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TOM TAT

Trong nhiing ndm gan day, viéc x li & nhiém ngudn nudc la mot trong nhiing dé tai dugc cac nha
khoa hoc trong va ngoai nuéc quan tam, vi nudc khdng nhiing cé vai trd rdt quan trong trong doi
s6ng clia con Ngudi va trong qué trinh san xuat. Tuy nhién, cting vai sy phat trién khéng ngiing
cla thai dai cong nghiép hda, hién dai hda, thi nguén nudc dang cé nguy ca bi 6 nhiém rat cao.
Trong doé, thanh phan gay 6 nhiém trong nudc la cac ion kim loai nang t& nudc thai san xudt tai nha
may & cac khu cong nghiép. Theo nghién ctu, kim loai nang dugc biét la vé cling doc hai doi véi
cac sinh vat séng, ngay ca & ham lugng thap (ppm). Vi vay, viéc loai bo kim loai ndng va cac chat
6 nhiém khéac trong nudc dugc coi la mot gidi phap quan trong dé khdc phuc moéi trudng. Trong
bai bao nay, chiing téi nghién ctiu kha ndng hap phu mot sé ion kim loai ndng (Pb?+,Cd?tva Crot)
clia vat liéu nano silica dugc chiét xuat va tinh ché tir vo trdu Viét Nam. Cau tric cla vat liéu duoc
nghién ctiu bang nhiéu xa tia X (XRD) va quang phd FT-IR. Bang phan tich quang phd nguyén tur
hap phu (AAS), cho thdy chiing minh hiéu suat hap phu ion kim loai nang cta silica theo ty 1& chat
ran - 16ng tét nhat déi vai dung dich Pb2+ va Cd2t 13 0,6 g/50 mL véi ndng do hap phu tuong Ung
la 20,20 mg/L va 13,37 mg/L dat hiéu sudt 96,18% va 57,30%. Két qua khao sat hdp phu theo thoi
gian cho thdy thoi gian dat dugc su can bang hap phu la khoang 1,5 gi¢ cho ca hai trudng hop
véi nbng do hdp phu tuong tng la 20,53 mg/L va 14,74 mg/L, dat hiéu sudt lan luot la 97,78% va
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Tu khoa: hap phu kim loai nang, ion kim loai ndng, téng hop silica, xtr ly nudc, vo trau

GIGI THIEU

Mot s6 kim loai ndng ¢é doc tinh nhu cadmium (Cd),
Nikel (Ni), chi (Pb) va crom (Cr) 1a nhiing thanh phan
ty nhién ctia vo trai dat!~7. Néu trong nudc sinh hoat
c6 ham lugng kim loai vugt qud ngudng cho phép
sé gdy nhiéu tac hai cho stic khoe con ngudi va sinh
vat khac®~!!. Tuy nhién, kim loai ning khéng dé bi
phén hity mét cach ty nhién, sy ton tai cing doc tinh
ctia ching c6 thé dan dén 6 nhiém ngudn nudc sinh
hoat 1%, Viéc st dung kim loai ndng trong cong
nghiép ngay cang ting da dan dén sy gia ting cic chét
kim loai trong nguén nudc ty nhién ''-!°, Nhiéu cong
nghé xtt Iy nuéc da dugce sti dung d€ loai bo kim loai
nédng khoi nudc bao gébm két tha, dién hoa, trao déi
ion, loc, két ttia, hap phu va sinh hoc!. Mbi phuong
phép déu c6 nhiing vu va nhugc diém ciing nhu pham
vi ting dung khdac nhau tuy thudc vao loai kim loai,
ndng do, téc dd dong chay va chét lugng nudc tho 2.
Tuy nhién, viéc xay dung cac hé thong xt li nudc thai
thudng c6 chi phi cao, khéng hiéu qua va tao ra san
phdm phu giy 6 nhiém thi cdp khi xi ly nudc thai
c6 noéng do kim loai ndng tii 1-100 mg/L, di€u nay
da gay trd ngai rat 16n cho cdc nha mdy va khu cong

nghiép. Do véy, yéu cdu cho cac nha khoa hoc phai
ché tao dugc loai vat liéu c6 thé hdp phu cac kim loai
nédng trong nude véi gia thanh hop li, c6 thé dp dung
dugc ngay va khong can phai c6 hé thong xt i phic
tap. TUu nhiing két qua nghién ctiu trén thé giéi cho
thdy silica khong nhiing hdp phu t6t kim loai ndng
nhu kém (Zn), d6ng (Cu) 131917, ma con ¢6 chi phi
san xudt thip, than thién v6i moi truong va dic biét
khong tao ra san phdm 6 nhiém thi cip. Vi vay, trong
bai bdo nay, ching t6i nghién ctiu kha nang hip phu
mot s8 ion kim loai ning Pb?*, Cd** va Cr®fca
vat liéu nano silica dugc chiét xuat va tinh ché ti vo
trdu Viét Nam. Vo trdu cht yéu chiia cac chét hiiu co
(celulose va lignin) v6i ham lugng cac nguyén t6 car-
bon, oxygen, hydrogen, va silic tuong d6i 16n, trong
d6 ham lugng nguyén t6 silic tuong ddi cao chiém
9,20% (tuong tng véi 19,71% SiO3), con ham lugng
cdc nguyén t6 khic khong dang ké'8. Do d6, chiing
toi tdn dung nguén silica dugc ché bién ti vo triu
- vOn la ngudn phé phdm rat doi dao ctia mot nude
nong nghiép cé truyén thdng trong lda tii lau doi nhu
Viét Nam. Chung t6i sti dung cac phuong phap hoa
hoc nhdm bién tinh bé mit silica d€ tao ra loai vat liéu
kich thudc nanomet ¢ kha nang hap phu mot s6 kim

Trich dén bai bdo nay: Tam D T B, D6 N T, Quéc L K, Nhan H T C. Ché bién silica tir vé trdu - iing dung
tao vat liéu xtr ly kim loai nang trong nudc thai cong nghiép. Sci. Tech. Dev. J. - Nat. Sci.; 4(4):789-798.
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loai ning.

VAT LIEU VA PHUONG PHAP

Héa chat va thiét bi

Vo trdu dugc st dung c¢é nguén gbc tii Long An
va cdc loai hoa chat nhu nuéce cit 1 14n, NaOH rin
(Trung Quoc), acid HC1 36-38% (Trung Qudc), mudi
Pb(NO3), (Trung Quéc), mudi CdCl, (Nhat Ban) va
mot 8 thiét bi dung cy nhu can tiéuly OHAUS PA214
(d6 chinh xdc 0,0001), mdy khudy tit gia nhiét Wisd
MSH -20A, tu séy, nhiét k& 110°C, bercher nhya 100
mL, 500 mL, bercher thuy tinh 250 mL, 16 nung va
mot s6 dung cu khac.

Thuc nghiém

100 g trdu dugc st dung c6 ngudn goc tii Long An
va dugc xay thanh bdt min trudc khi st dung. Sau
do, tréu dugc rtia v6i acid HCI 3M trong 0,5 gis d€
khdo sat do tinh khiét sau két tha. Tiép theo, trdu
dugc nung trong 16 & nhiét d6 200°C trong 2 gid, sau
do6 nang lén nhiét do 700°C va u nhiét trong 3 gio.
Sau khi nung xong, triu cé dang bét, mau trang, khéi
lugng thu dugc khoang 10-12% so v6i khdilugng trau
ban ddu. Tro trdu sau khi nung dugc hoa tan trong
dung dich NaOH 3,5M, sau d6 dugc khudy gia nhiét
v6i nhiét 6 80°C trong 8 gig. Dung dich sau khi hoa
tan dugc goi 1a dung dich thuy tinh long. Dung dich
thuy tinh long dugc loc chin khong qua gidy loc d€
loai bé nhiing cin con sét lai. Sau khi loc xong, dung
dich thuy tinh long dugc két tiia bang dung dich HCI
2M dén khi pH dung dich dat 2. C6 thé thu dugc sil-
ica 6 dang gel hodc & dang két tia tuy vao diéu kién
két tha. Quy trinh diéu ché silica dugc tdng quat theo
sa d6 Hinh 1.

Quy trinh khdo sit anh hudng cta ti 1é rin - long
dén kha ning hdp phu ion kim loai ndng cta silica
dugc trinh bay nhu Hinh 2. Cho khéi lugng xac dinh
0,5g; 0,6g; 0,7g; 0,8g; 0,9g; 1,0 g silica vao 50 mL dung
dich ion kim loai Pb?t,Cd?*va Cr®" (ba dung dich
riéng 1€) c6 néng do tuong ting la 21 mg/L, 24 mg/L
va 23 mg/L. Sau d4, tién hanh khudy hon hop trén
mady khudy ti v6i thoi gian 60 phat. Ting mau dung
dich sau khi khudy dugc téch riéng phén rin - long
béng gidy loc, thu dugc phan dung dich trong suét véi
méiu Pb?*, Cd** va dung dich mau ving nhat véi miu
Cr%F. Sau d6, 14y mbi dung dich nay 10 mL dé do AAS
nhédm phén tich ndng d¢ ion kim loai trong dung dich.
Suy ra nong d6 ion kim loai ndng da dugc silica hdp
phu bang cach 14y néng do chuén ban diu trit di ndng
do6 do dugc sé thu dugc nong do silica hdp phu.

Quy trinh khéo sat su hip phu kim loai ning cua sil-
ica theo thdi gian dugc trinh bay nhu Hinh 3. Cho
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Hinh 1: Quy trinh diéu ché silica tur vé trau

0,5 g silica vao 50 mL dung dich ion kim loai Pb>* va
Cd2* (hai dung dich riéng1é) da chudn bi sdn c6 néng
do tuong tng 1a 21 mg/L va 24mg/L. Sau d6, khudy
hén hgp trén méy khudy tu v6i khoang thoi gian 30
phit, 60 phut, 90 phut, 120 phut, 150 phit va 180 phut.
Tung miu dung dich sau khi khudy dugc tach phan
rin long riéng bang gidy loc, thu dugc phin dung dich
trong suSt d6i véi miu Pb>+ va Cd>*. Sau d6, 14y méi
dung dich nay 10 mL d€ do AAS nhim phan tich nong
d6 ion kim loai trong dung dich tit d6 suy ra néng do
ion kim loai da dugc hip phu.

KET QUA VA THAO LUAN

Thanh phan va cau tracssilica thu dugc tirvé
trdu sau qua trinh diéu ché

Két qua phan tich thanh phan silica thu tu triu sau
qua trinh t6ng hgp va két tta dén pH 2 dugc thé hién
qua Bang 1. Trong d6, nguyén t6 Si chiém dén 98,33%
vé khéi lugng trong silica sau khi két taa. Cac nguyén
t6 khac chi chiém ti 1€ it trong thanh phén silica, diéu
nay khong lam anh hudng dén cu tric ciing nhu kha
nang hap phu ctia silica.

Mau silica dang bot mau trang dugc chup nhiéu xa tia
X (XRD) bing mdy D8 Advance Burker quét géc 10°
dén 50°. Két qua thu dugc trinh bay trong Hinh 4.
Trong Hinh 4 sy xuft hién ving phd mé rdéng &
khodang 22,5°-40° vé6i cudng do rat thip cho théy sil-
ica thu dugc ton tai & dang v6 dinh hinh, c6 d6 x6p
cao va c6 kha nang phu hgp véi ting dung hip phu
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Silica 0,5g; 0,6g; 0,7g;
0,8g; 0,9¢g; 1,0g

L

Ph=:Cd”, C1

Do AAS

Phan tich néng do ion kim
loai trong dung dich.

= Suy ra nong do ion
kim loai da dugc hap phu.

Hinh 2: Quy trinh khao sat anh hudng cua ti |é ran - 16ng dén kha nang hap phu ion kim loai ndng cua silica

Bang 1: Ti Ié phan tram khéi lugng nguyén té trong silica (tinh theo dang oxide quy chuan 100%)

Nguyén t6 Si Al

Phan tram khéi lugng (%) 98,33 0,70

Cl Na Fe K

0,48 0,46 0,01 0,01

kim loai ning. D€ kiém tra thém vé cdu tric cua Si
sau khi diéu ché, cdc mau Si dugc do FT-IR va c6 két
qua nhu Hinh 5.

Két qua phd FT-IR (Hinh 5) cho théy, cdc dinh hép
thu tai cic s6 séng 3492 cm™!, 3454 cm™!, 1083
cm 1, 800cm ! va khodang 500 cm L 1a nhiing dinh
ddc trung cho cu tric clia silica. Tai viing 6 s6 séng
tl 3492 cm ™! dén 3454 cm ™! xufit hién dinh c6 cudng
d6 kha manbh, la dac trung cho dao dong kéo dan ctia
nhoém OH trén bé mat silica, diéu nay ching to sil-
ica c6 xudt hién cic nhém silanol. Tai 1083 cm™!
xudt hién dinh c6 cudng d6 manh, 1a déc trung cho
dao dong kéo dan bat ddi xiing cta lién két Si-O-Si.
Dao dong ctia lién két Si-OH tuong ting véi dinh xudt
hién tai 800 cm~!. Tai khoang 500 cm~! xuit hién
cac dinh la do dao dong kéo dan d6i xiing clia nhém
Si-O-Si. Két qua phén tich IR, cho thdy da thu dugc

silica v&i cdc nhom silanol trén bé mait.

Khao sat &nh huéng cua ti 1é ran - I6ng dén
kha nang hap phuion kim loai nang cta sil-
ica

Theo Bang 2 va Hinh 6 (biéu d6 so sinh néng d¢ cac
ion kim loai bi silica hdp phu theo ti1é rin - long), sil-
ica hép phu cao nhét véi cdc mau Pb02 va Cd02 tuong
ung voi ti1é ran - long 13 0,6 g silica/50 mL dung dich
Pb%* (néng d6 21 mg/L) va 0,6g silica/50 mL véi dung
dich Cd** (ndng d6 24 mg/L), véi néng d6 hip phu
dugcla 20,20 mg/Lion Pb>* va 13,75 mg/L ion Cd**.
V6i mau Pb01, do trong dung dich lugng silica khong
dt &€ hdp phu t6t ion Pb?>* trong dung dich khi chi
hép phu dugc 19,25 mg/L. Mau Pb02, Pb03, Pb04 ti
1é rin long hop ly, néng d6 ion kim loai bi hdp phu
6n dinh trén 20 mg/L. Mau Pb05, Pb06 néng do hip
phu bét dau gidm, do khdi lugng silica trong dung
dich cao, giy nén hién tugng két ty, lam giam dién
tich bé mat cua silica, khién cho nong d¢ ion pb2t
bi hdp phu giam xuéng”'>1>16(tuong tu véi cic mau
Cdo3, Cd04, Cd05 va Cd06). Nhu vay, trong cac thi
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0.5g Silica

50ml dung
dich

Pb2+. Cd2+ Pha’i:n tich nf’“mg do ion kim
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= Suy ra nong do ion

kim loai da duoc hfip phu.

Hinh 3: Quy trinh khao sat su hap phu kim loai ndng cta silica theo thai gian
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Hinh 4: Gian d6 phan tich nhiéu xa XRD cua silica
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Bang 2: Anh huéng ctia ti 1& rén l6ng dén qua trinh hip phu ion Pb2t, Cd?t va Cr®* trong nuéc

Khdi lugng cua silica (g) 0,5
Dungdich Pb>* Ky higu miu Pbo1
Nong d9 dau (mg/L)
Nong d0 sau phan 1,75
ung (mg/L)
Nong d¢ hip phu 19,25
(mg/L)
Hiéu suat (%) 91,64
Dung dich C&*" Ky hiéu miu cdol
Nong d¢ dau (mg/L)
Nong d0 sau phan 11,64
ting (mg/L)
Nong d0 hidp phu 12,36
(mg/L)
Hiéu suit (%) 51,49
Dungdich Cr" Ky hi¢u miu Cro1
Nong d6 dau (mg/L)
Nong do sau phan 22,5

tng (mg/L)
Nong d0 hidp phu 0,5
(mg/L)

Hiéu suat (%) 2,17

0,6 0,7 0,8 0,9 1,0
Pb02 Pb03 Pb04 Pb05 Pb06
21,00
0,80 0,92 0,84 0,88 1,01
20,20 20,08 20,16 20,12 19,19
96,18 95,64 96,02 95,81 95,19
Cdo2 Cdo3 Cdo4 Cdos Cdo6
24
10,25 11,88 12,08 12,34 13,08
13,75 12,11 11,92 11,66 10,92
57,30 50,48 49,67 48,59 45,50
Cr02 Cr03 Cro4 Cr05 Cr06
23
22,6 22,9 21,9 22,4 22,7
0,4 0,1 0,1 0,6 0,3
1,74 0,43 4,78 2,61 1,30

nghiém trén ti1¢ rin - 16ng t6t nhat cta silica hap phu
ion Pb?>* trong dung dich 12 0,6 g/50 mL, dung dich
c6 néng d6 21 mg/L. D&i v6i CréF, hidu qua hip phy
clia silica v6i ion Cr®* khong dat hiéu qué khi néng
d6 hép phu t6i da chila 1,1 mg/L dat hiéu sudt 4,99%.
Ton Cr% bi hdp phu it c6 thé do khi hoa tan vio nuéc,
CrO3 bi hydrate hoa tao thanh H,CrOy4 theo phuong
trinh sau:

CrO3 +H,0 < HyCrOy4

Acid cromicla mot acid manh va phén ly theo phuong
trinh:

H,CrO4 <> HCrO; +H™;
2H,CrO4 ¢+ Cry 03~ + Hy0

Vi véy, khi hoa tan vao nudc, CrO3 tao mdi trudng
acid, lam gidm qud trinh phén ly trong nudc cta
nhém silanol: SiOH <+ SiO™ + HT. Kha ning phan
ly kém ctia nhém silanol lam gidm céc tdm hdp phuy,
do d6 hiéu suit hip phu cua silica khong cao. Ngoai
ra, trong dung dich Crt ton tai & dang HCrO* va
Cry 072_, 6 kich thudc 16n nén khé len 16i vao trong

794

cdc 16 x0p cuia silica nén kho hinh thanh nén nhiing
lién két bén véi nhom silanol. Nhu vay, kha nang hap
phu ion Cr®F tit CrO3 cta silica khong hiéu qua. Tit
két qua ctia Bang 2 va Hinh 6, nhan théy silica hdp phu
Crot khong hiéu qua (hiéu sudt dudi 5%) nén khong
dugc ti€p tuc khao sat hip phu theo thoi gian. Hiéu
sudt hip phu ion kim loai ning cua silica theo ty 1é
chit rén 16ng tét nhét d6i véi dung dich Pb>*+ va Cd*+
la 0,6 g/50 mL v6i ndng d6 hap phu lan lugt la 20,20
mg/L va 13,37 mg/L dat hiéu suit tuong ting 96,18%
va 57,30% (Hinh 7).

KHAO SAT SU HAP PHU KIM LOAI
NANG CUA SILICA THEO THOI GIAN

Sau khi tién hanh chubi khéo sat theo thoi gian anh
hudéng dén qua trinh hip phu céc ion kim loai ning
trong nudc cua silica, ndng d6 con lai trong dung dich
ctia cac kim loai do dugc bang phuong phép AAS, dé
tim dugc néng do ion kim loai bi hép phu, ta ldy néng
d6 chuén ban dau trit cho néng d6 do dugc sé thu
dugc néng do silica hdp phu.

Bang 3 va Hinh 8 cho thdy néng d¢ hdp phu ting
dan theo thai gian. Silica hdp phu ion Pb?* va Cd>*
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Hinh 7: Hiéu sut hap phu ion kim loai néng cua silica theo ty I& chat rén long
Bang 3: Anh huéng clia thai gian dén qua trinh hap phuion Pb2* va Cd?*
Thoi gian hip phu (gio) 0,5 1 1,5 2 2,5 3
Dung dich Pb>* Ky hiéu miu Pb01 Pb02 Pb03 Pb04 Pb05 Pb06
Nong d6 dau (mg/L) 21,00
Nong d6 sau phaning 1,94 1,82 0,47 2,08 0,6 0,6
(mg/L)
Nong d6 hidp phu 19,06 19,18 20,53 18,92 20,40 20,40
(mg/L)
Hiéu suit (%) 90,76 91,33 97,16 90,10 97,14 97,14
Dung dich Cd*" Ky hiéu miu cdot Cd02  Cdo3  Cdo4 Cdos Cdo6
Nong d¢ dau (mg/L) 24
Nong d¢ sau phan Ging 11,67 10,13 9,26 10,32 9,29 10,47
(mg/L)
Nﬁng d6 hap phu 12,33 13,87 14,74 13,68 14,71 13,53
(mg/L)
Hiéu sudt (%) 51,38 57,79 61,42 57,00 61,29 56,38
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tot nhat trong thai gian 1,5 gid, véi nong d6 hip phu
tuong tng la 20,53 mg/L va 14,74 mg/L dat hiéu suit
1an lugt 14 97,78% va 61,44% (Hinh 9). O thoi gian 0,5
git va 1 giod, do thoi gian ngdn nén khong du dé€ cac
ion kim loai bi hdp phu bdi nhom silanol nén noéng
dd hép phu cic ion Pb?T va Cd>* thép. Thoi gian 1,5
gitr 1 thoi gian viia da dé céc ion Pb>+ va Cd2T bi
hép phu boi cdc nhom silanol trén bé mat silica, sau
khoang thoi gian nay, ndng do hip phu giam nhe va
6n dinh, do tai day, cdc ion bi hdp phu va ion trong
dung dich da dat trang thdi cAn bang. Sau thoi gian
dat t6i uu, cac ion bi hap phu bi giam, céc ion bi gii
hép nhiéu hon cho dén khi dat cin béng gitta ion bi
hip phu va ion bi giai hdp can béng trong dung dich.

KET LUAN

Trong bai bdo nay, ching t6i da tim ra diéu kién tét
nhit va xay dung quy trinh di€u ché silica tli v trdu
béing phuong phdp hda hoc. Silica sau diéu ché c6
ham lugng nguyén t6 Si cao (98,33%), phuong phap
do XRD, FT-IR cho thdy silica dat dugc c6 dang vo
dinh hinh, ciu trac x6p véi nhiéu nhém silanol trén
bé mit va co cac tinh chét dac trung phu hgp trong
tng dung ché tao vatliéu hip phu kim loai ndng. Hiéu
sudt hdp phu ion kim loai ndng cta silica theo ty 1é chat
rén - 1ong t5t nhét d6i v6i dung dich Pb>* va Cd** 1a
0,6 g/50 mL v6i ndng d6 hap phu tuong ting la 20,20
mg/L va 13,37 mg/L, dat hiéu suét 96,18% va 57,30%.
Két qua khao sit hip phu theo thaoi gian cho théy thoi
gian dat dugc sy hdp phu cin bing la khoang 1,5 gid
cho cé hai trudng hop véi nong d6 hdp phu tuong ting
la 20,53 mg/L va 14,74 mg/L, dat hiéu suit lan lugt
14 97,78% va 61,44%. Silica khong hdp phu Cro+ tu
CrO3...Dé€ tiép tuc phat trién noi dung nghién ctu,
bén canh cac két qua da dugc trinh bay trong phéan
trén, chung to6i sé tiép tuc khao sit sy hip phu kim
loai cta silica véi cic ion kim loai khic. Bén canh dé,
tién hanh khao sat silica hap phu cac hgp chat hiiu co
trong nudc va ting dung vao thuc t€ bing cach cho
silica hdp phu nudc thai tit cac khu cong nghiép.

LOI CAM ON

Nhom tac gia xin chin thanh cdm on Trudng Pai hoc
Khoa hoc Tu nhién - Pai hoc Quéc gia TPHCM da
tai trg DE tai cdp Trudng — Ma s6 dé tai T2019-34.

DANH MUC CAC TU VIET TAT

AAS (Atomic Absorption Spectrometric): Phé hép
thu nguyén ti

FT-IR (Fourier-transform infrared spectroscopy):
Phd& hong ngoai

XRD (X-ray diffraction): Nhiéu xa tia X

XUNG POT LO1 iCH

Chung t6i cam két khong cé bit ky xung dot loi ich
nao gitia cdc thanh vién trong nhém nghién ciu

DPONG GOP CUA CACTACGIA

bao Thi Bing Tam: Théng ké, tdng hgp s6 liéu cac
phép do va bién soan ban thao

Nguyén Trung D6: Po dac va phén tich két qua

Luu Kién Qudc: Thuc nghiém

Ha Thic Chi Nhan: Dinh huéng, tu vin hudng
nghién ctiu va chinh stia ban thio
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Synthesis of silica nanoparticles from rice husk - application for
adsorption of heavy metal in industrial wastewater

Tam Bang Thi Dao", Do Trung Nguyen, Quoc Kien Luu, Nhan Chi Thuc Ha

In recent years, the treatment of water pollution has been one of the top concerns of scientists,
because water plays a very important role in human life, and also a very important role in the pro-
Use your smartphone to scan this duction process. However, due to the development of industrialization and modernization, water
QR code and download this article sources are highly polluted. In particular, the pollutant components in the water are heavy metal
jons from the wastewater produced at factories in industrial parks. Heavy metals are toxic even
at low content (ppm) for living organisms. The presence of heavy metals and other pollutants in
water was a major concern and the removal of such contaminant is considered to be an important
solution for environmental remediation. In this paper, we studied the adsorption ability of Pb*,
Cd?*, and Cré* heavy metal ions on silica nanomaterials which were previously extracted and pu-
rified from Vietnamese rice husk. The structure of the obsorptive material was investigated by X-ray
diffraction (XRD) and FT-IR spectroscopy. By Adsorption Atomic Spectroscopy (AAS) analysis, the re-
sults showed that the adsorptive efficiency of heavy metal ions on silica in the ratio of solid-liquid to
Pb2+ or Cd?* solution was 0.6 g/50 mL with the corresponding adsorptive concentration of 20.20
mg/L.and 13.37 mg/L, achieving the efficacy of 96.18% and 57.30%, respectively. The investigation
of the adsorption process over time showed that the time to achieve the equilibrium adsorption
was about 1.5 hours for both cases with the adsorptive concentration of 20.53 mg/L and 14.74
ma/L, respectively, achieving the performance of 97.78% and 61.44%, respectively.

Key words: adsorption, heavy metal ions, heavy metal removal, nano silica, silica gel, rice husk
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