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TOM TAT: Bai béo trinh bay két qua nghién ctru qua trinh than hoa vo trdu va hoat
hoéa than thu dugc bang oxit sit tir &é xir Iy As trong ngudn nudc sinh hoat. Két qua
cho thiy khi than héa triu & nhiét d6 800°C trong khoang thoi gian 2 gid thi lwong
than thu dugc bang khoang 5% lugng trdu. Mang oxit sit tir 1én than v&i cac ham
luong thay ddi da thu duoc cac vat liéu tuong ing. Qua trinh nghién ctru kha nang
hép phu As cua cac vat lidu ndy cho thiy khi than chua dugc hoat hoa thi kha ning
hép thu As kém, nhung khi duoc hoat hoa bang cach phu 1én 16p oxit st tir thi kha
nang hap phu As cao hon. Vat lidu c¢6 kha nang hap phu téi wu 1a VL3%, véi trong
tai hip phu 0,109mg/g. Vi két qua nay, VL3% co thé duge st dung lam vat liéu xir
1y As trong nudc sinh hoat.

Tir khoa: Asen, Nudge sinh hoat, Oxit sit, Vo triu, Vat liéu

MANUFACTURING OF ADSORBENT MATERIALS OF ARSENIC FROM DOMESTIC
WATER USING RICE HUSK AND IRON OXIDE

ABSTRACT: The article presents the research results on the process of charring rice
husks and activating coal obtained with iron oxide to treat As in domestic water. The
findings indicate that when charring rice husks at 800°C for a period of 2 hours, the
amount of coal obtained is about 5% of rice husks. Iron oxide was mixed with charcoal
in varying concentrations to obtain the corresponding materials. The study of the
adsorption capacity of these materials showed that the adsorption capacity of As is poor
for non-activated charcoal, but improved significantly after activation with coating of
iron oxide. The material with optimal adsorption capacity has been identified as VL3%,
with an adsorption capacity of 0.109 mg/g. Based on these results, VL3% can be used
as a promising material for As treatment in domestic water.
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1. MO PAU

Asen con goi la thach tin, mdt
nguyén t6 c6 tinh doc cao, c6 kha ning
gdy ung thy & ndng do tir 10ppb [2]. O
nhiém asen trong nudc ngdm gy anh
huéng nghiém trong & cac nudc Pong A
va Pong Nam A. Theo uéc tinh co
khoang 60 tri¢u nguoi dang st dung
ngudn nudc ngdm lam nuée sinh hoat
chura asen c6 ndng do 16n hon 10ppb [3].
D3 c¢6 nhiéu phuong phap xir Iy Asen
nhu phuong phap tao két tua: FeAsO4,
Ca3(As04)2, Mn3(AsO4)2...phuong
phap trao d6i ion - cho nudc nhiém Asen
chdy qua cot chura anion CI°, phuong
phap sinh hoc - st dung thuc vat nhu
cdy duong xi c6 kha ning hap thy, tich
lity asen [4] hay phuong phap hap phu-
vat liéu hap phu 1a mot sé oxit kim loai
nhur A1Os, Fe304 hay hon hop cac oxit
trén dé hap phu assen trén chit bé mat.
Tuy nhién phuong phap két tua hay
trao d6i ion thuong doi hoi vé cong
ngh¢ kha phuec tap, khé ap dung tai cac
ho gia dinh, phuong phap sinh hoc
thuong ap dung dé hip phu asen tai cac
vung bi nhiém c6 néng do cao va chi
dat hiéu qua giam nong do Asen xudng
ma chua dat t6i tiéu chuin cho phép
cua nudc sinh hoat. V&1 muc dich tao
ra vat liéu gon nhe, linh dong, dé su
dung tir cic nguyén liéu tan dung, sin
c6 voi kha nang xir Iy Asen tét, hiéu
suét sir Iy cao, tac gia di nghién ciru
ché tao vat liéu hép phu asen tir vo triu
va oxit sét tir.
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2. CO SO LY THUYET VA
TIEN HANH THUC NGHIEM

Viét Nam la dat nude xuat khau gao
thudc hang dau thé gidi, cing voi do 1a
lugng vé triu duoc tao ra hang ndm lén
t6i 5 dén 6 triéu tAn. Thanh phﬁn hoéa hoc
clia trdu c6 trong bang 1

Bang 1: Thanh phin héa hoc

cia trau[1]

Thanh phin | Lwong (khoang%)
Soi tho 31,8 -49,8
Tro 12,3-29,8
Dau trau 0,42 - 3,1
?{i‘l’é’n‘;hﬁt 24,5-39,8
Celluloso 34,5-439
Pentosan 17,1- 21,9
Protein 1,7-7,5

Thanh phan hoéa hoc cua tro triu

trong bang 2:

Bang 2: Thanh phin héa hoc
ciia tro dét triu [1]

Thanh phian | Lwong (khoang%)
SiO, 86,9 - 97.2
K>0 0,6 - 2,5
Na,O 0,3-1,8
CaO 02-15
MgO 0,1-2,0
Fe20s 0,2-0,9
P20s 0,2-2,9
SO; 0,1-1,1

Cl 0,1-14




Than hoa trau va tach silic (Si) tir
tro triu duge duge tién hanh nhu sau:
Tron 50 gam triu voi dung dich Na>CO;
theo cac ti 18 % Na,COs/ tréu theo nhiing
ti 1¢ thay ddi tir 0 dén 60%, phoi kho va
tién hanh nhiét phan vé6i thoi gian thay
dbi tir 1 gid dén 5 gid, nhiét d6 thay ddi
tir 500 dén 1000°C trong diéu kién yém
khi. Sau mdi thi nghiém, xac dinh ham
luong SiO, bang cach cho Na,SiO; tao
thanh tac dung v6i dung dich HCI:

NaySiO3 +2HCI1 - SiO; + 2NaCl +
H-O

Than tao thanh, dugc st dung tinh
% tro va chi s6 Iod tir 46 danh gia duoc
dién tich bé mit riéng va kha ning hip
phu ciia than. Pong thoi, ciing tim ra diéu
kién tdi vu cho qua trinh san xudt than tir
VO triu.

Can 24,138 gam Fex(SO4)3 va
16,776 gam FeSO,.7H>0, cho vao binh
dinh mtrc 200ml, thém vao H,O cat dén
vach, lic déu tao thanh 200 ml dung dich
hon hop (A) ding ti 16 Fe** va Fe*" trong
oxit sat tir.

Phu Fe;04 1én than bang cach ngam
than trong dung dich hdn hop A, hut chan
khong, sau d6 dung dung dich NH4OH
10% dé két tua 2 hidroxit, ngam tiép hon
hop trong thoi gian 2 gid. Tién hanh rira
cot dua pH vé 7, déng thoi loai bo hét

(NH4), SO4 r6i nung chan khéng &
500°C trong vong 5 gio ta thu dugc vat lidu.

Khao sét so bo kha nang hap thu As
cua vat liéu bé“mg cach can 1 gam vat liéu
khi chua duoc hoat hoa va sau khi hoat
héa bing bang Fe;O4 rdi cho vao binh
500ml. Cho tiép vao binh 100ml dung
dich As (V) 2ppm. Tién hanh lic binh
v6i van téc 200 vong/phut trong thoi
gian 90 phut. Ttr do xac dinh dugc trong
tai hip phu theo phwong trinh ding nhiét
hap phu Langmuir

q
Voéi:
qe: tai trong hap phu mg/g

B b.Ce
e = Imax 77770

Qmax: tai trong hap phu cuc dai tinh
theo 1y thuyét (mg/g)

Ce: ndng do chét bi hip phu khi dat
trang thai can bang mg/l

b: hing s6 hip phu Langmuir.

3. KET QUA

3.1. Anh hwéng ciia nhiét dp dén
qud trinh than héa triu

Can 100g trau, tim v6i dung dich
Na»CO; véi ti 18 phan trim Na,COs/triu
bang 16%. Phoi kho, nung ¢ diéu kién
yém khi trong 2 gid v&i nhiét do thay doi
500 dén 1000°C. San pham dugc sir dung
tinh lugng Si0O; tach ra, d6 tro va chi )
Tod, két qua dugc cho trong bang 3:

Bang 3: Anh huéng ciia nhiét d§ dén qua trinh than héa triu

Nhiét do 500 600 700 800 900 1000
Si0; mg/g trau 71,2 74,2 79,4 82,1 83,7 83,9
Do tro % 27,5 20,7 13,1 52 5,1 5,1
Chi s6 Iod mg/g than | 282,1 | 307,5 | 391,1 | 493,2 | 4962 | 4982
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Tir bang két qua trén cho thiy nhiét
d6 phu hop dung dé than hoa tréu la
800°C. Tai nhiét d6 thap hon 800°C, d6
tro giam dan khi nhiét do ting, nhung
qua 800°C thi d6 tro gan nhu khong doi,
diéu nay cho thay téi 800°C thi qué trinh
than hoa d3 dién ra gan nhu hoan toan.
Xac dinh chi s6 Tod v6i cac mau than thu
duoc, két qua cho thay chi sé Tod co gia
tri 493,2 mg/g khi nung mau tai 800°C,
gia tri nay gan nhu khong ddi voi cac
mau khi nung & nhiét do cao hon. Gi4 tri
nay tuy thap hon than hoat tinh (500-
1200). Tuy nhién, do tinh chit cua

nguyén li¢u co thé tan dung, dé lam do
vay, viéc nghién ciru van duoc cho 1a c6
gia tri thyc tién. Tl nhitng phan tich trén
nhan thiy 800°C 1a nhiét d6 dung dé
nghién ctru tao cac thi nghiém tiép theo.

3.2. Anh hwéng ciia % Na:CO;
dén qud trinh than héa triu

Céch thirc tién hanh thi nghiém nhu
muc 3.1. Tuy nhién ti 1& phan trim
Na>COs/trdu thay dbi lan luot bang cac
gia tri 0; 4; 8; 12; 16; 18; 20; 30. San
phém ctia m6i mau duoc sir dung tinh
lugng Si0O; tach ra, d6 tro va chi s6 Tod,
két qua duoc ghi trong bang 4:

Bang 4: Anh hwéng ciia ti 1¢ phin trim Na,COs/triu
dén qua trinh than héa triu

Ti 16 %

00 4 12 1 | 2
Na,COs/trau 0 8 6 8 0 30
5102 mg/g 752 | 794 | 82,1 | 83,7 | 83.9 | 83,8 | 83,7

trau
Poto% | 37,5 | 257 | 135 | 82 | 52 | 51 | 52 | 53
Chisolod | o)1 | 2875 | 3411 | 453.1 | 4862 | 488.2 | 487.2 | 489.7
mg/g trau

Két qua trén cho thiy: Khi ti 1¢
phan traim Na,COs/trdu bing 0, nghia 1a
chua cho Na;COs thi khong tach dugce Si
ra khoi trdu. Khi ti 1& phin trim
Na;COs/trdu tir 16% tr 1én thi ham
luong SiO: tach ra khong thay doi, do
than hoa ciing dat t&i gid tri cuc dai
(5,2%), do vay ti 16 NayCOs/triu
bﬁng16% dugc chon lam cho cac thi
nghiém tiép theo.
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3.3. Anh hwéng ciia thoi gian dén
qud trinh than héa triu

Céach thtc tién hanh thi nghiém
nhu muc 3.1 voéi ti 1& phin trim
Na>COs/tridu bang 16%, nung & nhiét
do 800°C, trong nhitng khoang thoi
gian 1; 2; 3; 4; 5 gid. San phém cua
mdi mau duoc st dung tinh luong SiO»
tach ra, do tro va chi sb Tod, két qua
dugc ghi trong bang 5:



Bang 5: Anh hwéng thoi gian dén qua trinh than héa tro

Tho1i gian

nung (gio) I 2 3 4 >

$10. mg/g 422 82.6 83.1 82.6 82.9
trau

Do tro % 8.5 5.1 5.0 5.1 52

Chi s6 Iod 292.1 4882 481.1 4831 4825

mg/g trau

Két qua trén cho thay: Thoi gian dat
hiéu qua cao nhét cho qua trinh than hoa
va tach Si0O2 1a 2h. Qua thoi gian nay,
luong SiO; ra thém khéng dang ké. Nhu
vay, ti1é NaxCOs/trau béng 16%, nung tai
nhiét do 800°C trong thoi gian 2h dugc
st dung tao than tir vo trAu dé tién hanh
cac thi nghiém sau.

3.4. Mang oxit st tir Ién than

Than triu thu duoc tir nhimg diéu
kién tdi wu & céac thi nghiém trén dugc

dem mang Fe;Os 1én bang cach can
nhimg mau 100 gam, dwgc ngam lan luot
trong H2O; 1,5ml; 15,2ml: 57,5ml va
71,5ml dung dich A, tuong tng voi ti 1¢
Fe3O4/than 1a 0%, 0,1%. 1%. 3% va 5%,
sau d6 tién hanh thi nghiém nhu da trinh
bay tai muc 2, ta s€ dugc cac vat li¢u
VL0%, VL 0,1%, VL1%, VL3%, VL5%.
Xac dinh két qua mang Fes;O4 1én than
bang cach sir dung gian dd6 EDS. Ham
lwong % cac nguyén tb trong cic mau vat
liéu cho trong bang 6:

Bing 6: Ham lwong %Fe trong cdc méu vit ligu

VL VL 0% VL 0,1% VL1% VL3% VL5%
%C 93,12 92,32 91,32 90,24 89,23
%0 6,88 7,47 7,95 8,92 9,42
%Fe 0 0,21 0,53 0,84 1,35

Két hop voi viéc st dung nam
cham dé kiém tra tir tinh ctia vat liéu, c6
thé két luan da phu thanh cong oxit sit tir
1én bé mat than. Cac mau vat liéu dugc
st dung dé thir kha ning hip phu As.

3.5. Khi ndng hip phu As ciia
than trwdc va sau khi hoat hoa

Can 1 gam cac loai vat liéu VL
0%:; VL 0,1%; VL 1%; VL 3%; VL
5% roi tién hanh thi nghiém nhu da
trinh bay tai muyc 2. Két qua trong tai
hip phu va ndng do As lac can bing
duogc cho trong bang 7:

Bing 7: Khd ning hdp thu As ciia cdc méu vit ligu

VL VL 0% VL 0,1% VL1% VL3% VL5%
Qe 0,014 0,032 0,075 0,109 0,107
Ce 0,194 0,165 0,093 0,052 0,056
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Két qua trén cho thay: khi chua
mang st tir 1én than thi kha nang hap phu
clia than v&i As 1a rat thap. Khi ham
luong st tir mang trén than tang dan toi
3% thi kha ning hap phu As ting dan,
nhung khi vugt qua 3% thi kha ning hip
phu lai giam dan. Diéu nay c6 thé dugc
giai thich 14 do ham lugng sit tir du, che
1ap 1 phan 16 x6p nén kha nang hap phu
bi giam. Do vay, VL3% dugc chon dé
tién hanh cac nghién ctru tiép theo.

3.6. Thoi gian cén bang hdp phu
As cua than sau khi hoat hoa

Can 1 gam loai vat liéu VL 3%; 1oi
tién hanh thi nghiém nhu da trinh bay &
muc 2. Tuy nhién, thay d6i thoi ngam lic
bang cac gia tri 15”; 307 607; 907; 1207
150", Két quia trong tai hap phu va nong do
As ltc can bang duoc cho trong bang 8:

Bing 8: Swr phu thuéc trong hirong
hip phy va nong dé cin bang vio thoi gian

Thoi gian
(Phut) Ce Qe
15 0,103 0,035
30 0,094 0,061
60 0,068 0,092
90 0,053 0,108
120 0,052 0,109
150 0,052 0,109

Tir két qua trén cho thiy: trong
khoang thoi gian nho hon 90 phut thi kha
ning hip phu ting dan, ndng do As giam
dan, dat cuc dai tai thoi gian 90 phut.
Nhung khi vuot qua 90 phat, d6 hip phu
cta vat liéu khong ting, nong do As cén
bang khong giam. Piéu d6 chimg t6
khoang thoi gian 90 phut la khoang thoi
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gian dat dugc can bang hap phu. Do ciing
14 thoi gian dé tién hanh nghién ctu cac thi
nghiém tiép theo.

4. KET LUAN

- Nhiét d6 tdi wu cho qué trinh
than héa vé tru tao thanh than cho chi
s6 Tod cao 1a 800°C véi thoi gian nung
yém khi 1a 2 gio, ti 16 NaCOs/trau
bang16%.

- Mang Fe3O4 lén than voi ti 1€ 3
s& tao ra vat lidu c6 kha niang hap phu
As t6t nhat

- bo hép phu tdi da cua vat liéu
dugc tao ra la 0,108 mg/gam.

Két qua cac nghién ctru vé& do hap
phu ctia VL3% phu thudc vao cac yéu tb
khac nhu pH, ciac kim loai khac...sé&
dugc trinh bay trong bai bao tiép theo.
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