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TOM TAT : Bin tha: cong nghiép (BTCN) c6 chira kim loai ndng (KLN) la mot logi chat
thai nguy hai (CTNH) cdn phai dwge xie Iy triét dé va thai bo an toan nham ngdn chdn nguy co lan
truyén, phdt tén 6 nhiém trong méi truong t nhién. KLN thieong tén tai trong bim ¢ hai dang
chinh: 1/ Linh dong, khong bén; 2/ Bén, tro trong diéu kién ti nhién. Nghién ciu _nay tdp frung
quan tém xir Iy KLN tén tai & dang linh déng trong bim thai, boi vi ddy la thanh phdn thé hién ddc
tinh nguy hai gdy 6 nhiém méi truong. Crom va Chi, la 2 trong so nhitng KLN dugc tim thay o
nong dé cao viegt gici han cho phép trong BICN trén dia ban Thanh phd Hé Chi Minh, cu thé la
tir KCN Lé Minh Xudn va kénh Tan Héa — Lo Gém, dwoc chon la déi tugng dé nghién ciru xi 1.

Zeolite tu nhién da qua so ché dang aluminosilicate ngdm nude, cé cdu triic xBp va vé tém
cua (chitin thé) c6 trong bd thdi ciia nganh cong nghiép thily san dugc s dung lam VLHP KLN
trong nghién ciru nay. Két qua ctia nghién ctru da cho thdy rang zeolite tw nhién va chitin tho, loai
VLHP san c6 ré tién, cé kha ndng xit Iy KLN chita trong bimn thai voi hiéu qua cao. Anh hucng ciia
cdc yéu 6 dén hiéu qua qua trinh xi ly nhur thoi gian, d¢ dm, va ty 1é tron ciing dugc nghién ctru
xdc dinh. Két qua thyc ngh:em cho thdy véi lugng sir dung zeolite 10% (theo lugng khé), trong hén
hop voi bim thai c6 do am 85%, thdi g:an xit Iy 60 phiit thi higu quad xir Iy Crom ¢ dang linh djng
dat dwoc la 61.751%. Budce d‘au nghién ctru so bg voi lwgng chitin thé 10% (theo Iwgmg khd) trong
hén hop véi bin thdi c6 dg dm 81%, thai gian xir Iy 180 phiit thi hiéu qua xir Iy Pb & dang tong dat
dugc la 84,72%.

Tir khéa: bun thai cdng nghiép, kim loai ndng, crom, chi, zeolite, vo cua.

1. MG PAU

Khi thai bo tuy tlen BTCN vao moi truong, KLN s& dé dang phat tén sang moi trudmg dit,
nuée mit va nude ngdm. Day 14 mbi nguy hiém tiém tang d6i v6i strc khde ciia con ngudi cling
nhu hé sinh théi tur nhién [1, 3, 4]. KLN thudng ton tai trong bin duéi 5 dang dang ion; dang lién
két cacbonate; dang lién két trong hodic 16p pha bén ngoai khdi (hat) rin voi sit oxyt va mangan
oxyt; dang lién két trong cédc phirc chit hiru co; dang tro, bén, giit trong chu tric cic hat khoang,
khong bj giai phong trong diéu kién ty nhién [5, 13].

Trong nhleu thap ky, céc phuong phdp cong nghé xir 1y bun thai thudng duge dp dung bao
gdm thiéu dét, dn dinh va héa rin, chon 1ip hay phén huy sinh hgc. Tuy nhién nhitng bién phép
nay d&u c6 diém han ché chung d6 1a khé khan trong viéc klem sodt thanh phén KLN trong san
pham sau xir Iy mdt cach an toan nhat [5, 6,7, 11]. Dé giai quyet van & birc xtic nay, gén day trén
thé gigi di c6 xu hudng xir- 1y KLN bang nhung VLHP ¢6 ngudn goc ty nhién cé gia thanh thap.
KLN & dang linh dgng c6 thé dugc hip thu va cé dinh chit trong céu triic ciia nhitng VLHP [5, 6,
7,9, 10, 11, 14, 15]. Trong nghién ctru nay, zeolite tu nhién da qua so ché dang aluminosilicate
ngAm nudc va chitin tho 12 vo tdm cua c6 trong bi thai thiy san duge sir dung 1am VLHP KLN.

Pén thoi diém hién nay, viéc xir Iy KLN biing céc loai VLHP c6 nguon gbc ty nhién vén dang
dwoc nghién ciru phat trién tai nhiéu trung tam, phong thi nghiém trén thé gioi. Khoa Héa, Dai hoc
ky thudt Athen, Hy Lap d4 sir dyng zeolite ty nhién dé xir 1y KLN c6 trong biin sau xir ly nudc thai
dat hidu qua cao dbi véi Cd, Cr, Cu, Fe, Mn, Ni, Pb, Zn. Vién Nghién ciru M6i truong clia Trudng
North Highland College va Vién UHI M:llemum d4 nghién ctru xir Iy KLN biing chitin thd dé danh
gi hiéu qua xir Iy di véi cac kim loai kiém thé va KLN. Két qua nghién ctru cho thdy hiéu qua xir
ly ciia chitin thd v&i KLN cao hon véi kim loai kiém thé [10, 16].

~ Zeolite tyr nhién 14 tinh thé aluminosilicate ngém nudc chira cic cation nhom I ho#c II ciia bang
hé théng tudn hoan cic nguyén td héa hoc, cong thirc tong quét: (My2).Al0; XS8i03. yH,0 (M: kim
loai héa tri I hoiic II; n: hda tri cia kim loai M; x: ty 1& Si0,/Al,0;). Vi c6 thanh phan ion linh djng
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va chu tric tinh thé x6p t6 ong véi 16 rdng chiém t&i 50% ma zeolite c6 kha nang hép thu (bdy) va
co dinh KLN (trao doi ion) cd trong bumn thai [8].

Chitin thd la vé tém cua c6 trong b thai cia nganh cdng nghiép thuy sin c6 chira khoang
23,8% chitin tinh theo trong lugng khé. Khéng dgc va khong thé phan huy sinh hoc, chitin 12 mjt
polysaccharide tim thdy nhidu nhét trong ty nhién gdm céc phén tir [poly - B - (1,4) = N - acetyl —
D - glucosamin]. Phén tir chitin c6 nhidu nhém chirc —OH nén ¢6 d6 thim nuéce cao, cAu tric cao
phén tir linh ddng va chira nhitng nhém chitin hoat tinh cao c6 kha ning bt giir va lién két hydro
v6i ion KLN. Chinh vi viy ngoai zeolite, d& xir Iy KLN trong bin thai chitin thd cling 1a mét trong
nhitng VLHP rét c6 tiém néng vé khia canh méi truong ciing nhu tinh kinh té do gi4 thanh canh
tranh [10].

D&i véi si gia ting khdi lugng bun thai c6 chira KLN tir hoat dong sén xuét cong nghiép [1, 3]
va sy thai bd tiy tién chiing vao céc hé théng kénh rach trong thanh phd, thi viéc sir dung thanh
cdng nhitng VLHP sn c6 va ré d& xir 1y s& m& ra nhiéu trién vong va dong gop tich cyc nhim
ngin ngira va giam thiéu 6 nhiém, bdo vé méi trudng. Dé tao co s& cho viéc dé xuat quy trinh cong
nghé, trude tién phai chirng minh duge mire d9, higu qua xir Iy KLN thuc té cta zeolite c6 ngudn
gdc tyr nhién tai Viét Nam d5i véi BTCN, sau dé cin phai xdc dinh nhiing yéu td k¥ thuat quan
trong c6 anh hudng tryc tiép dén hiu qua cia qua trinh xir 1y, va dé ciing chinh 12 myc tiéu cua
nghién ciru nay. Bén canh d6, két qua nghién ctru so b déi vdi chitin thd cling s& tao tién d& cho
nhitng nghién ciru tiép theo dé tim ra nhitng VLHP khac ciing c6 kha ning xir ly tuong ty nhim
mang lai hiéu qua kinh té cao hon trong thyc tién va mang ¥ nghia to [én v& mat mdi trudng.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit ligu

Bun 14y tir bé chira bin sau xir 1y nuée thai tap trung tai KCN L& Minh Xuén va bin tir kénh
Téan Héa — Ld Gém c6 dic tinh va thanh phin mot s6 KLN duge trinh bay trong bang 1, 2 va 3.
Cling v6i thanh phan téng thanh phin nhig KLN nay & dang linh dong duge xdc dinh cu thé &
dang exchangeable va carbonate.

Bing 1. Thanh phin tbng mot s6 KLN trong bun thai cia KCN L& Minh Xuén

L EATETT

ST mg/kg blinkhd | Doam | pH Il
Cu 110
- 2 90% 7
Pb 340
Cr 5.174

Béng 2. Thanh phin téng mot sb kim loai ning trong bun thai ctia kénh Tan Héa — Lo Gém

STT mg/kg biun kho Do dm pH
Cu 982,7
Cd 5,6
: 81% 6,8
Pb 302,5 ’
Cr 2.811,1
Bang 3. Ndng d9 kim loai ning trong bun thai cia KCN L& Minh Xuén ¢ dang linh dgng va
carbonate.
STT Ex (mg/kg bun Car Téng Ex v Car Cic dang con lai
khd) (mg/kg bun khd) (mg/kg bun khd) (mg/kg bun kho)
Cr 84,25 369,75 454 4.270
Cd <0,001 < 0,001 - 93
Pb < 0,001 3.3 33 336,7
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Zeolite sir dung cho toan b céc thi nghiém 13 san phidm so ché tir khoang thién nhién cia
Trung tim Héa ddu Pai hoc Bach Khoa Tp. HS Chi Minh, ¢é cdng thirc héa hoc: Na,0. ALO;.
2,] SIOZ szO

Chitin thd 12 vo cua duoc 14y tir ba thai sau quy trinh ché bién thit cua tai Cong ty Ché bién
Thuy hai san sé 5, Han Hai Nguyén, Quén 11, Thanh ph6 Hb Chi Minh.

Thiét bj thi nghiém dugc tinh todn, thiét ké va ché tao ph hgp véi dic tinh cia dbi tugng bun
thai (2)(Hinh 1).

. 240 :
l‘(ﬁm A s
[ i 5 =
o i
TS 3
B - j
{1
o
gl
300

MAY TRON TRUG VIS 42 32¢
Hinh 1. M® hinh thi nghiém

2.2. Phuong phip thi nghig¢m
2.2.1. X Iy méu:
~ MAu bun duge pha bing HNO; dim dédc va 1o vi song. Sau d6 do céc chi tiéu (tbng ham

luong) cta Cr, Cd, Pb, Cu trén médy quang pho hép thu nguyén tir (AAS). Két qua thu dugc trong
cho thdy ring thanh phan tong cta crom va chi trong bun thai 1a cao (so véi tiéu chuan xa thai,
200mg/kg bun khd) va can phai duge xir ly (Bang 1).

Toan bd cdc thi nghiém durge tién hanh trén co s¢ ¢6 mAu dbi chimg véi cdc budc:

Nghiém thirc thi nghiém: bun thai dugc xir ly bing zeolite va chitin thé. Nghiém thirc déi
chirg: bun thai khéng duge xir ly.

2.2.2.Phén tich méu:

Nbng do crom va chi trong bun trudc va sau hip phu bdi zeolite va chitin thd duoc xéc trén
mdy quang pho hip thu nguyén tir AAS 200 — Varian. Nong d¢ timg dang ton tai cia KLN xdc
dinh theo phuong phép trinh bay trong bang 4 [5, 7, 13].

Bang 4. Céc dang tdn tai cia KLN tro‘ng bin va cach xdc dinh

STT Dang ton tai Céch xéc dinh

Xir ly véi MgCL1M, trong thoi gian 1h, & pH = 7 (chinh
bing NaHC 03), khuﬁy lién tuc & nhigt d6 phong. Sau d6 ly
tdm 30 phat véi tdc do 5000/ph, loc va xac dinh nbng o
bing may AAS.

1 ion (exchangeable)

B& con lai sau khi ly tdm xdc dinh dang exchangeab!e du'qc
xir ly véi CH;COONalM, trong thai gian 5h, & pH =
(chinh pH bing axit axetic), khuay lién tyc & nhiét do phbng,
sau d6 ly tdm, loc va xéc dinh ndng do bing AAS.

2 Carbonate (unstable)

Pha miu béing hdn hgp ddm dic HNO; . HCI (3/1), trong thoi
3 Tbng gian 10h, sau d6 dun hoan luu & 80°C trong 2h. Sau d6 loc
va xéc dinh ndng d bing méay AAS.
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3. CAC BUOC THU'C NGHIEM

3.1. X4c dinh kha niing xir 1y crom trong bin thai (KCN L& Minh Xuin) cia zeolite

a. Thi nghi¢m 1: Tron zeolite v4i bun thai trong mo hinh tron v6i ty 18 trinh bay trong Bang 5.

b. Thi nghiém 2 : Trén co s¢ két qua cta thi nghiém 1 v& hiéu qua xur ly dat duge vi nhitng ty
16 zeolite khdc nhau d tién hanh khao sat tiép anh hudng cua thoi gian xir 1y (trdn) dén hidu qua
xr ly. Thi nghiém dugc tién hanh védi thai gian trdn khac nhau tir 15 dén 120 phat.

c. Thi nghigm 3: Tién hanh khao st anh huwéng ctia 49 4m hén hop biin — zeolite dén hidu qua
xir 1y v6&i nhitng gid tri thich hgp vé ty 1& zeolite ciing nhu thoi gian xtr Iy da thu dwgc tir thi
nghiém 1 va 2.

Bang 5. Ty 18 tron zeolite voi bun

Miu % l?\‘m % ze’olite
(theo khoi lugng) (theo khoi luong)
Zy 100 0
Z, 90 10
Z, 80 20
Zy 70 30

3.2. Xdc dinh kha ning xir Iy KLN trong bun thai (kénh Tan Héa - Lo Gém) ciia Chitin
thd

So bd xdc dinh kha ning xtr Iy KLN trong bin thai cia Chitin thé.
Ty 1& tron va kich thuée chitin thd (vé cua) trong bang 6, thdi gian trdn 12 180 phut.

Bang 6. Ty 18 va kich thuéc cta chitin thd (vo cua) trdn vao bun thai

Ty 1€ trn Kich thudc vo cua
Méu % bun (theo khéi % zeolite (theo khéi (mm)
lugng) lugng)

Ko 100 0 0

K, 90 10 0,1
K, 90 10. 0,2
K; 90 10 0,3
K4 90 10 0,5
Ks - 90 10 0,7

4. KET QUA VA THAO LUAN

4.1. Anh huéng cia ty 1§ trgn zeolite dén hiéu qua xir Iy crom
; Hi;éu qua Xl:r 1y crom phuy thudc ty 18 tron zeolite khac nhau duge trinh bay trong Bang 7. C6
the thdy ring higu qua xir ly crom & dang exchangeable cao hon dang carbonate. Khi ty 18 trén
zeolite tang tir 10+20% thi higu qua xir Iy crom & dang exchangeable thay ddi khong déng ké tir
74,48% 1én 75,67%. Khi ty 1& tron zeolite ting 1én dén 40% thi hiéu qua xir Iy crom & dang
carbonate chi dat 63,29%, gia tri nay l1a thép so vdi 86,65% & dang exchangeable.
Khi ty 1é zeolite tir 10+20% thi téng % crom'duqc xir ly thay ddi khong dang ké tir 60,02%

Ién 60,80%. Tir cac két qua nay, rd ring ring ty 1§ zeolite 10% 13 phi hop nht va do vdy s& duge
chon khi tién hanh céc thi nghiém tiép theo.
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Bang 7. Hiéu qua xir Iy Crom phuy thude ty 1€ zeolite

Zo 0 84,25 | 36975 | 0
Z, 10 21,50 74,48 160,00 56,73
7 20 20,50 75,67 157,50 57,40
Z, 30 12,00 85,76 137,75 62,75
Z, 40 11,25 86,65 135,75 63,29

4.2. Anh hudng thoi gian xir Iy (trn) téi higu qua xir Iy crom ciia zeolite

Phén trim crom dugc hip thu theo thdi gian xir Iy khéc nhau duge trinh bay trong Bang 8. Két
qua thu duge cho thdy hiéu qua xir Iy ting cling véi viéc tang thai gian trdn. Hiéu qua xir ly ting
nhanh sau d6 cham lai va khong thay dbi nhidu sau khoang 60 phit.

Trén co s& nhing két qua ndy thdi gian trdn s& duge chon 12 60 phut khi tién hanh céc thi
nghiém tiép theo.

Béng 8. M&i quan hé giira thoi gian va

EAHT

T 15 : 47,00 4421 246,00 33,47
T, 30 38,50 54,30 208,00 43,75
T; 60 21,50 74,48 160,00 56,73
T4 90 19,00 77,45 155,75 57,88
Ts 120 18,00 78,64 152,75 58,69

4.3. Anh huéng d9 4m cia bin t6i higu qua xir Iy crom ciia zeolite

Sau khi tién hanh thi nghiém khéo sét anh huéng cita thdi gian tron dén higu qua xir 1y, yéu tb
dugc khao st tidp theo d6 13 anh hudng, ciia ham dm hdn hop bin — zeolite dén higu qua xir Iy
crom. Két qua thi nghiém dugc trinh bay trong Bang 9. Ké&t qua nay cho thdy higu qua xir Iy crom
tang khi ting ham &m cta hdn hop. Vi him Am ting tir 82+85% hiéu qua xir ly ting chdm va
khéng dang ké. Do vdy c6 thé nhan xét ring ham 4m cua hdn hop khoang 85% 1a phii hop nhét dé
thu dugc hiéu qua xir Iy cao nhu mong muén.

Bang 9. Méi quan hé gitta d¢ 4m hdn hgp bun — zeolite va hidu qué xir Iy crom

T e Tl s ap Sl B el
% e o 4 A ", g s B
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A, 80 25,12 70,18 181,74 50,85
As 83,33 21,50 74,48 160,00 56,73
Ay 85 20,10 76,15 153,55 58,47
As 90 19,73 76,58 147,55 60,10

4.4. So b xac dinh kha niing xit Iy KLN (chi) trong biin ciia chitin tho

Két qua thi nghiém khao sét so bd kha ning xir 1y chi trong bin thai cta chitin tho dugc trinh
bay trong Bang 10.

Két qua cho thay rang chitin thd c6 kha ning xir ly hiéu qua KLN trong bun thai. V6i ham 4 dm

12 81% va thoi gian trdn 180 phit, kich thudc 0,3mm va ty 1§ tron 10% theo khéi lugng thi higu
qua xtr Iy chi & dang linh ddng (exchangeable va carbonate) bdi chitin thd 1a cao nhét: dat 84,72%.

Bing 10. Hiéu qua xir Iy chi trong bun thai bing chitin tho

STT | Chi dang Exchangeable Chi dang Chi dang téng
Carborats Exchangeable va
Carbonate
Ham luong | %bihdp | Hamlugng | %bihdp | Hamluong | % bjhdp
(mg/kg) thu (mg/kg) thu (mg/kg) thu
Ko 36,64 - 1.074,23 - 1.108,87 -
K, 19,51 43,68 184,44 82,83 203,95 81,61
K, 28,29 18,33 163,90 84,74 192,19 82,67
K; 28,92 16,51 140,96 86,92 169,38 84,72
K4 24,92 28,06 257,41 76,04 282,33 74,54
Ks 23,00 33,60 313,95 70,77 336,95 69,61
5KET LUAN

Mot s6 két ludn rat ra dugc tir nghién ciru ndy nhu sau:

1. Zeolite cé thé xir Iy hiéu qua crom c6 trong bun thai tir KCN.

2. Cac yéu té nhu ty 18 sir dung zeolite, thoi gian xir Iy va ham dm déu anh huéng dang ké dén
hiéu qua xir ly.

3. Qu4 trinh xir Iy nén duqc tién hanh vai ty 18 su‘ dung zeolite 1a 10% (theo khéi lugng biin

khd), thai gian xir ly (trdn) it nhét 12 60 phat va ham 4m hdn hop buin — zeolite 1a khoang 85%. Khi
d6 hiéu qua x ly Crom cé thé dat t&i hon 61%.

4. Nghién ciru bude dAu cho thiy vé cua c6 trong b thai nganh thiy san (chitin thd) cling la
VLHP cé tiém ning dé xir 1y KLN trong bun thai cong nghiép. Véi ham dm 1 81% va thdi gian
tron 180 phit, kich thude vé cua 0,3mm va ty 18 tron 13 10% theo khéi lugng thi hidu qua xir 1y chi
dang linh dong dat 84,72%.
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UTILIZATION OF NATURAL ADSORBENT MATERIALS FOR HEAVY
METAL UPTAKE FROM INDUSTRIAL WASTE SLUDGE

Le Duc Trung, Nguyen Ngoc Lirh, Nguyen Thi Thanh Thuy
Institute for Environment and Resources, VNU- HCM

ABSTRACT: In Ho Chi Minh City, very large amount of industrial waste sludge contain
many heavy metals. This is the potential hazardous waste, and therefore is subjected fo treatment.
The natural zeolite after preliminary treatment, aluminosilicate and crab shell have the ability to
adsorb heavy metals that were used for metal uptake from metal contaminated sludge. Sludge
eliminated from the central waste water treatment plant of Le Minh Xuan Industrial zone and from
the Tan hoa-Lo gom canal in Ho Chi Minh City that were selected for this study. The aim of this
study is to determine the effect of heavy metal uptake from industrial waste sludge with the use of
natural zeolité, Obtained results indicated that the utilization of natural zeolite, a cheap and
available adsorbent material, may be an effective treatment solution for heavy metals
contaminated sludge. Further, the influences of some essential factors that can strongly affect the
effectiveness of treatment process such as mixing ratio, processing time and moisture content of
mixture, were also studied. It was shown that the effect of chrome removal could be 61.7% when
the treatment process was performed with 10% zeolite mixed, after 1 hour mixing at 85% moisture
content. Further, initial research achievements with crab shell shown that the effect of lead
removal could 84.7% with 10% crab shell mixed, after 3 hour mixing at 81% moisture content.

Keywords: industrial waste sludge, heavy metal, chrome, lead, Zeolite and crab shell
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