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1. Gi6i thiéu
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Tom tat

Nhii tvong cét got thai cé théng s6 COD (Chemical Oxygen Demand — nhu céu oxy héa hoc) réat cao géy hai
cho méi trrdng. Nghién ctru ndy st dung phurong phéap keo tu Iam giam COD cta méu cét got thai cua nha
may Samsung - Thai Nguyén triéc khi thai ra méi trirong. Mau nuoc thai déu vao véi cac théng sé ham
lwong dau 5,35% v/v; pH = 8,72; COD = 147.200 mg/l dwoc st dung. Kich thuwéce hat nhii trong va duong
cong phén bé kich thuéc hat duoc xac dinh bdng phuwong phép tén xa laser. Két qué cho théy kich thuéc
thuoe hat nhi tap trung trong khoang hep (ttr 0,058 + 1,729 um) voi kich thuoc hat trung binh rét bé
(0,22 um). Céc yéu té anh huéng dén qué trinh keo tu duoc khdo sét nhuw: dnh huwéng caa pH (ter 3 + 10),
anh huéng bdi ham luong Al2(SO4)s, dnh hudng ham luong C-PAM va tc d6 khudy dén qua trinh xu ly nhii
twong cat got. Két qua cho thay hiéu qua gidm COD tbt nhat dat dwoc sau qué trinh xu ly Ia 98,24% (COD
con 2.586 mg/l) & diéu kién pH = 5; ham luong Al2(SO4)s la 2 g/l: ham luong C-PAM la 12 mg/kg véi téc d6
khudy 50 vong/phut trong 25 phdit.

Tw khoéa: Nhii twong thai, keo tu, Al2(SO4)s, C-PAM, COD.
Abstract

Waste emulsion cutting oil has a very high COD (Chemical Oxygen Demand) parameters and it was harmful
to the environment. In this study, flocculation method was investigated to reduce COD of the waste emulsion
cutting oil discharged from Samsung Thai Nguyen company. The waste emulsion cutting oil with the initial
parameters such as oil content of 5.35%v/v; pH = 8.72; COD = 147,200 mg/l was used. Particle size and its
distribution of the emulsion were determined by laser scattering. Results showed that the particle size of the
emulsion has a narrow characteristic ranging from 0.058 to 1.729 um, averaged at 0.22 uym. Several factors
affecting the flocculation process were pH (ranging from 3 to 10); Al2(SO4)s content; C-PAM content and
stirring speed during treatment of emulsion cutting oil. The best efficiency in COD reduction obtained was
98.24% (COD is 2,586 mg/l) at the optimum condition of pH = 5; Al2(SO4)s of 2 g/l C-PAM of 12 mg/kg at a
stirring speed of 50 rpm for 25 minutes.

Keywords: waste emulsion, flocculation, Al2(SO4)s, C-PAM, COD.

cét got), v6i ham luong dau pha vao nudc tir 5 = 10%
thé tich va cac chat hoat dong bé mat khac nhau [1].

Ngdy nay, cung v6i sy phat trién cla céc nganh Loai dau nay chu yéu cé xuat xur tir cac cong ty da

cong nghiép nang thi cac nganh cong nghiép phu tro
ciing rét phat trién. Trong do phai ké dén hoat dong
gia cong cit got kim loai, vdi yéu cau cao vé d chinh
xé4c cua cac chi tiét, nguoi ta st dung cac chat long
cit got kim loai trong qua trinh gia cong dé boi tron
va lam mat. Gia cong kim loai béng cat got 1a mot
phuong phap gia cong rit pho bién trong nganh co
khi ché tao may, dung cong cu cit dé hot bo 16p kim
loai thira khoi chi tiét, nham dat dwoc nhing yéu cau
cho tru6e vé hinh dang, kich thudc,... cia cac chi tiét
may va thiét bi.

Trén thi truong hién nay, co rat nhiéu loai chét
long cit got khac nhau, nhung sir dung ph bién nhét
van la dau cét got pha nudc (hay con goi 1a nhii tuong
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quoc gia da tao lén thuong hiéu tur nhiéu nam qua, co
thé ké dén dau cat got pha nudc ciia cac hiang nhu:
Castrol, Caltex, Shell, Total, Morrison, Esterlube
Toyo hay Korea lube,... C6 hai hing dau cit got pha
nudce cua Viét Nam co the canh tranh véi cac loai dau
nude ngoai la: PV cutting oil, Petrolimex. Tai Viét
Nam thi truong dau cit got pha nudc ciing dang dan
nong 1én véi su phat trién cua cac nganh cong nghiép
nhu: ché tao may, lap rap may moc, 6 to, ... Trong
nhitng ndm gan déy, cac nha may ché tao va lap rap
dién thoai nhu Samsung hoat dong ¢ Viét Nam sir
dung lugng 16n dau cit got pha nudc phuc vu cho gia
cong vo dién thoai di dong. Bén canh do, viéc ra doi
cong ty san xuat O t6 dau tién cua Viét Nam la
Vinfast thugc Tap doan Vingroup ciing s& thic day
thi truong dau cat got pha nudc phat trién hon nita
trong nhitng nam tiép theo.
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Thong ké lugng phat thai diu cit got sau sir
dung hién khong dugc cong b6, nhung dua vao con
s0 tiéu thu cua dau cét got nam 2017 1a 2,2 triéu tan.
Trong d6 dau cat got pha nude chiém t&i 46%, co thé
tinh ra dugc con so dau cit got pha nudc duoc ticu
thu 1én toi 1,012 triéu tin [9]. Do khi sir dung, dau cit
got duoc pha v6i nude voi ham luong 5% thé tich s&
tao ra hé nhii twong cit got. Nhu véy, con sd nhil
tuong thai ra moi trudong 1én t6i khoang 20,24 triéu
tan. Day 1a con s rat 16n dbi voi mot loai chat thi
nguy ngai dén con ngudi va méi truong, do dau
khong thé phan huy trong diéu kién thuong.

C6 nhiéu phuong phap xu 1y khac nhau nhu:
hép phu, fenton, keo ty, tuyén ndi. M&i phuong phap
xtt Iy déu c6 wu va nhuge diém riéng [2-8]. Tuy
nhién, v&i nudc thai cat got c6 ham lwong dau 16n va
cac chat hoat dong bé mat khac nhau nhu nhii tuong
cit got thi can ap dung nhiéu phuong phap khéac nhau.
Keo tu la phuong phap hiéu qua xem nhu mot bude
tién xur ly két hop voi suc khi, tuyén ndi mang lai
hiéu suét cao cho qua trinh xir ly. Chinh vi I& do,
nghién ctru ndy da tap trung xu ly mau nhil tuong thai
tryc tiép tir ngudn thai sau qué trinh str dung ma chua
qua giai doan xtr Iy ndo véi ham lwong COD ban dau
rat cao (147.200 mg/l). Nghién ctru khao sat cac yéu
t6 anh huong dén qua trinh xur 1y nhii twong cit got
v6i cac chat keo tu Aly(SO4); va chét trg keo tu C-
PAM (Poly Acrylamide Cation).

2. Thye nghiém

Méiu nhii twong cit got thai cia nha may
Samsung Thai Nguyén dugc dung trong nghién ctru
nay, mau duge xac dinh ham lugng diu ban dau béng
phuong phap chung cAt 16i cudn v6i hén hop dung
moi toluen (tinh khiét 99,9%, Xilong - Trung Quoc)
va xylen (tinh kh1et 99,9%, Xilong - Trung Qudc)
theo ty 1& 1:1 chi tiét nhu sau: 20 ml mau va 180 ml
hdn hop toluen va xylen cho vao binh chung 500 ml
¢6 lap sinh han lam mét bang nudc. Mau dugc chung
cat 161 cubén dén khi thé tich hoi (nudc, toluen va
xylen) khong d6i, qua trinh dugc lam lap lai 3 1an va

NaOH
Al(SOy)3 H,SO,

—@—

Nwéc do chitiéu COD

Nwoc sau suc khi

tinh két qua; pH dugc xac dinh bang may Titra Lab,
TIM 900 cia Phap; Nhu ciu oxy hoéa hoc (COD)
duoc xac dinh theo tiéu chuidn Viét Nam (TCVN
6491) [10]; Phan b kich thuéc hat nhii trong mau
nhir tuong thai cat got duoc xac dinh bang phuong
phap tan xa laser trén may LA-900, Horiba, Nhat.

Qua trinh xr 1y thyc hién theo quy trinh nhu
Hinh 1.

200ml mau nhii twong thai cho vao cdc va dat
trén may may khdy ti, khudy nhanh véi toc do
250 v/ph trong 5 phiit, cdm dién cuc cua may do pH,
nho tir tir chat keo tu Aly(SOu); (hang thuong mai,
25 kg/bao, Trung Qudc) vao, dong thoi diéu chinh pH
clia qua trinh theo chuong trinh nghién ctru bang
NaOH 1M duoc pha tir NaOH tinh khiét (99,9%,
Xilong - Trung Qudc) hodc HxSO4 0,5M dugc pha tir
H,S0; dic (98% Trung Qudc), sau d6 nho tir tir chat
trog keo tu C-PAM (Poly acrylamide cation (Anh),
hang thuong mai, 25kg/bao hay Polymer anion
A1110) va diéu chinh tbc d6 khudy cham lai véi tdc
do va thoi gian nghién ctru. Toan bd mau cho vao
phéu chiét qua 1& dé chiét tach riéng dau va nudc.

Phan nudc sau chiét duoc suc khi & ap suit 5 bar
v6i luu lugng 5 ml/gidy trong 30 phat. Sau d6 chiét
ldy phan nudc trong va loc bang gidy loc bing xanh
ta thu dugc mau sau xtr ly. Mau nay dugc xac dinh
COD. Viéc suc khi nay c6 y nghia nhu sau: Sau qua
trinh keo tu dau chua thé duoc loai bo hoan toan, viée
sir dung gidy loc bang xanh c¢6 kich thuée 16 11 um
khong hiéu qua trong viéc giit lai cac hat dau chua
duoc keo tu. Kich thude hat dau trong nhii con co
nhimng hat bé hon kich thuéc 16 loc. Vi vay cac hat
dau dé dang lot qua. Nguoc lai, khi ¢6 qua trinh suc
khi tuyen n6i, phan dau chua duoc loai bo s& duoc
tuyén ndi 1én mat nudc, sau do chiét tach dé loai bo.
Mit khac, trong mau nhil tvong thai cit got con c6 rat
nhidu cac hop chit gbc clo, phét pho, ... chia trong
cac loai phu gia chua duoc loai bo. Vlec suc khi s
cung cap oxy cho qua trinh oxy hoa cac hop chat do.

50 vong/phut
—
15 phat

Suc khi

Nwéc sau keo tu

Hinh 1. Quy trinh xtr 1y nhii trong cit got thai
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3. Két qua va thio luin

Céc thong s6 ban dau cia miu nhii tuong thai
cit got ban dau duoc xac dinh: Ham luong dau 5,35%
v/v, pH = 8,72 va COD = 147.200 mg/l. Phan bd céac
kich thuéc hat nhii trong mau dugc thé hién trén Hinh
2.

Tir Hinh 2 cho thiy, cic hat nhii twong trong
mau dugc phan bd rit dong déu va tap trung trong
mot khoang phan bd hep tir 0,058 + 1,729 pm, véi
kinh thudc hat trung binh 0,22 pm. Thyc té cho théy,
v6i ham luong dau 5,35% v/v, kich thude hat nhil
phan tan rit bé va dong déu trong nudc nén miu cd
mau tring duyc nhu sita va co6 COD la rit cao
(147.200mg/1). Vi vy, can phai xir Iy 1am giam COD
trong mau nay.

3.1. Anh hwéng ciia pH dén qud trinh xiv Iy

Tai cac pH khac nhau (tr 3 + 10) trong cung
diéu kién xir 1y c6 chat keo tu Al(SO4)s 3,5 g/l, cing
tbc do khay cham 80 v/ph trong 25 phut. So sanh
danh gia hiéu qua dbi voi hé mau chi st dung chét
keo tu Alx(SO4)3 so véi co sy Kkét hop chét tro keo tu
C-PAM 10 mg/kg két qua dugc trinh bay trong
Béang 1.

Tir két qua thuc nghiém & Bang 1 cho thay, qua
trinh xir Iy chi str dung chat keo tu Aly(SO4); cho hi¢u
qua t6t nhat tai pH = 5 véi COD sau xu Iy:
5.024 mg/l, dat higu suit 96,58%. Nhung khi két hop
Aly(SO4); véi chit trg keo tu C-PAM ciing thu dwoc
hiéu qua xur ly nhii t6t nhat tai pH = 5, COD dat
4.164 mg/l cho higu suét 1én téi 97,17%. Piéu nay
duoc giai thich nhu sau: Theo co ché tao hat keo
trong nudc, khi cho phén nhém vao nudc s€ dugc
phén li thanh cac cation va anion theo phan tng:

Al(SOq)3 Fa— 2A1 + 3504

«—

Céc cation AI** trong nudc bi thiy phan thanh
cac hat keo dang polymer co ban: AI’Y; Al(OH),";
Al(OH)?* va Al(OH),, dong thoi cling tao thanh cac
hat keo polymer rin dang AL(OH),*; Al;(OH)™;
Al;304OH)4™" va AIOH); [11]. Trong do,
Al;304(OH)247" (goi: Alj3) 1a tic nhén keo tu chinh,
tst nhat nhung luong (AL(OH)*; Al (OH),;
Al1304(OH)247) duge tao thanh rat it hon so véi cac
hat keo polymer co ban. Mit khac, trong qué trinh
thuy phan d6 con giai phong ra cic ion H' day la
nguyén nhan gay giam nhanh pH khi cho phén nhém
vao nhii tuong.

S& di, qua trinh xir Iy dat hiéu qua t6t nhit tai
pH =5 1a vi: pH tir 3 + 4 1a méi trudng axit, c6 nhiéu
H"* s€ ngédn can qua trinh thity phan Al,(SOs); trong
nuéc nén khi d6 qué trinh keo tu chi mot phan
Al(SO4)3 dugc thuy phan, do d6 hiéu qua xuir Iy COD
tai day la khong cao.

Béang 1. Anh huong cua pH dén higu qua xir Iy nhii
tuong cat got khi dung Alx(SO4); va két hop C-PAM

Hiéu
AL(SOs, | C-PAM, | COPSA I gd
pH xu ly,
g/l mg/kg mell giam
& COD, %
3 3,5 - 7.284 95,05
3,5 10 5.582 96,20
4 3,5 - 5.704 96,12
3,5 10 4.878 96,68
5 3,5 - 5.024 96,58
3,5 10 4.164 97,17
6 3,5 - 5.092 96,54
3,5 10 4.298 97,08
7 3,5 - 5.512 96,25
3,5 10 4.749 96,67
3 3,5 - 6.022 95,91
3,5 10 4.934 96,64
9 3,5 - 9.682 93,42
3,5 10 7.012 95,34
10 3,5 - 12.268 91,66
3,5 10 11.842 91,95
123 100
== /’ b
105 itk ”
PE 5: -0
4
g = 50
‘ 40
A 30
b 20
10
G-E| [ 5] mT"“\ [RNRTIT] [N [ AR} [
0.010 0.100 1.000 10.00 100.0 1000 3000
Diametorm)

Hinh 2. Puong cong phan bd kich thudc hat nhii
trong mau thai cit got thai bang tan xa laser

Con pH tir 5 + 6 d6 1a mdi truong phi hgp nhét
cho qua trinh thuy phan Al (SO4)3. Tai moi truong
ndy, thily phan hoan toan, tao ra cic cation AI’*;
Al(OH),"; AIOH*" va dic biét 14 mot sé cac hat
polyme mang s6 oxy dwong cao nhu: Al(OH),*;
Al (OH)4>"; Al;304(OH),47" gitip qué trinh trung hoa
dién tich hat keo va keo tu cac hat ddu trong mau dién
ra hiéu qua hon.

Nhung khi pH cang tang cao (tr 7 + 10), thi kha
nang tao thanh cac ion duong cang giam. Vi pH tu
7+ 8 trong qua trinh thuy phan di tao ra sy két tua
Al(OH);. Nén AI(OH); chi ¢6 thé hip phu dugc mot
phan cac hat keo dan dén higu qua xur ly giam dan.
Con khi pH > 8, AI(OH); bi hoa tan tao thanh cac
anion AlOy’, lac ndy ngoai cac hat dau con c¢é hat keo
tao &m dugc hinh thanh trong qua trinh thuy phan dan
dén hé nhii tuong 6n dinh tro lai. Vi vay ma higu qua
xtr ly giam rat nhanh.
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B Khong C-PAM

C-PAM

" A - p
Hiéu suat giam COD, %

|

!

Hinh 3. Anh huong cta pH t6i qua trinh khi khong va
c6 C-PAM

Xét vé& hi¢u suat giam COD khi chi sir dung
Alx(SO4); so voi viéc xir ly két hop Al(SOs); va
C-PAM thi con sb 1a khong 16n (chi c6 0,59%).
Nhung nhin vao thong s6 COD giam tir 5.024 mg/l
xudng con 4.164 mg/l s& 1a mot gia tri khong nho
(860 mg/1), hiéu qua nay dugc so sanh trén Hinh 3.

Tir Hinh 3 cho thdy, két hgp Alx(SO4); va
C-PAM cho hiéu qua xir Iy COD tot hon dén 20%.
B& vi, khi thém chét tro keo tu C-PAM vao di tao
bong hydroxit kim loai, hdp phu phan tir chit keo tu
trén bé mit hat keo, tao thanh mang ludi phén tir chat
keo tu nhim ting van toc ling, giam chat dong ty,
giam thoi gian dong ty va ting van toc ling.

Vay tai pH = 5; luong Alx(SO4)3 3,5 g/l; luong
C-PAM 10 mg/kg; toc do khuay cham 80 v/ph trong
25 phat. COD ban dau trong mau giam tot nhét tir
147.200 mg/l xubng con 4,164 mg/l dat higu suat xu
ly 97,17%.

3.2. Anh hwong ciia ham lwong AL (S0y);

Tai cung diéu kién, chi thay ddi ham luong
Aly(SO4)s tir 0,5 dén 5g/1 trong qua trinh xur ly nha
tuong cat got thai, két qua trinh bay trong Hinh 4.

98
97
96

95

Hiéu sudt giam COD, %

94
15 2 25 3

AI(S04)3, g/l

35 4 45 5

Hinh 4. Anh hudng ctia ham lugng AL(SO4); dén qua
trinh xu ly nhii tuong cat got thai

Tir hinh 4, nhan thdy ring: khi st dung
Alx(SO4); v6i ham lugng 2 g/l & diéu kién pH = 5 thi
cho hiéu qua xu ly t6t nhit. COD giam con
3.527 mg/l, hi¢u sudt dat 97,6%. V6i ham lugng
Alx(SO4); 16n hon 2 g/1 thi hidu suat giam.

Didu nay dugc giai thich nhu sau: véi ham
luong Aly(SO4)3 2 g/l thiy phan ra mét lugng cation
vira du dé trung hoa dién tich hat dau, hat keo tao ra

81

trong quéa trinh thiy phan va két hop véi C-PAM
trong qua trinh keo tu. Con véi lugng nhd hon 2 g/l,
cation dugc thily phéan ra khong du dé > trung hoa dién
tich. Do d¢, luc twong tac tinh dién van 16n khién hé
nhi van con 6n dinh nén hiéu qua xir Iy khong phai la
t6t nhat. Tuong tw, khi ham luong Aly(SOq4); 16n hon
2 g/l, cation dugc thuy phén ra nhiéu hon lugng can
thiét lam du thira dién tich duong. Luc nay, di¢n tich
cua hé nhil bi ddo déu va 6n dinh tré lai. Nén hiéu
qua xu ly ngay cang giam.
Vay ham lugng Aly(SOy4); 2g/1 1a gia tri t6i wu

nhét, hiéu sudt COD giam 97,6%.
98,2

98
97,8
97,6
97,4
97,2

Hiéu suat giam COD, %

97

96,8
0 2 4 6 8 10 12
C-PAM, mg/kg
Hinh 5. Anh huéng cua ham luong C-PAM dén qua
trinh xtr ly nhil twong cat got thai

14 16 18 20

Tir hinh 5 ta thdy, khi xtr 1y nhil tuong cit got sir
dung C-PAM véi 12 mg/kg & diéu kién pH = 5,
Al(SO4); 2 g/l, toe dd khudy chdm 80 v/ph trong
25 phit dat hiéu qua xir Iy t6t nhat. Két qua sau xir 1y,
COD giam con 3.020 (mg/1) hi¢u Suét dat 97,98%.

3.3 Anh hwong ciia ham lwong C-PAM

Tai cung giéu kién, ham luqng chét tro keo tu
C-PAM thay doi tr 2 + 20 mg/kg den hiéu qua xu ly
nhil twong cat got, két qua duogc thé hién trong Hinh
5.

S¢ di véi ham lugng C-PAM 12 mg/kg hiéu qua
xtr 1y 1a tot nhat, do lugng polyme nay vira dii dinh
cac dudi ciia né 1én nhitng phan tréng con lai trén hat
ddu, tao thanh bong keo 16n. Trong khi, lugng
C-PAM nho hon 12 mg/kg chua du luong can thiét dé
¢6 thé dinh 1én bé mit trong con lai cua cac hat dau,
khi d6 van céac hat dau chua duge trung hoa dién tich
nén ton tai luc déy tinh dién. Vay hé nhil twong van
chua dugc phé hoan toan va COD cao hon. Khi lugng
C-PAM 16n hon 12 mg/kg, hiéu qua xir Iy giam dan
12 do bé mat hat bdo hoa cac doan polyme, khong co
vi tri tréng dé hinh thanh ciu ndi nén hat keo én dinh
tré lai.

3.4. Anh hwéng ciia toc dp khudy

Tai cing diéu kién, téc d6 khudy cham thay ddi
tir 50 dén 100 v/ph trong 25 phiit dugc nghién ctru,
két qua xir Iy dugc thé hién trén Hinh 6.

Téc do khudy cham 50 v/ph hiéu qua xir 1y cao

nhit, COD giam con 2.586 mg/l twong duong hiéu
suat dat 98,24%.
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97,8 <

Hiéu suﬁtgiém COD, %

50 60 70 80

T6e d6 khudy cham, vong/phit

90 100

Hinh 6. Anh huéng cua toc do khudy dén qué trinh xr
1y nhil twong cat got thai

Vi trong qué trinh keo tu can ¢ sy khudy tron
dé giam khoang cach céac hat keo sau khi duoc trung
hoa dién tich, dudi tic dung cua lyc hit phan tir co
thé tao thanh nhimg bong keo nhung viéc khudy
nhanh lam cho céac bong keo bi khuéy tron manh, lyc
hut phan tir Van der Waals khong thé thing dwoc luc
quan tinh do viéc khuéy tron manh tao ra nén kha
ning lién két khong cao, dong thoi cac bong keo rat
d& b pha v&, hat keo c6 thé 6n dinh trd lai. Khudy véi
tde do 50 v/ph, su khuéy trdn chdm nhung du dé cac
bong keo lién két voi nhau tao thanh bong keo to ma
khong bi pha v&. Trong diéu kién nghién ctru khong
thé co thiét bi khudy véi téc do thip hon 50 v/ph nén
khong thé nghién ctru ¢ gia tri thap hon nira. Vay, &
diéu kién pH=5; Alx(SO4); 2 g/l; C-PAM 12 mg/kg
v6i tbe do khuay cham 50 v/ph trong 25 phut 1a gia tri
t6i uru nhét.

4. Két luan

V6i miu nhil tuong cét got thai ciia nha may
Sam Sung - Thai Nguyén c6 cac ham luong dau
5,25% v/v; kich thudc hat nhil trung binh 0,22 um;
pH = 8,72 va COD = 147.200 mg/l da dugc nghién
ctru két qua cho thdy nhu sau:

Qua4 trinh xur 1y dat hiéu sudt t5t hon dén 20%
khi str dung két hop chét keo tu Al (SOy); va chit trg
keo tu C-PAM. Quy trinh xt 1y dat hiéu qua t6t nhat
& qua trinh nhu sau: tbc do khuay nhanh 250 v/ph
trong 5 phat; pH = 5; chit keo tu Aly(SO4)3 2 g/l; chét
trg keo tu C-PAM 12 mg/kg; toc d6 khudy cham
50 v/ph trong 15 phut két hop suc khi tuyén ndi & ap
suat 5 bar véi luu lugng khi 5 ml/s trong thoi gian
30 phut cho hiéu qua xu ly COD gidam tur
147.200 mg/l xubéng con 2.484 mg/l, hidu suat dat
98,31%.

Loi cdm on

Nghién ctru nay duoc thuc hién véi sy hd tro
kinh phi boi dé tai nghién ctru khoa hoc cip Trudng
Dai hoc Bach khoa Ha Noi, mi s6: T2018-PC-228.
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