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SUMMARY

ADSORPTION AMMONIUM FROM AQUEOUS SOLUTION BY
GRAPHITE ACTIVATED KOH

The KOH -modified graphite (GK) was used as a adsorbent to remove efficiently
ammonium ion from aqueous solution. Scanning electron microscopy (SEM) images
of GK reveal a highly porous surface structure of the adsopbent. The adsorption
properties for ammonium ion of GK were investigated by batch method. The influence
of pH (2- 12), contact time (10-240min), and the amount of adsorbent (0.01-0.08g) on
ammonium ion removal efficiency by the GK were also determined. The results show
that the time to reach adsorption equilibrium, the optimal pH value, and mass of
adsopbent are 150 min, 8.0, and 0.05g, respectively. The maximum monolayer
adsorption capacity of GK is 87,72 mg/g. GK acts as a promising adsorbent for the
removal of ammonium ion from aqueous solution.

Keywords: Adsorption, graphite, The KOH -modified graphite; Langmuir isotherm;

ammonium ion.

1. MO PAU dang chuyén hod thanh chit doc hai, lai
kho xir 1y. Amoni 1a chit anh huong
dén stc khoe con nguoi, khi vao trong
co thé s& chlem mat oxy khién cho tré
bi xanh xao, dm yéu, thiéu mau, kho tho
do thiéu oxi trong mau. Pén mot giai
doan nao dé khi nhiém amoni ning sé
gdy ngdp thd va tir vong néu khong cip
ctru kip thoi. Do d6 viéc tim ra phuong

Ban than amoni khong qua doc vdi co
thé, nhung néu ton tai trong nude voi
ham luong vuot qua ti€u chuan cho
phep rat dé sinh nitrit (NO,). Trong co
thé dong vat, nitrit va nitrat ¢6 thé bién
thanh N - nitroso, 13 chét tién ung thu.
Nudc nhiém amoni con nghiém trong
hon nhiém asen rat nhiéu vi amoni dé
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phap nham loai bo ching ra khoi moi
truong nude ¢ y nghia hét stc to 1on.
Hién nay c6 nhiéu phuong phap khac
nhau da dugc nghién ctru va ap dung dé
Xt Iy moi trudng nude bi 6 nhiém, cé
thé sir dung mot sd phuong phap sau:
Phu:ong phap két tua, phuong phap trao
doi ion, phuong phap hip phu...[1-6].
Trong d6 hap phu 13 mot trong nhu:ng
phuong phap ¢6 nhiéu vu diém so véi
cac phuong phap vi cac vat li€u st dung
lam chat hap phu tuong 601 phong phu,
dé diéu ché, khong dat tién, than thién
voi moi truong. Bai bdo nay trinh bay
két qua nghlen ctru sy hip phu ion
amoni trong mdi truong nudc cua vat liéu
hip phu ché tao tir graphite hoat hoa KOH.
2. THUC NGHIEM

2.1. Hoa chat

Nudc cét hai lan, dung dich KOH, NaOH,
HNO;, NaCl, ion amoni, graphite. Tét ca
héa chat déu co do tinh khlet PA.

2.2. Phuong phap nghién ciru

bac diém bé mat, hinh thai hoc cua vat
liéu hap phu duoc xac dinh qua phuong
phap kinh hién vi dién ter quet SEM,
phurong phap phé Raman, gian do nhleu
xa tia X (XRD) dé xac dinh céu tric vat
liéu. Phép do trén duoc thuc hién tai
khoa Khoa hoc va Ki thuat Vat li¢u, Dai
hoc Giao thong Qudc gia Pai Loan. Xac
dinh ndéng do trude va sau khi hip phu
ciia ion amoni bang phwong phap do
quang.

2.3. Ché tao tao vat liéu hip phu
graphite hoat hoa KOH (VLHP)
Graphlte duorc nghién nhé. Sau d6 duoc
tron voi KOH theo ti 1€ khéi luong
graphite : KOH =1 : 3 rdi dem nung &
nhiét do 700 - 1000°C trong 3 gio. Loc
va rira bang nudc cit nhléu lén dé loai
bd6 KOH hoan toan 1oi dem sy kho Ky
95°C trong 24 gid. Vit liéu sau khi sy
kho duoc bdo v¢ trong binh hut a am.

2.4. Phuwong phap nghién ctru thuc
nghiém

* Nghién ciru khd néing hip phu ion
amoni cua VLHP

- Thé tich ion amoni 1a 50 ml véi nong
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do va pH xac dinh (dung dung dich
HNOs; loang va dung dich NaOH dé
diéu chinh pH).
- Lwong vat liéu hip phu 1a 0,05 g
- Céc thi nghiém duoc tién hanh ¢ nhiét
dd phong (ZSiIOC) hon hop hip phu
dugc lic bang may lic voi tbe do 200
vong/phut.
+ Khao sat thoi gian dat can bang hip
phu.
+ Khao sat anh huong cua pH
+ Khéo sat anh hudng cia khéi luong vat
licu.
+ Xac dinh dung lugng h?ip phu cuc dai
cua VLHP.
- Dung luong hap phu tinh theo cong
C,-C .,V

thic: q= M

m
Trong do: V la thé tich dung dich (1), m
1a khoi lwong chéat hap phu (g), Co la
nong d6 dung dich ban dau (mg/l), Cob
la nong do dung dich khi dat can bang
hip phu (mg/1), q la dung lugng hap
phu tai thoi diém can bang (mg/g).
- Dung lugng hap phu cuc dai dugc xac
dinh theo phuwong trinh hip phu
Langmuir dang tuyén tinh:

L.ch + ;

q qmax qmaxb
Trong d6: qmax 14 dung luong hip phu
cuc dai (mg/g), b 1a hing s6 Langmuir.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat dic diém bé
mit cia (VLHP)

Hinh 1 dén hinh 4 1 gian d6 nhiéu xa
XRD va phé Raman cua graphite va
graphite hoat hoa béi KOH (VLHP). Tu
cac hinh nhin thdy ring graphlte co
dinh nhiu xa dic trung sic nét, hep,
cuong do cao tai goc 26 ~ 26,60 va cac
dinh nho hon tai 26 ~ 42.8; 21,6 va
34,6"; ; twong ng cac mat phan xa 100,
101 va 004 cia cu tric graphlte Tuy
nhién, sau khi hoat hdéa véi KOH tai
SOOOC, cac dinh nay van giit nguyén vi



tri nhung ban do rong phd tai goc 20 ~
26,6" tang 1én dang ké, tir 0,33 1én 0,60.
Them vao do, pho tan xa Raman cua hai
vat heu déu c6 dinh xung quanh 1580
cm’ tuong Ung voi cac dao dong cua
dinh phd dic trung G cia ciu tric
graphite [7,8]. Cha y rang dinh phd dic
trung D trong graphite hoat hoa co
cuong do tin hi¢u cua dinh D tang Ién
ro rét trude va sau phan tng hoat hoa,
ty s6 In/lg = 0,23 (graphite) ting 1én
In/lc = 0,43 (activated graphite) chi ra
cic lién két trong mang tinh thé
graphite da b1 pha v3d, lam cho cac lién
két C=C/sp’ trong mang tinh thé di bj
suy thoai va trd thanh lién két C- C/sp3
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hoac phdn Ung tao ra ciac cac nhom
chitc khac nhau nhu C-O, C-OH,
C=C... trong VLHP.

Két qua chup anh SEM cua graphite va
VLHP dugc chi ra trong hinh 5,6. Két
qua cho thay trude  khi hoat hoa,
graphite c6 cau truc 16p v6i cac manh
day, bé mit phang nhin, di kém cac lo
x6p giita cac manh co kich thudc rat
lon. VLHP sau khi hoat hoa co sy phat
trién manh ciu trac 16 xop trén bé mat,
chung phan b khong dong nhat va xuét
hién thém cac 16 xop micro va meso tao
diéu kién thuan loi cho cac qua trinh
hép phu.
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Hinh 1: Gian dé nhiéu xa XRD ciia graphite  Hinh 2: Gidn do nhiéu xa XRD ciia VLHP
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Hinh 4: Pho Raman ciia VLHP

“Hinh 6: Anh SEM cia VLHP



3.2 Piém ding dién cia VLHP

Két qua xac dinh diém dang dién cia VLHP duoc chi ra trén hinh 7.

pHi - pHf
1.5

1
0.5

o
05 0

1
1.5

2
2.5

-3
-3.5

Hinh 7: Do thi xac dinh diém dang dién
cua VLHP

Tt két qua duoc chi ra ¢ hinh 7, xac
dinh dugc diém dang dién (pI) cua
VLHP 14 7,28. Diéu nay cho thay khi
pH < pl th1 bé mit VLHP tich di¢én
duong, khi pH > pl thi bé mat VLHP
tich dién am.

3.3. Khio sat dnh hu’o’ng pH

Tu két qua thu duoc ¢ hinh 8, cho ta
thdy trong khoang pH tur 2,03 den 8,03
thi hi¢u suat hap phu cua ion amoni
tang nhanh dat gi4 tri cao nhat tai pH =
8,03, trong khoang pH tur 8,98 dén
12, 15 thi hiéu suat hap phu giam. Sy
anh huong cua pH dén qué trinh hap
phu ion amoni cia VLHP dugc gidi
thich nhu sau: Trong moi truong axit
manh, ion amoni ton tai chu yéu ¢ dang
NH;, bé mat VLHP tich di¢n duong,

mat khac nong d6 ion H' cao nen co su
hdp phu canh tranh cta ion H vé6i ion

NH; nén tai cac gia trj pH nay hiéu sut

hap phu ion amoni cua VLHP g1am

Khi gid tri pH tang, nong do ion H'
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Hinh 9: Anh huéng ciia thoi gian dén

hiéu sudt hdp phu ion amoni ciia VLHP
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Hinh 8: Anh huéng cia pH dén hiéu suat
hap phu ion amoni cua VLHP

giam, nong do OH tang, bé mat VLHP
tich dién du:ong, vi vay hiéu suit hip
phu ion amoni cua VLHP tang. Tuy
nhién tai cac gia tri pH 16n, ion NH, da
bi chuyen hdéa mot phan thanh NH;
trong qua trinh lac chinh diéu nay
khién hiéu suét hap phu ion amoni
giam, Do d¢6 ching t6i lya chon gia tri
pH toi uu bang 8 cho qua trinh hap phu
clia ion amoni.
3.4. Khao sat thoi gian can bang hip
phu cia VLHP
Tu két qua thu duoc ¢ hinh 9, cho ta
thiy trong khoang thoi gian khao sat tu
10 dén 150 phut, hi€u suét hap phu cua
VLHP déu tang theo thoi gian. Tir 150
dén 240 phut hiéu suit hip phuy ting
cham va dan on dinh (qua trinh hap phu
da dat can bang). Do do chung t61 chon
thoi g1an 150 phat de tien hanh cac
nghlen ctru tiép theo d6i véi su hap phu
ion amoni.
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Hinh 10: Anh hwong cua khoi lwong
VLHP den hi¢u suat hdap phu ion amoni
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3.5. Khao sat anh hwéng cia khoi
lwgong VLHP
Két qua khao sat anh huong cua khéi
luong VLHP dén sy hap phu ion amoni
thé hién trén hinh 10, cho ta thiy trong
khoang khéi luong VLHP khao sat tur
0,01 dén 0,05g thi hiéu suat hip phu ion
amoni ting tir 66,46 dén 77,18%. Picu
nay c6 thé giai thich 13 khi tang khéi
lugng vat ligu h?ip phu s€ lam tang dién
tich bé mat hip phu, do d6 hiéu sut hip
phu tiang. Khi tang khdi lwong VLHP tur
0,01 dén 0,05g thi hiéu sudt hap phu
tang kha nhanh nhung tir 0,05 dén 0,08
thi hiéu suat hip phu thay doi khong
nhiéu. Vi vay ching t6i lya chon khdi
luong VLHP la 0,05g cho cac thi
nghiém tiép theo
3.7. Xac dinh dung lwong hip phu
cuc dai caia VLHP
Két qua khao sat can bang hip phu theo
md hinh ding nhiét hip phu Langmuir
cia VLHP dugc thé hién trong hinh 11
cho thdy mo hinh déng nhiét hip phu
Langmuir mo ta kha tot sy hip phu cua
VLHP d6i v6i ion amoni, diéu nay duoc
thé hién ¢ hé sb hdi qui cia phuong
trinh: R*= 0,9986 va da xac dinh duoc
dung luong hip phu cuc dai cia VLHP
dbi v6i ion amoni Jmax = 87,72 mg/g va
hang s6 b =0,08.

Ccb/q (g/L)
2.50

y=0.0114x+ 0.1421
R? = 0.9986

Ccb (mg/L)

100 150 200

Hinh 1 1’: Su phu tﬁuéc cua Cep/q vao
C.p doi voi sy hap phu ion amoni
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4. KET LUAN

Dua vao két qua thuc nghi¢m, chiing t61
rat ra mot s6 két luan nhu sau:

1. Pa ché tao thanh cong vat licu h?ip
phu tur graphite hoat hoa KOH.

2. X4c dinh dugc diém d'fmg dién cia VLHP
1a7,28.

3. Khao sat duge mot sd yéu td anh
huwong dén kha ning hip phu ion amoni
cia VLHP theo phuong phap hip phu
tinh cho két qua:

+ Thoi gian dat can bang hip phu 1a 150
phut.

+ pH hip phu tét nhat dbi v6i ion amoni
la 8.

+ Trong khoang khdi lugng vat liéu hip
phu da khao sat thi khéi luong vat lidu
hap phu téi wu 14 0,05g.

4. Qua trinh hap phu ctia ion amoni trén
VLHP tuin theo phuong trinh ding
nhiét hip phu Langmuir va xac dinh
duoc dung luong h?ip phu cuc dai ddi
vol ion amoni max = 87,72 mg/g va
hing s6 b= 0,08.

Nhu vay viée st dung VLHP dé hip
phu ion amoni cho két qua tét. Cac két
qua thu dugc s€ la co so cho dinh
huéng nghién ctu nhim tng dung
VLHP trong viéc xtr 1y ngudn nude
ngam bi 6 nhiém.
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