NGHIEN CUU KHA NANG HAP THU KIM LOAI NANG TRONG NUOC THAI CUA XO
DUA HOAT HOA!

Reseach ability to Adsorb of heavy metal on modified coir fibres
P& Thu Ha% Ha Manh Thing? Nguyén Thanh Hoa?,
Phan Hitu Thanh %, Nguyén Thi Thom?
SUMMARY

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 mg/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 mg/litre, so a replacement of
Na in the coir structure occurs).
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1. PAT VAN DE

Nudc thai cua cac nganh cdng nghiép thudc da, cong nghiép dién tir, cong nghé dét nhuom,
khai thac mo ...chtra nhiéu cac kim loai doc hai anh huong dén sic khoe con ngudi va hé sinh théi.
Qua thoi gian tich tu tryc tiép hozc gian tiép ma né duoc tich ty vao co thé ngudi va gay ra cac bénh
loét da, viém duong hd hap, ung thu...[1,2]. Nhiéu phuong phap xi 1i 6 nhidm kim loai nang trong
nudc thai da duoc nghién ciu. Trong d6 viéc st dung cac phu pham ndng nghiép trong viéc xir ly
nuéc thai duoc nghién ciu nhiéu vi chiing c6 cac wu diém 12 gia thanh rg, 1a vat liéu co thé tai tao
duoc va thanh phan chinh caa ching chira cac polymer dé bién tinh va cé tinh chat hap thu hoaic
trao do6i ion cao

Xo dira chira mot ham luong déng ké cenllulose (43,44%), day 1a mot loai polyme tu nhién
dugc 1am tir cac don vi glucose voi cac nhém hydroxyl so cép va thir cap pho bién. Xo dira ciing
chira 45,84% ham lugng lignin, loai ndy c6 mang ludi cdu triic 1a methoxy va cac nhom hydroxyt tur
do. Ca hai hop chat nay déu c6 kha nang hap thu cac ion kim loai ning [3,4]
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Hinh 1. Hinh 4nh xo dwa

Co ché hip thu cdc ion kim logi

Viéc tang hap thu cac ion kim loai trong trudng hop cua xo dira hoat héa, duoc tac gia S.R.
Shukla, Roshan S. Pai, Amit D. Shendarkar (4) giai thich Ia do sy hinh thanh cua nhom axit
cacboxylic nho ¢é xir ly 6xy hda. Qua trinh hoat héa sir dung NaOH 0,1 M duoc tién hanh ¢ mai
truong kiém (pH =10,5) va do d6 cac nhom carboxyl s& phan (ng véi Na tao ra dang mudi natri cua
ching. Khi dua xo dira da hoat hda vao, cac ion kim loai s& thé chd Na va céc ion kim loai duoc giit
lai boi cac xo dira di duoc hoat héa, dua trén co ché trao d6i ion dugc thé hién nhu sau;

2 (xo dira— COONa) + M2 * — (xo dira - COO) 2M + 2Na *
2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Ngi dung nghién cwau

- Vit liéu hap thu: Xo dira duoc thu mua tai cra hang ban dura, khu cho hoa qua duong Lang.
Ngam xo dira trong NaOH 1M trong 24 gid, rira sach bang nuéc cat dén khi nuée trong, pH khoang tir 6 —
7, sdy & 105°C, trong 2 -3 gi®y, nghién min qua luéi 0,5 mm

- Dung dich nudc thai nhan tao gém cac kim loai nang (Cu, Pb, Zn, Cd, As) ¢ néng do 5; 50
mg/lit & dang don 1é va & ndng d6 gia dinh 6 nhidm gap 100 lan QCVN cho phép ( QCVN 24:2009)
d6i voi mdi kim loai & dang don 1é va hdn hop duoc pha tir dung dich chuan ¢ ndng do 1000 ppm
cuia mdi ion kim loai dwoc cung cap bai hing Merck.

( Li do chon 2 mirc nong dé 5 mglkg va 50 mg/kg 1a: ¢ mirc nong do 5 mg/kg doi véi tat ca
cac kim logi ndng thi dé la mirc trong nwéc thdi tw nhién Cu va Zn chém bj & nhiém theo QCVN
24:2009, véi cac nguyén té Pb, As, Cd thi d6 la ngwdng 6 nhiém gdp 10 lan, 50 lan, 500 lan ...Sau
khi ting nong dé 6 nhiém 1én 50 mg/kg thi kha nang hdp thu giza cac nguyén té sé thay déi ? so
sanh kha ndng hdp thu cac kim logi ngng ¢ cac mizc 6 nhiém khac nhau va giira cac kim logi ¢ cling
nguong 6 nhiém)

Nghién cttu kha ning hap thu kim loai nang trong nudc thai bang vat liéu xo dira hoat hoa
Véi ti 18 5g xo dira/l lit nude thai nhén tao, lic 24 gid dé dat dén trang thai can bang vé mat trao ddi,
sau d6 loc va xac dinh cac kim loai Cu, Pb, Zn, Cd, As trong dich bang may quang phd hap thu
nguyén tir.

2.2. Phwong phap nghién ciru

* Phwong phdp xdc dinh khd néng hap thu Kim loai ning trong nwéc thdi cia vt ligu:



- Phan tich céc chi tiéu: pH, Cu, Pb, Zn, Cd, As trong xo dura; trong mau nude thai 6 nhiém
kim loai ning trude va sau khi thi nghiém (bang may quang phd hap thu nguyén ti)

- S liéu phan tich dugc xt ly bang chwong trinh théng ké théng dung Excell

* Pdnh gid khd ning hip thu kim loai ning ciia tirng vit lidu trén hiéu suat hap thu va
Iwong hdp thu.

- Lugng Cu #* hip thu trong vat liéu dugc tinh theo cong thic:
(Ci-ChV
0a =
m

Trong d6: qa 1a lugng Cu ** hdp thu trong 1 don vi khdi lugng vat lieu (mg/kg); Ci 1a ndng do
ban d4u dua vao (mg/l) cua dung dich mudi Cu **trude khi thi nghiém; Cs 1a ndng do & trang thai can
bang trao ddi (mg/l) cia Cu ** trong dung dich sau khi thi nghiém; V la thé tich dung dich mudi Cu ?*
(ml); va m la khéi lugng vat ligu (g) str dung trong thi nghiém.

- Hiéu suét hip thu (% hap thu) Cu?" trong vat liéu duoc tinh theo cong thuc:
(Ci-Cyp)
—x100

Ci

A=

Trong d6: C;i 1a ham lwong Cu %* ¢6 trong dung dich ban dau (trudc khi hap thu ) (mg/l); Cs
1a lwong Cu 2* ¢6 trong dung dich sau hap thu (mg/1)

Céch tinh tuong tu d6i vai cac kim loai Pb, Zn, Cd, As khéc
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1 M@t sé tinh chat Ii héa hec cia xo dira nghién ciru

Bang 1: Mét sé tinh chat héa hoc ciia xo dira hoat hoa

pH Cu Pb Zn Cd As
KCI mg/lit
6,580 9,20 2,62 69,33 0,04 | <LOD

Két qua phan tich vat liéu cho thay: vat liéu c6 phan ng trung tinh. Cac kim loai niang déu tim
thdy & ndng do thap trong vat liéu nghién ctu va khdng tim thay As trong xo dira.

3.2.Kha niing hip thu Kim loai ning trong nwéc thai cia xo dira
3.2. 1. Khd néng hap thu Kim logi ning trong nwéc thai nhan tgo ciia xo dira

Bang 2: Lwong héap thu va hiéu suat hap thu Kim loai ning ciia xo dira

Kim loai Néng d9 ban diu | Néng dd can bang | Lwong hdp thu | Higu suit hap thu
niang 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 han hop 200 0 0

0 0,00 0,00 0

5 0,03 4,97 99,46

50 26,51 23,50 46,99

Pb 50 hdn hop 46,55 3,45 6,91
0 0,00 0,00 0

5 1,94 3,06 61,22

50 46,75 3,25 6,49

300 285,54 14,46 4,82

Zn 300 hdn hop 300,00 0,00 0,00
0 0,00 0,00 0

1 0,04 0,96 96,40

5 1,11 3,89 77,82

50 47,08 2,93 5,85

cd 1 (hn hop) 0,99 0,01 1,13
0 0 0 0

5 4,43 0,57 11,4

10 8,9 1,1 10,8

50 47,4 2,6 5,2

As 10 h3n hop 9,36 06 6,4

Két qua nghién ctu cho thay: véi 5g xo dira/l lit nuée thai nhan tao ¢ cung nong do 5
mg/lit d6i vai cac kim loai Cu, Pb, Cd, Zn, As thi xo dira c6 kha ning hap thu kha tt cac kim loai
Cu, Pb, Cd, Zn; hap thu As rat thip hau nhu khong dang ké. Cu thé 1a xo dira ¢6 kha niang hap thu
Pb t6t nhat dat 99,46% luong Phb; 80,06% luong Cu; 77,82% dbi voi Cd va 61,22% ddi véi Zn trong dung
dich. Luong hép thu ting khi ndng d6 6 nhiém ting tir 5 mg/lit 1én 50 mg/lit (gap 10 lan), voi Cu
luong hip thu trén xo dira hoat héa tang twong Gng la 4 mg/lit 1én 10,56 mg/lit; véi Pb lwong hap
thu tir 4,97 mg/lit &én 23,50 mg/lit, con d6i voi Zn va Cd lugng hip thu trén xo dira gan nhu 14 bio
hoa & nong d6 5 mg/lit. Trong moi truong gia dinh 6 nhidm hdn hop céc kim loai gip 100 lan
QCVN 24:2009 cho phép d6i véi thong sé 6 nhidm trong nudc thai cdng nghiép véi lugng xo dira
cho vao 1a 5 g/lit thi hau nhu xo dira khéng thé hap thu duoc cac kim loai nang.( Két qua bang 2)

3.2.2. Sw thay déi pH trong cac méi truwong nwéc thdi

Bang 3: pH trong dung dich trwéc va sau khi xir Ii bang vat liéu

Cu Pb Zn Cd As
Stt KHM 5 mg/lit
1 Nudc thai nhan tao truac xu li 2,18 2,69 2,71 | 2,70 2,53
2 Nudc thai nhan tao sau xir 1i xo dura 5,97 5,74 529 | 571 571




50 mg/lit
1 Nudc thai nhan tao trudge xu li 1,76 1,59 1,75 1,77 1,70
2 Nudc thai nhan tao sau Xt 1i xo dira 1,79 1,81 1,82 1,79 1,79

Bang 4: pH trong dung dich (gia dinh 6 nhiém gip 100 l1an theo QCVN 24:2009) trwéc va sau
khi xir Ii bang vat liéu

pH Dung dich

Stt KHM Cu Pb Zn Cd As
200 50 300 1,0 10
ppm ppm | ppm | ppm | ppm

Pon Lé
1 Nudc thai nhan tao trudc xu li 1,19 159 | 1,02 3,39 2,39
2 | Nudc thai nhan tao sau xur li xo dra | 1,20 181 | 1,04 6,95 3,01

Hén Hop
1 Nudc thai nhan tao truéc xu i 0,74
2 | Nudc thai nhan tao sau xur i xo dira 0,73

Céac mdi truong nudc thai nhan tao trude xir Ii bang xo dira & nong d6 5 mg/lit va 50 mg/lit
véi tat ca cac kim loai déu c6 phan ang rat chua. Khi dua vat liéu xo dira vao véi luong 59 xo dira
hoat hoa (pH = 6,58)/ 1 lit nudc thai thi & ndng do 5 mg/lit ciia cac kim loai, do sy thé chd cia cac
ion Na trén xo dura vai cac ion kim loai (Cu, Pb, Zn, Cd, As ) ma & thoi diém can bang, pH ciia moi
truong di ting 1én gan 3 don vi, cOn & nong d6 50 mg/lit (ting d6 6 nhidm gap 10 lan) dbi vai ting
kim loai don 1¢ thi pH cta moéi truong nudc thai it co sy thay ddi. ( bang 3). Do d6 dbi vai cac kim
loai nhu Cu, Zn khi ting ndng d6 1én 200 va 300 mg/lit (gia dinh & nhiém gip 100 lin QCVN
24:2009 cho phép vai cac thdng sb trong nudce thai) pH mai trudng nudc thai trudc va sau xu i
bang xo dira it ¢6 sy thay doi ( bang 4). Bdi véi Cd, ndng d6 6 nhiém gap 100 1an QCVN 24:2009
la 1 mg/lit, do su thé chd cua cac ion Na trén xo dira vé6i ion Cd** d 1am thay déi pH méi truong
nuéc thai tir 3,39 1én 6,95. COn moi trudng nudc thai 6 nhidm As (gap 100 1an QCVN 24:2009)
truéc va sau Xt li xo dira ¢ sy thay doi pH khdng nhiéu tir 2,39 dén 3,01.

Trong méi truong gia dinh & nhidm hdn hop céc kim loai nang (gap 100 lan QCVN 24:2009)
thi hau nhu khong c6 sy thay doi vé pH moéi truong.

4. KET LUAN VA PE NGHI

4.1. Két luan

- Trong mdi trudng 6 nhiém don 1é cac kim loai Pb, Cu, Zn, Cd va As ¢ nong do 5 mg/lit va
luong xo dira hoat hoa dua vao xir 1i 1a Sg/lit nude thai thi xo dira hoat hda c6 kha niang hap thu kha
t6t Pb, Cu, Zn va Cd, kha ning hap thu cua xo dira dat 99,46% ddi vai Pb; 80,06% luong Cu; 77,82%
ddi voi Cd va 61,22% ddi v6i Zn, xo dira hap thu kém As (11,40%). Bong thoi pH méi truong nudc thai
tang gan 3 don vi.



- Tang ndng d6 6 nhiém I1&n 50 mg/lit hiéu sut hap thu Pb, Cu, Zn va Cd cua xo dira giam manh.
pH méi truong it ¢6 sy thay doi

- Trong mdéi truong gia dinh 6 nhidm hdn hop gip 100 lan QCVN cho phép ( QCVN
24:2009), xo dira hau nhu khong c¢6 kha nang hap thu cac kim loai nang dong thoi pH moéi truong it
c6 sy thay doi, trir Cd (ndéng do 6 nhiém gap 100 lan QCVN cho phép chi 1a 1 mg/lit nén cé sy thé
chd ctuia Na trong cau trdc cua xo dira)

4.2. Pé nghi

Can nghién cau thém vé kha ning hap thu cua xo dira hoat hoa trong cac méi truong hon
hop cac kim loai khac nhau, & cac nong do khac nhau dé &p dung trong méi truong & nhiém thuc té
cac kim loai nang.
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