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T khoa:
vat liéu hcfp phu, vo ngao bién
tinh, Pb, 6 nhiém.

dugce vat liéu nghiém ctru 13 bot vo ngao lam sach sy trong 12 gio(Ddi
chimg) va bt vo ngao bién tinh & cac mirc nhiét do 400°C, 500°C, 600°C,
700°C, 800°C, 900°C, 1000°C mdi vt liéu c6 mot dac diém khac nhau va
vat li¢u tai nhi¢t do 1000 °C thi CaCO, dugc phan huy hoan toan thanh
CaO va cho kha ning hip phu Pb t6t nhat. Hiéu xuét xr 1y ciia vo ngao
bién tinh t&t nhat & nhiét do 1000 oC va dat hidu sudt 99,67% véi dung

lwong hép phu 1a 2,990.

1. PAT VAN PE

Hién nay, 6 nhiém méi truong dang 1a mot trong
nhirng van dé quan trong va dang bao dong trén toan
thé gisi. Cac nha moéi truong, nha khoa hoc trén thé
giGi da canh bao ring: trai dit dang ngay cang nong
1én, cac su ¢b madi truong dang dién ra hét sirc phirc
tap va ngay mot ting thém, néu khong ra sirc cung
béo vé méi trudng thi nhan loai ¢ thé s& phai dbi
mat véi nhitng tham hoa mdi trueong ma trude day
chua tirng ¢6... Cuing v6i 6 nhiém moéi truong khong
khi, 6 nhiém dat,... 6 nhiém nuéc ciing 1a vin dé
rit dang lo ngai, trong d6 6 nhidm kim loai ning
(KLN) trong moi truong nude do hoat dong cong
nghiép va nong nghiép dang 1 van d& cit thiét can
¢6 phuong an xu 1y hiéu qua. Cac nha may, cac khu
cong nghiép, cac co s& san xuit kinh doanh... di
thai ra hang loat cac chét thai c6 chaa kim loai nang
ra ngoai méi trudng gy hau qua nghiém trong ddi
vOi moi treong dac biét 1la moi truong nude. Chi

62|

(Pb) va cadimi (Cd) 1a hai trong cac kim loai nang
gdy 6 nhiém moi trudng nudc.

Chi 1a mot nguyén té hoa hoc trong bang tuan
hoan hoa hoc, viét tit 1a Pb (Latin: Plumbum) va co
s6 nguyeén tir 1a 82. Chi ¢ hoa tri phd bién 1a 11, co
khi 14 TV. Chi 1a mét kim loai mém, nang, doc hai va
6 thé tao hinh.Chi ¢6 mau tra“ing bac, sang, bé mat ct
con tuoi cua nd xi nhanh trong khong khi tao ra mau
tdi, ¢6 tinh dan dién kém so véi cac kim loai khéc, ¢6
khéi lugng riéng 1a 11,34 g/em?, néng chay ¢ 327,4°C
va s6i & 1745 °C, 1a thanh phan chinh tao nén ic quy,
chi st dung nhu thanh phan mau trong trang men, dic
biét 1a tao mau do vang, ¢ trong nudc chi rat doc, no
anh huong nghiém trong téi sttc khde con nguoi va
cac loai dong vat. Chi co hai nhu Asen, né gay hai
cho hé tiéu hoa, than kinh trung wong va r6i loan ndo
con ngudi.... Khi nude bi nhidm pb cac loai cdy trong
trong nudc hodc dugc tudi nude co chi ciing dé dang
bi nhi®m va xam nhap vao co thé ngudi qua dn udng.
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Trén thé gidi co rat nhiu cac phuong phép xir 1y
ngudn nudc bi 6 nhiém chi va cadimi nhu phuong
phap két tia hoa hoc, phwong phap hép phy, phuong
phép trao ddi ion, phwong phap dién héa, phuong
phép sinh hoc... Tuy nhién, cac phuong phap trén c6
gia thanh xu 1y cao, qua trinh van hanh phuc tap, kho
tmg dung ngoai thyc té. Vi viy, viéc nghién ciru xir
ly kim loai nang trong nudc noéi chung va xu ly Pb
va Cd noi riéng 1a van d& rit quan trong, ciing nhu
tang thém kha nang xtr Iy va da dang hda cac phuong
phap. Hudng nghién ciru st dung céc vt liéu hap phu
nguén géc ty nhién dé h?ip phu kim loai nang hién
duoc nhiéu nha khoa hoc quan tdm do co nhiéu vu
diém nhu: gia thanh xir 1y phu hop, da dang ngudn
nguyén lidu, d& st dung, tach loai duwoc dong thoi
nhiéu kim loai trong dung dich, cé kha nang tai str
dung vat liéu hép phu va thu hdi kim loai, quy trinh
xtr ly don gian, khong gy 6 nhiém moéi truong thi
cAp sau qua trinh xir Iy,

Con ngao thudc ho dong vat than mém hai manh
vo, chuyén séng & ving nuéc ven bién c6 dd min
cao, nhidu dét cat soi, phan bd kha phd bién ¢ ving
bién nhiét déi hodc can nhiét d6i. N gao co than hinh
tron hogc hinh tam giac, mau tring vang nhat, vo day,
mit ngoai co 16p simg mong trong sudt; mit trong
mau tring, c6 16p xa cir moéng. O Viét Nam, ngao
¢ khoang 40 loai va 1a ngudn thirc dn chira nhiéu
protein cuing nhiéu chit dinh dudng khac tét cho st
khéo con nguoi, vi vay ngao ludn dugc san don va tro
thanh thyc phdm quan trong cua ngudi dan. Sau khi
str dung, phan vo ngao khong sir dung dwoc s& bo di
v6i s6 luong dang ké gy ap luc cho méi trudng do
v6 ngao c6 cau tao 3 16p: 16p stmg, 16p da voi, 1op xa
ctr. L6p dé voi, voi dic diém c6 rat nhiéu 16 rdng bén
trong, c6 kha nang giir lai mot sb chét trén bé mit nén
day co thé 12 mot vat liéu c6 kha nang hép phu tbt va
la vat liéu phé bién d& tim théy trong tu nhién. Thuc
té da c6 nhiéu cong trinh nghién ciru cho thay hiéu
qua cta vo ngao hodc vo cua cac loai dong vat than
mén thugc ho ngao co két qua tbt trong xtr ly 6 nhiém
kim loai nang trong nudc cu thé: bot vo so huyét khi
dugc xtr ly bang nhiét c6 kha ning hép phu lan rat t6t
& cac nhiét do khac nhau (Ngd Thuy Diém Trang va
cong su, 2017); str dung vo so téng hop duoc bot HA
don pha, Co ché hip phu Cu?* tudn theo phuong trinh
déng nhiét Langmuir dat dung luong hép phu cuc dai
voi dung luong hap phu 14 45,87 mg/ g (Nguyén Viét
Bach va cong su, 2020).

2. DOI TUQNG, NOI DUNG VA PHUONG PHAP
2.1. Béi twong nghién ciru
- Vat liéu: bot vo ngao

- Nudc chtra Pb: dung dich Pb dugc pha b?mg
nude cit 2 1an tai phong thi nghiém.

2.2. Ngi dung nghién ciru

- Nghién ciru ché tao vat liéu hip phu tir vo ngao
béng phuwong phap nhiét.

- Thir nghiém kha ning hip phu Pb cua vat liéu
hép phy

2.3. Phuong phap nghién ciru
+ Phirong phdp bién tinh vit liéu

Bién tinh bot vo ngao bang nhiét voi cac budc tién
hanh nhu sau:

Budc 1. V6 ngao rtra sach, ngdm dung dich trong
NaOH 0,1N trong 24h, sau d6 phoi khé trong didu
kién c6 anh ning mat troi dé tiét trung, rdi sdy trong
ta sdy & nhiét dd 105°C trong khoang thoi gian 12 gio.

Budc 2. Nghién vo ngao thanh hat nho

Budc 3. Nung vo ngao ¢ cac nhiét do 400, 500,
600, 700, 800, 900, 1000°C, trong 5 gio lién tuc.

Budc 4. Sau khi nung xong, dé ngudi ta s& duogc
vat liéu hép phu.

+ Phwong phdp thiét ké thi nghiém

C6 dinh nong d Pb dau vao (C,= 50 mg/l), cb
dinh luong vét liéu hap phu 1 0,5g va cb dinh thoi
gian hap phu 1a 90 phut. Thyc hién thi nghiém véi 8
cong thire (twong Ung véi cac loai vat liéu hép phy
duoc nung & cac nhiét do khac nhau), mdi cong thirc
1ap lai 3 1n.

Cac budc tién hanh:

Budc 1. Can 0,5 g vat lidu hap phu vao binh tam

giac dung tich 50 ml.
Bué6c 2. Hat 30 ml dung dich Pb vao mdi binh

tam gidc trén.

Budc 3. Biéu chinh may lic dén tdc do 120 vong/
phiit. Cho miu vao va tién hanh lic trong 90 phut.

Budc 5. Sau khi lic, tién hanh loc mau va phan
tich ndng d6 Pb trudc va sau hip phu.

+ Phuong phap ldy mAu va phan tich

- Phuwong phap 1dy mau: Mau sau khi thi nghiém
duoc loc qua gidy loc va mang di phén tich.

- Phuong phap phan tich: Pb dugc phan tich bé“mg
may ICP

+ Phwong phdp xit Ii 56 liéu

St dung phin mém SAS dé tinh gia tri trung binh,
d6 1éch chudn tir s lidu tho thu duoc tir két qua cua
céc thi nghiém, sau d6 tinh dung lwong hip phy va
hiéu suét xt 1y.
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* Tinh toan dung lwong hip phu Pb:

Dung lugng hap phu (q) 14 lugng chat bi hip phu
(d6 hip phy) boi 1 gam vat liéu hip phu dugc tinh
theo cong thuc (L€ Van Cat, 1999 va 2002)(Hoang

¢ (LaNVEIE40%%999 va 2002

_ Vx(Go=C)
m

Trong do:

q 1a lugng chit bi hap phu (mg/g).

C, 1a ndng do Pb (Cd) ban dau (mg/L)

Clava néng do Pb (Cd) sau thi nghiém (mg/L).
V 1a thé tich dung dich (L).

m 12 khéi lugng vat lidu hip phu (g).

* Tinh hiéu suét xir 1y (Fathy NA va cs, 2013)

suit xr 1y (FARSRANA29895) (Reza Ansari, 2006)
CO - C

0

H= *100 (%)

Trong do:

C,: Nong do Pb ban dau (mg/1)

C: Nong d6 Pb sau thi nghiém (mg/1)
3. KET QUA NGHIEN CUU

3.1. Ché tgo vit ligu hip phu

Vé ngao dugc léy tai cac nha hang, quan an, hai
san xung quanh truong dai hoc Nong Lam duogc rira
sach, ngam trong dung dich NaOH 0,IN trong 24h,
sau d6 vot ra mang di phoi kho. Sau phoi kho, vo ngao
duoc séy o nhiét d6 105 °C trong thoi gian khoang 12
gio, sau d6 mang di nghiém thanh bot, khi thanh bot
s& c6 dién tich tiép xuc nhidu hon (Suguru Nakajima,
et all 2022). Sau d6 chia bot vé ngao ra thanh 8 mau
khac nhau, 7 miu nung & cac nhiét do tuong tng
400°C, 500°C (Mian-Li et al., 2010), 600°C, 700°C,
800°C, 900°C (Mian-Li et al., 2010), 1000°C, 01 mau
1am cong thirc di chimng.

Dé danh gia dic diém cua vat liéu, trong qué trinh
nghién ciru, dé tai da tién hanh danh gia bang phuong
phap cam quan, cho thiy mau sic va ciu tric cac vat
liéu duoc bién tinh so voi vat lidu dbi chung co su
khach nhau rd rét; vét liéu ddi chirng c6 mau tréng
vang nhat, vat liéu dwoc bién tinh & 400°C c6 mau
xdm dém, 500°C c6 mau xam, 600°C c6 mau xam
dam bot min (Mian-Li et al., 2010), 700°C c¢6 mau
x4m den két ciu bot twong dbi min, & 800°C (Mian-Li
et al., 2010) c6 mau tréng két cau xdp, 900°C (Mian-
Li et al., 2010)c6 mau tring sita tinh khiét, nghién
thi rit min, & 1000°C (Nguy@n Viét Bach va cong su
64|

2021), vt lidu c6 két cau bot x5p kho, mau tring gao.
Ngoai ra cac vat liéu con co dic diém chung nhu Kkét
cAu 8n dinh, bot kho, khong bi vo cuc. Két qua tuong
ti nhur két qua nghién ctru cia Mian-Li et al., (2010)
d6i véi ¢ s6. Céc vat liéu bién tinh c6 mau sic khong
én dinh theo ting mrc nhi¢t. Khi nung & nhiét do
562°C CaCO, khong dugc phan hity hoan toan, dién
ra qua trinh CaO hip phu CO, lai (phan rng nghich),
ngoai ra, trong bot vo so con lai cac tap chét khéc nhu
MgO, Fe,0,, ... 1a nguyén nhan dn dén mau sic bot
v6 s0 sau nung & nhiét d6 400 °C dén 750 °C c6 mau
sdc xam dan dén dam hon, vat liéu duge nung & nhiét
d6 600 °C s& tao ra cac hat tinh thé hydroxyapatite
dang khéi va it bj anh huéng boi thoi gian giit nhiét
(Nguyén Ngoc Minh va cs 2020 ). Tai nhiét d6 800°C,
CaCO, méi dugc phan huy hoan toan thanh canxi oxit
(Ca0) va cacbon didxit (CO,)(Nguyén Ngoc Minh va
¢s 2020 ). Trong nghién ctru nay, muc nhiét d6 cao
nhit ghi nhan dat 1000°C minh chimg dugc CaCO,
dugc phan huy hoan toan thanh CaO, va ban chat
CaO c6 mau tring.

3.2. Nghién citu thiv nghiém khd ning hip phu
Pb trong nwéc ciia vit liéu hip phu

Pé khao sat kha ning hap phu kim loai ning Pb
cua bt vo ngao bién tinh, dé tai tién hanh thi nghiém
voi 8 cong thiic véi 3 lan nhéc lai, véi n6ng do Pb
trong mau nudc ban dau 1a 50 mg/L, khbi lwong vat
lidu 12 0,5g, thoi gian hip phuy 1a 90 phut. Két qua thi
nghiém duoc thé hién tai béang 1.

Bang 1. Két qua thir nghiém kha ning hip phu
Pb ciia vét liéu hap phu dwgc ché tao tir vo ngao

Cs Nong d9 Pb trong miu
TT | thie thi e Higu suit
nghigm | Ban dau | Sauxirly | X¥ 1y (%)
(mg/) (mg/l)
1 CT1 1,723¢ | 96,56
2 CT2 18,8222 | 6236
3 CT3 15488a | 69,03
4 CT4 11,520ab | 76,96
5 CT5 50 1,802¢ 96,40
6 CT6 0475¢ | 99,05
7 CT7 0,163¢ 99,67
g | 8O 2,675be | 94,65
chimng)

Bang 1 cho thdy vé ngao dwoc nung & céc nhiét do
khac nhau c¢6 kha niang hép phu Pb khac nhau.Nong
d6 Pb sau xir 1y so v6i ndng d6 Pb ban dau 50 mg/l
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cho thiy: cong thirc 1 giam 48,73 mg/l so v&i ndng do
Pb ban déu, cong thue 2 giam 31,18 mg/l, cong thirc 3
giam 34,51 mg/l, cong thirc 4 giam 38,48 mg/l, cong
thire 5 giam 48,20 mg/1, cong thuc 6 giam 49,53 mg/l,
cong thire 7 giam 49,84 mg/l, cong thirc 8 1a cong
thirc dbi chung (D/c) cho thiy hiéu qua hip phu Pb
ciing rit cao sau xir Iy giam 47,33 mg/l so v6i ndng
d6 ban dau. Nong d6 Pb sau xtr 1y giam nhiéu nhat tai
cong thirc 7 (vo ngao nung & 1000 °C), tiép dén 1a tai
cong thirc 6 (v6 ngao nung & 900 °C) va giam thip
nhét tai céng thirc 2 (v6 ngao nung & 500 °C).

* Vé hidu sudt xir Iy: Hiéu suét xir Iy ¢6 vai tro
rit quan trong trong danh gia tinh kha thi két qua qua
trinh thir nghiém, hiéu suét hap phu Pb cua vat lidu
nhu sau:

= 12000

100,00
80.00
60.00
40.00
20.00

0.00

CT1 CT2 CT3 CT4 CTS CT6 CT7

m Higu suat e D)1 chirng

Hinh 1: Hiéu sudt hip phu Pb ciia vé ngao bién tinh

Khi quan sat hinh 1 ta thiy biéu hién 15 rang su
chénh 1éch vé do cao giira cac cot, mdi cit twong ing
véi 1 cong thire, cac cot co biéu thi mau xanh thé
hién hiéu suat xir Iy ciia cac cong thirc tir cong thirc
1 dén cong thirc 7, twong tmg hiéu sudt xir Iy ciia vat
lidu hép phu bién tinh & cac mirc nhiét: 400°C, 500°C,
600°C, 700°C, 800°C, 900°C, 1000°C, duong ké mau

d6 biéu thi cho cong thirc s6 8 cong thirc dbi chung.

Qua biéu dd ta thdy, cac cong thirc ¢6 su chénh
léch tuong dbi cao: cong thic 1, cong thuc 5, cong
thtrc 6, cong thirc 7 twong Gng vai vat ligu duge bién
tinh & nhiét d6 400°C, 800°C, 900°C, 1000°C, ¢6 hiéu
suét xir Iy cao hon so véi cong thire ddi chimg, didu
nay thé hién 4 cong thuc trén co két qua hép phu Pb

t5t hon so v6i cong thie dbi ching.

Cong thic 2, 3, 4 tuong tng vat liéu bién tinh &
mure nhiét tir 500°C, 600°C, 700°C, ¢ hiéu sut xtr ly
thip hon vach dbi chimg, thé hién kha ning hip phu
Pb kém hon cong thtrc 1,5,6,7 va so voi cong thirc
dbi chung.

Hiéu sut xur 1y cua céac cong thirc thi nghiém nhu
sau: Cong thtrc 1 cd hiu suat sau xur 1y 1a 96,56%,
cong thuc 2 1a 62,36%, cong thie 3 1a 69,03% cong
thtrc 4 1a 76,96%, cong thirc 5 1a 96,40%, cong thirc

6 12 99,05%, cong thirc 7 1a 99,67%, cong thitc 8 1a
cong thure doi chiing c6 hi¢u suat xur 1y 1a 94,65%.

Cong thic 1 ¢6 hiéu sudt xir 1y cao hon so véi
cong thuc doi chung la 1,91%, cong thirc 2 ¢6 hiéu
suat xur ly thap hon cong thitc doi ching 32,29%,
cong thuc 3 cé hiéu suat xur ly thap hon cong thurc
d6i chimg 25,62%, cong thitc ddi ching c6 hidu suét
xu 1y cao hon cong thuc 4 1a 17,69%, cong thiic 5 co
hiéu suét xir Iy cao hon cong thire dbi chimg 1,57%,
cong thire 6 ¢6 hiéu sudt xir 1y cao hon cong thirc ddi
chimg 4,4%, cong thirc 7 ¢ hidu xuét xir 1y cao hon
cong thire d6i ching 13 5,02%.

Nhu vay cong thire 7 (vo ngao nung ¢ 1000 °C) la
cong thirc c6 hiéu suit hap xir Iy Pb cao nhét trong tat
ca cac cong thirc thi nghiém. Két qua nay twong ty voi
két qua nghién ctru kha ning hip phu lan cta vo ngao
(Nguyén Viét Bach va cong su, 2021).

* Dung lwong hdp phu Pb ciia v ngao

Dung lugng hap phu (q) 1a lugng chat bi hip phu
(do hép phu) bai 1 gam vat liéu h?ip phu dugc tinh
theo cong thirc.

Dua trén két qua thi nghiém, dé tai da xéac dinh

dugc dung lugng hép phu Pb ciia cac loai vét liéu hip
phu, Kkét qua dugc thé hién tai bang sau:

Bang 2. Dung lwgng h?ip phu Pb
ciia vat liéu hap phu ché tao tir vé ngao

o AR Dung lirgng hap
TT | Cong thirc thi nghi¢ém phu (mg/g)
1 CTl1 2,897
2 CT2 1,871
3 CT3 2,071
4 CT4 2,309
5 CTS 2,892
6 CT6 2,972
7 CT7 2,990
8 CT8 (blc) 2,840

Qua bang 2 ta théy, dung luong h?ip phu cta ting
cong thirc 1a hoan toan khach nhau, dung lwong hép
phu cua céac cong thirc lan Iuot 1a 2,897 mg/g; 1,871
mg/g; 2,071 mg/g; 2,309 mg/g; 2,892 mg/g; 2,972
mg/g; 2,990 mg/g va 2,840 mg/g. So vadi cong thirc
dbi chimg, cac cong thirc c6 dung lugng hip phu lan
luot 1a: cong thire 1 cao hon 0,057 mg/g, cong thurc 2
thip hon cong thirc ddi ching 13 0,969 mg/g, thap hon
ca cong thirc 1. Cong thirc 3 c¢6 dung lugng hép phu
2,071 mg/g thap hon cong thirc 1, 2 va thip hon so
v6i cong thire dbi chimg 13 0,769 mg/g. O cong thire
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4 dung lugng hap phu lai bit dau ting 1én 2,309 mg/g
sau khi giam manh & cong thic 3 nhung van c6 dung
lwong hip phy thap hon BC 14 0,531 mg/g. Cong thirc
5 dung lwong hip phy ting 1én nhanh chéng cao hon
cong thuc 2, 3, 4, va cao hon cong thirc BC 1a 2,309
mg/g. So vdi cac cong thie 1, 2, 3, 4, 5 thi cong thirc
6 c¢6 két qua dung luong hip phu ting cao hon 1én
dén 2,972 mg/g so voi cong thirc dbi chimg cao hon
0,132 mg/g. Cong thuc 7 1a cong thirc c6 dung lugng
hap phu cao nhét trong tit ca cac cong thirc, dat 2,990
mg/g, cao hon BC 12 0,15 mg/g.

4. KET LUAN

Két qua da dua ra duoc vat li€u nghiém ctru 1a
bot vo ngao lam sach sdy trong 12 gio(PC) va bot
vO ngao bién tinh & cac murc nhiét do 400°C, 500°C,
600°C, 700°C, 800°C, 900°C, 1000°C mdi vat ligu
¢6 mot dic diém khéc nhau va vat liéu tai nhiét do
1000°C thi CaCO, duwgc phdn hiiy hoan toan thanh
CaO vi cho khd néing hip phu Pb tot nhit. Hiéu
xudt xir Iy ciia vé ngao bién tinh tot nhét & nhiét dp
1000 °C va dat higu xuét 99,67% v&i dung lugng hip
phu 1a 2,990.
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