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SUMMARY

FIXED - BED COLUMN STUDY ON REMOVAL OF AMONIUM, Mn(II)
FROM AQUEOUS SOLUTION USING USING SURFACTANT MODIFIED
LATERITE SOIL

This paper focus on adsorptive removal of amonium and Mn(Il) from aqueous solution by using

surfactant modified laterite soil. The results indicated that the moving adsorption capacity is depended

on flow speed and concentration of amonium and Mn(ll). Fixed — bed column adsorption capacity for

amonium and Mn(Il) is 12.99 mg (at flow speed of 2.0 mL/min and concentration of amonium is 40.77
mg/L) and 2.50 mg (at flow speed of 2.0 mL/min and concentration of Mn(Il) is 10.12 mg/L),
respectively. The solution of 0.02 M HCI and 0.05 M EDTA is the best for eluting amonium and Mn(Il)
with effective elution is approximately 98%. The coefficent of enrichment is 26 times for amonium and

about 22 times for Mn(Ill). Concentration of amonium and Mn(ll) was analyzed by molecular

absorption spectrometry.

1. MO PAU

Hap phu amoni hay cic ion kim loai van la
huéng nghién ciru duge nhidu nha khoa hoc
quan tam [2-6]. Trong bai bao trudc, chung toi
d3 nghién ctru sy hip phu amoni va Mn(1I) trén
da ong bién tinh bang chat hoat dong bé mat.
Két qua cho th'f\y, vat liéu da ong bién tinh
bang chat hoat dong bé mit co kha niang hap
phu khé tét amoni va Mn(II) [2]. Tiép theo
nghién ctiru do, bai bao nay danh gia kha nang
tach loai amoni va Mn(Il) cta vat li¢u theo
phuong phép hip phu dong (dung lwong hap
phu dong, tic nhan giai hip, kha ning tai sir
dung vat liéu... ). Két qua ung dung vat li¢u
trong viéc tach loai amoni va Mn(II) trong mot
s mau nudc thyc té cling duoc trinh bay trong
nghién ciru nay.
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2. THUC NGHIEM

2.1. Héa chit

HCI (36 — 38%), H;PO4 (> 85%), HNO; (65 —
68%), Mn(NOs), (49 — 51%), AgNOs; (éng
chuin 0,IN), (NHs)S:0s (> 98%), H,0»
(30%), EDTA (99%), (COOH); (99%), NH4Cl
(98%), SDS (CH3(CH2)11SO4Na)
95%,...

Cac héa chat déu c6 do tinh khiét phan
tich.

Da ong tu nhién, nudc cat 2 lan.

2.2. Thiét bi

- May nghién, may lac, ti sdy, can dién tir s6 4
presicsa XT 120A.

- May quang phd hip thu phan tir UV — 1700
PharmaSpec cta hang Shimadzu - Nhat Ban.

trén

- Nong d6 cua amoni, Mn(Il) trong dung dich



trude va sau khi héip phu trén vat liéu dugc xac
dinh bing phuong phap quang phd hép thu
phén tu.

2.3. Ché tao vt liéu

D4 ong tu nhién duoc rira nhiéu lan bang nude
cat d&én pH trung tinh, sau dé sdy kho va dugc
bao quan trong binh hit 4m & nhiét do phong.
Qua trinh bién tinh d4 ong bang cht hoat dong
bé mat duoc trinh bay trong nghién clru trude
day cua ching t6i [2].

2.4. Thi nghiém hép phu

Thuec hién cac thi nghiém hap phu theo phuong
phap dong & nhiét do phong. Dung luong hap
phu ge dugc tinh bing tong luong ion & dau vao
trir di tong luong ion da di ra khoi cot hap phu &
thoi diém cot hip phu dat can bang.

3. KET QUA VA THAO LUAN

3.1. Khdo sat kha niang tiach loai amoni,
Mn(II) ciia vét liéu theo phwong phap hip
phu dong

3.1.1. Anh huéng ciia toc dp dong

3.1.1.1. Béi véi amoni

Tién hanh cho mdi 650 mL dung dich amoni
co néng dd ban dau Co = 40,77 mg/L lan luot
di qua 2 cot hap phu (duong kinh cua cot hip
phu 14 lem va chiéu dai cia cot hip phu la
25cm) chra 5,0 g vat li€u voi toc do dong
tuong ung l1a 1,0 mL/phut va 2,0 mL/phtt. Sau
mdi phan doan thé tich 25 mL, x4c dinh lai
ndng d6 ciia amoni trong dung dich di ra khoi
cot hép phy, tr d6 tinh ham luong cua amoni
thoat ra sau mdi phan doan thé tich va tinh
dugc dung lwong hap phu amoni cta cot.
3.1.1.2. Péi véi Mn(Il)

Tién hanh twong ty muc IIL.1.1.1 véi nong do
ban dau cua Mn(Il) 1a 10,12 mg/L. Két qua
nghién ciru sy anh hudng cua toc do dong dén
kha niang hap phu amoni, Mn(Il) cua vat liéu
duoc trinh bay trong bang 1.

Badng 1. Anh hudng ciia toc dé dong dén kha nang hdp phu amoni, Mn(II)

Amoni, Co =40,77 mg/L Mn(II), Co = 10,12 mg/L
Téng ham hrong ion 1,0mL/phat | 2,0 mL/phat | 1,0 mL/phat | 2,0 mL/phit
trong mau
26,50 26,50 6,58 6,58
T8ng ham luong ion thoat ra 12,65 13,51 3,79 4,08
Dung lugng (hap)phu fren oot 13,85 12,99 2,79 2,50
mg

Két qua nghién ctru cho thiy, dung luong hip
phu amoni, Mn(II) trén cot véi toe dd dong 1,0
mL/phat 16n hon so voi tbe do dong 2,0
mL/phut. Két qua nay 1a phi hop véi 1y thuyét
vé hap phu. Khi téc d6 dong cang nho thi thoi
gian tiép xtic giita cac ion voi vat lidu hap phu
cang tang, do d6 dung luong hip phu cang cao
va nguoc lai. Do dung lwong hap phu amoni,
Mn(II) cua vat liéu & tde do dong 1,0 mL/phut
16n hon khéng nhiéu so véi téc d6 dong 2,0
mL/phat va dé giam thiéu thoi gian hap phu
nén chung toi chon toc do dong 2,0 mL/phut dé
tién hanh khao sat sy anh huéng ciia ndng do
amoni, Mn(II) téi dung lwong hip phu cua vat
liéu.

3.1.2. Anh hwéng ciia néng dj ion nghién
ciru
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3.1.2.1. Béi véi amoni

Lan luot cho 1300 mL dung dich amoni c6
ndng do ban dau Co = 19,77 mg/L va 650 mL
dung dich amoni c6 néng dd ban dau 40,77
mg/L qua 2 ¢ot hip phu chira 5,0 g vat lidu véi
tdc 46 dong 2,0 mL/phut va tién hanh nhu muc
MI.1.1.1.

3.1.2.2. Péi véi Mn(Il)

Lan luot cho 1300 mL dung dich Mn(II) ¢6
ndng do ban dau Co = 5,21 mg/L va 650 mL
dung dich Mn(I) ¢6 ndng d6 ban dau 10,12
mg/L qua 2 ¢ot hip phu chira 5,0 g vat lidu véi
tbc @6 dong 2,0 mL/phut va tién hanh nhu muyc
II1.1.1.1. Két qua nghién ciru sy anh hudng cia
nodng do dén kha ning hap phu amoni, Mn(1I)
cua vat liéu duogc trinh bay trong bang 2.




Bdng 2. Anh hudng ciia nong dé dau dén kha
nang hdp phu amoni, Mn(Il)

Bdng 3. Anh hwong ciia téc nhdn gidi hiap

dén hiéu sudt gidi hap amoni

] Nong d¢ amoni |Nong d6 Mn(I1 Hiéu suat giai hap (°
Téng ham oA g 6 Mn(ID Phan doan icu suat giai hap (%)
| ) ban dau (mg/L) | ban dau (mg/L) th tich V (L HCI

HONE 100 937 140,77 | 5,21 | 10,12 Stich VmL) | ono0.0oM | 0.02M
trong mau
25,70 | 26,50 | 6,77 | 6,58 5 15,56 32,42
Tong ham 10 30,88 58,81
lugngion | 13,09 | 13,51 | 4,60 4,08 15 45,87 77,75
thoat ra 20 60,38 90,23
Dung 25 73,78 97,14
luong ha
SRS P | o6 | 12,99 | 2,17 | 2,50 30 84,80 9947
phu trén cot 35 92,53
(mg) 40 97,68
. . . 45 99,48
Két qua nghién ctu chi ra rang, dung luong
hép phu amoni, Mn(II) cua vat liéu phu thude T eo
vao n ong d(f).’Khi nong d6 cac ion cang cao thi ? e KOH
dung lugng hap phu cac ion cang cao va ngugc g 2o —m—Hcl
lai. Dung luong hip phu amoni, Mn(II) trén vat E 1.50
liéu theo phuong phap hap phu dong nho hon E 1.00
kha nhiéu so v6i dung luong hip phu amoni, s 0.50
Mn(II) phuong phap hap phu tinh. Didu nay ¢6 g
thé giai thich boi nhiéu nguyén nhan nhu kich £ 00
] T 0 20 40, 60 80
thudc hat vét liéu st dung trong phuong phap -0.50 Phan doan thé tich (mL)

dong (khoang trén dudi 0,5mm) 16n hon kich
thude hat vat liéu st dung trong phwong phap
tinh (dudi 0,01mm); toc do chay dong... Do
trong mau thuc té, cac ion amoni, Mn(II) co
ndng d6 twong tng khoang 34 mg/L va 10
mg/L nén ching tdi st dung dung dich amoni,
Mn(II) c6 nong d6 lan lugt 1a 40,77 mg/L va
10,12 mg/L dé tién hanh nghién ciru giai hap
cac ion va danh gia kha nang tai st dung cua
vat liéu.

3.1.3. Nghién citu khd néng gidi hdp

3.1.3.1. Nghién ciru tdc nhdn va nong d¢ dung
dich gidi hdp

* Doi véi amoni

+ Nghién civu tdc nhdn gidi hap

HCI chtra ion H* ¢6 kha ning trao doi ion
NH4*, con KOH c6 kha ning phan ung véi
NH," nén 2 tac nhan nay dugc st dung dé giai
hap amoni trén cot hap phu. Két qua giai hap
amoni bang dung dich HCI 0,02M va KOH
0,02M dugc trinh bay trong bang 3 va hinh 1.
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Hinh 1. Gidi hdp amoni bang dung dich HCI
va KOH

Véi két qua thu dugc, nhan théy: dung dich
HCI 0,02M c6 thé dung dé giai hap tdt ion
amoni hap phu trén vat lidu hon so v6i dung
dich KOH 0,02M. Cu thé, chi can 5 phan doan
voi thé tich 25 mL c6 thé giai hdp gan nhu
hoan toan ion amoni (hiéu suit trén 97%) khi
st dung dung dich giai hip 1a HCI 0,02M, hinh
anh pic giai hip gon va can d6i. Khi dung dung
dich KOH 0,02M, can 8 phan doan véi thé tich
40 mL moi giai hip gan nhu hoan toan ion
amoni (hiéu sudt trén 97%), hinh anh pic giai
hap khong can dbi. Didu nay c6 thé duoc giai
thich 1a do kha nang trao d6i ion H" véi ion
NH,* xay ra nhanh va thuan loi hon phan tng
ctia ion NH,* v6i KOH d tao thanh NH; [1].
Trén co so két qua nay, chung t6i str dung tac
nhan giai hap amoni 1a HCI va nghién ciru su
anh huong ctia nong do dung dich HCI dén kha
nang giai hap amoni cua vat liéu.



3.1.3.2. Nghién ciru nong do dung dich gidi
hdp

Tién hanh giai hip ion amoni bang dung dich
HCI ¢ cac nong do 0,005M; 0,01M va 0,02M,
chung t6i thu duoc cac két qua trong bang 4 va
hinh 2.

Bing 4. Anh hieong ciia nong do dung dich HCI
dén hiéu sudt giai hap amoni

cang thuan loi, do d6 hiéu sut giai hép amoni
cang cao, pic giai hap can ddi va hé sb lam
giau 16n nhét (26 1an).

* Déi véi Mn(Il)

+ Nghién civu tdc nhdn gidi hap

Do EDTA va (COOH), c6 kha nang tao phuc
bén véi Mn(II) nén ching t6i st dung dung
dich EDTA 0,01M va (COOH), 0,01 M dé giai

Hiéu suat giai hap (%) hép ion Mn(II). Két qua giai hap Mn(II) bang
Phan doan dung dich EDTA 0,01M va (COOK), 0,01M
thé tich V (mL) Hel Hel duoc trinh bay trong bang 5 va hinh 3.
0,005M |HCI 0,0IM| 0,02M Bdng 5. Anh hwong ciia téc nhan gidi hiap
> 13,61 20,85 32,42 dén hiéu sudt gidi hapMn(I)
10 3047 | 3983 | 3881 Phan doan Hiéu suat hép phu (%)
15 44,02 | 5684 | 77,75 tha tich
20 5651 | 7140 | 90.23 Vmi) | (COOH:0.01M | EDTA001M
25 67,94 82,70 97,14 5 10,20 33,48
30 77,65 89,75 99,47 10 19,39 54,02
35 84,95 94,44 15 28,06 67,41
40 90,05 97,53 20 36,73 75,89
45 93,93 | 99,36 2 44,90 81,25
350 96,70 30 52,55 84,82
35 98.46 35 59,69 87,95
40 65,82 90,63
45 71,43 92,86
50 76,53 95,09
©.5 —+—HCI 0,005M 35 80,61 96,88
g2 ——HCI0,01M 60 83,67 98,21
S HCI0,02M 65 86,73
£3 ; 70 89,29
2.5 ' 75 91,33
2o N... 80 92,86
Tos 0 50 100 85 94,39
Phan doan the tich 90 95,92
Hinh 2. Gidgi hd}) amoni bdng cdc 95 96,94
dung dich HCI 100 97,96
Trong dai nong d(}, khao S'fit, dung dich H,Cl 080
0,0ZM cho hi¢u suat giai hap amoni cao nhﬁt; —+—(COOH)2
Cu thé, v6i 25 mL dung dich HC1 0,02M c6 thé _?-50 0.01M
giai hap gan nhu hoan toan (hiéu sudt trén %‘40 —&— EDTA0,01M
97%) ion amoni. Trong khi d6 can 40 mL dung s
dich HCl 0,0IM dé giai hip khoang 97% 20
amoni va 50 mL dung dich HCI 0,005M dé gj,oo
giai héap kl{oéng 96% amopi. biéu nay co thé E 50 100 150
giai thich ring, trong dai ndng do khao sat, khi <020 Phan doan thé tich (mL)

dung dich HCI c¢6 ndng do cang 1én, nghia 1a
ndng d6 ion H' cang cao thi kha ning trao doi
cta ion H' v4i ion NH4" trén vat liéu xay ra
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Hinh 3. Gidi hap Mn(Il) bang dung dich EDTA
va (COOH);



Céc két qua thu duogc cho thdy, dung dich
EDTA 0,01M c6 thé ding dé giai hap ion
Mn(Il) tét hon so véi dung dich (COOH),
0,0IM. Cu thé, dé giai hap trén 95% ion
Mn(II) hip phu trén cot, chi can 50 mL EDTA
0,01M trong khi d6 phai cin dén 90 mL
(COOH), 0,01M. DPiéu nay dugc giai thich 1a
do kha ning tao phirc bén vai ion Mn(Il) cua
EDTA 16n hon rét nhiéu so véi (COOH), nén
dung dich EDTA giai hap ion Mn(II) tot hon
dung dich (COOH), [1]. Trén co so két qua
nay, ching t6i sir dung tic nhan giai hip ion
Mn(II) la EDTA va nghién ciru sy anh hudéng
cia néng d6 dung dich EDTA dén kha ning
giai hap ion Mn(II) cia vat liéu.
+ Nghién civu nong dé dung dich gidi hap
Tién hanh giai hdp ion Mn(II) bang cic dung
dich EDTA & cac nong d6 0,005M; 0,01M va
0,05M, ching t6i thu dugc cac két qua trong
bang 6 va hinh 4.

Bdng 6. Anh hudng ciia nong dé dung dich

EDTA dén hiéu sudt gidi hap Mn(II)

R R Hiéu suat giai hap (%)
Phan doan the - e oA T EDTA
tich V (mL)
0,005M | 0,01M 0,05M
80 93,49
85 95,81
90 97,67
120
_ —+—EDTA 0,005M
g .00 —=— EDTA 0,01M
g.«SO EDTA 0,05M
E}).eo
.40
=
.20
g
g),oo
.20
Phan doan thé tich (mL)

Hinh 4. Anh hwéng cia nong do dung dich
EDTA dén kha nang gidai hap Mn(I))Nhu vy,
trong mién nong do khao sat, dung dich EDTA
0,05M cho hiéu sut giai hép cao nhat, hé sb

R R Higu suit giai hip (%) lam gidu dat trén 20 lan (Gng véi hiéu suat
Phén doan thé
tich V (mL) EDTA | EDTA | EDTA 94,69%).
¢ 0,005M | 0,01M | 0,05M 3.1.4. Nghién ciru kha nang tii sir dung vat liéu
5 21,40 33,48 40,00 Qua trinh nghién ctru kha nang hap phu amoni,
10 34,42 54,02 63,27 MH(H) cua vat lléu da qua glél hép béng dung
20 49.77 75.89 85.31 hanh nhu sau: qho 650 mL‘ dung dich
25 5581 8125 91.02 amoni,Mn(II) c¢6 nong d6 ban dau Co (mg/L)
30 61’ 20 g 4’82 9 4’ ) qua cOt hap phu (c6 kich thuéc nhu muc
15 66.98 §7.05 97.14 LIAI.I.lk.ll) chua.S,l?/IgI\I/at llf;}ltgdadskudc%ungzd(e)
50 72,09 | 90,63 | 98,78 ap phu amoni, Mn(ID)) v6i toc 4o dong 2,
mL/phut va thyc hién cac budc thi nghiém
55 76,74 92,86 I .
teong ty nhu myc II1.1.1.1. K&t qua nghién ciru
60 8093 | 95,09 kha nang tai sir dung vat liéu 1an 1, 1dn 2, 1dn 3
65 84,65 96,88 duoc trinh bay trong bang 7.
70 87,91 98,21
75 90,70
Bang 7. Hap phu amoni, Mn(Il) trén vat liu tdi si dung
Amoni Mn(II)
Néng do ban diu I—llflp é)hu Talliu ?ung Talliu gung Talliu dung I‘{ilp ghu Talliu ?ung Talliu gung Talliu dung
Co (mg/L) an dau an an an 3 an dau an an an 3
40,77 40,52 40,62 40,59 10,12 10,05 10,01 10,01
Tonghamlugngion | s 50 | 9633 | 2641 | 2638 | 658 6,53 6,51 6,51
__trong mau
Tongham luongion | 1351 | 304 | ja00 | 1423 | 408 | 439 | 441 | 450
thoat ra
. Dung luong 1299 | 1239 | 1231 | 12,15 2,50 2,14 2,10 2,01
hap phu trén cot (mg)

94




Két qua nghién ciru chi ra rang, dung luong
hap phu amoni, Mn(II) trén vat liéu tai sir dung
thay d6i khong dang ké so v6i dung lugng hap
phu amoni, Mn(II) lan dau trén vat liéu tai. Cu
thé, dbi v6i amoni, dung lwong giam tir 12,99
mg xudng con 12,39 mg (twong mg voi hiéu
suit dat 95,38%) & lan tai st dung dau tién;
con 12,31 mg (twong tmg voi hiéu suit dat
94,76%) & lan tai sir dung tha 2 va 12,15 mg
(trong tmg voi hiéu suat dat 93,53%) ¢ lan tai
sir dung thtr 3. D6i véi Mn(II), hiéu suat hip
phu dat 1an lugt 85,6%; 84,0% va 80,4% & 03
lan tai sir dung. Mic du dung lwong hap phu
amoni, Mn(II) trén cot hap phu sir dung da ong
bién tinh bang chit hoat dong bé mit khong
cao nhung voi hiéu suat hip phu rat tot va 6n
dinh trén vat li¢u tai st dung nhiéu 1an, cho

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0 200 400 600 800 1000

Ham lugng amoni thoat ra
(mg)

Phan doan thé tich (mL)

a

thay hoan toan c6 thé str dung da ong bién tinh
béng chét hoat dong bé mat dé tach loai ion
amoni va Mn(II) néi riéng, cac ion vo co khac
noi chung trong moi truong nude.

3.2. Nghién ciru khi niing hip phu amoni,
Mn(II) ciia vat liéu di véi mau thye

Trong bai bao trude [2], chung t6i da nghién
ctiru so bd kha nang xtr ly amoni, Mn(II) trong
mau thyc bang phuong phap tinh. Trong
nghién ciru nay, chung t6i khao sat kha nang
xtr Iy amoni, Mn(I) trong cic miu thuc d6
bang phuong phap dong. Thi nghiém dugc tién
hanh tuong ty muyc IIL.1.1.1, véi thé tich nuéc
giéng (c6 nong d6 amoni ban dau la 33,39
mg/L) 1a 875 mL va 1025 mL nudc thai co
noéng do Mn(Il) ban dau 1a 10,44 mg/L. Két
qua nghién ctru dugc trinh bay trong hinh 5.
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T o0 500 1000 1500

0.40
0.35
§30

§20

E,OO Phan doan thé tich (mL)

b

Hinh 5. Hap phu amoni (a), Mn(Il) (b) trong mdu thuc

Xt 1y sb liéu, thu duoc két qua nhu sau: dung
lwong hap phu amoni va Mn(II) trong mau thuc
lan luot dat dat 11,04 mg va 0,90 mg, th'f\p hon
so véi mau gia, ching to trong mau thuc co
chira nhiéu ion gy anh hudng canh tranh dén
qué trinh hip phu amoni va Mn(II) trén vat liéu.
4. KET LUAN

1. Pi nghién ctru kha nang hip phu amoni,
Mn(II) cta vt liéu theo phwong phap hép phu
dong, Két qua cho thdy dung luong hap phu
cac ion phu thudc vao tdc do chay dong va
ndng d6 ban dau cua dung dich Nong do
Mn(II) cang cao va toc do dong cang nho thi
dung luong hap phu céc ion trén cot cang 16n
va nguoc lai. Véi tée do dong 1a 2,0 mL/phut
va ndng d6 amoni, Mn(II) ban dau twong tng
1a 40,77 mg/L va 10,12 mg/L thi dung lugng
héap phu cac ion lan luot 1a 12,99 mg (ddi véi
amoni); 2,50 mg (ddi vi Mn(II)).
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2. Pa nghién ciru kha ning giai hip amoni,
Mn(II) bang céc tac nhan va nong d¢ dung dich
rira giai khac nhau. Két qua cho thay: dbi véi
amoni, dung dich giai hap t6t nhat 1a HCI
0,02M; dung dich EDTA 0,05M la tdi vu cho
giai hap Mn(II).

3. Pa nghién ciru kha nang tai st dung cua vat
liéu hap phu. Két qua cho thay, sau 03 lan sir
dung, vat liéu van hép phu tot amoni véi hiéu
sudt dat trén 93%; trén 80% dbi voi Mn(II) so
v6i 1an hap phu dau tién.

4. Pa nghién cuu kha nang xu ly amoni,
Mn(II) trong cic mau thuc ciia vat liu. Két
qua cho thdy, dung lwong hap phu amoni va
Mn(II) trong mau thyc 1an luot dat 11,04 mg
va 0,90 mg, thip hon so v6i miu gia.

(xem tiép tr. 77)
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