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SUMMARY

STUDY ON AND TREATMENT OF AMMONIUM IN WASTE WATER

BY PYROLUSITE ORE IN VIETNAM

Pyrolusite ore, from Tuyen Quang province, Vietnam after denaturating, can be used for

removing ammonium ion from water environment. The optimum conditions as reaction time,

temperature have been studied. The optimal time to achieve the highest performance is 120

minutes and the optimal ore size is from 0.2 mm to 0,5mm. The obtained results obeyed

Langmuir and Freundlich adsorption isotherm equation. SEM image showed that the

morphology surface of the pyrolusite ore has changed after denatured by heat, acids and

bases.
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1. MO DAU

Qua trinh san xuit cong nghiép di va dang
thai ra moi truong nudc luong 16n amoni,
gdy anh huong nghiém trong dén moi
truong va stc khoe con ngudi. Nong do
amoni phan tich dugc trong nude thai mot
s6 nganh céng nghiép dang vuot qua tiéu
chuén cho phép cia Bo Y té. Hién nay, co
nhiéu bién phap xt Iy amoni trong nuéc di
dugc nghién ctru, nhu 1am thoang dé khur

NH; & moi truong pH cao (pH>10); trao
dbi ion NH," vaNO; biang cac vat liéu
cation/anion nhu  Kklynoptilolyle hay
sepiolite; nitrat hoa bang phuong phap sinh
hoc; nitrat hoa két hop voi khir nitrat; cong
nghé annamox, sharon/annamox,...Tuy
nhién cac phuong phdp nay cho hiéu qua
xtr Iy chua triét dé, gia thanh cao va thuong

kém theo san pham phu.
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Nghién ctu, ché tao vat liéu (than hoat tinh,
zeolit, nanoMnO,, laterit,...) c6 dung lugng
hép phu va d6 chon loc cao, ré tién, d&
kiém dé loai bé amoni trong nuéc di va
dang dwoc nhidu nha khoa hoc trong va
ngoai nudc quan tdim. Mot trong nhirng vat
lidu 6 chira thanh phin MnO, cao 1a quing
Pyrolusit Tuyén Quang. Quang pyrolusit
trude va sau khi bién tinh déu c6 kha ning
loai bd amoni trong moi truong nudc, nhat
14 nudc thai ciia qua trinh san xuét hoa chit,
phan bén. Trong bai bao nay, nhom tac gia
tap trung vao phuong phap bién tinh vat
lidu trong cac diéu kién khac nhau dé danh
gi4 kha ning hip phu amoni cia vat liéu
pyr bién tinh.

2. THUC NGHIEM

2.1. Hoa chét va thiét bi

Str dung cac dung dich HCId, HNOs;,
NaOH dé bién tinh vat lidu 1a cac hoa chat
c6 d6 tinh khiét phan tich, dwoc mua tur
hang Merck, Duc.

Qua trinh bién tinh duogc tién hanh trén thiét
bi lic ty dong, siy mau trong ti siy Shelab
(Durc) 6 hé thdng didu khién nhiét tu dong
tr 10°250°C, 0 maiu trong 16 nung
Carbolite (Puc) véi nhiét d0 1én toi
1000°C. Néng d6 amoni dugc xac dinh
bang phuong phap do dd hip phu & budc
song  655nm  trén  thiét bi UV-Vis
(Shimadzu-Nhat Ban). Pac trung vat liéu
dugc danh gia thong qua cac dir liéu anh
SEM (Hitachi-Nhat Ban) va BET (Tristar
3000).

2.2. Chuén bi vt liéu hip phu

Quing pyrolusit (viét tit 1a pyr) tu nhién c6
thanh phan chinh MnO, chiém 34,5%,
ngudn gbc tir Tuyén Quang. Quing duoc
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nghién va rdy dén kich thuéc tir 0,2 -
0,5mm. Rura sach béng nudc cét, séy &
nhiét d6 105°C. Thuc hién qua trinh bién
tinh vét liéu bang nhidu phuong phap khac
nhau nhu bién tinh béng nhiét, axit, bazo,...

2.3.Khio sat kha ning hiap phu NH,'ciia

vat liéu

Chuyén vao binh tam giac 100mL dung
dich NH;" ndng d6 5Smg/L, thém lgram
quing pyr. Lic miu trén may lic trong
khoang thoi gian 120 phut (gia tri nay da
dugc khao sat so bo) o tdc do 150rpm. Sau
d6 loc ldy phan dung dich va xac dinh nong
d6 NH," Tai trong hip phu, hiéu suét hip
phu amoni cua vat li€u duoc tinh theo cong

thare sau:
c,-c)w
q,=—"—"—(mg/g)
m
C -C

%H =——-=-.100
C

Trong d6: C,: n6ng d6 NH," ban déu; Ce:
ndng d6 NH," dat gi4 tri can bang; V: thé
tich dung dich NH;', m: khdi luong vat
liéu; q: tai trong hép phu; H: hiéu suét hép
phu.

3. KET QUA VA THAO LUAN

3.1. Khéo sat diéu kién tdi wu trong qua
trinh bién tinh nhiét ciia vat liéu

Can 1g quang pyr kich thudc tor 0,2 -
0,5mm sau khi lam sach, séy kho va nung &
cac khoang nhiét do tur 200°C - 1000°C
trong thoi gian 4 gio. Sau khi nung, ngam
vat liéu trong 100 mL dung dich amoni c6
ndéng do 5mg/L trong thdi gian 120 phut.
Két qua thu dugc trong bang 1 cho thdy,
quing pyr bién tinh & nhiét do 400°C cho
hiéu suit xtr Iy cao nhét, ndng d6 NH, sau
x1r 1i con lai 1a 3,525mg/L.



Bdng 1. Hiéu sudt xir Iy amoni ctia quéng bién tinh nhiét

Nhiét d6 (°C) 105 200 300 400

500 600 700 800 900 1000

NH, sau xu ly

4,375 4,335 4,05 3,525 4,55 4,06 4,46 4875 49 495

(mg/L)

3.2. Khio sat diéu kién tdi wu trong qua
trinh bién tinh bing axit

Can 1 gam quing da rira sach, dem bién
tinh voi axit HC1 va HNO; & cac nong d6 5,

7 va 9%. Cac diéu kién khac twong tu nhu

trén. Két qua thu dugc trong bang 2 cho
thiy, hiéu suit xtr Iy NH," cta quing bién
tinh bang axit HCl va HNO; chénh 1éch
nhau khong nhiéu, hiéu suit xur Iy cao nhat

v6i quing bién tinh axit noéng do 7%.

Bang 2. Hiéu suat xu ly amoni cua quang bien tinh axit

Nong d¢ axit

HC15% HC17%

HC19% HNO;5% HNO3;7% HNO;9%

NH, sauxu ly (mg/L) 4,275 3,525

4,125 4,525 3,7 4,025

3.3. Khao sat diéu kién tdi wu trong qua trinh bién tinh bang NaOH
Bdng 3. Hiéu sudt xir Iy NH," ciia qudng bién tinh bazo

Nong d6 NaOH (N) 0,05N

0,IN 0,5N

NaOH IN

NH," sau xur Iy (mg/L) 3,3

2,3 3,775 4,125

Tién hanh bién tinh quing bang dung dich
NaOH & cac n(‘Sng d6 0,05N; 0,IN; 0,5N;
IN. Cac didu kién thi nghiém khac ciing
trong tu nhu trén. Bang 3 cho thdy, khi
bién tinh vat liéu trong dung dich NaOH
0,1N, hiéu suit xir Iy dat cao nhat, néng do
amoni sau xu 1y 2,3mg/L.

3.4.Tinh toan dung lwong hip thu tdi wu

cho xir ly amoni

50 -
y = 0.439 +8.070
40 - R?=0.923
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CJ/q.
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Ap dung phuong trinh ddng nhiét Langmuir
va Freundlich vao cac gia tri nghién cuu,
hinh 1-2 md td méi quan hé CJ/q. va C.
theo hip phu ding nhiét Langmuir va modi
quan hé lgg. va IgC. theo hip phu déng
nhiét Freundlich.
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Hinh 1. Do thi biéu dién moi quan hé C./q.  Hinh 2. Do thi biéu dién moi quan hé lgq. va

va C, theo hdp phu ding nhiét Langmuir IgC, theo hdp phu ding nhiét Freundlich.

LD .
o e

c. vVat liéu sau bien tinh bazo d. Vat lieu sau bién tinh axit

Hinh 3. Anh SEM ciia vét liéu trude bién tinh (3a), sau bién tinh nhiét (3b),
sau bién tinh bang bazo (3¢) va axit (3d)

Nghién ctru su thay ddi dién tich bé mit quiing sau bién tinh so vdi trude bién tinh &
riéng cia vat liéu trudc va sau qua trinh kich thudc <0,2mm va kich thude tir 0,2-
bién tinh, két qua phan tich BET trong bang 0,5mm thi déu tang.

4 cho théy, dién tich bé mat riéng cua

Bang 4. Dién tich bé mat riéng cua quang truoc va sau bién tinh

Kich thuéce quang say o 105°C . . . o
Kich thudc quang sau bién tinh(mm)

(mm)
0,2-0,5 0,2-0,5 0,2-0,5
<0,2 0,2-0,5 . .
(nhiét) (axit) (bazo)
BET (m’/g) 15.644 9.127 17.826 23.674 25.234
4. KET LUAN tinh. Kha nang hap phu amoni cua vt liéu
Quing pyrolusit bién tinh bang nhiét, axit phu thudc vao cac yéu té nhu kich thude
va bazo c6 kha nang hép phu NH," trong vat liéu, nhiét do bién tinh va n(‘Sng do cua
mdi trudng nudc cao hon quing chua bién axit hodc bazo sir dung.
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Thoi gian dat can bang hip phu cua pyrolusit
va pyrolusit bién tinh 1a 120 phit, tuan theo
ca 2 phuong trinh ding nhiét hip phu
Freundlich va Langmuir véi hé s6 tin cay dat
tir 0,923 - 0,991. Két qua khao sat nay cho
thay vat liéu hip phu sau bién tinh bing bazo
c¢6 kha ning hip phu NH," nhung hidu qua
chua cao.

LOI CAM ON: Bai bao nay dwogc hoan
thanh nho hd tre kinh phi tir ngudn dé tai
cAp BO Cong thwong. Tap thé tac gia chan
thanh cam on By Cong thwong, Vu Khoa
hoc va Cong nghé, Ban diéu hanh dé an da
tao diéu kién dé dé tai dwoc thyc hién.
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