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1. MO PAU

Khi thai bo tay tién BTCN vao mdi truong, KLN s3 d& dang phét tan sang méi truong dit,
nudc mit va nude ngim. Day 1a méi nguy hiém tiém tang ddi véi sirc khoe cua con ngudi ciing
nhu hé sinh théi ty nhién [1, 3, 4]. KLN thudng ton tai trong bun dudi 5 dang: dang ion; dang lién
két cachonate; dang lién két trong hoac 16p pha bén ngoai khdi (hat) ran véi sit oxyt va mangan
oxyt; dang lién két trong c&c phirc chét hitu co; dang tro, bén, giit trong ciu trdc cac hat khodng,
khéng bi giai phong trong diéu kién ty nhién [5, 13].

Trong nhleu thap ky, cac phuong phap cong nghé xu Iy bun thai thuong duoc &p dung bao
gdm thiéu dét, dn dinh va héa ran, chén lap hay phan hay sinh hoc. Tuy nhién nhitng bién phap
nay déu co6 diém han ché chung dé 1a khé khan trong viéc kiém soét thanh phan KLN trong san
pham sau xir ly mot cach an toan nhat [5, 6, 7, 11]. Dé giai quyét Van de btrc xdc nay, gan déy
trén thé gi¢i da c6 xu huéng xir ly KLN bang nhitng VLHP c6 ngudn goc tu nhién cd gia thanh
thip. KLN & dang linh dong co thé dugc hip thu va cé dinh chit trong ciu tric caa nhitng VLHP
[5, 6, 7, 9, 10, 11, 14, 15]. Trong nghién ctu nay, zeolite ty nhién d& qua so ché dang
aluminosilicate ngam nugc va chitin thd la vo tdm cua co trong ba thai thuy san duoc sir dung
lam VLHP KLN.

Dén thoi diém hign nay, viéc xu Iy KLN bang céc loai VLHP c6 nguon goc ty nhién van dang
dugc nghién cau phét trién tai nhiéu trung tam, phong thi nghi¢m trén thé gioi. Khoa Hoa, Dai
hoc ky thuat Athen, Hy Lap d& sir dung zeolite tu nhién dé xa Iy KLN c6 trong bun sau xir ly
nudc thai dat hidu qua cao ddi véi Cd, Cr, Cu, Fe, Mn, Ni, Pb, Zn. Vién Nghién ciru Mdi truong
cua Truong North Highland College va Vién UHI Millenium d& nghién ctru xir ly KLN bing
chitin thd dé danh gia hiéu qua xir ly dbi voi céc kim loai kiém thd va KLN. Két qua nghién ciu
cho thdy hiéu qua xu ly cua chitin thd véi KLN cao hon vai kim loai kiém thé [10, 16].

Zeolite ty nhién la tinh thé aluminosilicate ngim nudc chira céc cation nhém | hoac 11 caa
bang hé théng tuan hoan cac nguyén té hda hoc, cong thirc tong quét: (Myy).Al03.xSi0,. yH,0
(M: kim loai héatri | hoic I1; n: héatri caakim loai M; x: ty 1& SIO./Al,Os). Vi ¢d thanh phan ion
linh dong va cau tric tinh thé xop t6 ong véi 16 réng chiém téi 50% ma zeolite ¢ kha nang hap
thu (bay) vacb dinh KLN (trao d6i ion) c6 trong ban thai [8].

Chitin thé la vo tém cua c6 trong ba thai cia nganh cdng nghiép thuy san cé chira khoang

23,8% chitin tinh theo trong Iuong khé. Khéng doc va khong thé phan hay sinh hoc, chitin lamot
polysaccharide tim thdy nhiéu nhat trong tu nhién gdm céc phan tu [poly - b - (1,4) —N —acetyl —
D — glucosamin]. Phan tir chitin c6 nhiéu nhdm chirc <OH nén c6 d6 tham nudc cao, cau tric cao
phan tir linh dong va chira nhitng nhdm chitin hoat tinh cao c6 kha nang bit gitr valién két hydro
vé6i ion KLN. Chinh vi vay ngoad zeolite, dé xtr ly KLN trong bun thai chitin thd ciing 1a mot
trong nhitng VLHP rét ¢ tiém ning vé khia canh médi trudng ciing nhu tinh kinh té do gia thanh
canh tranh [10].

Déi vai sir giating khdi luong bun thai ¢6 chera KLN tir hoat dong san xuét cong nghiép [1,
3] vasu thai bo tuy tién ching vao cac hé théng kénh rach trong thanh phd, thi viéc sir dung thanh
cong nhitng VLHP sin ¢6 vareé dé xa ly s8¢ mo ra nhiéu trién vong va dong gop tich cuc nham
ngan ngira va giam thiéu 6 nhidm, bao vé méi truong. Dé tao co o cho viéc dé xuat quy trinh
cdng nghé, trude tién phai chirng minh duoc mirc do, hiéu qua xir Iy KLN thwc té caa zeolite c¢6
nguon goc tu nhién tai Viét Nam ddi véi BTCN, sau d6 can phai xé&c dinh nhitng yéu té ky thuat
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quan trong c6 anh huéng truc tiép dén hiéu qua caa qué trinh xi ly, va dé ciing chinh |a muyc tiéu
ctia nghién ciru ndy. Bén canh do, két qua nghién ciru so by dbi véi chitin thd ciing s tao tién dé
cho nhitng nghién ctu tiép theo dé tim ra nhitng VLHP khéc ciing ¢ kha nang xir |y tuong tu
nham mang lai hiéu qua kinh té cao hon trong thuc tin va mang y nghia to 16n vé mat méi
truong.

2. VAT LIEU VA PHUONG PHAP

2.1.Vvatliéu

Bun 4y tir bé chira biin sau xir 1y nuéc thai tap trung tai KCN L& Minh Xuan va biin tir kénh
Tan Hoa— Lo Gom c6 déc tinh va thanh phan mot so KLN dugc trinh bay trong bang 1, 2 va 3.
Cung véi thanh phan tong thanh phan nhirng KLN nay ¢ dang linh dong duoc xac dinh cu thé &
dang exchangeable va carbonate.

Bang 1. Thanh phan tdng mot s KLN trong bun thai cia KCN L& Minh Xuan

STT mg/kg bun khé Do 4m pH
Cu 110

Cd 93 90% 7
Pb 340

Cr 5174

Bang 2. Thanh phan tong mot sb kim loai nang trong bun thai caakénh Tan Hoéa— Lo Gém

STT mg/kg btin kho Do am pH
Cu 982,7
Cd 5,6
! 0
= 3025 81% 6,8
Cr 2.811,1
Bang 3. Nong d6 kim loai nang trong bun thai caia KCN L& Minh Xuan & dang linh dong va
carbonate.
STT Ex (mg/kg bun Car Téng Ex vaCar | Céc dang con lai
kho) (mg/kg bun kho) (mg/kg bun kho) (mg/kg bun khd)
Cr 84,25 369,75 454 4.270
Cd < 0,001 <0,001 - 93
Pb <0,001 33 33 336,7

Zeolite sir dung cho toan bo cac thi nghiém Ia sin pham so ché tir khoang thién nhién cua
Trung tAm Héa dau Pai hoc Bach Khoa Tp. H6 Chi Minh, ¢ cong thirc hda hoc: Na,0. Al,Os.
2,1Si02. yHZO

Chitin thé |a vé cua duoc |y tir ba thai sau quy trinh ché bién thit cua tai Cong ty Ché bién
Thay hai san s5 5, Han Hai Nguyén, Quan 11, Thanh phé H5 Chi Minh.

Thiét b thi nghiém duoc tinh todn, thiét ké va ché tao phu hop véi dic tinh caadéi tugng bun
thai (2)(Hinh 1).
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Hinh 1. M6 hinh thi nghiém

2.2. Phwong phap thi nghiém

2.2.1. Xar ly mau:

Mau biin duoc pha bang HNO; dam dic va |6 vi séng. Sau d6 do cac chi tiéu (tong ham
lugng) cia Cr, Cd, Pb, Cu trén may quang pho hap thu nguyén tir (AAS). Ket qua thu dugc trong
cho thay rang thanh phan tong cua crom va chi trong bun thai |a cao (so véi tiéu chuan xa thai,
200mg/kg bun khd) va can phai duoc xir ly (Bang 1).

Toan bo céc thi nghiém duoc tién hanh trén co s ¢6 mau déi ching voi c&c budc:

Nghiém thirc thi nghiém: bun thai dugc xi ly bing zeolite va chitin thd. Nghiém thic dbi
chirng: bun thai khéng dugc xir 1y.

2.2.2.Phan tich mdu:

Nong do crom va chi trong biin trudc va sau hap phu bsi zeolite va chitin tho dugc xéc trén
may quang pho hap thu nguyén tir AAS 200 — Varian. Nong d6 tirng dang ton tai caa KLN xac
dinh theo phuong phép trinh bay trong bang 4 [5, 7, 13].

Bang 4. C4c dang ton tai caa KLN trong buin va cach xéc dinh

STT Dang ton tai Céch x&c dinh

Xtu ly voi MgCl,1M, trong thoi gian 1h, & pH = 7 (chinh
bang NaHC Os), khudy lién tuc ¢ nhiét d6 phong. Sau do ly
tam 30 phdt véi toc do 5000/ph, loc va xéc dinh nong do
bing méy AAS.

1 ion (exchangeable)

Ba con lai sau khi ly tm xé&c dinh dang exchangeable dugc
xur ly vgi CHz;COONalM, trong thoi gian 5h, ¢ pH = 5
(chinh pH bang axit axetic), khudy lién tuc & nhiét d6 phong,
sau d6 ly tam, loc vaxéc dinh ndng d6 bang AAS.

2 Carbonate (unstable)

q Pha mau biang hdn hop dam dic HNO;. HCI (3/1), trong thoi
3 Tong gian 10h, sau_do6 dun hoan luu ¢ 80°C trong 2h. Sau dd loc
vaxéc dinh nong d6 bang méy AAS.

3. CACBUOGC THUC NGHIEM
3.1. Xé&c dinh kha nang xir ly crom trong bun thai (KCN L& Minh Xuén) caa zeolite



Science & Technology Development, Vol 10, No.01- 2007

a. Thi nghiém 1: Tron zeolite voi bun thai trong mé hinh tron vai ty |€ trinh bay trong Bang

5.

b. Thi nghigm 2 : Trén co s& két qua ciathi nghiém 1 vé hiéu qua xu ly dat duoc véi nhing
ty ¢ zeolite khé&c nhau dé tién hanh khao s& tiép anh huong cuathoi gian xi ly (tron) dén hiéu

qua xir ly. Thi nghiém dugc tién hanh véi thoi gian tron khéc nhau tir 15 dén 120 phtit.

c. Thi nghigm 3: Tién hanh khao st anh huéng ciia d am hon hop bin — zeolite dén hi¢u
qua xir ly vai nhitng giatri thich hop ve ty 1€ zeolite ciing nhu thoi gian xa ly da thu duoc tir thi

nghiém 1 va2.
Bang 5. Ty Ié tron zeolite vai bun
Mau % t?Un % zgol ite
(theo khai luong) (theo khai luong)
Z 100 0
Z; 20 10
Z, 80 20
Z3 70 30

3.2. Xéac dinh kha ning xir Iy KLN trong bun thai (kénh Tan Héa— L6 Gém) cia Chitin

tho

So bo xa&c dinh kha nang xtr Iy KLN trong bun thai caa Chitin thé.
Ty 1€ tron vakich thudce chitin thd (vo cua) trong bang 6, thoi gian tron 1a 180 pht.

Bang 6. Ty Ié vakich thuéc caa chitin thé (vo cud) tron vao bun thai

Ty 1€ tron Kich thudc vo cua
Mau % buin (theo khdi % zeolite (theo khéi (mm)
lwong) lwong)
Ko 100 0 0
Ky 90 10 01
Ko 90 10 0,2
Ks 90 10 0,3
Ky 90 10 0,5
Ks 90 10 0,7

4. KET QUA VA THAO LUAN

4.1. Anh hwéng ciaty I tron zeolite dén higu qua xir Iy crom
_ Hiéu qua xu ly crom phu thugc ty 1€ tron zeolite khéc nhau dugc trinh bay trong Bang 7. Co
thé thay rang hiéu qua xu Iy crom & dang exchangeable cao hon dang carbonate. Khi ty I¢ tron
zeolite tang tir 10, 20% thi hi¢u qua xir Iy crom ¢ dang exchangeable thay doi khong dang ké tir
74,48% |én 75,67%. Khi ty 1€ tron zeolite tang [én dén 40% thi hi¢u qua xtr ly crom ¢ dang

carbonate chi dat 63,29%, giatri nay lathip so véi 86,65% & dang exchangesble.
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Khi ty 1¢ zeolite tir 10, 20% thi tong % crom duwoc xi 1y thay doi khdng déang ké tir 60,02%
1én 60,80%. Tur cac ket qua nay, ro rang rang ty ¢ zeolite 10% la phu hop nhat vado vay ¢ dugc
chon khi tién hanh céc thi nghiém tiép theo.

Bang 7. Hiéu qua xir ly Crom phu thudc ty ¢ zeolite

_ Crom dang Exchangeable Crom dang Carbonate
% zeolite
Mau (theo khoi Ham lugng % Ham lugng %
LT (mgkgbinkhd) | bihdpthu | (mg/kgbunkhd) | bi hdp thu

Zo 0 84,25 0 369,75 0
Z; 10 21,50 74,48 160,00 56,73
Z, 20 20,50 75,67 157,50 57,40
Z3 30 12,00 85,76 137,75 62,75
Z, 40 11,25 86,65 135,75 63,29

4.2. Anh hwéng thai gian xir ly (trgn) téi hiéu qua xir ly crom caa zeolite
~ Phan tram crom dwoc hap thu theo thoi gian xur 1y khéc nhau duoc trinh bay trong Bang 8.
KEt qua thu dugc cho thay hiéu qua xt |y tdng cung voi viéc tang thoi gian tron. Hi¢u qua xt |y
tang nhanh sau d6 cham lai vakhong thay d6i nhiéu sau khoang 60 phut.
Trén co s nhitng két qua nay thoi gian tron s8 dwoc chon 12 60 pht khi tién hanh cac thi
nghiém tiép theo.

Bang 8. Méi quan hé gitrathoi gian vahiéu qua xi ly crom

Crom dang Exchangeable Crom dang Carbonate
Mau | Thoi gian tron Hamluong | o . hép thu Hamluong | % bihdp
(mg/kg) ' (mg/kg) thu

To 0 84,25 0 369,75 0
T, 15 47,00 44,21 246,00 33,47
T, 30 38,50 54,30 208,00 43,75
Ts 60 21,50 74,48 160,00 56,73
Ty 90 19,00 77,45 155,75 57,88
Ts 120 18,00 78,64 152,75 58,69

4.3. Anh huéng d 4m cia bun téi hiéu qua xir ly crom ciia zeolite

Sau khi tién hanh thi nghiém khao sét anh huang caathoi gian tron dén hiéu quaxir ly, yéu td
dugc khao sét tiép theo d6 1a anh huong ciaa ham am hén hop bun — zeolite dén hiéu qua xir ly
crom. Két qua thi nghiém duoc trinh bay trong Bang 9. Két qua nay cho thay higu qua xir Iy crom
tang khi ting ham am caa hon hop. Véi ham am tang tir 82, 85% hiéu qua xir ly ting cham va
khéng dang ké. Do vay co thé nhan xét rang ham am caa hon hop khoang 85% |a phi hop nht dé
thu duoc hiéu qua xir |y cao nhu mong muén.
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Bang 9. Méi quan hé gitradd 4m hdn hop bun — zeolite va hiéu qua xi Iy crom

Crom dang Exchangeable Crom dang Carbonate
A 5 am (©
vad | Doam o Hf‘r;”g'/‘ig)”g % bi hip thu Hf‘r;”g'/‘ig)”g % bi hép thu

Ao 72 46,25 45,10 257,75 30,29
A 75 26,96 68,00 189,95 48,63
A, 80 25,12 70,18 181,74 50,85
As 83,33 21,50 74,48 160,00 56,73
A, 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 nang xir ly KLN (chi) trong bun caa chitin thd

Két qua thi nghiém khao sét so bo kha nang xi ly chi trong buin thai caa chitin thé duoc trinh
bay trong Bang 10.
~ Két qua cho thy rang chitin tho c6 kha nang xir ly hiéu qua KLN trong bun thai. Véi ham
am [a 81% va thoi gian tron 180 phdt, Kich thusc 0,3mm vaty 1€ tron 10% theo khoi lugng thi
hiéu qua xtr ly chi ¢ dang linh dong (exchangeable va carbonate) boi chitin thd la cao nhat: dat
84,72%.

Bang 10. Hiéu qua xir ly chi trong bun thai bang chitin thd

STT | Chi dang Exchangeable Chi dang Chi dang tong
Carbonate Exchangeable va
Carbonate
Hamluong | %bihip | Hamluong | %bihip | Hamluong | % bihip
(mg/kg) thu (ma/kg) thu (ma/kg) thu
Ko 36,64 - 1.074,23 - 1.108,87 -
K1 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
Ks 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 sb két luan rit ra dugc tir nghién cru ndy nhu sau:
1. Zeolite c6 thé xu 1y hidu qua crom ¢ trong bun thai tir KCN.
2. Céc yéu t6 nhu ty 1¢ sir dung zeolite, thoi gian xur Iy va ham am déu anh huéng déng ké
dén hiéu qua xu ly.
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3. Quatrinh xir Iy nén duoc tién hanh vdi ty |é sir dung zeolite 1& 10% (theo khéi luong bun
khé), thoi gian xir Iy (tron) it nhat 14 60 phit va ham am hdn hop bin — zeolite 1a khoang 85%.
Khi @6 hiéu qua xir Iy Crom c6 thé dat téi hon 61%.

4. Nghién ciru buéc dau cho thay vo cua co trong ba thai nganh thay san (chitin thd) ciing |a
VLHP c6 tiém nang dé xir ly KLN trong bin thai cdng nghiép. Véi ham am 12 81% va thoi gian
tron 180 pht, kich thuéc vo cua 0,3mm varty 18 tron 1a 10% theo khéi lwong thi hiéu qua xir 1y
chi dang linh dong dat 84,72%.
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