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NGHIEN CUU KHA NANG HAP PHU AMONI BANG TRO BAY

TREN MO HINH COT
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Noi dung cuia bai bao 1a danh gia kha nang xtr Iy amoni bang tro bay trén mé hinh cot va danh gia
anh hudng cuia cac yeu t6: ndng d6 amoni dau vao Co = 10-30 mg/l, anh huong cua van toc dong
V= 3-9 ml/phut, chiéu cao cua cot vat liéu hip phu H = 10-30 cm (twong g 60 g, 120 g va 180 g
tro bay) va danh gia kha niang hap phu amoni. Cac mo hinh dong hoc dugc ap dung dé danh gia
qué trinh hoat dong cua cot hap phu. Két qua nghién ctru cho thiy qua trinh hdp phu NH," cua tro
bay phui hop v&i ca ba mé hinh Thomas, Yoon — Nelson va Bohart — Adam. Hiéu suét xt 1y dat t6i
ru voi toe do dong 1a 3 ml/phut, ndng d6 amoni ban dau 10 mg/l va chiéu cao 16p vat liéu hap phu

la 30 cm

Tir khéa: xit Iy amoni, hdp phu, mé hinh dong, tro bay

DAT VAN BE

C6 nhiéu nguyén nhan din dén tinh trang
nhidm ban amoni trong moi trudng nudc,
trong d6 nguyén nhan chii yéu duoc dé cap
dén nhiéu 13 cac ngudn 6 nhiém tir hoat dong
clia con ngudi nhu nudc thai san xudt, nude
thai sinh hoat c6 chira nhiéu hop chit nito hoa
tan. Qua trinh thdi rita, phan hity phan hiru co
ctia cac hé thdng chudng trai, canh tic noéng
nghiép, rac thai sinh hoat [2]. Theo quy chuan
ky thuat qudc gia vé chat lugng nuéc sinh
hoat QCVNO02:2009/ BYT, ham lugng amoni
trong nudc sinh hoat dat chuan khi c6 ham
luong amoni 3 mg/l. Tuy nhién, nhiéu miu
nude ngdm da phat hién c6 ham lugng amoni
vuot tiéu chuin cho phép & cac tinh nhu: Ha
No6i, Hda Nam, Nam Dinh, Ninh Binh, Hai
Duong, Hung Yén, Thai Binh d&u bi nhiém
ban amoni rat nang [1]. Cac phuong phéap xir
1y amoni phd bién hién nay 1a thap tripping,
trao d6i ion, nitrat héa — khir [7], két tua hoa
hoc [5], dién [4], hiap phu [6]. Trong do,
phwong phap hip phu thuong duoc sir dung vi
phuong phap don gian, chi phi thap [3].
Nhuoc diém 16n nhat cta phwong phap 1a vat
liéu hép phu thuong mai ¢ chi phi cao. Vi
thé, xu hudng viéc sir dung phé thai lam vat
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liéu hap phu cang c6 y nghia khi dat dugc
muc dich 1a tai st dung duogc chét thai nay dé
xtt 1y duoc chat thai khéc

Tro bay véi lugng thai 16n tir cac nha may
nhiét dién.Thanh phan cua tro bay thuong
chtra céc 0Oxit silic, 6xit nhdém, 6xit canxi, Oxit
sat va Oxit luu huynh, ngoai ra c6 thé chira
mot luong than chua chay, dién tich bé mit
mao quan hén hon rat phi hop dé hip phu cac
chat doc trong nudc thai. Trong nghién ciru
nay xur Iy amoni trong ngudn nudc duoc thuc
hién bﬁng tro bay trén mé hinh cft. Muc tiéu
cua nghién ctru la danh gia hiéu qua cua vét
lidu nay déi v6i hap phu amoni théng qua md
hinh ¢6t hap phu.

THUC NGHIEM VA VAT LIEU

- Doi tuwong nghién ciru: Dung dich amoni duoc
pha tir NH,Cl véi ndng do gbe 1000 mg/l.

- Vat liéu: Tro bay duoc thu gom tai hé théng
loc bui tinh dién ctia Cong ty nhiét dién Cao
Ngan, tinh Thai Nguyén. Tro bay tai thoi
diém ldy mau c6 nhiét do cao, khé va bao
quan cho vi¢c su dung.

- Noi dung thi nghiém:

+ Danh gia anh hudng cua téc do xir Iy (lwa
chon anh hudng cia 3 van toc dong vao khac
nhau) dén kha niang hap phy amoni trén cot
hép phu.
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+ Panh gia anh huéng ciia ndong do amoni dén
kha nang hap phu amoni trén cot hap phu.

+ Panh gia anh hudng cta chidu cao cot dén
kha ning hap phu amoni trén cot hap phu
bang tro bay

- Phuong phap thuc nghiém: Thuc nghiém
hap phu amoni dugc thyc hién bing mé hinh
cOt (Hinh 1) Trong cdt xir Iy c6 chura vat liéu
hap phu (VLHP) Ia tro bay. Cac thi nghiém
duoc thuc hién dé khao sat cac yéu td anh
hudng cta ndng d6 amoni dau vao Co = 10-30
mg/l, anh huong cia van toc dong vao V= 3-
9 ml/phut, chiéu cao cua cot tro bay H = 10-
30 cm (tuwong tng 60 g, 120 g va 180 g tro
bay). Mau dau ra duoc lay déu dan (mdi gio)
dé xac dinh néng d6 amoni dau ra cho dén khi
ndéng d6 amoni vio bang dau ra. Thiét 1ap mot
s6 md hinh hap phu dong nhu Thomas, Yoon
— Nelson va Bohart — Adam trén mé hinh hap
phu dong khi thay ddi téc do dong chay,
néng d6 NH," ban ddu va chiéu cao cot
VLHP.

Phuwong phdp phdn tich: Xac dinh amoni
(NH,") bang phuong phap 1&n mau truc tiép
véi thude thir Nessler va duoc so mau & buéc
song 640 nm vsi may UV-Vis
spectrophotometer (DR5000, Hach). Qua
trinh hdp phu dugc danh gia qua duong cong
thoat qua ti s6 CJ/C,, trong d6 C; va C, la
nong d6 amoni dau ra va dau vao.

KET QUA NGHIEN CUU VA THAO LUAN
Tinh chit caa tro bay nha may nhiét di¢n
Cao Ngan

Thanh phén cua tro bay thuong chua cac oxit
silic, 6xit nhom, Oxit canxi, Oxit sat, oxit
manhe va Oxit luu huynh, ngoai ra co thé
chira mot lugng than chua chay. Ciing gidng
nhu cac phu gia khoang hoat tinh cho bé tong
khac nhu mudi silic, tro bay la mot loai
puzzolan nhan tao véi thanh phan chinh tao
hiéu Gng puzzolan la cac 6xit silic, Oxit
nhdm chtra trong tro bay. Ham lugng than
chua chay hét trong tro bay phai < 6%, néu
luong chét chay chua hét trong tro bay > 6%
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phai co bién phap tinh loc dé loai than chua
chay hét khoi tro bay. Ham luong cac chat
oxit nhom, oxit si-lic va oxit sat trong tro bay
phai > 70%. Cac hat tro bay thuong cé dang
hinh céu va c6 kich thudc tir 0.5 um dén 300
um. va phan 16n 1a cac chat thuy tinh vo dinh
hinh, khong dong nhat. SiO,, Al,O;, Fe,0; va
d6i khi CaO 1a cac thanh phan héa hoc chinh
6 trong tro bay.

Déng vae (chira Ameni)

!

Cot hap phu déng st dung than sinh hoc
50 cn

Dongra

Dung cu chua

Hinh 1. M& hinh thi nghiém cgt
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HV HFW mag WD det 200 pm
12.50 kV 398 um 750 x8.6 mm DualBSD Class C Fly Ash

Hinh 2. Anh SEM ciia tro bay
Khao s&t anh hwéng caa téc do dong vao
dén hiéu qua hap phu amoni bang tro bay
Két qua khao sat anh huong cua téc do dong
vao dén hiéu qua hip phu amoni bang tro bay
dugc thé hién & hinh 3.



Van Hiru Tép va btg

Tap chi KHOA HQC & CONG NGHE

190(14): 135 - 140

08
o
£ 06 -
@]
0.4 - ——3ml/min
== 6ml/min
0.2 9mil/min

0 300 600 900 1200 1500
Thoi gian (phit)

Hinh 3. D6 th; biéu dién anh huong téc dg dong
vao dén dwong cong thoat khi xuz ly amoni bang
tro bay
Két qua thé hién trén hinh 3 cho thay khi toc
dd dong nudc chira amoni vao cft cang nho
thi nong d6 NH," xuat hién & 16i ra cot hap
phu theo thoi gian cang 16n. Diéu nay thé hién
rat 1o qua Kkét qua thyc nghiém, véi van tde
dong vao V=3 ml/phut, hiéu suat hap phu
NH," cua tro bay xap xi 52% trong thoi gian
dat bao hoa la 1200 phut (20 h), khi tang van
tbc dong vao 1én V = 6 ml/phut thi hiéu suat
hap phu NH," cia tro bay giam xudng con
ﬁ'8% va thoi gian dat bdo hoa la 960 phit (16
). Tai V=9 ml/phat thi hiéu suat hap phu
NH," cua tro bay giam xudng chi con 46.55%
Euong ung thoi gian bdo hoa la 840 phut (14
). Thoi gian thoat va thoi gian dat bdo hoa
dién ra ngin hon khi ting tbc do dong vao.
Nguyén nhan do khi téc do dong vao nho,
thoi gian tiép xuc giita vét liéu hip phu va
chit bi hp phy 16n 1am ting kha ning hip phu
NH," dan dén hiéu suat hap phu cua cot hap
phu ting lén va thoi gian dat bdo hoa dai hon
va nguoc lai khi tdc d6 dong vao tang thi kha
ning hip phu NH," cua tro bay dién ra nhanh

hon din dén thoi gian bdo hoa ngén hon.
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Hinh 4. D6 thi biéu dién su dnh huéng cua nong
do amoni dau den duong cong thoat khi xu 1y
bang tro bay

Khao sat anh hwéng cia nong dé NH," dau
vao dén hiéu qua hap phu bing tro bay

Két qua khao sat anh huong cia nong do
amoni dau vao dén hiéu qua hap phu bang tro
bay dugc thé hién ¢ hinh 4.

Két qua thé hién ¢ hinh 4 cho thay khi nong
d6 amoni dau vao ting thi lwong NH," tuong
mg sau khi ra khoi cot hip phu ¢ cing mot
thoi diém tang dan toi thoi gian hoat dong cua
cot hap phu giam. Khi ndng d6 NH," dau vao
tang tir 10 mg/l &én 30 mg/1 thi hiéu suat hap
phu giam tuong ung tr 52% tuong tng thoi
gian dat bdo hoa 1a 1200 phdt (20 ") xuéng
con 39,13% vai thoi gian bdo hoa la 660 phit
(giam 1,3 1an hiéu suat hip phu so véi nong
d6 10 mg/l) va 37,5% véi thoi gian 600 phit
(giam 1,4 1an hiéu suit so v&i nong do 10
mg/1). Diéu nay chimg to khi ndng d6 dau vao
ting dan dén kha niang hip phu cia tro bay
nhanh dat trang thai bao hoa do lugng amoni
cao dan dén qua trinh khuyéch tan vao bé mat
tro bay nhanh hon dan dén qué trinh hip phu
xay ra nhanh hon nén trang thai bio hoa dén
som hon.

Khao sat anh hwéng cia chiéu cao l6p vt
ligu hap phu dén hiéu qua hap phu amoni
bang tro bay

Két qua khao sat anh hudng cua chiéu cao
dén kha niang hip phu amoni dugc thé hién ¢
hinh 5.
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cua chiéu cao Idp tro bay den duong cong thoat
khi xz ly amoni
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Két qua thé hién ¢ hinh 5 cho thay khi ta ting
chiéu cao 16p vat liéu hap phu (tro bay) tir 10
cm 1én 20 cm thi hiéu suat hip phu ting tir
52% 1én 66,67% tuong ung thoi gian dat bao
hoa la 1560 phut (ting 1,28 1an hi¢u suat hap
phu). Piéu déang chi y 1a khi ta ting chiéu
cao 16p vat liéu hap phu 18n 30 cm thi hiéu
suit hap phu ting manh, 1én dén hon 78%
v6i thoi gian dat bao hoa 1a 1920 phut (ting
hon 1,5 1an hiéu suit hap phu so véi chiéu
cao 10 cm). Piéu nay cé thé dugc giai thich
1a do khi tang chiéu cao 16p vat liéu hip phu
s& lam giam téc d6 thim thiu cua nudc
nhiém NH," do dé 1am ting thoi gian va kha
ning tiép xac gitra VLHP va ion NH,". Diéu
nay cho thay chiéu cao 16p tro bay ti 1¢ thuan
v6i hiéu suat hap phu.

Nghién ciru dgng hoc hip phu theo cic md
hinh hip phu dong

Két qua thé hién cic mo hinh dong hoc &
bang 1 va cac hinh 6, 7 va 8 cho thay cac
phuong trinh thyc nghi€ém c6 hé s6 twong
quan khé cao (R2 >0,85) chu*ng to su hap phu
NH," ctia tro bay phu hop véi ca ba mé hinh
Thomas, Yoon — Nelson va Bohart - Adam.
Céc tham so trong cd ba m6 hinh deu phu
thudc vao téc do dong, ndng do ban diu cua
amoni va chiéu cao tro bay trong cot. Theo
m6 hinh Thomas, dung luong hap phu cyc dai
Q, tang khi tbc do dong vao, nong d ban dau
clia amoni va chiéu cao lop vat liéu hap phu
ting. Theo md hinh Yoon — Nelson, h¢ s6
Kyn tang khi toc do dong tang va giam khi
nong do ban dAu cta NH," tang va chiéu cao
c¢ot hip phu giam.

Bang 1. Cac tham sé trong phwong trinh déng hoc hdp phu Thomas va Yoon — Nelson and Bohart-Adam

Hinh 6. M6 hinh dong hoc Thomas, Yoon — Nelson va Bohart - Adam dang tuyén tinh tai vdn toc dong vdo
khac nhau, nong dé ban dau Co = 10 mg/l, chiéu cao I6p tro bay = 10 cm

Bién s Thomas Yoon - Nelson Bohart-Adam
Co(mg/l)  V (ml/phit) H(cm) Qo (mgl/g) R’ Kyn R’ No R?
10 3 10 0,44 0,9256  0,0053 0,8776 53,5 0,8488
10 6 10 0,57 0,9245 0,0073 0,9245 57,24 0,8762
10 9 10 0,41 0,9473 0,0082 0,9473 59,39 0,9368
10 3 20 0,16 0,9405 0,004 0,9405 50,17 0,8171
10 3 30 0,18 0,8987 0,0038 0,8987 49,82  0,9587
20 3 10 0,65 0,935 0,0043 09791 71,74 0,8723
30 3 10 0,63 0,926 0,0033 0,9227 71,97 0,9587
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Hinh 7. M6 hinh dong hoc Thomas, Yoon — Nelson va Bohart-Adam dang tuyén tinh tqi tai cac néng do
dau vao, chiéu cao lép tro bay = 10 cm, vdn toc dong vao V = 3 ml/phat
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Hinh 8. M6 hinh dong hoc Thomas, Yoon — Nelson va Bohart-Adam dang tuyén tinh tai chiéu cao l6p tro
bay khac nhau nong do ban dau Co = 10 mg/l, vdn toc dong vao V = 3 ml/phut

KET LUAN

Tro bay la vat li€u c6 kha nang xtr Iy amoni
tot. Hiéu suét xir ly amoni phu thudc vao
néng do dung dich, van tdc, chiéu cao 16p
vat liéu hip phy. Qué trinh hap thu NH,"
tuan theo mo hinh dong hoc Thomas, Yoon —
Nelson va Bohart-Adam. V&i van tdc dau
vao V=3, 6 va 9 ml/phit hiéu sut xtr Iy NH,"
dat twong Ung 1a 52% tuwong Ung thoi gian
bao hoa la 1200 phut, 48% (thoi gian bao hoa
l1a 960 phut) va 46,55% (thoi gian bao hoa la
840 phit). V&i ndng d6 NH," dau vao 10, 20
va 30 mg/1 thi hiéu suét xir ly dat dugc tuong
ung 1a 52% (thoi gian bao hoa la 1200 phut),
39,13% (thoi gian bdo hoa la 660 phut) va
37,5% (thoi gian bdo hoa 1a 600 phut). D6i
v6i anh hudng cua chiéu cao 16p vat liéu hip
phu 20ccm thi hiéu sut xir 1y 1a 66,67% trong
thoi gian 1560 phut. Chiéu cao 30 cm hiéu
suat xtr 1y dat 78,05% trong thoi gian 1920
phut. Hiéu sult su dung cot hép phu 16n nhét
tai diéu kién t6i uu toc do dong chay V= 3
ml/phat, ndng d6 ban dau Co=10 mg/l, chiéu
cao c¢ot hap phu H= 30 cm hiéu suit sir dung
cot hap phu 16n nhat (78,05%). Pay chinh la
diéu kién hap phu tbi uu nhit cta tro bay ddi
v6i qua trinh xir 1y NH," trong nudc ngam
trong cac ché do thuc nghiém da khao sat.

Loi cdm on

Tac gia bai bdo nay xin cam on sy tai trg kinh
phi thuc hién cua Pai hoc Thai Nguyén va
Truong Pai hoc Khoa hoc théng qua dé tai
cip Pai hoc Thai Nguyén, mi s6: DH 2017-
TNO06-05.
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ABSTRACT
RESEARCH ON AMMONIUM ADSORPTION BY FLY ASH
THROUGH CONTINUOUS COLUMN

Van Huu Tap"’, Nguyen Thi Tuyet', Hoang Thi Bich Hong?
University of Sciences - TNU
Ha Long University

The study was to evaluate the ammonium adsorption capability of fly ash in the column model
with an assessment of the effect of initial ammonium concentration from 10 to 30 mg/I, flow rate
from 3 — 9 ml/min and the height of the adsorbent column from 10 to 30 cm (60 g, 120 g and 180 g
fly ash, respectively) and the estimated adsorption capacity of ammonium. Kinetic models are used
to evaluate the activity of the adsorption column. The results showed that the NH," adsorption of
fly ash was fit with all three models, including Thomas, Yoon - Nelson and Bohart - Adam. The
optimum adsorption process reached at the flow rate of 3 ml/min, the initial ammonium
concentration of 10 mg/l and the absorbent height of 30 cm.

Key words: ammonium treatment, adsorption, dynamic modeling, fly ash
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