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LOI MO DAU
Trong nhitng nim gan day, van dé bao vé moi truong di tré thanh mot van dé trong
tam, thu hat sy chd y cua nhiéu quéc gia va té chic trén thé gigi. Viéc bao vé moi
truong sdng trén Trai dat duoc dit ra cho loai ngudi vi su can thiét cho chinh ban than

ho va cho thé hé tuong lai.

Nudc 1a mot thanh phan quan trong ctia méi trudng. Nudc tham gia vao cac qué
trinh ty nhién, diéu hoa khi hau, 1a thanh phan caa moi co thé séng ... dam bao su ton
tai ctia con ngudi. Bén canh d6, nudc con dap (ng cac nhu cu da dang cia con ngudi

trong sinh hoat, trong cong nghiép va trong san xuat cong nghiép.

Cung vai sy phét trién caa cac nganh cdng nghiép, nhu cau vé nudc ngay cang tro
nén thiét yéu. Lugng nudc thai ra tir cAc qué trinh san xuat ciing nhu trong sinh hoat da
dua vao moi trudng nudce ty nhién mot lugng 16n cac chat gay 6 nhiém. Trong cac loai
nuac thai cdng nghiép thi nudc thai chira kim loai nang dugce chu y hon ca, vi ching la
tac nhan gay hai cho nguén nudc, anh huang nghiém trong dén suc khoe con ngudi va
huay hoai méi sinh manh mé. Do do, viéc nghién cuiu tach loai cac kim loai nang trong

nudc ¢ y nghia vo cung quan trong.

D3 ¢6 nhiéu phuong phap duoc ap dung nham tach céc ion kim loai niang ra khoi
moi trudng nude nhu: phwong phap hoa 1y (phwong phap hap phu, phuong phap trao
d6i ion,...), phuong phap sinh hoc, phuong phap hoa hoc,... Trong d6, phuong phap
hap phu duoc ap dung rong rdi va cho két qua rat kha thi. VLHP c6 thé c6 ngudn gdc
tu nhién hoic tong hop nhan tao. Hudng nghién ctu cac VLHP nguon géc tu nhién
hién duoc nhiéu nha khoa hoc quan tdm do c¢6 nhiéu vu diém nhu: gia thanh xu Iy
khong cao, tach loai duoc dong thoi nhiéu kim loai trong dung dich, c¢6 kha ning téi st
dung vat lidu hap phu va thu hoi kim loai, quy trinh xir Iy don gian, khong gay 6 nhidm
moi trudng tha cap sau qua trinh xir 1y.

Cac VLHP nguon géc tu nhién da duoc nghién ctu va tng dung nhu: vo trau, b
mia, xo dira, vo SO, Xi than,... San hd 1a mét loai sinh vat phé bién rat nhiéu tai ving

bién Viét Nam. Bo xwong san ho ¢ cau tao chinh tir thanh phan da voi, voi dac diém



c6 rat nhiéu 15 rdng li ti bén trong, c6 kha ning gitt lai mot sb chat trén bé mat nén day
c6 thé 1a mot vat lidu c6 kha ning hap phu. Do d6, chung em chon dé tai: “Nghién

cieu khd nang héip phu Niken, Chi trong nwéc bang vt liéu xwong san hé”.
Muc tiéu cia dé tai
- Nghién ctru kha ning hap phu Chi va Niken trong nuéc thai bang xwong san hd

- Khao sat tim ra cac diéu kién téi vu cho sy hap phu cua VLHP (pH, thoi gian,

khéi luong. ..)
Néi dung nghién ciru ciia dé tai
- Thu thap tai liéu tim hiéu vé xuong san ho va nudc thai chira Niken, Chi.
- Tong hop VLHP sinh hoc tir san ho.
- Khao st anh hudong cua khéi lwong vat liéu téi kha nang hap phu Niken, Chi
cua VLHP.
- Khao sét anh huéng cua pH va thoi gian dat can bang cua VLHP.

- Khao sat téc dd dong va tai trong hap phu cua vat liéu.
Phwong phap va thiét bi nghién ciru

- Thu thap tai liéu va nghién ciru céc tai lidu lién quan dén dé tai.

- Phuong phap phan tich trong phong thi nghiém.

- Phuong phap so sanh tong hop.



CHUONG 1: TONG QUAN
1.1 Giéi thiéu vé phwong phap hap phu

1.1.1 Céc khai nigm [6,8]

*Syr hap phu [2,3]:

Hap phu 1a su tich lity chat trén bé mat phan cach cac pha (khi — ran, 1ong — ran, khi
— long, long — long). Pay 1a mot phuong phap nhiét tich chat, trong d6 cac ciu tir Xac
dinh tir hdn hop 16ng hoic khi dwgc hap phu trén bé mat chat rin, x4p.

Chat hap phu la chat ma phan tir & 16p bé mit c6 kha nang hat cac phan tir cua cac
pha khéc nam tiép xuc véi no.

Chét bi hap phu 1a chat bi hat ra khoi pha thé tich dén tap trung trén bé mat chat
hap phu.

Thong thuong qua trinh hap phu la mot qué trinh toa nhiét.

Tuy theo ban chit cua lre twong tac gitta chat hap phu va chat bi hap phy, ngudi ta
phan biét hap phu vat Iy va hap phu héa hoc.

Hap phu vat Iy gay ra boi luc Vander Waals giita phan tir chat bi hap phu va bé
mat chat hap phy, lién két nay yéu, dé bi pha va.

Hap phu hda hoc gay ra bai luc lién két hoa hoc gitta bé mat chat hap phu va phan
tir chat bi hap phy, lién két nay bén, khé bi pha va.

Trong thyc té, su phan biét gitra hap phu vat ly va hap phu hoa hoc chi 1a tuong doi
vi ranh gigi giita ching khong rd rét. Mot sb treong hop ton tai ca qua trinh hap phu
vat Iy va hap phu hoa hoc . O ving nhiét do thap xay ra qua trinh hap phu vat ly, khi
tang nhiét do kha nang hp phu vat Iy giam va kha nang hap phu héa hoc ting lén.

*Gidi hap phu:

Giai hap phu 1a qua trinh chat bi hap phu ra khoi 16p bé mat chat hap phu. Giai hap
phu dua trén nguyén tic st dung cac yéu tb bat loi ddi véi qua trinh hap phu. Giai hap
phu 1a phuong phap tai sinh vat liéu hip phu dé c6 thé tiép tuc sir dung lai né nén nd
mang dic trung vé hiéu qua kinh té.

Mot s6 phuong phap tai sinh vat liéu hap phu [3]:

- Phuong phap nhiét: dugc st dung cho cac truong hop chit bi hap phu bay hoi

hodc san pham phan hay nhiét cua ching c6 kha ning bay hoi.



- Phuong phép hoéa 1y: c6 thé thuc hién tai chd, ngay trong cot hap phu nén tiét
kiém duoc thoi gian, céng thao d&, van chuyén, khdng v& vun chét hap phu va co thé
thu hdi chét bi hap phu & trang thai nguyén ven. Phuong phap héa 1y co thé thuc hién
theo cach: chiét vai dung méi, sir dung phan tng oxi héa khir, ap dit cac diéu kién lam
dich chuyén can bang khéng c6 loi cho qua trinh hap phu.

- Phuong phép vi sinh: 1a phwong phap téi tao kha nang hip phu cua chat hap phu

nho vi sinh vat.
*Can bang hap phu [5,8]:

Hap phu vat 1y 1a mot qué trinh thuan nghich. Cac phan ta chat bi hap phu khi da
hap phu trén bé mat chat hap phu van cé thé di chuyén nguoc lai pha mang (hdn hop
tiép xUc voi chat hap phu). Theo thoi gian, lugng chat bi hap phu tich tu trén bé mat
chat hap phu cang nhiéu thi téc d6 di chuyén nguoc tré lai pha mang cang 16n. Bén
mot thoi diém nao do, toe d6 hap phu bang téc do phan hap phu thi quéa trinh hap phu

dat can bang.
*Dung lirong hap phy can bang (tdi trong hdp phu) [3,5,6]:

Dung lugng hap phu can bang 1a khdi luong chat bi hap phu trén mot don vi khéi
lugng chat hap phu & trang thai can bing va ¢ diéu kién xac dinh vé ndng do va nhiét
do.

Dung lrong hap phu duwoc tinh theo cong thzc:

g ( ci-:).v (L.1)

Trong do:
q : dung luong hap phu can bang (mg/g)
Ci : nong do dung dich dau (mg/l)
C: : ndng d6 dung dich khi dat can bang hap phu (mg/l)
V : thé tich dung dich chat bi hap phu (1)

m : khéi lwong chét hap phu (g)



Ciing c6 thé biéu dién dai luong hap phu theo khéi lwong chit hip phu trén mot
don vi dién tich bé mat chat hap phu.

( Gi-Cr).V

m.S (1.2)

q =
S :dién tich bé mit riéng caa chat hap phu.
*Higu suat hap phu:

Hiéu suat hap phu la ty sé gitta ndng do dung dich bi hap phu va ndng d6 dung dich

ban dau

= @ 100 (1.3)

H : hiéu suat hap phu (%).

1.1.2 Péng hec ciia qua trinh hédp phu [8]
Qua trinh hap phu tir pha long trén bé mat caa chat hap phu gom 3 giai doan:

— Chuyén chat tir long pha long dén bé mat ngoai cua hat chat hap phu: chat hap
phu trong pha long s& duoc chuyén dan dén bé mat caa hat chat hip phu nho dbi luu.
O gan bé mat hat luén cé 16p mang gidi han 1am cho su truyén chat va nhiét bj cham

lai.

— Khuéch tan vao cac mao quan cia hat: su chuyén chat tir bé mat ngoai cua chat
hap phu vao bén trong dién ra phuc tap. Véi cac mao quan duong kinh 16n hon quing
duong ty do trung binh caa phan ti thi didn ra khuéch tan phan tir. V6i cac mao quan
nhé hon thi khuéch tan Knudsen chiém wu thé. Clng vai chung con ¢6 co ché khuéch
tan bé mat, cac phan tir dich chuyén tir bé mat mao quan vao trong 10ng hat, déi khi

giong nhu chuyén dong trong 16p mang (16p giéi han).

Hap phu 1a budc cudi cung dién ra do twong tac cua bé mit chat hip phu va chat bi
hap phu. Luc tuong tic nay 1a c&c luyc vat Iy va khac nhau d6i véi cac phan tir khac
nhau, tao nén mot tap hop bao gdm cac 16p phan tir nam trén bé mat, nhu mot 1op

mang chit 16ng tao nén trg lyc chi yéu cho giai doan hip phu. Qua trinh hap phu 1am



bio hoa dan tirng phan khdng gian hip phy, ddng thoi 1am giam d6 tu do cua cac phan

tr bi hap phu nén luén kém theo sy toa nhiét.
1.1.3 Cdc mé hinh co ban ciia qué trinh hdp phu

1.1.3.1 M6 hinh déng hoc hdp phu
Déi véi hé hap phu 1ong — ran, qué trinh dong hoc hip phu xay ra theo céc giai

doan chinh sau:

- Khuéch tan cua cac chat bi hap phu tir pha long ti bé mit chét hap phu.

- Khuéch tan bén trong hat hap phu.

- Giai doan hap phu thyc sy: cac phan tir bi hap phu chiém chd cac trung tam hap
phu.

Trong tat ca cac giai doan do6, giai doan ndo cé tbc do cham nhat s& quyét dinh toan
bo qua trinh dong hoc hap phu. Vé&i hé hap phu trong méi truong nudc, qué trinh
khuéch tan thuong cham va dong vai tro quyét dinh [9]

Sy tich tu chat bi hap phu trén bé mat vat ran gdm hai qué trinh:

- Khuéch tan ngoai: khuéch tan cac phan tu chét bi hap phu tir pha mang dén bé
mat vat ran.

- Khuéch tan trong: khuéch tan cac phan ti bi hdp phu vao trong 156 x6p.

Nhu vay luong chat bi hap phu trén bé mat vat ran s& phu thudc vao 2 qua trinh
khuéch tan. Tai trong hap phu s& thay d6i theo thoi gian téi khi qua trinh hap phu dat
can bang.

Goi toc do hap phu 1a bién thién 6 hap phu theo thoi gian, ta co:

Dx
R= —
Dt

Khi téc d6 hap phu phu thudc bac nhat vao su bién thién nong do theo thoi gian thi:

R= Dt B.(Ci—Cq= k(Cn—0) (1.4)



Trong do:
X : ndng do chat bi hap phu (mg/l)
t :thoi gian (giay)
B :hé sb chuyén khoi
Ci : ndng do chat bi hap phu trong pha mang tai thoi diém ban dau (mg/1)
Cs : ndng do chat bi hap phu trong pha mang tai thoi diém t (mg/l)
k : hing sb toc do hap phu
Cm : tai trong hap phu cuc dai (mg/g)
q : tai trong hap phu tai thoi diém t (mg/g)
1.1.3.2 Cdc mé hinh dang nhiét hap phu
C6 thé mo ta qua trinh hap phu dya vao duong dang nhiét hap phu. Puong dang
nhiét hap phu biéu dién sy phu thudc caa dung luong hap phu tai mot thoi diém vao
nong d6 can bang cua chat bi hap phu trong dung dich tai thoi diém d6 & mét nhiét do
xac dinh. Puong dang nhiét hip phu duoc thiét 1ap bang cach cho mot lwong xac dinh

chat hap phu vao mét luong cho trudc dung dich c6 nong do di biét cua chat bi hap
phu.

Vi chat hap phu 1a chat rin, chat bi hap phu 1a chat long thi dudong dang nhiét hap
phu duoc Mo ta qua cac phuong trinh dang nhiét: phuong trinh dang nhiét hip phu
Henry, phuong trinh dang nhiét hap phu Frenundrich, va phuong trinh dang nhiét hap
phu Langmuir...[3,8]

a, Mé hinh dang nhiét hap phu Henry

Phuong trinh dang nhiét hap phu Henry: 1a phuong trinh dang nhiét don gian
mo ta su twong quan tuyén tinh giita luong chat bi hap phu trén bé mat pha ran va

nong d6 (&p suat) cua chat bi hap phu ¢ trang thai can bang:

a=KP (L5



Trong do:
K : hing s6 hap phu Henry
a : luong chat bi hap phu (mol/g)
P :4&p suat (mmHg)

Tir s6 liéu thuce nghiém cho thy viing tuyén tinh nay nho. Trong ving do, sy twong

tac gitra cac phan tir chat bi hap phu trén bé mat chat rin 1a khong dang ké.
b, M6 hinh dang nhiét hap phy Frenundrich

Phuong trinh dang nhiét hap phu Frenundrich 13 phwong trinh thuc nghiém c6 thé
sir dung dé mo ta nhiéu hé hap phu hda hoc hay vat ly. Céac gia thiét caa phuong trinh

nhu sau:

- Do twong tac day gitra cac phan tir, phan tar hap phu sau bi day boi phan tir hap
phu trudce, do d6 nhiét hap phu giam khi ting nhiét do che pha bé mat.

- Do bé mat khong ddng nhat, cac phan tir hip phu trude chiém céc trung tam hap
phu manh c6 nhiét hap phu Ién hon, vé sau chi con lai cac trung tdm hap phu c6 nhiét
hap phu thdp hon. Phuong trinh nay duoc biéu dién bang mot ham mil:

q= kC™ (1.6)
Trong do:
q : tai trong hap phu tai thoi diém can bang (mg/g)
k - dung luong hap phu (&i luc chat hap phu d6i vai bé mat chat hap phu).
Hang sé nay phu thudc vao nhiét do, dién tich bé mat va cac yéu té khéc.
C : nong do can bang cua chat bi hap phu (mg/I)
n :cuong do hap phu, hang sé nay phu thudc vao nhiét do va ludn >1.

Phuong trinh Freundlich phan &nh kha sét s6 liéu thuc nghiém cho ving ban dau va

viing gitta cua ving hap phu dang nhiét.

Dé xéc dinh cac hang sd, ta dwa phuong trinh trén vé dang duong thang:

1
ng:ng+ngCf 1.7)



q(mg/g) lg g

A A

v
v

0 Cs (mg/l) 0 Ig Cs

Hinh 1.1: Puong dang nhiét Frenunrlich Hinh 1.2: Si phu thugc lIgq vao 1gCs

1
tgh=— OM = Ig k

¢, M6 hinh hdp phu dang nhiét Langmuir

M6 ta qua trinh hip phu mot 16p don phan tir trén bé mat vat rin. Phuong trinh

Langmuir dugc thiét 1ap véi cac gia thiét sau:

- Céc phan tir dugc hap phu don 16p phan tir trén bé mat chat hap phu (tiéu phan
bi hap phu lién két véi bé mit tai mdi trung tdm xac dinh).

- Su hap phu 1a chon loc (Mdi trung tam chi hap phu mét tiéu phan).

- Gitra c4c phan tir chat hiap phu khéng ¢ twong tic qua lai voi nhau.

- Bé mat chat hap phu dong nhat vé mit nang luong, tic sy hap phu xay ra trén
bat ki chd nao thi nhiét hap phu van 1a mot gié tri khong doi. Hay trén bé mat chat hap
phu khéng co6 nhirng trung tdm hoat dong.

Phuong trinh dang nhiét Langmuir:

b.C,

q=Chn. (1.8)

1+b.C,
Trong do:
q : tai trong hap phu tai thoi diém can bang (mg/g)
Cm :taitrong hip phu cuc dai (mg/g)

b : hing sb, chi &i luc caa vi tri lién két trén bé mat chat hap phu



Khi b.C;<< 1 thi g = Cp,.b.C; m6 ta viing hap phu tuyén tinh.
Khi b.C; >> 1 thi q = C,, md ta viing hap phu b&o hoa.
Khi nong do chat hdp phu nim gitra 2 gi6i han trén thi duong dang nhiét biéu dién
la mot duong cong.
Dé x4c dinh cac hang s trong qué trinh hap phu dang nhiét Langmuir, ta cd thé su
dung phuong phap db thi bang cach dua phwong trinh vé phuong trinh dudng thang:
C, 1 C (1.9)
+ 1
q b.C, Cn

Xay dung do thi sy phu thuoc cia Ci/q vao C; s& xac dinh cac hang sb trong

phuong trinh Langmuir.

q(mg/g) Ci/q

A

tga

v

0 C, 0 C,

Hinh 1.3: Puwong hdp phu dang nhiét Hinh 1.4: Sy phu thugc cia C,/q vao C,

. _ 1 _ 1
Langmuir: tgo = m ON =

1.1.4. Mt s6 yéu té anh hwéng dén qua trinh hdp phu va gidgi hdp [3,8]

Hap phu 1a mot qué trinh phic tap, nd chiu anh hudng béi mot sé yéu té sau:

a, Anh hwong cua dung moi: hap phu trong dung dich 1a hap phu canh tranh nghia
la khi chét tan bi hip phu cang manh thi dung mdi bi hap phu cang yéu. Dung méi co
strc cang bé mat 1on thi chat tan cang dé bi hap phu. Chét tan trong dung méi nuéc bi

hap phu tét hon so véi dung méi hitu co.
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b, D¢ xop cua chdt hdp phu: khi kich thuéc mao quan trong chat hap phu giam thi
su hap phu tir dung dich thuong ting 1én. Nhung dén mot gii han nao dé, kich thuéc
mao quan qué nho s& can tré sy di vao cua chat bi hip phu.

¢, Nhiét d:khi tang nhiét do sy phu thudc trong dung dich giam, tuy nhién déi voi
nhirng cau tir tan han ché, khi tang nhiét dg, do tan tang lam cho néng d6 cua nd trong
dung dich ting 1én, do vay kha ning hip phu ciing c6 thé ting 1én.

d, pH ciia méi truong: anh huong nhiéu 18n tinh chat bé mat cua chat hip phu va
chat bi hap phu trong dung dich, nén ciing anh huéng téi qué trinh hap phu.

Ngoai ra con c6 cac yéu t6 khac nhu: ndng do cua chét tan trong dung dich, ap suat

d6i voi chat khi, qua trinh hap phu canh tranh d6i véi cac chat bi hap phu.

1.1.5. Ung dung ciia phwong phdp hép phu trong viéc xi Iy nwéc thdi [3]

Phuong phap hap phu duoc st dung rong réi trong xir Iy nuée thai cong nghiép vi
n6 cho phép tach loai dong thai nhiéu chat ban (bao gdm ca chat vo co va chat hitu co)
tr mot nguoén nude bi 6 nhiém va tach loai tét ngay khi ching & nong do thap. Bén
canh d6, st dung phuong phap hap phu con t6 ra c6 wu thé hon cac phuong phap khac
Vi gia thanh xir ly thap.

Trién vong ciia hdp phu sinh hoc:

Phuong phap hap phu sinh hoc 1a phuwong phap hip phu sir dung VLHP tur nhién,
sinh khéi tho hodc sinh khéi thai ra tir cic hoat dong ndng nghiép. Mot vai dang sinh
khdi ¢6 thé hap phu chon loc ddi véi kim loai ning. Bang cach diéu khién déc tinh cia
VLHP ma nguoi ta c6 thé thu duoc ndng do kim loai xac dinh trong qua trinh hap phu va
giai hip. Nudc thai cong nghiép sau khi xtr Iy ¢6 thé dat mirc ndng do cac ion kim loai c¢&

ppb, dong thoi kim loai duge thu hdi sau khi giai hap.

Vé khia canh thuong mai, hép phu sinh hoc co thé canh tranh dugc voi phuong
phép st dung nhua trao ddi ion 1a phuwong phap rat phd bién hién nay. Strc hdp dan
chinh cta hip phu sinh hoc chinh 1a gia thanh. VLHP sinh hoc ¢6 gia thanh chi bang
khoang 1/10 gia thanh cta nhua trao dbi ion. Néu nhu phuong phap nhua trao dbi ion

dugc xem nhu 1a mot k¥ thuat da dugc phat trién tir kha 14u thi hép phu sinh hoc van
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dang & giai doan phat trién diu tién va sé& tiép tuc dugc hoan thién vé phuong thirc

thuc hién dé dat duoc tinh kha thi cao.

VLHP sinh hoc sau khi bdo hoa c6 thé dé dang giai hip dé tai st dung, dong thoi
noéng do kim loai rira giai ra dugc 1am giau 1én cao gap nhiéu lan so véi nong do kim

loai c6 trong nudce thai dau vao.

1.2. So lwgc vé mét so kim loai niing [1,4]

1.2.1 Kim logi nang

*Khai niem:

Kim loai ning I nhitng kim loai c6 khdi luong riéng 16n hon 5g/cm®.

Nhiéu kim loai niang c6 vai trd quan trong cho dinh dudng cia dong vat va thyuc
vat. Chung déng mot vai trd thiét yéu trong bién dudng ¢ md va su phat trién. Céac kim
loai can thiét gdm Co, Cu, Fe, Mn, Ni, Zn, ... Nhu cau ddi véi kim loai ning & cac
sinh vat khac nhau thay d6i khac nhau nhung déu & muc vi lugng. Su mat can doi
nghiém trong cé thé dan dén tir vong, trong khi d6, sy mat can bang vira vuot qua
ngudng cho phép 1am cho sinh vat giam sinh truéong va yéu t. Mot sé kim loai nang
nhu Pb, Hg, Cd... c6 thé gay doc & ndng d6 thudong quan sat duge trong dat va nudc.

Trong ty nhién kim loai ton tai trong 3 moi trudng: moi truong khéng khi, moi
truong nudc, moi truong dat. Trong nhitng diéu kién thich hop kim loai nang trong
moi trudng nudc c6 thé phat tan vao trong mdi truong dat hoic khi.

Trong méi truong nudc thi kim loai nang ton tai dudi 3 dang khac nhau va déu co
thé anh huong téi sinh vat, d6 1a: (1) hoa tan, (2) bi hap thu boi cac thanh phan vo sinh
hoac hitu sinh va lo ling trong nguén nudc hoic ling tu xudng day va (3) tich tu trong
co thé sinh vat. Cac chat hoa tan trong ngudn nudéc dé bi cac sinh vat hap thu. Cac doc
chat ky nudc ¢ thé ling xudng bun day, ¢ dang keo, khé bi sinh vét hap thu. Tuy
nhién, ciing c6 mot sb sinh vat day c6 thé s dung chung qua duong tiéu hoa hay ho
hip. Cac doc chit trg thanh trim tich day co6 thé tai hoat dong khi 16p tram tich bi xao
tron. Poc chat co thé tich tu trong co thé sinh vat tai cac md khac nhau, qua qué trinh

trao d6i chat va thai tré lai moi truong qua con duong bai tiét.
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Kim loai ning trong nudc 1am 6 nhidm cay trdng khi cac cay trong nay duoc tudi
bang ngudn nudc ¢ chira kim loai niang hodc dat trong cay bi 6 nhiém badi ngudn nude
c6 chira kim loai ning chay qua. Do d6 kim loai nang trong méi trudng nudc co thé di
vao co thé con ngudi thong qua con dudng an hoic udng.

Nguyén nhan cha yéu gay 6 nhiém kim loai ning 1a qua trinh d6 vao mdi truong
nudc nudc thai cong nghiép va nudc thai doc hai khéng xi ly hoac xir 1y khong dat
yéu cau. O nhidm nuéc bai kim loai ning co tac dong tiéu cuc toi moi truong séng cua
sinh vat va con nguoi. Kim loai ning tich luy theo chudi thirc in tham nhép va co thé
ngudi. Nudc mit bi 6 nhiém s& lan truyén cac chat 6 nhiém vao nudc ngam, vao dat va

c4c thanh phan méi truong lién quan Khéc.

1.2.2. Tac dung sinh hoa cia kim logi ndng doi véi con ngwoi va méi trwong [5]

Cac kim loai ning & néng do vi lwong la cac nguyén té dinh dudng can thiét cho su
phét trién binh thuong cua con ngudi. Tuy nhién néu nhu vuot qua ham luong cho

phép ching lai gay ra cac tac dong hét sirc nguy hai téi sic khoe con ngudi.

Cac kim loai ning xam nhap vao co thé thdng qua c4c chu trinh thirc dn. Khi do,
chiing s& tac dong dén cac qua trinh sinh héa va trong nhiéu trudng hop dan dén nhiing
hau qua nghiém trong vé mat sinh hda. Cac kim loai nang cd ai luc 16n véi cac nhom -
SH, - SCHj5 cuia cac nhoém enzim trong co thé. Vi thé cac enzim bi mat hoat tinh, can

tré qué trinh téng hop protein cua co thé.

1.2.3. Chi [1,4]

1.2.3.1 Nguon géc phdt sinh ciia Chi
*Nguon tz nhién:

Trong tu nhién, Chi 1a nguyén té vi luong cé trong thanh phan cua vo trai dat. Ham
lwgng Chi ¢6 trong vo trai dat khoang 13,0 pg/g. Chi ton tai trong khoang 84 khoang
chat , dién hinh 1a galen PbS. Ham luogng Chi trong mot sé khoang chét tiéu biéu duoc

cho ¢ bang dudi day:
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Bang 1.1: Ham lwong trung binh cia Chi trong mét sé khoang chat

Khoang chat Ham lrong Chi (ug/g)
Ultramafic — igneous (da hoa thanh) 1
Basaltic — igneous 6
Granitic — igneous 18
D4 phién sét va dat sét 20
D4 phién sét den 30
ba voi 9
D4 cat két (sa thach) 12

(Nguon Lé Huy Ba — Béc hoc méi trirong,2000)
*Nguon nhan tqo:

Luong chi tiéu thy trén thé giéi ngay mot tang do vay lugng chi thai ra méi trudng

ngay cang I6n. Cac ngudn thai ra chi chinh 1a:

+ Khai thac quang c6 chira chi nhu: mo chi sunfit (PbS), chi cacbonat (PbCO3) va
chi sunfat (PbSO,)...

+ Tinh luyén chi.

+ San xuat pin, acquy co sir dung dién cuc chi.

+ Str dung xang co6 pha chi.

+ Qua trinh luyén thép.

+ San xuét chat mau, thudc trir sau ¢d st dung chi va mot sb qué trinh san xuat

khac.

1.2.3.2 Dac tinh ciia Chi
Chi 12 mot chit doc ban chat, c6 anh huong quan trong trong méi treong sinh thai.
Chi 1a nguyén t6 thuoc nhdm 1V trong bang hé thong tuan hoan cac nguyén té hoa
hoc. Chi c6 hai trang thai oxy hda bén 1a Pb(11) va Pb(IV) va c6 4 ddng vi bén 1a ?**Pb,
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208ppy 207pp 208pp, Trong mdi truong, né ton tai chu yéu dudi dang Pb** trong cac hop
chat v6 co va hiru co.

Chi 1a kim loai nang (M = 207,1; d = 11,3 g/cm®) mau xam xanh, néng chay & nhiét
d6 327,5°C va sbi & nhiét do 1744°C. Chi c6 tinh mém, d& can mong, d& cit va dé dinh
hinh. Chinh vi vy ma Chi dwgc ding nhiéu trong cong nghiép va trong cudc séng
ngay tur thoi xa xua.

Chi duoc coi & mém va niang nhit trong tat ca cac kim loai théng thuong. Tuy
nhién, chi can bb sung mét lugng nhod céc nguyén té nhu antimon, arsen, dong hay kim
loai kiém tho 1a c6 thé ting d6 cung cua Chi 1én dang ké. Vi vay, trong cong nghiép
ché tao may, Chi thudng duoc st dung dudi dang hop kim.

Chi c6 mat d6 phan tir cao, hap thu tia X tét. Pong thoi, cac dong vi cia Chi 1a
nhitng dong vi bén vitng nhét trong cac ddy phong xa: su phan ré lién tuc cua cac
nguyén t6 nay trong day phong xa cudi ciing déu tao thanh dong vi cua Chi.

Hoi Chi ¢6 vi ngot & hong nén trong qué khir nguoi ta 1én cho Chi vao trong ruou
dé 1am cho ruou ngot. Hién nay, mot sé ruou thuéc ¢ Trung Hoa ciing nhu mot s6
thudc ¢o truyén van thinh hanh ¢ ving Trung Pong déu chira mot lugng Chi dang ké.

Vé mit phan ¢ng véi cac axit, Chi kho bi tac dung boi HCI, H,SO, loang. Nhung
H,SO, dac dun nong tac dung vai Chi cho PbSO,4 va tao khi SO5;. Chi hoa tan trong
HNOj tao thanh Chi nitrat va khi NO,.

1.2.3.3 Dinh tinh cua Chi
- Tac dung voi H,S trong méi truong clohydric cho két taa PbS den.

- Téc dung véi Kl cho két tia vang tan trong nudc ndng va lai két tinh thanh tinh

thé vang ong khi dé nguoi.

- Tac dung véi K,SO, cho két tia mau vang PbSO, tan trong dung dich KOH va

khong tan trong axit axetic.
- Tac dung voi HCI va H,SO, déu cho két tua clorua va sunfat.
- Chi ¢6 &i lyc manh véi luu huynh, trong ty nhién thuong ton tai dudi dang sunfit.

- Chi nguyén chat & trong khong khi thuong dwoc pha nhanh boi mot 16p oxit
mong PbO.
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- Chi khé bi an mon, Chi tan trong cac axit sunfuric va nitric dam dac.

- Trong cac hop chat, Chi c6 sé oxy hoa Ia +2 va +4. Nhitng hop chét caa Chi +2
thi bén hon.
Chi va céc hop chét cua Chi 1a nhitng chit doc. Chi khong bi phan hay va c6 kha

nang tich tu trong co thé sinh vat théng qua chudi thic an.

1.2.3.4 Doc tinh cua Chi
Céc tac dong cua chi 18n qua trinh sinh hoa, dic biét 1én qua trinh tong hop heme
(heme 1a nhom thay thé chira nguyén t6 sat mau d6 CssH3,N,O4Fe ciia hemoglobin va

myoglobin) ca & ngudi 16n va tré em. Khi nong do chi trong mau cao nguoi ta thay:
+ Tang ti 18 protoporphyrin ¢ hong cau.

+ Tang dao thai coproporhyrin va axit 8- aminolevulinic trong nuéc tiéu, vi vay

axit nay khong dugc tich lily trong co thé.

+ Do thiéu heme dé tong hop hemoglobin nén gay bénh thiéu mau khi nong do chi
ln t6i 1.92umol/l (40ug/dI).

+ Chi anh hudng dén hé than kinh, hé sinh san va mau caa con ngudi va dong vat,

chi dugc tich lity trong xwong va mau.

+ Tré em dé bi ngd doc chi hon ngudi 16n vi co thé cua tré em hap thu chi dé dang
hon va it ¢6 kha nang dao thai ching.

*Ddu hiéu va triéu ching:

+ Sau vai thang tiép xuc véi chi & nong do thap: kém théng minh, mat tri, da tai do

thiéu méu , chan an, dau dau, nén, dau bung, mét moi, ¢6 vi kim loai trong miéng.

+ V&i ndng do cao 6 thé bi ndn dir doi, dau khop, o tay, ban chan ra roi, co giat,

dau bung.
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1.2.4. Niken [1,4,5]

1.2.4.1 Dac tinh cua Niken

Niken Ia nguyén t6 thuoc phan nhdm phu nhdm VIII caa bang hé théng tuan hoan
Mendeleep. Niken c6 s6 nguyén tir 1a 28 va khéi lwong nguyén tir 1a 58.7, c6 mau
tring bac, d& rén, dé can mong, dé danh bong... Niken don chét c6 tir tinh, bi nam

cham hut nhu sit.

Trong s6 bay ddng vi phong xa da biét °*Ni (chu ki ban phén rd 1a 92 nim) duoc
dung nhiéu nhat trong cac nghién ctu dat — cay trong. Ni cé thé xuat hién trong 1 sé
trang thai oxy héa nhung chi c6 Niken (I1) bén viing trén dy pH rong va diéu kién
oxy hoa — khir trong moéi truong dat. Ban kinh ion caa Ni (11) 12 0,065 nm (gan vai ban
kinh ion cua Fe, Mg, Cu va Zn).

Niken c6 nhiét do ndng chay cao (t,. = 1453°C) va nhiét do soi cao (t; = 3185°C), la

kim loai c6 hoat tinh hoa hoc trung binh.

1.2.4.2 Nguén phét sinh Niken

Niken duoc phan bé cha yéu trong cac khoang vat va c6 mat trong cac té bao dong
thuc vat.

Ngudn Ni 16n nhat do con nguoi tao ra la viéc @bt chay nhién liéu va dau an con du
thira, thai ra 26700 tan Ni/nam trén toan thé gi¢i. Dau chtra nhidu Niken, chi, dong va
kém hon than da.

Niken c¢6 trong nuéc thai caa mot sé nha may luyén kim va hoé chat c6 sir dung
Niken, dic biét 1a trong nuéc thai cta cac co s ma Niken. Cac hop chat Niken sir

dung trong cong nghé ma dién la NiSO,4 va Ni(NOs)s.
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Bang 1.2: Udc tinh todn cau vé viéc thai Ni vao khi quyén tir cac nguon tue nhién va

do con nguoi nam 1983

Nguén phat thdi Ni

Ngudn do cac hoat dong con ngudi:

- D6t than da 3.38 - 24.15
- ot dau 11.00 — 43.14
- Khai thgc m‘o 0.80
- San xuat chi
- San xuat dong, nikel 0.33
- Sét va thép 7.65
- Thanh thi 0.04-7.10
- Rac, nudc thai 0.098 — 0.42
- Phan photsphate

lan protspna 0.03-0.18
- San xuat xi mang
- Phuong tién di lai c6 dong co 0.09-0.89
Trung binh 0.9

25.05 - 88.05

55.65 (87%)

Ngudn thién nhién

- Thé van trong dat 4.8
- NUi lira 2.5
- Cay trong 0.82
- Chay rung 0.19
- Bui 520 ?ﬁng 0.18
= Muoi bién
) 0.009
Cong 8.5 (13%)
Tong cgng chung 64.15

( Nguon: Nariagu va Pacyna, 1986; Schmidt va Andren, 1987)
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1.2.4.3 Doc tinh cua Niken
Niken la kim loai c6 tinh linh dong cao trong moéi truong nudc, tich tu trong cac

chat sa ling, tich luy trong co thé thuc vat va mot sb loai thuy sinh.

Niken c6 kha nang hoat hod mot sb enzim trong co thé, doc tinh cua Ni duoc thé
hién khi n6 c6 thé thay thé cac kim loai thiét yéu trong cac enzyme va gay ra su dat
gdy cac dudng trao doi chit trong co thé sinh vat va nguoi. Tiép xuc lau véi Niken co
thé xu4t hién hién tuong viém da va di ung. Khi vao trong co thé, Niken tan vao mau,
két hop vai albumin tao thanh hop chit protein kim loai. Niken tich liiy trong cac mo

va duoc dao thai qua nudc tiéu.

Nguy hiém I16n nhét khi tiép xtc voi Niken 1a ¢6 thé mac bénh ung thu duong ho
hap. Nhiém doc Niken c6 thé chia thanh hai truong hop:

- Nhiém doc cap tinh: bénh nay thuong do Ni(CO), gay nén. Su phuc hoi sau khi
nhiém doc cap tinh rat cham, hau qua dan dén viém phéi xo hoéa.

- Nhiém doc man tinh: nhiéu nghién ctu cho thiy nhitng cng nhan tinh ché
Niken c6 nguy co mac bénh ung thu xoang miii, thanh quan va phoi. Ngo doc Niken
qua dudng hd hap gay kho chiu, budn nén, dau dau. Néu kéo dai s& 1am ting nguy co
gay bénh &c tinh & mot s6 co quan khac nhu giy ung thu thanh quan, da day, than va
mét s6 phu tang khac (md mém).

Ham lugng cho phép ciia Niken trong nuéc uéng theo TCVN 1a 0.01mg/l.
1.2.5.Quy chudn Vigt Nam vé nwdc thdi [9]

QCVN 40:2011/ BTNMT quy dinh gia tri tdi da cho phép céc thong s6 6 nhiém

trong nudce thai cong nghiép khi xa thai ra nguon tiép nhan nuéc thai.

Bang 1. 3: Gia tri C cia céc thdng so 6 nhiém trong nuréc thdi cdng nghiép

) GiatriC
STT Thong so Don vi
A B
1 Chi mg/I 0.1 0.5
2 Niken mg/I 0.2 0.5
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Trong do:
C :giatri caa thdng sb 6 nhiém trong nudc thai céng nghiép.

Cot A: quy dinh gia tri C cua cac thong sé 6 nhidm trong nuéc thai cong nghiép

khi xa vao ngudn nuéc dugce dung cho muc dich cip nudc sinh hoat.

Cot B: quy dinh gia tri C cia cac théng sé 6 nhiém trong nudc thai cong nghiép

khi xa vao ngudn nuéc khdng ding cho muc dich cap nuéc sinh hoat.
1.3. Gigi thiéu vé vat liéu hap phu - xwong san hé [10,11,12]

1.3.1 San hd [11]

San ho 1a céac sinh vat bién bac thap thuoc 16p San hd, ton tai dudi dang céc thé
polyp nhé giéng hai quy, séng bam cé dinh vao céc gia thé nho bd xuong bang voi.
San ho tiét ra mot chat chi yéu 1a carbonat hinh thanh khung voi dé bao vé cac co thé
séng polyp chi nim & phan dau khung xwong. Khi polyp sinh san va phat trién, cac

khung carbonat ciing 16n dan I&n va phat trién nhiéu nhéanh.
Hau hét san hd phu thudc vao anh sang mat troi, ching song ¢ ving bién:

- Trong va ndng, thuong & do sau khong toi 60m.

- Nhiét dp 22-29°C (nhiét do trung binh hang nim).
- Nudc trong, do duc thap.

- It chat dinh dudng.

- Pd man 6n dinh.

1.3.2 Phan bé [11]

C4c ran san ho sinh trudng xung quanh cac suon dbc cua luc dia hodc cac bo luc
dia. Chang duoc biét dén nhu cac ran riém.

Viing bién Viét Nam c6 ti 550 loai san hd khéac nhau, 3200 km bd bién cting 4000
da0 va quan dao co6 san hd phan b rong rai tir Bac tgi Nam. Ran san ho tap trung véi
mat do cao ¢ ving bién Nha Trang, Truong Sa, Hoang Sa, bién Hon Mun — Khanh
Hoa, vinh Ha Long, ving bién Con P3ao. Quan dao Hoang Sa va Truong Sa la hai
viing san hd tét nhat Viét Nam. DPay duoc xem 1a trung tam da dang sinh hoc bién thé

giéi nam trong trung tam phat trién san hd 16n nhat thé giéi.
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Hang nam, luong san hd chét di 1a kha 16n do cac hoat dong tw nhién va nhan tao
nhu: sy ndng I1én cua Trai dat, luong khi CO, ting, hoat dong danh bat hai san, do 6

nhiém moi truong, tham hoa tu nhién....Vi vay, trit luong xuong san hd & Viét Nam

noi riéng va thé gidi ndi chung 1a rat lén.

1.3.2 Thanh phan cha yéu ciia san hd

Bang 1.4 Thanh phan céc chdt cdu tao nén san hd

Tén cac chat Thanh phan (%)
CaO 53.2
SiO, 2.2

Al,O5 1.2
MgO 1.2
P,0s 0.67
Fe,0; 0.4
SO, 0.3
Na,O 0.17
K,0 0.02
Cac chét dé bay hoi 41.84
Téng 100

(Nguon Kajiyama,1975, United States Patent)
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1.3.4 Céu tao xwong san hé [10]
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Hinh 1.5: Hinh thai va cdu tao cia sanhd  Hinh 1.6: Cdu tao ciia 1 polyp san hd

B6 xuong bang da voi hay chat simg. San hd don doc va tap doan co cau tao co thé
phan thit mém va b xuong rat phat trién. O san hd 6 ngin (Hexacoralia), bo xuong
duge hinh thanh do té bao 16p ngoai ¢ phan dé cua timg ca thé tiét ra, tao thanh céc tia
dam sau vao co thé con vat sau d6 ching lién két véi nhau dé tao thanh bo xuong viing
chic.

Fungia la san hd 6 ngan don doc. Bo xuwong ¢d hinh dia hep, d6i khi hoi [6m ¢ mit
dudi, cac vach c6 do cao khac nhau: vach cang cao thi sinh truéng cang thap. Galaxea
la san hd 6 ngan tap doan vadi bd xuong cua cac polyp nam sat bén nhau, dinh lién ¢
thanh ngoai. Symphillia Ia san h6 6 ngén tap doan, murc d6 dinh ctia cac polyp cao hon.

O san hd 8 ngan (Octocorallia) , bd xwong nam trong tang trung giao, do c4c té bao
xuong bang chét simg, thim canxi, ghép véi nhau va thudng ¢ mau sic khac nhau
(46, den, nau...). Nhu vdy bd xuong san hd 8 ngin co ban khac rat nhiéu so véi bo
xuong 6 ngan.

Tubipora la san hd 8 ngin tap doan c6 bd xuwong gém nhiing dng dai ghép song
song voi nhau. Mdi ong 1a phan xuong ciia polyp trong tap doan , xoang rdng cuia dng
xuong ung véi xoang vi cua polyp, cudi éng xuong vé phia du6i 1a phan day cua

polyp, hop thanh phan dé cua tap doan. Doc theo céc 6ng xuong c6 cac cau ndi lién
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két cac dng lai v6i nhau, dé ciing chinh 1 cau ndi giita c4c tap doan. Trong qué trinh
phét trién cac ting mdi duge hinh thanh va tap doan sé& ¢6 ciu tao nhiéu 16p.

Gorgonia c6 bo xuwong khong con phan biét duge tirng xuong riéng biét cia moi ca
thé: ca tdp doan c6 mot bo xwong chung dudi dang 1 tru cimg c6 nhiéu nhanh, nim
trong phan mém cua cac ca thé tip doan. Céac polyp ca thé Gorgonia thudng moc

thang goc v6i bé mit nhod cao 18n trén phan mém pha bén ngoai tru xwong.

Hinh 1.8: Mt cdt ngang ciia xwong

Bo xuong la mot cdu tao dic biét cua san hd, co tac dung nang d& va bao vé, thich
nghi véi 16i song ¢ dinh. Tuy nhién, chinh bo xuong da can tré budce tién hda xa hon
ctia nhém dong vat nay, tach ching ra khoi con dudng phat trién chung cua gii dong
vat.

1.3.5 Ung dung cia san ho [12]

Xuong san ho dugc (rng dung trong nganh y hoc: trong rang - ham - mat, trong cac
bénh ly gay chén ép tay do hep 6ng song (do thoai héa xuwong hodc dia dém, chén ép
vao long tay).

Niam 2003 bat dau dung san ho dé tao hinh nhiing phan khiém khuyét xuong cho

bénh nhan bi ton thwong xuong ham, xwong go ma, xuwong héc mat...
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Hod thach san ho 1a vat chi thi quan trong cua cac dia ting trong nghién ciu dia

chat.
Ran san hd bao vé bd bién chdng x6i 16, ngin chin cac tac dong cua séng bién.

Lam sach moi truong. ..
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CHUONG 2: THUC NGHIEM
2.1 Dung cu va hoa chat
2.1.1 Dung cu
- Can ky thuat
- Cén phan tich
-Tua sdy
- May lic

- Céc dung cu thi nghiém khac: binh dinh muc, ong dong, cdc thuy tinh, binh tam gidc,

pipet, buret, phéu nho giot . ..

- Mot sb dung cu phu trg khéc

2.1.2 Hoa chat

PbNO; NiSO,4.6H,0
H,SO, EDTA
NaOH Murexide
NH,CI NH,OH
ETOO NaCl

2.1.3 Nguyén li¢u diing d@é ché tao VLHP
Xuong san ho duoc lay tir Pao Khi thuoc huyén dao Cat Ba— Thanh phd Hai
Phong.
2.1.4 Diéu kign tién hanh thi nghigm
Cac thi nghiém trong qua trinh duoc tién hanh trong diéu kién:

- (Can ....g dé pha dung dich...Dung dich Niken ban dau c6 ndng do Ni**= 470.47
mg/l va dung dich Pb** = 625 mg/I.

- Qué trinh tién hanh trong may lic. Téc do may lic 150 vong/ phut.
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- Nhiét d6 lam viéc 25°C.

- pH cua dung dich dugc xac dinh bang may do pH va gidy quy.
2.2 Phwong phap xac dinh Ni** va Pb*
2.2.1 Phuwong phdp chuin d complexon xdc dinh Ni**

2.2.1.1 Nguyén tdc ciia phwong phdp

Ni?* duoc x4c dinh bing phuong phap chuin do complexon dwa vao phan wng gitra

ion kim loai va complexon véi chi thi Murexide:
Phan &ng tao phtrc bén caa Ni?* voi EDTA.
NiZ + H,Y? <«—> NiY* + 2H'

Murexide tao phirc mau vang véi Ni®* trong méi truong kiém manh (pH = 10). Tai
diém tuong duong phan ang xay ra rat cham, phai thém EDTA tir tir. Murexide tan rat
it trong nudc tao thanh dung dich mau do tia. C6 mau hong trong méi trudng axit va
tim trong mai truong kiém.

HoY? +[Ni(HF)]® <——> H,F* + NiY? + 2H"

2.2.1.2 Cdch tién hanh

Dung Pipet lay chinh xac Vml (V=10ml) dung dich Ni** cAn xé4c dinh vao binh nén
c& 250ml. Thém 5ml dung dich dém chinh pH vé 10, tiép d6 cho thém mét it chi thi
Murexide (dung dich Itc nay s& c6 mau vang nhat).

Chuén d6 Ni % bang dung dich EDTA ndng d6 0.005M cho dén khi dung dich
chuyén sang mau tim nhat thi ngirng chuan d6. Ghi sé ml EDTA da dung (V, ml).

Lam 3 lan rdi lay két qua trung binh.

Cepta Vo
Cnigy = _— (2.1)
Vv
Trong do :

Cni® : Nong do Niken (mg/l)
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\Y : Thé tich dung dich Ni?* can xéac dinh (ml)
Ceota : Nong do EDTA (mg/l)
V, : Thé tich EDTA can dung (ml)

2.2.1.3 Héa chdt sir dung

- Dung dich gdc NiSO,: hoa tan 2.096g [NiSO,4.6H,0] trong nuéc cat va dinh muc
thanh 1000ml ta duoc dung dich ¢ ndng do Ni** 1a 470.47mg/I.

- Chi thi Murexide (CgH4NsOgNH,4.H,0): can 5g murexide + 50g NaCl tinh khiét,

dung trong lo thuy tinh mau, kin.

- Dung dich dém NH,OH + NH,CI: can 20g NH,Cl1 hoa tan trong 500ml nuéc cét,
thém 100ml NH,OH 25% rdi thém nudc cat téi vach 1000ml ta duoc dung dich dém
cé pH = 10.

- EDTA (0.005M)

- H,SO,4 loang, NaOH...
2.2.2 Phwong phdp xdc dinh Pb?

2.2.2.1:Nguyén tdc ciia phirong phdp

Phan tich thé tich 1a phuong phap phén tich dinh lwong dua trén thé tich dung dich
chuan (da biét chinh xac nong do) can dung dé phan ang vira da véi chéat can xac dinh
cd trong dung dich phan tich. Pay 1a phuong phap héa hoc dung dé xac dinh nhanh,

don gian cac nguyén té co6 ham luong lén.

Dua vao phan ung tao phic bén giita Pb?* véi Complexon & mdi trudng pH = 9+10
véi chi thi 1a ETOO. Piém tuong dwong nhan biét khi du 1 giot H,Y? dung dich s&

chuyén tir d6 nho sang mau xanh.
Pb% + Ind” <=> Pbind"
Pb* + H,Y* <=>PbY? + 2H"
Pbind* + H,Y* <=> PbY? + Hind + H*

(Do) (Xanh)

27



2.2.1.2 Héa chat sir dung
- Dung dich chuan EDTA 0.01M: can 1.861g mudi EDTA sau d6 dinh mac 500ml

bang nudc cat.

- Dung dich PbNO; 0.01M: can 1.656g mudi PbNO; sau d6 dinh mic 500ml bang

nudc cat.
- Chi thi ETOO: tron 1an 1g ETOO va 100g NaCl sau d6 nghién nho.

- Dung dich dém ammoniac: hoa tan 359 mudi NH,CI vao 285ml NHs, sau d6 dinh

muc 500ml bang nudce cat.

2.3 Ché tao vit liéu hap phu tir nguyén liéu xwong san hé
Qua trinh xir Iy xuong san hd dugc md ta theo hinh sau:

Vat liéu xuong san ho

e
A

Lam | | Say | Nghién | Ngam Loc | Say
sach [ | khé | nho | muoc cat kho

A 4
A

Vat liéu hap phy
Hinh 2.1: Qué trinh x Iy vdt liéu hdp phu - xirong san hé

Xuong san ho 13y vé, duoc ngdm nuéc, ria di ra lai nhidu 1an cho sach. Sau do,
dem say khd va nghién téi kich thuéc nho hon 0.5mm. Tiép d6 dem ngam trong nudc

cat qua dém, rdi rira sach, dem say kho ¢ nhiét do 105°C t6i khéi luong khong doi.
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Hinh 2.2 Anh chup xwong san hé Hinh 2.3 Anh chup vt liéu hdp phu

2.4 Khao sat anh hwéng cia thoi gian dén hiéu suat hap phu
2.4.1 Khdo sat dnh hwéng cia théi gian dén qua trinh hap phu Ni%*
Dé khao sat thoi gian dat can bang hap phu caa VLHP, tién hanh cac bude nhu sau:

Buéc 1: tir dung dich gbc c6 ndng do Ni**470.47 (mg/l), pha lodng 2 lan ta duoc
dung dich c6 nong d6 235.235 (mg/l).

Buéc 2: chuan bi 6 binh tam giac thuy tinh 250ml, danh s6 thir tu tir 1 d¢én 6. Can

chinh xac 2g vat liéu cho vao cac binh trén.

Buéc 3: thém 30ml dung dich Ni®* ¢6 ndng d6 235.235mg/|

Buéc 4: tién hanh lic, ctr sau thoi gian khac nhau 30 phat, 60 phat, 120 phat, 180
pht, 240 phut, 300 phut 13y ra loc va xac dinh ndng do Ni** con lai.
2.4.2 Khdo sat dnh hwéng cia théi gian dén qua trinh hdp phu Pb?*

Buéce 1: tir dung dich géc c6 nong do 625 (mg/1), pha lodng 2 lan ta duoc dung dich
¢ nong d6 312.5 (mg/l).

Buwéc 2: chuan bi 6 binh tam giac thay tinh 250ml, can chinh xéac 1g vat liéu cho

vao céc binh trén.
Buéc 3: thém 30ml dung dich Pb** ¢6 ndng d6 312.5mg/l .

Buéc 4: tién hanh lac, ct sau thoi gian khac nhau 5pht, 15phat, 30phut, 60phut,
120 phut, 180 phut, l4y ra loc va xac dinh ndng do Pb?* con lai.
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2.5 Khao sat anh hwéng cia pH dén kha niing hip phu cia VLHP déi véi Pb?* va
Ni**
2.5.1 Khdo sat dnh hwéng ciia pH dén qué trinh hap phu Ni?*

Tién hanh khao sat pH toi kha nang hap phu Ni?* cua vat liéu thuc hién theo cac
budc sau:

Buwéc 1: tir dung dich c6 nong d6 gbc 470.47 (mg/l), pha lodng 2 lan ta dugc dung
dich c6 noéng d¢ 235.235 (mg/l).

Buwéc 2: chuan bi 8 binh tam giac thuy tinh ¢& 250ml, can chinh xac 2g khéi lwong
vat liéu vao mdi binh.

Buéc3: dung pipet hat 30ml Ni?* c6 ndng d6 235.235mg/I an luot vao 8 cbe thay
tinh 200ml.

Buéc 4: diéu chinh pH tir khoang 3 + 10 va lic trong thoi gian téi wu da khao sét.
Buéc 5: sau khi lac xong ta tién hanh loc 14y dung dich x4c dinh lai nong do Ni?*

- Hat 10ml dung dich Ni?* cdn xac dinh vao binh nén c& 250ml, thém 5ml dung
dich dém NH,OH + NH,CI chinh pH vé 10, tiép d6 cho thém mét it chi thi murexide
(dung dich Iac nay sé c6 mau vang nhat).

- Pem chuan d6 dung dich trén bang dung dich EDTA, cho dén khi dung dich
chuyén sang mau tim nhat thi ngirng chuan d6. Ghi sé6 ml EDTA di chuan do. Lam 3
lan roi lay két qua trung binh.

Va ndng d6 Ni?* duoc x4c dinh theo cong thic sau:
CEDTA -VO
Cnitw =
Vv
Trong do:
Cni®* : Nong d6 Niken can xac dinh (mg/1)
Ceota  : Nong do EDTA (mg/l)

V, :Thétich EDTA can dung (ml)
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V  : Thé tich dung dich Ni** can xac dinh (ml)

Tir két qua trén xac dinh duoc pH téi vu vé6i qué trinh hap phu Ni%".

2.5.2 Khdo sat @nh hwéng ciia pH dén qué trinh hap phu Pb?*

Tién hanh khao séat pH téi kha nang hap phu Pb®* cua vat liéu thuc hién theo cac

budc sau:

Buéce 1: tir dung dich géc c6 ndng do 625 (mg/1), pha lodng 2 lan ta duoc dung dich
c6 ndng d6 312.5 (mg/l).

Buréc 2: chuan bi 8 binh tam giac thuy tinh ¢& 250ml, can chinh xéac 1g vat liéu vao
moi binh.

Buée 3: dung pipet hit 30ml Pb?* ¢ ndng d6 312.5mg/l 1an luot vao 8 cbe thuy
tinh 100ml.

Buéc 4: diéu chinh pH tir khoang 3 + 10 va lic trong thoi gian téi wu da khao sét.
Buéc 5: sau khi lic xong ta tién hanh loc 1y dung dich xé4c dinh lai ndng d6 Pb**

- Hat 10ml dung dich Pb®* can x4c dinh vao binh nén c¢& 250ml, thém 5ml dung
dich dém amoniac, 20ml nuéc cat, 1 it chat chi chi ETOO. Pem dun néng nhe dén
khoang 50°C.

- Pem chuan d6 dung dich trén bang dung dich EDTA, cho dén khi dung dich
chuyén tir mau dé sang xanh. Ghi sé ml EDTA da chuin do. Va ndng do Pb* duoc

xac dinh theo cong thtrc sau:

CEDTA 'VO
Cop” = ——— (2.2)
Vv
Trong do:
Cer’”  :Ndng do chi cin xéac dinh (mg/l)

Ceora  : Nong do EDTA (mg/l)
V, :Thétich EDTA can dung (ml)

V  : Thé tich dung dich Pb®* can xé4c dinh (ml)
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Tir két qua trén xac dinh duoc pH tdi wu vé6i qua trinh hip phu Pb*".

2.6 M0 ta qua trinh hap phu Ni** va Pb®* theo mé hinh déng nhiét Langmuir

Dua vao két qua thoi gian dat can bang hap phu, tién hanh khao sat qua trinh hap
phu theo mé hinh hip phu ding nhiét Langmuir, sau d6 dya vao duong dang nhiét hap
phu dé xac dinh cac thdng sb dic trung cua qué trinh hap phu.
2.6.1 Khdo sdt xdc dinh tdi trong hap phu Ni** ciia VLHP

Cac thi nghiém duoc tién hanh nhu sau:

Buréc 1: chuan bi 10 binh tam giac va can 2g vat liéu cho vao mdi binh.

Buréc 2: tir dung dich géc 470.47 (mg/l) tién hanh pha lodng dung dich Ni** ta dwgc
cac dung dich voi cac nong do lan luot 1a: 47.047 (mg/l), 94.094 (mg/l), 141.141
(mg/l), 188.188 (mg/l), 235.235 (mg/l), 282.282 (mg/l), 329.329 (mg/l), 376.376
(mg/l), 423.423 (mg/l), 470.47 (mg/l). Dung pipet hat 30 ml Ni** da pha & cac dung
dich khac nhau dé tién hanh thi nghiém.

Buéc 3: diéu chinh pH dung dich vé pH t6i wu va lic trong thoi gian téi uu hap phu

khao sat ¢ trén.

Buéc 4: sau d6 loc 4y dung dich va tién hanh xac dinh lai ndng d¢ Ni?* bing céach
chuan d6 bang EDTA nhu trén.

Buéc 5: tinh todn ndng do Ni?* trudc va sau khi hap phu s& xéac dinh tai trong hap
phu theo cbng thirc (2.1).
2.6.2 Khdo sdt xdc dinh tdi trong hdp phu Pb?* ciia VLHP

Ciing twong tu dbi voi xac dinh tai trong hap phu cua Ni** khao sat xac dinh tai
trong hap phu déi vsi Pb®" nham tim duoc tai trong hip phu cuc dai. Cach tién hanh

nhu sau:
Buéc 1: chuan bi 10 binh tam giac va can 1g vat liéu cho vao mdi binh.

Buéc 2: tir dung dich gbc c6 nong do 625 (mg/l) tién hanh pha lodng dung dich
Pb* ta dwoc cac ndng do khéac nhau lan luot 1a: 62.5 (mg/l), 125 (mg/l), 187.5 (mg/l),
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250 (mg/l), 312.5 (mg/l), 375 (mg/l), 437.5 (mg/l), 500 (mg/l), 562.5 (mg/l), 625
(mg/1). Ding pipet hat 30ml Pb** d3 pha ¢ cac dung dich khac nhau dé tién hanh thi
nghiém.

Buréc 3: diéu chinh pH dung dich vé pH téi wu va lic trong thoi gian tdi uu hap phu
khao sat ¢ trén.

Buéc 4: sau do6 loc lay dung dich va tién hanh xéac dinh lai ndng d6 Pb®* bang cach
chuan d6 bang Complexon nhu trén.

Buéc 5: tinh todn ndng do Pb®* trude va sau khi hdp phu s& xac dinh tai trong hap

phu theo cong thuc (2.2).

2.7 Bwéc dau wng dung vat liéu hap phu vao xir Iy nwéc thai

Nudc thai duoc lay tai miéng cong thai nam trong Nha may Thép Viét Y thuoc
cum cdng nghiép Nam Cau Kién thudc dia ban xa Kién Bai, Huyén Thay Nguyén,
Thanh phé Hai Phong.

Vi tri lay mau: miéng cong chtra nude thai tap trung cia nha may trude khi dua vao

xtr ly, cach bai phé liéu khoang 30m

Hinh 2.4 Anh chup v; tri ldy mdu

Sau khi lay nudc thai, tién hanh do pH va c¢6 dinh mau bang axit H,SO, diac. Két

qua xac dinh ndng do cua cac ion kim loai trong nudc thai thé hién & bang sau:
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Bang 2.1 Nong dé céc ion kim logi trong mdu nuéc thdi

Céac chi tiéu can Két qud QCVN 40:2011 Vgt QCVN
xdc dinh phan tich giatri C 40-2011
pH 6 55-9 Khong virot QCVN
A A -2+
Nong do Ni 94.4 0.5 93.9
(mg/l)
A A 2+
Nong do Pb 142.1 05 141.6
(mg/l)

2.7.1 Phwong phap xir Iy nwoc thdi

Pé danh gia kha nang hip phu cua vat liéu dbi véi Ni** va Pb?* trong nuéce thai, em

chon phwong phap hap phu dong trén cot.

2.7.1.1 Xur Iy trén 1 c6t hdp phu

- Chon cot hap phu 1a buret 25 ml, duong kinh 1cm. Lép duéi ciing cia cot duoc

16t bang 16p day bao dira tudc nho, sau d6 nhdi 10g vat liéu vao cot.

- Cho nudc thai c6 chira Ni** va Pb* vai ndng do dau cua Ni®* 1a 94.4 mg/l va

Pb* 12 142.1 mg/l qua cot hap phu véi tbe do dong chay 1a 0.8 ml/pht .
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Nwoc thai

Vatligu )

hap phu

Lop ot —_- ,

Hinh 2.5 M6 hinh nghién cizu kha ndng xi 1y kim loai qua 1 cét hap phu

2.7.1.2 Xur Iy trén 2 cot hap phu

- Chuan bj 2 cot buret sach, dudng kinh 1cm. Lop dudi cung mdi cot duogc 16t
bang l6p day bao dira tudc nho, sau d6 nhoi 5g vat liéu mdi cot.

- Cho nudc thai ¢6 chira Ni** va Pb* vai ndng do dau cua Ni®* 1a 94.4 mg/l va

Pb* 14 142.1 mg/I chay néi tiép qua 2 cot hap phu véi téc do dong chay 1a 0.8 ml/phit.
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Nudc thai

A 4

Cotl Cot2

Vit liéu hap phu —>| «<——  Vatliéu hap phu

|

Lap lot Lap lot

Hinh 2.6 M hinh nghién citu khd ndng xi Iy kim logi qua 2 cét nai tiép
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CHUONG 3: KET QUA VA THAO LUAN

3.1Két qua khao sat anh hwéng caa thoi gian dén qua trinh hip phu Ni** va Pb?*
cua VLHP

3.1.1 Két qud khdo sat dnh hwéng cia thoi gian dén qué trinh hdp phu Ni?* cia
VLHP

Qua qué trinh thuc nghiém, két qua khao sat anh huong cua thoi gian dén kha ning

hap phu Ni* cua vat liéu thu duoc nhu sau:

Bang 3.1 Anh huéng cua thoi gian dén kha nang hdp phu Ni** ciia VLHP

Stt . i Thoi gian . )
Nong do dau (mg/l) (phut) Nong do con lai (mg/l) | Hi¢u suat (%)
1
235.235 30 134.52 42.81
2
235.235 60 71.65 69.54
3
235.235 120 53.11 77.42
4
235.235 180 48.87 79.22
5
235.235 240 46.18 80.37
6
235.235 300 45.23 80.77
Hiéu suit (%)
100 -
80 - — o -+
60 - ,
=——Hiéu suat
40 - (%)
20 -
O T T T 1
0 100 200 300 400
Thaoi gian (phut)

Hinh 3.1 Pé th; biéu dién dnh hweng cua thoi gian dén kha ning

hap phu Ni** cia VLHP
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Nhan xét: Két qua thuc nghiém cho thiy, thoi gian khudy (thoi gian tiép xic cua
VLHP véi ion kim loai) cang lau, ndng do Ni** con lai trong dung dich cang giam. Sau
khoang 120 phut, ndng do Ni®* con lai trong dung dich giam rat cham, hiéu qua hip
phu ting khong dang ké. Vi vdy, em chon khoang thoi gian 1a 120 phat dé nghién ctu

céac thi nghiém tiép theo dbi véi qua trinh hip phu Ni*.
3.1.2 Két qua khdo sat anh hwéng cia thoi gian dén qua trinh hap phu Pb?* cia
VLHP

Qua qué trinh thuc nghiém két qua khao sat anh huong thoi gian dén kha ning

hip phu Pb* cua vat liéu thu dugc két qua trén bang 3.2:

Bdng 3.2 Anh huéng cua thoi gian dén kha nang hap phu Pb** cia VLHP

Stt | Nong dp dau Thoi gian Noéng dp con lai ,
(mg/l) (phut) (mg/l) Hiéu suat (%)
1
312.5 5 234.62 24.92
2
312.5 15 167.33 46.45
3
3125 30 135.41 56.67
4
3125 60 89.17 11.47
5
3125 120 87.52 12
6
3125 180 85.21 12.73
Hiéu suit (%)
80 -
70 - —— =0
60 -
50 -
40 A
30 A
20 - —o—Hiéu suét (%)
10 -
0 T T T 1
0 50 100 150 200  Thoigian (phit)

Hinh 3.2 Bé th; biéu dién dnh huéng cia thoi gian dén kha ning hap phu

Pb?* cia VLHP
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Nhan xét: Két qua thuc nghiém cho thiy, thoi gian khudy (thoi gian tiép xuc cua
VLHP véi ion kim loai) cang lau, ndng do Pb** con lai trong dung dich cang giam. Sau
khoang 60 phat, ndng do Pb?* con lai trong dung dich giam rat cham, hiéu qua hap phu
ting khong dang ké. Vi vay em chon khoang thoi gian 1a 60 phat dé nghién ctu cac

thi nghiém tiép theo déi vé6i qué trinh hap phu Pb*".

3.2 Két qua khao sat anh huwéng cia pH dén kha niing hap phu Ni** va Pb*cia
VLHP

3.2.1 Két qud khdo sat @nh hweéng ciia pH dén kha nang hép phu Ni°* ciia VLHP

Tién hanh khao sat anh huong pH dén kha niang hap phu cua vat liéu thu duoc két

qua nhu bang 3.3:

Bang 3.3 Anh huéng cia pH dén kha nang hap phu Ni?* cia VLHP

Stt | Nong dp dau ‘ ,
(mg/l) pH Nong do con lai (mg/l) Hiéu sudt (%)
1 235.235 3.07 86.13 63.38
2 235.235 4.1 50.37 78.58
3 235.235 5 31.02 86.81
4 235.235 6.25 24.33 89.66
5 235.235 7.13* 24.05 89.78
6 235.235 8.1 18.36 92.19
! 235.235 9.04 1557 93.38
8 235.235 10 14.32 93.91

*: Bit dau két tua
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Hiéu suat (%)
100 -

80 - /"w

60 1 —+—Hiéu
40 - suat (%)
20 -

0 T T T T T 1

0 2 4 6 8 10 12 PH

Hinh 3.3 Bé th; biéu dién anh huéng cia pH dén kha nang hdp phu Ni** ciia VLHP

Dai pH khao sat dao dong tir 3.07 dén 10. Khi pH tang tir 3.07 dén 6, hiéu suat hap
phu Ni?* ting tir 53.4% dén 86.41%. B4t dau tir pH = 7.13 thiy xuét hién két tua
Ni(OH), trong dung dich, pH dung dich cang ting, luong két tua Ni(OH), xuat hién
cang nhiéu do vay chon pH téi vu cho qua trinh hap phu Ni* 14 6.25.

3.2.2 Két qud khdo sat dnh hwéng ciia pH dén khd nang hép phu Pb* ciia VLHP

Tién hanh khao sat anh huong pH dén kha ning hap phu cua vat liéu thu duoc két

qua nhu bang 3.4:

Bang 3.4 Anh huéng cia pH dén kha nang hdp phu Pb** cia VLHP

St Nong dp dau (mg/l) | pH | Néng dé con lgi (mg/l) | Higu sudt (%)
1 3125 2.95 203.54 34.87
2 3125 3.95 179.64 42,51
3 3125 4.97 97.63 68.76
4 3125 6.1 60.16 80.75
> 3125 6.95 57.83 81.5
6 3125 7.95 55.04 82.38
! 3125 8.98 50.32 83.9
8 3125 9.98 47.58 84.77

(*) : Bat dau xuat hién két tua
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0

Hiéu suit (%)
90 -

80 -
70 -
60 -
50 ~
40 -
30 -
20 ~
10 +

—o—Hiéu suét (%)

0

10

pH
15

Hinh 3.4 D6 thi biéu dién dnh hwéng ciia pH dén kha nang hap phu Pb** cia VLHP
Dai pH khao sat dao dong tir 2.95 dén 9.98. Khi pH ting tir 2.95 dén 6.1, hiéu suat
hip phu Pb?* tang tir 42.74% dén 90.25%. Bit dau tir pH = 6.95 thay xuit hién két tua
Pb(OH), trong dung dich, pH dung dich cang ting, luong két taa Pb(OH), xuit hién

cang nhiéu do vay chon pH téi wu cho qua trinh hip phu Pb** 12 6.1.

3.3 Két qua x4c dinh tai trong hap phu Ni** va Pb* theo mé hinh ding nhiét

Langmuir

3.3.1 Két qud xdc dinh tdi trong hdp phu Ni** cia vt liéu
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Bdng 3.5 Két qud xdc dinh tdi trong hap phu Ni** cuc dai cia VLHP

Ci (mg/l) Ct (mg/l) q (mg/g) Ce/g
47.047 0.52 1.163 0.447
94.094 3.96 2.253 1.758
141.141 10.15 3.275 3.099
188.188 16.82 4.284 3.926
235.235 24.33 5.273 4.614
282.282 48.02 5.856 8.200
329.329 63.14 6.650 9.495
376.376 90.55 7.146 12.672
423.423 136.24 7.180 18.976
470.47 180.83 7.190 25.434

Tur két qua trén ta vé do thi biéu dién phuong trinh hap phu dang nhiét Langmuir

cua VLHP d6i véi Ni®*:

O FLP N W PH UL O N ©
T TR S TR N S

q (mg/g)

—4—q(mg/g)

100

200 300
Ci(mg/l)

400 500

Hinh 3.5 H6 thj biéu dién dnh hirong ciia nong dé dau Ni**
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Két qua cho thay khi nong d6 diu cua dung dich Ni®* tang thi tai trong hap phu cua
vat liéu ciing ting dan. Khi nong d6 dau ting dén maot gia tri nao d6 thi q bdo hoa
khéng ting nita. Dwa vao sé lidu thuc nghiém thu dwogc, vé do thi biéu didn su phu
thudc Ci/q vao C; theo ly thuyét hap phu ding nhiét langmuir cho VLHP dugc md ta
nhu hinh (3.6)

Cfl/q

200
Cf(mg/l)

Hinh 3.6 D6 thi biéu dién két qud xdc dinh tdi trong hap phu Ni 2*
Cuc dai cua VLHP

Su phu thugc cua Cs/q vao Cs dugc mo ta theo phuong trinh:
y = 0.1319x + 12823 (3.1)
Ta 6 tga = 1/gmax > 1/tgo = 1/0.1319 = 7.58 (mg/g)

3.3.2 Két qua xac dinh tai trong hap phu Pb* ciaa vat liéu
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Bdng 3.6 Két qud xdc dinh tdi trong hdp phu Pb** cuc dai cia VLHP

Sstt | Ci(mg/l) | Ci(mg/l) | q(mglg) Cflq
1 62.5 0.26 3.112 0.0835
2 125 11.57 5.6715 2.04
3 187.5 16.07 8.5715 1.8748
4 250 35.84 10.708 3.347
5 3125 60.16 12.617 4.768
6 375 85.18 14.491 5.878
/ 437.5 117.21 | 16.0145 | 7.31899
8 500 144.74 17.763 8.1484
9 562.5 191.63 | 185435 | 10.334
10 625 253.64 18.568 13.66

Tur két qua trén ta vé do thi biéu dién phuong trinh hap phu dang nhiét Langmuir
cua VLHP d6i véi Pb**

q(mg/g)

20 -

15 -

10 -

5 . ——q(mg/q)

0 T T T 1
0 200 400 600 800

Ci(mg/l)

Hinh 3.7 6 th; biéu dién anh huong cia nong dé dau Pb**

Két qua cho thay khi nong d6 du cua dung dich Pb®* tang thi tai trong hdp phu cua
vat ligu ciling ting dan. Khi nong d6 dau tang dén mot gia tri nao dé thi q bao hoa

khong ting nita. Dua vao s lidu thyc nghiém thu dugc, vé do thi biéu dién su phu
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thudc Ci/q vao Cs theo ly thuyét hip phu dang nhiét langmuir cho VLHP duoc md ta
nhu hinh 3.8:

Cilq
16 -
14 - y = 0.049x + 1.217
12
10
8
6
4
2
0 . : : : . .
0 50 100 150 200~ r%og 1 300

Hinh 3.8 D¢ thi biéu dién két qud xdc dinh tdi trong hap phu Pb?*
Cuc dal cua vat liéu

Su phu thuoc cua Cs/q vao Csduogc mo ta theo phuong trinh:
y=0.0494x + 12173 (3.2)

Tacdtga = 1/gmax —— 1/tga = 1/0.0494 = 20.24 (mg/Q)
3.4 Két qua xir Iy nwéc thai bing phwong phap hap phu dong trén cot
3.4.1 Két qua xir Iy nwéc thdi trén 1 ¢t hdp phu

Nong d Ni** ban dau la 94.4 mg/I.

Nong d6 Pb* ban dau 1a 142.1 mg/l.

Tbc do dong vao 13 0.8 (ml/phat)

Két qua khao sat qua trinh xir 1y nudc thai trén 1 cot hap phu duoc thé hién & bang

sau .
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Bdng 3.7 Két qud xi Iy Ni?* va Pb®* trén 1 cgt hap phu

0 200

400 600

800 1000 1200

Thé tich miu qua ct (ml)

The tich Xi# Iy Ni?* Xii Iy Pb2*
mau ) /4 r ) r r
quacét | Nong dg Ni** cusi | Higusudt | Néng dp Pb® cusi | Hiéu sudt
(ml) (mg/l) (%) (mg/l) (%)
100 22.56 76.1 27.14 80.9
200 23.36 75.25 28.96 79.62
300 25.11 73.4 30.55 78.5
400 25.47 73.02 31.52 77.82
500 26.62 71.8 32.68 77
600 27.47 70.9 35.47 75.04
700 30.16 68.05 36.36 74.41
800 30.29 67.91 36.9 74.03
900 35.87 62 38.65 72.8
1000 38.04 59.7 41.21 71
Hiéu suit (%)
100 - —o—Hiéu suét
80 - Ni (1)
l ’:’:52’:3:3:::: (%)

60 -

40 - —=—Hiéu suit

20 - Pb(11) (%)

O T T T T T 1

Hinh 3.9 B¢ thj biéu dién hiéu sudt xi Iy Ni** va Pb®* trén 1 cét hap phu

Nhan xét : Tir cac két qua thi nghiém trén em thay thé tich mau qua cot cang 16n thi
hiéu suat hap phu cac ion kim loai cang giam. Néu chi cho nudc thai chay qua 1 cot
hap phu thi hiéu suat xir 1y chua cao. Hiéu suét hap phu Ni** cao nhét dat 76.1%, hiéu

suat hap phu Pb?* cao nhat dat 80.9%. Vi vay, em tién hanh tiép thi nghiém trén 2 cot

hap phu dat ndi tiép.
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3.5.3 Két qud xi Iy nwéc thdi trén 2 cgt hdap phu
Nong d6 Ni** ban dau 14 94.4 mg/I.
Nong d6 Pb?* ban dau la 142.1 mg/I.
Téc do dong vao 0.8 (ml/phdt)

Két qua khao sat qua trinh xu Iy nude thai trén 2 cot hap phu dugc thé hién ¢ bang

sau :
Bang 3.8 Két qud xi ly Ni** va Pb%* trén 2 cét hap phu

Thé tich X 1y Ni2* X ly Pb?*
mau Y r r Y r r

quacdt | Néng dp Ni** cudi | Higu sudt | Néng dé Pb** cuéi | Higu suat
(ml) (mg/l) (%) (mg/l) (%)
100 0.5 99.5 0.6 99.6
200 1.12 98.81 0.93 99.01
300 1.86 98.03 1.4 98.52
400 2.6 97.2 2.55 97.3
500 3.13 96.68 2.83 97
600 4.72 95 3.66 96.12
700 6.92 92.67 3.96 95.81
800 11.29 88.04 6.8 92.8
900 11.97 87.32 8.35 91.15
1000 13.59 85.6 11.14 88.2
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Hiéu suit (%) ,
%8(2) 7 =&—Hiéu suat
7 i 0,
o Ni(11)(%)
96 -
94 - ’
8(2) 1 —=—Hiéu suat
T Pb(11)(%
2 (1N(%)
86 -
84 T T T T T 1
0 200 400 600 800 1000 1200
Thé tich miu qua ct (ml)

Hinh 3.10 Bé th; biéu dién hiéu sudt xiz Iy Ni** va Pb** trén 2 cét hdp phu

Nhan xét: sau khi tién hanh hap phu trén 2 cot lién tiép em thay hiéu suat xir ly cao
hon so véi viéc chi xt ly trén 1 cot. Hiéu suit hap phu Ni?* cao nhit dat 99.5%, hiéu
suat hap phu Pb?* cao nhét dat 99.6%.

Nhén xét chung:

Ta thiy & ca hai thi nghiém hiéu suit hip phu Pb** déu cao hon hiéu suat hap phu
Ni%* didu nay cd thé giai thich do sy wu tién hip phu gitra cac ion kim loai.

Viéc xir Iy nude thai trong thuc té con phu thudc nhiéu vao cac yéu té nhu : sy vu
tién hap phu giita cac ion kim loai ¢ trong nudc thai, nong d6 cac ion kim loai nang,
COD... Qua d6, em thay néu cho nudc thai chay lién tiép qua nhiéu cot hap phu thi
hiéu qua xur ly caa vat liéu ddi voi nude thai sé ting ca vé sd lugng va chat luong. CO
thé g dung két qua nay vao viéc thiét ké hé thong xir Iy nuéc thai chira kim loai bao
gom nhiéu cot hap phu néi tiép nhau thi hidu qua xir ly s& tang 1én rat nhiéu.

3.5.4 Dé xudt mo hinh xa Iy nwéc thdi thuc té
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1 9

Hinh 3.11 M6 hinh xi 1y nueéc thdi thuec té
Cha thich :

1. Bé chira nudc thai

2. Ludi kim loai

3. Vit liéu hap phu ( xwong san ho)
4. Ong cap nudc thai

5. Van diéu chinh

6. Bom

7. Ong dan nudc

8. Van diéu chinh

9. B¢ lang so bd

10. May khuay

11. Song chan réac

Nguyén Iy hoat dong: nudc thai qua song chin rac, qua bé ling so bo dé loai bo cac
tap chat tho duoc dua vao hé thdng hap phu ndi tiép str dung vat liéu xir Iy 1a xuong
san hd. Trong céc bé xu 1y (1) c6 mot ludi kim loai (2) & phia dudi. Vat liéu hap phu
dugc nghién téi kich thudc phi hop (0.5 -1 cm). Nudc thai c6 chira kim loai ning

dugc dua vao bé nho 6ng cap nudce 4 qua bom 6 va mot van diéu chinh téc do 5. Tai
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day nudce thai s& duoc hoa tron véi cac hoa chit diéu chinh pH. Pay bé duoc két ndi
v6i mot duong 6ng 7 va mot van diéu khién 8 cho nudc di qua xu ly. Trong bé xir ly
1, 6 mdt may khudy 10 khdng ngung khudy nuéc thai trong qua trinh xt 1y dé tranh
hién twong lang cin va két tua. Céc bé tiép theo dugc bd tri ndi tiép, mdi bé chira vat
liu hap phu 1a xwong san hé véi mot kich thudc hat khac nhau dé tir 6 loai bo cac

kim loai nang triét dé hon.
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KET LUAN VA KIEN NGHI
A. Két luan

Nghién ctru kha nang hap phu Ni** va Pb* cua vat liéu hap phu di tir xwong san ho

da thu duogc mot sé két qua sau:

1. Khdo sdt cdc diéu kién téi wu déi véi qua trinh hdp phu Ni** ciia xwong san ho
Xuong san ho hdp phu Ni?* & pH = 6.25 va trong thoi gian 120 pht 1a tét nht.

Ap dung diéu kién téi wu trén cho qua trinh khao sat xac dinh tai trong hap phu
Ni?* cua vat lieu. Két qua tai trong hap phu cuc dai cua vat lieu déi véi Ni®* 1a 7.58

mg/g.
2. Khdo sdt cdc diéu kién téi wu déi véi qua trinh hdp phu Pb ** ciia xwong san ho
Xuong san ho hdp phu Pb* ¢ pH = 6.1 va thoi gian 13 60 pht 1a tdi wu nhét.

Ap dung diéu kién hdp phu Pb?* t6i wu cua vat liéu cho qué trinh khao séat xac
dinh tai trong hap phu. Két qua tai trong hip phu cuc dai cua vat lidu déi vsi Pb* 1a
20.24 (mg/Q).

3. Khdo st trén cét hdp phu déng

Dung VLHP ché tao duoc dé xu Iy trén mau thuc. Két qua cho thay néu tién hanh
dan nuéc thai qua hai cot lién tiép thi ndng do Ni** s& giam xudng muc cho phép ddi
vé6i nuéc thai cong nghiép theo QCVN 40:2011/BTNMT, d6i vsi Pb* giam xudng con
0.6 (mg/l).

Nhu vay, viéc st dung VLHP ché tao tir xwong san ho hap phu Ni** va Pb?* c6
nhitng wu diém sau:

- Sir dung nguyén liéu ty nhién, ré tién, d& kiém.

- Quy trinh xtr Iy don gian, dat hiéu qua xir Iy cao dic biét d6i voi Pb?*

- Pi dé xuit duoc md hinh xur 1y nudce thai nhidm Ni** va Pb* theo phuong phép

hap phu néi tiép qua nhiéu cot.
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Xuong san ho sau khi hap phu kim loai nang khdng c6 kha ning giai hdp nhung c6
thé dem tai sir dung ding Iam chat trén trong nganh san xuat xi mang va xay dung (bé
téng cét thép, nhya duong).

B. Kién nghi

- Van chua tién hanh bién tinh duoc vat liéu.

- Chua khao sat dugc cac thdng sé co 1y cua vat liéu - xuong san hé.

- Chua khao sat duoc anh hudéng cua kich thuéc vat liéu toi kha nang hap phu
Ni** va Pb** cia VLHP.
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