TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

- Nudc thai cong nghi€p va nudc thai
trong qua trinh xu 1y rac 1a nhitng nguyén
nhan tryc tiép gy tich liy Cd trong dat tuy
theo mirc 46 khac nhau. Pbi v6i ving dat
bi anh hudng ctia nudc ri rac, ham luong
Cd trung binh tai cac diém dao dong tir
0,45 - 0,59 mg/kg tuy chua vuot QCVN
nhung d3 cao hon gia tri trung binh Cd nén
cho nhém dat xam Viét Nam 1a: 0,37 -
0,42mgCd/kg dit (Pham Quang Ha, 2002).
D6i voi ving dat bi anh hudong cia cong
nghiép hoa chat, ham luong Cd c¢6 xu
huéng tich liy cao hon dat tu 0,61 -
2,29mgCd/kg dit, ca biét dd c6 nhimg
diém vuot qua QCVN cho phép ddi voi dat
phuc vu cho san xuét nong nghiép.

- Tong hop két qua nghién ciru cho thay
can phai c6 nhirng giai phap quan 1y chat
ché& anh huong cua cac nguén chét thai, dac
biét 1a nuéc thai cong nghiép dén su tich
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SUMMARY

Reseach ability to Adsorb of heavy metal on modified coir fibres

Coir is a cheap material has a high ability to absorb heavy metals. The research results showed
that in the single - pollutant environment where metals like Pb, Cu, Zn, Cd and As have the content
of 5 mgl/litre per each and an amount of activation coir put into to treat waste water is 5g/litre,the
activated coir could absorb very well Pb, Cu, Zn and Cd. Specifically, the coir could absorb 99.46%
of Pb; 80.06% of Cu; 77.82% of Cd and 61.22% of Zn; however, it absorbs very small amount of As
(11.40%). At the same time, the pH of the sewage environment also increases by nearly 3 units.
When increasing pollution concentration to 50 mg/litre, the Coir’s efficiency of absorbing Pb, Cu, Zn
and Cd is extremely reduced. The pH of the environment experiences very little change. In the
assuming environment where pollutant mixture was 100 times higher than the allowed level in the
Vietnamese standard (QCVN 24:2009), the coir could hardly absorb heavy metals, and the
environment’'s pH would be changed very little, except for Cd (the pollutant concentration which is
100 times higher than the allowed level in the Vietnamese standard is just 1 mgl/litre, so a
replacement of Na in the coir structure occurs).

Keywords: heavy metal, absorb, pollution, coir...
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1. DAT VAN DE

Nudce thai ctia cac nganh cong nghiép
thudc da, cong nghi¢p dién tur, cong nghé
dét nhudm, khai thac mo... chira nhiéu cac
kim loai doc hai anh huéng dén stc khoe
con ngudi va h¢ sinh thai. Qua thoi gian
tich tu truc tiép hodc gian tiép ma néd duogc
tich tu vao co thé nguoi va gy ra cac bénh
loét da, viém duong hdé hép, ung thu...
Nhiéu phuong phép xir Iy 6 nhiém kim loai
nang trong nudc thai da dugc nghién cuu.
Trong d6 viéc st dung cac phu phim nong
nghiép trong viéc xt ly nudc thai duge
nghién ctru nhiéu vi ching c6 cac wu diém
la gia thanh ré, 1a vat liéu co thé tai tao
dugc va thanh phan chinh cua ching chira
cac polymer dé bién tinh va cé tinh chit hap
thu hodc trao déi ion cao.

Xo dira chira mot ham luong dang ké
cenllulose (43,44%), day la mot loai
polyme ty nhién dugc lam tur cac don vi
glucose véi cac nhom hydroxyl so cdp va
thir cdp phd bién. Xo dua ciing chua
45,84% ham luong lignin, loai nay c6 mang
ludi cdu tric 12 methoxy va cac nhém
hydroxyt tu do. Ca hai hop chét nay déu co
kha ning hap thu cac ion kim loai ning.

Co ché hcfp thu cac ion kim loai

Viéc tang hap thu cac ion kim loai
trong truong hop cua xo dira hoat hoa, dugc
tac gia S.R. Shukla, Roshan S. Pai, Amit D.
Shendarkar (4) giai thich 1a do sy hinh
thanh cua nhém axit cacboxylic nho c6 xir
ly 6xy hoa. Qua trinh hoat hoa st dung
NaOH 0,1 M duoc tién hanh & méi truong
kiém (pH =10,5) va do d6 cac nhém
carboxyl s€ phan trng v6i Na tao ra dang
mubi natri ciia chung. Khi dwa xo dira da
hoat hoa vao, cac ion kim loai s& thé chd Na
va cac ion kim loai dugc giir lai bdi cac xo
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dira da duogc hoat hoa, dua trén co ché trao
d6i ion duogc thé hién nhu sau:

2 (xo dira - COONa) + M2* — (xo dira
- CO0) 2M + 2Na*

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién ctru

- Vat liéu hap thu: Xo dira duoc thu mua
tai cra hang ban dwra, khu chg hoa qua
duong Lang. Ngam xo dua trong NaOH 1M
trong 24 gio, rira sach bang nudc cat dén khi
nudc trong, pH khoang tir 6 - 7, siy & 105°C,
trong 2 - 3 gio, nghién min qua luéi 0,5 mm

- Dung dich nudc thai nhan tao gdm cac
kim loai nang (Cu, Pb, Zn, Cd, As) ¢ nong
d6 5 va 50 mg/lit & dang don 1é va ¢ nong do
gia dinh 6 nhim gép 100 1an QCVN cho
phép (QCVN 24:2009) dbi véi mdi kim loai
& dang don 1¢ va hon hop dugc pha tir dung
dich chuin c6 ndng do 1000 ppm ctua mdi
ion kim loai dugc cung cap boi hing Merck.

(Li do chon 2 muc nong do 5 mg/kg va
50 mg/kg 1a: O mirc nong d6 5 mg/kg ddi
véi tit ca cac kim loai nang thi do la mic
trong nudc thai ty nhién Cu va Zn chém bi
6 nhiém theo QCVN 24:2009, véi céac
nguyén t6 Pb, As, Cd thi d6 la ngudng 6
nhidm gip 10 14n, 50 l4n, 500 lan... Sau khi
tang nong d6 6 nhiém 1én 50 mg/kg thi kha
ning hap thu gitta cac nguyén t6 s& thay
d6i? So sanh kha ning hap thu cac kim loai
nang & cac mic 6 nhiém khac nhau va giira
cac kim loai & cuing ngudng 6 nhiém).

Nghién ctru kha ning hap thu kim loai
ning trong nudc thai bang vat liéu xo dua
hoat hoa véi ty 1€ 5g xo dura/l lit nudc thai
nhén tao, lic 24 gio dé dat dén trang thai can
béng vé mit trao doi, sau do loc va xac dinh
cac kim loai Cu, Pb, Zn, Cd, As trong dich
bang may quang phd hap thu nguyén ti.
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2. Phwong phap nghién ctru

* Phuong phép xac dinh kha ning hép thu
kim loai nang trong nudc thai cta vat lidu:

- Phan tich céc chi tiéu: pH, Cu, Pb, Zn,
Cd, As trong xo dira; trong mau nudc thai 6
nhiem kim loal ndng trudc va sau khi thi
nghiém (bang may quang pho hap thu
nguyén tir).

- S6 liéu phan tich dwgc xir ly bang
chuong trinh thong ké thong dung Excell.

* Panh gia kha nang hap thu kim loai
nang cua tung vat li€u trén hi€u suat hap
thu va lugng hap thu.

- Luong Cu 2 hép thu trong vat liéu
duogc tinh theo cong thirc:

- Hiéu suat hap thu (% hap thu) Cu*
trong vt liéu dugc tinh theo cong thirc:
_ G -C»)

m

x100

a

Trong d6: Ci 1a ham lugng Cu >* c6

trong dung dich ban dau (trudc khi hip thu)
(mg/l); Crla lugng Cu ** ¢ trong dung dich
sau hap thu (mg/l)

Céch tinh twong tu dbi voi cac kim loai
Pb, Zn, Cd, As khac

III. KET QUA VA THAO LUAN

1. M6t sé tinh chéat ly héa hoc cua xo
dira nghién clru

(C,-C,)V Badng 1. Mgt s6 tinh chat héa hoc ciia xo
a :T dwra hoat hoa
Trong d6: qa 1 luong Cu %" hép thu | PH | Cu [ Pb [ zn | ca | as
trong 1 don vi khoi lugng vat liéu (mg/kg); | KC mg/lit
Ci 1a nong d¢ ban dau dua vao (mg/l) cua [6,580| 9,20 | 262 | 6933 | 004 |<LOD

dung dich mubi Cu *"trudc khi thi nghiém;
Crla ndng d6 & trang thai can bang trao doi
(mg/1) ctia Cu 2" trong dung dich sau khi thi
nghiém; V 1a thé tich dung dich mudi Cu >
(ml); va m 1a khéi lwong vat liéu (g) su
dung trong thi nghiém.

Két qua phan tich vat liéu cho thdy: Vat
liéu c6 phan ung trung tinh. Cac kim loai
ning déu tim thay ¢ ndng do6 thip trong vat
liéu nghién ctru va khong tim thdy As trong
X0 dura.

2. Kha ning hap thu kim loai ning trong nwéc thai ctia xo dira

2.1. Kha ndng hap thu kim loai ndng trong nwéc thai nhan tao cua xo’ dira

Bdng 2. Lwong hdp thu va hiéu sudt hdp thu kim logi nang ciia xo dira

Kim loai nang| Néng d6 ban dau Nong do can béng Lwong hép thu Hiéu suét hap thu

hap thu (mg/lit) (mg/lit) (mg/lit) (%)
0 0 0 0

5 1.00 4,00 80,06

Cu 50 39,44 10,56 21,12
200 200 0 0
200 hén hop 200 0 0
0 0,00 0,00 0

Pb 5 0,03 4,97 99,46

50 26,51 23,50 46,99

50 hdn hop 46,55 3,45 6,91
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Kim loai nang| Néng dé ban dau Néng dé can bing Lwong hdp thu | Hiéu suat hap thu
hap thu (mgllit) (mgllit) (mgllit) (%)
0 0,00 0,00 0
5 1,94 3,06 61,22
Zn 50 46,75 3,25 6,49
300 285,54 14,46 4,82
300 hén hop 300,00 0,00 0,00
0 0,00 0,00 0
1 0,04 0,96 96,40
Cd 5 1,11 3,89 77,82
50 47,08 2,93 5,85
1 (hdn hop) 0,99 0,01 1,13
0 0 0 0
5 4,43 0,57 11,4
As 10 8,9 1,1 10,8
50 47,4 2,6 5,2
10 hén hop 9,36 0,6 6,4

Két qua nghién ctru cho thdy: Voi 5g
x0 dua/l lit nudc thai nhan tao & cung
ndéng do 5 mg/lit dbi vai cac kim loai Cu,
Pb, Cd, Zn, As thi xo dura c6 kha nang hép
thu kha tdt cac kim loai Cu, Pb, Cd, Zn;
hap thu As rat thip hau nhu khong dang
ké. Cu thé 1a xo dira c6 kha niang hap thu
Pb t6t nhit dat 99,46% luong Pb; 80,06%
luong Cu; 77,82% dbi véi Cd va 61,22%
d6i voi Zn trong dung dich. Lugng hap thu
tang khi nong d6 6 nhiém tang tir 5 mg/lit
1én 50 mg/lit (gap 10 lan), voi Cu lugng

hép thu trén xo dira hoat héa ting twong
ung la 4 mg/lit Ién 10,56 mg/lit; véi Pb
luong hip thu tir 4,97 mg/lit dén 23,50
mg/lit, con dbi v&i Zn va Cd lugng héap thu
trén xo dira gan nhu 13 bio hoa ¢ nong do
5 mg/lit. Trong mdi truong gia dinh 6
nhiém hén hop cac kim loai gap 100 lan
QCVN 24:2009 cho phép d6i vi thong sb
6 nhiém trong nuéc thai cong nghiép véi
lwong xo dira cho vao 1a 5 g/lit thi hau nhu
xo dira khong thé hap thu dugc cac kim
loai ning (Két qua bang 2).

2.2. Sw thay déi pH trong cdc méi trieorng nwére thai

Badng 3. pH trong dung dich truéc va sau khi xir Iy bang vdt liéu

Stt KHM

cu | Pb | zn | cd | As

5 mgl/lit

1 Nwéc thai nhan tao trwde xi ly

2,18 2,69 2,711 2,70 2,53

2 |Nwé&ece thdi nhan tao sau xt ly xo diva

5,97 5,74 5,29 5,71 5,71

50 mgl/lit
1 Nwéc thai nhan tao trwde xi ly 1,76 1,59 1,75 1,77 1,70
2 |Nwé&ece thdi nhan tao sau xt ly xo divra 1,79 1,81 1,82 1,79 1,79
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Bdng 4. pH trong dung dich (gia dinh 6 nhiém gap 100 lan theo QCVN 24:2009)
truede va sau khi xir 1y bang vt liéu

pH Dung dich
Stt KHM Pb Zn Cd As
200 ppm | 50 ppm | 300 ppm | 1,0 ppm 10 ppm
bon Lé
1 |Nuwéc thai nhan tao trwde xtv ly 1,19 1,59 1,02 3,39 2,39
2 |Nwéc thdi nhan tao sau x& ly xo dira 1,20 1,81 1,04 6,95 3,01
Hén Hop
1 | Nwéc thai nhan tao truwdre xr ly 0,74
2 | Nwo&c thdi nhan tao sau x ly xo dira 0,73

Cac moi truong nudc thai nhan tao trude
xtr Iy bang xo dira & nong do 5 mg/lit va 50
mg/lit v&i tit ca cac kim loai déu c6 phan
mg rat chua. Khi dua vat liéu xo dura vao
véi lugong S5g xo dira hoat hoéa (pH = 6,58)/ 1
lit nudc thai thi & nong d6 5 mg/lit cua cac
kim loai, do su thé chd cua céac ion Na trén
x0 dura véi cac ion kim loai (Cu, Pb, Zn, Cd,
As) ma ¢ thoi diém can bang, pH cia moi
truong di ting 1én gan 3 don vi, con & nong
d6 50 mg/lit (ting d6 6 nhim gip 10 lan)
d6i voi timg kim loai don 1 thi pH ciia moi
truong nudc thai it co sy thay doi. (bang 3).
Do d6 dbi v6i cac kim loai nhu Cu, Zn khi
tang ndng do 1én 200 va 300 mg/lit (gia dinh
6 nhiém gap 100 lan QCVN 24:2009 cho
phép véi cac thong sb trong nudc thai) pH
moi truong nudc thai trudec va sau xu ly
bang xo dira it c6 sy thay ddi (bang 4). Pbi
v6i Cd, ndng d6 6 nhidm gip 100 1an QCVN
24:2009 1a 1 mg/lit, do su thé chd cua cac
ion Na trén xo dira v6i ion Cd*” di lam thay
d6i pH méi truong nudc thai tir 3,39 1én
6,95. Con moéi trudng nudce thai 6 nhiém As
(gip 100 1an QCVN 24:2009) trudc va sau
xtr Iy xo dira c6 su thay d6i pH khong nhiéu
tlr 2,39 dén 3,01.

Trong mdi trudng gia dinh 6 nhiém hon
hop cac kim loai ning (gap 100 1an QCVN
24:2009) thi hau nhu khong c6 su thay doi
vé pH moi truong.

IV. KET LUAN VA BE NGHI
1. Két luan

- Trong moi truong 6 nhiém don 1é cac
kim loai Pb, Cu, Zn, Cd va As & ndng do 5
mg/lit va lugng xo dura hoat hoéa dua vao xtr
ly 1a 5g/lit nwdc thai, thi xo dira hoat héa co
kha nang hap thu kha t6t Pb, Cu, Zn va Cd.
Kha nang hap thu cta xo dura dat 99,46%
dbi véi Pb; 80,06% lugng Cu; 77,82% dbi
v6i Cd va 61,22% ddi véi Zn, xo dira hap
thu kém As (11,40%). Dong thoi pH mbi
tredng nude thai ting gan 3 don vi.

- Tang ndng d6 6 nhidm 1én 50 mg/lit
hiéu suat hap thu Pb, Cu, Zn va Cd cia xo
dura gidm manh. pH méi truong it c6 su
thay doi.

- Trong mdi trudng gia dinh 6 nhiém
hdén hop gip 100 lan QCVN cho phép
(QCVN 24:2009), xo dira hau nhu khong
c¢6 kha nang hap thu cac kim loai ning dong
thoi pH méi truong it ¢ sy thay doi, trir Cd
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(ndéng d6 6 nhiém gap 100 lan QCVN cho
phép chi 1a 1 mg/lit nén c¢6 sy thé chd cia
Na trong ciu tric ciia xo dira)

2. Dé nghi

Can nghién ctru thém vé kha ning hap
thu cia xo dura hoat hoa trong cac moi
truong hén hop cac kim loai khac nhau, &
cac nong do khac nhau dé ap dung trong moi
trudng 6 nhiém thuc té cac kim loai nang.
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NGHIEN CU’U VA XAY DUNG QUY TRINH XU LY NGUON NUOC
O NHIEM DO CHE BIEN TINH BOT SAN PE TAI SU’ DUNG
TRONG SAN XUAT NONG NGHIEP TAI TiNH KON TUM

Lé Thi Thay, Nguyén Truwdng Giang, Chu B4 Phuc

SUMMARY

Study and develop process for treatment of polluted water from cassava starch processing
for reuse in agricultural production in Kon Tum province

Primary results of our study on the treatment process of polluted wastewater from cassava starch
production showed that, wastewater after treatment process had lower index than standard of column B
(without targets NH4* and CN -), it may suggest the following procedure: Preliminary treatment (discard
mud and rubbish) — biological digest tank - biogas (additional preparations EM) — Biological leach field
- degree | (water bamboo - Cyberus inovolucratus) — Biological leach field - degree Il (vetiver grass -
Vetiveria zizanioides) — Ponds (water hyacinth plant - Eichhornia crassipes).

Wastewater from processing of cassava starch after treatment was evaluated on vegetable broccoli
experiments, the result showed high - yield (theoretical yield reached 243.9 kg/360m?2), which
higher than 1. 6 times compared with control (150.3 kg/360m?2 when watered with normal water)
reduced pests and disease, the soil also added nitrogen, phosphorus and potassium, but quality of
vegetable maintained standards according to Decision No 99/2008/QD - BNN for targets NO3 -

Keywords: Cassava starch, agricultural, Kon Tum.
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