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Tém tit:

Nghlen ctru nay danh gia cac yeu té anh hwéng dén kha nang hap phu NH," cia vat li¢u EBB cai tién (m-EBB) nhw
pH lidu lwgng va thoi gian hap phu. Vit liéu EBB cai tién dugce ché tao tir s ph01 tron nghiém ngat giira cac thanh
phan vit liéu than thién véi moi truedng, bao gom than hoat tinh, zeollte, keramzit, cat va xi mang voi ty 1é twong
1rng 1a 14, 22, 36, 14 va 14%. Két qua cho thiy, kha niing hip phu tdi da NH," 1a 18,72 mg/l, hi¢u qua hip phu tét
nhat tai pH=6 va dat can bang hap phu trong khoang tir 180 dén 240 phit.

Tir khéa: amoni, EBB cai tién, lieu lwong hip phu, pH, thoi gian hip phu.
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Abstract:

The objective of this work is to investigate the factors
affecting the adsorption capacity of modified Eco-Bio-
Block (m-EBB) such as pH, adsorbent dose and retention
time. The m-EBB was manufactured from the mixture of
various environment-friendly materials including active
carbon, zeolite, keramzit, sand and cement with the
proportion of 14, 22, 36, 14 and 14%, respectively. The
results showed that the maximum adsorption capacity of
NH," was 18.72 mg/1 at the appropriate pH of 6, and the
adsorption equilibrium ranged from 180 to 240 minutes.
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retention time.
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Md dau

Amoni khong gay doc truc tiép cho con ngudi, tuy nhién
tac hai la trong qua trinh khai thac, st dung, nudc chua
amoni tlep xuc voi OXy, cung sy tham gia cua cac vi khuan,
s& khién amoni chuyén hoa thanh cac h0’p chét nitrit (NO,)
va nitrat (NO,’) 1a nhiing chat doc hai d6i véi stc khoe con
nguoi [1]. Chinh vi vay, viéc loai bod amoni trong nudc rat
quan trong. Trong cac phuong phap xir Iy amoni thi hap phu
1a mot trong nhitng phuong phap hiéu qua va don gian nhat
dang duoc 4p dung phd bién hién nay.

EBB cai tién (m-EBB) 1a vt liéu dugc nghién ctru, ché
tao va san xudt tai Vién Cong ngh¢ Méi truong - Vién Han
1am Khoa hoc va Cong ngh¢ Viét Nam. Day la vat li¢u dugc
tao ra tir két qua nghién ciru cia mot dé tai dwoc S¢ Khoa
hoc va Cong ngh¢ Ha N6i nghiém thu ndm 2016, dua vao
g dung cho nhiéu loai hinh xtr Iy nu6c nhu nude thai sinh
hoat, nudc thai ché bién sén, nude ri rac... EBB cai tién
duoc san xuét tir cac nguyén liéu san c6 nhu: than hoat tinh,
zeolit, keramzit, cat va xi mang voi ty 1¢ tuong tng 1a 14,
22,36, 14 va 14% [2].

Trong cac nghién ctru trudc day, Luong va cong su [3,
4] da xac dinh dugc hi¢u qua xu ly amoni st dung vat li€u
EBB cai tién véi cong ngh¢ AO dat 90% dbi voi nude ri rac
va 64,28% ddi v6i nudc hd Ha Noi. Vat ligu EBB cai tién
¢6 dung lugng hip phy amoni cyuc dai 1a 18,72 mg/g, vuot
troi so v6i cac vat liéu hap phu khac nhu: than xi 3,1 mg/g
[5]; than t& ong 5,0 mg/g [5]; than hoat tinh bién tinh bé“mg
HNO, 18 mg/g [6]; éng nano da tuong 9331 mg/g [7]. Tuy
nhién, trong qua trinh hap phu EBB cai tién chiu anh hudng
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clia mot s6 yéu td chinh, nhung céc tic gia van chua khao
sat dé t6i wu hoa hiéu sudt xir y. Vi thé, trong nghién ctru
nay, chiing t6i dwa ra két qua danh gid anh huong cua pH,
lidu lugng va tndi gjan tié’p xtc dén hiéu qua hip phu NH .
cua EBB cai tién nham t6i uu hoa hiéu qua ing dung két qua
néu trén trong thyc tién san xuit va doi séng.

Thuc nghiém
Héa chit va dung cu
Héa chat:

- Dung dich NH,Cl ¢ cac n6ng do 10, 16, 20, 25, 30, 45,
50 va 60 mg/1.

- Vat liéu EBB: 50 g/vién.

- Dung dich HCI1 0,1M.

- Dung dich NaOH 0,1M.

Dung cu thi nghiém:

- Binh thuy tinh 2 1.

- Gidy loc Advantec, Nhat Ban (16 rdng 15 pm).
- May khudy tir ARE (hang Velp - Y).

Thwc nghiém

Dung dich NH,CI duoc chné”in bi trong nu’(’yc cat bio
hoa khi Ar. Vat liéu EBB cdi tién trudce khi hap phy amoni
duge xur 1y bé mit trong bé siéu am khoang 15 phit. Qua
trinh hép phu dugc thuc hién vdi cac néng dd dung dich
ban dau, pH va luong chat hdp phu xac dinh, tiy theo thi
nghiém sé& str dung dung dich NaOH 0,1M va HC1 0,1M dé
diéu chinh pH. Cac mau dugc lic trén may lic rung toc do
120 vong/phut. Sau d6 ly tam dé loc 1y dung dich va phan
tich lugng amoni con lai. bé nghién ctru kha nang hép phu
amoni cua vat liéu, ta thuc hién day thi nghi¢m sau:

Anh hieong ciia pH dén kha ning hap phu amoni ciia vit
liéu: chnén bi 9 mau dung dich c6 n6ng d6 NH,CI 30 mg/l,
luwong hap phu 150 g/l. Gia tri pH cta cac mau thi nghiém
dugc chinh l1an luot 14 2, 3, 4, 5,6, 7,8, 9 va 10.

bong hoc hap phu amoni va anh hudng cta ndng do ban
dau dén hiéu qua hap phu cua vat liéu: dung dich NH Clco
ndng do ban dau 10, 30, 45 mg/l ham luong pha rin 150 g/l,
duy tri pH=6. Thoi gian lay mau lan luot 1a: 30, 60, 90, 120,
150, 180, 240, 360, 480 va 720 phut.

DPong hoc hap phu: dé nghién ciru dong hoc hap phu cua
ion NH," trén vat licu EBB cai tién, hai mo hinh dong hoc
duoc khao sat:

M0 hinh dong hoc biéu kién béc nhat:

In (ge - qt) = Inge - K .t (H
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Mo hinh dong hoc biéu kién bac hai:
t 1 t

—_ — —
qt K,.qe* qe 2)

Trong do, qe (mg/g) la luong NH," bi hép phu tai trang
thai can bang; qt (mg/g) la lugng NH,"bi hap phu tai thoi
diém t (phut); K, (1/phut) 1a hang s6 toc do bi¢u kién béc
nhit; K, (mg/g. phut'?) 1a hing sé toc do bicu kién bac hai.

Anh hwong ciia lwong chat hdp phu: dung dich NH ,Cl
¢6 ndng do ban dau 1a 30 mg/l, lugng chat hip phu dugc st
dung 1an luot 1a 50, 100, 150, 200, 250, 300, 350, 400, 450
va 500 g/1, tai pH=6. Thoi gian 1dy mau 1a sau 240 phut tiép
Xuc.

Déng nhiét hép phu amoni cua vat li€u: tién hanh thi
nghiém v&i didu kién ham lwong pha rén 1a 150 g/l, ndng
do NH,CI ban dau lan luot 1a 10, 16, 20, 25, 30, 45, 50 va
60 mg/l; pH duoc ki€ém soat tai gia tri bang 6; thoi gian ti€p
xuc la 240 phut.

Hing s cua phuong trinh dang nhiét hap phu Langmuir
duoc xac dinh theo cong thuc:
bC.

q=gqmax — - 3)
1+5.C;

Trong do, q la dung luong hap phu tai thoi diém dat can
ang (mg/g); q,, 1a dung lwong hap phu cuc dai (mg/g); C,
la nong do luc can bang (mg/l); b 1a hang sé dic trung cho
tuong tac ciia chat hap phu va chat bi hip phu. Phuong trinh
nay c6 thé chuyén thanh dang:
oL .t @
9 Do .G rax

bay la phuong trinh duong théng biéu thi su phu thude
tuyén tinh cua C/qvao C.

Xéc dinh ham heong amoni: ndng d6 amoni trong nudc
dugc xac dinh bing phuong phap so mau véi thude thu
Nessler. Trong méi truong kiém NH , tac dung voi thude
thir Nessler tao thanh phirc c6 mau tir vang dén nau, phu
thudc vao néng dd amoni trong dung dich.

Yéu td can tro: sat gy can tr¢ viéc xac dinh mau duoc
loai bo bang mudi xenhet complexon (IIT). Cac hop chat
hitu co, ancol, andehyt, amin béo va thom, cloramin xay
ra phan tng véi thude thir Nessler, nén khi c¢6 mit ching
trong nuéc phai chung ct dé tach amoni trude khi xac dinh.
Trong trudng hop nude duc phai xir Iy bang dung dich kém
sunfat 25%.

Céach xac dinh: 1dy 5 ml miu, thém twong tmg 0,2 ml
mudi xenhet va 0,5 ml dung dich Nessler. Dé yén trong 10
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phut, sau do tién hanh do hap phu quang & budc song 420
nm. Hiéu qua loai bo amoni dugc xac dinh theo cong thuc:

Co-Ce )
Co

R= x 100

Trong d6, R 1a hiéu qua loai bo (%); C_ 1a nong do6 chat
bi héap phu ban dau (mg/l); C,_la nong do chit bi hép phu tai
thoi diém ldy mau (mg/l).

Két qua va thao luan

Anh hwéng ciia pH t6i khd néing hdp phu amoni ciia
vt liéu

Két qua thue nghiém hap phu NH," bang vt liéu EBB
cai tién tai cac pH khac nhau duoc thé hlen trén hinh 1.

100 1~
89,658

87,193

90 -
80
70 A
60

50 A

Hiéu suét (%)

40
30
20 -
10 -

0

1 2 3 4 5 6 7 8 9 10 11
pH
Hinh 1. Anh huéng ctia pH dén hiéu qua loai bé amoni (ndng

do NH,*ban dau 30 mg/l, lugng chat hap phu 150 g/I, thoi gian
tiép xic 240 phiit).

Két qua thé hién trén do thi cho thay, hiéu qua hip phu
amoni trén vat liéu phu thudc nhiéu vao gia tri pH. Diéu nay
la do pH dung dich xac dinh thanh phan héa hoc, ciing nhu
cac dang ton tai ctia ion NH," déng thoi pH con anh hudng
dén dién tich bé mat cua chat hép phu. Cac két qua thu duoc
cho thay, viéc loai bo NH," dugc chia lam 3 giai doan. Giai
doan 1, kha ning hap phu tor 49,044% tai pH=2 tang 1én
80,062% tai pH=6; giai doan 2 khi pH ting tir 6 dén 7 kha
ning hap phu amoni giam (tir 80,062 xudng 74,356%); giai
doan 3, tr pH 7 tr¢ 1€n kha néng loai bo ion NH," tang vot
dat 89,7% tai pH—lO Hiéu qua loai bo tdi da NH trong
khoang pH>8 14 t6t nhét, didu nay duogc 1y giai do co ché
chuyén dich tir ion NH," tao thanh khi NH, va bay ra khoi
dung dich, lam cho ham luong ion NH,* glam xudng r6 rét.
Tir két qua nay, lua chon pH 6 1a gia tr1 t6i wu dé tién hanh
cac nghién ctru tiép theo.

Cin bing hép phu va dnh hwéng ciia nong dé ban diu
ciia amoni den hiéu qud hap phu

Su phu thudc ciia hiéu qua hép phu theo thoi gian cia
3 mau dung dich c6 nong d6 NH , ban dau khéac nhau dugc
dua ra trén hinh 2.
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Hinh 2. Can béng hap phu amoni clia vat liéu EBB.

C6 thé nhan thdy, thoi gian dat can bang hap phu (tai
pH=6 v&i 150 g/l chat hip phu) véi ca ba dung dich tuong
tu nhu nhau (trong khoang 180 dén 240 phut). Khi thoi gian
tiép xuc 1a 2 phat, ndng d6 NH,* ban dau la 10, 30, 50 mg/1,
tai pH=6, hi¢u qua loai bo NH," dat twong ung 1a 77,25,
77,63 va 76,67%.

Thoi gian dat can bang ngan 1a rat loi thé khi Gmg dung
vao thyc té, vi s& giam thoi gian tiép xtc, ddn dén giam gia
thanh dau tu cho cong trinh xir 1y. Trong thoi gian 30 phut
dau, thi nghiém thyc hién & ndng d6 30 mg/l dat hiéu qua
16n nhat, véi 59,83% NH," duoc hap phu.

Anh hwong ciia lwong chit hd'p phu

Hinh 3 1a két qua hip phu véi dung dich NH,"c6 ndng do
ban dau 30 mg/l, ham lugng pha rin lan luot 1a 50 100, 150,
200, 250, 300, 350, 400, 450 va 500 g/1, tai pH=6, nong do
NH," ban dau 1a 30 mg/l. Xem xét cac két qua ta thay, hiéu
qua hap phu ting tir 42,9% dén 77,9% khi ham lwong chat
hép phu ting tir 50 den 500 g/1. Pac biét, v6i lugng chit hap
phu 150 g/l, hi¢u suét loai amoni d3 dat 73,3%.
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Hinh 3. Anh hudng cia lugng chat hap phu dén hiéu qua loai bé
amoni, tai pH=6, thoi gian tiép xic 240 phit.

n
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Dong hoc hd'p phu amoni cia vit liéu EBB
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Hinh 4. Puong biéu dién dong Hinh 5. Duong biéu dién dong
hoc biéu kién bac nhat. hoc biéu kién bac hai.

Théng ké hoa cac s6 liéu thyc nghiém véi mé hinh dong
hoc biéu kién bac nhat va mo hinh dong hoc biéu kién béac
hai ¢6 hé s6 trong quan lan luot 13 0,9736 (hinh 4) va 0,9909
(hinh 5). C6 thé khing dinh, s6 liéu thuc nghiém phu hop
v61 mo hinh dong hoc bac 2.

Ding nhi¢t hip phu amoni ciia vit ligu EBB
Céc sb liéu thue nghiém xac dinh déng nhiét hép phu
dugc dua ra trong bang 1.

Bang 1. S li¢u thuc nghiém dang nhi¢t hap phu amoni clia vat
liéu.

NH,*, ndng d¢ chit rin 150 g/l

STT (Cnolg/l)
C(mgl)  q(mg/e) C/q (V)

1 10,00 2,28 0,052 44,175
2 16,00 3,61 0,082 44,024
3 20,00 4,58 0,103 44,603
4 25,00 5,73 0,128 44,643
5 30,00 6,92 0,154 44,932
6 40,00 9,30 0,205 45,440
7 50,00 11,75 0,255 46,078

Tir céc s6 liéu trong bang 1 (voi lugng chét hap phuy la
150 g/1, tai pH=6) c6 thé thay ring, phuong trinh déng nhiét
hap phu Langmuir (phuong trinh 3) mé ta twong d6i chinh
xéc kha nang hip phu amoni trén vét liéu EBB cii tién (hinh
6). Diéu nay thé hién qua hé sb twong quan R? ciia phuong
trinh hdi quy, trong khoang ndng d6 NH " thdp (nho hon 50
mg/l) va & pH=6, amoni duoc hip phu don 16p trén bé mat
vt lidu. Tir duong hap phu dang nhiét, dung luong hap phu
cuc dai xac dinh dugc 1a 18,72 mg/g vat lidu.
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v = 0,0603x + 43,271
R%=0,9257
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Hinh 6. Dang nhi¢t hap phy Langmuir NH,* clia vat li¢u, tai
pH=6.

Két luan

Tir cac két qua nghién ctru néu trén co thé rat ra mot sd
ket ludn sau:

- Kha nang hép phu NH," cta vat li¢u EBB ci tién phu
thudc rat nhidu vao do pH ctia dung dich, hiéu qua hap phu

t6i wru nhét tai pH=6, khi giam pH hiéu qua hp phu giam
nhanh.

- Vat liéu EBB cai tién hap phu NH,"véi tdc do rat nhanh
va dat can bang hip phuy trong khoang 180-240 phut.

- Qua trinh hap phu NH,* pht hop véi mé hinh dong hoc
biéu kién béc 2 véi hé sb tuong quan R?=0,9909.

- Phuong trinh ding nhiét hap phu Langmuir mo ta
twong doi chinh xdc sy hap phu NH," trén vat ligu, gia tri
dung luong hip phu NH," cyc dai la 18,72 mg/g.
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