu t5 hop PANi/bd mia hira hen s&
1a mot vat liéu c6 kha nang xtr Iy méi truong khé tét. Vi vy, can thir nghiém kha ning hap phu
c4c chat & nhiém khac trong méi truong nude nhu kim loai nang, mau, TOC... hoic nghién ciu
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sau hon vé tinh 6n dinh co hoc cua vat liéu té hop trong méi trudng nude dé dua vat lidu to hop
PANI/bd mia trng dung vao thyc tién xu 1y nude thai chira amoni.

Lo1i cam on

Nghién ctu nay dugc tai trg boi Truong Pai hoc Su pham Ha Noi 2 qua dé tai c6 ma sb
SV.2024.HPU2.02.
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