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TOM TAT

Cong trinh si dung vo trau — mét dang phé pham néng nghiép nhw mét nguon nguyén liéu
tiém néing dé chiét xudt silica, nham tong hop zeolite 44 ¢é khd ndang hdp phu ammonia trong khi
thai, tng dung xir |f méi truong. Trong bai bao nay, mau tro trau thu dwrge c6 do tinh khiét cao, voi
ti 1é SiOy chiém 97,10% theo khéi heong. Két qua phan tich XRD va SEM cho thdy, mau zeolite 44
tong hop dwoc két tinh dudi dang nhitng khoi ldp phwong ddc trung, cing dién tich bé mdt riéng
dwoe phan tich bang phwong phdp BET la 2,549 m?/g. Pong thoi, nghién ciru con danh gid kha nang
xit | ammonia ciia mau zeolite 44 dd tong hop bang cdch thiét Igp mé hinh thi nghiém. Dwdi cdc
diéu kién t6i wu ciia mé hinh, mau zeolite 44 cho hiéu sudt xvr \i ammonia lén dén 70,16%, cung dung
lirong hdp phu tich iy va thoi gian dat dén diém cdn bang va diém bdo hoa lan heot la: 5,75 mglg
va 180 phat; 7,26 mg/g va 330 phdt.

T khoa: phé ph:flm ndng nghiép; tro triu; silica; zeolite 4A; ammonia; khi thai

1.  Giéi thi¢u

Ammonia 1d mot hop chit vé co phan cuc co cong thirc phan tir 1a NHs. O diéu kién
thuong, day 1a chit khi khong mau, mui khai, tan nhiéu trong nudc, va 13 mot chit khi quan
trong c6 trong khi quyén, tham gia vao chu trinh chuyén hoa nitrogen (Dang, 1999; Hoang,
2006). Tuy nhién, NHs khi ton tai trong khong khi v6i ndng do cao s& gay anh huong dén
sttc khoe con ngudi va méi truong. NHs co thé gay kich thich mat, bong duong hé hép, tc
ché than kinh, gay viém cubng phdi néu phoi nhiém trong thoi gian dai va tham chi 1a tir
vong (Gustafsson, 1997). Khong nhimng thé, NHs con c6 thé phan ting véi cac hoi acid trong
khong khi nhu H2SO4, HNO;3 tao thanh cac mudi (NH4)2S04, NHsNO3 (bui thr cap). Sau

Cite this article as: Le Vinh Phong, & Nguyen Thi Kim Anh (2021). Utilization of zeolite 4A synthesized from
silica in rice husk ash for ammonia removal. Ho Chi Minh City University of Education Journal of Science,
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d6, cac mudi nay s& trai qua cac qua trinh lang dong khé, ling dong wét xudng dit, giy 6
nhiém méi trudng nghiém trong (Baek & Aneja, 2004).

C6 nhiéu cong nghé dé loai bo6 ammonia khoi dong khi thai, trong d6, cong nghé hap
phu dugc wa chudng vi c6 nhitng wu diém nhu hiéu suit xi If cao, tiét kiém chi phi. Hon thé
nira, vat liéu hép phu c6 gia ré, dé tim va khi bio hoa c6 thé duoc giai hép dé tai str dung.

Hi¢n nay, bén canh than hoat tinh, cao lanh, chitin... thi zeolite cling 1a mdt loai vat
lidu hap phu dang duoc nghién ctru va ing dung nhiéu trén thi truong. Zeolite 1a hop chat
v co aluminosilicate, tinh thé c6 cau trac khong gian ba chiéu véi hé thong mao quan sap
xép trat ty va dong déu, chinh diéu nay da giup zeolite co kha ning phan chia (rdy) phan tir
theo hinh dang va kich thudc. Cong thitc chung cta zeolite: Man[(AlO2)a(SiO2)b].cH20,
trong d6 M 1a kim loai kiém hodc kiém tho, n 1a héa trj cia kim loai M, b/a 1a ti s6 nguyén
tir Si/Al (ti s6 nay thay doi theo tig loai zeolite) va ¢ 1a s6 phan tir nudc két tinh trong phan
tu zeolite (Georgiev et al., 2009).

C6 nhiéu loai zeolite khac nhau, tuy nhién, dua vao duong kinh dong hoc cua
ammonia, theo nghién ctru ctia Breck (1974), khi ammonia thAm thiu qua mang xdp silica
thi duong kinh dong hoc ctia ammonia 1a 2,6 A. Mit khac, nghién ctru cia Leeuwen (1994)
thi chi ra rang dudng kinh dong hoc ctia ammonia 13 3,26 A khi ammonia thdm thdu qua
silica vo dinh hinh. Ttur d6, nghién ctru quyét dinh Iya chon zeolite 4A — loai zeolite img vdi
ion bu la Na* (Drioli & Giorno, 2016) va c6 dudng kinh mao quan khoang 4 A (Nakano &
Nozue, 2007) dé tién hanh nghién ctru loai b6 ammonia khoi dong khi thai.

Dé vat liéu nay c6 kha ning tmg dung vao thuc té rong rai thi cAn tim kiém va tong
hop chung tir nhitng ngudn nguyén liéu cb sin, ré tién nhu phé pham néng nghiép, ma cu
thé hon 1a tro trdu (RHA). Tro trdu c6 ham luong silica vo dinh hinh 16n véi hoat tinh hoa
hoc cao, dugc tng dung trong nhiéu linh vuc khac nhau (Rahman et al., 2009; Phan &
Nguyen, 2015; Mohamed et al., 2015). Muc tiéu cua bai bao nay la téng hop zeolite 4A tir
silica tro trdu va khao sat kha nang xir Ii ammonia cia mau vét liéu tong hop duoc.

2.  Vatliéu va phwong phap
2.1. Héa chit

Céc hoa chit duoc sir dung trong nghién ctru ctia hing Xilong (Trung Qudc), bao gom:
aluminum chloride hexahydrate (> 97,0%), boric acid (> 99,5%), ethanol (> 99,7%),
hydrochloric acid (36,0 ~ 38,0%), methyl red, methylene blue trihydrate (> 98,5%), sodium
hydroxide (= 96,0%), sulfuric acid (95,0 ~ 98,0%).

2.2. Phwong phdp chiét xuit silica tiv vé triu
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Vo trau duge rira béng nudc may dé loai bo bui ban, dit cat trude khi duoe xir Ii béng
dung dich H.SO4 1 M trong 24 gio nham loai bo cac tap chét kim loai. Sau d6, vé trau duoc
rira lai bang nudc cat &én pH trung tinh, réi mang di phoi kho. Cudi ciing, than hoa vo trau
& 150°C trong 1,5 gio, va tro hoa mau sau khi than hoa & 600°C trong 4 gio dé thu RHA.
Mau RHA thu dugc ¢ dang bot mau tring (Hinh 1) va ¢6 chira silica.

Than hoa Tro hoa

v

150°C (1,5 gio) 600°C (4 gio)

Vo trau

L. Than RHA
sau xu li acid

Hinh 1. So do tom tdt qud trinh chiét xudt silica tir vo trau
2.3. Phwong phdp tong hop zeolite 44 tir silica

Ti 18 mol cac thanh phan cua zeolite dugc quy vé dang oxide (Doan et al., 2015) va
dugc trinh bay trong Bang 1.

Bing 1. Ti 1é mol cdc thanh phan trong zeolite 44

Ti 1€ mol cac oxide Khoéng gia tri bat bugc Gia tri duge chon
Si02/Al;03 16-2.2 2,0
Na20/SiO2 1,8-2,8 2,0
H>O/Na,O 30-50 50

pé téng hop zeolite, trude tién, NaOH 4 M dugc thém vao cdc chju nhiét co chua silica
tro triu va khudy tron déu trong 1 gio. Tiép theo, loc hdn hop trén dé thu dung dich, rdi thém
ngudn nhom (dung dich AICI; 1 M) vao dé tao hdn hop gel. Qua trinh két thuc, tién hanh gia
hoa dong hdn hop trong 24 gid. Sau d6, két tinh zeolite bang cach cho hdn hop phan tmg thuy
nhiét & 100°C trong 24 gid tiép theo. Cubi ciing, loc va gan rira két tia vé pH trung tinh, rdi
sdy kho & 105°C dén khdi lwong khong dbi, thu dugc zeolite va bao quan trong cdc day kin.
2.4. Phwong phdp nghién ciru ddc tinh vit liéu

Thanh phan héa hoc ciia mau tro trdu dugc xac dinh bang phuong phap quang phd
huynh quang tia X (XRF) trén thiét bi Shimadzu LAB CENTER XRF-1800. Cac lién két va
cac nhom chtrc trong mau tro triu dugc ghi bang quang phd hdng ngoai bién ddi Fourier
(FT-IR) boi thiét bj Bruker TENSOR 27 trén nén KBr.

Hinh thai bé mit cuia miu zeolite 4A duoc phan tich bang kinh hién vi dién tir quét
(SEM) trén may JEOL JSM-6400. Dién tich bé mit riéng dugc xac dinh bang phuong phap
Brunauer-Emmett-Teller (BET) tir dudng ddng nhiét hdp phu — giai hap phu khi N2 & 77 K
trén thiét bi Quantachrome NovaWin. Ciu trac ciia miu zeolite 4A duoc ghi bang phuong
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phap nhidu xa tia X (XRD) boi thiét bj Bruker D8 ADVANCE, vé&i ngudn birc xa Cu-Ko. (cO
bude song A = 0,154184 nm), goc quét 26 tir 5° dén 50°.
2.5. Phwong phdp thiét lip mé hinh thi nghiém

Hé thong md hinh khao sat kha niang xtr If ammonia cua zeolite 4A duoc thiét lap nhu
Hinh 2 vé&i nguyén I hoat dong nhu sau: Dong khi thai dau vao c6 chira ammonia (NH3) cua
hé thdng duoc tao ra nhd qué trinh hoa tron vai ti 16 xac dinh gitta khong khi duge bom day
[1] dua vao va dong khi ammonia tir binh khi ammonia héa long [2] (ndng do 99%). Luu
luong dong khi dugc kiém soét boi cac flow meter va dugc didu chinh bai céc van. Nong do
NHs du vao va dau ra lan luot duoc xac dinh théng qua hai hé impinger méc néi tiép [4] va
[5] c6 chira 10 mL dung dich hap thu (dung dich boric acid c6 thém han hop chi thi methyl
red va methylene blue) & mdi impinger. Trong hé thdng mé hinh, dong khi thai dau vao dugc
dan qua cot chua vat liéu [10] c6 chira zeolite 4A [3] theo chiéu tir dudi 18n trén. Mot bom
hat [9] dugc sir dung dé dam bao luu lugng Iy miu ciing nhu luu lugng dong khi qua cot.
Dong khi thai dau ra dwoc din qua mét erlen dung tich 500 mL c6 chtra dung dich H2SO4
0,2 N [6] dé hip thu hoan toan lugng NHs con sét lai.

[
9]

6] | -

[6] g e

T 17

1] Bom day [7] Hé impinger bao vé
1

2] Binh khi ammomia [8] Silica gel

121

4] H¢ impinger l?iy méu diu vio

[9] Bom it
[10] C6t chira vt lidu cin khao sat

—{}— Flow meter

[
[
[3] Vit liéu cin khao sat
[
[
[

5] H¢ impinger liy méu déu ra
]

6] Ho30502 N 4K} Van

]
Hinh 2. Hé thang mé hinh khdo sét kha ndng loai bé ammonia khéi dong khi thdi
bang phirong phép hap phu trén zeolite 44 da tong hop

Sau mdi 30 phat, dung dich sau hip thu duoc mang di phan tich ngay bang phuong
phap chuin d6 vai dung dich HCI 0,1 N. Quy trinh ldy mau va phan tich mau dugc lap lai
cho dén khi vat liéu bdo hoa ammonia.

3. Két qua va thao luin
3.1. Két qua chiét xudt silica tir vé triu

Sau khi tién hanh quy trinh nhu trong so dd ¢ Hinh 1, trung binh véi 100 g vo trdu ban
dau s& thu duoc khoang 13,48 g tro thanh pham. MAu tro thu duoc vdi ti 1¢ phan trim theo
khéi luong cac thanh phan hoa hoc dwoc xac dinh bang phuong phap XRF va thé hién ¢
Béng 2.
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Két qua trong Bang 2 cho thay, thanh phan chinh cia tro triu 1a SiO2 (chiém ti 1é
97,10%), ngoai ra con c6 BaO, PbO, CaO, Fe;0s, SOs, ciing mét s6 thanh phan khac chiém
ti 16 khong dang ké. Két qua thu duoc c6 su tuong ddng véi cac nghién ciru trude day, khi
tién hanh chiét xuét silica tir vo trau, thi thu duoc SiOz véi ti 1¢ phan traim theo khdi luong
trong tro co6 gia tri 16n hon 85% (Kalapathy et al., 2000; Rahman et al., 2009; Mohamed et
al., 2015), cao nhét 1a 99,44% (Real et al., 1996).

Bing 2. Két qua phén tich XRF thanh phan héa hoc cia tro trau theo khoi lwong

Thanh phin SiO, BaO PbO CaO FeO3 SO;  Chitkhac
Ham luong (%) 97,10 187 0,32 0,22 0,18 0,16 0,15

w
o
1

D6 truydn qua (%)
3

70

60

1 110365
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Sé séng (cm™) L

Hinh 3. Phé do FT-IR ciia mau tro triu Hinh 4. Mdu zeolite 44 da tong hop
Phd d6 FT-IR ctia miu tro trau (Hinh 3) cho thay, cic van hip thy tai 469,16 cm™,
802,28 cm* va 1103,65 cm™ dugc quy gan 1an luot cho dao dong ubn, dao dong kéo dan dbi
xung va bat d6i xtng cia lién két Si-O-Si. Con van hip thu tai 1638,18 cm™ tuong tmg vai

dao dong udn cua cac phan tir nudc bao quanh ma tran silica. Bén canh do, trong phd d6 FT-
IR con ¢6 van hép thu tai 3451,03 cm™, 13 do sy hién dién ctia nhom silanol (Si-O-H) va cac
phan tir nue bi hip phu (Luo et al., 2012; Simanjuntak et al., 2016).
3.2. Két qud tong hop zeolite 4A tir silica tro triu

Mau zeolite 4A thu dugce ¢ dang bot rin, trang, min (Hinh 4). Két qua XRD trong
Hinh 5 cho thiy mau nghién ctru c6 cac dinh nhidu xa chinh quan sat dugc & cac goc 26 lan
luot 1a 7,68° (200); 10,62° (220); 12,93° (222); 22,13° (600 + 442); 24,46° (622); 27,57°
(642); 30,40° (644 + 820); 34,64° (664). Két qua nay cé su tuong dong voi cac nghién ciru
trude day (Treacy & Higgins, 2001; Zavareh et al., 2018; Wang et al., 2019). Tir d6, c6 thé
két luan d3 tong hop thanh cong mau zeolite 4A tir silica tro triu.
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binh ctia tinh thé (nm), K 14 yéu t6 hinh dang (thong thudng c6 gia tri khoang 0,9), A 1a budc
song tia X téi (nm), B 1a d6 ma rong vach phd & vi tri mot nira chiéu cao téi da cua dinh
nhiéu xa (rad), va 0 1a goc Bragg (d9), nghién ctru da tinh dugc kich thudc trung binh cua
tinh thé zeolite 4A trong mau khoang 35,86 nm.

Két qua phan tich BET (Hinh 6) x4c dinh duoc dién tich bé mit riéng ctia mau zeolite
4A di tong hop 13 2,549 m?/g. Bén canh d0, két qua phan tich SEM (Hinh 7) cho thiy, cac
hat tinh thé hinh thanh & mau vat liéu tong hop duoc ton tai dudi dang nhirg khéi 14p phuong

voi D 1a kich thude trung

dac trung cua zeolite 4A.
3.3. Két qua khdo sdt khd ning hip phu ammonia ciia mau zeolite 44 da tong hop
3.3.1.Két qud khdo sdt danh huong cia khéi lwong vit liéu hdp phu

Nham xac dinh khéi lwong vat liéu hap phu téi vu, nghién ctru da tién hanh thi nghiém
bang cach giir 6n dinh luu luong dong khi thai qua cot vat liéu ¢ 2,0 L/phat, ndng do
ammonia dau vao 1a 7000 ppmv, sau d6 thay d6i khdi lwong zeolite 4A ¢ ba muc giatri 1 g,
2 g va 3 g. Sau mdi 30 phut, dung dich sau hap thu & cac hé impinger ldy mau dau vao va
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dau ra dugc mang di phan tich nong d6. Md hinh thi nghiém duoc van hanh lién tuc cho dén
khi vat liéu bdo hoa ammonia. Hiéu suat xir Ii ammonia theo thoi gian caa mau zeolite 4A
vé6i cac khéi luong vat liéu khao sat duogc thé hién ¢ Hinh 8.
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Hinh 8. Hiéu sudt xir 1i ammonia theo thoi gian ciia mdu zeolite 44 da tong hop
Véi cac khoi rong vt lidu hap phulalg,2gva3g

Két qua trong Hinh 8 cho thdy, diém can bang cia vat lidu & ca ba mirc khéi lwong
khao sat déu xuét hién sau khoang 120 phut ké tir khi tién hanh thi nghiém. Tuy nhién, thoi
gian dat dén diém bao hoa tmg vdi lugng zeolite 12 2 g va 3 g lai 1au hon (270 phut). Didu
nay c6 thé duoc giai thich 1a do khi khdi luong zeolite it (1 g), kha ning hip phu cua vat liéu
dién ra manh va khién cho hé nhanh dat dén trang thai bao hoa. Bén canh do, ung véi lugng
zeolite 4A 1a 2 g cho hiéu suét xir Ii ammonia sau 30 phut dau tién van hanh mé hinh 13 16n
nhit (59,47%). Nguyén nhan co thé xuét phat tir viéc néu khdi lwong vat liéu nhiéu (3 g) s&
gdy nén bi tac cuc b trong 16p vat licu, dan dén giam di¢n tich tiép xUc gitra vat li¢u va chét
6 nhiém, tir d6 anh hudng dén hiéu suat xir If ammonia cua vat liéu.

Nhu vay, viéc thay d6i khdi lugng c6 anh huong dén kha ning hip phu ammonia cua
vat liéu. Vi thé, dua vao hiéu suét loai bdo ammonia, bai bdo quyét dinh chon 2 g la khdi
lugng vat li¢u tbi uu dé tiép tuc khdo sat cac thong ) tiép theo.

3.3.2. Két qua khdo st anh hwong cia heu livong dong khi thai qua cét vit liéu

Dé khao sat anh huong ctia luu lugng dong khi thai qua cot vat liéu dén qua trinh hap
phu ammonia, thi nghiém dugc tién hanh bang cach duy tri nong d6 ammonia trong dong
khi thai ¢au vao & 7000 ppmv, khéi lwong vat liéu 13 2 g, sau d6 thay ddi luu lwong dong khi
thai qua cot vat liéu & ba muc gia tri 1,0 L/phat; 1,5 L/phat va 2,0 L/pht. Sau mdi 30 phdt,
dung dich sau hap thu & cac hé impinger ldy mau dau vao va dau ra dwoc mang di phén tich
ndng do. M6 hinh thi nghiém dugc van hanh lién tuc cho dén khi vat liéu b&o hda ammonia.
Hiéu suat xir I ammonia theo thoi gian cia mau zeolite 4A véi cac luu luong dong khi thai
qua cot vat liéu khao sat duogc thé hién ¢ Hinh 9.
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Hinh 9. Hiéu sudt xir i ammonia theo thoi gian ciia mau zeolite 44 dd tong hop
voi cac luu lwong dong khi thai qua cot vdt liéu la 1,0 L/phat; 1,5 L/phat va 2,0 L/phat

Két qua trong Hinh 9 cho thay, khi giam dan luu lugng ciia dong khi thai qua cot vat
li¢u tur 2,0 L/phut xuéng 1,0 L/phut, thi hi¢u suat xtr If ammonia cua mau zeolite 4A tang.
Nguyén nhan c¢6 thé duoc i giai 1a do khi luu lwong ctia dong khi thai dau vao qua cot vat
lidu qua 16n s& khién cho cac phan tir ammonia khong du thoi gian tiép xtc véi vat liéu, tir
d6 gay giam hiéu suét xtr Ii ammonia. Trong Hinh 9, khi luu luong khao sat 1a 1,0 L/phut,
zeolite 4A cho hiéu suat xir Ii ammonia cao nhét (63,50%), cting thoi gian xay ra diém can
bang va diém bio hoa 1an luot 1a sau 150 phit va 300 phut. Khi ting dan luu lwong khao sat
1én 1,5 L/phtt, mac du thoi gian dat bao hoa van 1a sau 300 phut, nhung diém can béng cua
vat liéu nay lai xuat hién sém hon, sau khoang 120 phut ké tir khi tién hanh thi nghiém.

Qua céc két qua néu trén da cho thy, viéc thay d6i luu luong ctia dong khi thai dau
vao c6 anh hudng dén kha ning hap phy ammonia cta vat liéu. Két hop cac dir lidu da phan
tich, nghién ctru quyét dinh chon 1,0 L/phut 14 luu luong ti wu clia dong khi thai dau vao
qua cot cho thi nghiém tiép theo.
3.3.3. Két qua khdo st anh hwéng ciia nong dé ammonia trong dong khi thai dau vao

Dé khao sat anh huong ciia ndng d6 ammonia trong dong khi thai dau vao dén qua
trinh hip phu ammonia, thi nghiém duoc tién hanh biang cach giit luu lugng dong khi thai
qua cot vat liéu ¢ 1,0 L/phat, khdi lugng vat lidu 13 2 g, sau d6 thay d6i ndng d6 ammonia
trong dong khi thai dau vao & ba khoang gié tri 4000 ppmv, 7000 ppmv va 10.000 ppmv.
Sau mdi 30 phut, dung dich sau hip thu & cac hé impinger lay mau dau vao va dau ra duoc
mang di phan tich ndng d6. M@ hinh thi nghiém duoc van hanh lién tuc cho dén khi vat liéu
bdo hda ammonia. Hiéu suat xu If ammonia theo thoi gian caa mau zeolite 4A véi céc néng
d6 ammonia trong dong khi thai dau vao duoc thé hién trong Hinh 10.
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Hinh 10. Hiéu sudt xi I ammonia theo thoi gian ciia mdu zeolite 44 da tong hop
V6i CAC nong do ammonia dau vao 1a 4000 ppmv, 7000 ppmv va 10000 ppmv

Két qua & Hinh 10 cho thdy, khi giam dan néng d6 ammonia déu vao khao sat tir
10.000ppmv xudng 4000 ppmv thi hiéu suit xtr I ammonia ctia mau zeolite 4A ting. Nguyén
nhan c6 thé duogc Ii giai 1a do khi ndng d6 ammonia trong dong khi thai dau vao qua 16n s&
khién cho cac phan tir ammonia nhanh chéng di vao va bi giit lai bén trong mao quan cua
vat liéu, lam ngh&n mao quan vt liéu, tir 46 gdy giam hiéu suat xtr If ammonia. O ca ba nong
d6 ammonia dau vao khao sat, hiéu suit xir Ii ammonia cua zeolite 4A déu 16n hon 63%.
Bén canh do, khi néng do NHs dau vao 1a 4000 ppmv, zeolite 4A cho hi¢u suét loai bo cao
nhat (70,16%), cung thoi gian dat dén diém bdo hoa 1én dén 330 phut.

Tir d6 cho thdy, viéc thay doi nong do ammonia trong dong khi thai ddu vao c6 anh
huong dén kha niang hip phu ammonia cua vat liéu. Bai bdo quyét dinh chon 4000 ppmv 1a
néng dd ammonia toi uu cua dong khi thai dau vao, vi day la néng d6 ammonia ma vat liéu
cho hiéu suét loai bd cao nhét.

3.3.4. Két qua khdo sdt thoi gian dat cdn bang va bao hoa ammonia

Hiéu suat xir I ammonia va dung luong hap phu tich liiy theo thoi gian dudi cac diéu
kién t6i vu ciia mo hinh thi nghiém: khdi luong vat liéu 1a 2 g, luu luong dong khi thai qua
cot vat liéu 1a 1,0 L/phut, néng do ammonia cua dong khi thai dau vao 1a 4000 ppmv trén
mau zeolite 4A da tong hop duoc thé hién ¢ Hinh 11.

2186



Tap chi Khoa hoc Trwdng BPHSP TPHCM Lé Vinh Phong va tgk

—=— Hiéu suét x(v ly ammonia

70 4 b e
—w— Dung luwgng hép phu tich Iy

60

50

40

30 +

20

Hiéu suét x ly ammonia (%)

10

'Y
Dung Iwgng hép phu tich Ity (mg/g)

0

LI LN B | L [‘I'I0

0 30 60 90 120 150 180 210 240 270 300 330 360 39
Théi gian hap phu (phat)
Hinh 11. Hiéu sudt xit li ammonia va dung Leong hdp phu tich lily theo thoi gian
& diéu kién téi wu ciia md hinh thi nghiém trén mdu zeolite 44 da tong hop

Két qua trong Hinh 11 cho thiy, sau 30 phat dau tién ké tir lac van hanh mé hinh thi
nghiém, dung luong hap phu tich liiy ciia zeolite 4A dat 1,05 mg/g. Trong 150 phut tiép theo,
dung lugng hap phu tich liy tiép tuc ting manh cho dén 5,75 mg/g. Nguyén nhan c6 thé dugc
giai thich 13 do trong giai doan dau, s6 lugng vi tri hip phu trén vat liéu nhiéu, chinh vi thé
cac phan tir NHz d& phan bd vao céc vi tri ndy, 1am ting dung luong hip phu tich liy. Tuy
nhién, sau khi cac vi tri nay bi lép dﬁy s& han ché sy hép phu ciia ammonia 1én vat liéu. Tu
d6 khién cho dung luong hip phu tich liy ting cham lai, dat bdo hoa tai 7,26 mg/g sau 330
phut ké tir khi tién hanh thi nghiém.

Két qua ctia nghién ctru nay co su khac biét so véi nghién ctru trude day ciia Asilian
et al. (2004) vé kha nang xir [ ammonia bang zeolite ty nhién (Clinoptilolite) dwoc 14y tir ba
vung khac nhau & Iranian 1a Semnan (Zs), Meyaneh (Zm) va Firoozkooh (Zs). V& dung luong
hap phu tich iy, tai diém can bang, zeolite 4A di tong hop cho két qua cao hon tir 1,71-2,56
lan so véi céc Clinoptilolite ké trén. Khong nhiing thé, thoi gian dat d¢én diém can bang caa
zeolite 4A ciing cao hon nhiéu so véi ba loai zeolite tw nhién trong nghién ctiu caa Asilian
et al. (2004), tham chi cao gap doi so voi mau Z¢. Khong nhitng thé, khi so sanh dung luong
hép phu tich lity va thoi gian dat dén diém bio hoa, thi mau zeolite 4A (7,26 mg/g; 330 phut)
cho két qua cao hon so vdi Zs (6,30 mg/g; 252 phat), Zm (5,62 mg/g; 225 phat) va Zs (6,00
mg/g; 242 phut).

4. Kétluan

Cong trinh di thu hoi dwoc RHA véi hiéu suat thu hoi 1a 13,48%. Pong thoi, chiét xuét
thanh cong silica tir vo trau véi ti 1& SiOz 1én dén 97,10%. Bén canh d6, tong hop thanh cong
zeolite 4A tir silica tro tru va xac dinh duogc mot $6 dac tinh cua vat liéu. Dua vao Kkét qua
SEM cho thay, mau zeolite 4A két tinh duéi dang nhing khdi 1ap phuong dic trung. Ngoai
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ra, nghién ctru ciing da khao sat mot sd yéu té anh huong dén qua trinh hdp phu ammonia
ctia zeolite 4A. Duéi diéu kién t6i wu cia mo hinh thi nghiém: khéi lugng vat liéu 13 2 g, luu
luong dong khi thai qua cot vat li¢u 1a 1,0 L/phut, néng dd ammonia ctia dong khi thai dau
vao 144000 ppmv, zeolite 4A da tong hop cho hiéu suat xir I ammonia 1én dén 70,16%, cling
dung luwong hap phu tich liy va thoi gian dat dén diém cén bang va diém bao hoa lan luot 1a
5,75 mg/g va 180 phut; 7,26 mg/g va 330 phut.

< Tuyén bé vé quyeén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cam on:Nhoém tac gid xin guvi I6i cdm on chéan thanh dén Khoa Méi truong ciing nhuw
Phong thi nghiém Sinh héa, B6 moén Sinh hoa, Khoa Sinh hoc — Céng nghé Sinh hoc tai
Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Thanh phd Hé Chi Minh da hé tro
thye hién nghién cau.
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ABSTRACT

In this project, rice husk — a form of agricultural waste, was used as a potential raw material
to extract silica, which produced zeolite to adsorb ammonia in the exhaust gas as well as
environmental remediation. The obtained rice husk ash sample has high purity with 97,10% SiO- by
weight. XRD and SEM results demonstrate that zeolite 4A sample crystallizes in the form of
characteristic cubes. BET result suggests that the specific surface area of material is 2,549 m?/g.
Moreover, this paper also evaluated the ammonia treatment performance of the synthetic zeolite 4A
sample by establishing the testing model. Under the conditions of the optimal parameters, the study
observed zeolite 4A sample with ammonia treatment performance up to 70,16%, as well as the
cumulative adsorption capacity and time to reach the breakthrough and saturation point: 5,75 mg/g
and 180 minutes; 7,26 mg/g and 330 minutes.

Keywords: agricultural waste; rice husk ash; silica; zeolite 4A; ammonia; exhaust gas
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