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Khéa ludn tét nghiép Truong Dai Hoc Dan Lap Hai Phong
LOI MO PAU

MBoi truong 1a mot nhan td c6 anh huong quyét dinh dén su ton tai va phét

trién cia mdi con nguoi, mdi quéc gia trén thé gigi. Chinh vi vay bao vé moi
truong va dam bao phat trién bén viing 12 van dé c6 tinh sdng con cua mdi qubc
gia trén toan cau.

Trong nhitg nim gan ddy, cung véi sy phat trién cua nén cdng 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. Mit
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 séng, anh hudng dén su phat trién toan dién cua dat
nuéc, stc khoé, doi sbng cua nhan dan cling nhu my quan cua khu vuc.

O nhiém méi truong noéi chung va 6 nhiém moi trudng nudc ndi riéng
ngay cang trd thanh van dé dang lo ngai. Moi trudng nudc bi 6 nhiém do nhiéu
nguyén nhan khac nhau trong d6 6 nhiém do cic kim loai niing 1a nguyén nhan
gdy ra dang ké. Poc tinh cia cac kim loai nang gdy hau qua xau dén sic khoé
con nguoi va moi 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 tic nhan
gy doc. Nhitng kim loai nay théng qua chudi thic an di vao co thé con nguoi,
tich luy trong cac co quan cia co thé va khi qua giéi han cho phép chung gay
hai cho co thé.

Cac kim loai ning thuong duoc phét sinh nhiéu tai cac co s& ma dién, gia
cdng kim loai, san xuat pin - acqui, khai thac mo, son.... Bac biét, tai nhimg co
s& chua dau tu hé thong xir Iy thi cac kim loai nang dugc xa thai truc tiép vao

ngudn nudc.
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Bién phép t6i wu dé xir Iy cac kim loai ning 1a phuong phap hod hoc: dua
cac kim loai ning vé dang két tua hoic oxy hoé thanh dang khong doc, tuy nhién
véi mot s6 kim loai ning ma gidi han cho phép ¢ nong do rat thap thi phuong
phap trén to ra khdng hiéu qua ma phuong phap hap phu va trao ddi ion té ra c6
ru viét hon. Tir d6, cac vat liéu hap phu trao di ion dugc dau tu nghién ctu rat
nhiéu, noi bat 1a: than hoat tinh, nhya trao d6i ion va zeolit.... Uu diém céac vat
liu nay 1a kha ning hap phu 16n nhung chung van khong thé sir dung rong réi
cho moi ddi tugng nudc thai vi gia thanh cao.

Vi vay, dé tim ra mot loai vat liéu vira c6 kha niang hap phu vira sin c6 dé sir
dung rong rai cho nhiéu dbi tugng nudc thai 1a viéc lam can thiét. V&i muc dich
gop phan vao viéc bao vé méi trudong trong viéc xir Iy moét sé kim loai bang
phuong phap hap phu, ban khoa luan nay ching toi tap trung nghién ctru dé tai:

“Nghién ciru ché tao than hogt tinh ter 16i ngd bang phirong phdp oxy héa va

bién tinh dé ving dung lam chdt hap phu”

SV: Nguyén Thi Huyén Anh - MT1301 2
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CHUONG I: TONG QUAN

1.1. Anh hwéng cia s 6 nhiém kim loai téi sic khée con ngudi

O ham luong nho mot s6 kim loai niang 1a cac nguyén to vi lugng can thiét
cho co thé ngudi va sinh vat phat trién binh thuong, nhung khi c6 ham lugng 16n
ching lai thuong c6 doc tinh cao. Khi duoc thai ra méi trudong, mot sé hop chat
kim loai nang bi tich tu va dong lai trong dat, song c6 mot sé hop chét co thé
hoa tan dudi tac dong cua nhiéu yéu té khac nhau. Bidu ndy tao diéu kién dé cac
kim loai niang c6 thé phét tan rong vao ngudn nudc ngam, nudc mit va gay o
nhiém. Céc kim loai ning c6 mat trong nudc, dat qua nhiéu giai doan khéac nhau
trudce sau ciing di vao chudi thirc an cua con ngudi. Khi nhiém vao co thé, kim
loai nang tich tu trong cac mo, tac dong dén cac qua trinh sinh hoa (cac kim loai
nang thuong c6 & luc 16n véi nhdm —SH-SCH; caa enzim trong co thé). O
ngudi, kim loai nang ¢ thé tich tu vao ndi tang nhu: gan, than, xwong khép gay
nhiéu can bénh nguy hiém nhu: ung thu, thiéu mau, ngo doc....[3]

1.2. Mangan va anh hwéng caa no téi sixc khée con nguoi

Mangan (Mn) 1 kim loai dau tién duoc Gabriel Bertrand xem nhu nguyén
t6 vi luong co ban ddi vai su sdng. Mn ¢cé nhiéu vai tro quan trong trong co thé
nhu: tac dong dén hd hap té bao, phét trién xuong, chuyén hoa gluxit, hoat dong
ctia ndo, cam gi4c can bang. Mn c¢6 ham lugng cao trong mot s6 enzym [10 ].
1.2.1. Vai tro cia Mangan

Moi sinh vat déu can mangan dé ton tai va phat trién. Trong co thé nguoi,
mangan duy tri hoat dong ciia mot s6 men quan trong va ting cuong qué trinh
tao xwong. Hing ngdy, mdi ngudi trudng thanh can ¢6 2 - 5mg mangan. Mangan
c6 nhiéu & ngil cbe con nguyén vo cam (vi du gao lat, bot mi ché bién tir ngii
cdc nguyén hat), trong cac loai rau va hoa qua cling c6 mdt lugng dang ké
mangan.

Mangan hoat héa mot vai enzyme va c6 thé can thiép vao sy Gc ché

chuyén dong cua Canxi trong mot vai té bao. N6 dong mot vai tro khong rd rang
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trong su can bang cua dudng mau va qué trinh tong hop cholesterol, ciing nhu
tién trinh hinh thanh bo xuong.

Nguoc lai, vai tro cua né qué trinh trong tong hop uré va trung hoa céc
anion superoxyde cua gdc tu do, trong trung tdm ning luong cua té bao clng
nhitng 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, gibng nhu dong khi qué nhiéu hoac
khong dugc kiém soét s& trg thanh nhan td tién oxy hoéa gy doc. Nao dudng
nhu dac biét nhay cam véi nhirng tac dung am tinh caa mangan, né gay ra mot
vai dang bénh nhu parkinson [11].

Trong cong nghiép: Mangan c6 vai trd quan trong trong san xuat sat thép
vi ¢6 tac dung khir lvu huynh, khir 6x1, va mang nhiing ddc tinh cua hop kim.
Trong nhitng muc dich khac, mangan 1a thanh phan chil yéu trong viéc san xuat
thép khong ri véi chi phi thap, va co trong hop kim nhém. N6 con duge thém
vao dau hoa dé giam tiéng nd loc xoc cho dong co. Mangan dioxit duoc st dung
trong pin kho, hodc 1am chat xtc tac. Mangan dugc dung dé tay mau thiy tinh
(loai bo mau xanh luc do st tao ra), hodc tao mau tim cho thuy tinh. Mangan
Oxit 1a mot chat nhudém mau nau, dung dé ché tao son, va 1a thanh phan cta mau
nau den tu nhién. Kali pemanganat 1a chat 6xi h6a manh, dung lam chat tay ué
trong hoa hoc va y khoa. Phdtphat hoa mangan 13 phuong phap chéng ri va an
mon cho thép. N6 thuong hay dugc dung dé san xuét tién xu.

Céc hop chét mangan dugc st dung dé 1am chét tao mau va nhudm mau
cho gdm va thay tinh. Mau nau cua gém doi khi dwa vao cac hop chat mangan.
Trong nganh cong nghiép thiy tinh, cac hop chat mangan dugc ding cho 2 hiéu
tmg. Mangan(IIl) phan tng véi sat(I) dé tao ra mau luc ddm trong thuy tinh
bang cach tao ra sat(II) it mau hon va mau hdéng nhat ctia mangan(II) két hop
v6i mau con lai cua sat (I1D).

1.2.2. béc tinh cia Mangan
Ngudn phéat thai mangan: Phat sinh nhiéu tai cac co s¢ ma dién, gia cong

kim loai, san xuat pin - acqui, khai thac mo, son, san xuat hop kim....

SV: Nguyén Thi Huyén Anh - MT1301 4
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O ham luong nho dudi 0,1mg/lit thi mangan cd loi cho sic khoe. Tuy
nhién néu mangan c6 ham lugng cao (tir 1-5mg/lit) s& gay anh hudng dén mot sb
co quan ndi tang cta co thé.

Mangan c¢6 doc tinh rat thap va khong gay ung thu. O ham luong cao hon
0,15 mg/l c6 thé tao ra vi khd chiu, 1am hoen 4 quan 4o. Tiéu chuan nuéc udng
va nudce sach déu quy dinh ham lugng mangan nho hon 0,5 mg/1.

Mangan qué cao can trd sy hip thu sit & ché do an udng. Khi luong
mangan du thira kéo dai c6 thé dan dén thiéu mau thiéu sit. Lugng mangan tang
lam suy yéu hoat dong cua dong Metallo - enzyme. Mangan qu4 tai thudong 1a do
6 nhiém cong nghiép. Ngudi lao dong trong cong nghiép ché bién mangan co
nguy co cao nhat. Nudc gidu mangan c6 thé 13 nguyén nhan cua luong mangan
qua mirc va c6 thé lam ting su phat trién ciia vi khuan trong nudc.

Ngd doc Mangan di duogc tim thiy trong s6 nguoi lao dong trong nganh
cong nghiép san xuat ac quy. Triéu chimg ngd doc twong tu nhu nhing ngudi
bénh Parkinson (run, co bap ctng) va luong mangan qua murc co thé gy ra cao
huyét 4p & bénh nhan trén 40 tudi. Tang dang ké ndng do mangan di dugc tim
thdy & nhitng bénh nhan bi viém gan va xo gan nghiém trong, ¢ nhiing bénh
nhan chay than va ¢ bénh nhan bi nhdi mau co tim [9].

Nhiém doéc mangan cé thé gap & nhiéu thé. Thé phd bién nhat 13 thé than
kinh. Ngoai ra, con gap cac rdi loan nai tiét, huyét hoc, tiéu hod, c4c tén thuong
gan, than, phéi, mii hong.

Cac triéu chung vé than kinh rd rét nhat khi nhiém doc mangan: Lac dau
thuong 1a nhire dau, suy nhuoc, ngu kém, rdi loan thang bang, dang di vung vé,
nguong ngap. O giai doan bénh phat trién s& c6 nhitng triéu chung giéng hoi
chung Packinson, run tay nhe con lam duoc viéc, nhung sau dé run nang, bénh
nang thém, khong lao dong va tu phuc vu duoc.

Viéc phét hién bénh sém ciing chi chu yéu dua vao céc triéu chimg nhu:

nhirc dau, ngi kém, dang di ngap ngung.
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1.3. Qua trinh hap phu
1.3.1. Hién twong hép phu

Hap phu 14 su tich Iy chat trén bé mat phan cach cac pha (khi - ran, long
- ran, khi - 1ong, 16ng - 16ng). Chat c6 bé mit, trén d6 xay ra su hap phu duoc
goi 1a chat hap phu, con chat duoc tich lity trén bé mat chat hap phu goi 14 chat
bi hap phu.

Nguoc véi qua trinh hap phu 1a qué trinh giai hip phu. D6 1a qué trinh di
ra cua chat bi hap phu khoi I6p bé mit chat hap phu.

Hién tugng hap phu xay ra do luc tuwong tac giita chat hap phu va chat bi
hap phu. TUy theo ban chat luc twong tac ma ngudi ta phan biét hai loai 1a hap
phu vat Iy va hap phu héa hoc.
1.3.1.1. Hdp phu vt Iy

Cac phan ttr chat bi hap phu lién két véi nhirng tiéu phan (nguyén tir, phan
tr, cac ion...) & bé mat phan chia pha bai luc lién két Van Der Walls yéu. Do 1a
tong hop cua nhiéu loai luc hut khac nhau: tinh dién, tdn xa, cam @ng va luc
dinh hudng.

Trong hap phu vat ly, cac phan tir cua chat bi hap phu va chat hap phu
khong tao thanh hop chat héa hoc (khdng hinh thanh céc lién két hda hoc) ma
chat bi hap phu chi bi ngung tu trén bé mit phan chia pha va bi giir lai trén bé
mat chat hap phu. O hap phu vat Iy, nhiét hap phu khéng I6n.
1.3.1.2. Hdp phu héa hoc

Hap phu hoa hoc xay ra khi cac phan tir chat hap phu tao hop chat hda hoc
véi cac phan tir chat bi hap phu. Luc hap phu hda hoc khi d6 1a Iyc lién két hoa
hoc thong thuong (lién két ion, lién két cong hoa tri, lién két phdi tri...). Nhiét
hap phu hoa hoc 16n, ¢6 thé dat téi gia tri 800kJ/mol [2].

Trong thuc té sy phan biét hap phu vat 1i va hip phu héa hoc chi 1a tuong
d6i, vi ranh giéi gitta chung khong rd rét. Trong mot s6 qua trinh hap phu xay ra

d6ng thoi ca hap phu vat 1y va hap phu héa hoc.
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1.3.2. Hdp phu trong méi trwong nwoc

Trong nudc, twong tac gitta mot chat hap phu va chit bi hap phu phic tap
hon rat nhiéu vi trong hé c6 it nhét 1a ba thanh phan gay tuong tac: nuéc, chat
hap phu va chat bi hap phu. Do sy c6 mat cua dung mdi nén trong hé s& xay ra
qué trinh hap phu canh tranh giira chat bi hap phu va dung méi trén bé mit chat
hap phu. Cip nao c6 twong tac manh thi hap phu xay ra cho cip d6. Tinh chon
loc cua cip tuwong tac phu thudc vao yéu td: do tan cua chat bi hap phu trong
nudc, tinh wa hoic tinh ky nuéc caa chét bi hip phy, mic d6 Ky nudc cua cac
chat bj hap phu trong méi truong nuéc.

Trong nudc, cac ion kim loai bi bao boc béi mot 16p vo cac phan tir nudce
tao nén cac ion bi hidrat héa. Ban kinh cua I6p vo hidrat 1 yéu té can tré twong
tac tinh dién. Vi cac ion cung dién tich thi ion c6 kich thudc 16n s& hap phu tét
hon do ¢6 d6 phan cuc I6n hon va 16p vo hidrat nho hon. Véi cac ion c6 dién
tich khac nhau, kha ning hap phu cia cac ion c6 dién tich cao tot hon nhiéu so
Véi ion c6 dién tich thap.

Sy hap phu trong méi truong nudc chiu anh huong nhiéu boi pH. Su thay
d6i pH khong chi dan dén sy thay d6i vé ban chat cua chat bi hap phu (cac chat
c6 tinh axit yéu, bazo yéu hay trung tinh phan li khac nhau ¢ céc gia tri pH khac
nhau) ma con l1am anh huéng dén cac nhém chic trén bé mat chat hap phu.

1.3.3. Péng hec hép phu

Trong mdi trudng nudc, qué trinh hap phu xay ra cha yéu trén bé mit cua
chat hap phu, vi vay qua trinh dong hoc hap phu xay ra theo mot loat céc giai
doan ké tiép nhau:

- Céc chat bi hip phu chuyén dong téi bé mat chat hap phu - Giai doan
khuéch tan trong dung dich.

- Phan ttr chat bi hap phu chuyén dong dén bé mat ngoai cua chat hap phu
chtra cac hé mao quan - giai doan khuéch tan mang.

- Chét bi hap phu khuéch tan vao bén trong hé mao quan caa chat hap phu

- Giai doan khuéch tan trong mao quan.
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- Céc phan tir chat bi hdp phu duoc gan vao bé mat chat hap phu - giai
doan hap phu thuce sy.

Trong tat ca cac giai doan do, giai doan ndo co téc do cham nhat s& quyét
dinh khdng ché chu yéu toan bo qua trinh hap phu.
1.3.4. Can bang hdp phu - Cdc phwong trinh dang nhiét hap phu

Quaé trinh hap phu 1a mot qué trinh thuan nghich. Cac phan tir chat bi hap
phu khi da hap phu trén bé mat chat phu van cé thé di chuyén nguoc lai pha
mang. Theo thoi gian, lwong chat bi hap phu tich tu trén bé mat chat rian cang
nhiéu thi toc do di chuyén nguoc tré lai pha mang cang I6n. Bén mot thoi diém
nao dé, toc do hap phu bang téc do giai hap thi qua trinh hap phu dat can bang.

Mot hé hap phu khi dat dén trang thai can bang, lugng chat bi hap phu la
mot ham cua nhiét do, ap suat hoic nong do cua chat bi hap phu:

q="1(T, P hoac C) (1.1)

O nhiét do khong doi (T = const), duong biéu dién su phu thudc caa g vao
P hoac C (g= f+( P hoic C) duoc goi la duong dang nhiét hap phu. Puong dang
nhiét hap phu c6 thé dugc xay dung trén co so Iy thuyét, kinh nghiém hoac ban
kinh nghiém tly thudc vao tién d¢, gia thiét, ban chat va kinh nghiém xua 1y sé
liéu thuc nghiém.
% Dung lirong hdp phu cdn bang

Dung lugng hap phu can bang 14 khéi luong chat bi hap phu trén mét don
vi khéi lwong chat hap phu ¢ trang thai can bang trong diéu kién xac dinh vé
nong do va nhiét do.

q:c'?_‘fr;.i_[r
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 d6 cua chat bi hap phu tai thoi diém ban dau (mg/l)
Ce: Nong @6 cua chat hap phu tai thoi diém can bang (mg/l)
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% Hiéu sudt hdp phu
Hiéu suat hap phu I ti s6 gitra ndng d6 dung dich bi hap phu va néng do
dung dich ban dau.
H= ‘:;# 100

Mot s6 duong dang nhiét hap phu théng dung duoc néu ¢ bang 1.2
Bang 1. 1. Mét s6 duong dang nhiét hap phu théng dung [2 ]

Puwong dang nhiét hap Ban chat su hap
Phwong trinh
phu phu
. VvV bp e 16N s
Langmuir Ve ~T+bo b.p Vat li va hoéa hoc
Henry v=k.p Vat li va héa hoc
Freundlich v:k.p% , (n>1) Vit li va héa hoc
. : : v 1 .
Shlygin-Frumkin-Temkin v."a InC,.p Hoa hoc
m
p_ 1 (CY
Brunauer-Emmett-Teller V(Po-P) VmC Vvp.C B
Vat li, nhiéu lop
(BET) p
Po

Trong cac phuong trinh trén, V 1a thé tich chat bi hap phu, Vi, 1a thé
tich hap phu cuc dai, p 1a ap suat chat bi hap phu & pha khi, Py 12 &p suat hoi
b3o hoa cuia chat bi hap phu ¢ trang thai long tinh khiét & cling nhiét do. Céc
ki hiéu a, b, k, n 1a cac hang sd.
Phuong trinh dang nhiét hip phu Langmuir duoc xay dung dua trén cac
gia thuyét:
1) Tiéu phan bi hap phu lién két véi bé mat tai nhiing trung tam xac dinh.

2) Mdi trung tam chi hap phu mot tiéu phan.
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3) Bé mit chat hap phu la ddng nhét, nghia 14 ning lwong hap phu trén cac
tiéu phan 13 nhu nhau va khong phu thudc vao sy co mat cua céc tiéu phan hap
phu trén cac trung tdm bén canh.

Phuong trinh Langmuir xay dung cho hé hap phu khi - ran c6 dang:

v __bp
Vin 1+ b.p (1.2)

Trong do:

-V, Vi 1an luot 14 thé tich chat bi hap phu, thé tich chat bi hap phu cuc
dai.

- P 13 &p suét chat bi hap phu & pha khi .

- B la hang so.

Tuy vay, phuong trinh ndy ciing c6 thé ap dung duoc cho qua trinh hap
phu trong méi truong nude. Khi d6 co thé biéu dién phuong trinh Langmuir nhu
Sau:

K.C
q = qmax 1 + K.c(b:cb (13)

Trong do6 :

- Cg 12 nOng d6 chat bi hap phu ¢ trang thai can bang.

- 0, Omax 1an luot 13 dung luong hap phu va dung lwong hap phu cuc dai.

- K Ia hang s Langmuir.

Khi néng do6 chat bi hap phu 1 rat nho (K.C << 1) ta ¢d: q = gmax.K.C.

Nhu vay, dung lwong hap phu ty Ié thuan véi nong do chat bi hap phu.

Khi nong do chét bi hap phu cang 16n (K.C >> 1) thi q < (nax. TGC, dung
lwong hap phu s& dat mot gia tri khong d6i khi ting néng do chat bi hap phu.
Khi d6 bé mit chat hap phu di dugc bdo hoa bai mot don 16p cac phan tir chét bi
hap phu.

Phuong trinh (1.3) chira hai thong s6 1a gmax Va hang sé K. Dung luong
hap phu cuc dai gmax €O MOt gia tri xac dinh twong ung véi s6 tam hap phu con

hang sé K phu thudc cip tuong tac gitra chat hap phu, chat bi hap phu va nhiét
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d6. Tir cac sb lidu thuc nghiém c6 thé xac dinh gmax Va hing sé K bing phuong
phap téi wu hay don gian I1a bang phuong phap db thi.
Véi phuong phap db thi, phuong trinh (1.3) duoc viét thanh:

d  Omax-K  Omax

T s6 liéu thue nghiém vé dd thi su phu thudc caa Cey/q theo Ce,.

Co (1.4)

Puong dang nhiét hap phu Langmuir va do thi sy phu thudc cua Cep/q vao
Cep €6 dang nhu ¢ hinh 1.1 va hinh 1.2

A

Q

O ch
ch
Hinh 1. 1. Puong dang nhiét hap phu Langmuir

A

ch

Hinh 1. 2. 6 thi si phu thugc ciia Ceyl q Va0 Coy
Tir d6 thi su phy thudc cta Ce/ q VAo Cg, dé dang tinh duwoC Qmax VA hang

sOK .
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Phuong trinh dang nhiét hap phu Langmuir ¢ dang don gian, cho phép
giai thich kha thoa dang cac s6 liéu thuc nghiém.
1.4. Tong quan vé than hoat tinh
1.4.1. Thanh phan hoa hec cia than [4]

Than hoat tinh 13 mot chat gom 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
la tan tro, ma cha yéu 1a cac kim loai kiém va vun cat. Than hoat tinh cé dién
tich bé mat ngoai rat 16n nén dugc tng dung nhu mot chat 1y tudng dé loc hit
nhiéu loai hda chat.

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 qua trinh chung
kho (sdy) & nhiét do cao trong diéu kién yém khi. Phan 16n céc vét rong — nat Vi
mach, déu c6 tinh hap thy rat manh va chung déng vai tro cac ranh chuyén tai.

Thudc tinh lam ting y nghia cta than hoat tinh con & phuong dién no la chat
khong doc (ké ca mot khi da an phai nd), than hoat tinh duoc tao tir gb va than
da thuong cd gia thanh thap, tir xo dura, vo trai cay thi gia thanh cao va chat
lwong hon. Chét thai cia qué trinh ché tao than hoat tinh d& dang duoc tiéu huy
bang phuong phap d6t. Néu nhu cac chat da duoc loc 1a nhirng kim loai ning thi

viéc thu hoi lai, tir tro d6t, cling rat dé.
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—

Hinh 1.3. Than hogt tinh
1.4.2. Phwong phdp ché tao than hogt tinh

Cé4c nguyén liéu thuong duoc dung dé san xuat than hoat tinh 13 cac cay
thudc ho tre, va gao dira... wu diém cia cac nguyén liéu nay 13 nguyén liéu da
chira hé thong mao quan 1én c6 kich thuéc nim trong khoang 10 - 50 pm.
Nhung nhuoc diém 1a gia thanh san phdm cao nén khong phu hop dé xt Iy nude
thai. Hién nay, dé xur Iy nudc thai nguoi 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, trau).

Qua trinh san xuat than hoat tinh gém hai giai doan chinh: than hoa va
hoat hod. Qua trinh than hoa chu yéu dugc ché tao phuong phap nhiét phan &
nhiét d6 tir 850°C - 950°C trong diéu kién yém khi, dé ting cuong kha nang hap
phu cua than nguoi ta co thé hoat hoa than béng hoi nudc, khi CO,, kém clorua
hoac axit H,SO, dac....

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

Khi dung hoi nuéc:

C+ H,0—- CO+Hg,

Céc phan tng trén (d6t chay mot phan than d4) di tao nén do xop voi bé
mat chira cac nhém chuc hoat dong va rat 16m, tir 600 dén 17 00m2/g.

Nhu vdy, quy trinh chung dé san xuat than hoat tinh 1a: tir nguyén liéu ban
dau, qua qua trinh hoat hoa dé lam ting hoat tinh hap phu cta than. Con timg
budc xir 1y véi cac diéu kién nhiét do, ap suat, xuc tac... cu thé nhu thé nao dé
tao ra san pham than hoat tinh phu hop v6i muc dich str dung va kinh doanh 13
bi mat cong nghé clia tiig nha san xuat.

Qua trinh hoat hoa tao nén nhiing 16 nhé li ti 1am cho than c6 kha nang
héap phu va giit cac tap chat tot hon rat nhiéu so vai than ban dau. Tir cic 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 1an, trung binh 700-1.200m?/g.

Ban kinh cac 16 hong cta than hoat tinh thuong phan ra 1am 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 hép thy tot dbi vi cac chat khong phan cuc nhu chat hiru
co; hap phu yéu cac chat phan cyc nhu nude, khi amoniac.. ..

Kha ning hap phu cia than hoat tinh tuy thudc vao két cau, kich thudc,
mat do khe héng, dién tich tiép xtc cua than, tinh chat cta cac loai tap chit can
loai bd va ca cong nghé ctia cac nha san xuét. CAu trc xép va dg hoat dong phu
thudc loai nguyén li€u va ché do hoat hoa. Do do than c6 nhiéu loai véi pham vi
str dung rat khac nhau. Nhin chung loai gidu pore nho (phan bé mit tmg voi pore
nho nhiéu) dung t6t cho hap thy khi, kém hiéu qua khi dung hap phu cic chat
hitu co. Than hoat tinh dung hap phu trong dung dich can giau medopore.

1.4.3. Ung dung than hogt tinh [4]
- Trong y té (Carbo medicinalis — than duoc): dé tay tring va cac doc tb sau
khi bi ngd doc thac an....

- Trong cbng nghiép hda hoc: 1am chét xic tac va chat tai cho cac chat xdc
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tac khéc....

- Trong k§y thuat, than hoat tinh 1a mét 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 nhiét do....

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

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

- Than hoat tinh dugc sir dung dé hép phu cac hoi chat hiru co, chét doc, loc
Xt ly nudce sinh hoat va nudc thai, xir ly lam sach moéi truong, khu mui, khur tia
dat va céac tac nhan gay anh huong co hai dén suc khoe con nguoi, chéng 6
nhiém moi truong séng.... Pem lai mot moi trudng sdng trong sach cho con
nguoi.

- Céc nganh cong nghiép ché bién thuc pham, cong nghiép hoa dau, san
xuat dugc pham, khai khoang, ndng nghiép, bao quan, hang khong vii tru, linh
vucC quan su.... Béu can phai sir dung than hoat tinh véi khdi luong rat lon.

1.4.4. Gidi thigu vé nguyén ligu 16i ngd [12]

Theo sé liéu caa Tong cuc Thong ké, hién ca nude ¢d khoang 800.000 ha
ngd. Qua trinh ché bién ndng san da thai ra moi truong khoang 1 triéu tan 16i
ngd mdi nam. Luong I18i ngd nay mai duge nguoi dan st dung mot phan 1am
chat d6t, mot phan rat nho duoc dung dé trong nam, con lai chi yéu thai bo ra
ngoai vé dudng, dong sudi gay 6 nhidm moi truong.

Ngay nay, nguoi ta da phat hién ra rat nhiéu cong dung cua I8i ngd: co
thé duoc ché tao 1am thuc an cho gia xUc, ¢d thé 1én men 16i ngd dé thu dugc
ancol etylic hoic axit lactic, ngudi ta con phéi tron 16i ngd véi bé tong dé tro
thanh bé tong 18i ngd co dac tinh rat nhe. Pac biét, di c6 nhiéu cong trinh
nghién cau ché tao than hoat tinh tir 16i ngd. Li ngd ciling duwoc ¢ng dung hiéu
qua trong viéc ché tao vat liéu hap phu trong xtr Iy méi trudng véi gia thanh ré,

quy trinh ché tao vat liéu don gian, khong dua thém vao nudc thai tic nhan doc
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hai nén viéc nghién ctru va dua ra quy trinh hoan chinh nham tan dung nhiing
ngudn nguyén liéu sin c6 ¢ Viét Nam trong viéc xir Iy méi truong 12 rat co y
nghia.

Thanh phan chu yéu caa 16i ngd 1a cellulose (khoang 80%) va lignin
(khoang 18%), nén rat khé bi vi sinh vat phan hay. L&i ngd duoc nghién ciu cho
thay c6 kha niang tach cac kim loai nang hoa tan trong nudc nhd vao cau trdc
nhiéu 15 x6p va thanh phan gdom céac polyme nhu xenluloza, hemixenluloza,
pectin, lignin va protein. Cac polymer nay c6 thé hip thu nhiéu chat tan dic biét
la c&c ion kim loai hoa tri hai. Cac hop chét polyphenol nhu tanin, lignin trong
g6 duoc cho la nhitng thanh phan hoat dong c6 thé hap phu cac kim loai nang.
Reddad (2002) cho rang céc vi tri anionic phenolic trong lignin c6 &i lwc manh
d6i véi kim loai nang. Mykota (1999) ciing chung té rang cac nhém acid
glacturonic trong peptin 12 vi tri lién két manh véi cac cation.

Cac nhém hydroxyl trén xenluloza ciing dong mdt vai tr0 quan trong
trong kha ning trao doi ion cua cac lignocelluloses. Ban than cac nhom nay cé
kha ning trao doi yéu vi lién két O-H & day phan cuc chwa di manh. Nhiéu bién
phap bién tinh da duoc cdng bd nhu oxy hoéa cac nhém hydroxyl thanh céc
nhom chire axit hoac sunfo héa bing acid sunfuric.

Gan day nhét 13 phuong phéap este hoa xenluloza bang axit citric. Quéa
trinh hoat hoa bao gom céc buéc ngam vat liéu trong dung dich axit citric sau d6
say kho, cac phan tur axit citric khi 6 s& thAm sau vao cac mao quan cua Vit
liéu. Tiép theo nung & nhiét do khoang 120°C trong 8 gio. Axit citric dau tién s&
chuyén thanh dang anhydric, tiép theo Ia phan @ng ester hda xay ra giira
anhydric axit va cdc nhdm hydroxyl ctua xenluloza. Tai vi tri phan ing nhu vay
da xuét hién hai nhém chirc axit c6 kha nang trao doi ion.

Than hoat tinh ché tao tir 16i ngd c6 cau tric dang soi, hé théng xp bao
gom hé mao quan 16n ¢ kich thuge 10 - 50pm va hé mao quan nho.

1.5. Quy chuin ky thuit qudc gia vé nuée thai cong nghiép (QCVN24:2009)
1.5.1. Phgm vi &p dung

- Quy chuan nay quy dinh gié tri t6i da cho phép cua céc théng sé & nhidm
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trong nudc thai cong nghiép khi xa vao ngudn tiép nhan.
1.5.2. Gia tri gigi han

- Gi4 tri giéi han céc thdng s6 va nong do cac chat 6 nhidm cua nudc thai
cdng nghiép khi d6 vao cac khu vuc nude khong vuot qua cac gia tri twong ung
qui dinh trong bang 1.2

- Nudc thai cdng nghiép c6 gia tri cac théng sb va ndng do cac chat 6 nhidém
bang hoic nho hon gia tri qui dinh trong cot A c6 thé d6 vao cac vuc nuéc
thuong dugce dung 1am ngudn nudc cho muc dich sinh hoat.

- Nudc thai cong nghiép co gia tri cac thdng s6 va nong do cac chat 6 nhiém
l6n hon céac gia tri qui dinh trong co6t A nhung nho hon hoic bang gia tri qui
dinh trong cot B thi dugc d6 vao cac vuc nudc nhan thai khac trir cac thuy vuc
qui dinh & cot A.

- Thanh phan nudc thai cé tinh dic thu theo linh vuc nganh cdng nghiép cua
mot s6 hoat dong san xuat, kinh doanh dich vu cu thé duoc qui dinh trong cac
tiéu chuan riéng.

- Phuong phap 14y miu, phén tich, tinh toan, xac dinh ting théng s6 va nong
d6 cu thé cua c4c chat 6 nhidém duoc qui dinh trong cac TCVN hién hanh hoic
do co quan c6 tham quyén qui dinh.

Bang 1.2. Gia tri gigi han cac théng sé va néng dé céc chat 6 nhiém trong niréc

thai cdng nghiép

Gia tri C

STT | Thong so Pon vi
A B

1 Nhiét do °Cc 40 40

2 pH - 6-9 55-9

3 Mui ) Khéng khé | Khdong khé
chiu chiu

4 D6 mau (Co-Pt 6 pH=7) |- 20 70

5 BODs (20°C) mg/l 30 50
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6 COD mg/I 50 100
7 Chat ran lo ltng mg/l 50 100
8 Asen mg/I 0.05 0.1
9 Thuy 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/| 2 2

15 Kém mg/I 3 3

16 Niken mg/I 0.2 0.5
17 Nitrit mg/I 0.5 1

18 Sat mg/I 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 thyc vat mg/I 10 20
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 hitu co
97 Hoa chat bai vé thuc vat g 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 Téng nito mg/l 15 30
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33 Tong phospho mg/I 4 6
_ MPN/100
34 Coliform 3000 5000
ml
35 Tong hoat do phong xa o | Bg/l 0.1 0.1
36 Téng hoat do phong xa p | B/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 16i ngd
Khao sat dé tim diéu kién t6i uu cho viéc tach loai mangan trong nudc 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 sat anh huong cia pH dén kha ning hap phu mangan cua than hoat
tinh.
- Khao sat anh hudéng cua thoi gian dén kha nang hap phu mangan cua than
hoat tinh.
- Khao sat anh hudng cua khdi luong vat liéu dén kha niang hap phu cua
than hoat tinh.
- Khao sat anh hudng cua nong d6 dau Mn®* dén kha niang hap phu cua
than hoat tinh.
- Nghién ctiu kha ning giai hip va tai sinh cua 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; 10%

- Amoni pesunfat dang ran

- MnSO,.H,0O

- NaOH

-NaHCO;
2.3. Chuan bj vat liéu hap phu

L&i ngd rira sach bang nudc cat, thai nho, duoc phoi khod tu nhién va duoc

say kho ¢ nhiét do 80 - 90°C trong 24h sau d6 cho vao cbc thay tinh va duge dét
bang axit H,SO, 98% theo ti 1¢ 1:1 vé khéi luong, ngdm trong 72h. San pham
sau khi d6t duoc rira sach nhiéu lan bang nudc cat roéi ngadm trong dung dich
NaHCO; 2% trong 24h, sau d6 loc lay vat liéu va rira sach bang nudc cat dén
moi trudng trung tinh, say khd ¢ 120 — 150°C trong vong 6h roi nghién nho dén
kich thuéc 0,25 -2mm, thu duoc VLHP.
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Hinh 2.1. L&i ngb trudc khi oxy hda Hinh 2.2. L&i ng6 dang duroc than hoa

2.4. Phwong phap xac dinh Mangan.
2.4.1. Nguyén tdc xdc dinh Mn**

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

Oxi héa Mn®* thanh MnO, theo phan ung sau:
2Mn** + 5S,04” + 8H,0 = 2 MnO, + 10SO,* + 16H" (1)
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Hinh 2.3. Mau tim dac trung cua ion MnOy,

*) Yéu té can tro:

- lon clo (CI") gay can tro xac dinh, loai bo bang cach thém dung dich
AgNO;, loai bo két tua s& loai dugc CI'.

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

- Céc chat c6 mau khéc 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 MnSO,.H,0 v&i 500ml nuéc
cat duoc axit hda bang H,SO, (1:4) 5ml, ta duoc dung dich chuan 0,1 mg
Mn/ml.

- Lap duong chuan: Lay mét day binh tam gi4c cho dung dich chuan Mn
0,1mg Mn/ml vao theo thé tich: 0; 0,5; 1; 1,5; 2; 2,5; 3 ml. Thém vao mdi binh
1ml H,SO, dic 0,5ml AgNO; 10%, 1g amoni pesunfat. Thém nudc cat 2 1an vao
t6i khoang 30ml réi dun s6i 1 phut, sau d6 bo ra va 1am ngudi nhanh bang nuéc

may. Tiép theo, dinh mac thanh 100ml bing nudc cit. Po mau trén may do
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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 lwong mangan tinh theo dudng chuan (mg)
« V 1a thé tich mAu dem phan tich (ml)

« X 1a ham lugng mangan trong mau nuéc (mg/1)

Bdng 2.1. Két qud xdc dinh dwong chudn Mangan

STT Thé tich Mn (ml) | Ham lwong Mn (mg) ABS
1 0 0 0
2 0.5 0.005 0.028
3 1 0.01 0.048
4 1.5 0.015 0.075
5 2 0.02 0.097
6 2.5 0.025 0.123
7 3.0 0.03 0.145

Tir két qua trén ta c6 d6 thi biéu dién phuong trinh dudng chuan cia Mangan

nhu sau:
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0.16 . oo
y=4.814x+ 0.001 .
0.14 RZ = 0.999
0.12
0.1

ABS

0.08
0.06 pd
0.04 pd
/

0.02
0 / . .

0 0.01 0.02 0.03 0.04

Ham Lwo'ng Mn (mg)

Hinh 2.4: Phwong trinh dwong chuan Mn
Vay phuong trinh cia Mangan dung dé xac nong d¢6 Mangan sau qua trinh
hap phu c6 dang: y = 4.814x + 0,001.
2.5. Khao sat cac yéu té anh hwéng dén kha ning hap phu
2.5.1. Anh hwéng cia pH

Mot trong nhirng yéu té quan trong anh huéng dén kha ning hap phu cua
vat liéu 12 pH, dé khao sat anh huong cua pH ta tién hanh nhu sau:

- Chuan bi mot diy 10 binh tam giac dung tich 250ml, danh sé thi ty tir 1
dén 10. Cho vao mdi binh 50ml dung dich Mn** ¢6 nong do 0,1mg Mn/ml va
1,5g vat lieu hap phu. Biéu chinh pH theo thi tu 1an luot c4c binh tir 2 ¢én 11.

- Cac binh di diéu chinh pH lan luot theo thir tu tién hanh mang di lic
trén may lac trong 1h.

- Sau khoang thoi gian lac 1h, 14y dung dich d3 lic dem loc bang gidy loc
va xéac dinh ndng do Mn®* trong dung dich.

2.5.2. Anh hwéng cia thoi gian

- Chuan bi mét day 5 binh tam giac dung tich 250ml, danh sé thir tu tir 1

dén 5. Cho vao mdi binh 50ml dung dich Mn?* ¢ néng d6 0,1 mgMn/ml va 1,5g
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vat liéu hap phu. Biéu chinh céc binh vé pH téi wu va dem 14c trén may lic trong
cac khoang thoi gian khac nhau tir 30, 60, 90, 120, 150 phdt.

- Sau mdi khoang thoi gian trén, Iy dung dich da lic dem loc bang gidy
loc va x4c dinh ndng d6 Mn?* trong dung dich.

2.5.3. Anh hwéng ciia khéi lwong

- Chuan bi mét diy 6 binh tam giac dung tich 250ml, danh sé thir tu tir 1
dén 6. Cho vao mdi binh 50ml dung dich Mn?** ¢6 ndng do 0,1mg Mn/ml va cho
vao mdi binh lan luot: 0,5; 0.75; 1;1,5; 2g vat liéu. Cac binh duoc diéu chinh vé
pH téi wu thi tién hanh dem di lac trén may lac trong khoang thoi gian téi wu.

- Sau d6 1ay dung dich da lac 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 mot diy 10 binh tam giac dung tich 250ml, danh sé thi ty tir 1
dén 10. Cho vao mdi binh 50ml dung dich Mn?* véi cac ndng d6 khac nhau.
Tiép theo, cho vao mdi binh 1g vat liéu hap phu. Cac binh duoc 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 giay loc va tién
hanh xac dinh ndng 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

- L4y 50ml dung dich Mn** 0.1mg/ml va 1g vt liéu cho vao binh tam
giac, dem lic trong 120phut. Sau d6 do nong do cua dung dich sau khi da xir ly
tir d6 tinh duwgc s6 Mn?* da hap phu duoc.

- Sau d6 tién hanh giai hdp Mn®" ra khéi vat liéu bang dung dich NaOH
1M, qua trinh giai hap duoc tién hanh 3 lan mdi lan bang 50ml dung dich
NaOH. Xac dinh ndng d6 Mn®* sau khi giai hip bang phuwong phép tric quang.
Tir d6 tinh duge ham lugng Mn* da duogc rira giai.

2.6.2. Khdo sat khd ndng tdi sinh ciia vt liéu hap phu
- L4y 50ml dung dich Mn** cho vao binh tam giac cung vat liéu hap phu

d3 giai hap & trén, dem lac trong 120 phut. Do ndng do caa Mn?* sau khi lic.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Khio sit anh hwéng ciia pH t6i kha ning hdp phu mangan ciia vat ligu.

Nudc thai thudng c6 pH rat khac nhau tiy theo dic trung cua ngudn thai. Khi st

dung vt liéu hap phu thi pH 14 yéu té c6 anh hudng truc tiép dén kha ning hap

phu cua vat liéu. Két qué thuc nghiém nghién ctru sy anh huong cua pH dén kha

ning hip phu mangan cua vt liéu hdp phu than hoat tinh dugc trinh bay & bang

3.1.
Bdng 3.1. Anh hurong cia pH t6i kha ndng hap phu Mn®* ciia vit liéu
Lwgng Mn | Lwgng Mn | Luweng Mn bi Hiéu suat hap
PH dau (mg) con lai (mg) | hap phu (mg) phu (%)
2 0.1 0.005512 0.094488 94.488
3 0.1 0.00508 0.09492 94.92
4 0.1 0.00388 0.09612 96.12
5 0.1 0.00349 0.09651 96.51
6 0.1 0.00318 0.09682 96.82
7 0.1 0.00124 0.09876 98.76
8 0.1 0.001204 0.098796 98.796
9 0.1 0.001144 0.098856 98.856
10 0.1 0.001 0.099 99
11 0.1 0.001 0.099 99

Hinh 3.1. Anh hudng cia pH dén kha nang hdp phu Mn** cia vdt liéu

_ 100 -
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Tur két qua ¢ bang trén (bang 3.1) va d6 thi trén (hinh 3.1) cho thay trong

dai pH tir 2 d&én 11 hiéu suat hap phu cua vat liéu ting dan. Tuy vy nhung khi

méi truong cang kiém thi kha nang hap phu Mn cua vat lidu ting rd rét, didu do

cho thay kha niang hap phu Mn?* cua vt liéu phu thudc nhiéu vao pH. Khi pH =
7 hiéu suat hap phu Mn?* da dat 98.76% va khi pH qué cao cd thé 1am két tua

Mangan. Vi vay, chon pH ti uvu dé hap phu d6i voi vat liéu nay 1a pH = 7.

3.2. Két qua khdo sat anh hwéng cia thoi gian téi kha niang hip phu

mangan cua vat liéu.

Két qua thuc nghiém nghién ctru su anh hudng cua thoi gian dén qua trinh hap

phu Mn?* ctia vat liéu duge trinh bay & bang 3.2.

Bdng 3.2. Két qud khdo sdt anh hwdng cia thoi gian dén sw hdp phu mangan

t(phut) C dau Csau %
30 0.1 0.0078 92.2
60 0.1 0.00345 96.55
a0 0.1 0.0024 97.6
120 0.1 0.0013 98.7
150 0.1 0.00114 98.86
180 0.1 0.00114 98.86
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Hinh 3.2: Anh hwéng ciia thoi gian dén kha nang hap phu Mn®™ cua vit liéu
Nhdn xét: Tir két qua cua bang 3.2 va hinh 3.2 cho thay: Hiéu suat hap
phu ting dan theo thoi gian. Sau thoi gian 120 phat, hiéu suat hap phuy Mn** cua
vt lidu ting twong d6i 6n dinh. Do d6, chon thoi gian téi vu dé hap phu Mn dbi
véi vat liéu nay la 120 phut.
3.3. Két qua khao sat anh hwéng ciia khoi lwong vit liéu hap phu than hoat
tinh dén kha ning hap phu mangan.
Két qua thuc nghiém nghién ctru sy anh hudng ctia khoi lugng vat liéu hap
phu than hoat tinh dén qua trinh hip phu Mn** dugc trinh bay & bang 3.3 va hinh
3.3.
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Bdng 3.3. Két qud khdo sdt anh hwong cia khoi long vit liéu hdp phu than

hoat tinh dén sy hdp phu mangan

Luong Mn | nong d6 Mn | nong d6 Mn bi
STT | mthan(g) | dau(mg) | con lai (mg/l) | hap phu (mg/l) | H (%)
1 0.25 0.1 0.0032 0.0968 96.8
2 0.5 0.1 0.00196 0.09804 98.04
3 0.75 0.1 0.001816 0.098184 98.184
4 1 0.1 0.001336 0.098664 98.664
5 1.25 0.1 0.00124 0.09876 98.76
—~ 99 -
S
3> 98.5 -
£
o
o 98 A
~<m
£
= 975 -
5
”
s 97 -
-
T 965 . . .
0 0.5 1 1.5
Khéi lwgng than (gam)

Hinh 3.3 : Anh hueong ciia khoi heong vit liéu dén kha nang hdp phu Mn**

- Tir két qua & bang trén bang 3.3 va hinh 3.3 cho thay khi tang dan khéi
lwgng cua vat liéu hap phu tir 0,5 + 2g thi hiéu suat hap phu cua vat lidu ting
dan. Chung toi da chon gia tri khéi luong vat ligu hap phu 1a 0,75 gam khi
nghién khao sét cac yéu td anh huong khac.
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3.4. Két qua khao sat anh hwéng cia nong do Mn®* dén kha ning hip phu
cua VLHP
Sau khi da khao sat anh huong cta pH, anh huong cua thoi gian va khoi
lugng vt liéu hdp phu, ching t6i tiép tuc tién hanh khao sat anh hudng cua ndng
d6 Mn?* dén kha ning hip phu cua vat liéu ¢ pH = 7, trong thoi gian 120 phit..
Két qua thuc nghiém nghién ctu anh huong cua nong dd6 Mn®* dén kha

nang hap phu cua vat liéu hip phu than hoat tinh dugc trinh bay & bang 3.4.

Bang 3.4. Anh huéng cia nong dé Mn?* kha nang hdp phu cua vt liéu

STT Ci (mg/l) Ct (mg/l) g (mg/g) Ci/q
1 0 0 0 0
2 25 1.096 1.195 0.917
3 50 2.008 2.4 0.837
4 100 3.544 4.823 0.735
5 200 8.728 9.564 0.913
6 300 20.968 13.951 1503
7 400 49.528 17.524 2.826
8 500 102.28 19.89 5.043

- Két qua thuc nghiém cho thay khi nong d6 Mn®* ting thi tai trong hap
phu cua vat liéu ciing tang dan. Tiur két qua trén ta vé dd thi biéu dién su phu
thudc 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 bang C:
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q(mg/g)

0 50 100 150
Cf (mg/g)

Hinh 3.4. Anh huong ciia nong dé mangan dén kha ndng hdp phu cia vit liéu

y=0.0443x +0.5538

0 50 100 150
Ci(mg/)

Hinh 3.5. Puong biéu dién su phu thudc ciia Ciq vao Cq
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Su phu thuéc cua Cs/g vao Cs dugc mé ta nhu phuong trinh:

Y =0.0443x + 0.5538

Ta c0 tgo = 1/Qmax

Qmax = 1/taga = 1/0.0443 = 22.57 (mg/qg)

Nhu vay, tai trong hap phu cuc dai cua vat liéu dbi véi Mn?* 13 22.57
(ma/g)

3.5. Két qua khao sat kha ning giai hap va tai sinh VLHP véi mangan

- Lay 50ml dung dich Mn** 0,1mg/I va tién hanh thi nghiém véi cac diéu
kién toi uu, dem lac trong 120 phut. Sau d6 do néng d6 cua dung dich sau khi da
xu Iy tir d6 tinh dugc s6 Mn?* da hip phu duoc.

- Sau d6 tién hanh giai hip Mn?* ra khéi vat liéu bang dung dich NaOH
1M, qua trinh giai hap duoc tién hanh 3 lan mdi lan bang 50ml dung dich
NaOH. Xac dinh ndng d6 Mn®* sau khi giai hip bang phuong phép tric quang.
Tir d6 tinh dwoc ham luong Mn?* da duoc ria giai. Két qua hdp phu mangan
duogc thé hién trong bang 3.5.

Bang 3.5. Két qua hap phu Mn®* bang VLHP trong 120 phut

o Ham luong Mn dau | Ham lwong Mn sau _ ,
Nguyén to Hiéu suat (%)
(a/) (9/)

Mn?* 0.1 0.008 92

Ham lugng Mn bi hap phu la 0.092g/I
Bang 3.6. Bang két qua gidi hap cia Mn (11) bang NaOH

Hiéu suat
NaOH 1M Mn trong vat Mn dwgc giai ,
Stt mi) Abs licu (g/1) hép (/) giai hap
m i€u a
cu (g P (%)
1 50 0.079 |0.092 0.0403 43.8
2 50 0.046 |0.092 0.0247 26.85
3 50 0.021 |0.092 0.0128 13.91
Tong 0.0778 84.56

Pé danh gia kha nang tai sinh cua vat liéu thi vat liéu sau khi giai hap sau
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3 lan, tiép tuc dugc sir dung dé hip phu 50 ml Mn?* véi nong d6 0.1g/l trong céc
diéu kién tbi wu. Két qua tai sinh vat liéu hap phu dugc thé hién trong bang
3.6.2.

Badng 3.7. Két qua tdi sinh VLHP

Ham lugng Mn Ham luong Mn ) ,
VLHP . Hiéu suat (%)
ban dau (g/l) sau (g/l)
Than hoat tinh 0.1 0,0149 85,13
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CHUONG IV: KET LUAN.

Nghién ciru kha nang hap phu Mn cia vat liéu hap phu ché tao tir 16i ngod da

thu dugc mot sé két qua sau:

1. D3 ché tao duoc vat liéu hap phu than hoat tinh bing phwong phap oxy 13i
ngd bang H,S0, dic. Khao sat va xac dinh pH t6i wu cho su hap phu Mn* 1a pH
=7,

2. Khao sat va xac dinh duoc thoi gian dat can bang hap phu Mn* 13 120
phut.

3. Khao sé&t anh huong cua néng dd6 Mn?* dén kha niang hap phy, xac dinh
duoc tai trong hap phu cuc dai caa vat liéu ddi véi Mn?* 13: gmax = 22.57 mg/g.

4. Khao sat kha nang giai hap va tai sinh vat liéu hap phu than hoat tinh cho
thay loai vat liéu nay hoan toan cé thé duoc tai sinh dung cho cac 1an hap phu
sau.

Nhin chung két qua nghién cau cho thay sir dung vat liéu hap phu than hoat
tinh ché tao tir 16i ngd trong Xt Iy nudc bi 6 nhidm mangan dat hiéu suat kha
quan. Nguyén vat liéu san c6 va ché tao don gian, vira Xt li nudce dong thoi giam

thiéu dang ké luong rac thai ndng nghiép gay 6 nhiém moi truong
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