Khéa ludn tét nghiép

LO1 CAM ON
Tur trdi tim minh em xin chan thanh guwri 16i cam on t6i:

Co6 gido TS. Nguyén Thi Kim Dung, ¢6 di rat nhiét tinh, tn tam giup d& em
trong sudt qua trinh hoc tap ciing nhu thoi gian 1am khoéa luan. Em chan thanh

cam on cO!

Em xin gui 16 cam on toi c&c thay cd trong Bo moén k§ thuat méi truong.
Thay c6 di tao moi diéu kién tét nhat dé chiing em c6 thé hoan thanh khda hoc

mot cach nhanh nhat va chat luong.

Em xin g 10i cam on t6i anh Tuyén, anh d3 giup d& em rat nhiéu trong qué
trinh tim quing apatit. Khong co6 su gitp d& cia anh chac em khong thyc hién

duoc dé tai nay. Em xin chan thanh cam on!

Xin gui loi cam on tdi1 cac ban, nhitng nguoi ban da cung minh hoc, cung

nhau chia sé, gitip d& nhau trong subt 4 nim qua. Xin cam on!

Thuc su con xin cam on b me, di tao moi diéu kién cho con hoc tap. Sau
bao nam vt va & hém nay con c6 thé hoan thanh khoa luan nay. DU ¢ cam on

tram van lan ciing khong hét on tinh d6. Con chi biét: Con xin cam on!

Xin chan thanh cam on tat ca moi nguoi!
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LOI MO PAU

V&i muc tiéu hudng téi nam 2020 Viét Nam co ban tré thanh mét nude
cdng nghiép, vi vay viéc phat trién nganh cdng nghiép, mé rong dau tu dang
dugc nha nude va cac nha dau tu quan tam. Bao vé moi truong khong di doi véi
tbc do phat trién 12 mot trong nhitng nguyén nhan chinh dan dén tinh trang 6
nhiém moi truong ngdy cang gia ting, dic biét 1a moi trudng nudc. Nudc thai tir
cac khu coéng nghiép chua dugc xur ly dung muc cling 1a nguyén nhan lam tang
thém luong chat 6 nhiém vao nguon tiép nhan. Ping trude thuc trang do, cac
doanh nghiép ciing 4p dung mét sé phuong phap xu Iy nudc thai nham cai thién

moi truong nudc.

Hap phu 1a mot trong nhitng phuong phap dwgc tng dung rong réi boi
mét s6 wu diém cua phuong phap nay mang lai. Do c¢6 kha ning loai bo duoc
nhitng chat 6 nhiém c6 doc tinh cao, c6 mau, c6 mii khé chiu ma cac phuong
phap khac khong xir Iy hoic xir Iy khéng triét dé. Hon nira, phuong phap hap
phu con ¢6 wu diém 1a quy trinh xu 1y don gian, céng nghé xtr 1y khong doi hoi
thiét bi phac tap, chi phi xir ly thap. Tim ra mot vat liéu hap phu méi ciing 1a xu
huéng dugc cac nha nghién ciu quan tdm. Chinh vi vay dé tai em chon Ia:
“Nghién ciu kha niang hap phu Cu(ll) va Pb(ll) caa quing apatit”. Véi
mong mudn budc dau tim duoc mot s6 diéu kién toi wu cho sy hap phu cua vat

liéu.
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Chwong I. TONG QUAN
1.1. Gigi thigu chung

1.1.1. Gidi thiéu so lwoc vé kim logi ngng [1, 3]

Kim loai ning 1a nhitng kim loai c6 khéi lwong riéng 16n hon 5g/cm?®. Céc
kim loai quan trong nhat trong viéc xtr Iy nudc 1a Zn, Cu, Pb, Cd, Hg, Ni, Cr,
As...Mot vai kim loai trong sb nay c6 thé can thiét cho co thé séng khi ching &
moét ham lwgng nhat dinh nhu Zn, Cu, Fe...tuy nhién khi & mot lugng 16n hon
no s& tré nén doc hai. Nhirng nguyén té nhu Pb, Cd, Ni khong c6 1gi ich nao cho
co thé song. Nhiing kim loai nay khi di vao co thé dong vat hoic thuc vat ngay

ca & dang vét ciing co thé gy doc.

Trong tu nhién kim loai ton tai trong 3 moi trudng: moi truong khong khi,
moi trudng nude, moi truong dat va moi trudng nude. Trong mdi trudng nudc
thi kim loai nang ton tai dudi dang ion hoac phic chat... Trong ba méi truong thi
mdi truong nude 1a moi truong c6 kha nang phét tan kim loai nang di xa nhat va
rong nhat. Trong nhiig diéu kién thich hop kim loai niang trong mdi trudng
nuéc co thé phat tan vao trong moi truong dat hodc khi. Kim loai nang trong
nuéc 1am 6 nhidm cay trdng khi cac cay trong nay duoc tudi bang ngudn nudc
c6 chira kim loai nang hoac dat tréng cdy bi 6 nhiém bai nguon nuéc ¢ chia
kim loai nang chay qua. Do d6 kim loai ning trong méi trudng nudc cé thé di

vao co thé con nguoi théng qua con duong dn hoic ubng.

Cac qué trinh san xuat céng nghiép, quéa trinh khai khoang, qua trinh tinh
ché quang, kim loai, san xuat kim loai thanh pham... 1a cac nguon chinh gay 6
nhidm kim loai ning trong mdi trudng nudc. Thém vao do, cac hop chat cua kim
loai nang duoc st dung rong réi trong cac nganh céng nghiép khac nhu qua trinh
ta0 mau va nhudm, & céc san pham cua thudc da, cao su, dét, gidy, luyén kim,
ma dién va nhiéu nganh khéc... ciing 1a ngudn déng ké gay 6 nhiém kim loai

nang. Khac biét so vai nudc thai nganh céng nghiép, nudc thai sinh hoat thuong
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c6 chira trong d6 mot luong kim loai nhat dinh bai qué trinh tiép xdc lau dai véi

Cu, Zn hoic Pb trong dudng dng hoic bé chua.

1.1.2. Tac dung sinh hoa cia kim logi nang déi véi con nguwoi va méi truwong
[2]

Cac kim loai ning & néng do vi luong 1a cac nguyén té dinh dudng can
thiét cho su phat trién binh thuong cua con ngudi. Tuy nhién néu nhu vuot qué
ham lugng cho phép ching lai gay ra cac tac dong hét sic nguy hai téi sic khoe

con nguoi.

Cac kim loai ning xam nhap vao co thé théng qua cac chu trinh thirc an.
Khi d6, chung sé& tac dong dén cac qué trinh sinh héa va trong nhiéu trueong hop
dan dén nhitng hau qua nghiém trong vé mat sinh hoa. Cac kim loai ning co &i
lyc 16n véi cac nhém - SH, - SCH; ctia cac nhom enzim trong co thé. Vi thé cac

enzim bi mat hoat tinh, can tro qua trinh tong hop protein cua co thé.

1.1.3. Mgt vai nét vé nwéc thdi co chira kim logi ngng

e Nwoc thdi ciia nganh xi ma [3]

Nudc thai ctia nganh xi ma phat sinh khéng nhiéu, néng do cac chat hitu
co thap nhung ham luong cac kim loai ning lai rat cao. Ching 1a doc chat tiéu
diét cac sinh vat phu du, gay bénh cho ca va bién ddi cac tinh chat ly hoa cua
nudc, tao ra sy tich tu sinh hoc dang lo ngai theo chiéu dai chudi thuc an. Ngoai
ra con anh huong dén dudng 6ng din nudc, gy dn mon, xam thyc hé théng
cdng ranh, anh hudng dén chat luong cay trong, vt nudi, canh tac néng nghiép,

lam thoéi hoé dat do su chdy tran va tham cua nudc thai.

Nudc thai tir cac qua trinh x1 ma kim loai, néu khong duoc xur 1y, qua thot
gian tich tu va bang con duong tryc tiép hay gian tiép s& ton dong trong co thé
con ngudi va gy cac bénh nghiém trong nhu viém loét da, viém dudng ho hép,

ung thu,...
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Nuédc thai tir qué trinh xi ma c6 thanh phan da dang vé nong do va pH

bién d6i rong tir 2 + 3 dén 10 = 11.

Dac trung chung cua nudc thai nganh xi ma la chira ham lugng cao céc
mudi vo co va kim loai nang. Tuy theo kim loai cia 16p ma ma ngudn 6 nhiém
¢ thé 1a Cu, Zn, Cr, Ni,... va cling tuy thudc vao loai mudi kim loai duoc st
dung ma nudc thai c6 chura cac doc td nhu xianua, sunfat, amoni, cromat,... Cac
chét hitu co it co trong nudc thai xi ma, phﬁn chu yéu la chét tao bong, chét hoat
dong bé mit ... nén BOD, COD thudng thap va khéng thudc dbi twong xir 1y.
Péi tuong xur 1y chinh 1a cac ion v6 co ma ddc biét 1a cac mudi kim loai nang

nhu Cr, Ni, Cu, Fe, ...
e Nwdc thdi ciia lang nghé tai ché kim logi [8, 10]

Hién nay cac co sé tai ché kim loai nam trong khu dén cu nén céc chat
thai trong qué trinh san xuat, gay anh huong truc tiép dén cong ddng, l1am suy

giam chat luong cudc séng cua nguoi dan.

Ty Ié ngudi mac bénh o cac lang nghé dang c6 xu hudng ting. Tudi tho
cling giam di, thap hon 10 ndm so véi tudi tho trung binh toan quéc. Ty Ié nguoi
méc bénh than kinh, phdi, hé hap, ngoai da, diéc va ung thu chiém toi 60% tai

cac lang san xuat kim loai, tai ché phé thai.

Chét thai tir cac lang nghé da va dang truc tiép hodc gian tiép 1am anh
huong dén moi trudng dat ndng nghiép, chu yéu 1a dat trong lta. Mac do anh
huong cua cac hoat dong tai ché nay dén chat luong méi trudng dat va su tich
lity cuia cac kim loai ning trong cay trong. Ham luong cac kim loai (Cd, Zn, Pb,
va Cu) trong dat & ving anh huong cia nuéc thai tir 1ang nghé co xu hudng
dugc tich lity cao hon nhiéu so voi dat khong bi 6 nhiém. Vé lau dai nhiing tac

dong nay sé anh huong tai suc khoe nguoi dan.
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Tai cac lang nghé tai ché kim loai luong nudc su dung khéng nhiéu, chi
dung cho nudc 1am mét, vé sinh thiét bi, nha xuéng va nudc thai tir qua trinh tay
rira va ma kim loai nén c6 ham lugng cac chat doc hai kha cao, dic biét 1a céc
kim loai nang. Két qua nghién cau vé ham luong mot sé kim loai nang trong
nuéc thai cia mot sb lang nghé tai ché kim loai thu duoc cho thay tinh trang béo

dong cua cac lang nghé tai ché kim loai.

Bang 1.1. Ham lwong mét so kim logi ndng trong nuéc thai ciia mét sé lang

nghé tai ché kim logi (mg/1)

Stt Noi ldy miu Cr®* | Fe | Pb* |Cu®*|zn® | AP
1 | Chi bao — Bic Ninh 004 | 04 | 035 | 01 | 06 | -
2 | Van Chang — Nam Dinh 63 | 12 | 09 | 15 | 87 |104
3 | Phudc Kiéu — Quang Ninh 02 | 76 | 06 | 15 | 1.8 | 2.1
4 | Xuan Tién — Nam Dinh 08 | 0.3 | 044 | 3.1 | 2.15 |0.32

TCVN 5845 - 1995 1 5 01 [325]| 2 -

O nhiém tir céc lang nghé tai ché thudc mirc do 6 nhidm ning. Do viéc thu
gom va thai bo bura bai, nén anh huéng dén méi truong sinh thai va sic khoé
nguoi dan rat nghiém trong. Hau hét cac ao hd trong cac lang nghé khong thé
nudi duoc ca, do da tiép nhan mot luong nudc thai kha 16n tir hoat dong san xuat
véi ndng do 6 nhiém cao, vuot qua kha ning tu 1am sach cua méi truong va do

réc thai bira bai gay boi lang va can tré dong chay cua nude sdng hd.

1.1.4. Péng [1, 6]
1.1.4.1. Nguén géc phat sinh

Nguon thai chinh ciia dong trong nuéc thai cong nghiép 1a nuéc thai cua
qua trinh ma va nudc thai cua qua trinh rira, ngam trong bé ¢6 chira dong. Trong
cac qué trinh chira, dung cac dung dich, hién twong oxi héa lam dong tan vao
trong dung dich. Con trong cac qué trinh ma, dong duoc sir dung 1am nguyén

liéu chinh hoac chi 1a 16p pha cho cac kim loai nhu vang, bac...
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Pong trong nuéc thai thuong ton tai dudi cac dang: cac mudi Cu** hoic
ton tai dudi cac dang mudi phic. Vi du nhu khi déng duoc két hop véi NaOH
tao ra Na,[Cu(OH),].

1.1.4.2.  Pgc tinh ciia dong

Pong co doc tinh cao dbi voi hau hét cac thuc vat thay sinh, & ndng do
thip < 0.1 mg/l, nd da giy ra Gc ché cho céc loai thuc vat khéng phat trién.
Ngoai ra ddng con cd kha ning 1am mat mudi bai vay 1am giam kha niang tham

thau cua té bao.

Dbi véi con nguoi thi ddng khong qua doc boi sy két hop trung gian cua
ddng giita cac axit manh va axit yéu. Ciing khéng cé bang chiing nao ching to
dong la chat gy ung thu cho con ngudi. Tuy nhién ciing nhu cac kim loai nang
khéac, khi & ndng do cao , dong c6 thé tich liy vao cac bd phan trong co thé nhur

gan, than... va gay ton thuong cho cc co quan do.

1.1.5. Chi [1,6]
1.1.5.1. Nguén géc phat sinh

Nguén gac tu nhién:
Ham luong chi trong vo trai dat 10 + 20 mg/kg.
Trong nudc Ngam va nudc mit ndng do chi khong vuot quéa 10ug/!
Trong khong khi lugng chi dua vao khi quyén khoang 330.000 tan/nam.
Nguén géc nhan tgo:

Luong chi tiéu thy trén thé giéi ngay mét ting do vay luong chi thai ra moi

truong ngay cang 16n. Cac ngudn thai ra chi chinh 1a:

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

+ San xuét pin, acquy c6 st dung dién cuc chi
+ Str dung xang c6 pha chi

+ Qua trinh luyén thép

+ San xuat chat mau, thudc trir sau c6 sir dung chi va mot sé qua trinh san

xuat khac.
1.1.5.2. Dgc tinh

Céc tac dong cua chi 1én qua trinh sinh hoa, dac biét 1én qua trinh tong
hop heme (heme 1a nhém thay thé chira nguy@n té sat mau do CsHzN,O4Fe cua
hemoglobin va myoglobin) ca ¢ nguoi 16n va tré em. Khi ndng d6 chi trong mau

cao ngudi ta thay:
+ Tang ti & protoporphyrin ¢ hong cau

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

viy axit nay khong duoc tich liy trong co thé.

+ Do thiéu heme dé tong hop hemoglobin nén gay bénh thiéu méau khi néng
do chi 1én téi 1.92umol/l (40ug/dl)

+ Chi anh huong dén hé than kinh, hé sinh san va mau cia con ngudi va

dong vat, chi dugc tich liiy trong xuong, mé va mau.

+ Tré em dé bi ngd doc chi hon nguoi 16n vi co thé cua tré em hap thu chi dé

dang hon va it ¢6 kha nang dao thai chdng.

GVHD: TS. Nguyén Th; Kim Dung
SV: Nguyen Thi Huyén — MSV: 121017



Khéa ludn tét nghiép

Ddu hiéu va triéu chig:

+ Sau vai thang tiép xdc véi chi & ndng d6 thap: kém théng minh, mat tri, da
tai do thiéu mau , chan an, dau dau, non, dau bung, mét mai, c¢d vi kim loai

trong miéng.

+ Vi ndng do6 cao cd thé bi ndn dir doi, dau khop, co tay, ban chan ra roi, co

giat, dau bung.

T6m lai cac kim loai ton tai va luan chuyén trong méi trudng nude thuong co
ngudn goc hau hét tir cac nganh cdng nghiép truc tiép hoic gian tiép co sir dung
cac kim loai trong qué trinh cdng nghé hodc tir chat thai sinh hoat caa con
nguoi. Sau khi phat tan vao mdi truong, ching luan chuyén, chuyén hoa thanh
cac hop chat it doc hodc doc hai hon. Tur d6, chung dugc cac loai thuc vat va
dong vat hap thu. Con ngudi hap thu cac dong thuc vat nay qua duong tiéu hoa
va ngoai ra con ngudi con hap thu qua duong nuéc udng tir d6 gay ra nhiém doc
kim loai nang trong co thé con ngudi. Cac anh huong cua kim loai ning 18én co
thé con nguoi 1a rat nguy hiém, n6 c6 thé gay ra céc réi loan trong co thé con
nguoi ngay ca khi & nong do nho, va co thé gay ra nhitng bénh khéng cé kha
nang phuc hdi, tham chi c6 thé gay tir vong néu ¢ nong do 16n. Do vay dé giam
thiéu va tranh anh huang tiéu cuc cia kim loai nang 1én co thé con ngudi va moi
truong soéng thi phai lam cho méi trudng trong sach khdng bi 6 nhiém kim loai
nang. Mudn vay ta can c6 nhiing bién phap han ché, giam thiéu, xt Iy cac ngudn

thai co chtra kim loai nang trude khi dua chiing ra moéi tredng xung quanh.

1.2. Cac phwong phap xa ly kim logi ngng
1.2.1. Phwong phdp két tiia [5,7]

Phuong phap xtr Iy kim loai ning bang phuong phéap két tia 1a phuong phap
phd bién va théng dung nhat ¢ Viét Nam hién nay. Vi wu diém 12 ré tién, kha

nang xu 1y nhiéu kim loai trong dong thai cung mét IGc va hiéu qua xir Iy kim
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loai nang & muac chap nhan duoc thi phuong phap nay dang 13 lua chon s6 mot

cho cac nha may cong nghiép ¢ Viét Nam.
1.2.1.1. Co ché ciia phwong phdp
M™ + A™ = M A, (két taa)
[MI.[A]" =T (MnAv)
Trong do:

M"™ : ion kim loai

A™: tac nhan gay két taa

T: tich s6 tan

Trong phuong phap niy nguoi ta ¢d thé st dung nhiéu cac nhan tao két tia
vé6i kim loai nhu: S%, PO,*, SO,%, CI', OH"...nhung trong d6 S%, OH" dugc sir
dung nhiéu nhat vi co thé tao két tua dé dang véi hau hét cac kim loai, con cac
ion PO,*, SO,%, CI"... chi tao két tta v&i mot s cac ion kim loai nhat dinh do
vay chung chi dugc dung khi dong thai chira don kim loai hoac mot vai kim loai
nhat dinh.

Pbi vai mdi kim loai khac nhau ¢ pH thich hop dé két tia khac nhau tay
thudc vao kha ning tao két taa cia M(OH), va tiy thudc vao ndng do cac kim

loai c6 trong nudc thai can xir Iy.
1.2.1.2. Qua trinh oxi héa- khi

Nhu di néi & trén, dé xir ly kim loai ning trong nuéc bang phuong phap két
tua cd hiéu qua thi ta can phai chuyén cac kim loai kho c6 kha ning két tua voi

t4c nhan 1am két taa va cd tinh cuc doc vé dang dé két tua va it doc hon.

Co ché:
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M (héa tri n) + tac nhan oxi hda (khir) = M (hoa tri m) + chat méi (néu co)
M: kim loai du6i dang hop chat hozc ion.
Cac tac nhan sir dung phai thoa man cic yéu cu sau:

+ C6 tinh oxi hda hoic khir dam bao c6 thé chuyén hda hét duoc kim loai vé

dang mong mudn.
+ Khong tao ra cac chat mai cé doc tinh hoac khé xir ly.

+ Kim loai sau qua trinh oxi hoa phai phi hop, dé xt ly cho qué trinh tiép

theo (qua trinh tao két tua).
+ C4c tac nhan d& kiém, dé str dung va ré tién.
+ Cang tao ra it chat mai cang tot.

1.2.1.3. Qué trinh két tia

Sau khi d3 dung phuong phap dé chuyén cac kim loai vé dang dé xu Iy va it

doc hon thi ta tién hanh phuong phap két taa.
Két tiia dung OH

O mot ving pH nhat dinh (pH > 7) cac kim loai két hop voi OH' tao thanh

cac hidroxit kim loai két tua:
Cu®" + 20H" = Cu(OH),
Nguyeén tac tao két taa la [M™].[OHT" > Tyomn

Bang 1.2. pH tai diém bdt dau két tia cua cac kim logi

lon pH lon pH
Fe (I11) 2.0 Cd (IN) 6.7
Cu (Il) 5.3 Ni (I1) 6.7
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lon pH lon pH
Cr (1) 5.3 Zn (1) 7.0
Fe (1) 5.5 Mg (11) 7.3
Pb (11) 6.0 Mn (11) 8.5

pH trong qué trinh phai dam bao dé qué trinh c6 thé tao két tua d& dang,
thuan loi. Dé tao pH > 7 ta cd thé dung cac chat ¢ tinh kiém nhu NaOH...Tuy
nhién phuong phap nay thuong khong hiéu qua doi véi cac kim loai két taa khac
nhau lén, dic biét 1a ddi véi cac kim loai ¢ kha ning tao phac khi ¢ pH 16n.

Pay la mot trong nhitng nhuoc diém Ién nhat caa phuong phap két tua dung OH’
1.2.1.4. Uu nhwoc diém ciia phwong phdp

Uu diém:

+ Pon gian, dé sir dung

+ Ré tién, nguyén vat liéu dé kiém

+ Xir ly duoc cuing Iic nhiéu kim loai

+ Xir ly duoc nude thai cia cac nha may ¢ quy mé lon

Nhuroc diém:

+ Vi nong do kim loai cao thi phuong phéap nay xir Iy khdng triét dé

+ Tao ra bun thai kim loai

+ Ton kinh phi nhu van chuyén, chon lap khi dwa bun thai di xu ly

+ Khi str dung tac nhan tao két taa 1a OH" thi kho diéu chinh pH ddi véi nudce

thai cd chtra kim loai nang ludng tinh Zn.

1.2.2. Phwong phdp hap phu va trao doi ion [2,5, 9]
1.2.2.1. Phwong phdp hép phu
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Hap phu 12 sy tich liy trén bé mat phan cach céc pha ( khi- ran, long- ran, khi

—long, long — long).

Chét hap phu la chat ma phan tir & 16p bé mat c6 kha nang hut cac phan ti

cua pha khac nam tiép xdc véi no.

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

Thong thuong qué trinh hap phu 1a qué trinh téa nhiét.

Ty theo ban chat cuaa luc twong tac giita chat hap phu va chat bi hap phy,

nguoi ta phan biét hap phu vat ly va hap phu héa hoc.

Hap phu vat Iy gy ra bai luc Vander Waals gitra phan tir chat bi hap phu va
bé mat chat hap phy, lién két nay yéu, dé bi pha v&. Chinh vi lién két nay yéu
ma qua trinh giai hap phu dé hoan nguyén vat liéu hap phu va thu hoi cac kim

loai dién ra thuan loi.

Hap phu hoa hoc gay ra bai luc lién két héa hoc gitta bé mat chat hap phu va
phan tir chat bi hap phu, lién két nay bén kho bi pha v&. Do vay rat kho cho qué
trinh giai hap phu.

Trong thuc té, su phan biét giira hap phu vat Iy va hdp phu hda hoc chi Ia
tuong dbi vi ranh gigi giira ching khong rd rét. Mot s6 truong hop ton tai ca qua
trinh hap phu vat ly va hap phu hoa hoc. O viing nhiét thap xay ra qua trinh hap
phu vat ly. Khi nhiét do tang thi kha nang hap phu vat ly giam va kha ning hap

phu hoa hoc giam.

Giai hap hap phu 1a qua trinh chat bi hap phu ra khoi I6p bé mat chat hap
phu. Giai hip dya trén nguyén tic sir dung cac yéu té bat loi dbi voi qué trinh
hap phu. Giai hap 1a phuong phap tai sinh vat liéu hap phu dé cd thé tiép tuc sir

dung lai nén n6 mang dic trung vé hiéu qua kinh té.
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Phuong phap hoa 1y 1a mét trong nhitng phuong phap giai hap. Phuong phap
nay thuc hién tai chd ngay trong cot hap phu nén tiét kiém duoc thoi gian cong
thao d&, van chuyén, khdng v& vun chat hip phu va c6 thé thu hdi chat bi hap

phu ¢ trang thai nguyén ven.

Can bang hap phu: hap phu vat Iy 1a mot qua trinh thuan nghich. Cac phan tu
chét bi hap phu khi d3 hap phu trén bé mat chat hap phu van cé thé di chuyén
nguoc lai pha mang ( hdn hop tiép xuc véi chat hap phu ). Theo thoi gian, luong
chét bi hap phu tich tu trén bé mat chat hap phu cang nhiéu thi toc d6 di chuyén
nguoc tro lai pha mang cang lén. Bén mot thoi diém nao do, toc do6 hap phu

bang tdc d6 phan hap phu thi qué trinh hap phu dat can bang.

Dung luong hap phu can bang (tai trong hap phu) la khéi lwong chat bi hap
phu trén mot don vi khdi lugng chat hap phy o trang thai can bang va o diéu

kién xac dinh vé nong do va nhiét do.

Dung hrong hdp phu duroc tinh theo cong thac:

Co-Cs)V
q=L2SV (5
Trong do:
g : dung luong hap phu can bang (mg/g)
Co : ndng d6 dung dich dau (mg/l)
C, : nong d6 dung dich sau hap phu (mg/l)
Vv : thé tich dung dich sau hap phu (1)
m - khéi lugng vat lidu (g)

Xéc dinh tai trong hap phu cuc dai theo phuong trinh dang nhiét Langmuir:

_ b.C1
4=Cm e
q : tai trong hap phu tai thoi diém can bang (mg/g)
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Cm : tai trong hap phu cuc dai (mg/g)
b : hang s6, chi ai luc cua vi tri lién két trén bé mat chat hap
phu.

Khi b.C; << 1 thi g = C,,.b.C, md ta ving hap phu tuyén tinh.
Khi b.C; >> 1 thi g = C,,, m ta viing hap phu béo hoa.

Khi ndng @6 chat hap phu nam gitta 2 gigi han trén thi duong dang nhiét biéu

dién la mot duong cong.

Dé x4c dinh cac hang s6 trong qué trinh hap phu dang nhiét Langmuir, ta c6
thé str dung phuong phap dd thi bang cach dua phuong trinh vé phuong trinh
duong thang:

C1 1 C1

q =b.Cm-l_a

Xay dung d6 thi sy phu thudc cua C/q vao C; s& xac dinh cac hang sé trong

phuong trinh Langmuir
Uu diém:
+ Xt ly kim loai nang ¢ ndng d6 thap
+ Pon gian, dé sir dung
+ CO thé tan dung mot sé vat liéu 1a chat thai ciia cac nganh khac nhu Fe,O5
+ C6 thé giai hap phu dé tai sinh vat liéu hap phu
Nhuege diém:
+ Thuong chi &p dung cho xt Iy kim loai nang & néng do6 thap

+ Chi phi xt ly van con cao.
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1.2.2.2. Phwong phdp trao doi ion

Phuong phép trao ddi ion 1a mét trong nhitng phwong phap pho bién dé xir ly
cac ion kim loai nang trong nudc thai nhu Zn, Cu, Cr, Ni, Pb, Hg, Cd, Mn...cac
hop chat cua As, photpho, xianua va cac chat phong xa. Phuong phap nay cho
phép thu hdi cac chat c6 gié tri v6i do 1am sach cao. Qua trinh trao d6i ion dién

ra giira 2 pha long ran, giita cac ion c6 trong dung dich va cac ion cé trong pha

-

ran.
Co ché ciia phwong phdp trao déi ion

Thuc chat phuong phap trao ddi ion ciing 1a mot phan caa phuong phap hap
phy, nhung qua trinh hap phu c6 kém theo trao d6i ion gitra chat hap phu véi ion
cua dung dich. C6 thé noi trao doi ion 1a mot qué trinh trong dé cac ion trén bé
mat cua chét rin trao doi vai ion ¢ cung dién tich trong dung dich khi tiép xc
nhau. Cac chat nay goi 1a cac ionit (chat trao doi ion), chiing hoan toan khong

tan trong nuGC.
Co ché trao doi ion:
Trao doi cation
RA+B ' =RB+A"
Déi véi trao d6i kim loai thi B 1 cac ion kim loai nhu : Ni?*, Cu**, Zn*, ...
Trao déi anion
RA+B =RB+A
Déi voi trao ddi kim loai nang thi B c6 thé 1a: Cr,0-~ ...

Khi kim loai nang tiép xuc véi chat trao doi ion thi s& xay ra qua trinh trao

d6i ion gitra dung dich va chat trao doi ion.

Pong hoc cia qua trinh trao doi ion c6 thé dugc mo ta nhu sau:
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+ Khuéch tan ion kim loai tir dung dich t&i 16p mang bao quanh hat trao doi
ion

+ Khuéch tan cac ion qua mang

+ Khuéch tan céc ion téi vi tri trao doi ion

+ Qua trinh trao d6i ion

+ Khuéch tan cua cac ion duoc giai phong tir vi tri trao d6i ion dén bé mat

hat.
+ Khuéch tan cua cac ion duoc giai phéng qua mang
+ Khuéch tan cac ion vao dung dich

Qua trinh dong hoc ctia mdt qua trinh duoc quyét dinh bai budc cham nhat.
Trong hau hét cac qua trinh thi qua trinh phan Gng trao doi ion 1a quéa trinh
nhanh nhat. N6i chung 1a chi ¢6 hai qua trinh anh huéng manh mé dén dong hoc

trao doi ion I:;
+ Khuéch tan ion qua mang
+ Khuéch tan ion vao hat trao ddi ion

Cac chat c6 kha ning hut va trao d6i ion dwong tir dung dich dién ly goi la

cation. Nhing chat ndy mang tinh axit.
Cac chat c6 kha ning hut cac ion am goi & anion va chdng ¢ tinh kiém.

Céc chat ion ma c6 kha ning trao doi ca ion duong va ion am thi goi 1a ion

ludng tinh.

Kha nang trao d6i ion ctia mot chat trao d6i ion dugce dic trung boi dung
lugng thé tich, 1a dung luong duoc do bang sé ion duoc hit boi mot don vi thé

tich hay khéi luong.
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Dung lugng thé tich tong duoc dic trung boi ndng do cua cac ion cb dinh
khong tham gia trao doi ion (cé dién tich nguoc véi ion trao d6i) trong chét trao
d6i ion. Dung luong thé tich tong md ta luong téi da cac ion c6 thé trao d6i duoc
khi céc ion ¢b dinh duogc lap day boi cac ion trao d6i. Nhung trén thuc té thi hau
nhu 14 khong c6 kha nang toan bd cac ion trao doi lap dy duogc. Va do vay dung
luong trao d6i ion thuc té duoc goi 14 dung lugng trao doi ion thuc. N6 phu
thudc vao cac diéu kién vat Iy, phan tng trao doi, thiét bi st dung, kha ning tai

sinh...
Uu diém:
+ Kha nang trao doi ion 1on, do vay xt Iy rat hiéu qua ddi vai kim loai nang.
+ Pon gian, dé sir dung
+ Thich hop dé xur 1y nuéc thai ¢ chira nhiéu kim loai
+ Khong gian xu ly nho
+ C6 kha nang thu hdi cac kim loai c6 gia tri
+ Khdng tao ra chét thai tha cap
Nhuroc diém:

+ Kinh phi 16n, dic biét 1a ddi véi cac nha may c6 quy md 1én, luong nuéc

thai nhiéu.
1.2.3. Phwong phap sinh hoc [5, 6]

Phap sinh hoc dang duoc quan tam béi vi nhitng uu diém néi troi caa nd so
VGi cac phuong phap khac nhu: it tao ra 6 nhiém thu cap dic biét 1a ré tién co
thé tan dung cac loai sinh vat trong tu nhién. Hién nay, nhiéu loai sinh vat trong
tu nhién da dugc cac nha khoa hoc phat hién va tng dung trong xtr ly kim loali

nang.
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1.2.3.1. Phwong phdp hdp thu sinh hec

Phuong phap hap thu sinh hoc 1a phuong phap st dung cac loai sinh vat
trong tu nhién hoic cac sinh vat c6 nguon gdc sinh hoc c6 kha ning gir lai trén
bé mit hodc thu nhan bén trong cac té bao cua chiing cac kim loai nang khi dua
chung vao moi truong nudc thai chira kim loai nang
Hién nay nguoi ta da tim ra nhiéu loai sinh vat c6 kha ning hap thu kim loai
nang dic biét 1a cac loi thyc vat thiy sinh nhu béo luc binh, béo tim, béo ong,
rong xuong ca va ca loai tao, vi tao, nam,...

Nhiéu cdng trinh khoa hoc d nghién ctu va chitng minh hiéu qua caa cac
loai thuc vat trén trong xtr Iy nudc thai. Vi du nhu : Béo luc binh c6 kha nang
hap thu Pb, Cr, Ni, Zn, Fe trong nudc thai chira kim loai ma.

N6i chung, phwong phap xu Iy cac kim loai nang bang phwong phap hap thu
sinh hoc 1a phuong phap con kha mdi mé va nhiéu tiém ning.

1.2.3.2. Gigi thiéu phwong phdp vi tdo trong X ly Kim logi
Co ché ciia phwong phdp hdp thu kim logi ngng si dung vi tao

Co ché ciia phuong phéap hap thu kim loai nang bang phuong phép vi tao kha
phiic tap, va c6 thé khac nhau ddi vai cac loai vi tao khac nhau. Nhin chung c

thé xay ra theo co ché sau:
Qua trinh hdp thu kim logi ngng béi vi tao c6 thé dwroc chia lam hai pha.

Pha thi# nhdt: Goi 1a hap phu sinh hoc. Tuong tu nhu trong hoéa hoc, hap phu
sinh hoc ciing tuan theo dinh luat Langmuir va Freudlic c6 nghia 13 ndng do
kim loai ning trén bé mat té bao ¢ méi quan hé tuyén tinh véi nong do kim loai
nang trong nudc thai. Vi tao dugc cau tao tir polysaccarit, axit uronic, va céac
protein do vay rat d& tao lién két véi kim loai ning, chung déng vai trd nhu céc
tam hap phu két ndi kim loai nang vao mach cua chung dic biét 1a polysaccarit

va protein.

Cac lién két tham gia vao qué trinh nay 1a lién két cong hoa tri va lién két ion.
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Cac nhan t6 anh huong dén qua trinh nay la: Céc ion la, pH va mat do té bao.

Pha ther hai: Goi la hap thu noi bao hay sy tich tu sinh hoc. Sy hap thu noi
bao rat man cam véi sy thiéu anh sang. Thuc chét caa sy hap thu noi bao nay
cing 1a lién két tao phirc cua kim loai trong nhan té bao. Céc kim loai nay duoc
gitr lai trong nhan té bao. Do vay, nong do kim loai trong noi bao cé thé cao gap
nhiéu 1an ndng d6 kim loai nang bén ngoai. V&i su lién két trong noi bao nay khi
nong d6 kim loai nang trong ndi bao ting cao ciing c6 thé lam chét mot s loai
vi tao, tuy nhién mot sé khac van phat trién tot sau khi hap thu mot luong 16n
kim loai nang. Do vay, téc do hap thu ndi bao phu thugc rat 16n vao trang théi té

bao va thanh phan té bao.

Cac nhan t6 anh huang téi qua trinh hap thu noi bao: Trang thai té bao, thanh

phan chat dinh dudng.

Truac khi xi ly kim loai nang co st dung vi tao thi nudc thai phai dugc loai

bé céac chat doc 6 hai cho vi tao.
Uu nhwoc diém Ciia phwong phap Vi tdo:
Uu diém:

+ Nhiéu loai vi tao c6 thé hap thu kim loai nang, nong d6 kim loai niang bén

trong té bao gap nhiéu lan so véi bén ngoai.

+ Dién tich bé mat 1én do vay 1am cho ching rat hiéu qua trong viéc loai trur

va tai thu hoi kim loai nang trong nudc thai.

+ C6 kha nang thich nghi trong mét khoang pH va nhiét do rong do vay cé

thé xtr Iy kim loai nang trong mot khoang pH rong.

+ CO thé loai bo mot cach chon loc céc ion kim loai c6 ndng do thap, trong

nhiéu trudong hop chi con 1 ppm.

+ C6 kha nang xir Iy nudc thai co luu lugng 16N véi toe do nhanh.
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+ Pon gian, d& van hanh, chi phi thap.

+ Trong qua trinh sinh hoda tao con thu nhan mot lugng Ion CO, lam giam
hiéu (ng nha kinh. St dung cac chat dinh dudng hitu co trong nudc 1am giam

BOD trong nudc thai.
Nhueoe diém:

+ MOi loai tao chi c6 kha ning hap thu mot sb kim loai niang nhat dinh, do

vay kho co thé xir Iy duge nudce thai co chira nhiéu kim loai.

+ Vi phuong phap nay con méi nén chua phét hién ra nhiéu ching tao c6 kha

nang xu ly kim loai nang.

+ Khi str dung phuong phap vi tao, nhu da néu trén do kich thudc nho caa vi
tao dan dén kho thu hoi sinh khéi do vay phai co chat mang. Khau nay l1a khau

ton kém nhat.

+ Nuéc thai chira nhiéu thanh phan khéac nhau, c6 thé co doc tinh cao dbi Voi
Vi ta0, Vi vay trude khi dua nudc thai vao xa ly bang vi tao phai duoc xir Iy so
bo trude dé loai bo chat doc véi vi tao. Do vdy phuong phap sir dung vi tao noi
riéng va phuong phap sinh hoc noi chung chi tham gia dugc vao giai doan xu ly

cap I va cap Ill.
1.2.4. Phwong phdp dién héa [3, 5]

Nguyeén tic chung cia phuong phap dién hoa trong xir Iy nudc thai néi chung
va nudc thai chira kim loai nang noi riéng la sir dung cac qua trinh oxy héa &
anot va khir ¢ catot, dong tu dién, két taa,... khi cho dong dién mot chiéu di qua

2 cuc anot va catot.

Co ché chung cta qua trinh dién hoa nhu ta da biét 1a str dung dong dién mot

chiéu, qua trinh oxi hoa va khir s& xay ra ¢ anot va catot.

Phuong phéap dién héa dung dé xir Iy kim loai nang
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O day kim loai s& duoc xir ly tai hai cuc bang cac phan tng oxy hoéa va khtr
héa ¢ hai cuc

+ O catot: Khi cho dong dién di qua dung dich thi cation va H* s& tién vé bé
mat catot. Néu thé phong dién cua cation 16n hon ciia H* thi cation sé& thu elec-

tron cua catot chuyén thanh cac ion it doc hon hoic tao thanh kim loai bam vao

dién cuc.
M™ + ne =M°
Viduy Cu®” + 2 =Cu°

+ O anot: Xay ra cic qua trinh oxy hoa cac anion. Do d6 ngoai viéc xir Iy
cac kim loai nang trong nuéc thai phuong phap nay con cd thé xu Iy cac chat 6
nhiém khéc trong nudc thai.

Uu nhwoc diém ciia phwong phdp

Uu diém:

+ Pon gian, dé sir dung.

+ Dé co gidi va tu dong hoa.

+ Khong sir dung hoa chat.

Nhueoe diéem.

+ Chi xur Iy duoc nhitg nudc thai dua vao c6 ndng do kim loai cao.

+ Mac du hiéu suat dat dugc 90% hoic hon nhung nong do kim loai van con
Cao.

+ Ti€u hao nang lugng ( dién ndng ) 16n.

+ Chi phi cao
1.3.  Giéi thigu vt ligu hdp phu quang apatit [11]
1.3.1. Pdc diém
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Apatit 1a tén goi chung cia nhém cic khoang vat c6 cong thirc chung la
Cas(PO4)3(OH,F,CI).

Apatit c6 kha ning cb dinh cac kim loai. Do né ¢ cung cip PO, tao phan
g két tua voi kim loai ning.

Apatit cling tao diéu kién cho kim loai két tia & céc dang khac nhu cacbonat,
oxit, hydroxit. Cac kim loai ning c6 thé thay thé vi tri Ca trong cau trac ctia apa-
tit.

Quing tu nhién cua apatit & dang két tinh khé phan hay, khong tan trong
nudc va co tinh kiém yéu.

Quang apatit Lao Cai la loai quang thudc thanh hé metan phosphorit (apatit-
dolomit), 1a thanh phan hé chu yéu duoc str dung cho nganh céng nghiép san
xuat phan bon chira 1an & nude ta. Apatit- dolomit c6 trit lugng 16n nhat phan b
doc theo bo phai song hong thudc dia phan Lao Cai. M6 apatit Lao Cai ¢6 chiéu
day 200m, rong tur 1-4 km chay dai 100km nam trong dia phan Viét Nam, tu
Bao Ha ¢ phia Dong Nam dén Bét Xat & phia Bic, giap bién gidi Trung Qudc.
1.3.2. Phan logi quang apatit Lao Cai

Phan loai theo thach hoc

Can ¢t vao dic diém thach hoc nguoi ta chia toan by khu mo apatit Lao Cai
thanh 8 tang, ky hiéu tir dudi 1én trén (theo mit cat dja chat) 1a ting cdc san
(KS) KS1, KS2,... KS7, KS8. Trong dé, quang apatit nam & cac tﬁng KS4, KS5,
KS6 va KS7. Trong ting tang lai dugc chia thanh cac doi phong hoa hoa hoc va
chua phong hoa hoa hoc.

Tang KS4 (con goi 1a ting dudi quing) 1a tAng nham thach apatit cacbonat -
thach anh - muscovit c¢6 chira cacbon. Nham thach ctia tang nay thuong c¢6 mau
xam sam, ham luong chat chtra cacbon twong ddi cao, khoang vét chira cacbonat
1a dolomit va canxit trong d6 dolomit nhiéu hon canxit. Tang nay gom 2 loai

phién thach chinh 1 dolomit -apatit - thach anh va apatit - thach anh - dolomit,
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chtra khoang 35-40% apatit, cac dang trén déu chira mot lwong cacbon nhat dinh
va cac hat pyrit phan tan xen k& nhau, chiéu day cua ting nay tir 35-40m.

Tang KS5 (con goi la tang quing): Py 1 ting apatit cacbonat. Nham thach
apatit cacbonat nam trén 16p phién thach dudi quing va tao thanh tang chua
quing cha yéu trong khu vuc bé photphorit. Ndm doc theo trung tdm khu mo
Lao Cai tir Pong Nam 1én Tay Bic chay dai 25 km. Quing apatit KS5 hau nhu
don khoang thudc phan phong hoa cua ting quing (KS5) c¢6 ham luong P,0s tir
28-40% goi 1a quing loai 1, chiéu day tang quing dao dong tir 3-4m toi 10-12m.
Ngoai ra, con ¢ cac phién thach apatit - dolomit, dolomit -apatit - thach anh -
muscovit.

KS6, KS7 (con goi 1a ting trén quing). Nam trén cac 16p nham thach cia
tang quing va thudng gan lién véi cac budc chuyén tiép trim tich cudi cung.
Nham thach cua tang nay khac voi loai apatit cacbonat & chd no ¢6 ham lugng
thach anh, muscovit va cacbonat cao hon nhiéu va ham luong apatit giam. Phién
thach ciia ting nay c6 mau xam xanh nhat, & trong d6i phong hoa thudong chuyén
thanh mau nau sam. Vé thanh phan khoang vat, khoang vat ting trén quing gan
gidng nhu tang dudi quing nhung it muscovit va hop chat chira cacbon hon va
ham lugng apatit cao hon rd rét. Chiéu day cuia tang quing nay tir 35-40m.

Phén logi theo thanh phan vt chat

Dua vao su hinh thanh va thanh phan vat chat nén trong khoang san apatit
Lao Cai phéan chia ra 4 loai quang khac nhau.

Quing loai I: La loai quing aptatit hau nhu don khoang thudc phan khong
phong hoa cua tang quing KS5 ham lugng P,0s chiém khoang tir 28-40%.

Quing loai II: La quing apatit-dolomit thuéc phan chua phong héa cia ting
quang KS5 ham luong P,05 chiém khoang 18-25%.

Quing loai III: La quing apatit-thach anh thudc phan phong hoa cua tang
dudi quang KS4 va trén quang KS6 va KS7, ham lugng P,0s chiém khoang tur
12-20%, trung binh khoang 15%. Qudng apatit loai 3 1a quang phong hoa (tht

sinh) dugc lam giau ty nhién nén quang mém va xop hon quang nguyén sinh
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Pay chinh 14 dat d4 thai trong qué trinh khai thac quing apatit loai 1 va la
nguyén lidu cho nha may tuyén quing apatit loai 3 Lao Cai.

Quing loai IV: La quing apatit-thach anh-dolomit thuéc phan chwa phong
hoa cua tang dudi quing KS4 va cac tang trén quing KS6 va KS7 ham lugng
P,05 khoang 8-10%.

1.3.3. Gigi thigu vé vt ligu hdp phu quang apatit logi 11
1.3.3.1. Thanh phan héa hec

Theo cac tai liéu dia chat, trong céc loai quing apati loai II, khoang vat apatit
déu co cau truc CasF (PO4); thudc loai fluoapatit, trong d6 c6 khoang 42.26%
P,0s; 3,78% F va khoang 50% CaO.

Thanh phan hoa hoc ciia quing apatit loai 2:

P,Os : 28.45%
Chét khong tan : 5.98%
Fe,05 - 0.96%
MgO 1 4.71%
AlLO; 1 0.82%

Tong s6 tap chat/P,0s (thuc té/ cho phép):

Fe,0s £ 3.56/8
AlLO; $1.17/2
MgO : 17.45/8

1.3.3.2. Thanh phan khoang vat
Thanh phan khoang vat cua quang apatit loai 11 gom:
Apatit : 50 + 80%
Thach anh :1+10%
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Mutcovit 1+2%
Vit chét than 11+ 3%
Cacbonat : 10 + 50%
Thanh phan khac :0+1%

1.3.3.3. Tinh chdt vat ly

Tinh chit vat ly cia quang apatit loai 1l nhu sau:

Thé trong (g/cm®) : 2.95%

Do am ty nhién - 1.4%

HEé so no roi 1 1.5%

Hé s kién ¢b : 8+ 12 (13)
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Chwong II. THUC NGHIEM

2.1.  Chudn bi vdt ligu hdp phu

Tién hanh ria vat liéu bang cach cho vat liéu vao céc 1000ml va cho nude
cat vao khudy déu. Sau d6 dé lang gan bo huyén phi va I6p bun trén mat. Té6i
khi ndo nuéc trong thi dem gan bo phan nudc d6. Sdy khd vat lidu & nhiét do
150°C.
2.2. Phwong phdp xdc dinh Cu(ll) va Pb(l1)
2.2.1. Phwong phdp xdc dinh Cu(ll) [4]

2.2.1.1. Co s¢ ciua phwong phap

Phan tich tric quang 1a phuong phap phan tich quang hoc dua trén su
tuwong tac chon loc gitra chat can xac dinh véi ning luong bic xa thudc ving tir
ngoai, kha kién hoic hong ngoai. Nguyén tic cua phuong phap trac quang la dya
vao luong 4nh sang da bi hap thu boi chat hap thu dé tinh ham lugng caa chat
hap thu.
2.2.1.2. Nguyén tic phwong phdp
- Cho Cu (I1) tac dung véi thube thir Nitrozo-R-Sol dé sinh ra hop chat phic.

- Tién hanh do d6 hap phu quang caa phicc Cu (I1) va thudc thtr Nitrozo-R-Sol

tai buoc song 470nm.

- Nong do Cu (I1) ti 18 véi cuong d6 mau cua phuc, ti 1é véi do hap phu quang

do duorc.

2.2.1.3. Thiét bj va dung cu
- Can phan tich

- May tric quang

- May lac

- Céc pipet chia vach: 1ml, 10ml, 20ml
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- Cc thuy tinh 100ml
- Binh tam giac thay tinh

2.2.1.4. Hoa chat

- Dung dich CuSO, 10°M: Can 0.13g CuS0O,4.5H,0 hoa tan va dinh mac thanh
500ml bang dung dich H,SO, ¢6 pH = 4.

- Dung dich H,SO, c6 pH = 4: L4y khoang 0.25ml H,SO, 0.1M hoa tan vao

500ml nuGc cat

- Thubc thir Nitrozo-R-Sol10°M: Can 0.038g Notrozo-R-Sol hoa tan va dinh
mrc thanh 100ml.

- Dung dich CuSQO, 2.10°M: Can 0.26g CuS0O,.5H,0 hoa tan va dinh murc thanh
500ml bang dung dich H,SO, ¢ pH = 4.

2.2.1.5. Xay duwng dwong chudn Cu (11)
Pé tién hanh lap duong chuan Cu (11) ta tién hanh nhu sau:

Cho vao cbc thuy tinh 200ml mot lugng cac dung dich nhu bang sau 2.1. Sau d6

tién hanh do mat d6 quang cac dung dich trén ¢ budc song 470 nm.

Bang 2.1. Xay dung dwong chuan Cu(ll)

Stt 1 2 3 4 5

Thé tich Cu(lI) 0.5 1 1.5 2 2.5
(ml)

Thé tich thudc 3ml
thwor

Pinh muc 50ml

Nong do 2.6 5.2 7.8 10.4 13 15.6
Cu*(mg/l)

Abs 0.084 0.165 0.263 0.348 0.415 0.474
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Abs
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Hinh 2.1. Puwong chuan Cu (1)

2.2.2. Phwong phdp xdc dinh Pb(l1) [4]

2.2.2.1. Nguyén tdc ciia phwong phdp

Phan tich thé tich 1a phuong phap phan tich dinh lugng dua trén thé tich dung
dich chuan (da biét chinh x4c ndng d6) can dung dé phan ung vira du Vi chat
can xac dinh c6 trong dung dich phan tich. Pay 1a phuong phap héa hoc dung dé

xé4c dinh nhanh, don gian cac nguyén té c6 ham luong lon.

Dua vao phan ung tao phac bén gitta Pb (1) voi Complexon & méi trudng
pH = 9+10 véi chi thi 1a ETOO. Piém twong duong nhan biét khi du 1 giot

H,Y? dung dich s& chuyén tir d6 nho sang mau xanh.
Pb* + Ind” <=> Pbind"
Pb® + H,Y* <=>PbY* + 2H"
Pbind* + H,Y* <=> PbY? + Hind + H*
( Do) (Xanh)

2.2.2.2. Thiét bj va Dung cu
- Cén phan tich

28
GVHD: TS. Nguyén Th; Kim Dung
SV: Nguyen Th; Huyen — MSV: 121017



Khéa ludn tét nghiép

- Bép dién

- May lac

- Céc thay tinh 10ml

- Binh dinh mc 500ml

- Céc pipet co6 vach chia: 5ml, 10ml, 20ml
- Buret c6 vach chia 50ml

- Binh tam giac thay tinh

- Phéu va giay loc

2.2.2.3. Hoa chdt si dung

- Dung dich chuan EDTA: 0.01M: Can 1.861g mubi EDTA sau d6 dinh muc

500ml bang nudc cat.

- Dung dich PbNO3 0.01M: Can 1.656g mudi PbNO; sau d6 dinh mac 500ml
bang nudc cat.
- Chi thi ETOO: Tron lan 1g ETOO va 100g NaCl sau d6 nghién nho.

- Dung dich ¢ém ammoniac: Hoa tan 359 mudi NH,CI vao 285ml NHj, sau d6

dinh mac 500ml bang nudc cat.

2.3.  Khdo sdt cdc diéu kién téi wu hdp phu cac ion Cu(l1) va Pb(l1) cia vat
ligu

2.3.1. Khdo sdt cdc diéu kién téi wu hdp phu ion Cu (11)

2.3.1.1. Khdo sat anh huwéng pH dén kha néing hép phu Cu (11) cia vit ligu
Pé khao sat anh huong cua pH dén kha ning hap phu caa vat lidu tién

hanh thi nghiém nhu sau:

Buéc 1: Chuan bi 9 binh tam giac thay tinh loai 250ml va 9 céc thay tinh loai

100ml. Can chinh xac 3g vat liéu cho vao mdi binh.
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Buwéc 2: Dung pipet hit chinh x4c 20ml CuS0,.10°M cho vao mdi céc, tién
hanh diéu chinh pH tir 2 + 10.

Buéc 3: Sau d6 1an luot cho cac dung dich trén lan lugt vao céc binh tam giac

chtra vat liéu da chuan bi sin va dem lic trong 4 gio.

Buéc 4: Loc lay dung dich x4c dinh lai nong do Cu(ll). Xac dinh bang cach hit
10ml dung dich Cu (1) sau khi lic va 1ml thuéc thtr Nitrozo- R- Sol. Tién hanh
do Abs so v&i mau trang 1a 10ml nudc cat va 1ml thudc tha. Dua vao duong
chuan ta xac dinh dwgc ndng do con lai caa Cu (1) sau quéa trinh hap phu. Dya
vao nodng d6 dau caa Cu (II) ta tinh duoc ndng d6 caua Cu (II) da hap phu.
2.3.1.2. Khdo sat anh hwéng cia thei gian dén khd néng hdp phu Cu(ll) cia
vt ligu
Tiép tuc tim cac diéu kién tdi wu cho qua trinh hap phu cua vat liéu. Tién

hanh khao sat thoi gian can bang hap phu nhu sau:

Buwéc 1: Chuan bi 6 binh tam giac thuy tinh 250ml, can chinh xac 3g vat liéu cho

vao cac binh trén.

Buéc 2: Thém 20ml CuS0,.10°M diéu chinh vé gia tri pH t6i uu da khao sat ¢

trén.

Buwéc 3: Tién hanh lac, cir sau thoi gian khac nhau 30phat, 1gio, 2gio, 3gio,

4gio, 50i0, 6 gio 14y ra loc va xac dinh ndng a6 Cu(ll) con lai.

2.3.1.3. Khdo sdt xdc dinh tdi trong hdp phu cia vat li¢u

Sau khi da tién hanh tim pH va thoi gian toi vu cho qua trinh hap phu.
Mot trong nhimg diéu kién can khao sat dé c6 thé ung dung vao trong thuc té
khi tién hanh xir Iy d6 1a tim duoc tai trong hap phu cua vat liéu. Céach tién hanh

nhu sau:

Buécl: Chuan bi 10 binh tam giac va can chinh xéac 3g vat liéu cho vao lan luot

cac binh dé.
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Buwéc 2: Biéu chinh pH téi wu cho qua trinh hap phu va lic trong khoang thoi
gian tbi uu da khao st o trén.
Buéc 3: Tién hanh loc 1ay dung dich va xac dinh lai ndng d6 Cu (I1)

Tinh toan duoc ndng dd Cu (1) truéc va sau khi hap phu xac dinh tai

trong hap phu theo cong thirc 2.2

2.3.2. Khdo sdt cdc diéu kién téi wu hdp phu ion Pb (I1)
2.3.2.1. Khdo sat anh hwéng ciia pH téi khd niang héip phu Pb (11) cia vat
ligu
Tién hanh khao sat pH téi kha nang hap phu Pb (11) cua vat liéu thuc hién

theo cac budc sau:

Buéc 1: Chuan bi 8 binh tam giac thuy tinh ¢& 250ml, can chinh xéc 2g vat liéu
vao moi binh.

Buéc 2: Dung pipet hit 30ml PoNO; 0.01M lan luot vao 8 coc thiy tinh 100ml.
Buéc 3: Biéu chinh pH tir khoang 2 + 10 va lc trong 1h.

Buéc 4: Sau khi lac xong ta tién hanh loc lay dung dich xac dinh lai ndng do
Pb(11)

- Hat 10ml PbNO; can xac dinh vao binh nén ¢& 250ml, thém 5ml dung
dich dém amoniac, 20ml nuéc cat, 1 it chat chi chi ETOO. Pem dun ndng
nhe dén khoang 50°C.

- Pem chuin do dung dich trén bing dung dich EDTA, cho dén khi dung
dich chuyén tir mau d6 sang xanh. Ghi s6é ml EDTA d4 chuan d6. Va nong

do Pb (II) dugc xac dinh theo cdng thirc sau:

C(EDTA).Vo
C(Pb (I)) =
|74
Trong do:
Crb ) : Nong dd chi can xac dinh (mg/l)
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CepTa : Nong d6 Complexon (mg/1)
V,  thé tich chi can xac dinh (V.= 10mI=0.01l)
\/ : Thé tich Complexon di chuan do (I)

2.3.2.2. Khdo sat anh hwéng cia thoi gian dén khd nang hdp phu Pb(11) cia
vat ligu
Dé xac dinh thoi gian can bang hap phu tién hanh cac budc nhu sau:

Buéc 1: Chuan bi 9 binh tam giac va can 2g vat liéu cho vao mai binh.

Buéc 2: Sau d6 dem lac, sau 15 phut, 30 phat, 1gio, 2gid, 3gio, 4gid, 5gio,

6gio, 79io lay ra xac dinh lai ndng do cua Pb(l1).

2.3.2.3. Khdo sdt xdc dinh tdi trong hap phu
Ciing tuong tu doi véi xac dinh tai trong hap phu caa Cu (I1), khao sat xac
dinh tai trong hap phu d6i véi Pb (1) nham tim duoc tai trong hap phu cuc dai.

Céch tién hanh nhu sau:
Buwéc 1: Chuan bi 10 binh tam gi4c va can 2g vat liéu cho vao mdi binh.

Buwéc 2: Tién hanh pha lodng dung dich PbNO3 0.01M bing cach hat 5ml, 10ml,
15ml, 20ml, 25ml, 30ml, 35ml, 40ml, 45ml, 50ml vao binh dinh mac 50 ml va
dinh muc bang nudc cat.

Buéc 3: Biéu chinh pH dung dich vé pH tdi wu va lac trong thoi gian téi uu hap
phu khao sat ¢ trén.

Buéc 4: Sau d6 loc lay dung dich va tién hanh xac dinh lai nong do Pb(ll) bang

cach chuan d6 bang Complexon nhu trén.

Buéc 5: Tinh toan ndng do Pb (11) truéc va sau khi hap phu sé xac dinh tai trong

hap phu theo cong thic 2.2

32
GVHD: TS. Nguyén Th; Kim Dung
SV: Nguyen Thi Huyén — MSV: 121017



Khéa ludn tét nghiép

2.4. Khdo sat khd néng giai hap Cu (11) va Pb (11) cia vt ligu
2.4.1. Chudn bj cét hdp phu
Chuan bi 2 cot buret sach, 16p dudi cing mdi cot duoc 16t bang 16p day bao

dia tudc nho, sau d6 nhdi 5g vat liéu mdi cot.

2.4.2. Qua trinh hdp phu déng trén cét
Buwéc 1: Tién hanh hap phu Cu(ll) va Pb(ll) trén cot. Trén mdi cot cho 20ml
dung dich Cu(I1) va Pb(I1) vao cot hap phu d chuan bi & trén.

Buéc 2: Xac dinh lugng Cu(Il) va Pb(Il) da hap phu trén cot

2.4.3. Khdo sat qua trinh gidi hap Cu (11)bdng dung dich NaCl 10%

Quié trinh giai hap Cu(ll) tién hanh theo cac budc sau:

Buéc 1: Sau khi cho 20ml dung dich CuSO, 2.10°M qua cot hap phu va xac
dinh dugc noéng d6 Cu(Il) di bi hap phu muc 2.4.2.

Buéc 2: Tién hanh giai hap Cu (1) bang dung dich NaCl 10%. C& 10ml NaCl
10% di qua cot hap phu véi téc 0,5 ml/p ta lai tién hanh xac dinh nong d6 Cu
(1) da duoc giai hap. Lam twong tu cho dén khi Cu (II) duoc giai hap hét. Cudi
cuing tinh hiéu suat giai hap.
2.4.4. Khdo sat qua trinh gidi hap Pb (11) bang dung dich NaOH 1M

Tuong ty nhu qué trinh giai hap Cu (II) ta cling tién hanh cac budc sau:
Buéc 1: Sau khi cho 20ml dung dich PbNO;0.01M qua cot hap phu va xéac dinh
nong do Pb (IT) da bi hap phu nhu muc 2.4.2.
Bueéc 2: Tién hanh giai hap Pb (I1) bang dung dich NaOH 1M. Ca 10ml NaOH
1M chay qua cot hap phu vai toc 6 0,5 ml/p ta tién hanh thu hdi va xac dinh
nong do Pb(Il) dd duoc giai hip. Lam twong tu cho dén khi Pb(II) dwoc giai hap

hét. Ghi lai két qua va tinh duoc hiéu suat caa qué trinh giai hap.
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Chuwong III. KET QUA VA THAO LUAN

3.1. Két qud xdc dinh mét sé thong sé co Iy ciia vt liéu

3.1.1. Khdo sdt d¢ bén cia vt ligu ¢ cac pH khac nhau
Do bén caa vat liéu 1a mot trong nhitng nhan té c6 tinh chat quyét dinh toi
kha ning (ng dung thuc té khi st dung vat liéu dé xir ly cac loai nudc thai. Tién

hanh khao sat do bén cua vt liéu & cac didu kién pH khéac va thu duoc két qua

nhu sau:

Bang 3.1. Két qua khdo sdt dé bén cua vat lidu
pH | 190 | 252 | 363 | 418 | 528 | 6.46 | 7.15 | 9.84
Abs | 0.276 | 0.244 | 0.233 | 0.176 | 0.076 | 0.074 | 0.063 | 0.051

Nhu vay vat liéu bén khoang pH > 5.

3.2.

ligu

Két qud khdo sat anh huwéng pH dén khd nang hap phu Cu(ll) cia vat

Tién hanh khao sat anh huong pH dén kha nang hap phu Cu (I1) cua vat

liéu thu dugc két qua nhu bang 3.2:

Bang 3.2. Két qua khdo sat dnh hiéng pH dén kha néing hap phy cia Cu(ll)

Stt Cu(ll) ban diu oH Cu(ll) sau hap | Hiéu suit hap
(mg/1) phu (mg/l) phu (%)

1 260 2.39 21.55 91.71

2 260 3.3 8.45 96.75

3 260 4.24 2.91 98.88

4 260 5.5 2.45 99.06

5 260 6.48 11.03 95.76

6 260 7.31 11.45 95.60
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Cu(ll) ban dau

Cu(ll) sau héap

Hiéu suat hap

UL (mgh) i phy (mg/l) | phy (%)

260 8.39 8.81 96.61
260 9.63 15.39 94.08
260 1041 27.26 89.52

Hiéu suit %

100.00

98.00 PadiiaN

96.00 \lA

94.00 \

92.00

90.00 \‘

88.00 : :

0 2 4 8 10 12
pH

Hinh 3.1. D6 thj biéu dién anh hueng ciia pH dén kha nang hdap phu Cu (1) cia

tot nhat, dat t6i 99.38%.

3.3.

cta vat liéu duoc thé hién trén bang 3.3:

vat liéu.

Két qua thu duoc cho thdy ¢ pH = 5.50 apatit c6 kha nang hap phu Cu(ll)

Két qud khdo sat anh hwéng thoi gian dén kha néing hép phu Cu(ll)
Két qua khao sat anh huong caa thoi gian dén kha ning hap phu Cu (11)
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Bang 3.3. Két qua khao sat dnh hieong cua thoi gian dén kha néing hap phu

Cu(ll) cua vat lieu

Stt Cu(ll) ban diu | Thoi gian Cu(ll) sau héap Hiéu suit hap
(mg/l) (h) phu (mg/l) phu(%)

1 260 0 260 0

2 260 1 9.16 96.48
3 260 2 7.45 97.13
4 260 3 6.97 97.32
5 260 4 6.06 97.67
6 260 5 7.13 97.26
7 260 6 6.55 97.48

Hiéu suat %
120

100 -T‘W
80

60
w0l /]

4 5 6

Thoi gian (h)

Hinh 3.2. D6 thi biéu dién anh hueng thoi gian dén kha nang hap phu Cu(ll)

cua vat lieu.

Két qua thu duoc cho thay chi sau 2h thi kha niang hap phu Cu (II) cua

quing apatit gan nhu bao hoa.

Nhu vay trong c4c qua trinh khao sat tiép theo ta sé& lya chon pH = 5.50 va

thoi gian hap phu 1a 2h dé nghién ctu.
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3.4. Két qud xdc dinh tdi trong hap phu Cu(ll) cia vt ligu
Sau khi d4 khao sat anh huong cia pH va anh huong cua thoi gian tiép tuc
tién hanh khao sat anh huong cua nong do dau dén kha ning hap phu Cu(ll) cua

vat liéu ¢ pH = 5.50 va trong thoi gian 2h.
Két qua thu dugc thé hién trén bang 3.4:

Bang 3.4.Két qud xdc dinh tdi trong hap phu Cu (11) cua vat lidu

st | oy | Coha e | gl Csla
1 0 0 0 0

2 52 1.036 0.849 1.220
3 104 5.569 1.641 3.395
4 156 10.398 2.427 4.285
5 208 22.473 3.092 7.268
6 260 39.193 3.680 10.650
7 312 62.534 4.158 15.040
8 364 97.321 4.445 21.896
9 416 149.326 4.445 33.597
10 468 196.320 4.528 43.357
11 520 249.327 4511 55.268
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Hinh 3.3. B4 thj biéu dién danh hiréng cua néng do dau Cu(ll)

Két qua thuc nghiém cho thay khi ndng do dung dich ban dau (C,) ting
thi tai trong hap phu cua vat liéu ciing tang dan. Khi C, tang dén mot gia tri nao
d6 thi q bdo hoa khong ting nita. Dua vao s liéu thuc nghiém thu duoc vé dd
thi su phu thudc Cs/q vao Cs theo ly thuyét hap phu ding nhiét caa Langmuir

cho vat liéu dugc mo ta nhu hinh 3.4:

Cs/q
60

. heoss A
40 /

. e

20 /

10

0

0 50 100 150 200 250 300

Cs (mg/l)

Hinh 3.4.D6 th; biéu dién két qud xdc dinh tdi trong hap phu cuc dai cia vt

licu
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Su phu thugc ciaa Cs/q vao Cs duoc mo ta theo phuong tinh sau:

Y =0.223x

Ta co tgo = 1/qmax = Omax = 1/ tga = 1/0.223 = 4.484 mg/g

Nhu vay tai trong hap phu cuc dai cua vat liéu dbi vai Cu (11) 1a 4.484 mg/g.

3.5. Két qud khdo sat dnh hwéng pH dén khd néing hdp phu Pb(11) cia vt

)

ligu

Két qua khao sat anh huong cua pH t6i kha niang hap phu Pb (11) cua vat

lidu thé hién trén bang 3.5:

Bang 3.5. Két qud khdo sét dnh hwong pH dén khd ndang hap phu Ph(11) cia vt

lieu

Pb(I1) ban diu Thetich | o 1) sau nap | g suat

stt (mg/l) pH E(?nTl)A phu(mg/l) ha(‘(’)/f,’)h"'
1 3312 2.53 105 1302.84 60.66
2 3312 3.11 9.6 1191.17 64.03
3 3312 4.38 9.6 1191.17 64.03
4 3312 5.51 9.6 1191.17 64.03
5 3312 6.38* 7 868.56 73.78
6 3312 7.77 3.7 459.10 86.14
7 3312 8.46 2.4 297.792 91.01
8 3312 1057 0.9 111.672 96.63

Ghi chi: * : bdt dau xudt hién két tia trang
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Theo thuc nghiém thu dugc, khi bit dau & pH 6.38 dung dich Pb(1l) da
bat dau xuat hién két taa do tao két taa Pb(OH),. Vi vay ta chon pH = 5.5 1a pH

ti wu cho sy hap phu cua vat liéu.

3.6. Két qua khdo sat danh hwéng cia thoi gian dén khd néing hdp phu
Pb(l1) caa vat ligu.
Qua qua trinh thuc nghiém két qua khao sat anh huong thoi gian dén kha
nang hap phu Pb (1) cua vat liéu thu duoc két qua trén bang 3.6:

Bang 3.6. Két qua khdo sat danh hieong cua thoi gian dén kha néing hap phy
Pb(l1) cua vat liéu.

Pb(I)ban | Thoigian | Thé tich Pﬁé;'%ﬁi“ Higu suét

Stt | dau (mg/l) (gio) EDTA (ml) (Mg /I)' hap phu %
1 3312 0.25 10.2 1265.62 61.79
2 3312 0.5 9.9 1228.39 62.91
3 3312 1 9.8 1215.98 63.29
4 | 3312 2 9.8 1215.98 63.29
5 3312 3 9.7 1203.58 63.66
6 3312 4 9.6 1191.17 64.03
7 3312 5 9.6 1191.17 64.03
3312 6 95 1178.76 64.41
9 3312 7 95 1178.76 64.41
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Hiéu suit %

frJ
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Hinh 3.5. B¢ thj biéu dién dnh hiréng cua thoi gian dén hiéu sudt hap phu Pb(11)

Két qua cho thay kha ning hap phu cua vat liéu ddi véi chi xay ra kha
nhanh. Chi sau 30 phut hiéu suat tang nhanh 1én toi 62.91%. Sau 1 gid hiéu suat
cta qua trinh hap phu ting khong nhiéu, dat 63.29%.

Nhu vay trong cac qué trinh khao sat tiép theo chon pH = 5.5 va thoi gian

1a 1 gid cho qué trinh hap phu.

3.7. Két qud xdc dinh tdi trong hap phu Pb(I1) cia vt liéu
Dé tién hanh xac dinh tai trong hap phu Pb (1) caa vat liéu ta tién hanh &
cac diéu kién pH = 5.5 va thoi gian t6i wu 1a 1 gio nhu da khao sat ¢ trén. Két
qua thu duoc thé hién trén bang 3.7:
Bdng 3.7. Két qud xdc dinh tdi trong hap phu Pb(I1) cue dai cia vdt lidu

Stt gp(l I) ban | Thé tich ED- | Pb(ll) sau hap q Csiq
au (mg/l) TA (ml) phu(mg/l) (mg/g)
1 0 0 0 0 0
2 331.2 0.1 7.44 8.09 0.920
3 662.4 0.2 14.89 16.19 0.920
4 993.6 0.5 37.22 23.91 1.557
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ste| P ban Thé tich ED- | Pb(l1) sau hép q
dau (mg/l) TA (ml) phu(mg/l) (mg/g) Cslq

5 1324.8 0.7 52.11 31.82 1.638
6 1656 0.9 67.00 39.72 1.687
7 1987.2 1.3 96.78 47.26 2.048
8 2318.4 2.9 215.90 52.56 4.107
9 2649.6 5.1 379.68 56.75 6.691
10 2980.8 9.5 707.26 56.84 12.443
11 3312 13.7 1019.94 57.30 17.799

da (mg/g)
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Hinh 3.6. D6 th; biéu dién anh hweng cia nong dé dau Pb(11)

Két qua thu dugc cho thay khi ndng do dung dich Pb(ll) ban dau ting thi tai
trong hap phu cua vat liéu ciing ting dan. Va khi ndng do dau tang dén mot gia
tri nao d6 thi khong tang nita. Dya vao sb liéu thuc nghiém thu duoc vé do thi su
phu thuoc Cs/q vao Cs theo ly thuyét hap phu ding nhiét caa Langmuir cho vat

liéu dugc M6 ta nhu hinh 3.7:
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Hinh 3.7.D6 th; biéu dién két qud xdc dinh tdi trong hap phu Pb (11) cuc dai cia

vat liéu
Su phu thugc cia Cs/q vao Cs duoc mo ta theo phuong tinh sau:
Y =0.017x
Ta c6 tga = 1/qmax = Omax = 1/ tga=1/0.017 = 58.823 mg/g
Nhu vay tai trong hap phu cuc dai cua vat liéu dbi vai Pb (11) 1a: 58.823 mg/g.

3.8. Két qud nghién ciru khd ndng gidi hdap thu héi Cu (11) va Pb (11)

3.8.1. Két qud nghién cieu khd ndng gidi hdp thu héi Cu (11) bang dung dich
NaCl 10%.
Tién hanh hap phu Cu (1) véi nong d6 ban dau 1a 520mg/I trén cot chaa

vt liéu theo timg budc nhu muc 2.4.1 va 2.4.2. Thu duoc két qua nhu sau:
Nong d6 Cu (I1) con lai: 230 mg/I
Nong d6 Cu (IT) da hap phu: 290 mg/I

Sau d6 ta tién hanh giai hap Cu (I1) bang NaCl 10% theo cic budc nhu
muc 2.4.3. Két qua thu dugc thé hién trén bang 3.8:
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Bdng 3.8. Bang két qud gidi hap cia Cu (11) bang NaCl

stt| NaCI1036 | Aps | CoDebnti | cognaigii | LREE
(ml) g/l) hap (mg/l) (%)
1 10 0.132 80.645 209.355 72
10 0.101 60.645 20 7
10 0.034 17.419 43.226 15
Tong 272.581 94

Nhu vay qua thuc nghiém cho thay qué trinh giai hap Cu (I1) bang NaCl 10%
dat két qua kha tét. V&i 30ml NaCl 10% da giai hap duoc Cu (11) dat hiéu suat
94%.

3.8.2. Két qud nghién ciru khd néng gidai hap thu hai Pb (11)
Tién hanh hap phu Pb (11) véi ndng do ban dau caa 1a 3312 mg/I trén cot

vat liéu theo timg budc nhu muc 2.5.1 va 2.5.2. Thu duoc két qua nhu sau:
Thé tich Pb (11) cho hap phu: 20ml

Thé tich Complexon can dé xac dinh Pb (11): 4 ml

Nong do con lai caa Pb (11) sau hap phu: 744.48 mgl/l

Nong do Pb (IT) da hap phy: 2567.52 mg/l

Sau d6 tién hanh giai hdp Pb (1) trén cot bang dung dich NaOH1M. Két
qua thu duogc trén bang 3.9:
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Bang 3.9. Két qua gidi hap Pb (11) bang NaOH 1M

Thétich | o 2rich | Pb(I)con | Pb(Il) da giai | ey suat
Stt) NaOH 1 epraml) | laimet) |  hip (mgry | Si@ihap
1M(ml) a1 {me p (mg (%)
1 10 0.9 335.02 22325 87
10 0.3 111.68 223.34
10 0.1 37.23 74.45
Tong 2530.29 98

Nhu vay qua két qua thuc nghiém cho thay qua trinh giai hip Pb(Il) bang
NaOHIM dat két qua rat tot. Vi 30 ml NaOH1M da giai hap dugc Pb(II) dat

hiéu suét 1a 98%.
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KET LUAN
Nghién ctu kha nang hap phu Cu(ll) va Pb(I1) cua vat liéu hap phu di tur

quang apatit loai 1l da thu dugc mot sb két qua sau:
1. Khdo sat dwee dp bén ciia quang apatit logi 11
Vit liéu bén trong khoang pH > 5.
2. Khdo sdt cdc diéu kién hap phu Cu (11) téi wu ciia qugng apatit logi 11
Apatit loai 2 hip phu Cu (1) & pH = 5.5 va trong thoi gian 2h 1a tét nhét.

Ap dung diéu kién téi wu trén cho qua trinh khao sat xac dinh tai trong
hap phu Cu(ll) cua vat lidu. Két qua tai trong hap phu cuc dai cua vat ligu doi
véi Cu (1) 12 4.484mglqg.

3. Khdo sdt cdc diéu kién hap phu Pb (11) téi wu cia quang apatit logi 11
Apatit loai |1 hap phu Pb(I1) & pH = 5.5 va thoi gian 1a 1h 1a toi wu nhat.

Ap dung diéu kién hap phu Pb(I1) t6i wu cua vat liéu cho qué trinh khao
sat xac dinh tai trong hap phu. Két qua tai trong hap phu cuc dai cua vat liéu doi
véi Pb(1l) 12 58.823 mg/g.

4. Khdo sat khd ning giai hap Cu(ll) va Pb(11)

Tién hanh giai hap Cu(ll) bang NaCl 10%. Vi 30ml NaCl 10% da giai
hap duoc Cu(Il) dat hiéu suat 1a 94%.

Tién hanh giai hap Pb(ll) bang NaOH 1M. Vi 30 ml NaOH 1M di giai
hap duoc Pb(II) dat hiéu suat 1 98%.
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