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BAI 1+2. XU LY NUOC MAT BANG PHUONG PHAP KEO TU TAO

, BONG
1.1. Y NGHIA VA PHAM VI UNG DUNG

Khi can xt 1y can lo liing rat min khong thé ling dugc, nguoi ta dung phuong
phap keo tu tao bong. Hiéu qua cua qua trinh keo tu tao bong bi anh hudng bai 5 yéu
td: pH, lugong chét keo tu, nhiét do, cuong do xdo trdn, tap chat trong nudc.

Nhiét 6 khé thay ddi trong diéu kién thuc té va nhiét do binh thuong khong anh
hudng nhiéu dén qué trinh keo tu nén khong can thiét quan tam.

Cuong d6 x4o tron ciing rat quan trong nhung yéu td ndy hau nhu khong thay doi
v6i nhitng loai nude khac nhau va da duge nghién ctiru cuong do xao tron t6i uu. Do
d6 yéu té nay ciing khong can quan tim

Tap chat trong nude: dbi véi cac loai nude cap thi yéu t6 nay khong dang quan
tam vi hau nhu khong anh huong dén qua trinh tao bong

Yéu tb luong chit keo tu: mdi loai nudc thai khac nhau thi co chat luong khac
nhau do d6 phai dung lugng chét keo tu khac nhau 1a/dwong nhién va khi luong chit
keo ty thay doi thi kém theo d6 13 pH thay d6i. pH.¢é thé thay d6i vuot ngoai khoang
pH t8i wu cia chat keo tu nén anh huong 16n dén hiéu qua keo tu. Do d6 2 yéu t6 duogc
quan tim trong qua trinh keo tu tao bong 1a pH'va luong chét keo tu. Mudn st dung
phuong phap keo tu tao bong dé xir 1y nude thi trude hét phai xac dinh duoc luong
chat keo tu va pH tdi vu.

Vay muc ti€u cua bai thi nghiém la:

- Xéc dinh pH tbi wu cho qua trinh keo tu tao bong.

- Xac dinh luong phén t8i wu cho qua trinh keo tu tao bong.

- So sanh hiéu qua keo tu giita 2 loai chat keo tu 1a phén sat va phén nhom.
- Tinh toan dugc lugng chét keo tu cho mét truong hop cu thé

1.2. NGUYEN TAC THi NGHIEM

Thi nghiém dugc thyc hién theo phuong phap ké thira, dau tién chiing ta xac dinh
pH t6i wu trudc. Sau d6 cb dinh pH cua nudc & pH tdi wu, tién hanh xac dinh luong
pheén tbi wu.

Pé xac dinh pH ti wu, qua trinh keo tu tao bong dugc thuc hién trén cung 1 loai
nude & nhiéu pH khac nhau trong khoang pH tbi wu 5.5-7.5. pH tdi wu 1a pH ma ¢ d6
qué trinh keo tu tao bong dat hi€u qua cao, do la: kich thudc bong keo 16n, chéc, léng
nhanh, thé tich bun ling it, nuéc phia trén trong, it vang ndi. Cac chi tiéu nay duoc xac
dinh bang phuong phap cam quan, do do duc (hodc do truyén sudt) cua nude.

Pé xac dinh lwong phén ti wru, chuyén pH vé pH téi wu sau d6 thay d6i lwong
phén sir dung ¢ nhiéu mbc khic nhau dé tién hanh keo tu tao bong. Lwong phén tbi
uwu 1a lwgng phén ma & d6 qua trinh keo tu tao bong dat hiéu qua cao, do la: kich
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thudc bong keo 16n, chic, lang nhanh, thé tich bun ling it, nudc phia trén trong, it
vang ndi. Cac chi tiéu ndy duoc xac dinh bang phuong phap cam quan, do d6 duc
(hodc d6 truyén sudt) cua nudc.

Dé so sanh hiéu quéa cua phén sit va phén nhém, qué trinh keo tu tao bong dugc
tién hanh trén cung 1 loai nu6c véi phén nhom va phén sat va két qua keo tu cta 2 loai
phen dugc so sanh v4i nhau.

1.3. HOA CHAT, DUNG CU, THIET BI THi NGHIEM:

DUNG CU VA THIET BI
TT | Loai dung cu, thiét bi Quy cich So lwong Ghi chi
1 | Mo hinh Jartest 5 canh khuay 1
2 | May do pH 1s61¢ 1
Gidy pH 1
3 | May quang phd 1
8 | Cuvet 10mm 1
6 | Pipette Sml 2
7 | Pipette 10ml 2
9 | Cdc 500ml 6
10 | Piia khudy dai 1
11 | Erlen 125ml 6
12 | Bép cao su 1
13 | Binh tia 1
14 | Ong dong 500ml 1
15 | Ong dong 100ml 1
16 | Coc 100ml 1
17 | Binh dinh muc 100ml 1
HOA CHAT
8 | Phén nhom 5% 50 g/l 100ml
Phén sit 5% 50 g/l 100ml
10 | HCI IN 100ml
11 | NaOH IN 100ml
12 | Mau nudc 10 lit

1.4. TIEN HANH THi NGHIEM
Chii y: Quy trinh thi nghiém Jartest twong tw d6i véi phén nhom va phén sit
1.4.1. Chuan bi mé hinh:
Kiém tra cong tac dién, vé sinh mo hinh, canh khuéy, dén, bd bién tdc, chuong bao,
dong ho hen gio.
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1.4.2. Chudn bi méu

Chuén bi 10 lit nudc nudc mau.
Khi thi nghiém, nhé khudy déu nudc dé dam bao thanh phan va tinh chat nudc

trong cac cdc 1a dong nhat.
1.4.3. Tién hanh thi nghigm

1.4.3.1.X4c dinh pH t6i wu

Cbe 1 Cbc 2 Cbc 3 Coc 4 Cbc 5
Nuéc mau, ml 500 500 500 500 500
Phén 5%, ml 5 5 5 5 5
Chinh pH 5 6 7 8 9
Polime anion, ml 1 1 1 1 1

Khudy nhanh 70 vong/phiit trong 2 phut; khudy cham 10 vong/phuttrong 3 phut

Dé lang 15 phut

Danh gia cam quan

Hut phan nudc trong, phan tich d6 truyén sudt & budc song 450nm

1.4.3.2. Xac dinh ham lwong phén t6i wu

Céc 1 Céc 2 Céc 3 Céc 4 Céc 5
Nuéc mau, ml 500 500 500 500 500
Pheén 5%, ml 3 5 7 9 11
Chinh pH pHopt pHopt pHopt pHopt pHopt
Polime anion, ml 1 1 1 1 1
Khudy nhanh 70 vong/phiit trong 2 phut
Khudy cham 10 vong/phuttrong 3 phut
Pé lang 15 phut
Danh gi4 cam quan
Hut phan nudc trong, phan tich d6 truyén suét & budc song 450nm
*pHop: pH t6i wu di xac dinh ¢ thi nghiém trude
1.5. KET QUA VA BAN LUAN:
Thi nghiém xac dinh pH tbi vu:
Két qua phén tich d6 truyén sudt:
Céc 1 Céc 2 Céc 3 Céc 4 Céc 5
bo truyén suét, %
biém OD
Panh gii két qua thi nghiém
Danh gia diém Coc 1 Cboc 2 Cbc 3 Cboc 4 Cboc 5
Diém OD(x2)
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Thé tich bun lang

Do chic bong bun

Bun nodi

Tong diém

Panh gia diém cho timg tiéu chi theo thang diém tir 1 dén 5 (diém cao cho méu tot)
Mau c6 diém tong cao nhét thi pH ¢ d6 1a pH t6i wu nhung néu mau 1, miu 5 c¢6 diém
téng cao nhét thi phai [am thém thi nghiém phu dé x4c dinh duoc pH tbi wu.

Thi nghiém x4c dinh ham lwong phén t6i vu:

Két qua phan tich d6 truyén sudt:

Cée 1 Cbe 2 Cbe 3 Cbc 4 Cbc 5

D0 truyén sudt, %

Dbiém OD

Panh gia két qua thi nghiém

Danh gia diém Coe 1 Cbc 2 Cboc 3 Coc 4 Coc 5

Do truyén sudt (x2)

Thé tich bun ling

D6 chic bong bun

Tong diém

Panh gia diém cho timg tiéu chi theo-thang diém tir 1 dén 5 (diém cao cho méu tot)
Mau c6 diém téng cao nhat thi pH ¢ d6 13 ham luong phén t6i wu nhung néu mau 1,
mau 5 ¢6 diém téng cao nhét thi phai lam thém thi nghiém phu dé xac dinh duoc pH
t6i wu.
V& d6 thi moi quan hé giira pH va két qua keo tu
V& d6 thi méi quan hé giira ham lwgng phén va két qua keo tu
Nhan xét két qua
1.6. CAU HOI:

1. Tai sao phai khuéy nhanh trudc khuéy cham, lam nguogc lai dugc khong?

2. Tai sao phai xac dinh pH tdi wu trudc khi xac dinh ham luong phén ti vu, 1am
ngugc lai c6 duge khong?
Tinh luong phén cin st dung cho 1 m? nuéc
Tinh lugng H2SO4 hodc NaOH su dung cho 1 m3 nuédc
Trinh bay uu, nhuge diém cta qua trinh keo tu bang phén nhom va phén sat
trinh bay cac yéu td anh huong dén qua trinh keo tu
Tinh toan chi phi xir Iy cho 1 m3 nudc biét gia phén nhom 1a 4500 dong/kg,
phén sat: 5200d6ng/kg, polime anion: 68000/kg, NaOH: 7700 dong/kg.

NS R
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BAI 3: KHU SAT
BANG PHUONG PHAP LAM THOANG
1. MUC TIEU
Xac dinh khoang pH t6i uu cho qua trinh khir st bang phuong phap lam thoang.

Khao sat hiéu qua khir st bang phuong phap lam thoang-loc nhanh
2. NGUYEN TAC:

— Xac dinh khoang pH t6i uu cho qua trinh khu sit bang phuong phap 1am thoang
bang cach van hanh mo hinh khur sit bang phuong phap lam thoang ¢ 3 gia tri pH
khac nhau: 5, 6, 7, 8. O mbdi gia tri pH, tién hanh phan tich ham lwong sét tong
con lai trong mau nude dau ra.

— Phuong phap phan tich ham luong sat 1a phuong phap phan tich quang pho hap
thu, dua trén kha ning tao phirc mau cam giita Fe?* va phenalthroline & diéu
kién pH 3.2-3.5.

3. DUNG CU, THIET BI THi NGHIEM:

TT Loai dung cu, thiét bi Quy cach S6 lwong
1 | M6 hinh khi sat 1
2 | May do pH 1
3 | May quang phd 1
4 | Bép dién+ludi amiang 2
5 | Cuvet 10mm 1
6 | Binh tam gidc 100ml 10
7 | pipette 10ml 2
8 | pipette Sml 2
9 | Binh tia 2
10 | Bop cao su 2
11 | Binh dinh mirc 25 10
Ho4 chét
1 | Phenalthroline 1% 100ml
2 | Hydroxylamin 10% 50ml
3 | Dung dich dém acetate pH=3 100ml
4 | HCI bam dac 50ml
5 | Acid HCI hoac H>SOq4 IN 500ml
6 | NaOH IN 500ml

Traag o




ducndd @ hufi.edu.vn

I :gian mua

I :bé nude thd

II1:bé sau x1

IV:bé loc

V:ibom

VI: may thoi khi

VII: tbe ké Vil
V1-V9: van

V1
V2

Hinh 4.1 M6 hinh khir sat bang phuong phap 1am thoang
4. CAC BUOC TIEN HANH:

4.1. Chuin bi mé hinh:
Lam sach m6 hinh (m6 hinh ban s& 1am sai léch két qua thi nghiém)
Kiém tra duong dng, van, cong tic dién, bom.
Db day nudce sach vao moé hinh
Khoi dong mo hinh, van hanh thir voi nude sach dé rira m6 hinh 10 phut
Xa hét luong tat ca nudc dong sau chay thir.
Dong tit ca cac van

4.2. Chuin bi miu
Chuan bj 50 lit nudc sach vao bon II (day bon chira).

Gia dinh tao ra mot nguén nude bi nhiém sét béng cach cho 1g phén sét )
vao mo hinh.

4.3. Van hanh mé hinh, 1ay miu

~ Dung NaOH hogic H>SO4 IN chinh pH ciia bon II dén 5 , ldy 100ml méu tai
bon 1II.

Van hanh mo hinh, lﬁiy 100ml mAu tai bon 1.

Tra g7
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Lap lai budce 1, 2 véi cac gia tri pH 6,7,8
4.3. Tién hanh phan tich miu

Tién hanh phan tich ham luong sét trong miu theo bang sau:

Héa chit (ml)\Ong My | Mpns | Mpns | Mpn7 | Mpns
Mau nude 25 25 25 25
HCIl dam dac 1 1 1 1
Hydroxylamin 10% 0,5 0,5 0,5 0,5
Nung dén thé tich giam ~ %4, dé ngudi
Dung dich dém 5 5 5 5
Phenalthroline 1% 2 2 2 2
Dinh mirc thanh 100 ml
Ham luong sit (ug) X X X X
D6 hap thu quang (Abs) - - - -

Ghi chu:Sinh vién do do hd'p thu tai cac o “-”

Sinh vién xdc dinh gia tri tai cac 6 “x” dyavao duong chudn (gidang vién
s€ cung cap)
5. CAU HOITHAO LUAN:
Két luan va giai thich qua trinh thay d6i' pH dén hi¢u qua khir sat
Trinh bay nguyén tac khir sat bang phuong phap lam thoéng
Néu céac yéu t6 anh hudéng dén qua trinh khir sit
Céc yéu t6 nao anh huong dén két qua thi nghiém
Néu y nghia cta hydroxylamine trong phép phan tich sit
Néu y nghia cia HCI dam dic trong phép phén tich sét
Néu y nghia cua phenanthroline trong phép phan tich sat

Néu vai tro ctia dung dich dém trong phép phan tich sat tong

A S R A . Sl

Néu y nghia ctia qua trinh dun ndng trong phép phan tich sat

10. Trinh bay nguyén tic xac dinh phuong phap phan tich sit

T ang 8
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BAI 4: KHU SAT BANG CHAT OXY HOA MANH

4.1.Y NGHIA VA PHAM VI UNG DUNG
Trong nudc ngam, do nudc co tinh acid nén sit & dang hoa tan Fe**. St II s& lam
cho nudc ¢6 mui tanh; dong vang vang trén bé mat néu dé lau ngoai khong khi;
1am 6 vang quan 4o néu tiép xuc lau dai, giy cau cin dudng ong...
Mudn loai bo sit IT dang hoa tan ra khéi ngudn nudc, ta can chuyén héa ching
thanh sat I1I dang két tia Fe(OH); rdi loai bo két tila sat bang phuong phép ling
hodc loc. Do do, nguoi ta co thé dung hoa chat 0xy hoa manh dé oxi hoa sat II
thanh sit 11, 6 c6 thé 1a KMnOs, Hop chat cta chlor, H2Oa, oxy... Trong pham
vi bai thi nghiém, 2 loai chét duoc quan tdm va so sanh 1a NaOCl va H»O..
NaOCI va H20: 13 hop chét oxy hda manh nén c6 thé ding dé loai bo vi sinh vat,
do mau, sit, mangan, chét hitu co trong nudc.
Dung chét oxy héa manh dat ¢ dau hé théng nham muc dich oxy hoéa so by va dat
& cudi hé thdng dé khur trung.
Muc ti€u cua bai thuc hanh:

— Xéc dinh khoang pH t6i wu cho qua trinh khtr sit bang phuwong phap ding

chét oxy héa manh

— Xac dinh ham luong hoa chét sir dung

— So sanh hi¢u quéa khir st ctia’cae chat oxy h6a manh
42.NGUYEN TAC
Sét trong nude ngdm co hoa tri 2, ¢ trang thai hoa tan s& tao mui tanh cho nudec.
Khi cho chat oxy hoa tiép xtc vi sat 2, phan tng oxy héa dién ra nhu sau:
2Feé** + H,0;+ 6H:0 = 2Fe(OH); + 20, + 6H*

2Fe** + Cl; + 6H:0 = 2Fe(OH);3 + 2CIF + 6H*

Fe(OH); két tua s& duoc giit lai ¢ bé lang hodc bé loc. Tuy nhién, két tia nay cd
thé bj hoa tan ra néu pH <5.5.

Phén tmg tao ra H* 1am pH ctia nude giam, néu trong nude thiéu do kiém dé trung
hoa H* thi phai cho thém vao chat kiém hoa.

Chlor dugc cho vao nuéc & cac pH khac nhau dé xac dinh pH t6i wu.

Véi gia tri pH t6i wu tim duoc, thay d6i lwong chlor & cac néng do khac nhau dé
xéc dinh ra lugng chlor thich hop va hiéu qua xir 1y tot nhat ctia bién phap khtr sit
bang chlor.

4.3. DUNG CU, HOA CHAT, THIET BI THi NGHIEM

Trang 9
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DUNG CU VA THIET BI

TT | Loai dung cu, thiét bi Quy cach S6 lwong | Ghi chu
MO hinh Jartest 6 canh khuay 1
Gidy pH 1
May quang pho 1
Bép dién 2
Cuvet 10mm 1
Pipette Sml 2
Pipette 10ml 2
Coc 500ml 6
Piia khudy dai 1
Erlen 125ml 6
Bop cao su 1
Binh tia 1
Ong dong 500ml 1
Ong dong 100ml 1
Coc 100ml 1
Binh dinh mirc 50ml 6

HOA CHAT
NaOCl 30% 100ml
NaOH IN 100ml
H>SO4 IN 100ml
NH20H.HCI IN 100ml
1.10 Phenalthroline 10
Dém acetate pH 3 100
HCl 35% 10
FeSO4.7H20 5¢
Polime anion 0.1% 20
Mau nuédc 10 lit

4.4.TIEN HANH THi NGHIEM
4.4.1. Pha ché héa chit:
— NaOCl 6%: 20 ml NaOCl 30%: pha thanh 100ml
— NaOH IN: 4g NaOH pha thanh 100ml.
— Dung dich hydroxylamine: hoa tan 10g NHOH. HCI trong 100ml nudc cat.

Trang 10
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— Dung dich d¢m ammonium acetate (NH3C>H30») : hoa tan 250g NH3C>H302
trong 150ml nude cat, thém 700ml acid acetic (CH3COOH) dam dac, lac
déu.

— Dung dich phenanthroline: Hoa tan 100mg 1, 10 phenanthroline (Ci2 Hg No.
H ,0) trong 100ml nuéc cit, khudy va dun toi 80 °C. Khong dugc dun soi.

4.4.2. Tién hanh thi nghiém
Xac dinh pH ti wu:

Mau 1 2 3 4 5
Nudc, ml 500 500 500 500 500
Chinh pH 5 6 7 8 9
NaOCl, ml 5 5 5 5 5
Polime anion | 1 1 1

Khudy déu trong 5 phit dé qué trinh phan Gng dién ra

Do lai pH sau khi phan tng, ghi nhan

Dé ling trong 15 phit

Quan sat, ghi nhan két qua cam quan: d¢ duc,;dé mau, lugng bun léng

Hut phan nudc trong bén trén phan tich ham luong sat tong

Viéc ghi nhan két qua cam quan duoc thuc hién bang cach cho diém véi timg tiéu
chi: dic tinh x4u duoc 1 diém, dic tinh tét duoc 5 diém
Xéc dinh lugng hoa chét tbi vu:

Mau 1 2 3 4 5
Nudc, ml 500 500 500 500 500
Chinh pH pHopt pHopt pHopt pHopt pHopt
NaOCl, ml 3 5 7 9 11
Polime anion | 1 1 1 1 1

Khudy déu trong 5 phit dé qu4 trinh phan Gng dién ra

Do lai pH sau khi phan tng, ghi nhan

Pé lang trong 15 phit

Quan sat, ghi nhan két qua cam quan: d6 duc, d mau, lugng bun léng

Hut phan nudce trong bén trén phan tich ham lwong sit tong

Viéc ghi nhan két qua cam quan duoc thuc hién bang cach cho diém véi timg tiéu
chi: dic tinh xau duoc 1 diém, dic tinh tdt duge 5 diém

4.5. KET QUA VA BAN LUAN

4.5.1. Thi nghiém xdc dinh pH téi wu

Két qua phén tich ham lwong sit tong va hiéu qua xir 1y

Tear g . 1
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Mau 1

tho

Do hap thu quang (OD)

Do pha loang

Thé tich mau sir dung

Ham luong sat tong

Hi¢u qua xur ly

V& va nhan xét d6 thi quan hé giita pH va hiéu qua xi Iy sat:

Tong két tidu chi dé xac dinh pH tdi wu

Mau

1

2

Diém danh gid HL sit (x2)

Diém danh gia d6 duc

biém danh gid do mau

Diém danh gia bun noi

Piém danh gia C.L bun

TONG DIEM

Nhén xét va chon lwa pH t6i uu khi dung Chlor dé xir 1y sét trong nudc ngdm

4.5.2. Thi nghiém xdc dinh lwong chlor t6i wu

Két qua phan tich ham lwong sit tong va hi¢u qua xir ly

Mau 1

2

3

4

tho

D6 hap thu quang (OD)

Do pha loang

Thé tich miu sir dung

Ham luong sit tong

Hi¢u qua xu ly

V& va nhén xét do thi quan hé giira pH va hiéu qua khir sat:
Tong két tiéu chi dé xac dinh lwong chlor tdi wu

Mau

1

2

3

Diém danh gia HL sat (x2)

DPiém danh gia do duc

biém déanh gid do mau

Diém danh gia bun noi

Diém danh gia C.L bun

TONG DIEM

Nhén xét va chon lwa pH t6i uu khi dung Chlor dé xur 1y sit trong nudc ngdm

Irar g 12
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4.6.CAU HOI
1. Trinh bay dang ton tai clia sit trong nudc ty nhién
2. Trinh bay co ché khtr sit bang NaOCl
3. Néu mdt sb loai chét oxy hoéa co thé sir dung dé khur sit
4. Tinh toan gi4 thanh khir sat bang chlor v6i 1 m® nudc, biét gia NaOH la
4000 dong/kg; gia NaOCl1 30% 1a 3000/kg
5. Néu ¥ nghia cta cac loai hoa chat trong phép phan tich sét tong

Trang 13
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BAI 5: KHU CUNG TRONG NUOC CAP

5.1. Y NGHIA VA PHAM VI UNG DUNG
Do cimg trong nude duge tao thanh do ion da hoa tri trong nude, phan 16n 1a Ca*
va Mg?*. Ca?" va Mg?" trong nudc ¢6 1gi cho strc khoe didc biét 1a tré em va ngudi
16n tudi. Tuy nhién khi d6 cing cao ¢ thé anh hudng sirc khoe va khong phi hop
cho mot s nhu cdu sinh hoat va cong nghiép.
Trong cac ngudn nudc yéu cau chat lugng cao: nude cap y té, nude 10 hoi, nude
tinh khiét, nudc cap dé san xuat thuc pham, ham lugng cac ion trong nudc luén
duoc kiém soat & muc rat thip. Do cing trong nudc cAp anh hudng nhiéu dén sinh
hoat va cong nghiép nhu: 14 xa phong khong tao bot, tic nghén duong dng, thiét bi
dun nau, giam chat lugng thuc pham...
Do cimg co thé dugc loai bé bang phuong phap trao ddi ion hoidc két tia v6i nhiéu
loai hoéa chit: voi, soda, NasPOs...
Muc tiéu thi nghiém

e Xac dinh pH va liéu luong hoa chat khir clrng t6i wu

e Xac dinh hiéu qua xir 1y toi uu khi khi cimg bang hoa chat

e Xac dinh dung luong trao ddi ctia nhua trao ddi ion

e Xac dinh hiéu qua xir 1y t6i wukhi khir cing bang phuong phap trao doi ion
5.2.NGUYEN TAC
5.2.1. Khir cirng bang Na;COs va NazPOy
Khi cho Na>COs va Na3;POs vao nudc cing, d0 cing s€ tao két tua va bi loai bo
khoi nguon nudc bang phuong phap lang hoic loc. Phuong trinh phan ting nhur
sau:
Véi Na,COs

e Ca?" +NayCO3; > CaCO; + 2Na*

e Mg?" +NaxCO; > MgCOs + 2Na*

e MgCOs3 + H20O - Mg(OH), + CO,
Vi NazPOgy
3CaCl; + 2Na3PO4 = Ca3(PO4)2 + 6NaCl
3MgSO4 + 2NasPOs 2> Mgz(PO4)2 + 6NaCl
3Ca(HCO3)2 + 2NazPO4 2 Caz(PO4)2 + 6NaHCO3

e 3MgHCO; + 2Na3sPO4 2 Mg3(POs), + 6NaHCO3
5.2.2. Khir cirng bang phwong phap trao doi ion
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Nhitng ion duong s€ duoc hép phu boi nhya cation. Trén bé mit cua céac hat nhua
cation ¢ rat nhiéu ion H*. Ctr mot ion dwong bam vao, s& c6 mot lugng ion H*
tuong tng bang v4i s 6xy hoa cua ion duong tach ra khoi mang va giai phong
vao moi truong. o 1a Iy do 1am cho pH cua nudc giam sau khi di qua cot cation.
Vi cationit Acid manh:

2R-SO3H + Ca*" <> (R-SOs):Ca + 2H"

2R-SO3Na + Ca** < (R-SO3),Ca +2Na*
Véi cationit Acid yéu:

2R-COOH + Ca*" <> (R-SO3):Ca+2H"

2R-COONa + Ca** <> (R-SOs),Ca + 2Na*
Pé x4c dinh dung luong trao ddi cua nhya trao ddi ion, ta tién hanh khuéy tron lién
tuc nudc cing v4i nhua trao doi ion trong thoi gian dat can bang trao d6i. Sau do,
loc nuée dé xac dinh d6 ctimg con lai Cr (mg/l) va dung luong trao doi bdo hoa
cation qph (Mg/g).
Xac dinh dung luong trao d6i trao doi cuc dai ddi véi Mg?*, Ca?* tir ngudn nudce
theo mo hinh hap phu dang nhiét Langmuir. Dung luong trao d6i cuc dai dugc xéac
dinh bang phuong trinh hdi quy tuyén tinh (y. = ax-+b) 14 su twong quan giira cac s6
liéu thuc nghiém Cr va C¢/qon trén dd thi; dung lagong trao ddi cuc dai dugce tinh
theo cong thuc: a = 1/qmax.
Dé xac dinh hiéu qua xu ly cua cotnhya cation, ta phan tich d§ cirng cua nudc
trudc khi vao cdt nhya va sau khi ra khoi cot nhya. B9 ciing dugce xac dinh béng
cach chuan d6 bang EDTA véi phirc ctia ion ca®", Mg va ETOO 1%, phan ting
chuyén tir mau d6 man sang mau xanh blue.
5.3. DUNG CU, HOA CHAT, THIET BI THi NGHIEM
5.3.1. Dung cu va thiét bi

TT | Loai dung cu, thiét bi Quy cach S6 lwong | Ghi cha
1. | Mo hinh trao d6i ion 1 bo
2. | May do pH 1sb1é 1bd
3. | Gidy pH 1 tép
4. | Pipette 5 ml 10 cai
5. | Pipette 10 ml 10 cai
6. | Céc 500 ml 30 cai
7. | Diia khudy dai 10 cai
8. | Erlen 200 ml 50 cai
9. | Bop cao su 5 cai
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10.| Binh tia 5 cai
11.| Ong dong 500 ml 5 cai
12.| Ong dong 100 ml 5 cai
13.| Coc 100 ml 25 cai
14.| Binh dinh murc 100 ml 1 cai
15.| Binh dinh murc 50 ml 25 cai
16.| Binh dinh murc 1000 ml 1 cai
5.3.2. Héa chit
TT | Loai héa chat Quy cach S6 lwong | Ghi chu
1. | CaCI2 Khan 10g
2. | Nhura trao d6i cation H+ 2 kg
3. | NaOH Khan 100 g
4. | HaSO4 >95% 100 ml
5. | Na-EDTA khan 5g
6. | MgCI2.6H20 Khan 5g
7. | NH4Cl khan 20g
8. | NH4(OH) 25% 200 ml
9. | ETOO khan lg
10.| EDTA khan 5¢g
11.| Na3PO4 khan 200 g
12.| Na2CO3 khan 200 g
5.4. TIEN HANH THI NGHIEM
5.4.1. Thi nghi¢m Kkhir ctirng bang héa chat
a). Khir ctrng bang Na,COs
Mau 1 2 3 4 5
Nudc, ml 200 200 200 200 200
Na;CO3 5%, ml | 1 2 3 4 5

Khudy déu trong 10 phut dé qué trinh phan ung dién ra

Pé lang trong 15 phit

Quan sat, ghi nhan két qua cam quan: d6 duc, lugng bun lang

Hut phan nude trong bén trén phan tich d6 cimg tong

b). Khir cirng bang Na;POy4
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Mau 1 2 3 4 5
Nudc, ml 200 200 200 200 200
NazPO; 5%, ml | 1 2 3 4 5

Khudy déu trong 10 phut dé qué trinh phan ung dién ra

Pé lang trong 15 phut

Quan sat, ghi nhan két qua cam quan: d6 duc, luong bun ling

Hut phan nudce trong bén trén phan tich d6 cimg tong

5.4.2. Thi nghi¢m khir ctrng bing trao ddi ion

Thi nghiém trao d6i duoc tién hanh khi khudy tron lién tuc 100 ml dung dich c6
chtra Mg?*, Ca2* c6 ndng d6 ban dau Ci trong khoang 880 - 35.000 mg/l véi 1 g
nhura trao doi ion trong thoi gian dat cin bang trao d6i. Sau dé, loc phan dung dich
dé xac dinh néng dd cation con lai Cf (mg/1) va dung lugng trao ddi bdo hoa cation
qbh (mg/g).X4c dinh dung luong trao d6i trao doi cuc dai ddi voi Mg?*, Ca®* tir
dung dich theo mé hinh hap phu dang nhiét Langmuir. Dung luong trao doi cuc
dai dugc xac dinh bang phuong trinh hdi quy.tuyén tinh (y = ax+b) 13 sy twong
quan giita cac sb liéu thyc nghiém Cf va Cf/qbh'trén do thi, dung lugng trao dbi
cuc dai duogc tinh theo cong thuc: a = 1/qmax.

Cot trao ddi ion 1a mot dng thuy tinh c6 dwdng kinh 1 cm c6 chira 10 g vat lidu
trao ddi ion. Pau trén ndi v6i binh dung dung dich nudc cimg can xt li, dau dudi
ndi véi van c6 thé diéu chinh tde d6 dong.

Dung luong trao d6i toan phan Mg?*, Ca* tir dung dich va dung lugng trao dbi
toan phan tong cimg tir nude may trén cot duoc tién hanh bang cach cho dong
dung dich chira cation Mg?*, Ca?" (440 mg/1 ), tong cing (66 mg/l) chay qua cot
chira thé tich nhya trao d6i ion (toc do dong trao doi 25 ml/phat). Qua trinh trao
d6i lién tuc cho téi khi cot dat bao hoa. Phan tich tong cing trong 50 ml dung dich
mdi 1an chay qua cot.

5.5. KET QUA VA BAN LUAN
5.5.1. Thi nghiém Kkhir cirng bing héa chit
e Xac dinh d6 climg tong miu nude thd
e Xac dinh d¢ cung sau xur ly
e Xac dinh hiéu qua xu ly cua tirng nghi¢m thirc
e V& do thi lugng hoa chét — hiéu qua xtr 1y.
e Xac dinh ham luong hoa chat t6i wu
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e So sanh do cung sau xur Iy vo1 QCVN phu hop

e Tur két quéa thi nghiém, tinh toan luong hoa chét sir dung cho 1 m3 nuéc
5.5.2. Thi nghi¢m khir ctrng bing trao déi ion

e Xac dinh d6 climg tong miu nude thd

e Xac dinh d¢ cung sau xur ly

e Xa4c dinh hi¢u qua xtr ly cia ting nghiém thirc

e V& dd thi so sanh pH trude va sau xur 1y

e V& dod thi pH — hiéu qua xtr Iy.

e Xac dinh pH tbi wu

e So sanh ham lugng sit sau xu Iy v6i QCVN phu hop

e Tur két qua thi nghiém, tinh toan lwong hoa chét sir dung cho 1 m3 nuéc
5.5.2. So sanh két 2 thi nghiém

e So sanh hi€u qua xu 1y

e So sanh hiéu qua kinh té trong qua trinh van hanh

5.6. CAU HOI

1. Gidi thich truong hop tng dung cua 3 phuong phap khir ciing trong thi
nghiém.

2. Giai thich cac yéu t6 anh hudéng dén tirng phuong phap khir cting

3. Anh huéng cta cac ion hoatan dén chit lvong nuée va sie khoe nguoi st
dung?

4. Neéu cic dic tinh cia cac ion cé trong nudc ngam va trong nudc mat

5. Giai thich nguyén tic phan tich d6 ctmg trong nuée. So sanh phuong phap
phan tich do cung trong bai va phuong phap phan tich dé cing khéc.

6. Néu cac yéu t6 anh hudng dén qua trinh trao d6i ion

7. Céc yéu t6 nao anh huong dén két qua thi nghiém
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BAI 6: XU LY NUOC BANG PHUONG PHAP HAP PHU

6.1. Y NGHIA VA PHAM VI UNG DUNG

Nudc thai dét nhudm, nude thai thudc da, nudce thai ca phé... thuong chira mot
luong 16n chat hitu co tao mau khé phan huy sinh hoc. Nudce mit ty nhién ciing cd
cac chat hitu co tao mau c6 ngudn goc humic. Cac chat tao mau nudc giy mat my
quan, anh hudng chit luong nudce va cac qua trinh xt Iy nude. Cac chat 6 nhidém
nay co thé bi loai bé khoi nude bang phuong phap hip phu.

6.2. NGUYEN TAC THi NGHIEM

Qua trinh hip phu c6 thé tién hanh 1 bac hay nhiéu bac. Hip phu 1 bac duoc tng
dung khi chat hap phu c6 gia ré hodc 1a chét thai ciia san xuat. Qua trinh hap phu
nhiéu béc s& thu dugc hiéu qua cao hon.
Qua trinh hép phu 1 bac duogc thyc hién trong thiét bi khuéy tron hoan toan van
hanh gian doan. Cac dai luong déc trung cho qué trinh hép phu dugc xac dinh theo
cong thirc sau:

a=V(Co-C¢)/m
Trong do: a: dung lugng hép phu (gehat 6 nhidni/Zthan)
Qua trinh hip phu bi anh hudng nhiéu bai pH dung dich va thoi gian xt 1. Do do,
trong thi nghiém nay pH, thoi gian hap phu, va dung luong hap phu duoc tién
hanh nham muyc dich x4c dinh cae thong sd dic tinh cho chat hap phu 1am co s
cho qua trinh tinh toan, vAn‘hanh c6ng trinh xir Iy nude bang phuong phap hip
phu.
Pé mo ta qua trinh hap phu giira chat hdp phu va chét bi hap phy trong thi nghiém,
¢6 2 mo hinh thuong dugc st dung 1a mé hinh dang nhiét hap phu Langmuir va
Freundlich.

Phuong trinh Langmuir:
_ Qmax X Kads x C

1+ K 4. xC

Phuong trinh Langmuir tuyén tinh:

1 1 1 N 1
—_= ¥ — -
q QmaxKads E Omax

Trong do:

C: Nong d6 dung dich Niken khi hdp phu dat trang thai can bang, mg/L
q: Luong Niken bi hap phu bsi DWTS, mg/g
qmax: Dai luong hap phu cuc dai, mg/g
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Kads: Hang s6

Phuong trinh Freundlich:
q = keC"
Phuong trinh Freundlich tuyén tinh:
ing = Inks + ninC
Trong do:
C: Nong do dung dich Niken khi hdp phu dat trang thai cdn bang, mg/L
k, n: Hang s
Pé danh gia qua trinh hap phu c6 phu hop véi dang hap phu theo mo ta cua
phuong trinh Freundlich hodc Langmuir hay khong can phai danh gia thong qua sb

Ry:

Trong do:
Ri: Tham s6 danh gid mirc d6 phti hop cua mé hinh hip phu
Kr: Hang s6 cia mé hinh hip phu
Co: Nong do chét bi hap phu.dau vao (mg/L)
Phén loai sy phit hop mé hinh dang nhiét hap phu bing thong so Ry,

Gia tri R Mirc d¢ phu hop
Ry >1 Khong phu hop
Rr=1 Tuyén tinh

0<Rr<1 Phu hop
RL=0 Khong thuan nghich

6.3. HOA CHAT, DUNG CU, THIET BI THi NGHIEM

DUNG CU VA THIET BI
TT | Loai dung cu, thiét bi Quy cach So lwgng Ghi chu
1 | May do pH 1sb1é 1
Gidy pH I tép
3 | May quang pho 1
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4 | Cuvet 10mm 1
5 | Pipette Sml 3
6 | Piia khuay dai 1
7 | Erlen 250ml 5
8 | Bop cao su 1
9 | Binhtia 1
10 | Ong dong 100ml 1
11 | Cée 100ml 5
12 | Binh dinh mirc 100ml 1
HOA CHAT
13 | Than hoat tinh bot g 100g
14 | Giay loc 0.4 15 to
15 | H2SO4 IN 100ml
16 | NaOH IN 100ml
6.4. TIEN HANH THI NGHIEM
6.4.1. Thi nghiém xéac dinh pH tdi uru
Céc 1 Céc 2 Céc 3 Céc 4 Céc 5
Nuéc mau, ml 200 200 200 200 200
Than, g 0.2 0.2 0.2 0.2 0.2
Chinh pH 2 4 6 8 10
Léc déu trong 15 phut
Loc khoang 20 ml
Phén tich d hap thu quang & budc song 455nm
6.4.2. Thi nghiém xac dinh thoi gian t6i vu
Céc 1 Céc 2 Céc 3 Céc 4 Céc 5
Nudc mau, ml 200 200 200 200 200
Than, g 0.2 0.2 0.2 0.2 0.2
Chinh pH Chinh pH t6i wu cho tat ca cic mau
Chinh thoti gian 5 10 15 20 25
Loc khoang 20 ml

Phén tich d6 hap thu quang & budc song 455nm

6.4.3. Thi nghiém xé4c dinh dung lugng hip phu

Trong 21




ducndd @ hufi.edu.vn

Cbc 1 Cbc 2 Cbc 3 Cboc 4 Cboc 5
Nuéc mau, ml 200 200 200 200 200
Than, g 0.1 0.3 0.5 0.7 0.9
Chinh pH Chinh pH t6i wu cho tat ca cic mau
Chinh thoi gian Lic déu sudt khoang thoi gian t6i wu

Lic déu sudt khoang thoi gian t6i wu

Loc khoang 20 ml

Phén tich d6 hap thu quang & budc song 455nm

6.5. KET QUA VA BAN LUAN

V& db thi quan hé gitta pH va dé mau, nhan xét

V& d0 thi quan hé gitra thoi gian va d6 mau, nhan xét

V& db thi lién h¢ giita lugng than va d6 mau, nhan xét
Tinh todn m6 hinh Langmuir va Freundlich theo bang sau

STT Tl;ln, Co Ce | q, mg/g InC Inq 1/c 1/q
1
2
3
4
5

V& d6 thi biéu dién mé6 hinh Langmuir qua 2 c¢ot gia tri 1/c va 1/q; xac dinh
phuong trinh hdi quy bac 1 bang phuong phap binh phuong cuc tiéu.
V& db thi biéu dién m6 hinh Freundlich qua 2 cot gia tri Lnc va Lng; xac dinh
phuong trinh hdi quy bac 1 bang phuong phap binh phuong cuc tiéu.
Tinh toan gia tri RL, két luan vé sy phu hop clia qua trinh hap phu v6i 2 md hinh
Langmuir va Freundlich.
6.6. CAU HOI

1. Chét hap phu 14 gi, chat bi hap phu 1a gi? Cho vi du mot s6 loai chat hap

phu thong dung trong xur 1y nuoc.
2. Hép phu vt 1y 1a gi, hip phu hoa hoc 1a gi?
3. Céc yéu t6 anh huong dén qua trinh hap phu 1a gi?
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e e

Hap phu 1 béc 1a gi, hip phu nhiéu bac 1a gi? Trong trudng hop nio sir
dung hép phu 1 béc, nhiéu bac.

Hap phu tinh 1a gi, hip phu dong 1a gi?

T4i sinh chat hip phu 1a gi? Khi ndo can tai sinh chat hap phu

Cho cac vi du thuc té vé& hap phu trong xtr Iy nude cip, nudc udng

Cho céc vi dy thuc té vé hap phu trong xtr Iy nudc thai.

Vi két qua thi nghiém, hiy xac dinh lugng than can thiét dé xur 1y ngudn
nudc thai nay, luu luong 1000 m3/ngay.

Trang 23



