BAI BAO KHOA HQC

NGHIEN CU'U XU LI CHI TRONG NUGC THAI PHONG THi NGHIEM
HOA BANG VAT LIEU PA ONG BIEN TiNH VA PAT SET NUNG

Pinh Thi Lan Phuong', Nguyén Thi Lién'

Tém tit: Moi truong nwée mat Viét Nam dang tré nén 6 nhiém tram trong. Nuéc thdi tir cdc khu
cong nghiép, cac phong thi nghiém chia qua xit li xd thang ra hé thong thodt nuée chung. Cdc kim
logi nang nhw chi co trong nuoc thai la moéi de doa dén sirc khée con nguoi. Xue li kim logi nang
trong nudc thai cong nghiép bang chat tro lang PAC va NaOH véi hé thong bé trén tw déng, bom
it li tam da dwoc ap dung tai mét sé khu cong nghiép nhwng kha ton kém vé kinh phi va dién tich
Zcfp dat. Voi cong sudt nude thai thi nghiém nho tir cac truong dai hoc, vién nghién ciru thi sw dung
hé théng Zcfng loc tw dong la lang phi. Cac vat liéu ré tién va ph(f bién tai Viét Nam nhu dat sét, da
ong, than ciii dé loc chi trong nuwdc thai khéng chi cho hiéu qud cao, tiét kiém khong gian ma con
than thién voi moi truong. Thik nghiém tai phong thi nghiém Hoéa hoc (Dai hoc Thuy loi), nudc thdi
chi dwoe thu gom xit li riéng, két qua thu dwoc: 2,4kg vat lidu (dat sét nung, dé ong bién tinh, than
ciii) ¢6 kha nang loc 24 lit nuwée thai chi nong dg 207ppm giam xuéng con 0,10069 + 0,00095ppm

nam trong gioi han OC nuwdc thdi cong nghiép 40:2011 BTNMT.
Tiwr khoa: Nudc thai, kim loai chi, da ong bién tinh, dat sét nung

1. PAT VAN PE

Phan 16n nudc thai thi nghiém chira cac kim
loai ndng nguy hai (Pb, Cd, Hg, Cr...) khong qua
xur 1y xa thang ra moi trudng (Tran Hiéu Nhug,
2012). Kim loai nang di vao moi trudong s€ tich
lity trong nudc, tram tich, dat canh tac va ton du
trong nong thuy hai san. D¢ thai loai chi bj tich
tu trong co thé phai méat 30+40 nim (Nguyén
Kim Son, 2015).

Nhiéu cong trinh xtr 1y thuc té da ap dung cac
ky thuat khac nhau, chfmg han xtr li nudc thai
cong nghiép bang hoéa chat tro ling
polyaluminum chloride (PAC) va kiém (NaOH)
dé loai bo kim loai ning trong nudc thai. Ky
thuat dung PAC va NaOH véi céc kiéu bé tron
dung, tron co khi, bé tao bong c6 vach ngin
ziczac, tao bong ¢ ting cin lo limg thuong
dugc sir dung tai cac khu cong nghiép cong sut
nuéc thai 16n véi tinh chat nudce thai it bién
dong (Tran Hiéu Nhué, 2012). Tai cac trudng
dai hoc, vién, trung tdm nghién ctru lugng nudc
thai thuong khong 16, thanh phan héa hoc luon

! Khoa Méi trong, Trieong Pai hoc Thiy loi.

bién d6i theo ndi dung bai thi nghiém va dé tai
nghién ciru. Nguon thai nhu mubi vo co, dung
modi hitu co, kim loai nang, axit, bazo..., néu
khong dugc thu gom ri€ng va khong c6 phuong
phap tién xir 1i thich hop thi s& kho cho cong
doan x1r ly sau.

P4 ong va dat sét la nhitng ngudn khoang
liéu phod bién ¢ mién Bic Viét Nam. Tac gia
Pham Tién Puc va cong sy da bién tinh d4 ong
bang mudi sat(Il) nitrat, natri silicat, natri
photphat két hop véi dat hiém xeri dé ting kha
nang hép thu kim loai nang cua vat li€u (Pham
Tién P, 2010). Bién tinh d4 ong bang nhiét dé
tang hap phu asen dugc tac gia Tran Hong Con
va cong su thuc hién ndm 2007: d4 ong duong
kinh 1+4mm duoc nung 04h tai nhiét do
900+950°C rdi dem ngam trong dung dich HCI
IN trong 30 phit, tiép theo trung hoa axit bang
dung dich NaOH 0,5N trong 30 phit va cubi
cung rira sach hat bang nuéc cit. Nudc nhiém
asen duogc loc qua cot loc da ong bién tinh, ham
lugng asen trong nudc qua xir i & muc dudi
0,0lmg/l (Tran Hong Co6n, 2007). Két qua
nghién ctru cua tac gia Maiti va cong su (2007):
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1kg dat sét gia nhiét hép phu dugc 0,65gam
asen/11it nudc nhidém asen va lkg d4 ong bién
tinh cho kha nang hap phu nhiéu hon 6,0gam
asen/1lit nuéc nhiém asen. Nghién ciu tai
phong thi nghiém Hoéa (Pai hoc Thuy lgi) thuc
hién bién tinh da ong (duong kinh hat 2+5mm)
& nhiét d6 850+10°C trong 03h, dé ngudi 24h &
nhiét d6 phong.

Phong thi nghiém (PTN) Hoa c6 lugng nudc
thai chi khoang 1,5 lit/ngay vao cac dot thuc
hanh mén Hoéa dai cuong. Trung binh 32 16p thi
nghi¢m (tuwong ung 1150 sinh vién/1 nam hoc).
Nudre thai chi va nudc trang rira dung cu lan dau
dugc thu gom riéng, tong luong thu 20425
lit/ndm. Néu chi xir Iy nudc thai nay bang chat
trg ling PAC véi chat diéu chinh pH vé 8,5+0,1
thi két qua ndng d6 chi 0,2583+0,0001ppm van
¢ muc cao hon QCVN 40:2011 BTNMT (Quy
chuan ky thuat Qudc gia vé nudc thai cong
nghiép: nudc thai chi cot A - 0,1ppm). Vay can
phai lam giam ham luong chi sau khi qua ling
v6i PAC. Bai bao nay thong bao cac két qua
budc dau vé xir 1y chi trong nude thai PTN Hoa
bang phuong phép hap phu qua 16p vat liéu da
ong bién tinh, dit sét nung cho hiéu qua xir Iy
cao ma chi phi thap.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Dit sét Phu Ling c6 ngudn gbc tir lang Phu
Lang (Qué V&, Bic Ninh) 1a loai dat sét nau
déo, min, it ba. Thanh phﬁn chinh 1a cac khoang
alumosilicat ngdm nudc (nAl,03.mSi0,.pH;0)
duoc tao thanh do fenspat bi phong héa (Do
Quang Minh, 2011). P4 ong c6 ngudn goc tir
lang Binh Yén (Thach That, Ha Noi).

Ty 1& vat lidu gom: 0,lkg vun trau - 0,1kg
vun than ciii - 0,2kg dd ong - 2,0kg ddt sét

Quy trinh san xudt gbm s yéu cau ti 1 phu
gia khong dugc vuot qua 7% (Quy trinh k¥
thuat san xuat gdbm nung, Phong Cong nghé,
cong ty TNCP Prime Ngo6i Viét). Ching toi
chon céc ti 1& trdu xay: 1%, 3%, 5%, 7% dé
nhao véi 2kg dat sét roi ndn thanh cac cdi loc
dung tich 2 lit (thanh day 1,5+0,1cm), ki hi¢u
tuong ung CL1, CL3, CL5, CL7. Céi loc duge
phoi khé ty nhién 01 ngay r6i sy ¢ 105°C trong
03 ngay, sau d6 nung thanh pham & nhiét do
1050°C tai 160 nung gébm coéng ty TNCP Prime
Ngoi Viét (Vinh Phiic). Vun trau thudc phu gia
chdy, co tac dung lam ting do rdng cua sin
pham gitp cho qua trinh gia nhiét dong déu hon.
Chung tao ra cac 16 x6p nho trén bé mit cdi
gitip cho chit 16ng co6 thé chay qua. Than tir vo
trdu con c6 tac dung hdp phu kim loai ning
(Khomak, 2003).

Hinh 1. Tao céi loc

Céc san pham nung CL1, CL3 va CL5 c¢6 bé
mat min, riéng san phém CL7 c6 mot sb vét nirt
nho lam chét long chay nhanh anh huéng dén
hiéu qua hap phu. Do d6, ching t6i chi do toc
d6 chay voi cac san pham CLI1, CL3 va CL5.
Két qua thu duoc:

Bang 1. Thir nghiém téc d9 loc ciia sain pham

San pham Téc d6 loc (ml/h)
CL1 2,1
CL3 7,5
CL5 15,0

Hinh 2. San pham nung va qud trinh thie nghiém
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Lwa chon san pham CL5 cé cong sudt loc
15ml/h.

v

Hinh 3. M6 hinh céi loc

Do diéu kién thiét bi, chung t6i bién tinh da
ong tu nhién trong 10 dién & 850+10°C trong
03h, dé ngudi tu nhién 24h.

P "

Hinh 4. Bd ong bién tinh va dd ong tw nhién

Dung tich ¢bi 1,51it nén chon thé tich vat liéu
bén trong 0,5 + 0,11it dé c6 thé chira dugc 1,0 +
0,11it nudc thai. Cu thé: 16p dudi cung da ong
bién tinh (200gam), 16p vun than cai min day
2,0cm (100gam, kich thudc trung binh 2mm),
trén cung 1a 16p cat min day 1,0cm.

Su Iva chon vat liéu loc dugc rat ra tir cac
thir nghiém: (1) chi st dung d4 ong: cbi loc bi
tac do cac hat cin ling bam day trén bé mit; (2)
chi c6 da ong va tro than: trong lugng nhe lam
tro than cui ndi 1én - khong ¢ kha ning giit cac
hat cin ling da 1am tic cbi; (3) d4 ong — than
cti — cat: cho két qua loc tt, giit duoc 10p cin
ling c6 thé béc tach khi loc xong. Vun than cui
con hﬁp phu duogc chi (Khomak, 2003).

Nuée thai thor c6 ndéng d6 chi 207ppm
(0,001M). Nghién ctru chi tién hanh cac thi
nghi¢m:

- Chi dung chit tro ling PAC, khong hap phu
qua lop vat ligu

- So sanh kha ning hap phu chi cta da ong tur
nhién va da ong bién tinh

- Ling v6i PAC sau d6 cho hip phu qua than
cui, d4 ong bién tinh va dat sét nung

PAC (ham lugng Al,O; 30 = 31%) duoc
thém vao nudc thai theo ti 1¢ 0,1gam PAC/11it
nude thai. pH nudc thai duge diéu chinh 8,5 +
0,1. Theo nha san xuit hudng dan, pH cho tao
ling t6t & 8+10. Mdi chat khac nhau pH ti wu
tao két tiia khac nhau, chi ludng tinh nén pH thir
6:8—-8,5-90-09,5 Két qua pH=28,5+0,1
cho luong cén le"mg chi dat nhiéu nhét.

Hinh 5. Khdo sat tim pH t6i wu cho PAC
ldang cdn

Nudc thai sau khi trén PAC duoc 1§ng tinh
trong 24h rdi dem loc. Can ling tao trén 16p cat
min thainh mot mang cimg, dé dang boc tach sau
mdi dot loc. Lop mang ndy can thu gom dé
chuyén dén cac cong ty chuyén xtr li chét thai
rén nguy hai.

Hinh 6. Nuéc thai sau khi lang véi PAC
trong thir nghiém (trdi) va dp dung thuc té
tai PTN Hoa (phdi)

Chi duoc hép phu trén bé mit vun than cui,
da ong va cbi loc. Coi loc s& tai su dung nhiéu
lan néu thay vat liéu vun than cii - cat - da ong
bién tinh.

Nbng d6 chi trong nudc thai qua xir li dwoc
do trén may phan tich cuc phd da ning CPA —
HHS5 hé lam viéc dién cuc quay (dién cuc glassy
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cacbon tao mang thuy ngan, dién cyc so sanh
Ag/AgCl, dién cuc dbi Pt) v6i dai thé quét tir -
1,2+0,5V theo phuong phap thém chuin bang
dung dich chuin Pb>" 20ppm (Po dudng von-
ampe hoa tan ctia mau do va luu lai dudng von-
ampe tir phan mém. Thém dan 20ul dung dich
chuén Pb** 20ppm vao binh dién phan, tin hi¢u
dong pic kim loai chi sau khi thém ting 1én tir
30% + 70% so voi tin hiéu dong pic mau, sb
diém thém: 3 diém nong do. Luu két qua cac
duong thém). Nong do ion chi trong mau duoc

Y =0.087924+ 0.31715 X
corelation coef = 0.92605

Sample value Cuncentlaliurf =0.010637 + 095473 X

0.09705209 corelation coef = 0.99038

tinh bang phuong phip thém chuin dua trén
phﬁn mém do dac va xtt 1i sb litu. Mdi mau
duoc phan tich lap lai 03 lan.

3. KET QUA VA THAO LUAN

3.1. Ham lwong chi trong nwéc thii sau
xir li v6i chit tro ling

Nudc thai qua xt 1i voi PAC tai pH = 8,5 co
[Pb*'] vAn & muc khé cao 0,2583+0,0001ppm -
gip 2,58 1an so v6i QCVN 40:2011 (QCA).

3.2. Khi ning hip phu chi cia da ong va
d4 ong bién tinh

Sample vslue Concenrstion
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Hinh 6. Két qud xir li nude thai chi béi da ong (trdi) va da ong bién tinh (phdi)

Két qua hap phu chi cta da ong tu va d4 ong
bién tinh (l4c trén may lic trong 24h): dung dich
mudi chi 207ppm qua hép phu da ong con

69,307+0,006ppm; qua d4 ong bién tinh chi con
2,785+0,009ppm. Kha ning hap phu chi cta d4
ong bién tinh cao hon 24,88 1an so v&i da ong.

Bang 2. Két qua miu nwéc thai sau khi hap phu chi béi da ong va da ong BT

Hinh 7. Nong d¢ chi sau khi xu li véi da ong
va da ong bién tinh
Thiét 1ap duong hap phu dang nhiét da ong
bién tinh va da ong ty nhién:

Nong do chi Pb**
vl Lan1 Lan 2 Lan 3 Trung binh Do 1éch chuan
Pa ong 69,3070 69,3010 69,3130 69,3070 0,0060
ba ong BT 2,7853 2,7849 2,7836 2,7846 0,0009
So sanh kha nang hap phu chi cla da ong va da ong BT Duing hé’p phy déng nhiét
po>- 250 0.45 . -
®pm) . = 0.4 Daong BT
& 0.35
E 03
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Hinh 8. Puong hap phu dang nhiét dd ong
bién tinh va da ong ty nhién
D4 ong bién tinh cho hiéu qua hip phu cao
hon nhiéu so véi da ong tw nhién do dic tinh hoa
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li t6t hon. Hép phu kim loai ning cta da ong la
hap phu bé mit, bién tinh da ong lam ting do
x6p, tang dién tich bé mit, ting dung luong hip

phu ion chi. Nung & 850°C trong 03h lam dién
tich bé mat da ong md rong nén giit duoc Pb**
nhiéu hon, diéu nay thay rd trén anh chup SEM.

Hinh 9. Anh SEM - bé mdt dd ong bién tinh (trén) va dd ong tw nhién (dwéi) sau hap phu chi

Khao sat luong hap phu cuc dai theo md
hinh hép phu dang nhiét Langmuir cho tai
trong cuc dai cua da ong bién tinh gmax =

tuong quan pearson R* = 0,9927. P4 ong tu
nhién cho tai trong cuc dai gmax = 1/tgh =
1/3,5691 = 0,028018mg/g. Phuong trinh tuyen

1/tgh = 1/2,2058 = 0,45335mg/g. Phuong
trinh tuyén tinh y = 2,2058 + 2,0229, h¢ so
Phwong trinh Langmuir
30 Ty 22058+ 2.0229
220 R? =0.9927
3 Pé ong BT
S$10 -
0 ‘ ' ‘
0 5 10 15
Ceb (ppm)

Ceb/Qig/L)

tinh y = 3,5691x + 3,416, hé sb twong quan
pearson R”=0,9999.
Phwong trinh Langmuir
300
y = 3.5691x + 3.4V
200 R? =0.9999
Pa ong
100
0 T T 1
0 50 100
Ccb (ppm)

Hinh 10. Phuong trinh Langmuir da ong BT (trdi) va da ong tu nhién (phdi)
3.3. Xir li nwée thai PTN Héa bang cbi loc dit sét nung két hop da ong bién tinh va than cii

¥ =0.0015738 + 0.71829 X
corelation coef = 0.99574

]D 02356148 ID 075 corelation coef = 0.94496

Sample value Concentrationy’ = 0. 0021424 + 080639 X Samplevalue Concentration % = 0 00072673 + 072177 X Samplevalue Concentration

corelation coef = 0.99413
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Hinh 11. Két qua phan tich trén may dién héa nong do chz sau loc 6 - 15 - 24 lit nudc thdi
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Bang 3. Ham lwong chi trong nwéc thai qua loc tai cac moc thé tich

Nong dd ion chi (Pb*") trong cic miu nwéc thii qua loc (ppm)
Thé tich lgc (lit) Polin1 | Polin2 | Polin3 | Trung binh Do léch chuin
6L 0,00547 0,00510 0,00570 0,00542 0,00030
9L 0,00569 0,00547 0,00532 0,00549 0,00019
12L 0,00664 0,00649 0,00624 0,00646 0,00020
15L 0,01410 0,01280 0,01350 0,01347 0,00065
18L 0,02491 0,02381 0,02283 0,02385 0,00104
21L 0,09216 0,08626 0,08923 0,08922 0,00295
24L 0,10069 0,10161 0,10259 0,10163 0,00095

Mau duoc lay sau cac thoi diém loc: 6 — 9 —
12 — 15 — 18 — 21 — 24 lit. Phan tich trén may
dién hoa thu dugc ndng d6 chi twong Ung:
0,00542 + 0,00030; 0,00549 + 0,00018; 0,00646
+ 0,00020; 0,01347 £ 0,00065; 0,02385 + 0,00104;
0,08922 + 0,00295; 0,10163 £ 0,00095ppm. Céc
gia tri nay déu trong pham vi QCA.

[Pb*] ppm
0.25

Néng d6 chi (ppm)

0.2

0.15 ’

Hinh 12. Ham luong chi qua cac méc loc

Maiu nuéc qua loc tai moc 15 lit [Pb*] =
0,01347 £ 0,00065ppm (duéi QCA 7,09 lan).
Mbc 21 lit, [Pb>"] = 0,08922 + 0,00295ppm thap

TAI LIEU THAM KHAO

hon QCA 1,08 1an. Mdc 24 lit, [Pb*'] = 0,10063
+ 0,00095ppm cham mirc QCA.

4. KET LUAN

Céc thir nghiém ban dau cho thiy 2,4 kg vat
liéu (ddt sét nung - tro trau - dé ong - than ciii,
ti 1& 2:0,1:0,2:0,1) két hop véi 2,4g PAC xur li
duoc 24 lit nude thai chi 0,001M (207ppm). Tao
cdi loc kich thudc 16n va ting luong dé ong —
than cui thi dung lugng nude thai loc s& nhiéu
hon. Vit liéu hép phu da qua st dung la chét
thai ran nguy hai, can phai thu gom riéng va lién
hé vé6i cac cong ty chuyén xir li chat thai ran

o1 | nguy hai dé co bién phap xu Ii tét nhat.
005 I Nudc thai chi trt PTN Hoéa (PHTL) khong
P R ﬁ nhiéu, vat liéu loc 2,4kg co thé sir dung trong 1
- nam hoc, sau mdi nim hoc c6 thé thay lop vat
Thé tich loc (lit)

lidu bén trong dé tai sir dung cbi.

Bién tinh nhitng khoang liéu phd bién (d4
ong, dat sét) lam tang ddc tinh hap phy dé xur i
chi phu hop voi cac phong thi nghiém cong suat
nuéc thai nho nhim han ché t6i da chét thai
nguy hai xa ra moi truong.
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Abstract:
STUDY ON TREATING LEAD WASTEWATER FROM CHEMISTRY LAB BY
DENATURED LATERITE AND BAKED CLAY

The VietNam enviroment is becoming heavy polution. Wastewater from the industries and
laboratories without treating flows into the sewerage system of cities. Some heavy metals such as
lead in wastewater seriously affect human health. Industrial wastewater is treated by Polialuminum
Cloride (PAC) and sodium hydroxide (NaOH) by automation systems. However, system area for
wastewater treatment is too large and lead wastewater from labs at universities and institutes are
small, so that isn’t suitable with laboratory scale. Using denatured clay and activated laterite is not
only friendly with the enviroment but also low cost. With 2.4 kilograms this material can absorb
lead metal in 24 litters wastewater resulting reduced lead concentration from 207ppm to 0,10163 +
0,00095ppm.

Keywords: wastewater, lead metal, baked clay, denatured laterite.
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