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Khoa lugn tét nghigp Nganh: Ky thudt méi trwong

MO DAU

MBoi trudng 1a mot nhan té ¢d anh huong quyét dinh dén sy tn tai va phat
trién cta mdi con nguoi, mdi qudc gia trén thé gidi. Chinh vi vay bao vé moi
truong va dam bao phat trién bén viing 1a van dé co tinh sng con cia mdi qubc
gia trén toan cau.

Trong nhitng nam gan day, cing voi su phat trién cua nén céng nghiép
nudc ta, tinh hinh & nhiém méi truong ciing gia ting dén mirc bao dong. Do dic
thi cua nén cdng nghiép mai phat trién, chua cé su quy hoach tong thé va nhiéu
nguyén nhan khac nhau nhu: diéu kién kinh té ctia nhiéu xi nghiép con khé khan
hoac do chi phi xtr Iy anh huong dén logi nhuan nén hau nhu chat thai cong
nghiép cia nhiéu nha may chua dugc xir Iy ma thai thang ra méi truong. Mt
khac nudc ta 1a mot nude dong dan, c6 mat do6 dan cu cao, nhung trinh do nhan
thirc cta con ngudi Vé méi truong con chua cao. Pidu d6 dan téi sy 6 nhidm
tram trong ciia moi truong song, anh huéng dén sy phat trién toan dién cua dat
nudc, sic khoé, doi séng cia nhan dan ciing nhu my quan caa khu vuc.

O nhiém méi truong nodi chung va 6 nhiém moi trudng nudc ndi riéng ngay
cang tré thanh van dé dang lo ngai. Méi trudng nudc bi 6 nhidm do nhiéu
nguyén nhan khac nhau trong d6 6 nhiém do céc kim loai ning la nguyén nhan
gy ra dang ké. Poc tinh cta cac kim loai ning gy hau qua xau dén strc khoé
con ngudi va moéi truong sinh thai. Tror mot sb6 kim loai nang & dang vi luong
can thiét cho sy séng, con phan 16n khi & ham lugng cao thi chiing 14 tac nhan
gay doc. Nhimng kim loai nay thong qua chudi thirc an di vao co thé con nguoi,
tich luy trong céc co quan cua co thé va khi qua gidi han cho phép chiing gay
hai cho co thé.

Céc kim loai nang thuong dugc phat sinh nhiéu tai cac co s& ma dién, gia
cong kKim loai, san Xuét pin - acqui, khai thac md, son...Pac bi¢t, tai nhirng co sé
chua dau tu hé théng xur ly thi cac kim loai nang dugc xa thai truc tiép vao

nguodn nudc.

Sinh vién: Pong Thi Hué - MT1201
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Bién phap toi uu dé xir Iy cac kim loai ning 1a phuong phap hod hoc: dua
cac kim loai nang vé dang két tua hodc oxy hod thanh dang khong doc, tuy nhién
v6i mot s6 kim loai ning ma giéi han cho phép & nong do rat thap thi phuong
phap trén t6 ra khong hiéu qua va phuong phap hip phu va trao dbi ion to ra co
uu viét hon. Tur do, cac vat liéu hép phu trao ddi ion dugc duoc dau tu nghién
ctru rat nhiéu, noi bat 1a: than hoat tinh, nhya trao doi ion va zeolit...Uu diém céc
vat liéu nay 1a kha niang hip phu 16n nhung ching van khéng thé st dung rong
rdi cho moi ddi tuong nudce thai vi gia thanh cao.

Vi vay, dé tim ra mot loai vat liéu vira c6 kha nang hép phu vira sin c6 dé
st dung rong rai cho nhiéu d6i tuong nudc thai la vige lam can thiét. Vi muc
dich gop phan vao viéc bao vé mdi truong trong viée xir Iy mot sd kim loai bang
phuong phap hap phu, ban kho luan nay chung tdi tap trung nghién ctru dé tai:
“Nghién ciru ché tao than hoat tinh tir vé trdu bang phwong phdp oxy héa va

wng dung lam chét hdp phu trong xit Iy nwéc thai”.

Sinh vién: Pong Thi Hué - MT1201
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CHUONG I: TONG QUAN
1.1. Giéi thiéu vé phwong phap hip phu [1,2]
1.1.1. Céc khai ni¢m [8]

% Sur hap phu

e Hip phu 1a qua trinh tich liy chat trén bé mat phan cach cac pha (khi —
ran, long — ran, khi — 16ng, léng — 16ng).

e Chat hap phu la chat ma phan tir & 16p bé mat c6 kha nang hut cac phan tir
cua pha khac nam tiép xic véi nd. Chat hap phu c6 bé mit riéng cang Ion thi
kha ning hap phu cang manh.

e Bé& mit riéng la dién tich bé mat don phan tir tinh d6i véi 1g chat hap phu.

e Chat bi hap phu Ia chat bi hat ra khoi pha thé tich dén tap trung trén bé
mat chat hap phu.

Qua trinh hip phu x4y ra do lyc twong tac giita cac phan tir chat hap phu va
chat bi hap phu. Tuy theo ban chét cta luc trong tic ma ngudi ta phan biét hap
phu vat 1y va hap phy héa hoc.

e Hap phu vat 1y duoc gy ra boi luc Vanderwaals (bao gdm ba loai luc:
cam tng, dinh hudng, khuéch tan), luc lién két hidro...day 1a nhiing luc yéu,
nén lién két hinh thanh khong bén, dé bi pha v&. Vi vay hap phu vat ly ¢ tinh
thuan nghich cao.

Cau trac dién tir caa cac phan tir cac chat tham gia qué trinh hap phuy vat Iy it
bi thay dbi. Hap phu vat ly khoéng doi hoi sy hoat hda phan tar do d6 xay ra
nhanh.

e Hép phu hda hoc gay ra boi luc lién két hda hoc, trong d6 c6 nhitng luc
lin két manh nhu lyc lién két ion, luc lién két cong hoa tri, luc lién két phdi
tri...gan két nhitng phan tir chat bi hap phu véi nhitng phan tir caa chat hap phu
thanh nhiing hop chat bé mat. Nang luong lién két nay 1én (c6 thé téi hang tram
kJ/mol), do d6 lién két tao thanh bén khoé bi pha v&. Vi vay hap phu héa hoc

thuong khong thuan nghich va khdng thé vuot qua mot don 16p phan t.

Sinh vién: Pong Thi Hué - MT1201
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Trong hap phu hoa hoc, cau trac dién tir cia cac phan tir cia cac chat tham

gia qué trinh hap phu c6 sy bién doi sau sic dan dén su hinh thanh lién két hoa
hoc. Sy hap phu hda hoc con doi hoi sy hoat hda phan tir do d6 xay ra cham.

Trong thyc té, sy phan biét hip phu vat ly va hap phu hda hoc chi 1a twong
di vi ranh gigi gitta chiing khdng rd rét. Mot sb trudng hop ton tai dong thoi ca
hai hinh thic hap phu. O ving nhiét d6 thap thuong xay ra hap phu vat ly, khi
tang nhiét o kha nang hap phu vat Iy giam, kha ning hap phu hda hoc tang lén.

% Gidi hap phu

Giai hap phu 1a sy ra di cta chat bi hap phu khoi bé mit chat hip phu. Qué
trinh ndy dua trén nguyén tic st dung cac yéu to bat loi doi v6i qua trinh hap
phu. Pay 1a phuong phap tai sinh vat liéu hap phu nén né mang dic trung vé
hiéu qua kinh té.

Mot sb phuong phap tai sinh vat liéu hip phuy:

e Phuong phéap hoa 1y: co thé thuc hién tai chd, ngay trén cot hap phu nén
tiét kiém duoc thoi gian, cong théao da, van chuyén, khong lam v vun chat hap
phu va c6 thé thu hdi chat hap phu & trang thai nguyén ven.

e Phuong phap héa 1y c6 thé thuc hién theo céch chiét voi dung moi, si
dung phan &ng oxi hoa — khtr, ap dat cac diéu kién 1am dich chuyén can bang
khdng c6 lgi cho qua trinh hap phu.

e Phuong phép nhiét: sir dung cho cac truong hop chat bi hap phu bay hoi
hodc san pham phan hay nhiét cua ching ¢ kha nang bay hoi.

e Phuong phap vi sinh: 13 phuwong phép tai tao kha nang hip phu cua vat
licu hap phu nho sinh vat.

% Can bang hdp phu

Hap phu vt 1y 1a mot qua trinh thuan nghich. Khi tc ¢6 hap phu (qua trinh
thuan) bang téc do giai hip phu (qua trinh nghich) thi qué trinh hép phy dat
trang thai can bang.

V&1 mot lugng xac dinh, luong chét bi hép phu 12 mét ham cda nhiét do va
ap suat hodc nong do cua chat bi hap phu trong pha thé tich.

q="f (T, P hoac C)

Sinh vién: Pong Thi Hué - MT1201



Khoa lugn tét nghigp Nganh: Ky thudt méi trwong

Trong do:

q: Dung luong hip phu can bang (mg/g)

T: Nhié¢t do

P: Ap suét

C: Nong d6 ctia chat bi hip phu trong pha thé tich (mg/1)

% Dung lwong hap phu can bang

Dung luong hap phu can bang 1a khéi lwong chét bi hdp phu trén mot don vi
khéi luong chat hap phu o trang thai cin bang trong diéu kién xac dinh vé ndng
dd va nhiét do.

q=—'i-nc' =V
m

Trong do:

q: Dung luong hap phu can bang (mg/g)

V: Thé tich dung dich chat bj hap phu (1)

m: Khéi lugng chat bi hap phu (g)

Co: Nong do cuia chat bi hap phu tai thoi diém ban dau (mg/l)

Ce: Nong @6 ctia chat hap phu tai thoi diém can bang (mg/l)

< Hiéu sudt hap phu

Hiéu suat hap phu 1a ti s6 giita ndong d6 dung dich bi hap phu va nong do
dung dich ban dau.

Co—Ceb

H=———.100

Co

1.1.2. Hdp phu trong méi truwong nwéc

Hap phu trong méi trudng nude 14 qua trinh hap phy hdn hop vi ngoai phan
tir chat tan con c6 phan tor dung moi nude. Do do, qué trinh hap phu 1a két qua
clia sy tuong tac gitra nude - chat tan - chat hip phu. Trong thuc tién, qua trinh
hép phu céc chat tan trong nudc dién ra phirc tap, da dang ké ca vo co va hitu co
va chung c6 ban chat khac nhau. Kha ning hip phu cta ching phu thudc vao
tuong tac gitta cdp chat bi hip phu - chat hip phu. Thuong thi do ndng do chat
tan nhoé nén khi tiép xuc voi chat hap phu, cdc phan tir nude s& chiém chd trén

toan bd bé mat chat hap phu. Cac phan tir chat bi hdp phu chi c6 thé day céc

Sinh vién: Pong Thi Hué - MT1201
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phan tir nuéc dé chiém chd khi tuong tac giira ching voi chat hap phu di manh.
Do d6 co ché hip phu trong méi trudng nude 1a co ché hap phu chon loc.

Sy hap phu trong méi trudng nudc chiu anh huéng nhiéu bsi pH ciia moi
truong. Su thay doi pH dan dén su thay d6i vé ban chat chat bi hip phu. Cac
chat co tinh axit yéu, bazo yéu hay ludng tinh s& bi phan li dé tich dién am, dién
duong hay trung hoa trong méi truong co6 pH khac nhau. Sy thay doi pH ciing
lam anh huéng dén cac nhoém chire trén bé mit chat hip phu do su phan li cta
cac nhom chire.

1.1.3. Péng hec cia qué trinh hdp phu

Qua trinh hap phu tir pha long trén bé mat caa chat hap phu gom 3 giai doan:

- Chuyén chét bi hap phu trong pha long dén bé miat ngoai cua chat hap
phu: chat hap phu trong pha long s& dugc chuyén dan dén bé mit cua cac chat
hap phu nhd dbi luu. G bé mat hat ludn cé 16p mang gigi han 1am cho sy truyén
chat va nhiét bi cham lai.

- Khuéch tan vao cac mao quan cua hat: sy chuyén chat bi hap phu tir bé
mat ngoai cua chat hap phu vao bén trong dién ra phuc tap. V&i cac mao quan
duong kinh 16n hon quang dudng ty do trung binh cua phan ti thi dién ra
khuéch tan phan ta. Vi cac mao quan nho hon thi khuéch tan Knudsen chiém
vu thé. Clng véi ching con c6 co ché khuéch tan bé mat, cac phan tir dich
chuyén tir bé mat mao quan vao trong 10ng hat, doi khi giéng nhu chuyén dong
trong 16p mang (16p gidi han).

- Hap phu 1a budc cudi cing dién ra do twong tac bé mat hap phu va chét bi
hap phu. Luc tuong tac ndy l1a cac luc vat 1y va khac nhau d6i véi cac phan tir
khac nhau, tao nén mot tap hop bao gém cac Iép phan tir nam trén bé mat, nhu
mét 16p mang chat 16ng tao nén trd luc cha yéu cho giai doan hap phu. Qué trinh
hap phu 1am b&o hoa dan ting phan khdng gian hap phu, dong thoi 1am giam do
ty do ctia cac phan tir hap phu nén thuong kém theo sy toa nhiét.

1.1.4. Cac m6 hinh hdp phu co bdn
1.1.4.1.Cac mé hinh dong hoc
Déi v6i hé hap phu 16ng - ran, dong hoc hap phu xay ra theo mét loat giai

Sinh vién: Pong Thi Hué - MT1201



Khoa lugn tét nghigp Nganh: Ky thudt méi trwong
doan ké tiép nhau:

- Chét bi hap phu chuyén dong téi bé mat chat hap phu. Day 1a giai doan
khuéch tan trong dung dich.

- Phan tir chét bj hap phu chuyén dong toi bé mat ngoai cua chat hap phu
chtra cac hé mao quan. Pay 1a giai doan khuéch tan mang.

- Chét bi hap phu khuéch tan vao bén trong hé mao quan cuaa chat hap phu.
Day 1a giai doan khuéch tan trong mao quan.

- Céc phan tir chat bj hap phu dugc gan vao bé mit chat hap phy. Pay 1a
giai doan hap phu thuc sy.

Trong tat ca cac giai doan do, giai doan c6 toc do cham s& quyét dinh hay
khdng ché cha yéu qua trinh dong hoc hap phu.Véi hé hap phu trong méi trudng
nuéc, qua trinh khuéch tan thuong cham va déng vai trd quyét dinh. Tai trong
hap phu s& thay d6i theo thoi gian téi khi qua trinh hiap phu dat can bang.

Goi téc do hap phu 1 bién thién do hap phu theo thai gian. Ta co:

Khi téc do hap phu phu thudc bac nhat vao sy bién thién nong do theo thoi

gian thi:
r= Z_ = B.(Ci - Cp= K.(Umax-0)

Trong do:

B :hé sé chuyén khoi

Ci: nong do chat bi hap phu trong pha mang tai thoi diém ban dau

C¢: nong do chat bi hap phu trong pha mang tai thoi diém t

k : hang sb toc d6 hap phu

Omax © tai trong hap phu cuc dai

q: tai trong hap phu tai thoi diém t

1.1.4.2. Cac md hinh hdp phu dang nhiét

Khi nhiét d6 khong d6i, duong biéu dién q = fr (P hodc C) dugc goi Ia
duong hap phu dang nhiét.
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Puong hap phu dang nhiét biéu dién sy phu thudc cia dung lwong hap phu

tai mot thoi diém vao ndng d6 can bang hoic &p suat cua chat bi hap phu tai thoi
diém d6 & mot nhiét do xac dinh.

Dbi vé6i chat hap phu I chit ran, chat bi hap phu 14 chat long, khi thi duong
hap phu dang nhiét duoc md ta qua cac phuong trinh nhu: phwong trinh hap phu
dang nhiét Henry, Frenundrich, Langmuir. ..

a. Md hinh hdp phu dang nhiét Langmuir

M6 ta qué trinh hiap phu mot 16p don phan tir trén bé mat cua vat ran.
Phuong trinh Langmuir duoc thiét 1ap voi gia thiét sau:

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

- Su hap phu chon loc (mdi trung tdm chi hap phu mét tiéu phan).

- Gifra cac phan ti chat hap phu khong c6 twong tac qua lai véi nhau.

- Bé mat chat hap phu dong nhat vé mit nang luong, tic sy hap phu xay ra
trén bat ky chd nao thi nhiét hap phu van Ia gia tri khong doi hay trén bé mat
chét hap phu khong cé trung tam hoat dong.

Phuong trinh dang nhiét Langmuir:

bCep

q= qmax-

1+bCep

Trong do:
q : tai trong hap phu tai thoi diém can bang (mg/g).
Omax. tai trong hap phu cuc dai (mg/g)
b : hang s chi &i luc caa vi tri lién két trén bé mat chat hip phu
Khi b.Cep<< 1 thi g= max.b.Cep M ta ving hap phu tuyén tinh
Khi b.Ce,>> 1 thi g= gmax MO ta ving hap phu bio hoa
Khi nong d6 chat hap phu nam gitta 2 gigi han trén thi duong dang nhiét
biéu dién 1a mét doan cong.
Pé xac dinh céc hang sb trong qua trinh hap phu dang nhiét Langmuir, ta co
thé str dung phuong phap d6 thi bang cach dwa phuong trinh trén vé phuong
trinh duong thang:
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Cey 1 Cerp
& — + [

q b.amax Gmax

Xay dung d6 thi su phu thudc ctia Ciq vao Cg S& xac dinh duoc hang sé

trong phuong trinh ctia Langmuir.

q(mg/g)

Qmax

[

0 Cs

Hinh 1.1. Puong hdap phu dang nhiét Langmuir
tgo= 1/Qmax

Cia
e
N
0 .
or
Hinh 1.2. Su phu thuéc cua Ciq va Cq

ON= 1/b.qmax

b. Phuwong trinh hap phu dang nhiét Henry

Phuong trinh hap phu dang nhiét Henry c6 dang:
a=K.P
Hay q = K.C
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Trong do:
A :luong chat bi hap phu (mol/g)
K :hang sb hap phu Henry
P :&psuat (mmHg)
Q  : dung lugng hap phu can bang (mg/g)
Cew :nOng dd cua chat bi hap phu tai thoi diém can bang (mg/).

. Phuong trinh hdp phu dang nhiét Frenundrich

Pay 1a mot phuong trinh thuc nghiém c6 thé sir dung dé md ta nhiéu hé hap
phu héa hoc hay hap phu vat ly. Céc gia thiét cua phuong trinh nhu sau:

- Do tuong tac day giira cac phan ta, phan tir sau khi bi day boi phan tir hap
phu trudc, do d6 nhiét hap phu giam khi ting do che phu bé mit.

- Do bé mat khong dong nhat, cac phan ta hap phu trudce chiém cac trung
tam hap phu manh c6 nhiét hap phu I6n hon, vé sau chi con c&c nhiét trung tam
hap phu thap hon.

Phuong trinh nay duoc biéu dién bang mot ham mii:
g=k.C/"

Trong do:
Ce :NOng do can bang cua chat bi hap phu (mg/l)
g :tai trong hap phu tai thoi diém can bang (mg/g)
k  :hang sb hap phu Frenundrich
n :cudng do hap phy, hang sé nay phu thudc vao nhiét do va ludn
|6n hon 1.
Phuong trinh Frenundrich phan &nh khé sat sé liéu thuc nghiém cho ving
ban dau va viing giita ciia ving hap phu ding nhiét.

Pé xé4c dinh cac hang sd, ta dua phuong trinh vé dang duong thang:

lgg=1Ig k+i1.lg C.s

1

1.1.5. M4t sé yéu t6 anh hwéng dén qué trinh hap phu [9]

Hap phu 12 mot quéa trinh phuc tap, nd chiu anh hudng cua mot sé yéu td
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sau:
a. Anh huong cua dung moi

Hap phu trong dung dich 1 hdp phu canh tranh, nghia 1a khi chét tan bi
hap phu cang manh thi dung méi bi hap phu cang yéu. Dung mdi c6 suc cing bé
mat cang 16n thi chét tan cang dé bi hap phu. Chat tan trong dung méi nudc bi
hap phu tét hon so véi dung méi hitu co.
b. Tinh chat cia chat hap phyu va chat bi hdp phu

Thong thuong, cac chat phan cuc dé& hap phu 1én bé mit phan cuc va cac
chat khdng phan cuc dé hap phu 1én bé mat khdng phan cuc. Ngoai ra, do x6p
cua chat hap phu ciing anh hudong dén kha niang hap phu. Khi giam kich thudc
mao quan trong chat hap phu xdp thi su hap phu tir dung dich thuong ting 1én.
Nhung dén mot gidi han nao do, khi kich thuwdc mao quan qua nho sé€ can tro su
di vao ctia chat bi hap phu.

. Anh hwong cua nhiét do

Khi nhiét d6 tang, sy hap phu trong dung dich giam. Tuy nhién, d6i V4i
nhitng cau tir tan han ché, khi ting nhiét do, d6 tan ting s& lam cho ndéng d6 cua
no trong dung dich ting 1én, do vay kha nang hap phu s& tang lén.

d. Anh hweng cia pH méi triong

pH anh huong nhiéu dén tinh chit bé mat cua chat hap phu va chat bi hap
phu trong dung dich nén ciing anh huéng dén qué trinh hap phu.

Ngoai ra con c6 cac yéu té khac nhu: ndng d6 cua chit tan trong dung dich,
ap suat dbi vai chat khi, qua trinh hap phu canh tranh ddi véi cac chat bi hap
phu.

1.1.6. Ung dung ciia phwong phdp hdp phu trong viéc xi Iy nwéc thdi

Hién nay, phuong phap hap thu dang duoc sir dung rong réi trong xt Iy nudc
thai vi nd cho phép tach loai dong thoi nhidu chat ban (bao gém ca chat vo co va
chat hitu co) tir mot ngudn nude dang bi 6 nhiém va tach loai tét ngay khi chiing
& nong do thap. Bén canh do6, gia thanh xtr ly thip ciing 1a mot wu thé cua

phuong phap hap phu so véi nhitng phuong phap khac.
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1.2. Mangan va anh hwéng caa no toi sicc khée con nguoi

Mangan (Mn) la kim loai dau tién duoc Gabriel Bertrand xem nhu nguyén t6
vi lugng co ban d6i véi sy sdng. Mn ¢ nhiéu vai tro quan trong trong co thé
nhu: tac dong dén hd hap té bao, phét trién xwong, chuyén hoa gluxit, hoat dong
ctia ndo, cam gi4c can bang. Mn c¢6 ham lugng cao trong mot s6 enzym [14].
1.2.1. Vai tro ciia Mangan

Mangan hoat h6a mot vai enzyme va c6 thé can thiép vao su tc ché chuyén
dong cua Canxi trong mot vai té bao. N6 dong mét vai trd khdng rd rang trong
su can bang cua dudng mau va qua trinh tong hop cholesterol, cling nhu tién
trinh hinh thanh bo xuong.

Nguoc lai, vai trd cua n6 qua trinh trong tdng hop uré va trung hda cac anion
superoxyde cua gbc tu do, trong trung tim ning luwong cua té bao cing nhiing
lap thé duoc biét rd. Mangan trong ty lap thé ciing nhu dong trong té bao c6 vai
tro 1a chat chéng 6xy hoa. Nguoc lai, giéng nhu ddng khi qua nhiéu hoic khong
duoc kiém soét sé& tré thanh nhan t6 tién oxy hoa gy doc. Nao duong nhu dac
biét nhay cam véi nhiing tdc dung @&m tinh cia mangan, n6 gay ra mot vai dang
bénh nhu parkinson [14].

1.2.2. Tinh chdt vt ly

Mn 14 kim loai tring nhung kha rin va gion. Khéi luong riéng la 7,2g/cm?.
Ngoai khong khi, né dugc phii bai nhitng vét nhiéu mau ciia mang oxit, 16p nay
ngan chin khdng cho Mn bi oxi hoa tiép. N6 c6 thé tao hop kim véi Fe theo bat
ct ti 1€ nao.

1.2.3. Tinh chdt hoa hoc

Mn c6 thé ton tai & nhiéu mutc oxy héa khac nhau nhu 2, 3, 4, 6, 7 nhung
bén nhat va pho bién nhat 12 hop chat ma c6 s6 oxy hoa 1a 2,4,6,7. Khi ¢ tuong
tac gitta Mn kim loai véi phi kim tao hop chat Mn c6 hoa tri 2. Mn dé tan trong
nuéc khi c6 mat NH,C1, né ngin két taa cia Mangan hidroxit. Khi Mn tan trong
axit khdng co tinh oxy héa c6 H, bay ra. Khi hoa tan Mn trong H,SO, dac co khi
SO, thoét ra, con trong HNOs thi cho cac oxit cua nito thoat ra... Mn c6 thé khir

duoc nhiéu kim loai. O trang théi bot, nd phan (g manh hon dang dic ran.
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1.2.4. Dgc tinh

Mangan qua cao can trd su hap thu st & ché do an udng. Khi lvgng mangan
du thira kéo dai c6 thé din dén thiéu mau thiéu sit. Luong mangan ting lam suy
yéu hoat dong ctia dong Metallo - enzyme. Mangan qu4 tai thudng 1 do 6 nhiém
cong nghiép. Ngudi lao dong trong céng nghiép ché bién mangan c6 nguy co
cao nhat. Nudc gidu mangan c6 thé 1a nguyén nhan cua luong mangan qua mirc
va c6 thé 1am tang su phat trién cta vi khuan trong nudc.

1.2.5. Mt s6 phwong phap dinh lwong kim loai

C6 nhiéu phuong phap khac nhau dugc dung dé dinh lugng cac kim loai.
Trong d¢ tai nay sir dung phuong phap tric quan dé dinh lugng Mangan.
1.2.5.1. Phwong phdp thé tich

Phan tich thé tich 1a phwong phéap phan tich dinh luong dya trén su do thé
tich cua dung dich thuéc thir da biét chinh xac nong d6 (dung dich chuan) can
dung dé phan ang hét véi chat can xac dinh cd trong dung dich can phan tich.
Dua vao thé tich va nong do cua dung dich chuan da dung dé tinh ra ham luong
chat can xac dinh c6 trong dung dich phan tich.

Dua theo ban chat cia phan ¢ng chuan do, phuwong phap phan tich thé tich
duoc phan loai lam céc loai sau:

- Phuong phap chuan do axit — bazo (phuong phap trung hoa).
- Phuong phap chuan do két taa.
- Phuwong phap chuan d6 tao phic.
- Phuong phap chuan do oxi hoa khu.
1.2.5.2. Phwong phdp trdc quang [14 ]

Phuong phép tric quang 1a phuong phap phan tich duoc st dung phd bién
nhat trong cic phuong phap phan tich héa 1y. Nguyén tic chung cia phuong
phap phan tich trac quang la mubn xac dinh mot cau tir X nao do, ta chuyén nd
thanh hop chat c6 kha nang hap thu anh sang roi do su hap thu anh sang cua né
va suy ra ham luong chét can xac dinh X,

Co s& cua phuong phap 1a dinh luat hap thu anh sang Bouguer — Lambert -

Beer. Biéu thuc cua dinh luat;
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Trong do:

- Io, | 1an luot 12 cuong d6 cua anh sang di vao va di ra khoi dung dich.

- L 1a bé day cua dung dich anh sang di qua.

- C la ndng d6 chat hap thyu anh sang trong dung dich.

- ¢ 1a hé sb hap thu quang phan tir, n6 phu thudc vao ban chat caa chat hap
thu anh sang va budc song cua anh sang téi (e = f(1)).

Nhu vay, d6 hap thy quang A 1a mot ham cuaa cac dai lugng: budc song, bé
day dung dich va ndng d6 chat hap thu anh sang.

A=, L, C)

Do d6, néu do A tai mot budc song A nhit dinh véi cuvet ¢ bé day L xac
dinh thi duong biéu dién A = f(C) phai c6 dang y = a.x 1a mot duong thang. Tuy
nhién do nhiing yéu t6 anh huong dén su hap thy anh sang cua dung dich (buéc
séng cua anh sang téi, sy pha lodng dung dich, néng do H*, su c6 mat cua cac
ion la) nén do thi trén khong c6 dang duong thang voi moi gia tri ciia nong do.
Va biéu thuc (*) cé dang:

A, = keL.(C)P
Trong do:
- C,: ndng do chat hap thu anh séng trong dung dich.
- k: hang s6 thuc nghiém.,
-b: hang sé co giatri 0 <b < 1. N6 1a mot hé s6 gan lién véi nong do C,.
Khi C, nho thi b= 1, khi C, 16n thi b<1.

Pbi véi mot chat phan tich trong mot dung méi xac dinh va trong mot cuvet

c6 bé day xac dinh thi € = const va L = const. Dit K= k.e.L taco:
A, =K.C’ (*%)

Véi moi chat ¢6 pho thy phan tir ving UV- Vis, thi luén c6 mot gid tri ndng
do gidi han C, xac dinh , sao cho:

- Vi moi gié tri C, < C,: thi b= 1, va quan hé giira d6 hap thu quang A va

nong do C, 1a tuyén tinh.
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Phuong trinh (*) 1 co s& dé dinh lugng céc chat theo phép do pho hap thu

quang phan ti UV - Vis (phuong phap tric quang). Trong phan tich ngudi ta chi
st dung viing nong do tuyén tinh gitta A va C, vling tuyén tinh nay rong hay hep
phu thuoc vao ban chat hap thu quang cua mdi chat va cac diéu kién thuc
nghiém, véi cac chat co phd hap thu UV - Vis cang nhay, tac gié tri e caa chat
d6 cang 16n thi gia tri nong d6 gisi han C, cang nho va viing nong do tuyén tinh
gitra A va C cang hep.

1.2.5.3. Cdc phwong phdp phdn tich dinh lirong bang trac quang

C6 nhiéu phuong phép khac nhau dé dinh luong mot chat bang phuong phap
trac quang. Tur cac phuong phap don gian khéng can may méc nhu: phuong
phap ddy chuan nhin mau, phuong phap chuan do so sanh mau, phuong phap
can bang mau bang mat...Cac phuong phap nay don gian khong can may méc do
phd nhung chi xac dinh dugc nong d6 gan dung cta chat can dinh luong, no
thich hop cho viéc kiém tra ngudng cho phép cua chat nao d6 xem c6 dat hay
khong.

Céac phuong phap phai st dung may quang phd nhu: phuong phap dudng
chuan, phuong phép day tiéu chuan, phuong phap chuan do tric quang, phuong
phap can bang, phuong phap thém, phuong phép vi sai... tiy theo timg diéu kién
va dbi twong phan tich cu thé ma ta chon phuong phap thich hop. Trong dé tai
nay sir dung phuong phap duong chuan dé dinh lugng cac cation kim loai.

Phwong phdp dwong chudn: Tir phuong trinh co s& A = k.(C,)° v& nguyén
tac, dé xay dung mot duong chuan phuc vu cho viéc dinh lugng mét chat trudc
hét phai pha ché mot ddy dung dich chuan c6 nong do chat hap thy anh sang
nam trong ving néng do tuyén tinh (b = 1). Tién hanh do d6 hap thu quang A
cua day dung dich chuan d6. Tir cac gié tri do hap thu quang A do duoc dung d6
thi A = f(C) goi 1a duong chuan.

Sau khi c6 duong chuan, pha ché cac dung dich can xac dinh trong diéu kién
gidng nhu khi xay dung duong chuan. Po do hap thu quang A cuaa ching véi
diéu kién do nhu khi xay dung duong chuan s& tim duoc cac gia tri nong do C,

tuong ung.
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1.2.5.4. Pinh lwong Mn** bang phwong phdp trac quang

Dung amoni pesunfat va chat xuc tac 1a ion Ag* trong méi truong axit dé oxi
héa Mn** dén MnO, dugc xac dinh bang phuong phap tric quang voi may trac
quang vung UV - Vis ¢ budc song A = 525nm.

1.3. Tong quan vé than hoat tinh
1.3.1. Thanh phan hoa hec cia than [6]

Than hoat tinh 1a mot chat gdm chu yéu 1a nguyén té carbon & dang vo dinh,
mot phan nita cd dang tinh thé vun grafit. Ngoai carbon thi phan con lai thuong
|a tan tro, ma chi yéu 1a cac kim loai kiém va vun céat. Than hoat tinh c6 dién
tich bé mat ngoai rat 16n nén dugc tng dung nhu mot chat 1y tuong dé loc hit
nhiéu loai hoa chét.

Dién tich bé mit caa than hoat tinh néu tinh ra don vi khéi luong thi 1a tir
500 dén 2500 m*/g. B& mat riéng rat 16n ndy 1a hé qua cua ciu trac xo rdng ma
cha yéu 1a do thira huong tir nguyén lidu hitu co xuat X, qua qué trinh chung
kho (sdy) & nhiét d6 cao trong diéu kién yém khi. Phan 16n céc vét rong — nat vi
mach, déu c6 tinh hap thy rat manh va chung dong vai tro cc ranh chuyén tai.

Thudc tinh lam ting y nghia cta than hoat tinh con & phuong dién no 1 chat
khong doc (ké ca mot khi da an phai nd), than hoat tinh duoc tao tir gd va than
da thuong c6 gia thanh thip, tir xo dura, vo trai cay thi gia thanh cao va chat
luong hon. Chét thai ciia qué trinh ché tao than hoat tinh dé dang duoc tiéu huy
bang phuong phap dbt. Néu nhu cac chat da duoc loc 1a nhitng kim loai ning thi

viéc thu hdi lai, tir tro ddt, ciing rat dé.
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|

Hinh 1.3. Than hoat tinh
1.3.2. Phwong phdp ché tao than hoat tinh

Céac nguyén liéu thuong dugc dung dé san xuét than hoat tinh 13 cac cay
thudc ho tre, va gao dira... uu diém cua cac nguyén liéu nay la nguyén liéu da
chira hé théng mao quan 16n c6 kich thuéc nim trong khoang 10 - 50 pm.
Nhung nhuoc diém 1a gia thanh san pham cao nén khong phu hop dé xtr Iy nudc
thai. Hién nay, dé xur 1y nudce thai ngudi ta quan tam dén loai than hoat tinh dugc
ché tao tir cac phé pham nong nghiép nhu: xo dira, trau, soi day, bd mia c6 thanh
phan chi yéu 1a cellulose (xo dira, soi day, bd mia) va ban cellulose
(hemicellulose, tréu).

Qua trinh san xuat than hoat tinh gém hai giai doan chinh: than hoa va hoat
hod. Qué trinh than hda chii yéu duoc ché tao phuong phap nhiét phan ¢ nhiét
d6 tir 850°C -950°C trong diéu kién yém khi, dé ting cudng kha ning hap phu
ctia than ngudi ta c6 thé hoat hoa than bang hoi nudc, khi CO,, kém clorua hoic
axit H,SO, dic...

Trong qua trinh do, xdy ra cac phan g, vi du khi dung CO,
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C+CO,— CO

Khi dung hoi nuéc:
C + H20 i CO + H2

Céc phan tng trén (d6t chay mot phan than d4) da tao nén do xop v6i bé mat
chtra cac nhom chirc hoat dong va rat 16m, tir 600 dén 17OOm2/g.

Nhu vay, quy trinh chung dé san xuat than hoat tinh 13: tir nguyén liéu ban
dau, qua qua trinh hoat hoa dé lam tiang hoat tinh hap phu cta than. Con ting
bude xir Iy voi cac didu kién nhiét do, ap suét, xtc tac... cu thé nhu thé nao dé
tao ra san pham than hoat tinh pht hop v6i muc dich st dung va kinh doanh 13
bi mat cong nghé clia tiig nha san xuat.

Qua trinh hoat hoa tao nén nhing 16 nhé li ti 1am cho than c6 kha niang hap
phu va giit cac tap chat tot hon rat nhiéu so véi than ban dau. Tir cac nguyén liéu
c6 dién tich bé mat khoang 10 -15m%/ g, sau qua trinh hoat hoa, than dat dién tich
bé mit 16n hon ca ngan lan, trung binh 700-1.200m?/g.

Ban kinh cac 16 hong cua than hoat tinh thuong phan ra lam ba khoang:
micropores (< 40A), mesopores (40 - 5.000A) va macropores (5.000 - 20.000
A). Trong d6 loai c6 kha ning hap phu tot nhat 13 16 hong ¢& micropores. Than
hoat tinh c6 kha ning hap thu t6t d6i v6i cac chat khong phan cuc nhu chét hiru
co; hap phu yéu céac chat phan cyc nhu nudc, khi amoniac. ..

Kha nang hép phu cua than hoat tinh tuy thudc vao két cdu, kich thudc, mat
do khe héng, dién tich tiép xtic cua than, tinh chét cta cac loai tap chit can loai
b6 va ca cong nghé cua cac nha san xuat. Cau trac xop va do hoat dong phu
thudc loai nguyén li€u va ché d6 hoat hoa. Do d6 than c6 nhiéu loai véi pham vi
st dung rat khac nhau. Nhin chung loai gidu pore nho (phan bé mit Gmg voi pore
nho nhiéu) dung t6t cho hip thu khi, kém hiéu qua khi dung hap phu cac chat
hitu co. Than hoat tinh dung hap phu trong dung dich can giau medopore.

1.3.3. Ung dung than hoat tinh [13]
- Trong y té (Carbo medicinalis — than duoc): dé tay tring va cac doc tb sau

khi bi ngd doc thic an...
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- Trong cbng nghiép hda hoc: 1am chat xuc tac va chat tai cho cac chat xdc

tac khéc....

- Trong k§y thuat, than hoat tinh 1a mot thanh phan loc khi (trong dau loc
thudc 14, miéng hoat tinh trong khau trang), tim khir mui trong ta lanh va may
diéu hoa nhi¢t d9...

- Trong xt 1y nuéc (hoic loc nude trong gia dinh): dé tay cac chat ban vi
luong.

- Do ¢6 cau tric x6p va ban than xung quanh mang tinh thé cua than hoat
tinh c6 mét luc hit rat manh, do d6 than hoat tinh ¢ kha ning hap phu khac
thuong d6i voi cac chat cé goc hitu co.

- Than hoat tinh duoc sir dung dé hap phu cac hoi chat hitu co, chat doc, loc
Xt ly nudce sinh hoat va nuac thai, xir ly lam sach moi truong, kht mui, khur tia
dat va cac tac nhan gay anh huong c6 hai dén sic khoe con ngudi, chéng 6
nhiém moi truong song... Pem lai mot moi truong séng trong sach cho con
nguoi.

- Céac nganh cdng nghiép ché bién thuc pham, cdng nghiép hda dau, san
xuat dugc pham, khai khoang, ndng nghiép, bao quan, hang khong vil tru, linh
vuc quan su.... Béu can phai sir dung than hoat tinh vai khéi luong rét 16n.

1.4. Giéi thiéu vé nguyén liéu vé trau [12]

Viét Nam 1a nuéc ¢O nén van minh lta nuéc rat 1au doi, tir 1au cay laa da
gan lién véi doi séng cua nhan dan. Khdng nhiing hat laa duoc sir dung 1am thuc
pham chinh, ma cé&c phan con lai sau khi da thu hoach lua ciing duoc nguoi dan
tan dung tra thanh nhitng vat lidu c6 ich trong doi sdng hang ngay.

Nguyén liéu trau co cac uu diém ndi bat khi sir dung lam chat dét: Vo trau
sau khi xay xat luén ¢ dang khd, c6 hinh dang nho va roi, toi xop nhe, van
chuyén dé dang, ton trir rit don gian, chi phi dau tu it.

Thanh phan cua v trau 1a chat xo cao phan ti, trong vé trau chira khoang
75% chat hitu co dé bay hoi sé& chay trong qua trinh d6t va khoang 25% con lai

chuyén thanh tro. Chat hitu co trong vé trau chira chii yéu cellulose, lignin va
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Hemi — cellulose (90%), ngoai ra c6 thém thanh phan khac nhu hop chat nito va

v co. Lignin chiém khoang 25-30% va cellulose chiém 35-40%.

Trau 1a ngudn nguyén liéu rat doi dao va lai ré tién: san luong lia hang nim
nam ca nudc dat 37 triéu tin, trong d6, lua dong xuan 17,7 triéu tan, l0a hé thu
10,6 triéu tan, lGa mua 8,7 triéu tan. Nhu vay luong vo trau thu dugc sau khi xay
xat twong duong 7,4 triéu tan. San luwong trau c6 thé thu gom dugc & khu vuc
ddng bang sdng Ciru Long Ién tai 1,4 -1,6 triéu tan.

Véi san lugng nhu vay, viéc st dung vo trau dé ché tao VLHP vira cd y
nghia vé mat khoa hoc vira gép phan tan dung ngudn phu pham doi dao nay.

1.5. Quy chuin k§ thuit qudc gia vé nwée thai cong nghiép (QCVN24:2009)
1.5.1. Pham vi dap dung

- Quy chuan nay quy dinh gia trj toi da cho phép ctia cac thong s6 6 nhiém
trong nude thai cong nghiép khi xa vao ngudn tiép nhan.
1.5.2. Gid tri gidi han

- Gi4 tri gidi han cac thong sd va néng d6 cac chat 6 nhiém cua nudc thai
cong nghiép khi d6 vao cac khu vuc nudc khong vuot qua cac gia tri tuong Gmg
qui dinh trong bang 1.1

- Nudc thai cong nghiép co gia tri cac thong sd va ndng do cac chat 6 nhiém
béng hodc nho hon gia tri qui dinh trong cot A c6 thé d6 vao cac vuc nude
thuong dugc dung 1dm nguén nuée cho muc dich sinh hoat.

- Nuéc thai cong nghiép co gia trj cac thong sd va ndng d6 cac chat 6 nhiém
16n hon céc gia tri qui dinh trong c6t A nhung nho hon hodc bang gia tri qui
dinh trong cot B thi duoc do vao cac vuc nude nhan thai khac trir cac thay vuc
qui dinh & cot A.

- Thanh phan nuéc thai ¢o tinh dic thu theo linh vuc nganh cdng nghiép cua
mét s6 hoat dong san xuét, kinh doanh dich vu cu thé duoc qui dinh trong céac
tiéu chuan riéng.

- Phuong phép l1dy mau, phan tich, tinh toan, xac dinh ting théng sé va nong
d6 cu thé caa cac chat 6 nhiém duoc qui dinh trong cac TCVN hién hanh hoac

do co quan c6 tham quyén qui dinh.
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Gia tri C
STT Théng s6 Pon vi
A B

1 Nhiét do °C 40 40
2 pH - 6-9 55-9
3 Mui ) Khong khé | Khoéng kho

chiu chiu
4 | D6 mau (Co-Pt & pH="7) - 20 70
5 BODs (20°C) mg/| 30 50
6 COD mg/I 50 100
7 Chat ran lo ling mg/| 50 100
8 Asen mg/I 0.05 0.1
9 Thay ngéan mg/I 0.005 0.01
10 Chi mg/I 0.1 0.5
11 Cadimi mg/I 0.005 0.01
12 Crom (VI) mg/I 0.05 0.1
13 Crom (111) mg/I 0.2 1
14 Pong mg/I 2 2
15 Kém mg/I 3 3
16 Niken mg/I 0.2 0.5
17 Mangan mg/I 0.5 1
18 Sat mg/| 1 5
19 Thiéc mg/| 0.2 1
20 Xianua mg/I 0.07 0.1
21 Phenol mg/I 0.1 0.5
22 Dau m& khoang mg/I 5 5
23 Dau dong thuc vat mg/| 10 20
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24 Clo du mg/I 1 2
25 PCB mg/I 0.003 0.01
26 Hoa chat bao vé thuc vat gl 03 .
lan hiru co
’7 Hoa chat bai vé thuc vat gl 01 01
clo hitu co
28 Sunfua mg/I 0.2 0.5
29 Florua mg/I 5 10
30 Clorua mg/I 500 600
31 Amoni( tinh theo Nito) mg/I 5 10
32 Tong nito mg/| 15 30
33 Tong phospho mg/I 4 6
34 Coliform MPN/100ml 3000 5000
35 | Tong hoat d6 phong xa a B/l 0.1 0.1
36 | Tong hoat d6 phong xa p By/l 1.0 1.0
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CHUONG 2: THUC NGHIEM

2.1. Muc tiéu va ngi dung nghién ciru cia khoa luan
2.1.1. Muc tiéu nghién crru

Ché tao than hoat tinh tir vo trau

Khao sat dé tim diéu kién tdi wu cho viéc tach loai mangan trong nuéc bang
than hoat tinh.
2.1.2. Ngi dung nghién ciu

Khao sat cac diéu kién téi uu cho sy hap phu mangan trong nudc bang than
hoat tinh gom:

- Khao sét anh huong cua pH dén kha niang hip phu mangan cua than hoat
tinh.

- Khao sét anh huong cua thoi gian dén kha nang hap phu mangan cua than
hoat tinh.

- Khao sat anh huong cua khéi lwong vat liéu dén kha ning hap phu coa
than hoat tinh.

- Khao sét anh huéng cua ndong d6 dau Mn** d&én kha nang hap phu cuaa than
hoat tinh.

- Nghién cau kha nang giai hap va tai sinh caa vat liéu.
2.2. Dung cu va hoa chat
2.2.1. Thiét bj

- My do quang Hach DR/2010

- May lac June HY - 4

- Cén phan tich Adexenture

- T sdy

- Binh dinh muc : 50ml, 100ml, 1000ml

- Binh tam giac 250ml

- Buret va pipet cac loai

- Phéu loc va giay loc

- Bép dién va mot s6 dung cu phu tro khac
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2.2.2. Hoa chat

- H,SO, dac

- AgNO;3; 10%

- Amoni pesunfat dang ran

- MnS0O4.H,0

- NaHCO;,
2.3. Chuin bi vét liéu hap phu

Vo triu rira sach b?mg nude cat, duoc phoi khoé ty nhién va duoc séy kho &
nhiét do 80 - 90°C trong 24h sau d6 cho vao coc thity tinh va dugc d6t bang axit
H,SO, 98% theo ti 1¢ 1:1 vé khdi lugng, ngam trong 24h. San pham sau khi d6t
duoc rira sach nhiéu 1an bang nude cat rdi ngdm trong dung dich NaHCO; 2%
trong 24h, sau d6 loc ldy vat liéu va rira sach bang nuéc cat dén méi truong
trung tinh, sdy kho ¢ 120 — 150°C trong vong 6h rdi nghién nhé dén kich thudce
0,25 -2mm, thu duoc VLHP.

Hinh 2.1. V6 trdu trude khi oxy héa
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Hinh 2.2. V6 trdau duwoc than héa bang H,SO, 98%

JI— ™

Hinh 2.3. Than hoat tinh thu dwoc sau khi oxy hoa vo trau bang H,SO4 98%
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2.4. Phwong phap phan tich xac dinh mangan

2.4.1. Nguyén tdc xdc dinh Mn**

Trong nuéc Mn thudng nam ¢ 2 dang tan va khdng tan. O dang tan Mn
thuong ton tai ¢ dang Mn?*, con ¢ dang khong tan 1a két taa hidroxi. Phuong
phap xac dinh Mn 1a diing chat 6xy hda manh amonipesunfat va chét x(c tac 1a
ion Ag® trong méi truong axit ¢& 6xy héa Mn** thanh Mn™ ¢4 mau tim hdng.
Két qua duoc xac dinh trén may do mau.

Oxi h6a Mn?* thanh MnQ, theo phan &ng sau:

2Mn?" + 5S,04% + 8H,0 = 2 MnO, + 10S0,* + 16H" (1)

-- ." v i ‘ "

Hinh 2.4. Mau tim ddac trung cua ion MnOy,

*) Yéu té cdn tro:

- lon clo (CI) gay can tré xac dinh, loai bo bang céch thém dung dich
AgNO;, loai bo két tua sé loai dugc CI.

- Chét hitu co, loai bo bang cach vo co hoa véi vai giot axit photphoric.

- Céc chat c6 mau khéac duoc loai trir bang cach ding mau trang.
2.4.2. Dung dwong chudn xdc dinh Mn**

- Dung dich chuan Mn?* : Hoa tan 0,1535g MnSO4.H,0 véi 500ml nuéc cat
duoc axit hda bang H,SO, (1:4) 5ml, ta dugc dung dich chuan 0,1 mg Mn/ml.
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- Lap duong chuan: Lay mot ddy binh tam giac cho dung dich chuan Mn
0,1mg Mn/ml vao theo thé tich: 0; 0,5; 1; 1,5; 2; 2,5 ml. Thém vao mdi binh 1ml
H,SO, dic 0,5ml AgNO; 10%, 1g amoni pesunfat. Thém nuéc cat 2 1an vao téi
khoang 30ml rdi dun soi 1 phut, sau d6 bo ra va 1am ngudi nhanh bing nuéc
may. Tiép theo, dinh mtc thanh 100ml bang nudc cit. Po mau trén may do
quang budc séng 525nm. Ta c6 két qua do duoc nhu trong bang 2.1. Khi d6
nong d6 mangan dugc xac dinh theo cdng thirc sau:

X =C.1000/V
Trong do:
« C 1a luong mangan tinh theo dudng chuan (mg)
« V 1a thé tich mAu dem phan tich (ml)
« X 1a ham luong mangan trong mau nudc (mg/l)

Bdng 2.1. Két qud xdc dinh dwong chuan Mangan

STT Thé tich Mn (ml) | Ham lwong Mn (mg) ABS
1 0 0 0
2 0.5 0.05 0.045
3 1 0.1 0.089
4 1.5 0.15 0.133
5 2 0.2 0.172
6 2.5 0.25 0.219

Tur két qua trén ta c6 d6 thi biéu dién phuong trinh duong chuan cua

Mangan nhu sau:
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0,25

0,2

yv=0,7646x - (),Oity
R==10,9983
0,15
ABS /
—— ABS
ot / —— Linear (ABS)
0,05

D 0,05 0,1 0,15 0,2 0,25 0,3

-0,05

mangan (mg)

Hinh 2. 5. Phirong trinh dwong chudn ciia Mangan
Vay phuong trinh cia Mangan dung dé x4c nong do Mangan sau qué
trinh hdp phu c6 dang: y = 0,7646x - 0,0002.
2.5. Khao sat cac yéu té anh hwéng dén kha ning hap phu
2.5.1. Anh hwéng ciia pH

Mot trong nhitng yéu té quan trong anh hudng dén kha nang hap phu cua vat
liéu 1a pH, dé khao sat anh huong cua pH ta tién hanh nhu sau:

- Chuan bi mot ddy 10 binh tam gidc dung tich 250ml, danh sd thu ty tir 1
dén 10. Cho vao mdi binh 50ml dung dich Mn** ¢6 ndng d6 0,0478mg Mn/ml va
1,59 vat lieu hap phu. Biéu chinh pH theo thi tu 1an luot c4c binh tir 2 ¢én 11.

- Céc binh da diéu chinh pH lan luot theo thir tu tién hanh mang di 14c trén
may lic trong 1h.

- Sau khoang thoi gian lac 1h, 1ay dung dich di lac dem loc bang gidy loc va

xac dinh ndng d6 Mn?* trong dung dich.
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2.5.2. Anh hwéng cia thoi gian

- Chuan bj mot ddy 5 binh tam giac dung tich 250ml, danh s thi ty tir 1 dén
5. Cho vao mdi binh 50ml dung dich Mn** ¢6 ndng d¢ 0,0478mg Mn/ml va 1,59
vat liéu hap phu. Biéu chinh céc binh vé pH téi wu va dem 14c trén may lic trong
cac khoang thoi gian khéc nhau tur: 15, 30, 45, 60, 75 va dén 90 phdt.

- Sau mdi khoang thoi gian trén, l1ay dung dich d3 lic dem loc bang gidy loc
va xac dinh ndng d6 Mn** trong dung dich.
2.5.3. Anh hwéng cia khoi lrong

- Chuan bj mét ddy 6 binh tam giac dung tich 250ml, danh sé thi ty tir 1 dén
6. Cho vao mdi binh 50ml dung dich Mn®* ¢6 néng d6 0,0478mg Mn/ml va cho
vao mdi binh lan luot: 0,25; 0,5: 0,75; 1; 1,25; 1,5; 1,75; 2 g vat liéu. C4c binh
duogc diéu chinh vé pH tdi wu thi tién hanh dem di lac trén may lac trong khoang
thoi gian ti wu.

- Sau d6 lay dung dich da lic dem loc bang gidy loc va xac dinh nong do
Mn** trong dung dich.
2.5.4. Xdc dinh tdi trong hdp phu

- Chuan bi mét day 10 binh tam giac dung tich 250ml, danh sé thu ty tir 1
dén 10. Cho vao mdi binh 50ml dung dich Mn** véi cac nong do khac nhau.
Tiép theo, cho vao mdi binh 1g vat liéu hap phu. Cac binh dugc diéu chinh vé
pH téi wu va dem lac trong khoang thoi gian 1h.

- Sau khoang thoi gian lac, dem loc dung dich da lac qua gidy loc va tién
hanh xac dinh nong d6 Mn?* trong mdi binh.
2.6. Khao sat kha ning giai hap va tai sinh vat liéu hap phu
2.6.1. Khdo sat kha néng gidi hdp caa vét ligu hdp phu

- Lay 50ml dung dich Mn** 0.01mg/ml va 1g vat liéu cho vao binh tam giéc,
dem lac trong 30 phit. Sau d6 do ndng d6 cua dung dich sau khi da xir ly tir d6
tinh duoc s6 Mn** da hap phu dugc.

- Sau d6 tién hanh giai hdp Mn?* ra khéi vat liéu bang dung dich NaOH 1M,
quéa trinh giai hap duoc tién hanh 3 1an mdi lan bing 50ml dung dich NaOH.
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Xéc dinh néng d6 Mn** sau khi giai hap bang phuong phép trac quang. Tur d6
tinh duoc ham lugng Mn?* @3 duoc ria giai.
2.6.2. Khdo sat khd ndng tdi sinh ciia vt liéu hap phu

- Liy 50ml dung dich Mn?*" cho vao binh tam gi4c cung vat liéu hip phu da

giai hap & trén, dem lic trong 30 phut. Po néng do cia Mn?* sau khi lic.
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CHUONG III: KET QUA VA THAO LUAN

3.1. Khao sat anh huéng ciia pH téi kha ning hap phu mangan ciia vat ligu.

Nudc thai thuong c6 pH rat khac nhau tuy theo dic trung ctia ngudn thai.
Khi sir dung vat liéu hap phu thi pH 13 yéu t6 c6 anh huéng truc tiép dén kha
nang hap phu cua vat liéu. Két qua thuc nghiém nghién ctru sy anh huong cua
pH dén kha ning hip phu mangan cta vt liéu hap phu than hoat tinh duoc trinh
bay ¢ bang 3.1.

Bdng 3.1. Anh hurong ciia pH t6i khd nang hap phu Mn®* ciia vit liéu

STT oH nong do Mn con lai | nodng dd Mn bi hap H (%)
(mg/l) phu (mg/1)
1 2 43.237 4.583 9.583
2 3 41.710 6.110 12.776
3 4 40.401 7.419 15.514
4 5 38.787 9.033 18.889
5 6 32.373 15.447 32.301
6 7 9.075 38.745 81.022
7 8 3.272 44,548 93.157
8 9 2.443 45.377 94.891
9 10 1.396 46.424 97.080
10 11 0.654 47.166 98.631
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Hinh 3.1. Anh huong ciia pH dén kha nang hdp phu Mn** cia vit liéu

Tur két qua ¢ bang trén (bang 3.1) va d6 thi trén (hinh 3.1) cho thay trong dai
pH tir 2 dén 11 hiéu suat hap phu cua vat lidu tang dan. Tuy vay nhung khi 6i
truong cang kiém thi kha nang hap phu Mn cua vat liéu ting 1o rét, diéu do cho
thiy kha ning hip phu Mn** cua vat liéu phu thudc nhiéu vao pH. Khi pH = 7
hiéu suat hip phu Mn*" di dat 81.022% va khi pH qué cao c6 thé lam két tua
Mangan. Vi vay, chon pH ti uvu dé hap phu d6i véi vat liéu nay la pH = 7.
3.2. Két qua khiao sat anh huéng ciia thoi gian téi kha ning hip phu
mangan cua vat liéu.

Két qua thuc nghiém nghién ctru sy anh hudng cta thoi gian dén qua trinh

hap phy Mn®* ctia vat lidu dugc trinh bay ¢ bang 3.2.
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Badng 3.2. Két qud khdo sdt anh hwdng cia thoi gian dén sw hdp phu mangan

] nong d Mn con lai | nong d§ Mn bi
STT t (phut) ) H (%)
(mg/l) hap phu (mg/l)
1 15 30.977 16.843 35.222
2 30 30.105 17.715 37.045
3 45 10.558 37.262 77.921
4 60 2.007 45.813 95.803
5 75 2.225 45.595 95.347
6 90 2.4 45.42 94.981
H (%)
120
100
80
60 /
40 —__F
20
0 | | | | | | ot
0 1 2 3 4 5 6 7 )

Hinh 3.2. Anh hirong cia thoi gian dén kha nang hap phy Mn®™* ciia vt liéu
Nhén xét: Tl két qua ciia bang 3.2 va hinh 3.2 cho thiy: Hiéu suat hap
phu ting dan theo thoi gian. Sau thoi gian 60 phat, hiéu suat hap phu Mn** cua
vt liéu tang twong d6i 6n dinh. Do d6, chon thdi gian téi vu dé hap phu Mn déi

véi vat liéu nay la 60 phat.
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3.3. Két qua khao sat anh huwdng cia khoi lwgng vt liéu hap phu than hoat
tinh dén kha niing hip phu mangan.
Két qua thuc nghi€ém nghién ctru sy anh huong cia khéi lugng vat li¢u hép phu
than hoat tinh dén qué trinh hip phu Mn®* duoc trinh bay & bang 3.3 va hinh 3.3.
Bang 3.3. Két quad khdo sdt dnh hwong cia khoi heong vit liéu hdp phu than

hoat tinh dén sy hdp phu mangan

STT m than (g) ndng do Mn n(‘t)ng do Mn bi H (%)
con lai (mg/1) hap phu (mg/l)
1 0.25 33.028 14.792 30.933
2 0.5 26.745 21.075 44,071
3 0.75 21.161 26.659 55.750
4 1 8.072 39.748 83.121
5 1.25 6.557 39.943 84.931
6 1.5 5.872 40.628 87.373
7 1.75 3.258 43.242 92.994
8 2 2.715 43. 785 94.162
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Hinh 3.3. Anh huong cia khoi leong vt liéu dén kha nang hap phu Mn®*

Tu két qua ¢ bang trén bang 3.3 va hinh 3.3 cho thay khi ting dan khéi
lwong cua vat liéu hap phu tir 0,25 + 2g thi hiéu suat hap phu cua vat liéu tang
dan. Chung toi da chon gia tri khoi lugng vat liéu hap phu la 1,5 gam khi nghién
khao sat cac yéu t anh huong khac.
3.4. Két qua khao sat anh hwéng ciia nong dd Mn®* dén kha ning hip phu
cua VLHP

Sau khi da khao sat anh huong ctia pH, anh hudng cia thoi gian va khoi
lugng vat ligu hép phu, chung t61 tiép tuc tién hanh khao sat anh huong cua néng

d6 Mn?* dén kha nang hip phu cua vat liéu 6 pH = 7, trong thoi gian 60 pht..
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Hinh 3.4. Anh huong ciia nong do Mn** dén kha ning hdp phu ciia VLHP.
Két qua thuc nghiém nghién ctru anh huéng cua ndng do Mn** dén kha ning

héap phu ctia vat liéu hdp phu than hoat tinh dugc trinh bay & bang 3.4.

Bang 3.4. Anh huong cia nong do Mn** kha nang hdp phu cia vit liéu

STT Ci (mg/l) Cs (mg/l) q (mg/g) Ciq

1 0 0 0

2 47.82 1.309 2.326 0.563
3 143.46 6.981 6.824 1.023
4 191.28 9.599 9.084 1.057
5 239.1 15.358 11.187 1.373
6 286.92 25.305 13.081 1.935
7 334.74 37.260 14.874 2.505
8 382.56 57.592 16.248 3.544
9 430.38 79.538 17.542 4.534

Két qua thuc nghiém cho thay khi ndong do Mn®* tang thi tai trong hip phu

cua vat liéu ciing tang dan. Tur két qua trén ta vé do thi biéu dién su phu thuoc
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cua tai trong hap phu vao nong d6 can bang C; caa Mangan va d6 thi biéu dién

su phu thudc cua Ci/q vao nong do can bing C:

q (mg/g)

20
18

16 /
1 d

10 f

f ' - Ctf (mg/D

S N = O ®
—

Hinh 3.5. Anh huong ciia nong do mangan dén kha ndng hdp phu cia vt liéu

Ct/
5.000 1

1500 y = 0.050x + 0.603

1000 R?*=0.997 /
3.500 /

3.000

2.500
2.000

1.500
1.000 /
0.500
0.000 ' ‘ ' ' - Cf(mg/l)
0.000 20000  40.000  60.000  80.000  100.000

Hinh 3.6. Duong biéu dién sw phu thuéc cua Cidq vao Cq
Su phu thudc cua Cf/q vao Cf dugc mo ta nhu phuong trinh:
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Y =0,05x + 0,603
Ta c0 tga = 1/Qmax
Omax = 1/taga = 1/0,05 = 20 (mg/g)
Nhu vay, tai trong hip phu cuc dai cua vat liéu dbi véi Mn?* 1a 20 (mg/g)
3.5. Két qua khao sat kha niing gidi hap va tai sinh VLHP véi mangan

- Lay 50ml dung dich Mn** 0,01mg/ml va 2g vat liéu cho vao binh tam giéc,
dem lic trong 30 phit. Sau d6 do ndng d6 cua dung dich sau khi da xu ly tir d6
tinh dugc s6 Mn** da hap phu dugc.

- Sau d6 tién hanh giai hap Mn** ra khoi vat liéu bang dung dich NaOH 1M,
quéa trinh giai hap duoc tién hanh 3 Ian mdi lan bang 50ml dung dich NaOH.
Xac dinh nong d6 Mn** sau khi giai hip bang phwong phap tric quang. Tir d6
tinh dwgc ham lugng Mn?* da duoc rira giai.

Két qua hap phu mangan dugc thé hién trong bang 3.5.

Bdng 3.5. Két qua hdp phu Mn** bang VLHP trong 30 phiit

o Ham lugng dau Mn | Ham lugng Mnsau | ,
Nguyén to Hiéu suat (%)
(mg) (mg)

Mn** 0.5 0.033 93.4

Két qua giai hAp VLHP bang NaOH duoc thé hién trong bang 3.6.
Bdng 3.6. Két qud gidi hap VLHP bang NaOH IM

Luong Mn®* | Luong Mn?*
STT Lan rua hap phu trong | dugc rira giai | Hiéu suét (%)
vat lieu (mg) (mg)
1 Lan 1 0.467 0.347 74.304
2 Lan 2 0.467 0.428 91.643
3 Lan 3 0.467 0.431 92.138

Pé danh gia kha ning tai sinh cta vat liéu thi vat liéu sau khi giai hap sau 3
lan, tiép tuc dugc sur dung dé hép phu Mn?*. Két qua tai sinh vat li¢u hép phu

dugc thé hién trong bang 3.7.
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Badng 3.7. Két qua tdi sinh VLHP

VLHP

Ham lugng Mn

ban dau (mg)

Ham luong Mn

sau (mg)

Hiéu suét (%)

Than hoat tinh

0.5

0,0997

80,06

Tur két qua trén cho thay tuy kha ning hap phu cua vat liéu sau khi giai hap

dd giam so véi ban dau nhung hiéu suat hap phu cua vat liéu tai sinh dat 80,06

% van la mot hiéu suat hap phu tét.
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KET LUAN

Qua qua trinh nghién cau va két qua thuc nghiém rat ra cac két luan sau:

1. Ba ché tao dugc vat liéu hap phu than hoat tinh bing phuong phap oxy
héa vo trau bang H,SO, dic.

2. Khao sat va xac dinh pH tbi vu cho sy hip phu mangan cuaa vat liéu hap
phu: D4i véi vat liéu hap phu than hoat tinh gié tri pH thich hop cho sy hip phu
Mn* lapH =7.

3. Khao sat va xac dinh dugc thoi gian dat can béng hép phu cua vat li¢u
hép phy: Thoi gian dat can bang hip phu Mn®* 13 60 phdt.

4. Két qua khao sat anh huéng cua ndng 46 Mn?* dén kha ning hip phu
cua vat liéu hép phu than hoat tinh da xac dinh dugc tai trong hép phu cuc dai
ctia vat liéu d6i v6i Mn®" 13: Qmax = 20 mg/g.

5. Két qua khao sat kha nang giai hip va tai sinh vat liéu hap phu than
hoat tinh cho théy loai vat li¢u nay hoan toan cé thé dugc tai sinh dung cho céc
lan hap phu sau.

Nhu vay, viéc str dung vat li€u hép phu than hoat tinh ché tao tir vo trau
trong qua trinh x{r 1y ngudn nudc bi 6 nhiém mangan t6 ra ¢ nhiéu uu diém.
Tan dung ngudn phé thai tir cic nha mdy, xi nghiép san xuat laa gao va cac ho
gia dinh . Pay 1a ngudn vt liéu dé kiém, ré tién, c6 kha ning tach loai Mn** kha

14
A

tot.
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