Khoéa luan tét nghiép Truong PHDL Hai Phong

BO GIAO DUC VA PAO TAO
TRUONG PAI HOC DAN LAP HAI PHONG

1SO 9001 : 2008

KHOA LUAN TOT NGHIEP

NGANH: KY THUAT MOI TRUONG

Sinh vién : Nguyén Pirc Minh

Ngudi huwéng din: Th.S Nguyén Thi CAm Thu

HAI PHONG - 2012

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 1



Khoéa luan tét nghiép Truong PHDL Hai Phong

BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

NGHIEN CUU KHA NANG XU LY Mn** TRONG NUOC BANG VAT
LIEU ALUMINIUM SILICAT XOP

KHOA LUAN TOT NGHIEP PAI HQC HE CHINH QUY

NGANH: KY THUAT MOI TRUONG

Sinh vién : Nguyén Dirc Minh

Ngudi huwéng din: Th.S Nguyén Thi CAm Thu

HAI PHONG - 2012

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 2



Khoéa luan tét nghiép Truong PHDL Hai Phong

BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

NHIEM VU BE TAI TOT NGHIEP

Sinh vién: Nguyén Ptc Minh M4 s6: 120100
Lép: MT1200 Nganh: K¥ Thuat Méi Truong

Tén dé tai: Nghién ctru kha ning xu Iy Mn®* trong nudc bang vat liéu

Aluminium silicat x6p

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 3



Khoéa luan tét nghiép Truong PHDL Hai Phong

NHIEM VU DE TAI
1. Noi dung va cac yéu cau can giai quyet trong nhiém vu dé tai tot nghi¢p (
vé ly luén, thyc tién, cac so li€u can tinh toan va cac ban vé).

.........................................................................................

.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................

.........................................................................................
.........................................................................................

.........................................................................................

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 4



Khoéa luan tét nghiép Truong PHDL Hai Phong

CAN BQO HUONG DAN PE TAI TOT NGHIEP
Ngudi hwong din thir nhat:
Ho va tén: Th.S Nguyén Thi Cam Thu
Hoc ham, hoc vi: Thac S§

Co quan cong tac: Truong Pai hoc Dan Lap Hai Phong
No6i dung hudéng
QAN

Nguwoi huéng din thir hai:

Ho va
110 PRSP R O PP UROPR
Hoc ham, hoc
A7 LT RRRRRRRRRRPRRRRPN
Co quan cong
L Lo USSR
No6i dung hudéng
QAN ..o,
Pé tai tot nghiép duoc giao ngay ....... thang ....... nam 2012
Yéu cau phai hoan thanh xong trudc ngay ....... thang ....... nam 2012
ba nhan nhiém vu BPTTN ba giao nhiém vu PTTN
Sinh vién Nguoi hwéng dan
Hai Phong, ngay ......thdng........ nam 2012
HIEU TRUONG

GS.TS.NGUT Trin Hitu Nghi

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 5



Khoéa luan tét nghiép Truong PHDL Hai Phong

PHAN NHAN XET TOM TAT CUA CAN BQ HUONG DAN

1. Tinh than thai d§ chia sinh vién trong qua trinh lam de tai tot nghiép:

.........................................................................................

2. Panh gia chat lwgng ciia khéa lugn (so véi ndi dung yéu cau da de ra
trong nhiém vu D.T. T.N trén cac mat ly luan, thyuc tien, tinh toan so
liéu...):

.........................................................................................
.........................................................................................

.........................................................................................

Hdi Phong, ngay ... thang ... nam 2012
Can b hudéng dan

(ho tén va chir ky)

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 6



Khoéa luan tét nghiép Truong PHDL Hai Phong

LOI CAM ON

Loi dau tién, em xin chédn thanh cam on cé gido Ths. Nguyén Thi Cim
Thu dé giao dé tai va tdn tinh huéng dan em hoan thanh bai khéa ludn tot
nghiép nay.

Xin chdn thanh cam on cdc thdy c6 trong té bé mén Moi Truong, triong
Dai Hoc Dan Lap Hai Phong da tan tinh chi bao, tao moi diéu kién giup do em
trong nhitng ndm hoc vira qua va trong qud trinh lam tot nghiép.

Cuoi cing em xin chdn thanh cam on téi gia dinh, cdc ban trong phong
thi nghiem Hoa Moi Truong truong Dai Hoc Dan Lap Hai Phong cung cac ban
sinh vién lop MT-1201 truong Dai Hoc Dan Ldp Hai Phong da giup do em

trong sudt thoi gian lam khéa ludn.

Hai Phong, ngay thang nam 2012
Sinh vén

Nguyén Dirc Minh

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 7



Khoéa luan tét nghiép Truong PHDL Hai Phong

MUC LUC
CHUONG 1. TONG QUAN ......comiteeeeeeeeeeeeeeeeeeeeeee e, 14
1.1. O NNIEM NUGC [9] covvoveeeeeeeee ettt 14
1.1.1.KN&I NigM O NNIGH MUGT ... 14
1.1.2. NQUON gocC Ciia 8 NNIGHL HIEGT ... 14
1.1.2.1. O nhiém nude do nuw6C thdi khit dan Cle..........ooeeeovvneersrnereinnineins 14
1.1.2.2. O nhiém nude do nuedc thdi cONG NGNIEP........cv.cvvveeeeeeeeiesreeene 15
1.1.2.3. O nhiém nuéc do nw6c chay tran Mt dat.........ooeeeeveeeeeeeeeeerns 15
1.1.3. T4c hai va cac bénh Iy do & nhiém niedC Qay ra.......cccooeveveeveeeenens 15
1.1.3.1. O nhiém do tac nhan vt Iy VA hOa hoC ......c.vveeeeeeeeeeeeeeeeee 15
1.1.3.2. O nhiém nwéc do tAc NhAN SINN NOC ..eveeeeeeeeeeeeeeeeeeeeeeeeeeen, 16
1.2. Pai cuong v& KiM 10ai NANG..........ovvevieeieeeeee e, 17
1.2.1. Gigi thiéu chung vé kim 10ai nang [1][4] «.vvvvvvvveeieeeeeseeeeeeeeeae 17
1.2.2. Tac dung sinh héa cua kim logi ngng doi véi con nguwoi va méi truong
[ ettt 18
1.3. Cac phuong phap xtr ly kim loai nang trong nu6c [7] ...cocovvevvvevieennne, 19
1.3.1. Phirong phdp két tha NOANOC .........oeceeeeeeeeeeeeeeeeeeeeee e 19
1.3.2. Phirong phdp trao @01 10N ...........cocvvveeeeeeesessessessisesssessssensenssnssnens 19
1.4. Mot Vai NEE VE ManGan [9] ....cecvveeeeeeeeeeeeeeseeeeeeee e 20
1AL TINN CRAL oo 20
(O T I T e V7 1 T O 20
1.4.1.2. TINh CAAt NOA NOC........cvevvricirieieiece s 21
1.4.2. TraNG thAT 0N T2 cov.vovieceeeeeeeeeeeee e 21
1.4.3. Anh hwong Cria MANGAN...........ccovveveerereeesierseeeeseseesessesessesesessse s 21
1.4.4. Tinh hinh 6 NhIéM MaNQAN .........c.coeveeereeeeieeeseeeee et 22
1.4.5. Phurong phdp xdc dinh Mangan..........cccceiieiineniee e 24
1.4.6. Phurong phdp xtr 1y MANQAN........ccccooiiiiiiiieie e 24
1.5. Gii thiéu vé phuong phap hap phu [3] [71[10] c.vveevvveeveeeeeieeireene 24

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 8



Khoéa luan tét nghiép Truong PHDL Hai Phong

R R O Toll (g F= T 11 1 SRR 25
1.5.2. Cdc mé hinh co ban cia qUA trinh AP PRU ..., 26
1.5.2.1. M6 hinh @6ng NOC NAP PRLL ..o 26
1.5.2.2. Cac md hinh hap phu dang NRIGE..........coveeeeeeeeeeeeeeeeeeeeeeeeeeeae 27
1.5.2.3. HAp phu trong méi trrdMg NUGCT ......c..veeeveeeeeeeeeseeeeereeeseeseeneeeens 30
1.5.2.4. Mgt s6 yéu té dnh hudng dén qua trinh hdp phy va gidi hap.......... 31
1.6. Aluminosilicat [3, 10] .....cccooveiiieiiece e 31
1.6.1. Gioh thiU CRUNG......coiiieeiecie e 31
1.6.2. CAU A0 CNUNG ...t 32
1.6.3. TiNN CAt VA 1ING QUNG ..ot 32
CHUONG 2. THUC NGHIEM ...oooovooooeoeoeeeoeeoeeeoeeeoeeeeeeoeeeeee oo 33
2.1. Dung cu VA thiét Di NOA ChAL .........coovvvieceeeieeee e 33
00 O T D 77 o X o SR STRR 33
2.3. Phuong phap ché tao vat liéu Aluminosilicat Xop.........cccveevveeevrerennae. 36
2.3.1. Ché tao Aluminosilicat Bien tiNh c.....ooveveveeeeeeeeeeeeeeeeeeeeeeeee e 36

2.4.1. Khao sat anh hueng cia ham leong Al d@én kha ndang hap phy Mn**
(o= 771 O LT 37

2.4.2. Khado sét anh hwong cua nhiét dé nung dén khd nang hdp phu cua vat

2.5. Khao sat cac diéu kién toi wu dé hap phu cac ion Mn®* cua vat liéu..... 38

2.5.1. Khdo sat anh hueng ciia pH dén khd nang hap phu Mn®* cia vat lidu

....................................................................................................................... 38
2.5.2. Khao sat anh huéng cua thoi gian dén kha nang hdp phu Mn** cia
V771 0 LT RSP OPRR 38
2.5.3. Khdo sdt xdc dinh tai trong NAp Phit ... 38
2.5.4. Khao sat qua trinh gidi hap Mn®* cia Vat liéu..........ccoovvveeveeeeenne. 39
CHUONG 3: KET QUA VA THAO LUAN ....oooooeeeeeeeeeeeeeeeeeeeeeren, 40
3.1. Két qua khao sét cac yéu to anh hudng trong qué trinh diéu ché vat liéu
dén kha nang hap Phu MNZ ... 40

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 9



Khoéa luan tét nghiép Truong PHDL Hai Phong

3.1.1. Két qua anh hweng ciia ham lwong Al dén kha nang hap phu cua vat

FHEU ... 40
3.1.2. Két qua anh hwéng cia nhiét dé nung dén khd nang hdp phu cua vt

FHEU ... 41
3.1.3. Nghién ciu dac tinh cua VAt ligu ..........cccocoveviiiiicc e, 42

3.2. Két qua khao sét cac diéu kién ti wu cho qua trinh hap phu ion Mn**

(o Y2 B [T U 1Y T 42
3.2.1. Két qua danh hwéng ciia pH dén khd ndng hdp phu cua vt liéu ........ 42
3.2.2. Két qud dnh hueng cua thoi gian dén kha néing hdp phu cia vat lidu

PR RROTPRPRR 44
3.2.3. Két qua khao sét tdi trong hdp phu Mn®* cia vat lieu Myg ... 45
3.2.4. Két qud nghién cizu kha nang gidi hap va tai sinh vt liéu ................ 48
KKET LUAN oottt ettt ettt ettt n et ene e en e 49
TAIL LIEU THAM KHAO ..ottt 50

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 10



Khoéa luan tét nghiép Truong PHDL Hai Phong

DANH MUC HINH VE
Hinh 1.1. Puong hp phu dang nhiét LANgMmUir ........c..coveveereveeresnesresenseeenen. 17
Hinh 1.2. Sy phu thudc ctia Cg VA0 Ct..oovveveeeieciecieciece e 17
Hinh 1.3. Dudng dang nhiét Frendlich .........cooovvvvieeeeeeeeeeeeeeeeeenes 19
Hinh 1.4. Su phu thudc 1gq vao 1gCs.....ooiiiiiiiiiie 19
Hinh 1.5. Céu tao cta khdi bdn mit clia 0Xit SIC .veveveveeeeeeeeereeerereeeeeeeeeeeeeen, 20
Hinh 2.1. Pudng chuin xac dinh Mangan ..........ccoceeevveveveeeensvssessenseeesnnns 24
Hinh 2.2.S0’ @& qua trinh ché tao vatli@u Aluminosilicat X8 p.......ceweeeeee. 25
Hinh 3.1. Kha nang hip phu Mn?" ctia c4¢ VAL iU ....oveveeveeeeeeeeeeeeeee 29
Hinh 3.2. D6 thi biéu dién anh hudng cta nhiét d6 nung dén kha ning hap phu
IVINZY CUA VAL LU e+ttt e et et e e eee et st eneeeee e et eneeeesenens 30
Hinh 3.3. PhO IR €UA VAL HEU M0 .veeieeeeeeeeieeeeeeeeseeeeeetes e s s en s 31

Hinh 3.4. D6 thi biéu dién anh huéng cia pH dén kha ning hap phu Mn®* cia
A2 L0 TS L SRR OO 32
Hinh 3.5. D6 thi biéu dién anh hudng cta thoi gian lic toi kha nang hip phu

IVINZT CUA VAL LU e+ttt ettt te et et ee et et et e ee et et e e eeneeneeens 33
Hinh 3.6. D) thi biéu dién anh hudng ctia ndng d6 du Mn*.........cc.coeevveeee. 35

Hinh 3.7. DO thi biéu dién két qua tai trong hép phu Mn?* cuc dai cua vat licu

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh

11



Khoéa luan tét nghiép Truong PHDL Hai Phong

DANH MUC BANG

Bang 1.1. Hang s vat Iy quan trong clia Mangan ..............c..cceeevveevnsnseeenen. 9
Bang 2.1. Két qua xac dinh dudng chuan Mangan ...............cocoeevereereennns 23

Bang 3.1. Két qua so sanh kha ning hap phu Mn®* cta cac vét liéu My, My, M

Bang 3.2.Két qua khao sat anh huong cta nhiét do nung dén kha ning hap phu
IMINZY CUA VAL LU 1+ttt ettt et e et ee et e st et en et e et eneeees e 30

Bang 3.3. Két qua khao sat anh huong cia pH dén kha niang hap phu Mn** cua

721§ TS P 33
Bang 3.4. Két qua khao sat anh hudng ciia thoi gian dén kha niang hap phu Mn
o8 E T 1S ) PSPPSR 33
Bang 3.5. Két qua xac dinh tai trong hip phu Mn** ctia vat liéu.................... 34
Bang 3.6. Két qua nghién ctru kha ning giai hap va thu hdi Mn”" ................ 36

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh

15,

2+

12



Khoéa luan tét nghiép Truong PHDL Hai Phong

MO DAU

Trong nhitng ndm gan ddy, cung v&i su phat trién cua nén cong nghiép,
thuong mai, dich vu... thi thé gi6i cling dang phai duong dau véi véi mot van dé
hét strc cap bach: d6 1a 6 nhiém kim loai ning.

Tir ngudn thai cua cac nha may céng nghiép, kim loai ning co6 thé co mit
trong rat nhiéu dbi twong, anh hudng truc tiép hay gia tiép dén sinh vat va st
khoe con ngudi. Tuy nhién, mot luong 16n kim loai nang c6 mat trong nudc
chinh 1a ngudn nudc thai cua cac nha may chua qua xtr 1.

D3 ¢6 rat nhidu phuong phap nghién ctru nham tach loai, xtr Iy kim loai
nang trong nudc nhu : phuong phéap sinh hoc, hoa hoc, 1y hoc.. va cling thu duoc
nhiéu thanh cong.

Aluminosilicat xop bién tinh 13 san pham cta qua trinh tong hop thiy tinh
long va phén nhom bang phuong phép sol-gel. Vat lidu ndy co rat nhiéu tinh
chat khac v6i Aluminosilicat nhu d6 bén( trong méi trudng axit, moi trudng
phong xa, chat oxy hoa...) va c6 kha ning hap phu va trao d6i ion cao. Vi vay
Aluminosilicat xdp bién tinh c¢6 nhiéu tng dung trong thuc t& va budc dau da
dugc st dung lam vat liéu xur Iy kim loai ndng trong nudc thai.

Do nhiing dic tinh quy bau trén em da lua chon thyc hién dé tai “ Nghién

ctru khé niing xir Iy Mn?* trong nwéc biang vat liéu Aluminosiliat xép ”
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CHUONG 1. TONG QUAN
1.1. O nhiém nwéc [9]
1.1.1.Khdi niém é nhiém nuwéc

O nhiém nudc 13 su thay doi thanh ph?m tinh chat cua nudc, ¢ hai cho
hoat dong séng binh thuong cua ngudi va sinh vat béi sy ¢c6 mat cua mot hay
nhiéu chit doc vuot qua nguong chiu dung cua vi sinh vat.

Ngudn gdc gdy 6 nhiém nudc c6 thé 1a ngudn gbe tu nhién hodc nhan tao.

- Nguén géc tu nhién ctia 6 nhiém nudc cé thé do mua, tuyét tan, 10 lut.
Céc tac nhan trén dua vao méi truong nudc cac chat ban, cc sinh vat va vi sinh
vat, bao gdm ca xéac chét cua ching.

- Ngudn gbc nhan tao ctia 6 nhiém méi truong nude 1a do xa nudc thai
sinh hoat, cong nghié€p, giao thong van tai, thudc bao vé thuc vat va phan bon
nong nghi€p...vao moi trudng nudce.

1.1.2. Nguon géc ciia 6 nhiém nwéc
1.1.2.1. O nhiém nuwéc do nwéc thdi khu din cw

Nudc thai sinh hoat tir cac hd gia dinh, bénh vién, truong hoc, co quan
chtra ham luong cao cac chat hitu co khong bén vimg, dé bi phan hay sinh hoc
(nhu cacbonhydrat, protein, m&), chat dinh dudng (P, N), chat ran va vi sinh vat,
va mot s6 chat 6 nhiém khac.

Khi nuée thai sinh hoat chua xir Iy duge d6 vao ngudn nudc tiép nhan giy
6 nhiém nguoén nudc, v4i cac biéu hién sau:

Gia tdng ham luong chét ran lo limg, d duc, mau.

Gia tang ham luong chét hitu co dan t6i phu dudng hoa, tao ra su bung nd
clia rong, tao gy nhitng anh hudng tiéu cuc tdi sy phat trién ctia thuy san, cip
nudc cho sinh hoat, du lich va canh quan.

Gia tdng vi sinh vat, dac bi¢t 1a vi sinh vat gy bénh (ta, ly, thuong

han,...) anh hudng dén stc khoe cong dong.
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1.1.2.2. O nhiém nwéc do nwéc thdi cong nghiép

Nudc thai cong nghiép 13 nudc thai tir cac co so san xuét cong nghiép,
tiéu thii cong nghiép, giao thong van tai.

Nudc thai cong nghiép khong c¢6 dic diém chung ma phy thudc vao dic
diém cua tirng nganh san xuat.
1.1.2.3. O nhiém nwéc do nwéc chdy tran mdt dit

Nudc chay tran tir mit dat do nudc mua hodc do thoat nudc tir ddng rudng
1a ngudn gay 6 nhiém nude song, hd. Nudce ria tréi qua dong rudng co thé cubn
theo chét rin (rac), hoa chit bao vé thuc vat, phan bon. nudc rua tréi qua khu
dan cu, dudng phd, co sé san xuat cong nghiép co thé 1am 6 nhiém ngudn nudc
do chét ran, diu md, hoa chit, vi trung,...

1.1.3. Tdc hai va cdc bénh Iy do 6 nhiém nwéc gay ra
1.1.3.1. O nhiém do tic nhin vt Iy va héa hoc

Cdc hat chat rdan: Gom cac hat co kich thudc nhoé lo ling trong nudc tao
ra do duc cho nguén nudc, va cac hat co kich thudc 16n hon chim xuéng day ton
tai & dang trAm tich day.

Céc hat lo limg dong vai trd chuyén tai cac vi sinh vat gay bénh, chét doc,
chét dinh dudng va cic kim loai ning dang vét vao nudc.

Sy gia ting cac hat lo ling trong nudc 1am giam cudng do khuéch tan anh
sang trong nudc, anh hudng dén su séng cia cac loai thuy sinh va gy mat my
quan.

Su tich tu trAm tich qua nhiéu lam giam thé tich chira cua ho.

Cdc hop chat hitu co: Céac hop chat hitu co gdm céc loai thudc bao vé
thuc vat, chét téy ria, dung moi hiru co, cac hop chit hitu co d& bay hoi nhu
benzen, xang dau.

Tac dong cua cac hop chét hitu co dén sirc khoe phu thudc hoan toan vao
tinh chit ciia mdi loai hop chat, va lidu luong co thé nguoi hap thu vao.

Mot vai loai thude trir sau va dung méi hiru co ¢6 thé gay ung thu. Mot s6

loai khéc lai gy tac hai dén cac co quan ndi tang, mot s6 khac gay dot bién gen.
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Cdc kim logi ndng: Ngudn chil yéu dua kim loai ning vao nudc 1a tir cac
mo khai thac, cac nganh cong nghiép, cac bii chon 1dp chat thai cong nghiép.
Mot s6 kim loai khi & ham luong thp can thiét cho co thé séng nhu Zn, Cu,
Fe,...nhung ¢ ham luong 16n s& giy doc hai. Nhimng nguyén td nhu Pb, Cd, Ni
khéng ¢6 1oi ich cho co thé séng ma chi c6 tac dong tiéu cuc t6i sire khoe.

Duoi day la tac dong ciia mot s6 kim loai d6i véi co thé séng.

Cadimi: Cadimi xAm nhép vao ngudn nudc tir cac hoat dong céng nghiép
ma dién, ddc kim loai, khai thac mo, san xuat son.

Nhiém doc cadimi ¢ ndng d6 cao c6 thé gay bénh ung thu. O ham luong
thap cadimin gdy nén mira, néu anh huong lau dai s& gay réi loan chuc ning
than.

Crom: Crom duogc tim thiy trong nudc thai cic nha may trang ma kim
loai, khu khai thac mo.

Crom ¢ trang thai hoa tri III 13 nguyén té can thiét cho co thé. Nhung khi
& dang hoa tri IV no tré 1én rat doc hai d6i voi gan va than, co thé giy xuat
huyét ndi va rdi loan ho hap. Hit phai hoi Crom c6 thé gy ung thu.
1.1.3.2. O nhiém nwéc do tic nhén sinh hoc

Hau hét cac vi sinh vét gdy bénh trong nudc thuong co6 ngudn gdc tir phan
nguoi, dong vat. Ching xam nhap vao ngudn nude sau do theo dudng tiéu hoa,
qua da va niém mac xam nhap vao co thé ngudi va dong vat.

Nhitng tac nhan sinh hoc chinh truyén qua nudc cé thé xép thanh 3 loai:
Virus, vi khuan, ky sinh tring.

Virus: Virus dugc chia thanh 2 loai, 1a virus nhiém qua duong tiéu hoa
gdy viém da day, viém rudt va viém gan A, viém gan C. Virus nhiém qua duong
niém mac gay viém két mac.

Vi khuén: Déi v6i cac vi khuan xam nhdp vao co thé qua dudng tiéu hoa
gy bénh dich ta, thuong han, ly truc khuan. Cac bénh nay thuong gy ra cac dai

dich I6n.
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Céc vi sinh vat lay nhiém qua duong sinh duc: Khi str dung ngudn nudc bi
6 nhiém thi nhiéu loai tap khuan c6 thé xam nhap qua duong sinh duc dudi gay
cac bénh viém nhiém phuy khoa.

Ngoai ra con cac loai giun, san ky sinh trong duong rudt nhu san 14 gan,
san 14 rudt, san mang, san 14 phdi, giun diia, giun kim ciing gay bénh cho co thé
d6i khi c6 thé dan t6i tir vong.

1.2. Pai cwong vé kim loai ning
1.2.1. Gigi thiéu chung vé kim logi néing [1][4]

Kim loai ning 1a nhirng kim loai c¢6 khdi lwong riéng 16n hon 5g/cm®. Cac
kim loai quan trong nhat trong vi¢c xu ly nude 1la Zn, Cu, Pb, Hg, Cr, Ni, As,
Mn,...Mot vai kim loai trong s ndy c6 thé can thiét cho co thé sdng (bao gdm
dong vat, thuc vat, cac vi sinh vat) khi chiung & mt ham luong nhét dinh nhu
Zn, Cu, Fe, Mn,...Tuy nhién khi & mot luong 16n hon n6 s€ tré nén ddc hai.
Nhitng nguyén to nhu Pb, Cd, Ni khong c6 loi ich nao cho co thé séng. Nhiing
kim loai nay khi di vao co thé dong vat, thuc vat ngay ca ¢ dang vét cling co thé
gay doc hai.

Trong ty nhién kim loai ton tai trong ba méi trudng: Méi truong khong
khi, mdi truong dat va moi truong nudc.

Trong mdi truong khong khi, kim loai nang thudng ton tai & dang hoi kim
loai. Cac hoi kim loai ndy phan 16n rat doc, c6 thé di vao co thé con ngudi, dong
vat qua dudng ho hip. Tir d6 gy nhiéu bénh nguy hiém cho ngudi va dong vat.

Trong mdi truong dat cac kim loai thuong ton tai & dang khoang kim loai
hoac cac ion,...Céac kim loai ndng ton tai duéi dang ion trong dat thuong duoc
thuc vat hép thu lam cho chiing bi nhiém kim loai ning. Va chung c6 thé di vao
co thé ngudi va dong vat thong qua con dudng tiéu hoéa khi ngudi va dong vat
hép thu cac loai thuc vat nay.

Trong méi trudng nude, kim loai ning ton tai dudi dang ion va phirc
chat,... Trong ba moi trudng thi moi trudng nudc 1a méi trudng cd kha ning phat
tan kim loai nang di xa va rong nhat. Trong nhitng diéu kién thich hop kim loai
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ning trong moi trudng nudc co thé phat tan vao moi trudng dat va khong khi.
Kim loai ning trong nudc 1am 6 nhidém cay trong khi cac cdy trong nay duoc
tudi bang ngudn nude cd chira kim loai ning hodc dat tréng cay bi 6 nhiém bai
ngudn nudc chira kim loai ning di qua. Do d6 kim loai ning trong mdi truong
nuéc c6 thé di vao co thé nguoi thong qua con dudng in hoic udng.

Céc qué trinh san xuat cong nghiép, qua trinh khai khodng, qua trinh tinh
ché quing, kim loai, san xuat kim loai thanh pham,...1a cic ngudn chinh giy 6
nhiém kim loai ning trong méi trudng nude. Thém vao do, cac hop chit cia kim
loai nang dugc st dung rong rai trong cac nganh cong nghiép khac nhu qua trinh
tao mau va nhudm & cac san phém thudc da, cao su, dét, giéy, luyén kim, ma
dién, va nhiéu nganh khac ciing 12 ngudn dang ké gay 6 nhiém kim loai ning.

Khac biét so vo1 nudce thai nganh cong nghiép, nudce thai sinh hoat thuong
chtra trong n6é mot lugng kim loai nhat dinh boi qua trinh tiép xtc lau dai véi
Cu, Zn, Pb cua duong 6ng hodc bé chua.

No6i chung trong méi trudng nudc thi kim loai nang cé thé duoc liét ke,
sép xép theo thur ty gidm doc hai nhu sau: Hg, Cd, Cu, Ni, Cr, Co,...Tuy nhién
su sap xép nay chi 1 twong d6i va cac vi tri cia cac nguyén to nay trong chudi
s& khac nhau voi timg loai, tirng diéu kién va dic diém moi trudng.

1.2.2. Tdc dung sinh héa ciia kim logi ning doi véi con nguwoi va méi truong [3]

Céc kim loai ning & nong do vi lugng 1a cac nguyén t6 dinh dudng can
thiét cho su phat trién binh thuong cua con ngudi. Tuy nhién néu nhu vuot qua
ham lugng cho phép chung lai gy ra cac tic dong hét sirc nguy hai t6i stc khoe
con nguoi.

Céc kim loai ning xam nhap vao co thé thong qua cac chu trinh thic an.
Khi d6, chiing s& tic dong dén cac qua trinh sinh héa va trong nhiéu trudng hop
dan dén nhitng hau qua nghiém trong vé mit sinh hoa. Cac kim loai ning c6 ai
luc 16n véi cac nhém - SH, - SCH;3 cua cac nhoém enzim trong co thé. Vi thé cac

enzim bi mat hoat tinh, can trd qua trinh tong hop protein cta co thé.

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 18



Khoéa luan tét nghiép Truong PHDL Hai Phong

1.3. Cac phwong phap xir ly kim loai ning trong nwéc [7]
1.3.1. Phwong phdp két tiia héa hoc

Phuong phap niy dua trén phan tng hoa hoc giita cac chat dua vao nudc
voi kim loai can tach, do pH thich hop s€ tao thanh hop chit két taa va duoc
tach ra khoi nudc bang phuong phap lang. Phuong phéap ndy duwa trén nguyén tic
la d§ hoa tan cta kim loai trong dung dich phu thudc vao do pH. O mét gia tri
pH nhét dinh cua dung dich, néng do kim loai vuot qua né)ng do bao hoa thi sé
bi két tia & pH =7 hay trong méi truong axit ma phan 16n ¢ gia tri pH kiém yéu
hodc kiém. Chang han d6i véi chi thi ¢ gia tri pH cao (10,5-12) két tia ¢ dang
hydroxit va pH 16n hon 7 (7-10) thi két tia & dang mudi cacbonat. Con dbi véi
kim loai ludng tinh nhu k&m thi két tia & pH cao hon (11-12) néu dung sita voi
thay thé xtit NaOH dé diéu chinh pH, vi & pH cao s& tao phtrc hydroxit dé tan va
khi phtrc d6 két hop v6i Canxi sé tao thanh mudi Canxi kho tan.

Zn(OH), + 20H- = [Zn(OH).J*
[Zn(OH).J* + Ca** = Ca[Zn(OH)].

Mic du ¢ day khong phai 1a phuong phap toi wu vi thuc chat 1a chuyén
d6i trang thai 6 nhiém (tao ra tir lugng bun tir qué trinh x&r 1y nuéc) song nd
dugc coi 1a twong dbi phit hop voi diéu kién kinh té hién nay.

1.3.2. Phwong phdp trao doi ion

Phuong phap ndy dua trén nguyén tic cta trao phuong phéap trao dbi ion
dung inoit 14 nhwa hitu co tong hop, cac chat cao phan tir ¢ gc hydrocacbon va
cac nhém chie trao doi ion. Qua trinh trao ddi ion duogc tién hanh trong cac cot
cationit va anionit. Phuong phép ndy mang hiéu sut cao trong xu 1y nudc cd
kim loai nang. Thong qua qua trinh trao doi giita cac ion co trong dung dich véi
cac ion c6 trong pha ran (ionit) ma kim loai dugc loai bo. Phuong phap nay cho
phép thu hdi cac kim loai quy trong nuédc. Cac chat trao doi ion rat dang dang,
tiy thudc vao muc dich xir 1y, thanh phan dong thai dé lya chon chét trao dbi ion

thich hop. Céc ionit co nguén géc tu nhién: Zeolit, than hoat tinh, than bun...cac
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ionit tong hop: nhua téng hop polyacrlic, polystyrol c6 gan nhém chirc: SOsH,
COOH, Amin...Tuy nhién gid thanh xtr ly cao, it dugc ap dung.
1.4. Mt vai nét vé Mangan [9]

Mangan thudc nhom VIIB Ia kim loai tuong ddi hoat dong va duogc st
dung rong rai trong thuc t& nhu: san xuét pin, nganh luyén thép.

Céu hinh electron nguyén tir cia Mangan 1a 3d%4s®. Vi s6 1on electron
héa trj Mangan tao nén nhiéu mirc oxi hoa khac nhau tir 0 - 7. Nhitng murc oxi
hoa phé bién cua mangan la +2, +4, +7.

* So do thé oxi hoa khur cua mangan

MnO, —9554 Mn0,2Z228 _ MnO, 2% Mp3 LSl \n2t L8 Mn°
\ 7 || +1,23 |

Trong moi trudng nudc Mangan kim loai d& chuyén thanh ion Mn*
1.4.1. Tinh chit
1.4.1.1. Tinh chét Iy hoc

Mangan 1a kim loai ¢6 mau tring bac. Mangan c6 mot sd dang thu hinh
khac nhau, bén nhat & nhiét d6 thudng 13 6 v6i dang 1ap phuong tam khéi.

Bdngl.1 : Hang sé vdt Iy quan trong ciia Mangan

_ ] ] ) P¢ cirng P§ dan
Nhiét do nong | Nhiét do | Nhiét thang hoa, | Ti
: . .| (thang dién
chay, C soi, C KJ/mol khoi
Moxo) (Hg=1)
1244 2080 280 7,44 5-6 5

Mangan c6 luong bé trong sinh vat 1a nguyén td quan trong d6i voi su
song. Pat ma thiéu Mangan 1am cho thuc vat thiéu Mangan, diéu nay cé anh
huong x4u téi su phat trién xuong cia dong vat. Ion Mangan 1a chat hoat hoa
mot sd enzim xuc tién mot s6 qua trinh tao thanh chat clorophin (diép luc), tao

mau va san xuat nhitng khang thé nang cao sirc dé khang cua co thé.
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1.4.1.2. Tinh chit héa hoc

Trong khong khi Mangan duoc 16p oxit bao vé nén khong bi oxi hoa tiép
tuc ké ca khi dun néng. O dang bot khi dun néong Mangan tac dung véi oxi tao
nén Mn;O,:

3Mn + 20, = Mn30,
O dang bdt min khi dun néng Mangan tac dung véi Flo, Clo:
Mn + 3F = MnF;
Mn + 4F = MnF,
Mn + Cl,= MnCl,
O dang bdt Mangan tac dung véi nude giai phong Hidro
Mn + 2H,O = Mn(OH), + H,
Mangan tac dung manh véi dung dich axit HCI loang, H,SO, lodng
Mn +2HCI = MnCl, + H,
Mn + 2H,SO, + H,

Mangan bi thu dong trong axit HNO3 dic, ngudi nhung tan trong axit

HNO; dac nong
3Mn + 8 HNO3; =3Mn(NO3), + NO +4H,0

1.4.2. Trang thdi ton tai

Trong ty nhién Mangan 1a nguyén t6 pho bién, trit lugng Mangan trong vo
trai dat 13 0,032% tong s cac nguyén tu.

Khoang vét chu yéu cia Mangan 13 hosmanit (Mn3O,) chtra khoang 72%
Mn, piroluzit (MnQO,) chira khoang 63% Mn, boronit (Mn,O3) va manganit.

Trong nudc Mangan thudng ton tai ¢ hai dang tan va khong tan. O dang
tan Mangan tdn tai dudi dang cation Mn2+, con & dang khong tan Mangan tdn tai
dudi dang két tua ciia hidroxit Mangan.
1.4.3. Anh huéng ciia Mangan

Mangan c6 trong mit trong nuéc & dang ion hoa tan (Mn?"). V&i ham
lugng nho thi Mangan cé loi cho stic khoé. Tuy nhién, néu Mangan c6 ham

luong cao s& gay anh huong dén mot sb co quan ndi tang trong co thé. Néu co
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trong nudc cd nhiéu Mangan thi khi tiép xtc véi oxy, Mangan s& bj oxy hoa tao
nén dioxit mangan (MnQO,) lam nudc ¢6 mau nau den va gdy mui tanh kim loai.
Ngoai ra, khi Mangan c¢6 mit trong nudc gip Clo thi ciing tao két tia can bam
dioxit mangan va c6 thé gy tic duong ong.

Mangan va stc khoé: Moi sinh vat déu phai can Mangan dé ton tai va
phat trién. Mangan 14 nguyén t6 dong vai tro thiét yéu trong tit ca cac dang
song.

Trong co thé nguoi, Mangan duy tri sy hoat dong ctia mdt s6 men quan
trong va tang cudng qué trinh tao xuwong. Hang ngay, mdi nguoi trudng thanh
can 2 - Smg Mangan. Mangan c¢6 nhiéu trong ngii cbc con nguyén v cam, gao,
bot mi, trong cac loai rau, qua Mangan ciling c6 mot luong dang ké. Do nguén
cung cAp Mangan kha phong pht va nhu cau khong cao hau nhu khong ai bi
thiéu Mangan. Tuy nhién, trong qua trinh sinh hoat st dung nguén nudc nhiém
Mangan cao c6 thé gdy ngd doc Mangan, giy rdi loai hoat dong than kinh.
Nhitng nguoi dé nhiém doc Mangan 1a tré em, ngudi gia va phu nit ¢6 thai va
nhitng nguoi mic bénh vé gan, mat.

Trong nganh phim anh, cong nghiép gidy Mangan c6 anh hudng rat 10n,
n6 lam den gidy va lam cho phim anh khong duoc sic nét.

1.4.4. Tinh hinh 6 nhiém Mangan

Mot nghién ctru méi day vé nudc ngam tai dong bang song Hong cho thay,
nguén nudc ngém & mién Bic Viét Nam bi 6 nhiém kim loai nang noi chung,
Mangan néi riéng & mirc do rt cao gdy nguy hiém cho ngudi sir dung.

Trong hon 10 ndm qua cac nha khoa hoc thé gi¢i da nhan thay rang tinh hinh
6 nhiém kim loai ning trong d6 c6 nguyén té6 Mangan néi riéng ngdy cang gia
tang. Pac biét 1a ¢ cac quéc gia nhu: An Do, Dai Loan, Arhentina, Trung Quéc,
Mong C6, Mehico, Thai Lan, Bangladesh, M§, Campuchia, Vi¢t Nam.

Theo céac thong bao ctia B Tai nguyén va Moi truong cic tinh dong bang
bac bo nhu: Ha Noi, Ha Nam, Hung Yén, Vinh Phuc, déu co hién tuong 0 nhiém

kim lgai nang.
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Theo danh gia cia WHO, nudc ta co trén muoi triéu ngudi c¢é thé phai doi
mit v6i nguy co tiém tang vé nhiém doc kim loai ning.

Trong moi trudng thudng ton tai nhidu héa chat khac nhau. Kho c6 thé
n6i mot hoa chit nao ¢ doc hay khong doc. Nguoi ta dung ham luong gidi han
dé dién dat tinh doc va khong doc cua hoa chat. Khi néng dd cua hoa chit 16n
hon gidi han cho phép thi n6 s€ gay doc hai, gay ra nhiing tac hai cho qua trinh
song.

Quyét dinh s 1329/2002/BYT/QD, ngay 18/4/2002 cua B Y té quy
dinh TCVN 6182 — 1996, (ISO 6595 —1982) gidi han cho phép dbi v6i kim loai
ning trong nudc in, uéng la 0,05mg/l ddi véi Mangan. Nhu vay néu nhu ham
lwong Magan trong nude an va udng 16n hon 0,05mg/1 thi s& gy doc, c6 hai cho
suc khoé con nguoi.

Mot bao cao vé ngudn nudc ngdm & khu vuc dong bang song Hong cua
cac chuyén gia qudc té cho thdy nhimg con s6 dang lo ngai. Boi mirc d6 6 nhiém
kim loai ning rat cao trong khi nhiéu nguoi dan & ving dong bang song Hong
hién dang st dung nudc ngdm trong cac sinh hoat hang ngay.

Céc chuyén gia da thu thap mau tir 512 giéng dao trong khu vuc dé phan tich
Mangan ciing nhu cac kim loai nang va cc chat doc khac. Theo tap chi National
Academy of Science trich 10i cac chuyén gia nghién ctru cho biét c6 dén 44% sb
giéng nudc duge lay mau tir dong bang song Hong bi nhiém Mangan vuot qué
mutrc cho phép cua to chirc Y t& Thé gidi.

Theo t6 chirc y té thé gidi, nudc nhiém hon 50 microgram Mangan trén 1 lit
nudce bi coi 12 khong an toan. Nhitng ngudi bi nhiém Mangan 1au dai, s& tich luy
chat nay trong co thé va tac dong rat nguy hiém véi than kinh va sy phat trién tri
tué, nhat 13 & tré nho. Nhiing nguén nudc ¢6 ham luong Mangan vuot qua mirc
cho phép s& sinh ra luong vi khuan 16n anh huong dén duong rudt. Néu vuot
ham luong nay s& gay doc hai cho co thé thong qua co ché giy doc toi nguyén
sinh chat cua té bao. Pic biét 1a tic dong 1én hé than kinh trung wong, giy t6n

thuong than, bd may tuan hoan phoi, ngd doc ning giy tir vong.
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1.4.5. Phwong phap xdc dinh Mangan

Pé x4c dinh Mangan ngudi ta ding phuong phap so mau trong d6 Mangan
duogc oxi héa thanh pemanganat bang pesunfat va tién hanh do tric quang & budc
song A = 525nm.

4AMn®* + 5S,05” +16 H,0 =4MnO, + 10SO,” +32H"
(khéng mau) (mau tim)

Céc ion clorua, sét, niken, lam can tr& phép xac dinh mau ta loai trur bﬁng
cach thém vai giot axit HsPO, va vai ml dung dich AgNOs.
1.4.6. Phwong phap xw ly Mangan

Nguoi ta thuong ap dung xir Iy Mangan dong thoi véi xir 1y sat bang
phuong phap oxi hoa.

Oxi héa bang oxi khong khi , phan ung xay ra hoan toan & pH > 9.5, vi
vy con dudng thong thudng dé oxi héa Mangan 14 ding cac chat oxi hoa nhu:
Cl,, KMnO,, O; dé chuyén Mangan vé dang két tua sau do loc.

Céc phan Uing oxi hoa Mangan:

2Mn** +0, + 2H,0 = 2MnO, + 4H'
Mn** + Cl, +2H,0 = MnO, + 2CI + 4H’
3Mn** +2KMnO, +2H,0 = 5MnO, + 2K" + 4H"

Hoac xtr Iy Mangan b'fmg vat li€u loc xtc tac MnO, trén than hoat tinh.
1.5. Gi6i thiéu vé phwong phap hap phu [3] [7] [10]

Hién nay, c6 rat nhiéu phuong phéap xi 1y nuéc thai: Cac phuong phap co
hoc, phuong phép xur 1y sinh hoc, cac phuong phap hoéa 1y va cac phuong phép
hoa hoc. Trong d6, phuong phap hap phu 13 mot phuong phap xir Iy dang duoc
cha y nhiéu trong thoi gian gﬁn day do hang loat ddc tinh uvu viét cua n6. Vat
liéu hdp phu duogc ché tao tir cic ngudn nguyén liéu tu nhién va cac phé thai
ndng nghiép sin c6 va dé kiém, quy trinh xtr Iy don gian, cong nghé xir 1y khong
doi hoi thiét bi phirc tap, dic biét cac vat liéu ndy co6 do bén khé cao, c6 thé tai

sinh st dung nhi€u lan nén gi4 thanh thap ma hi¢u qua cao.
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1.5.1. Cdc khdi ni¢m

Hap phu 1a su tich lily chét trén bé mat phan tach pha. Day 1a mot phuong
phap nhiét tach chat trong d6 cac cau tir xac dinh tir hdn hop 16ng hodc khi duoc
hép phu trén bé mat chit rin xdp. Trong do:

- Chat hip phuy: La chat c6 bé mit & d6 xay ra sy hip phu.

- Chat bi hap phu: La chat dugc tich lily trén bé mit.

- Pha mang: Hon hop tiép xtc voi chit hip phu.

Qua trinh nguoc v4i qua trinh hip phu 13 qua trinh giai hip. D6 1a qua
trinh di ra ctia chét bi hap phu khoi 16p bé mat.

Tuy theo ban chat cta luc twong tac gitta chat hap phu va chat bi hap phu
ma nguoi ta chia ra hip phu vat Iy va hap phu hoa hoc:

- Hép phu vat ly gy ra bai luc VanderWals gita phan tir chat bi hap

phu va bé mat chat hap phu. Lién két ndy yéu dé bi pha va.

- Hap phu hoéa hoc gay ra boi luc lién két hoa hoc gitra bé mat chat hap

phu va phan tir bi hap phu. Lién két nay bén, kho bi phé va.

Trong rat nhiéu qua trinh hap phy, xdy ra dong thoi ca hai hinh thtic hap
phu, hap phu héa hoc duoc coi nhu 13 trung gian giita hap phu vat Iy va phan
ung hoa hoc.

Can bang hap phu: Qua trinh chét khi hodc 1éng hap phuy trén bé mat 1a
mot qua trinh thuan nghich. Cac phan tir chat bi hap phu khi da hap phu trén bé
mit chat hdp phu van c6 thé di chuyén lai pha mang. Theo thoi gian, lwong chit
bi hap phu tich tu trén bé mit chat ran cang nhiéu thi toc d6 di chuyén ngugc tro
lai pha mang cang 16n. Pén mot thoi diém nao do, tbe do hép phu béng tbc do
giai hap thi qua trinh hap phu dat can bang.

Tai trong hép phu can br:ing biéu thi khéi lugng chét bi hép phu trén mot
don vi khéi lwong chat hap phu tao trang thai can bang dudi cac diéu kién ndng
do va nhiét do cho trudc.

Tai trong hap phu bdo hoa (q) 12 tai trong ndm ¢ trang thai can bang cua

hdn hop khi, hoi bao hoa.
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c;—cg).V
q= (< mf)
V: Thé tich dung dich
m: Khéi luong chat hap phu
Ci: Nong d6 dung dich ban dau
Ct: Nong d6 dung dich khi dat can bang hap phu
Ciing c6 thé biéu hién dai lwong hap phu theo khéi lwong chat hip phu

trén mot don vi dién tich bé mat chat hép phu.

S: Dién tich bé mat riéng cta chat hap phu

V: Thé tich dung dich

m: Khéi lugng chét hap phu

Ci: Nong d6 dung dich ban dau

Cr: Nong do dung dich khi dat can bang hap phu
1.5.2. Cdc mé hinh co ban ciia qud trinh hip phu
1.5.2.1. M6 hinh dgng hoc hip phu

Sy tich tu chat hap phu trén bé mat vat ran gdm hai qué trinh: khuéch tan
cac phan tir chat bi hip phu tir pha mang dén bé mit vat ran (khuéch tan ngoai)
va khuéch tan vao trong 16 x6p (khuéch tan trong) . Nhu vay luong chat bi hip
phu trén bé mit vat ran s& phu thudc vao hai qué trinh khuéch tan. Tai trong hap
phu s& thay ddi theo thoi gian cho téi khi qua trinh hdp phu dat can bang.

Goi toc do hép phu la bién thién do hép phu theo thoi gian, ta co:

dx
r=—
dt
Khi tc do hép phu phu thudc bac nhét vao sy bién thién bac nhat vao su
bién thién nong do theo thoi gian thi:
dx

r= d_ = ﬁ (Ci- Cf): k-(qmax' Q)

t_
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B: Hé sb chuyén khéi

Ci: Nong d6 chat bi hip phu trong pha mang tai thoi diém ban dau
Cr.: Nong d6 chat bi hip phu trong pha mang tai thoi diém t

k: Hang sb téc do hap phu

q : Tai trong hap phu tai thoi diém t

Omax : T4l trong hép phu cuc dai

1.5.2.2. Cic mé hinh hip phu ding nhiét

Pudng dang nhiét hip phu 1a duong mé ta sy phu thudc cia tai trong hap

phu tai mot thoi diém vao ndng d6 can bang cua chat hip phu trong dung dich

tai thoi diém d6. Cac duong dang nhiét hap phu c6 thé xay dung tai mot nhiét do

nao do br?lng cach cho mot luong xac dinh chat hép phu vao mot lugng cho trudce

dung dich c6 nong do di biét ctia chat bi hap phu trong dung dich. Luong chat bi

hap phu dugc tinh theo cong thirc:

m = (Ci- Cy).V
m: Khoi lugng chét
Ci: Nong d6 dau cta chit bi hip phu
C: Nong do can bang ciia chat bi hap phu
V: Thé tich cia dung dich chat bi hap phu

* M6 hinh hdp phu dang nhiét Langmuir

Mo ta qué trinh hap phu mot 16p don phan tir trén bé miat vat ran. Phuong

trinh Langmuir dugc thiét 1ap trén cac gia thiét sau:

Cac phan tir duoc hap phu don 16p trén bé mat chat hap phu.

Sy hap phu I chon loc.

Giira cac phan tir chat hap phu khong c6 tuong tac qua lai véi nhau.

Bé mit chat hdp phu déng nhat vé mit ning lwong, nghia 1a su hap phu
xay ra trén bat ki chd nao thi nhiét hap phu van 1a mot gia tri khong doi.
NGi cach khéc, trén bé mat chat hap phu khdng cé nhitng trung tam hoat
dong.
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Phuong trinh hap phu dang nhiét Langmuir :

q : Tai trong hap phu tai thoi diém cin bang (mg/g)

Omax : T4i trong hip phu cuc dai (mg/g)

b : Hang s (1/mg) chi &i lyc ctia vi tri lién két trén bé mat chat hap phu

Khi b.Cs << 1 thi g = qmax.b.Cs mé ta viing hap phu tuyén tinh

Khi b.C>> 1 thi q = max M6 ta viing hap phu bdo hoa

Khi ndng d6 chat hap phu nam giira hai gi6i han trén thi duong dang nhiét
biéu dién 12 mot doan cong.

Pé x4c dinh cac hang sb trong phuong trinh hap phu dang nhiét Langmuir
c6 thé st dung phuong phap do thi bang cach dwa phuong trinh trén vé

phuong trinh dudng thang :

Ci+

Cr 1
q qmax ' gqmax.b

Xay dung do thi su phu thudc cuia C¢/q vao Cs sé xac dinh duoc cac thong

s6 trong phuong trinh Langmuir :

: ch
q
a
M
O ch O

ch

Hinh 1.1. Puong dang nhiét hap phy  Hinh 1.2. D6 thi sw phu thudc cia
Langmuir C./q vao Cy,
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tgat = 1/Qmax
* M6 hinh hdp phu dang nhiét Freundlich
bay 1a mot phuong trinh thyc nghiém c6 thé sir dung dé mo ta nhiéu hé
hap phu hoa hoc hay vat Iy. Céc gia thiét ciia phuong trinh nhu sau:

- Do tuong tac day giira c4c phan ta, phan tir hap phu sau khi bi day boi céc
phan ttr hap phu trudc, do d6 nhiét hap phu giam khi ting do che pha bé
mat.

- Do bé mit khong ddng nhét, cac phan tir hdp phu truéc chiém cac trung
tam hap phu manh cé nhiét hap phu I6n hon, vé sau chi con lai cac trung
tam hap phu c6 nhiét hap phuy thap hon.

Phuong trinh nay duoc biéu dién bang mot ham mil :

q=k.C; 1

trong do:

Cr. Nong do6 can bang ctia chat bi hap phu

q : Tai trong hap phu tai thoi diém cin bang (mg/g)

k: Dung luong hap phu (i luc chat hap phu d6i voi bé mat chat hip phu)
héng ) nay phu thudc vao nhiét do, dién tich bé mit va cac yéu t6 khac

n: Cuong d6 hap phu, hing s6 ndy phu thudc vao nhiét d va ludn 16n hon 1

Phuong trinh Freundlich phan anh kha sat s6 liéu thuc nghiém cho vung
ban dau va ving giita ciia ving dang nhiét.

Pé xac dinh cac hing sb, dua phuong trinh trén vé dang duong thang:

lgg = Igk + (1/n).IgC
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a(mg/g)t lgq 4
tep
@) Ci(mg/l) O lgCs
Hinh 1.3: Puong dang nhiét Frenundrich ~ Hinh 1.4: Sy phu thugc 1gq va 1gCq
MO = Igk

1.5.2.3. Hap phu trong mdi trueong nwéc

Trong nudc, tuong tac gitta mot chat hap phu va chat bi hap phu phirc
tap hon rat nhiéu vi trong hé c6 it nhét 1 ba thanh phan gay tuong tac: nudc,
chét hﬁp phu va chat bi hép phu. Do su c6 médt cia dung moi nén trong hé s€
Xay ra qua trinh hap phu canh tranh giita chat bi hap phu va dung moéi trén bé
mit chat hip phu. Cip ndo c6 twong tac manh thi hap phu xay ra cho cip do.

Tinh chon loc cta cip twong tac phu thudc vao cac yéu td: d6 tan cia chat
bi hap phu trong nudc, tinh wa hodc ki nudc cua chat hip phu, mic d6 ki nudc
ctia cac chat bi hap phu trong mdi truong nude.

Trong nudc, cac ion kim loai bi bao boc bd1 mot 16p vo cac phan tu
nudc tao nén cac ion bi hidrat hoa. Ban kinh (d¢ 16n) cua 16p vé hidrat dnh
huéng nhiéu dén kha nang hap phu cta hé do 16p vo hidrat 1a yéu td can trd
tuong tac tinh dién. Vi cac ion cung dién tich thi ion c6 kich thudc 16n s& hap
phu t6t hon do ¢6 d6 phan cuc 16n hon va 16p vo hidrat nho hon. Vi cac ion c6
dién tich khac nhau, kha nang hap phu cua cac ion c6 dién tich cao tét hon nhiéu
so v&i ion ¢o dién tich thap.

Sy hép phu trong méi trudng nude chiu anh hudng nhiéu boi pH. Sy thay

d6i pH khong chi din dén su thay d6i vé ban chat ctia chét bi hap phu (cac chat

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh 30



Khoéa luan tét nghiép Truong PHDL Hai Phong

c6 tinh axit yéu, bazo yéu hay trung tinh phan li khac nhau & cac gié tri pH khac
nhau) ma con 1am anh huéng dén cac nhom chirc trén bé mit chat hap phu.
1.5.2.4. Mt 56 yéu té anh hwéng dén qud trinh hip phu va gidi hip

Tinh chat ctia chat hip phu va chat bj hip phu: Thong thudng cac chét
phan cuc d& hip phu 1én bé mit phan cuc va cac chat khong phan cuc d& hap
phu 1én bé mit khong phan cuc.

Do xOp cua chat hip phu ciing anh huéng dén kha niang hap phu. Khi
giam kich thudc mao quan trong chat hap phu xdp thi su hap phu tir dung dich
thuong tang 1én. Nhung dén mot thoi han nao dé, kich thuéc mao quan qua nho
s& can trd su di vao cua chat hip phu.

Nhié¢t do: Khi tang nhiét do, su hép phu trong dung dich giam. Tuy nhién,
d6i voi nhitng cau tir tan han ché, khi tang nhiét do, d6 tan tang lam cho nong do
ctia nd trong dung dich ting 1én, do vay kha ning hap phu ciing c6 thé ting lén.

Ngoai ra, con c6 cac yéu té khac nhu: Nong d6 cia chat tan trong chét
long, ap suat dbi véi chat khi, qué trinh hdp phu canh tranh ddi voi cac chét bi
hap phu, su thay doi ciia pH.

1.6. Aluminosilicat [3, 10]
1.6.1. Gioi thiéu chung

Aluminosilicat 13 hdn hop cac loai oxit Al va Si v6i 1 luong nuéc khong
16m 1&m.

Aluminosilicat c6 thé tim thdy trong tu nhién (dét sét...) hoic duoc tong
hop c6 ti 1¢€:

- SiO,: 75-90%
- AlLO;: 10 -15% @ Nouyén t& Silic

Aluminosilicat trong tu nhién O Nguyén tcr oxy

gém chil yéu hai loai: loai cdu trac , ,
_ X L Loz o Hinh 1.5: Cdu tao cua khoi 4 mat
tinh thé Zeolit va loai cau trac 16p ho silic, khoang cach Si-O la 1,6 A

khoang set.
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1.6.2. Ciu tgo chung

Pon vi co sd cdu tao nén khoang vat 16p Silicat 1a khdi 4 mat Silic-oxy co
cong thirc [SiO4]* v6i 1 nguyén tir Silic ndm giita 4 nguyén tr oxy nam & 4
dinh.

Céc khéi [SiO4]* c¢6 thé ghép ndi véi nhau theo cac phuong dé tao thanh
cac 16p Silicat phu 1a Silicat dai, Silicat ddo, Silicat khung...Ngoai ra do thura 4
hoé tri 4m nén c6 thé lién két v6i nhiéu nguyén t6 khac & dang cation nhu Ca®,
Mg*, K*, Na'...Dic biét, Silic trong khdi 4 mit c6 thé duge thay thé boi Al
(thay thé dong hinh khac chat) tao thanh nhom Silicat (alumino Silicat).

1.6.3. Tinh chit va ieng dung

Aluminosilicat 1a hop chat c6 dién tich bé mat va do x6p cao. Dién tich bé
mat va do xép phu thudc vao do truong nd. PO truong nd cang cao thi dién tich
bé mit cang cao. Chinh vi vy nén 1a mot chat hap phu pho bién va ¢ kha nang
ung dung rong dai.

Vi du nhu betonit hay montmorilnit: khi do dién tich bé mat & trang thai
kho chi 14 vai chuc hay trén 100 m?/g nhung néu do & trang thai truong né ¢ thé
1én toi 700 — 800 m?/g .

Ching thuong duoc st dung dé hap phu chit hitu co, cac polyme, vi
khuan, mot s cac phirc chat hodc kim loai trong méi truong nude.

San pham bién tinh chi yéu 1a hoat hoa véi axit, sét attpulgit va
montmorilloni dung dé hip phu mau va cac tap chat trong dau thuc vat va co tén

goi 1a sét tay trang.
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CHUONG 2. THUC NGHIEM
2.1. Dung cu va thiét bi héa chat
2.1.1. Dung cu
- May khuay tir, may do pH.
- B0 loc hat chéan khéng.
- Thiét bi chung ct hdi luu.
- Tu sdy.
- Binh dinh mac: 50ml, 100ml, 250ml, 500ml, 1000ml.
- Pipet: 1ml, 2ml, 5ml, 10ml, 20ml, 30ml.
- CA4c can, binh non va dta thuy tinh.
- Giado.
2.1.2. Hoa chat
Thuay tinh long tinh khiét c6 ham luong SiO, chiém 23-25%,
d=1,4g/cm’
_ Aly(S0,)s.18H,0, NH,OH, Cd(NO,),, Pb(NOs),, MnSO,.H,0 tinh
khiét phan tich.
2.2. Xac dinh Mangan
Trong nudc Mn thudng nam & 2 dang tan va khong tan. O dang tan Mn
thuong ton tai & dang Mn*, con & dang khong tan 1a két taa hidroxit. Phuong
phap xac dinh Mn 1a ding chat 6xy h6a manh amonipesunfat va chat xdc tac la
ion Ag” trong moéi truong axit dé 6xy héa Mn®* thanh Mn™ ¢6 mau tim hong.
Két qua duoc xac dinh trén may do mau.
* Yéu té can tro
- lon (CI") gay can trd xac dinh, loai bé bang cach thém dung dich
AgNO;, loai bo két tua s& loai dugc CI'.
- Chét hitu co loai bo bang cach vo co hoa véi vai giot axit photphoric.

- CAc chat co6 mau khac duoc loai trir bang cach ding mau trang.
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* Hoa chdt sir dung

Dung dich Mangan chuan: hoa tan 0,307 g MnSO,.H,O trong 10ml axit
sunfuric 1: 4. Thém nudc cat 2 1an dén 1000 ml duoc dung dich chuan
100 mg/I.

Axit photphoric dac.

AgNO; 10% : hoa tan 10,4 g AgNOj; trong 100 ml nudc cét.

Amonipesunfat dang ran.

Axit sunfuric dac.

*Xady dung dwong chudn

Lay mot diy 6 binh tam giac cho dung dich chuan Mangan 100mg/l

vao do theo thé tich 1an luot 14 0; 0,5; 1; 1,5; 2; 2,5 ml. Thém vao mdi

binh lan lugt 1 ml H,SO, dic, 2 giot AgNO3; 10%, 1g amonipesunfat.

Sau d6 thém nude cat 2 1an vao mdi binh t6i khoang 30ml 16i dun séi 1

phat. Lam ngudi nhanh bang nudc may. Dinh muc thanh 100ml bing

nudc cat trong binh dinh mac. Po mau trén may do quang budc song

525 nm. Tir mat d6 quang do duoc v& dudng chuan.

Bang 2.1: Két qud xdc dinh dwong chuan Mangan.

C (mg/l) ABS
0 0
0,05 0,049
0,1 0,086
0,15 0,129
0,2 0,171
0,25 0,219

GVHD: Th.s Nguyén Thi Cam Thu
Sinh vién: Nguyén Bic Minh

34



Khoéa luan tét nghiép

Truong DPHDL Hai Phong

Hinh 2.1: Puong chudn xdc dinh Mangan

ABS

0.25

y =0.8594x+ 0.0016
0.2 R2=0.9988

0.1

!

0 0.05 0.1 0.15 0.2 0.25

03

s ’ . 2 Py ’
* Quy trinh xdc dinh Mn“" trong mau nuéc

- LAy 40ml mau thyc, thém 1ml H,SO, dic, vai giot HsPO,, lic déu. Sau
d6 nho tir tir AGNO; cho t6i khi khong thay xuét hién két tua. Loc bo

két tia. Thém 1 g amonipesunfat, dun s6i 1 phit roi 1am nguoi nhanh

bang nudc may, do mau & budc séng 525nm.

* Dy tinh két qud

Dua vao duong chuan xac 14p ham twong quan y = a.x + b véi:

- x 12 ham lugng Mn (mg) trong mau

-y lamat do quang

Tt mat d6 quang (y) do dugc cua cac mau thyc thay vao ham twong quan

tinh theo cong thirc:

[Mn] = x.1000/V (mg/l)
Trong do:
- x la ham luong Mn theo duong chuan (mg)
-V la thé tich tinh theo mau dem phan tich (ml)

ta c6 ham lugng Mn (x) trong miu tinh theo mg. Nong d6 Mn can xé4c dinh dudc
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2.3. Phwong phap ché tao vt liéu Aluminosilicat xop

2.3.1. Ché tao Aluminosilicat bién tinh
- Lay 10ml thay tinh 16ng, pha lodng 5 1an bang nudc cat roi khudy déu.
Nho tur tir 32ml dung dich NH4CI 5M vao dung dich trén. Loc va rira

dén pH = 7, sdy mau & 100°C. Thu dugc mau ky hiéu 1a M.

- Lay 100ml thay tinh l6ng va 250ml nuéc cit cho vao céc 2 lit. Khuay
déu thu dugc dung dich 1 (dd 1). LAy lan luot X (g) Al,(SO4)s.18H,0
va 80ml H,O cho vao coc 500ml ta dugc dung dich 2 (dd2). Nho tir tix

dd2 vao dd 1, thu duoc két tta mau trang. Sau d6 rira két taa nhiéu lan

téi pH = 7. Loc hat chan khong va sy két tua trong 24h & 100°C.

Trong d6, X 1a khéi luong Alx(SO.)3.18H,0 (Xg) twong mg vai ty 1¢
Al/Si1 trong vat liéu Aluminosilicat 1a 10, 15,20, 25 va 30%. Ky hi¢u lan luot

cac mau Vélt héu la MlO; M15, Mgo, Mgo.

Hinh 2.2. So do qua trinh ché tao vit liéu Aluminosilicat xép

Dung dich thuy
tinh long

Két taa va dinh hinh

Al,(SO,);.18 H,0

Y

Gia cong hat

Aluminosilicat xop

Nung

A

bién tinh
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2.4. Khao sat kha ning hiap phu Mn** ciia cac vt liéu
2.4.1. Khio sdt dnh hwong ciia ham lwong Al dén kha ning hip phu Mn**
cua vt liéu

Tién hanh khao sat anh huong cua ham luong Al dén kha niang hap phu
Mn?* cua vat liéu thuc hién theo cac budc sau:

Budc 1: Chuén bi 5 binh thuy tinh c¢& 250 ml, can chinh xac 0,4 g cac vat
liéu My — M5 cho vao mdi binh.

Budc 2: Dung pipet hut chinh xac 40 ml dung dich Mn®* ¢c6 ndéng d6 ban
dau 100 mg/l vao 5 binh thay tinh trén.

Budc 3: Lac cac binh trén trong 2h.

Budc 4: Sau khi lic xong tién hanh loc léy dung dich roi x4c dinh néng do
Mn®* con lai theo quy trinh x4c dinh Mangan trong mau nudc néu trén.

2.4.2. Khdo sdt dnh huéng ciia nhiét dp nung dén kha ning hép phu ciia vit
liéu
Tién hanh khao sat anh huéng ciia nhiét d6 nung dén kha niang hip phu Mn**
cua vat licu.

Bude 1: Vit lidu Myg voi ham luong xac dinh dugce siy & cac nhiét do
khac nhau: 100°C, 200°C. Tiép theo dugc nung & cac nhiét do 300°C, 400°C
va 550°C.

Budc 2: Chuan bi 5 binh thuy tinh c& 250 ml, can chinh xac 0,4 g vat liéu
My, cho vao mdi binh.

Budc 3: Dung pipet hat chinh xac 40ml dung dich Mn** ¢6 nong do ban
dau 100 mg/1 cho vao 5 binh thuy tinh trén.

Budc 4: Lic cac binh trén trong 2h.

Budc 5: Sau khi lic xong tién hanh loc lay dung dich r6i x4c dinh néng do

Mn®* con lai theo quy trinh x4c dinh Mangan trong mau nudc néu trén.
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2.5. Khio sat cac diéu kién t6i wu dé hip phu cac ion Mn*" ciia vt liéu
2.5.1. Khdo sdt dnh huéng ciia pH dén khd ning hip phu Mn®* ciia vit ligu
Bué6c 1: Chuén bj 5 binh thuy tinh c& 250 ml, can chinh xac 0,4 g vat li¢u
Mo vao mdi binh.
Budc 2: Dung pipet hit chinh xac 40 ml dung dich Mn?* 100 mg/l vao 5
chce trén.
Budc 3: Piéu chinh pH tir khoang 2 + 8 va lac trong 2h.
Budc 4: Sau khi lic xong tién hanh loc 1y dung dich r6i xac dinh nong do
Mn®* con lai theo quy trinh xac dinh Mangan trong mau nudc néu trén.
2.5.2. Khdo sdt anh hwéng ciia thoi gian dén kha nang hap phu Mn®" ciia vit
liéu
Budc 1: Chuén bi 5 binh thuy tinh c& 250 ml, can chinh xac 0,4 g vat licu
Mo vao mdi binh.
Budc 2: Dung pipet hit chinh xac 40 ml dung dich Mn** 100 mg/I vao 5
chce trén.
Budc 3: Pem lic, sau 0,5h, 1h, 1,5h, 2h, 2,5h, 3h, 4h 1§y ra va xac dinh
ndéng do ctia Mangan theo quy trinh néu trén.
2.5.3. Khdo sdt xdc dinh tdi trong hdp phu
Pé xé4c dinh tai trong hap phu ddi vdi Mn*, tién hanh cac budc sau:
Budc 1: Chuan bj 10 binh tam gidc, can chinh xac 0,4 g vat liéu cho vao
mdi binh.
Budc 2: Pha dung dich miu c6 ndong do Mn®* 1000mg/I
Budce 3: Dung pipet hat 10 ml, 20 ml, 30 ml, 40 ml, 50 ml, 60 ml, 70 ml,
80 ml, 90 ml, 100 ml 1an luot vao cac binh dinh mic 100 ml va dinh mtc
bang nudc cat.
Budc 4: Piéu chinh pH dung dich vé pH téi wu sau dé lic trong thoi gian
t61 wu hap phu da khao sat & trén.

Budc 5: Pem loc 14y dung dich va tién hanh x4c dinh lai ndng d6 Mn*".
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Budc 6: Tinh toan ndng d6 Mn®* true va sau khi hap phu s& xac dinh tai
trong hap phu theo cong thirc 1.1
2.5.4. Khdo sdt qud trinh gidi hdp Mn®" ciia vit liéu
Budc 1: Chuan bi 1 binh tam giac 100ml, can chinh xéc 1g vat liéu.
Budc 2: Dung pipet hut chinh x4c 25ml dung dich Mn** 100mg/1 vao cdc.
Budc 3: Pem lic cbe trong vong 2h, sau d6 loc 1y dung dich va xac dinh
ndéng do Mn”* theo quy trinh trén.
Budc 4: Tién hanh giai hap, tai sinh vat liéu bang dung dich NaCl 0,1 M.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Két qua khio sat cic yéu to6 anh huéng trong qua trinh diéu ché vat liéu
dén kha ning hip phu Mn**
3.1.1. Két qud dnh hwéng ciia ham lwong Al dén kha ning hdp phu ciia vit
liéu
Tién hanh khao sat kha ning hip phu Mn®* ndng d6 ban dau 100mg/! cua
5 loai vat liéu thu dugc két qua nhu bang 3.1

Bdng 3.1: Két qua so sanh kha nang hdp phu Mn®* ciia cdc vit liéu Mo, My,

Mis, Mao, Ms.
Tén vat Nong d6 Mn** | Nong dé Mn* con _ ;
liéu ban dau (mg/l) lai (mg/I) Higu suat (%)
M 100 70,34 29,66
Mo 100 18,95 81,05
Ms 100 27,82 72,18
My 100 44,97 55,03
Ms 100 76,86 23,14

Hinh 3.1: D6 thi biéu dién anh huéng cia kha ning hap phu Mn®** cia cdc

vat liéu.
H (%)
90 81.05
80 72.18
70
60 55.03
50
40 29.66
30 2314
20
10
0 T T T T 1 Vat ]j.éu
MO M10 M15 M20 M25
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Két qua khao sat kha nang hdp phu Mn** cta cac vat liéu khac nhau, véi
néng dd ban dau (Co) 100 mg/1 duoc thé hién trén hinh 3.1 cho théy, vat liéu
c6 ham lugng Al 10% hép phu tdt nhat. Vi vay chung t61 chon My 1a vat liéu
hap phu cho cac nghién ctru tiép theo.

3.1.2. Két qua anh huwéng ciia nhigt dp nung dén kha néing hép phu ciia vit
liéu

Tién hanh diéu ché vat liéu My, ¢ nhiét do khac nhau: 100°C, 200°C. Tiép
theo 1a nung & cac nhiét do 300°C, 400°C, 550°C ta dugc bang sau:

Bang 3.2: Két qud khdo sdt anh hwdng ciia nhiét dé nung dén kha nang

hcfp phu Mn** ciia vat lieu

Nhiét dd | Nong ddo Mn®* ban ddu | Nong dp Mn** | )
o Hiéu suat (%0)
(°C) (mg/l) con lai(mg/l)
100°C 100 18,95 81,05
200°C 100 24,10 75,90
300°C 100 45,66 54,364
400°C 100 62,78 37,22
550°C 100 57,62 42,38

Hinh 3.2: Do thi biéu dién dnh huwong cia nhiét d¢ nung dén kha nang hdp

2+ ” M A
phu Mn®" cua vdt liéu

H (%
o0 ()

80 s

70 \’\
60 \
50 \

20 \‘-0-——--""""4 ——H (%)
30
20
10
0 T T T T T ]
0 100 200 300 400 500 600 t(OC)
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Tir cac két qua trén, chung t6i thdy vat liéu dugc bién tinh bang 10% Al
(Myo) va sdy & 100°C cho két qua hap phu Mn?* 16n nhat.
3.1.3. Nghién cvwru dic tinh cua vit liéu
Két qua chup XRD cho théy vat liéu My khi nung & nhié¢t 4o khac nhau

déu ton tai & dang v6 dinh hinh.

1069
1

v, (Si-O-Si)

don(H20)
1639

| d(Si-O-Si)
v (Si-O-Si) 459
793 |
1500 1000 : 500 400.0

cm-1

Hinh 3.3: Pho IR ciia vt liéu Mig

Hinh 3.3 12 phd IR cua vat liéu Myo cho thdy xuat hién cac pic dic trung
cta lién két Si-O-Si. Pic & 1069 va 793cm™ dic trung cho dao dong hoa tri
d6i xtmg va bat dbi xtng cua lién két Si-O-Si, pic & 459 cm™ dic trung cho
dao dong bién dang cua lién két Si-O-Si.

Cac két qua nay cho thay chung t6i di diéu ché duogc vat lidu silicat xp
bién tinh bang nhém. Nhom duoc dua vao vt liéu theo phuong phap sol-gel
ddng két tiia, ndm trong cdu triic ciia mang silic.

3.2. Két qua khao sat cac diéu kién ti wu cho qua trinh hip phu ion Mn**
cua vat liéu Mg
3.2.1. Két qua anh huwéng ciia pH dén kha néing hép phu ciia vit liéu

Tién hanh khéo sat anh hudng ctia pH dén kha ning hap phu Mn®* cua vat

liéu My thu duoc két qua nhu bang 3.3
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Truong DPHDL Hai Phong

Bdng 3.3: Két qud khdo st anh hudng cia pH dén kha ning hdp phu Mn**

cua vat liéu

Nong 46 Mn** | Néng do Mn*™ _ .
) _ Hiéu suat

pH ban dau con lai
(%)

(mall) (mg/l)
2 100 62,68 37,02
3 100 29,02 70,99
4 100 27,53 72,47
5 100 25,61 74,39
6 100 21,36 78,64
7 100 18,95 81,05
8 100 35,52 64,48
9 100 46,73 53,27

Hinh 3.4 Po6 thi biéu dién anh huwdng cia pH dén kha nang hap phu Mn**

cua vat lieu My
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Khoéa luan tét nghiép Truong PHDL Hai Phong

Két qua thyc nghiém cho théy vat liéu hép phu tot & pHtr4 -7. Tt nhat
1a & pH= 7. O pH thép (<3) va pH cao (>8) kha ning hap phu cation ctia vat
liéu giam rd rét.

3.2.2. Két qud anh hwéng ciia thoi gian dén kha néing hdp phu ciia vit ligu
Mo

Sau qua trinh thuc nghiém thu dugc két qua khao sat sy anh hudng cia

thoi gian lic toi qua trinh hip phu Mn®* dugc thé hién trong bang 3.4
Bdng 3.4: Két qua khdo sat anh hwéng cia thoi gian dén kha ning hdp phu

2+ ” A A
Mn“" cua vat liéu

Thai gian | Nong dd Mn®* | Nong dd Mn®* |  Hiéu suét
(h) ban dau (mg/l) | con lai (mg/l) (%)
0,5 100 56,9 43,10

1 100 37,61 62,39
1,5 100 31,73 68,27
2 100 18,95 81,05
2,5 100 18,95 81,05
3 100 18,95 81,05
4 100 18,95 81,05

Hinh 3.5: Dé thi biéu dién anh hwong cia thoi gian ldc téi kha ndng hdp phu

2+ 2 M A
Mn*" cua vat liéu
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H (%)
90

80 $
70
60

50 /

40 —H (%)

30

20
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0 ' ' ' ' ' Thoi gian
0 1 2 3 4 5 (h)

Két qua thuc nghiém cho thiy sau 2h kha ning hip phu Mn?* cua vat liéu
dat bao hoa.

Nhu véy trong cic qua trinh khao sat tiép theo chon pH = 7 va thoi gian
1a 2h cho qua trinh héap phu.

3.2.3. Két qua khdo sdt tdi trong hip phu Mn** ciia vit liéu M,

Sau khi d4 khao sat anh hudng ctia pH va anh hudng cua thoi gian tiép tuc
tién hanh khao sat anh hudng ctia ndong do dau dén kha ning hap phu Mn**
ctia vat liéu & pH=7 trong thoi gian lic 1a 2 gio.

Két qua thu dugc thé hién trén bang 3.5
Badng 3.5: Két qua xdc dinh tdi trong hdp phu Mn®" ciia vét liéu

Nong d Mn** Nong do Mn**
STT 3 o q (mg/g) Cilq
ban dau (mg/l) con lai (mg/l)
1 100 18,95 8,10 2,34
2 200 42,09 15,79 2,67
3 300 64,50 23,55 2,74
4 400 105,06 29,49 3,56
5 500 164,24 33,58 4,89
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Truong DPHDL Hai Phong

6 600 236,46 36,35 6,51
7 700 315,17 38,48 8,19
8 800 394,63 42,54 9,73
9 900 489,12 46,49 11,90
10 1000 581,31 51,39 13,88
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Khoéa luan tét nghiép Truong PHDL Hai Phong

Hinh 3.6: D6 thi biéu dién anh huéng ciia nong dé dau Mn**

q(mg/g)

50

40

30

20 /
10 ‘—O—q
0 / Nong do

1
0 200 400 600 800 1000 1200 (mg/l)

Két qua thu duoc cho thdy khi ndng d6 dung dich Mn®" ban dau ting thi
tai trong hap phu cta vat liéu ciing ting dan. Va khi nong d6 dau ting dén mot
gia tri nao do6 thi khong tang nira. Dua vao s6 liéu thuc nghiém thu duogc vé dd
thi su phu thudc Ci/q vao Cs theo 1y thuyét hip phu dang nhiét ciia Langmuir cho
vat liéu dugc mo ta nhu hinh 3.7.

Hinh 3.7: D6 thi biéu dién két qua tdi trong hcfp phu Mn** cuc dai cua

vat liéu.

Cdq

y=0.0218x+ 1.2586

14
R?=0.9881
12
10
3 /
6

/ *cf/q
4
2 —4”]

0 ¢ T T T T T T 1 Cf
0 100 200 300 400 500 600 700

Su phu thudc cua C¢/q vao Cs duoc mo ta theo phuong trinh sau:
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Khoéa luan tét nghiép Truong PHDL Hai Phong

Y =0,021x + 1,258

Ta c0 tgo = 1/gmax =2 Omax = 1/ tga = 1/0,021 = 47,62 mg/g
Nhu vy tai trong hap phu cuc dai cua vat liéu dbi voi Mn?* 1a; 47,62 mg/g
3.2.4. Két qua nghién ciru khd néng gidi hép va tdi sinh vit liéu

Vit liéu sau khi hap phu Mn”* bdo hoa duoc rira giai bang dung dich NaCl
0,1M nhiéu 1an va cubi ciing duoc rira bang nudc cat dén hét jon CI..

Sau d6 cho vat lidu vao sdy kho & 100°C dé tai sir dung.

Lap lai cac thi nghiém trén 3 lan

- Tién hanh giai hap va tién hanh thu hdi Mn?* trong cbc bang dung dich
NaCl 0,1M dugc két qua trong bang 3.6.
Bdng 3.6: Két quad nghién ciru kha nang gidi hap va thu hoi Mn**

S6 lan tai Nong dé Mn** Nong dé Mn** Hiéu suat
sinh vat liéu | ban dau (mg/l) con lai (mg/l) (%)
1 100 21,64 96,67
2 100 24,17 93,56
3 100 25,57 91,83

Nhu vdy qua két qua thuc nghiém cho thiy kha ning giai hip Mn** bang
dung dich NaCl 0,1M 1a kha tot. Hiéu suat hap phu sau 3 lan téi sinh dat khoang

92% so vo&i lan dau.
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KET LUAN

Qua két qua nghién ctru kha niang hap phu Mn* cua vat liéu Aliminosilicat
trong dung dich nuédc da thu dugc két qua sau:

1. Ché tao thanh cong vat liéu Aluminosilicat x5p bién tinh tir thuy tinh
long va phén nhom.

2. Anh huéng cua ham luong Al dén kha ning hip phu Mn?* cta vt lidu

Vit liéu Myo v6i ham lugng Al 10% c6 kha niang hap phu tot nhat.

3. Anh huéng cua nhiét do dén kha ning hap phu Mn?* cua vt lidu

Vit liéu My, duoc sdy ¢ nhiét d6 100°C c6 kha nang hap phu t6t nhat.

4. Khao sat cac diéu kién t6i wu hap phu Mn** cua vat lidu.

Vit liéu Mo hap phu Mn®* t6t nhat & pH = 7, v6i thoi gian 13 2h

Ap dung diéu kién toi wu trén cho qua trinh khao sat xac dinh tai trong
hép phu Mn?* ctia vat liéu. Két qua tai trong hép phu cuc dai cua vat liéu doi véi
Mn*" 12 47,62 mg/g.

5. Khéo sat kha nang giai hap va tai sinh cua vat liéu.

Tién hanh giai hip Mn®* va tai sinh vat liéu bang dung dich NaCl 0,1 M.

Hiéu suit hép phu sau 3 lan tai sinh dat khoang 92% so véi lan dau.
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