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Abstract 

Waste water of Hanoi milk company was treated by oxidation 
method using CaOCl2 and CaO. The optimum conditions involving: 
pH, time and weight of CaOCl2 and CaO were studied. The obtained 
results were applied for the removal S^', organic compounds, smell 
and color in the milk waste water. 

The treated water is colorless and ordorless, Ŝ " was completely 
removed, COD was reduced frorm 2120mg/l to 64 mg/1, which meet 
the requyrements of the waste water discharge standard. 

1. Mddau 

Vdi tinh phong phii ciia cac san phdm ndng nghiep ciia mot nude 
nhiet ddi, nganh cdng nghiep thuc pham d nude ta trong thdi gian gan 
day phat trien ra't manh. Chinh su phat trien khdng cd quy hoach nay 
va do su canh tranh gay gat ve gia ca san pham ma hau he't cac xi 
nghiep thuc ph^m deu khdng xir ly chat thai trudc khi thai ra nguon 
Chung. Ket qua la mdi trudng xung quanh bi d nhiem do cac xi nghiep 
thai ra mot khd'i lugng Idn chat thai hiru ca. Vi vay, viec tim ra cdng 
nghe phii hgp de xir ly nude thai cua cac xi nghiep thuc pham la van 
de ra't quan trgng va mang tinh cap bach. 

Trong cdng nghe xir ly nude thai ndi chung va nude thai cdng 
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nghiep thuc pham ndi rieng, mot v̂ â n «.,w mv" M""' "&""' •̂ " i..i.uug 
dung cac phuang phap tdng hgp: ca hgc, hoa- ly va sinh hgc [1,4,5,6, 
7,8]. 

Phuang phap hoa- ly thudng diing de xir ly nude thai cdng nghiep 
cd chiia cac chat la lirng, cac chat d dang keo, dang nhu tuang, cac 
chat vd ca d dang hoa tan, cac hgp chat hu:u ca khd bi phan huy bdi vi 
sinh vat... Oxy hoa la phuang phap cd kha nang phan huy hoa hgc cac 
hgp chat hiru ca, trong do cac chat oxy hoa thudng diing la KMn04, 
CaOCl2, NaClO... 

Trong cdng trinh nay, chiing tdi da nghien ciiu xir ly nude thai ciia 
nha may sixa Ha Ndi bang hdn hgp CaOClj va CaO. 

2. Thuc nghiem 

a. Ddi tugng vd phuang phap nghien citu 
- Nude thai dugc lay sau day chuyen san xua't siia ud'ng ciia nha may 

siia Ha Ndi va dugc bao quan trong binh polyetylen. MSu dugc dem phan 
tich ngay de xac dinh chi so COD, sau dd tie'n hanh xir ly mSu. 

- Nhu cau oxy hoa hgc (COD) dugc xac dinh bang phuang phap 
K2Cr20, [2]. 

- Ham lugng sunfua trong nude thai dugc xac dinh nhu sau: 

Lay mot the tich chinh xac nude thai, diing dung dich Zn 
(CH,COO)2 de ket tiia Ŝ " d dang ZnS (do pH ciia nude thai - 7 - 8 nen 
chiing tdi khdng can chinh pH trudc khi them Zn̂ "̂ ). Lgc ke't tiia, hoa 
tan ke't tiia ZnS bang dung dich HCl (17%), sau dd xac dinh sunfua 
trong dung dich bang phuang phap chuan do iot [3]. 

- pH ciia dung dich dugc do tren may METTER MP 220 ciia Diic. 

- Tong ham lugng cac chat hiru ca de bay hai dugc xac dinh bang 
phuang phap sac ky khi, dugc do tren may AGILENT vdi cdt mao 
quan dai 30m; dudng kinh cot 0,25 mm va Idp phim day 0,5|am; tdc 
do ddng la l,2ml/phut; nhiet do dau 40"C, dang nhiet 2 phiit, sau do 
nang len 100"C, ding nhiet 10 phiit; lugng bam mtulml. 

- Xir ly mlu: Dimg hdn hgp CaOCl2 va CaO de xir ly nude thai. 

Cach tie'n hanh: Lay 100ml nude thai cho vao binh ndn, dî u 
chinh pH ciia nude bang dung dich H2SO4 loang. Cho vao miu mdt 

982 



lugng CaOCl2 va CaO xac dinh, lac deu hdn hgp trong mot khoang 
thdi gian xac dinh. Lgc bd phSn ke't tua, lay dung dich de xac dinh 
COD va ham lugng Ŝ " 

b. Ket qua vd thdo luan 

Nude thai mdi la'y ve cd miii thdi, mau xanh - den, cd cac dang ke't 
tua la lirng, cd pH = 7 - 8 va chi so COD: 1700- 2200 mg/1, ham luang 
S'": 16-18mg/l. 

Trudc khi xir ly mlu, chiing tdi khao sat anh hudng cua mot so 
yeu to (pH, thdi gian va ham lugng ciia cac cha't) de'n qua trinh xii ly. 

2.1. Khao sat anh hudng cua pH den qua trinh xCfly 

Tuy thudc vao pH cua mdi trudng ma dang ton tai ciia cac hgp 
cha't hiru ca cung nhu cua sunfua trong dung dich cd the khac nhau. 
Do vay pH cd anh hudng tdi kha nang oxy hoa cac hgp chat hiru ca va 
sunfua trong qua trinh xir ly. 

Trong thi nghiem nay chiing tdi chi nghien ciru pH ban dau tir 5 -
8,5, la khoang pH cho phep ciia nude thai theo tieu chuan B. 

Lugng CaO: 0,04g 

Lugng CaOCl2: 0,04g 

Thdi gian: xac dinh ngay 

Ke't qua dugc chi ra d bang 1 

Bang 1: Anh hudng cua pH dung djch den qua trinh \\x ly 

IT 

1 

2 

3 

4 

5 

pHa 

5 

6 

7 

8 

8,5 

pH, 

5,2 

6,3 

7,2 

8,3 

8,9 

COD, 

1793 

1793 

1793 

1793 

1793 

COD, 

232 

157 

99 

98 

100 

s •̂ 

17,2 

17,2 

17,2 

17,2 

17,2 

s/-
0 

0 

0 

0 

0 

Mau 

con 

con 

0 

0 

0 

Miii 

-I-+ 

4-1-

+ 

+ 

+ 

(d: cac chi tieu ciia nude thai ban ddu chua xir ly 

s: cac chi tieu cua nude thai sau \\i ly 

++: mill thd'i 

+: miii hoi thdi) 
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Tir ke't qua bang 1, chiing tdi thay rang pn cua uuug ui»;ii Kiiung 
anh hudng den qua trinh tach loai sufua nhung cd anh hudng den qui 
trinh xir ly cac hgp cha't hiiu ca, mau va miii. 

Khi pH nam trong khoang 7 - 8,5, qua trinh xuf ly hgp chat hiiu 
CO dat ket qua cao nhat va dat tieu chuan loai B vi COD cua nude 
thai. Con pH < 7 hieu qua xir ly kem hon. Theo chiing tdi, d pH > 7 
cac axit hiiu ca cd the tao ket tiia vdi Câ ^ va bi giii lai tren giay lgc, 
do dd COD cd trong dich lgc sau xir ly giam. Khoang pH tdi uu nay 
cung chinh la khoang pH ban dau ciia nude thai. Nhu vay pH cua 
nude thai rat thuan Igi cho qua trinh xir ly cac hgp chat huu ca c6 
trong nude thai. 

pH cua nude thai sau khi xu ly thay doi khdng dang ke so vdi pH 
ban dau va van nam trong gidi han cho phep ve pH ciia nude thai theo 
tieu chuan B (pH: 5-9). 

2.2. Khao sat anh hudng cua thdi gian den qua trinh xuly 

Trong thi nghiem nay chiing tdi chgn dieu kien: 

pH=7-8 (pH ciia nude thai) 

Lugng CaO: 0,04g 

Lugng CaOCl2: 0,04g 

Thdi gian: 10 phut -5 gid. 

cac ke't qua dugc chi ra d bang 2 

Bang 2: Anh hudng ciia thdi gian den qua trinh xu ly 

TT 

1 

2 

3 

4 

Thdi gian 

10 phut 

1 gicr 

2 gia 

5 gia 

COD,, 

1793 

1793 

1793 

1793 

COD, 

98 

94 

94 

93 

' 'd 

17,2 

17,2 

17,2 

17,2 

s/ 
0 

0 

0 

0 

Mau 

0 

0 

0 

0 

Miii 

++ 

+ 

+ 

+ 

Tir bang 2 thay rang, thdi gian gan nhu khdng anh hudng den qua 
trinh xir ly Ŝ ", cac hgp chat hiiu ca va mau, nhu vay phan ling oxy hoa 
khir giiia CaOCl2 vdi S '̂ va hgp chat hiru ca xay ra gdn nhu tiic thdi. 

Nhung miii ciia nude thai cd thay doi theo thdi gian, cang de lau 
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miii nude thai cang giam. Tuy nhien, su thay doi nay khdng Idn. Vi 
vay, chiing tdi chgn dieu kien ve thdi gian la xir ly ngay. 

2.3. Khao sat anh hudng cua luang CaO den qua trinh xutly 

Vi vdi ham lugng CaO va CaOCl2 la 0,04g thi nude thai sau xir ly 
da dat loai B (bang 2) nen trgng loat thi nghiem nay chiing tdi giam 
ham lugng CaOClj de giam gia thanh xir ly. Chiing tdi chgn dieu kien: 

pH =7-8 

Lugng CaO: 0,01- 0,05g 

Lugng CaOClj: 0,02g 

Thdi gian: xac dinh ngay 

Cac ke't qua dugc chi ra d bang 3 

Bang 3: Anh huong cua lugng CaO den qua trinh xu ly 

TT 

1 

2 

3 

4 

5 

m CaO (g) 

0,01 

0,02 

0,03 

0,04 

0,05 

COD, 

2120 

2120 

2120 

2120 

2120 

COD, 

432 

39 

230,7 

165 

64 

•Jd 

18,7 

18,7 

18,7 

18,7 

18,7 

s/-
0 

0 

0 

0 

0 

Mau 

0 

0 

0 

0 

0 

Mui 

+ 

+ 

+ 

+ 

+ 

Qua ke't qua bang 3, chiing tdi thay lugng CaO cang cao thi gia tri 
COD sau xir ly cang giam. Khi lugng CaO bang 0,05g, gia tri COD dat 
tieu chuan B ciia nude thai (< lOOmg/1). Vdi lugng CaO nhu tren, mau 
ciia nude thai cung ma't, S '̂ bi loai hoan toan va mui con it. Ciing vdi 
viec tang ham lugng CaO thi lugng ke't tua nhieu han, nhu vay cd the 
vai trd cua CaO la cung ca'p Câ "̂  de chuyen cac chat tan gay d nhiem 
ve dang ket tua. 

2.4. Khao sat anh hudng cua luang CaOCIi den qua trinh xuly 

CaOCl2 la chat oxy hoa manh, nd cd the oxy hoa cac hgp chat hiiu 
ca, xyanua, S^"... thanh cac chat ket tiia (vi du S) hoac chat de bay hai 
(vi du CO2) nen lugng CaOCl2 thay doi cd anh hudng den hieu qua xir 
ly sunfua, cac hgp chat hiiu ca trong nude thai. 

Trong thi nghiem nay chiing tdi chgn dieu kien: 
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pH=7-8 

Lugng CaO: 0,05g 

Lugng CaOClj: 0,005- 0,02g 

Thdi gian: xac dinh ngay 

Ket qua dugc chi ra d bang 4 

Bang 4: Anh hudng ciia lugng CaOCl2 den qua trinh xii ly 

TT 

1 

2 

3 

4 

m CaOClz (g) 

0,005 

0,01 

0,015 

0,02 

COD, 

2120 

2120 

2120 

2120 

COD, 

600 

243 

120 

64 

^ d 

18,7 

18,7 

18,7 

18,7 

s/ 
5,27 

0 

0 

0 

Mau 

con 

con 

con 

0 

Miii 

++ 

++ 

+ 

+ 

Tir ket qua tren chiing tdi thay, lugng CaOCl2 thay doi cd anh 
hudng de'n ca COD, ham lugng S^, mau va miii ciia nude thai sau xir ly. 
Lugng CaOCl2 tang, hieu qua xir ly tot han. Khi lugng CaOCl2 thap, 
mau ciia nude thai sau xir ly con, miii nude thai thdi. Khi lugng CaOClj 
bang 0,005g (STTl) lugng Ŝ " con lai la 5,27mg/l, ga'p han 5 Ian ham 
lugng S '̂ cho phep trong nude thai theo tieu chudn B (< lmg/1). Khi 
lugng CaOClj tang den 0,02g (STT4), ket qua xir ly tuang ddi td't, nude 
thai sau xir ly khdng con Ŝ ", khdng mau, miii cdn rat it va COD dat chi 
tieu B ve nude thai. 

Ket hgp ke't qua d cac bang 1,2,3 va 4, chiing tdi tha'y rang de xii 
ly 100ml nude thai ciia nha may siia Ha Ndi cin 0,02g CaOClz va 
0,05g hoac 0,04g CaO va 0,04g CaOCl2.Tuy nhien, de giam gia thanh 
xir ly, chiing tdi chgn dieu kien xir ly: 0,02g CaOCl2 va 0,05 CaO cho 
100ml nude thai. Nhu vay, de xir ly Im^ nude thai, c^n diing 0,2kg 
CaOClj va 0,5kg CaO. 

De khang dinh lai ket qua sau xir ly, chiing tdi da diing phuang 
phap sac ky khi de xac dinh lai tong ham lugng cac cha't hiiu ca de bay 
hai trong cac mau (bang 4). 

Mau dugc lay vao cac chai polyetilen mem (2/3 chai), day kin niit. 
De vai ngay cho phan hai bao hoa cac cha't de bay hai, sau dd la'y hd 
de phan tich tong ham lugng cac chat bang phuang phap sac ki khi. 

Cac ke't qua dugc chi ra d bang 5. 
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Bang 5, Ket qua sac ki khi 

STT 

1 

2 

3 

4 

Mau 
1 

2 

3 

4 

Th6i gian luu (phiit) 

0,782 

0,790 

0,789 

0,788 

Dien tich pic (PA.S) 

2,58.10" 

1,06.10' 

0,83.10" 

0,63.10" 

Maul: Nude thai chua xir ly. 

Mau 2,3,4: nude thai sau xir ly tuang ling vdi cac thi nghiem 2,3,4 
(bang 4). 

Tii ke't qua d bang 5 tha'y rang cac mau nude thai sau xir ly cd ham 
lugng cac cha't hiiu ca giam nhieu so vdi mSu chua xir ly (giam 60 -
75%). Ket qua nay phii hgp vdi cac ke't qua phan tich d tren: mui va 
COD cua nude thai sau xii ly da giam rat nhieu so vdi mlu ban dau. 

3. Ket luan 

1. Da phan tich mSu nude thai ciia nha may siia Ha Ndi: cd mau, 
mui thd'i, ham lugng S'": 16 - 18mg/l, COD: 1700 - 2200mg/l. 

2. Da tim dugc cac dieu kien tdi uu de xir ly cac hgp chat hiru ca 
va sunfua trong nude thai ciia nha may stra Ha Ndi. 

- pH: 7 - 8,5 (bang chinh pH ban dau ciia nude thai). 

- Phan ling xay ra tiic thdi nen khdng can keo dai thdi gian xir ly. 

- Lugng CaO va CaOClj can thiet de xir ly Im^ nude thai tuang 
itng la 0,5kg CaO va 0,2 kg CaOClj. 

3. Da xu ly nude thai cua nha may siia Ha Ndi, nude thai sau xii ly 
khdng cdn S '̂, khdng cdn mau, miii cdn ra't it va COD = 64mg/l, dat 
chi tieu nude thai loai B. 
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