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NHIEM VU PE TAl

1. Nbi dung va céc yéu cau can giai quyét trong nhiém vu dé tai tét nghiép

(vé ly luan, thyc tién, cac sé liéu can tinh ton va cac ban vé).
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2. Céc s6 liéu can thiét dé thiét ké, tinh toan.

- C4c s6 liéu thu duoc tir thuc nghiém.

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



Khéa ludn tét nghiép

3. Dia diém thuc tap tot nghiép.
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Nguwdi hwéng din thie nhit:

Pé tai tot nghiép duoc giao ngay thang nam

Yéu cau phai hoan thanh xong truéc ngay thang niam

ba nhan nhiém vu BPTTN ba giao nhiém vu BPTTN

Sinh vién Nguroi

hwéng dan

Hdi Phong, ngay ...... thang........ nam 2012
Hiéu trowéng

GS.TS.NGUT Tran Hiu Nghj
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1. Tinh thén thai do ciaa sinh vién trong qua trinh lam dé tai tét nghiép:

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

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

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

2. Panh gia chit lwong cia khoa luan (so véi ndi dung yéu cau da dé ra
trong nhiém vu P.T. T.N trén cac mit Iy luan, thuc tién, tinh toan sé
liéu...):
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.........................................................................................
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Hai Phong, ngay thdang nam 2012
Can bd huéng dan

(Ky va ghi r6 ho tén)

ThS.Nguyén Thi Cdm Thu



Khéa ludn tét nghiép

LOI CAM ON

Véi 10ng biét on sau sac, em xin chan thanh cam on Th.s Nguyén Thi
Cam Thu — ngudi da giao dé tai va tan tinh huéng dan, dong vién, giap d& em

hoan thanh khoéa luan nay.

Em ciing xin bay to 10ng biét on sau sic dén thay cd giéo trong bo mon
Moi truong, cam on quy thay ¢d caa truong Pai hoc dan 1ap Hai Phong da tao

diéu kién cho em trong sudt qué trinh thuc hién dé tai.

T6i cling xin giri 161 cam on dén gia dinh va ban bé — nhiig nguoi da

gitip d&, dong vién trong suét thoi gian hoc tap va thoi gian 1am khoéa luan nay.

Xin chan thanh cam on moi nguoi!
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Danh muc viét tit
TCVN: Tiéu chuan Viét Nam

QCVN: Qui chuan Viét Nam
KLN: kim loai nang
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MO PAU

O nhiém moi truong hién nay 1a mot van dé dugc toan xa hoi quan tam. O
Viét Nam dang ton tai mot thuc trang d6 1a nudc thai ¢ hau hét cac co s san
Xuat chi dugc xur Iy so bo tham chi thai truc tiép ra moi treong. Hau qua 1a moi
truong nudc ké ca nudc mit va nudc ngam ¢ nhiéu khu vuc dang bi 6 nhidm
nghiém trong. Vi vay, bén canh viéc nang cao y thicc ciia con ngudi, Xiét chit
cong tac quan 1y moi truong thi viée tim ra phuong phap nham loai bo céc ion
kim loai nang, cac hop chat hitu co doc hai ra khoi méi truong nudc co y nghia
hét strc to 1on.

Pi c6 nhiéu phuong phap duoc ap dung nham tach céc ion kim loai nang ra
khoi moéi truong nude nhu: phuong phap hoa ly, phuong phap sinh hoc, phuong
phap hoa hoc... Trong d6, phuong phap hap phu duoc ap dung rong réi va cho
két qua rat kha thi. Nhiéu vat liéu dugc st dung dé hap phu kim loai ning dang
dugc quan tim nhu than hoat tinh, than bun hay xi than ... Vi vay, “ Tim hiéu
kha ning xir ly Cu®* trong nwéc bing than cii ” 1a viéc 1am can thiét, dap

tmg dugc yéu cau thuc té.
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CHUONG |: TONG QUAN
I.1. Giéi thiéu chung

1.1.1. Giéi thiéu so lwgc vé kim loai ning [1]

Kim loai nang la nhitng kim loai c6 khéi lugng riéng 16n hon 5g/cm®. Céc
kim loai quan trong nhit trong viéc xt Iy nuée 1a Zn, Cu, Pb, Cd, Hg, Ni, Cr,
As...Mot vai kim loai trong s6 nay c6 thé can thiét cho co thé song khi ching &
moét ham luong nhat dinh nhu Zn, Cu, Fe...tuy nhién khi & mot lugng 16n hon
no sé tré nén doc hai. Nhirng nguyén té nhu Pb, Cd, Ni khong 6 loi ich ndo cho
co thé séng. Nhirng kim loai nay khi di vao co thé dong vat hoic thuc vt ngay

ca & dang vét ciing co thé gay doc.

Trong tu nhién kim loai ton tai trong 3 moi trudng: moi truong khong khi,
moi trudong nude, moi truong dat va moi trudng nudc. Trong moi trudng nudc
thi kim loai nang ton tai dudi dang ion hoic phic chat... Trong ba méi trudng thi
moi trudng nude 14 moi trudng cd kha nang phat tan kim loai ning di xa nhat va
rong nhat. Trong nhitng diéu kién thich hop kim loai ning trong moi truong
nuéc cd thé phat tan vao trong moi truong dat hodc khi. Kim loai nang trong
nuéc lam 6 nhidm cay trong khi cac cay trong nay duoc tudi bang nguon nudc
c6 chira kim loai ning hoic dat tréng cay bi & nhiém bgi ngudn nuéc ¢ chira
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 qua trinh san xuat cong nghiép, quéa trinh khai khoang, qué trinh tinh
ché quing, kim loai, san xuat kim loai thanh pham... 1a cac ngudn chinh gay 6
nhidm kim loai ning trong moi trudng nudc. Thém vao do, cac hop chat cua kim
loai nang dugc sir dung rong rai trong cac nganh cong nghiép khac nhu qua trinh
tao mau va nhudém, & cac san pham cua thudc da, cao su, dét, gidy, luyén kim,
ma dién va nhiéu nganh khac... ciing 1a ngudn dang ké gay 6 nhiém kim loai

nang. Khéac 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 qua trinh tiép xdc lau dai véi

Cu, Zn hoic Pb trong dudng 6ng hoic bé chira.

1.1.2. Tac dung sinh h6a cia kim loai nang ddi véi con nguoi va moi treong
[6]

Hau hét cac kim loai niang ton tai trong nuwéc & dang ion, phat sinh do cac
hoat dong caa con ngudi chi yéu do hoat dong cong nghiép. Boc tinh caa kim
loai ning d6i véi siac khoe con ngudi va dong vat dac biét nghiém trong do su
t6n tai 1au dai va bén viing ciia né trong madi truong. Vi dy: chi 1a mot kim loai
c6 kha niang ton tai trong nudc kha lau, ude tinh né duoc gitr lai trong mai
truong véi khoang thoi gian 150 — 5000 nam va co thé duy tri & néng do cao
trong 150 nam sau khi bon bun cho dat. Chu trinh phan ra sinh hoc trung binh
cia Cadimi dugc wdc tinh khoang 18 nam va khoang 10 nam trong co thé con
nguoi.

Mét nguyén nhan khac khién cho kim loai ning hét sirc doc hai 1a do ching
c6 thé chuyén hoa va tich lily trong co thé con ngudi hay dong vat théng qua
chudi thire an ciia hé sinh thai. Qua trinh nay bat dau véi nong do thap cua cac
kim loai nang ton tai trong nudc hoac trong can ling rdi sau d6 duoc tich liy
nhanh chong trong cac loai thuc vat hay dong vat song duéi nudc hoic trong can
ling roi luan chuyén dan qua cac mat xich caa chudi thirc an va cudi cung dén
sinh vat bac cao thi nong do kim loai ning da du 16n dé gay ra doc hai nhu phan
huy AND, gay ung thu ...

Céc kim loai nang & ham luong nho 1a nhitng nguyén té vi luong hét suc
can thiét cho co thé nguoi va sinh vat. Ching tham gia cau thanh nén cac
enzym, cac vitamin, dong vai tro quan trong trong trao d6i chat... Vi du nhu mot
lugng nho dong rat can thiét cho dong vat va thuc vat. Nguoi 16n mdi ngay can
khoang 2mg dong (dong la thanh phan quan trong cua cac enzym nhu oxidaza,

tirozinaza, uriaza, citorom va galactoza) nhung khi ham lwong kim loai vuot qua
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ngudng quy dinh s& gay ra nhimg tac dong xau nhu nhiém d6c man tinh tham
chi ngdé doc cap tinh dan tai tir vong.

V& mit sinh hoa cac kim loai ning c6 ai luc 16n véi cac nhom —SH — va
nhém — SCH; — cua cac enzym trong co thé. Vi thé cac enzym bi mat hoat tinh
lam can trd qué trinh tng hop protein cua co thé.

SH S
[Enzym] + M* —— [Enzym] - \Me
\SH ™~ o —

+ 2H7

1.1.3. Thue trang 6 nhiém nwéc béi cac kim loai niing [4]

Cung vai su phat trién caa khoa hoc ki thuat, nhu cau cudc séng cua con
nguoi ngdy cang ting cao vé moi mat dan toi san lugng kim loai do con nguoi
khai thac hang nam ting 1én. Pay chinh 13 nguyén nhan chinh lam cho ngudn
nuéc bi 6 nhidm boi cac kim loai dién hinh nhu: Cu®*, Fe*, Pb**, Ni**, Hg*",
Cd**, Mn**...

Lich str da ghi nhan nhiing tham hoa méi truong do sy 6 nhiém béi cac kim
loai ndng ma con ngudi phai ganh chiu. Nhuw ¢ Minatama (mot thi tran nho &
Nhat Ban nam ven bién Shirami) ngudi dan ¢ didy miac mot chang bénh la vé
than kinh. Nguyén nhan caa bénh nay 1a do bi nhiém doc thay ngan tir thuc
pham bién va do nha may héa chat Chisso thai ra (1953). Hodc nhu bénh Itailtai
ctia nguoi dan song o luu vuc sdng Tisu (1912 — 1926) do bi nhiém doc Cd. O
Bangladesh ngudi dan & day bi de doa boi ngudn nude bi nhiém asen ning ...

Hién nay & Viét Nam, mic dil cac cap, cac nganh di c6 nhiéu ¢ gang trong
viéc thuc hién chinh sach va phap luat vé bao vé mai trudng, nhung tinh trang 6
nhidm nudc van 12 van dé dang lo ngai. O céc thanh phd 16n, hang trim co s&
san xuat cong nghiép dang gy 6 nhiém méi truong nuéc do khdng c6 cong trinh
va thiét bi xir ly. Theo danh gia caa mot sé cac cong trinh nghién ctu hau hét
cac song, hd ¢ hai thanh phd Ion 12 Ha Noi, Thanh phé H6 Chi Minh va mot sb
thanh phd c6 cac khu cdng nghiép Ién nhu Binh Duong néng do kim loai nang
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cua cac song & cac khu vuc nay déu vuot qua tiéu chuan cho phép tir 3 dén 4 lan,
c6 thé ké dén cac song & Ha Noi nhu séng T6 lich, séng Nhué (noi c6 nhiéu nha
may, khu coéng nghiép), ¢ thanh phé H6 Chi Minh la séng Sai Gon va kénh
Nhiéu Loc, kénh Sai Gon ... 1am anh huéng dén méi trudng sbng cua céc sinh
vat thay sinh va stc khoe con nguoi. Vi vay,viéc xtr Iy nudc thai ngay tai cac
nha may, cac khu cong nghiép 1a vo ciing can thiét va doi hoi su gidm sat chit
chg, thuong xuyén cia cac co quan chirc nang.

1.1.4. Mot s6 nguon giy 6 nhiém kim loai ning [4]

1.1.4.1. Hoat déong khai thac mo

Khoa hoc cang phat trién, nhu cau cia con ngudi va xa hoi ngay cang cao
dan t&i san lwong Kim loai do con ngudi khai thic hang nim cang ting hay
luong kim loai ning trong nudc thai cang 1on, nay sinh yéu cau vé xir Iy nudc
thai co chira KLN 6.

Viéc khai thac va tuyén dung quing vang phai dung dén thudc tuyén co
chtra Hg, CN- ...Ngoai ra, cic nguyén t6 KLN nhu As, Pb... c6 thé hoa tan vao
nuéc. Vi vay, 6 nhiém hda hoc do khai thac va tuyén quing vang la nguy co
dang lo ngai ddi v6i ngudn nudce sinh hoat va nuée ¢éng nghiép. Nudc & cac mo
than thuong c6 ham luong cao cac ion KLN, 4 kim ... cao hon TCVN tir 1 dén
3 lan. Cac két qua nghién ctu cua Vién Y hoc lao dong va vé sinh méi truong
nam 2009 cho thdy mdi trudng cac khu vyc khai théc, ché bién kim loai mau &
phia Bic nudc ta nhu mo chi-kém Lang Hich, mé chi-kém Ban Thi, mo mangan
Cao Bang, mo thiéc Son Duong... thuong c6 ham luong kim loai ning vuot gidi
han cho phép tir 2-10 1an vé chi;1.5-5 lan vé asen; 2-15 lan vé kém... Tai mo
than 16 thién Khanh Hoa nong d6 bui than va bui da trong méi truong co luc 1én
t6i 42mg/m®. Hau qua 13 c6 téi 8-10% cong nhan trong khu vuc nay bi nhidm
doc chi, asen, hozc bi bénh bui phoi hang nam phai di diéu tri. Do d6, viéc xu ly

nuéc thai tir hoat dong khai thac mo 1a vo cuing can thiét.
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1.1.4.2. Cong nghiép ma

Nudc thai cia qua trinh ma dién phat sinh khong nhiéu, ndng do cac chét
hitu co thap nhung ham luong céc kim loai nang lai rat cao. Chung 1a doc chat
tiéu diét cac sinh vat phu du, gay bénh cho cé va bién d6i cac tinh chat 1y hod
clia nudc, tao ra sy tich tu sinh hoc dang lo ngai theo chiéu dai chudi thic an.
Ngoai ra con anh huéng dén duong dng din nude, gay an mon, xam thuc hé
théng cong rinh, anh huong dén chit luong ciy trong, vat nudi, canh tac nong

nghiép, 1am thodi hoa dat do su chay tran va tham cta nudc thai.

Nuédc thai tir cdc qué trinh ma kim loai, néu khong dugc xtr 1y, qua thoi
gian tich tu va bang con dudng truc tiép hay gian tiép sé& ton dong trong co thé
con ngudi va gy cac bénh nghiém trong nhu viém loét da, viém duong ho hap,

ung thu,...

Nudrc thai tir qua trinh ma c6 thanh phan da dang vé nong do6 va pH bién dbi

rong tir 2 + 3 dén 10 = 11.

bidc trung chung cia nudc thai nganh ma dién 1a chira ham lugng cao céac
mudi vo co va kim loai nang. Tuy theo kim loai ctia 16p ma ma ngudn 6 nhiém
6 thé 1a Cu, Zn, Cr, Ni,... va cling tuy thudc vao loai mudi kim loai duogc st
dung ma nudc thai ¢ chira cac doc td nhu xianua, sunfat, amoni, cromat,... Céc
chat hitu co it c6 trong nudc thai xi ma, phan chi yéu 1a chat tao bong, chat hoat
dong bé mit ... nén BOD, COD thudng thip va khong thude dbi twong xir 1y.
Péi tuong xu 1y chinh 14 cac ion v6 co ma dac biét 1a céac mubi kim loai nang

nhu Cr, Ni, Cu, Fe, ...
1.1.5. Giéi thiéu vé kim loai Pong
1.1.5.1. Tinh chdt va sw phan bé ciia dong trong méi truwong [7]

Dong 1a kim loai duoc biét dén tir thoi ky tién sir va duoc thira nhan 1a mot

trong nhitng kim loai hitu ich cho con nguoi. Péng c6 ham lwong khoang
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0,007% khéi lwgng vo trai dat. Pong ciing 1a mot kim loai c6 mau vang anh do,
c6 @6 dan dién va d6 din nhiét cao (so véi kim loai nguyén chat ¢ nhiét do
phong chi ¢6 bac c6 do dan nhiét cao hon). Bong cé 1& 1a kim loai dugc con
ngudi st dung sém nhat do cac do dong co nién dai khoang niam 8700 trudc
cong nguyén da duoc tim thay. Ngoai viéc tim thay dong trong céc loai quang
khac nhau, ngudi ta con thdy dong ¢ dang kim loai & mét s6 noi.

Trong ty nhién ddng ton tai dudi dang khoang vat sunfua hay dang oxy héa
(oxit, cacbonat) d6i khi & dang kim loai. Trong dat ham luong dong c6 gia tri tir
2- 100 mg/kg, tai mot s6 vung dat trong nho va ca chua do sir dung chat bao vé
thue vat ham luong dong trong dat cd thé dat 600 mg/kg.

Khoang 50% luong dong dung trong cdng nghiép dién, dién tir va khoang
40% dung dé ché tao hop kim. Mot s6 hop chét cua dong duoc dung dé 1am chét
mau trang tri, chat liéu trir nAm méc, 1am x(c tac.

Trong nuéc sinh hoat dong c6 ngudn goéc tir duong ong dan thiét bi noi
that, nong d6 caa n6 co thé dat tai vai mg/l néu nudce tiép xdc 1au véi cac thiét bi
dong.

Trong tu nhién, d6ng ton tai ¢ hai trang thai hoa tri +1 va +2 thuong Véi
nong d6 vai mg/l, trong nudc bién 1-5 mg/l. Bong tich tu trong cac hat sa ling
va phan bd lai vao mdi truong nudc ¢ dang phic chat véi cac hop chat hiru co tu
nhién ton tai trong nudc.

Pong 1a nguyén tb can thiét cho cac loai dong thuc vat bac cao. Pong dugc
tim thay trong mot s6 loai enzym, bao géom nhan dong cua cytochrom oxidas,
enzym chtta Cu — Zn superoxid dismutas va né 1a kim loai trung tam cua chat
chuyén chd oxy hemocyanin. Pong dugc van chuyén chia yéu trong mau boi
protein trong huyét tuong 1a ceruloplasmin. Pong dugc hap thu trong rudt non

va dugc van chuyén toi gan bang lién két voi albumin.
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1.1.5.2 Pgc tinh ciia dong [7]

DPdng c6 doc tinh cao d6i voi hau hét cac thuc vat thuy sinh, ¢ nong do thap
< 0.1 mg/l, nd da gay ra tc ché cho céc loai thuc vat khdng phat trién. Ngoai ra
d6ng con cd kha niang 1am mat mudi boi vay 1am giam kha niang tham thau cua

té bao.

Pbi véi con ngudi thi ddong khong qua doc boi su két hop trung gian cua
dong gitra cac axit manh va axit yéu. Ciing khong cé bang chung nao ching to
d6ng 1a chat giy ung thu cho con ngudi. Tuy nhién ciing nhu cac kim loai nang
khéac, khi & nong do cao, dong cd thé tich liy vao cac bo phan trong co thé nhu

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

1.1.5.3. Quy chudn Viét Nam vé nuwéc thdi [9]
Quy chuan Viét Nam vé nudc thai cong nghiép — QCVN24:2009/BTNMT

dugc trinh bay nhu sau:

Théng s6 Pon vi Gia tri gidi han

A B

Pong mg/| 2 2

Trong do:

Cot A quy dinh gia tri C caa cac théng sé 6 nhiém trong nudc thai cong
nghiép khi xa vao cac nguon tiép nhan la cac nguon nude duoc ding cho muc
dich cap nudc sinh hoat.

Cot B quy dinh gia tri C cua cac thdng sb 6 nhiém trong nudc thai cong
nghiép khi xa vao cac nguon tiép nhan la cac nguén nude khong ding cho muc

dich cap nudc sinh hoat.
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1.2. Cac phwong phap xir ly kim loai nang
1.2.1. Phwong phap két taa [5]

Pay 1a phuong phap théng dung dé xtr 1y nudc thai chira KLN két hop Véi
déng keo tu. Phuong phap nay dua trén phan ung hda hoc giita chat dua vao
nudc thai véi kim loai can tach, & @6 pH thich hop s& tao thanh hop chét két tua
va dugc tach ra khoi nude thai bang phuong phap 1ing.

Déi véi phuong phéap két tua, d6 pH cua dung dich dong vai tro rat quan vi
d6 hoa tan cua kim loai trong dung dich phu thuoc pH. G mét gia tri pH nhat
dinh cta dung dich, nong do kim loai vuot qua nong do bdo hoa thi sé bi két taa.
Dé diéu chinh pH, cac hda chat thuong dung 12 sita voi, séda va xat. Khi xir Iy
nuéc thai chira kim loai can chon tac nhan trung hoa va diéu chinh pH thich hop.
1.2.2. Phwong phap trao doi ion [5]

Phuong phap trao d6i ion dugc (ng dung dé 1am sach nudc thai khoi kim
loai nang nhu: Zn, Cu, Cr, Ni, Pb, Hg, Cd, Mn ...Phuong phap nay cho phép thu
hoi cac chat c6 gid tri va dat mac d6 1am sach cao. Nhua trao doi ion c6 thé tong
hop tir c4c chat vo co hay hitu co ¢6 gin cac nhém nhu: -SOzH, -COOH, amin...

Céc cation va anion duoc hap phu trén bé mat nhua trao doi ion.
nR-SO;H + Me™ —> (R-SO3),Me + nH’

Khi nhua trao d6i ion d bdo hoa, nguoi ta khdi phuc lai cationit va anionit
bang dung dich axit lodng hoic bazo loing.
1.2.3. Phwong phap dién héa [5]

Dua trén co s¢ cua quéa trinh oxy hda khir dé tach kim loai trén cac dién cuc
nhung trong nuéc thai chira kim loai khi cho dong dién chay qua. Bing phuong
phap nay cho phép tach cac ion kim loai ra khoi nudc thai, khdng bo sung hoa
chat, song thich hop véi nudc thai c6 ndng do kim loai cao (trén 1g/1), chi phi

dién nang kha 1on.
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1.2.4. Phwong phap oxy hoa khir [5]

Pé 1am sach nudéc thai ngudi ta ¢ thé sir dung pemanganat Kali, H,0,, oxy
trong khéng khi, ozon, MnO, ...Trong qué trinh oxy héa, cac chat doc hai trong
nuéc thai dugce chuyén thanh cac chat it doc hon va tach ra khoi nuéc. Qua trinh
nay tiéu tn mot luong 16n céc tac nhan hda hoc, do d6 qua trinh oxy héa chi
dugc dung trong nhimg trudng hop khi cac tap chat gay nhidm ban trong nudc
thai khong thé bi tach bang phwong phéap khac.

Phuong phap lam sach nuéc thai bang qué trinh khir dugc tng dung trong
cac truong hop khi nudc thai chira cac chét bi khir. Phuong phap nay duoc ding
rong rai dé tach cac hop chat thuy ngan, crom, Asen ... ra khoi nudc thai.

1.2.5. Phwong phap sinh hoc [5]

Mot s loai thuc vat, vi sinh vat trong nudc s dung kim loai nhu chét vi
lwong trong qué trinh phét trién sinh khdi nhu béo tay, béo to ong, tao ... Véi
phuong phap nay, nudc thai ¢d nong do KLN nho hon 60 mg/l va bd sung du
chat dinh dudng (nito, photpho), cac nguyén té vi lwong can thiét khac cho su
phat trién ctia cac loai thuc vat nhu rong tao. Phuong phap nay can dién tich I6n
va néu nudc thai ¢6 1an nhiéu kim loai thi hiéu qua xir Iy kém.

1.2.6. Phwong phap hap phu [2]
1.2.6.1.Khai ni¢gm

HAap phu 1a sy tich liy chat trén bé mat phan tach pha. Pay 1a mot phuong
phap nhiét tach chat, trong d6 cac cau tir xac dinh tir hdn hop long hoic khi duoc
hap phu trén bé mat chat ran x6p. Trong do:

- Chat hap phu l1a chét c6 bé mit trén d6 xay ra su hap phu.

- Chat bj hap phu la chat dugc tich liy trén bé mat chat hap phu.

- Pha mang 1a hdn hop tiép xdc vai chat hap phu.

Qua trinh giai hap phu 1a qua trinh day chét bi hap phu ra khoi bé mat chét
hap phu. Khi qué trinh hap phu dat trang thai can bang thi toc d6 hap phu bang
tdc do giai hap.
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Qua trinh hap phu xay ra do luc ton tai trén bé mat va gan sat bé mat trén
cac mao quan. Tuy theo ban chat cua luc twong tac giira chat hap phu va chat bi
hap phu ma ngudi ta chia ra hap phu vat ly va hap phu héa hoc.

Hap phu vat Iy gay nén bai luc Vanderwalls, lién két nay yéu dé bj pha

V0.

Hap phu héa hoc tao thanh luc lién két hoa hoc gitra bé mit chat hap phu va
phan tir chét bi hap phu, lién két nay twong d6i bén va kho bi pha va.

Thong thudng, trong qué trinh hap phu s& xay ra déng thoi ca hai qua trinh
hap phu vat ly va hap phu héa hoc. Trong d6, hap phu hoa hoc dugc coi la trung
gian gitta hap phu vat ly va phan ang héa hoc. Dé phan biét hap phu vat Iy va
hap phu hda hoc, nguoi ta dwa ra mot so chi tiéu sau day:

- Hap phu vat ly c6 thé don 16p hoidc da 16p, hap phu héa hoc chi 1a don
16p.

- Téc d6 hap phu: hap phu vat Iy xay ra & nhiét do thap, hap phu héa hoc
xay ra ¢ nhiét do cao hon.

- Nhiét hap phy: doi voi hap phu vat 1y luong nhiét téa ra nam trong
khoang tir 2-8 kcal/mol con hap phu hoa hoc ¢ nhiét lugng téa ra 16n hon 22
kcal/mol.

- Tinh dic thi: hap phu vat Iy it phu thudc vao ban chat héa hoc, do d6 it
mang tinh dic th rd rét. Hip phu hda hoc mang tinh dac thu cao, nd phu thudc
vao kha ning tao thanh lién két hoa hoc giita chat hap phu va chat bi hap phu.

Can bang hap phu: qua trinh chat khi hoac chét long hap phu trén bé mat
chat hap phu 1a mét qué trinh thuan nghich. Céc phan tir chat bi hap phu khi da
hap phu trén bé mat chat hap phu 1a mot qua trinh thuan nghich. Cac phan tir
chat bi hap phu khi d& hap phu trén bé mat chat hap phu van c6 thé di chuyén lai
pha mang. Theo thoi gian, lwgng chét bi hap phu tich tu trén bé mat chat ran
cang nhiéu thi téc do di chuyén nguoc tra lai pha mang cang 16n. Bén mot thoi
diém nao do, tbc do hap phu bang tdc d6 di chuyén nguoc lai pha mang (giai
hap) thi qua trinh hap phu dat can bang.
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Tai trong hap phu can bang biéu thi khdi lugng chét bi hap phu trén mot
don vi khéi luong chat hap phu tai trang thai can bang dudi cac didu kién ndng

do va nhiét do cho trudce.

Ci — Cr

q=m.V

Trong 6  V: Thé tich dung dich (ml)
m: Khéi luong chat hap phu (g)
Ci: Nong do dung dich ban dau (mg/I)
Cr. Nong d6 dung dich khi dat can bang hap phu (mg/1)
Ciing c6 thé biéu dién dai luong hap phu theo khéi lwong chét hap phu trén
mot don vi dién tich bé mit chat hap phy

G =G
T m.S

q

S: dién tich bé mit riéng cua chat hap phu.
1.2.6.2. Péng hec cia qué trinh hdp phu
Qua trinh hap phu tir pha long trén bé mat cua chat hap phu gom 3 giai doan:

- Chuyén chét tir pha long dén bé mat ngoai cua chat hap phu : Chat hap
phu trong pha 16ng s& duoc chuyén dan dén bé mat caa hat hap phu nho luc doi
lwu. O gan bé mat hat ludn cé 16p mang gisi han 1am cho sy truyén chat va nhiét
bi cham lai.

- Khuéch tan vao cac mao quan cuaa hat: Su chuyén chét tir bé mit ngoai
cua chat hip phu vao bén trong dién ra phic tap. V6i cac mao quan duong kinh
I6n hon quing duong tu do trung binh cta phén ta thi dién ra khuéch tan phan
t. Vi cac mao quan nho hon thi khuéch tan Knudsen chiém wu thé. Cung véi
chang con ¢o co ché khuéch tan bé mat, cac phan tir di chuyén tir bé mat mao
quan vao trong 1ong hat, déi khi gidng nhu chuyén dong trong 16p mang (I6p
gidi han).

- Hap phu: La budc cudi cing dién ra do twong tac cua bé mat chat hap
phu va chit bi hap phu. Luc tuong tac ndy 1a cac luc vat ly khac nhau tao nén
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mét tap hop bao gom cac phan tir nam trén bé mat, nhu mot 16p mang chat long
tao nén tré luc cha yéu cho giai doan hap phu, qué trinh hap phu lam bdo hoa
dan ting phan khéng gian hap phu, dong thoi 1am giam d6 tu do cua céc phan ti

bi hip phu nén ludn kém theo sy téa nhiét.

1.2.6.3. Cdc mé hinh co ban ciia qua trinh hép pha.
* M5 hinh déng hoc hap phu.
Sy tich tu chat bi hap phu trén bé mat vat rin gom hai qua trinh:
- Khuéch tan ngoai: khuéch tan cac phan tir chat bi hap phu tir pha mang
dén bé mat vat ran.
- Khuéch tan trong: khuéch tan vao trong 16 x6p.

Nhu vay, luong chat bi hap phu trén bé mat vat ran s& phu thudc vao hai qua
trinh khuéch tan. Tai trong hap phu s& thay doi theo thoi gian cho dén khi qué
trinh hap phu dat can bang.

Goi toc d6 hap phu I bién thién d6 hap phu theo thoi gian, ta co:

B dx
dt

Khi tdc do hép phu phu thudc bac nhét vao sy bién thién néng do theo thoi

r

gian thi:

dx
r= a= B-(Ci_ Cf): k. (Gmax — q)

Trong d6 B: Hé s6 chuyén khdi.
Ci: Nong do chat bi hip phu trong pha mang tai thoi diém ban dau
Cr: Nong d6 chét bi hap phu trong pha mang tai thoi diém t.
k: Hang sd toc do hip phu.
q: Tai trong hép phu tai thoi diém t.
Omax: T4l trong hép phu cuc dai.
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* Cac md hinh hip phu dang nhiét
Puong dang nhiét hap phu 1a dudng mé ta su phu thudc giita tai trong hap
phu tai mot thoi diém vao ndng d6 cin bang cua chat hip phu trong dung dich
hay 4p suét riéng phan trong pha khi tai thoi diém d6. Cac dudng ding nhiét hip
phu co thé xay duyng tai mot nhiét 4o nao do bﬁng cach cho mdt lugng xéac dinh
chét hép phu vao mdt luong cho truéc dung dich co néng do da biét cua chat bi
hép phu. Sau mdt thoi gian, xac dinh néng do can b::ing cia chét bi hép phu
trong dung dich.
Luong chét bi hép phu duoc tinh theo cong thic:
m = (C;—Cf).V
Trong d6 m: Khéi lugng chét bi hap phu.
Ci: Nong do dung dich ban dau (mg/I)
Cr. Nong d6 dung dich khi dat can bang hap phu (mg/1)
V: Thé tich dung dich (ml)
a. M6 hinh hap phyu dang nhiét Langmuir
M6 ta qua trinh hap phu mot 16p don phan tir trén bé mat vat ran. Phuong
trinh Langmuir duoc thiét 1ap trén céac gia thiét sau:

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

Su hap phu la chon loc.

Cac phan ti chat hap phu doc 1ap, khong twong tac qua lai véi nhau.

Bé mat chat hap phu dong nhat vé mit nang luong tac 1a su hap phu

xay ra trén bat ki chd nao thi nhiét 6 hap phu ciing 13 mot gia tri khong thay doi
trén bé mat chat hap phu khéng c6 cac trung tdm hoat dong.
- Giira c4c phan tir trén 16p bé mat va bén trong 16p thé tich ¢ can bang
dong hoc, tuc 1a ¢ trang thai can bang téc do hap phu bang tdc do giai hap.
Phuong trinh hap phu dang nhiét Langmuir:

b.C;
9 = 9Qmax-7 T 5 ~
1+0b.C
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Trong d6 : Cs: Nong do chét bi hip phu trong pha mang tai thoi diém t.

q: Tai trong hap phu tai thoi diém t.

Omax- Tai trong hap phu cuc dai.
b: Hang so chi ra cac ai luc cua vi tri lién két trén bé mat chat

hap phu (I/mg).
trén thi duong dang nhiét biéu dién 12 mot doan cong. Pé xac dinh cac hang s6

Khi b.Cs << 1 thi q = Qmax.b.Cs M0 ta ving hap phu nam gitta hai gigi han
trong phuong trinh hap phu dang nhiét c6 thé sir dung phuong phap do thi bang

cach dua phuong trinh trén vé phuong trinh duong thang:
1

Cr +
! Gmax-D

& _
CImax

q

Xay dung dd thi su phu thudc Cy/g vao Cs s€ xac dinh duoc cac hﬁng $6 trong

phuong trinh: b, qmax
a(mg/g) Cdd
A A
/" tga
Omax [--f---""--====== :
A
0 C: 0 Cs
Hinh 1.1. Pwong hdp phu dang nhigt ~ Hinh 1.2. S phu thugc ciia Ci/q vao
Langmuir Cs
0A = 1
b' Qmax
1

tga =
Qmax
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b. M6 hinh hdp phu ding nhiét Freundlich
Pay 1a phuong trinh thuc nghiém c6 thé str dung dé mo ta nhiéu hé hp phu
hoa hoc hay vt 1y. Cac gia thiét ctia phuong trinh nhu sau :
- Do tuong tac ddy giita cac phan tir ,phan tar hip phu sau bi diy bai
phan tir hdp phy trude ,do d6 nhiét hap phu giam khi ting do che pht bé mit.
- Do bé mit khong ddng nhat ,cac phan tir hip phu trude chiém cac trung
tam hap phu manh c6 nhiét hap phy 16n hon ,vé sau chi con lai cac trung tim hép

phu c6 nhiét hap phu thap hon.Phuong trinh nay dugc biéu bang mot ham mil.
q = k Cfl/n

Trong do:
q: tai trong hap phu tai thoi diém can bang.
Cr: ndng do can bang cua chat bi hap phy.
k: Dung luong hap phu ( 4i luc hdp phu dbi v6i bé mat chat hap phu)
hang s6 nay phu thudc vao nhiét o, dién tich bé mit va cac yéu td khac.
n: Hé'mg s6 phu thudc vao nhiét d¢ va luon 1én hon 1.
Phuong trinh Freundlich kh4 sat thue s6 liéu thye nghiém cho ving ban dau
va viing gitra cta vung hap phu dang nhiét.

Pé xac dinh cac hing sb, dua phuong trinh trén vé dang duong thang:
1
lgg=I1gk+ —lgC
g9 =18 o 8Yr

X4y dung dd thi su phu thudc lgq vao 1gCs s& xac dinh duoc cac gia tri k, n.
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q(mg/g) lgq
A A
tgp
B
@) Cf(mgllg O lg Ct
Hinh 1.3. Pwong hdp phu ding Hinh 1.4. Sw phu thuéc lgq
nhiét Freundlich vao IgC
tgh = 1/n
OB = lgk

1.2.6.4. Mt sé yéu té anh huwéng dén qud trinh hip phu va gidi hip
a. Anh huwong ciia dung méi
Hap phu trong dung dich 13 hip phu canh tranh nghia 1a khi chat tan bi hap
phu cang manh thi dung méi bi hap phu cang yéu. Dung méi c6 stic cing bé mit
cang 16n thi chat tan cang d& bi hip phu. Chat tan trong dung méi nudc bi hap
phu t6t hon so véi trong dung méi hiru co.
b. Tinh chdt ciia chat hdp phu va chat bi hdp phu
Thong thuong cic chit phan cuc d& hip phu 1én bé mit phin cuc va cic
chat khong phan cuc dé hap phu 1én bé mit khong phan cuc. Ngoai ra, dd x6p
ctia chat hap phu ciing anh huong dén kha ning hap phu. Khi giam kich thudc
mao quan trong chat hap phu x6p thi sy hip phu dung dich thudng ting 1én,
nhung dén gidi han nao dé khi kich thudc mao quan qua nho sé& can tro viée di

vao cua chét bi hap phu.
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c. Anh hwong cua nhiét do

Khi nhiét do ting sy hip phu trong dung dich giam. Tuy nhién ddi voi
nhirng cAu tir tan han ché, khi tang nhiét do, do tan tang lam cho né)ng do cua nd
trong dung dich tang 1én, do vay kha ning hap phu c6 thé ting lén.

d. pH cua moi truong

Anh huong nhiéu 1én tinh chit bé mit chat hip phu va chat bi hap phu
trong dung dich, nén cling anh huéng ti qua trinh hap phu.

Ngoai ra con ¢o cac yéu to khac nhu: ndng d6 ciia chét tan trong dung dich,
ap suat dbi voi chat khi, qua trinh hap phu canh tranh doi v6i cac chat bi hap
phu.
1.2.6.5. Mgt sé vit ligu hdp phu thwong dwoc sie dung

Phuong phép hap phu duogc st dung rong rii trong xtr Iy nudc thai cong
nghiép vi nd cho phép tach loai dong thoi nhidu chat ban (bao gdm ca chét vo co
va hitu co) tir mot nguén nudc 6 nhiém va tach loai tot ngay khi chung ¢ nong
do thap.

Bén canh d6, st dung phuong phap hap phu con té ra c6 nhiéu uy thé hon
cac phuong phap khac va gia thanh xir 1y thap. Vat liéu hap phu co thé ché tao tir
nhiéu ngudn nguyén liéu khac nhau, theo nhitng phuong phap khac nhau, dic
biét n6 c6 thé ché tao bang cach bién tinh cac chat thai 6 nhiém moi trudng nhu
tro bay, than bun hay cac phé thai cong nghiép nhu vo trau, vo dau, ba mia, 16i
ngod, vo dira... Didu ndy rat co y nghia khi dem chat c6 kha ning giy 6 nhiém
moi truong dé xur Iy 6 nhiém moi truong. Cac loai vat liéu hép phu thuong su
dung c6 thé ké dén mot s6 nhom chat sau:

a. Nhom khodng tw nhién
* Diatomit

La mot loai khoang vat ty nhién c6 thanh phan chu yéu 1a SiO, ngoai ra con
c6 Al,Oz cung mot s6 oxit khac v&i ham lugng nhé hon. Diatomit 12 mot loai
khoang c6 céu tric xbp, thuong & trang thai phan tan cao. Do ¢ do xdp 16n nén
diatomit c6 thé dugc s dung rong rai trong nhiéu linh vuc khac nhau nhu vat
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li¢u cach dién, cach am, bé tong nhe, dung dich khoan. Khi diatomit chira khong
it hon 90% SiO,, khéng qua 2% Fe,0s, 3% cac hop chat hitu co va c6 d6 am
khoang trén 2% thi n6 dugc st dung lam chét trg léng, trg loc va lam trong
nudc, lam giam do cung cua nudc sinh hoat, dung dé loai bo chét phong xa
trong nudc thai.
* Khoang bentonit
Bentonit 14 khoang sét phi kim thudc loai alumono silicat, thanh phan hoa
hoc ¢6 thé viét 1a Sig(AlxM,) Oy trong d6 M 1a Ca, Mg, Na. C¢ hai loai bentonit
1a bentonit kiém (Na, K) va bentonit kiém thé (Mg, Ca). Nhin chung, bentonit
xtr 1y hidu qua ddi v6i nude thai chira chat khong tan nhu cac chét hitu co, dau,
vi sinh vat. Dé xir Iy cac mudi tan chira cac ion kim loai, nguoi ta st dung
bentonit d3 hoat hoé bién tinh.
b. Nhém nguyén liéu ti nhién va phé thdi nong nghiép
* Vo dau tuong
C6 kha nang hap phu t6t d6i v6i nhiéu kim loai ning nhu dong, kém va ca
cac hop chat hitu co. Trong sy so sanh véi mot s6 vat liéu ty nhién khac (b3 mia,
vo trau), vo dau thé hién tiém nang hap phu cao hon han dic biét véi cac ion
kim loai ning. Vo dau sau khi dugc xir Iy véi NaOH va ludi hoa bang bang axit
citric, mot gam vat lidu c6 thé tach loai t6i 1,7 mmol dong (Gng véi 108 mg/g).
* B& mia
DPuoc danh gia nhu phuong tién loc chit ban tir dung dich nudc va dugc vi
nhu than hoat tinh trong vi¢c loai bo cac kim loai nang: Cr®, Ni?* ... bén canh
kha nang tach loai kim loai nang, ba mia con thé hién kha nang hép phu tot d6i
vé6i dau.
* B4 che, ba café
Nghién ctru sy tach loai AI**, Cr**, Cd** bang bi ché, ba café, Orhan va
Buyukgungor chi ra rang kha ning hip phu ddi véi AI** 1 rat tt. Khi tién hanh
thi nghiém gidn doan: st dung 0,3 vat li¢u khuéy v61 100 ml nudce thai chia 3
jon kim loai trén thi AI** bi tach loai t&i 98% boi ba ché va 96% bai ba café.
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* Rom

Cac thanh phan chinh cua rom, ra 1& nhiing hydratcacbon gém:
licnoxenlulozo 37,4%; hemixenlulozo (44,9%); licnin 4,9% va ham luong tro
(oxit silic) cao tir 9, dén 14%. Rom ciing dugc nghién ctru 1am vat liéu xu 1y
nuéc thai. O nhiét 46 phong, sy hap phu Cr(III) thay d6i theo pH. Hiéu suat hap
phu Cr(VI) thay déi tir 100% & pH = 1+ 3 dén 60-70% & pH = 4+12.

* Vo trau

V6 trau 1a mot phu pham nong nghiép phod bién ¢ nudc ta. N6 duoc tng
dung hiéu qua trong viéc ché tao vat liéu hap phu trong xir Iy méi truong. Vi
gia thanh ré, quy trinh ché tao vat liéu hap phu don gian, khong dua thém vao
nudc thai tac nhan doc hai. Hiéu suat xur Iy Niken twong d6i cao (81,17%).

c. Mot sé loai vét liéu khdc
* Than hoat tinh
Than hoat tinh duoc san xuat theo 2 phuong phap:

+ San xuét theo phuong phap hoat hoa hoa hoc bang cach tron hay tim
nguyén lidu voi cac hoa chat va d6t yém khi tir 500 — 900 °C. Céc hoa chat vo co
khi d6t s& phan huy ra cac khi c6 tinh oxy hoa hodc phan huy cac phan tir hitu co
qua phan ung dehydrat hoa.

+ San xuat theo phuwong phap hoat hod vat 1y thudng tién hanh theo 2 giai
doan: than hoa va hoat hoa.

Giai doan than hoa 1a giai doan d6t yém khi tai 400 — 500°C nham loai bo
thanh phan bay hoi trong nguyén liéu, dua nguyén liéu tré vé dang cacbon.

Budc hoat hoa 13 phat trién d6 x6p cia nguyén liéu théng qua phan Ung
oxy hod & nhiét d6 cao (800 — 1100°C). Trong qua trimh oxy hoa, mdt sb
nguyén tir cacbon bi dét chdy thanh khi (CO, CO,), khi nay bay di dé lai chd
trbng, d6 chinh 1a co ché tao d6 x6p. Qua trinh hoat hoa nay vi thé goi 1a qua
trinh khi hoa. Tac nhan oxy hoa c6 thé 1a khong khi (oxy), hoi nuéc, khi
cacbonic, khi thai. Ché do hoat hoa quyét dinh chat lugng cua than hoat tinh.
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Than hoat tinh ¢6 thé dung dé téy mau, lam trong, khtr mui, tinh ché thuc phém,
dd uéng, dau méd. Ngoai ra mot sb loai than hoat tinh c6 dic thu riéng: dung
trong y hoc, than hip phu kim loai, than dung trong mit na, than oxy hod dung
dé xir Iy phong xa; phan 16n cac loai than nay déu duoc bién tinh bé mit dé ting
cuong thém cac nhom chirc qua phan tmg oxy hod hodc tam mot sb xuc tac.

* Silicalgel

Silicalgel 12 mot loai chat hap phu c6 thanh phan hoa hoc chi yéu 14 silic
oxit (SiO,) c6 cau truc rat xép. Do x0p cua silicalgel ¢ thé dat 50-60%, dién
tich bé mat co thé dat téi 800 m?/g.

Nguyén liéu dé tong hop silicalgel 1a axit silicic, axit don H,SiO, 13 axit rat
yéu. Khi vuot qua do hoa tan n6 khong két tiia ma tao thanh polimer thong qua
phan mg tring ngung, giai doan dau ctia phan tng tring ngung la:

2H,Si0, — H,Si,0; + H,0

Phéan tng tring ngung tiép dién hinh thanh cac phan tir polimer 16n cho téi
khi ndng do axit don du trong dung dich nim trong khoang 100 — 150 mg/1 tuy
thudc vao pH.

Silicalgel thuong dugc ché tao bang cach két tua SiO, tir dung dich thuy
tinh 1ong véi axit (chii yéu 13 axit sunfuric), trong mot sb trudong hop c6 thé thuy
phan SiCl,, hodc cac hop chat silic khac dé thuy phan.

Trong qué trinh thity phan véi axit sunfuric s& hinh thanh axit silicic yéu va
ngay l1ap tirc xay ra phan tng trung ngung tao thanh dang gel dac va trong, chira
khoang 90% nudc, hay 300 phan tr nudc trén 1 phan tr Si0,. Khi ti 1€
nudc/SiO, 1a 30 — 40 thi ¢ thé cat thanh miéng, khi ti 18 con 6/1 thi duoc coi 1a
kho va cé thé nghién thanh bot.

Tinh chét caa silicalgel phu thudc vao cac yéu td thuc hién khi ché tao:
néng do, pH, nhiét d§. Hat keo cang nho thi dién tich bé mit cang 1én. Thong
thuong khi thiy phan & ving pH théap, hat keo nho thi thoi gian dong tu kéo dai.

O vung né)ng do loang va nhiét d¢ cao cling tao ra nhiing hat keo nhé. Ti I¢
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thanh phﬁn tham gia phan ng, tdc do khuéy tron, chat dua thém vao, thir ty dua
chat vao déu anh hudng dén chat luong san pham.

Silicalgel dugc sir dung cht yéu lam chét hiit 4m, mot pham lam mang xuc
tac. Trong phén tich n6 chi yéu duoc dung 1am chat hap phu hay chit mang sic
ki. Gan day c6 mot s6 nghién ctru st dung silicalgel dé xir Iy nude thai chira kim
loai nang va cht phong xa.

* Than bun

Than bun 13 san pham phén hily thyuc vat, c6 mau den hodc nau sang. Ngoai
thanh phan hitu co con ¢ thanh phan vo co (tro) 1a cac oxit kim loai. Thanh
phén chinh cua than bun la axit humic, axit fulvic, cac axit nay co cAu trac hoa
hoc khong cb dinh. No 14 tap hop cac axit co phan tir lwong 16n chira nhiéu
nhoém chtrc, chtra da phan cac nhan thom. N6 khong bi vi sinh vét phan hiy va
13 mot trong nhimg phan doan hiru co bén nhit trong ty nhién.

Than bun 1a loai vat liéu hdn hop cua nhiéu loai hop chat hitu co chira
nhiéu nhém chirc phan cuc nén c6 kha nang hap phu cac chét hiru co phan cuc

va cac kim loai chuyén tiép.
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1.3. Gigi thiéu vé than cai [10, 11]

- Than cui c6 dang Cacbon xdp mau den, rat nhe. La san pham khi dét gd

hoic chat hiru co khéc trong diéu kién khéng c6 khong khi.

- Than ctii duoc ung dung trong cac nganh nhu y té, ndng nghiép, méi truong,

cong nghé thuc pham. Ngoai ra n6 cling 1a mot thanh phan caa thudc sing.

- C4u tric hoa hoc cua than cui: 1a Cacbon vé dinh hinh khéng tinh khiét,

lien két cong hoa tri 1a lién két 6n dinh nhat.

- Thanh phan cua than cui

+ Cacbon: 65%-80%

+ Tro: 3%- 5%

+ Ham lugng Sulfur < 0,01%
+ Do am: 10%-15%

Hinh 1.5: Than cui
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Vit liéu hap phu 1a than caii dugc nghién nho dén kich thudc 2mm.

Hinh 1.6: Than cui Hinh 1.7: Vat liéu hap phu
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CHUONG II: THUC NGHIEM

11.1. Dung cu va hoa chit
I1.1.1. Dung cu

May lic June HY — 4

Can phan tich Adxenture

May do quang HACH DR/2010

Tua say

Binh dinh mac: 100ml, 250ml, 500ml, 1000ml
Binh tam giac 250 ml

Phéu chiét 250ml

Céc 100 ml

Buret va pipet cac loai

Phéu loc va giay loc

Mét s6 dung cu phu tro khéc

I1.1.2. Héa chit

Mubi NaCl

CuS0,.5H,0

Axit clohidric HCI dac

Natri thiocacbamat Na — DDC
Chi nitrat Pb(NO3),

Toluen

Tat ca cac hoa chat déu c6 do tinh khiét PA.,
11.1.3. Tién hanh thi nghiém

Céc thi nghiém dugc tién hanh trong diéu kién

Dung dich ddng ban diu c6 ndng do Cu®* = 20mg/I.
Quaé trinh ¢6 str dung may lac.

Nhiét do phong.

pH duoc xéac dinh bang gidy quy.
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IL.2. Phwong phap xéc dinh Pong
11.2.1. Nguyén tic [3]

Pé xac dinh ham lugng Cu trong nudc ngudi ta thuong dung phuong phap
tric quang dua trén phan ang caa né vai thudc thir dietylthiocacbamat (DDC).
Trong mai truong axit Cu®* tac dung Pb-DDC tao thanh dung dich mau vang.
11.2.2. Héa chat

- Pb-DDC trong toluen: Chuan bi mot phéu chiét sach c6 V=250 ml,
thém vao d6 50- 80ml nudc cat hai lan; 0,05 g Pb(NOs), loai tinh khiét hda hoc,
lac ki dé mudi d6 tan hét. Hoa tan 0,05g Na-DDC trong lugng nudc toi thiéu roi
thém vao phéu chiét dé két tua hét Pb-DDC. Thém vao phéu chiét 125 ml
toluen, day nat phéu chiét va lic manh, toan bo két taa Pb-DDC sé tan hét trong
toluen, tach bo phan nuéc & dudi, phan trén 14 Pb-DDC tan trong toluen dugc
loc qua gidy loc vao binh mau nau, dung dich nay bén trong khoang 3 thang.

- HCI: Pha dung dich HCI (1:1)

- HC1 0,01M: Pha 309,3 ml HCI véi 1000ml nuéc cat.

- Pong sunfat

+ Dung dich géc: Hoa tan 3,99 CuS0O,.5H,0 trong 1000ml nuéc cat hai
lan duoc dung dich Cu®* ¢6 nong d6 1mg/ml.

+ Dung djch chuan: Lay 20ml dung dich goc pha lodng thanh 1000ml ta
duoc dung dich Cu* ¢6 nong d6 20mg/I.

- NaCl 10%: lay 100g NaCl pha v&i 1000ml nudc cat.

11.2.3. Xay dung dwong chuan Pong
* Céch tién hanh
L4y mot thé tich nudc can phan tich dé trong mau chira khoang 0,2 —
0,6 mg Cu®* cho vao phéu chiét dung tich 250ml. Mau nudc duoc pha lodng
bang nudc cat dén 100ml. Thém vao phéu chiét lan luot 5 giot axit HCI (1:1), tur
buret thém vao maot cach chinh xac 2ml dung dich Pb — DDC trong toluen. Can

than day nGt phéu chiét va lac trong 2 phut. Bé yén phéu cho hai tuéng phan 16p
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va can than thao 16p toluen c6 chia phitc Bong da duoc chiét trao d6i vao cuvet

tién hanh so mau & budc séng A =430 nm.

* Ldp dwong chudn
Chuan bi 6 binh dinh muc ¢6 dung tich 100ml, 1an lugt 14y vao mdi binh
thé tich dung dich chuan nhu sau: 0; 0,2; 0,5; 1; 2; 3 ml dung dich Cu** ndng do
10 mg/l. Sau d6, tién hanh céc budc nhu trong trinh tu phan tich. Két qua do

duoc thé hién dudi bang 2.1.

Bang2.1: Két qua xacdinh dwong chudn Pong

STT Thé tich Cu®* (ml) | Nong d6 Cu®* (mg/l) ABS
1 0 0 0
2 0,2 0,02 0,006
3 0,5 0,05 0,016
4 1 0,1 0,026
5 2 0,2 0,05
6 3 0,3 0,072
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ABS

0.08

0.07

y =0.237x +0.0019
R2=0.997

0.06

0.05

0.04

0.03

0.02

0.01 /

0.1 0.15 0.2 0.25 0.3
Nong dj ciia Pong (mg/l)

0.35

Hinh 2.1: Puong chudn xdc dinh Péng
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I11.1. Khao sat kha niing hap phu Cu®* caa vat liéu hap phu

CHUONG 3: KET QUA VA THAO LUAN

Khéa ludn tét nghiép

111.1.1. Khdo sat dnh hwéng cia thoi gian dén qua trinh hap phu Cu®*

50 ml dung dich Cu?* ¢ ndng do 20 mg/I.

L4y 6 binh tam giac danh sé thi tu tir 1 dén 6. Cho vao mdi binh

Thém vao mdi binh 5g than cti.

Lic déu trén may lac véi tée do 120 vong/phut trong cac khoang thoi

gian 5, 30, 60, 90, 120, 180 phut.

Loc ldy dung dich va xac dinh ndng d6 con lai caa Cu®* trong dung

dich bang phuong phép trac quang.

Bang 3.1: Khdo sét dnh hirong cua thoi gian téi khd nang hap phu Cu®*

STT Thoi gian Nong do cu®* N\éng do cu®* Hiéu suat
(phat) ban dau (mg/l) | con lai (mg/l) (%)
1 5 20 6,73 66,35
2 30 20 3,22 83,90
3 60 20 0,86 95,70
4 90 20 0,82 95,89
5 120 20 0,80 96,00
6 180 20 0,79 96,05
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Tir két qua trén ta co d6 thi biéu dién sy phu thuoc kha niang hap phu Cu?*

trong dung dich theo thai gian hap phu:

100
95

. yd
. /

2

~

N’

= 80 /
7]

2 75

*A

Hi
N

70 /

65

60

0 20 40 60 8 100 = 120 140 160 180
Thoi gian (phut)

Hinh 3.1 : Su bién ddi kha ning hip phu Cu®* theo thoi gian.

Nhan xét: Tur két qua thi nghiém cho thay hiéu suat cua qua trinh hap phu
tang dan khi thoi gian hap phu ting tir 5-60 phat. Khi tiép tuc kéo dai thoi gian
hap phu thi hiéu suat qua trinh hap phu ting nhung khong dang ké. Nhu vay ta
chon thoi gian hap phu tdi uu nhat 12 60 phdt.

111.1.2. Khdo sat dnh hwéng cita pH dén kha ning hdp phu cia vat liéu hap

phu déi véi Cu*

- L&y 6 binh tam giéc, danh sd thi tu tir 1 dén 6. Cho vao mdi binh 50ml
dung dich chtra Cu®* ¢ ndng do 20 mg/l, diéu chinh dung dich c6 gié tri pH
bang 2, 3, 4, 5, 6.

- Thém 5g vat liéu hap phu lic trong khoang thoi gian la 60 phit.

- Loc lay phan dung dich va xac dinh ndng do con lai caa Cu* bang

phuong phap trac quang.
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Bang 3.2: Khdo st anh huong cua pH téi kha nang hdp phu Cu®*

ST | pleen | coniman | o
1 2 20 2,97 85,15
2 3 20 2,11 89,43
3 4 20 1,38 93,10
4 5 20 1,63 91,85
5 6 20 1,90 90,50

Tur két qua trén ta co dd thi biéu dién sy phu thudc kha ning hap phu Cu**

trong dung dich theo d6 pH:
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Hinh 3.2 : Su bién d@oi kha néing hdp phu Cu®* theo pH

Nhan xét: Tur két qua thi nghiém cho thay: Trong khoang pH caa dung dich
tir 2 — 4 thi hiéu suat hap phu ting dan va dat cao nhat tai pH =4. Tai khoang pH
tr 5 — 6 hiéu suat hap phu giam dan. Nhu vay tai pH = 4 vat liéu hap phu tét

nhat.

111.1.3. Md td qué trinh hdp phu Cu* theo mé hinh hdp phu ding nhigt

Langmuir

Dua vao két qua khao sét thoi gian, pH, tién hanh khao sat qua trinh hap
phu theo mo hinh dang nhiét Langmuir, sau d6 dua vao duong dang nhiét hap

phu dé xac dinh oma (tai trong hap phu cuc dai).
Cac thi nghiém dwoc tién hanh nhu sau:

L4y 10 binh tam giéc, cho vao mdi binh 50 ml dung dich Cu** véi cac ndng
do tuong tng: 20, 80, 160, 240, 320, 400, 480, 560, 640, 720 mg/l va 5g than
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cui. Diéu chinh pH = 4 (12 pH téi wu da khao séat & trén) va tién hanh lic trong

khoang thoi gian 60 phut, loc va xac dinh ndng do Cu® sau khao sat.

Bang 3.3: Két qud xdc dinh tdi trong hap phu cua vat liéu hdp phu doi véi Cu?*

STT banNd(;S%gf) ((:rl:g;ll) colr\ml?;g(dc?) ((:rl:]:n) (mg/g) Cila
1 20 13 0,187 6,95
2 80 5.5 0,745 7.38
3 160 12,2 1,478 8,25
4 240 21,2 2188 9,69
5 320 31,4 2,886 10,88
. 400 49,4 3,506 14,09
7 480 66,2 4,108 16,00
8 560 118.1 4519 26,73
9 640 1745 4,688 39,17
10 720 250,7 4,693 53,42
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Tir két qua ta v& dugc db thi biéu dién phuong trinh hap phu dang nhiét

Langmuir cua vat liéu hap phu déi véi Cu®*:

% (mg/9)

4‘5 r
4

3.5 /
3

2.5 /
2

1

4

0.5
o

0 100 200 300 400 500 600 700

' C (mg/l)
800

Hinh 3.3: ¢ thj biéu dién két qud xdc dinh tai trong hdp phu cuc dai cua vt

lieu hdp phu doi véi Cu?".

Két qua cho thay khi nong d6 dau cua dung dich Cu®* ting thi tai trong hap

phu cua vat liéu ciing ting dan. Dya vao sé liéu thi nghiém thu duoc, vé do thi

biéu dién su phu thudoc C/q va C; theo Iy thuyét hap phu dang nhiét Langmuir.

Ciq
60

y=0.185x +5.470 ¢

50 R*=0:995

40 /
30

20
10 /

0

0 50 100 150 200 250

300Cf (mg/l)
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Hinh 3.4: Puwong biéu dién s phy thuge cia Ciq va C
Su phu thudc caa Ci/g vao Cs dugc mé ta theo phuong trinh :
y = 0,185x + 5,4705
Ta co tga = 1/qmax SUY ra Omax= 1/tga = 1/0,185=5,41(mg/Q).

Vay tai trong hap phu cuc dai e tinh theo mé hinh hap phu dang nhiét
Langmuir cia VLHP ddi véi Cu®* 14 5,41(mg/g).
111.2. Khdo sdt va ddnh gid khd ning hdp phu cia vat lidu trong diéu kién

dong

Dé danh gia kha ning hap phu Cu** cua vat liéu trong didu kién dong thi tién

hanh thi nghiém trén cot hap phu.
111.2.1 Chudn bi cét hdp phu

- Cot hap phu 1a Buret c¢6 dudng kinh 1cm, cao 25cm dugc dat thang
dung. Pau vao cua cot duoc ndi vai binh chira dung dich Cu®*, dau ra néi véi
binh chtra dung dich sau hap phu.

- Trong cot hap phy trudc tién ta nhoi it day dira da tudc nho, sau do
nhdi 3,699 vat liu hap phu (khéi luong vat liéu hap phu duoc tinh theo tai
trong hap phu cuc dai).

111.2.2 Qué trinh hdp phu trén cgt

- Dan dung dich c6 chira Cu®* ¢6 nong do ban dau 20 mg/l chay lién tuc
qua cot hap phu, pH=4.

- Piéu chinh tc d6 chay qua cot hap phu 1a 0,5ml/phdit.

- Qua trinh hap phu dong dugc dung lai khi ham luwong kim loai trong
dung dich qua cot hap phu bat dau tang 1én (cot hip phu dat can bang).

- Két qua thi nghiém duoc thé hién & bang 3.4:
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Bang 3.4: Két qud khao sat khd ndng hdp phu cua vt lidu trong diéu kién déng

STT Thé tich mau N meg do N(‘A)Ar_lg d6 Cu®* | Hiéu suét
qua cot (ml) Cu”" dau (mg/l) cuoi (mg/l) (%)
1 50 20 1,53 92,35
2 100 20 1,89 90,56
3 200 20 4,20 78,98
4 300 20 7,06 64,70
5 400 20 8,53 57,35
5 500 20 11,02 44,89
7 600 20 12,82 35,92
8 700 20 14,88 25,61
9 800 20 17,03 14,83
10 900 20 18,95 5,24
11 1000 20 - -
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Hinh 3.5: Hiéu sudt hap phu cua vt liéu trong diéu kién dong

Nhan xét: Vi 3,69g vat liéu hap phu c6 kha nang xir Iy 100ml dung dich
Cu®* trong mau cho dung dich dau ra c6 ndéng d6 Cu®* nhd hon
QCVN24:2009/BTNMT.

Cot dat can bang sau khi 1000ml dung dich chira ion Cu®* chay qua.
111.3 Qua trinh gidi hdp

Qua trinh giai hap 1a nguoc lai véi qua trinh hip phu, nghia 1a tach Cu®* ra
khoi vat lieu hap phu. Giai hap c6 thé sir dung nhiéu phuong phap khac nhau dbi
véi ting loai vat liéu hap phu ciing nhu timg phuong phap hap phu.

111.3.1 Khdo sat quéa trinh gidgi hdp Péng si dung NaCl 10%.

Nhdi 5g vat liéu hap phu vao cot hip phuy, sau d6 ldy 50ml dung dich Cu®*
nong d6 20mg/l chay qua cot hap phu va xac dinh dugc ndng do Cu® da bi hap
phu. Két qua duoc thé hién ¢ bang 3.5:
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Bdng 3.5: Két qua hdp phu CU** bang vt liéu hap phu

Nguyén t6 C. (mg/l) Cs (mg/l) Hiéu suét (%)

cu? 20 1,28 93,6

Sau d6 tién hanh giai hip tach Cu®* ra khoi vat liéu bang dung dich NaCl
10%. Ctr 50 ml NaCl 10% di qua cot hap phu véi toc 0,5 ml/ph(t ta lai tién hanh

xac dinh ndng d6 Cu®* di duoc giai hip. Lam tuong tu cho dén khi Cu®* duoc

giai hap hét.

Két qua dugc thé hién trong bang 3.6:

Bang 3.6: Két qud gidi hdp cia Pong bang NaCl 10%

STT Thé tich NaCl Cu®*con Cu’" da giai Hiéu suat
10% (ml) lai (mg/l) hap (mg/l) giai hap (%)
1 50 5,98 14,02 70,1
2 100 3,42 2,56 82,9
3 150 2,35 1,07 88,25
4 200 1,32 1,13 93,9

Nhan xét : Dua vao bang s6 liéu trén cho thay kha ning rira giai vét liu
hap phu bang dung dich NaCl 10% hiéu suat giai hap cao nhat dat 93,9%.
111.3.2 Khdo sét qué trinh gidgi hdap Déng si¢ dung HCI 0.01M

Nhoi 5g vat liéu hap phu vao cot hap phu, sau d6 lay 50ml dung dich Cu?*
nong d6 20mg/l chay qua cot hap phu va xac dinh dwgc ndng do Cu®* da bi hap
phu .Két qua duoc thé hién ¢ bang 3.5:
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Bdng 3.5: Két qua hdp phu CU** bang vt liéu hap phu

Nguyén t6 C. (mg/l) Cs (mg/l) Hiéu suét (%)

Ccu? 20 1,28 93,6

Sau d6 tién hanh giai hip tach Cu® ra khoi vat liéu bang dung dich axit
HCI 0,01M. Ct: 20ml HCI 0,01M di qua c6t hap phu véi tc 0,5 ml/phdt ta lai

tién hanh x4c dinh ndng d6 Cu** da dugc giai hdp. Lam twong tu cho dén khi

Cu?* dugc giai hap hét.

Két qua duogc thé hién trong bang 3.7:

Bang 3.7: Két qud gidi hap cia Pong bang HCI 0.01M

STT Thé tich HCI Cu“con lai Cu® da giai Higu suat
0.01M (ml) (mg/l) hap (mg/l) giai hap (%)
1 20 6,41 13,59 67,95
2 40 5,87 0,54 70,65
3 60 2,59 3,28 87,05
4 80 1,05 1,54 94,75

Nhan xét : Dya vao bang sb liéu trén cho thiy kha ning rira giai vat liéu

hép phu bang dung dich HCI 0,01M thi hiéu suat dat 94,75%.
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KET LUAN

Tim hiéu kha ning xir Iy Cu** trong nuéc bang than cai da thu duoc mot

s6 két qua sau:

1. P khao sat duoc mot sé yéu té anh huong dén kha nang hap phu cua vat ligu

hap phu d6i véi Cu*:

- Trong cac khoang thoi gian khao sét (tir 5 phat dén 180 phat), khoang
thoi gian toi wu cua vat liéu hap phu ddi véi ion Cu?* 1a: 60 pht.

- Trong khoang pH khao sat tir 2 — 6, khoang pH dé su hap phu ion Cu*
xay ra tét nhat la: pH=4.

- M0 ta qua trinh hap phu cia Cu®* theo md hinh hip phu diang nhiét
Langmuir di xac dinh duoc dung luong hap phu cuc dai cua vat liéu hap phu 13
Omax = 5,41(mg/g).

2. Khao séat qua trinh hap phu dong cua vat liéu, kha ning hap phu cua vat liéu
khé tot: Vai 3,69g vat lieu hap phu c6 kha ning xir Iy 100ml dung dich Cu*
trong mau cho dau ra c6 nong d6 Cu** nhé hon QCVN24:2009/BTNMT. Cot dat

can bang sau khi 1000ml dung dich chira ion Cu®* chay qua.

3. Khao sét kha nang giai hap cua vat liéu hap phu véi dung dich NaCl 10% va
dung dich HCI 0,01M; két qua thu duoc cho thay:

- V&i 200ml dung dich NaCl 10% da giai hip dugc Cu** dat hiéu suét la
93,9%.

- V6i 80 ml HCI 0,01M da giai hip dwgc Cu®* dat hiéu suat 1a 94,75%.
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