CONG NGHE

NGHIEN CU'U XU LY NUGC THAI TU HE THONG TU DONG

CUA MAY GIA CONG CNC

RESEARCH ON WASTEWATER TREATMENT FROM AUTOMATIC SYSTEMS OF PROCESSING MACHINES (CNC)

TOM TAT

Nghién cu chi ra: Nudc thai cat got kim loai CNC c6 ham lugng dau va mét
s0 kim loai ndng nhu sat, Niken va Kém khd cao va déu cao hon rat nhiéu so véi
quy chudn ky thudt qudc gia vé nudc thai cong nghiép cot B. Nghién ciu phé vo
dung mdi bang NaClO nong d6 150mg/! 1a t6i uu nhat. Nudc thai sau qua trinh
pha dung moi dugc xt Iy bang phuang phap dong keo tu véi phén nhom ndng do
200mg/! cho hiéu qua xi Iy t6t nhdt, nudc sau xt Iy dat QCVN 40:2011/BTNMT
c6t B. 4. C6 thé thu hoi dugc tir 50 - 70ml dau/1 lit nudc thai, dau thanh phdm c6
thé sit dung cho cac muc dich khac.

Tir khéa: Nudc thai, mdy gia cong CNC.

ABSTRACT

Research shows that: C(NC metalworking wastewater has a high content of
oil and some heavy metals such as iron, nickel and zinc, which is much higher
than the National Technical Regulations on columnar industrial wastewater. B.
Research on breaking the solvent with NaClO concentration 150mg/I is the most
optimal. Wastewater after solvent breaking process is treated by coagulation
and coagulation with aluminum alum concentration 200mg/| for the best
treatment efficiency, the treated water meets QCVN 40:2011/BTNMT column B.
4. 1t is possible to recover from 50 - 70ml of oil / 1 liter of wastewater, the
finished oil can be used for other purposes.
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1. GIGI THIEU

Trong nhiing ndm gan day, cung vdi su phat trién kinh
té, tinh hinh & nhiém méi trudng cling gia tang dén muc
bao déng. Cung vai d6 la van dé 6 nhiém méi trudng do
nudc thai nhiém dau ciing la mot méi quan tdm hang dau
cla nhiéu quéc gia c6 nén cdng nghiép dau khi phat trién
trén thé gidi. Nudc thai nhiém dau néu khong xu ly sé gay
rat nhiéu hau qua, khéng chi vé cdnh quan méi trudng,
dong thuc vat, thiét hai vé kinh t& ma con anh huéng dén
stic khoe con ngudi. Bén canh dé, van dé cung cap nudc
sach cling la van dé quan tam Ién cda nhiéu quéc gia, t6
chuic xa hoi va chinh ban than cia méi cong dong dan cu.
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Tinh hinh 6 nhiém ngudn nudc do cac ngudn thai chua
qua xt ly dang ngay tré nén nghiém trong trén thé gidi va
& Viét Nam. Mot trong nhiing nguén thai phé bién d6
chinh la nudc thai nhiém dau do cac hoat déng luu tri, suc
rifa dau va san pham clia dau gay ra. Nudc thai nhiém dau
gay anh hudng nghiém trong dén hé sinh thai bai chua
nhiéu cac thanh phan hydrocarbon doc hai, khd phan hay
nhu phenol, naphthalene, pyrene,... Vi vay, viéc nghién ctu
xU ly nudc thai tir hé théng tu dong clia may gia cdng CNC
la rat can thiét..
2.CO SGLY THUYET VA PHUONG PHAP NGHIEN CUU
2.1. Co sé ly thuyét

Nudc thai nhiém dau chda thanh phan chinh 1a dau
khoang, ngoai ra con cé rac, can lang, dat sét, chat hoat
dong bé mat... Ban chat dau la chat 16ng sénh, cé mui dac
trung, nhe han nudc, chung bi oxy hoa rat cham, c6 thé tén
tai dén 50 nam.

Thanh phan cac chat & nhiém gém: Dau, chat ran, bun,
hat kim loai, chdt nhi héa, chat tdy rdia, xa phong, dung
moi va cac chat can ba khac. Nudc thai tir cac qua trinh gia
coéng ca khi: Ddu m@, COD, kim loai nang, Cd**, Pb**, Co*,
Ni%* va Pt**

2.2. Phuong phap nghién ctiu

- Phuong phdp quan tréic

Khao sat qua trinh phat sinh va danh gia so bo chat
lugng nudc thai CNC clia Trung tam Viét - Nhat truong dai
hoc Céng Nghiép Ha Noi

Tién hanh ldy mau nudc thai nha an theo TCVN 6663-
1:2011 (Chat lugng nuéc - ldy mau - Phan 1: Huédng dan
thiét ké chuong trinh 1dy mau va ky thuat [dy mau).

Bdo quan mau nudc thai theo TCVN 6663-3:2011 (Chat
luong nuéc - ldy mau - phan 3: Huéng dan bao quan va luu
gilt mau).

Lay mau nudc thai nudc thai CNC cla Trung tam Viét -
Nhat, Truong Pai hoc Coéng Nghiép Ha Noi trudc khi xu ly,
mau lay vé dugc phan tich ngay.

Mau dugc phan tich tai phong thi nghiém véi cac chi
tiéu: pH, COD, chét ran lo Iting (SS). Mau phan tich dugc lap
lai 3 Ian Iy gid tri trung binh.
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- Phuong phdp phan tich trong phong thi nghiém

+ Xac dinh do pH

Tién hanh do pH bang may do pH cam tay Lovibond
clia Buc theo TCVN 6492:2011.

+ Xac dinh chat ran lo Iting (SS) theo TCVN 6625:2000

Nguyén tac: SS dugc xac dinh bang phuong phap khéi
luong, dua vao su tang khoi lugng cla gidy loc sdy kho &
105°C dén khai lugng khong déi trudce va sau khi chiia mau.

Dung cu: Binh dinh muic 50ml, can phan tich, ta say va
giay loc.

+ Xéac dinh nhu cau oxy héa hoc (COD) theo TCVN
6491:1999

Nguyén tac: Bun héi luu mau véi lugng kali dicromat da
biét trudc khi co6 mat thay ngan (Il) sunfat va xdc tac bac
trong axit sunfuric dac trong khoang thai gian nhat dinh,
trong qua trinh d6 mét phan dicromat bi khir do su c6 mat
cac chat c6 kha nang bi oxy hoa. Chudn do lugng dicromat
con lai véi sat (Il) amon sunfat. Tinh toan gia tri COD tu
luogng dicromat bi khit, 1 duong lugng dicromat (Cr,0,%)
tuong duong véi 8 gam oxy (O,).

Dung cu: Ong phan Ung chiu nhiét 10ml c6 nip van,
thiét bi phan (ng nhiét DRB200, buret chinh xac dung tich
25ml va cac dung cu thong thudng ctia phong thi nghiém.

+ Nghién ctru x{t ly nuéc thai bang phuong phap dong
keo tu

Phuong phap dong keo tu la mét trong nhitng phuaong
phap phé bién dé xir ly nudc thai. Trong thuc té, nhiing
chat keo tu thudng dugc st dung la nhom sunfat
AL(50,);.18H,0, phén sit FeSO,7H,0 va PAC (Poly
Aluminium Chloride).

Cach ti€n hanh: D& nuéc thai vao cac cdc thuy tinh 1 lit
cUa thiét bi khuay trén dén vach 500ml, réi diéu chinh pH &
vlng téi uu dé€ qua trinh x{ ly dat hiéu qua cao nhat. Déi
vGi Al(SO,);.18H,0 pH nam trong khoang ti 5 - 7,5;
FeSO,.7H,0 tir 5,5 - 6,5 va PAC tir 6,5 - 8,5 [12].

BS sung vao c6c 1 ham lugng chat keo tu la
Al,(S0,);.18H,0, FeSO,.7H,0 va PAC vai néng do la 100 dén
300mg/I

Cho thiét bi khudy tron lam viéc & t6c d6 cao
(250vong/phut) trong thoi gian 30 gidy, sau dé tién hanh
khudy trén cham (40vong/phut) trong 5 phat, sau d6 dé
lang 30 phut.

3. KET QUA VA THAO LUAN
3.1. Déc trung nudc thai CNC
Bang 1. Ddc trung nudc thai CNC

4 NH," mg/I 2,8 10
5 | PO} mg/| 6,1 6
6 SS mg/| 322 100
7 Tf;tg mg/| w 5
8 Niken mg/| 83 0,5
9 Kém mg/I 161 3

3.1.1. Lua chon hod chdt phd vé dung méi

Nghién ctu dugc thuc hién véi 3 c6c 1000ml c6 500ml
nudc thai CNC. B6 sung 100mg/lit hoa chat NaClO, Na,CO,,
Hexan, nudc thai khéng diéu chinh pH. Pua vao khudy trén
cung con ti 50 vong/phut trong vong 3 phut. Sau dé hén
hop dé Idng va phan tich COD va SS

Bang 2. Bang két qua dong vao va dong ra sau khi phd dung méi bang cac

loai hda chat khac nhau

Ths‘z‘g D:i“ Vio | RaNaCl0 | RaNa,CO, | RaHexan
Dau mg/| 632 105 -
s | mgn | 32 267 3 -
) 23640 385 543 -

mg/I

Hinh 1. Hn hop héa chét phd v dung méi va nudc thai CNC
1) Na,C0,; 2) NaCl0; 3) Hexan
3.1.2. Nghién citu khdo sdt néng dé NaClO trong phd

vé dung méi
Bang 3. Két qua nghién citu ndng do NaClO dé phd v dung moi
. . Ndng dd NaCl0 nghién citu
Thong Don vi Dong
§ 1 Vo 100 150 200 250
mg/| mg/| mg/l | mg/l
Déu mg/| 632 105 47 46 49
SS mg/| 322 267 262 270 264
oD mg/| 23640 385 211 213 209

5 CVN 40:2011/BTNMT
o7 | ™M | pon i Két qua ¢ A
s (otB
1| pH - 58 5,5d6n9
Déau
2 | | mo 632 10
3| b | my 23.640 150

3.2. Xt ly SS va kim loai nang béang phuong phap déng
keo tu

3.2.1. Nghién
(Al,(50,);.18H,0)

+ Nghién cttu anh huéng ctia pH

ciu xi ly bdng phén nhém
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Nudc thai ¢ 16p phia dudi sau khi tach dau sé dugce xu ly
bang dong keo tu vai COD vao 211 va SS = 226mg/I.

Thi nghiém dugc thuc hién véi thé tich mau la 50 ml vdi
6 coc khac nhau va cé pHlan lugtla 4, 5,6, 7, 8,9. Cho phén
nhom cé néng dd 100 mg/l vao cac coc va thyc hién khuay
nhanh bang may khudy ti véi toc d6 cao (200 vong/phut)
trong 6 phut, sau d6 ti€n hanh khudy tron cham (50
vong/phut) trong 20 phut réi dé€ 1dng trong 30 phut. Sau
khi tao béng va keo tu mau dugc ldy va phan tich COD va
SS, két qua phan tich dugc thé hién & bang 4.

Bang 4. Anh huéng ciia pH dén hiéu sudt xit Iy cia phén nhom

, pH nghién ciru

STT | Thongso

4 5 6 7 8 9
1 D, (mg/) 1221 |21 |21 | 21 |2
2 (0D, (mg/1) 77 75 61 34 69 70
3 SSu (Mg/1) 226 226 226 226 226 226
4 5SS, (mg/l) 120 14 80 22 45 58
5 HQXLep (%) | 65,16 | 66,06 | 72,24 | 84,62 | 68,78 | 6833
6 HOQXL; (%) 46,90 | 49,56 | 64,60 | 90,27 | 80,09 | 74,34

+ Nghién cldu nong dé phén nhom sunfat

(Al,(SO,)5.18H,0)

Piéu chinh pH clia mau bang 7 (pH téi uu d6i vai phén
nhém da thuc hién & trén). Chudn bi 3 c6c 1000ml dung
dung 500ml mau, cho phén nhém vao cac coc da dugc
chuén bi véi néng d6 la: 100, 200, 300 (mg/l). Thuc hién
khudy nhanh 200 vong/phut trong 6 phut, sau d6 khuay
cham 50 vong/phut trong 20 phat réi dé l1ang trong 30
phut

Sau khi tao béng va keo tu mau dugc ldy va phan tich

Bang 6. Anh huéng clia pH dén hiéu sudt xir Iy ctia phen sét

. pH nghién citu
STT | Thong so
4 5 6 7 8 9
1 | COD,, (mag/l) | 221 | 221 221 21 | 21 | 2
2 | (0D, (mg/l) 82 61 55 57 66 74
3 SSu0 (Ma/l) 226 | 226 | 226 | 226 | 226 | 226
4 SSa(ma/l) 60 48 40 46 55 64
5 HQXL (%) | 62,90 | 72,40 | 75,11 | 74,21 | 70,14 | 66,52
6 HQXL(%) | 73,45 | 78,76 | 82,30 | 79,65 | 75,66 | 71,68

+ Nghién cttu néng dé phén sat (FeSO,.6H,0)

Diéu chinh pH ctia mau bang 6 (pH t&i uu doi vai phén
sat da thuc hién & trén). Chudn bi 3 c6c 1000ml dung 500ml
mau, cho phén sit vao cac cdc da dugc chuan bi véi néng
do la: 100, 200, 300 (mg/l). Thuc hién khudy nhanh (200
vong/phidt) trong 6 phat sau d6 khudy cham (50
vong/phat) trong 20 phut réi d€ 1ang 30 phut.

Sau khi tao béng va keo tu mau dugc lay va phan tich
SS, COD. Két qua phan tich dugc trinh bay trong bang 7.

Bang 7. Két qua qua trinh keo tu bang phen st

. Nong dd nghién ciu
STT Thong sé
100 (mg/1) 200 (mg/l) 300 (mg/l)
1 (0D,;, (mg/1) 221 221 221
2 (0D,, (mg/1) 56 48 40
3 SSu (MY/1) 226 226 226
4 5SS (ma/l) 40 34 27
5 | HQXLegy(%) 74,66 78,28 81,90
6 HQXLys(%) 82,30 84,96 88,05

SS, COD. Két qua phan tich dugc trinh bay trong bang 5.
Bang 5. Két qua keo tu bang phen nhdm

. Néng d6 nghién ciiu
STT Thong s6
100 (mg/1) 200 (mg/l) 300 (mg/l)

1 (0D,;, (mg/1) 221 221 221

2 (0D,, (mg/1) 34 28 23

3 SSua (Mg/1) 226 226 226

4 SS.(ma/l) 22 20 21

5 HQXLgy (%) 84,62 87,33 89,59

6 HQXL; (%) 90,27 91,15 90,71

3.2.3. Nghién ciu xir ly bdng PAC (Poly Aluminium
Chloride)

+ Nghién ctu anh hudng ctia pH

Thi nghiém dugc thuc hién vai thé tich mau la 50ml véi
6 c6c khac nhau c6 pH lan lugt la 4, 5, 6, 7, 8, 9. Cho PAC c6
nong d& 100mg/l vao cac céc va thuc hién khdy nhanh
bang may khudy ti véi téc dé 200 vong/phut trong 6 phut,
sau do6 khay cham 50 vong/phut trong 20 phdt roi dé 1dng
trong 30 phuat. Mau sau khi lang dugc mang di phan tich
COD va SS, két qua phan tich dugc thé hién & bang 8.

Bang 8. Anh huéng clia pH dén hiéu sudt xir Iy cia PAC

3.2.2. Nghién ciu xirly béing phén sdt (FeSO,.6H,0)

+ Nghién cttu dnh hudng clia pH

Thi nghiém dugc thuc hién véi thé tich mau la 50ml vdi
6 coc khac nhau va cé pH lan lugtla 4, 5,6, 7, 8,9. Cho phén
sat c6 nbng d6 100mg/l vao cac céc va thuc hién khudy
nhanh bang may khudy ti véi toc d6 cao (200 vong/phut)
trong 6 phut, sau dé tién hanh khudy tron cham (50
vong/phut) trong 20 phut réi dé 1dng trong 30 phut. Sau
khi tao béng va keo tu mau dugc ldy va phan tich COD va
SS, két qué phan tich dugc thé hién & bang sau:
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, pH nghién citu
STT | Thong so
4 5 6 7 8 9
1 | 0D, (mg/l) | 221 | 221 | 221 | 221 221 21
2 | (0D, (mg/l) 78 66 53 44 4 L)
3 SSuo (Ma/l) 226 | 226 | 226 | 226 | 226 | 226
4 SSa(ma/l) 69 54 38 30 28 29
5 HQXL (%) | 64,71 | 70,14 | 76,02 | 80,09 | 81,45 | 80,99
6 HQXL. (%) | 69,47 | 76,11 | 83,19 | 86,73 | 87,61 | 87,17
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Nhan xét: pH = 8 cho thay hiéu qua xt ly COD (81,45%)
va hiéu qua xt ly SS (87,61%) la téi uu nhat.

Diéu chinh pH clia mau bang 8 (pH t&i uu doi v6i PAC
da thuc hién & trén). Chuén bi 3 c6¢ 100ml dung mau, cho
PAC vao céc céc da dugc chuén bi véi néng dé la: 100, 200,
300mg/I. Thuc hién khuay nhanh 200 vong/phut trong 6
phat sau d6 khudy cham 50 vong/phut trong 20 phat réi dé
lang 30phdt.

dugc dau thanh phdm cudi cing nhu hinh 3b. Cudi cung ta
sé thu dugc 50 dén 70ml dau trong 1 lit nudc thai.

Sau khi tao béng va keo tu mau dugc ldy va phan tich
SS, COD. Két qua phan tich dugc trinh bay trong bang 9.

a) Trudc ly tdm

Hinh 2. Mau nudc thai trudc khi keo tu va sau khi keo tu bang PAC & cdc nong
d6 khac nhau.

Bang 9. Két qua keo tu bang PAC

Néng d6 nghién ciiu X
STT|  Thongsé b) Sau ly tam
100(mg/l) | 200(mg/l) | 300(mg/l) Hinh 3. Dau thai thu dugc trudc va sau ly tim
1 (0D,,, (mg/l) 21 21 21 3.4. Xt ly lién tuc véi cac théng sé téi uu
2 (0D, (mg/l) 4 38 35 Bang 10. Két qud qud trinh x( Iy lién tuc
3 SSu0 (Mg/1) 226 226 226 Déng Higw | ocyN
4 | ss,(mgl) 28 2% 23 gy | Thong | Don | Dong | 252 D"“z ra| sudt | 459011/
5 | HOXLy(%) 80,99 82,81 84,16 6 | vi | vao :a‘u ’a‘:u“ ;:Z BTNMT
6 | HWXL%) 87,61 89,38 89,82 Nacio | | winh | COtB
3.3. Nghién citu thu héi dau 1 pH - 58 72 73 _ 55-9
Sau khi Pha’ v& dung mdi, phan dau thai phia trén sé 2 | Ddumé | mg/l | 632 47 07 |99,89% 10
dugc xx{ ly bang Each‘glav nhiét 0’80‘°C trong 30 pP,\u'F ;ca thu 3 D | mgi | 23680 | 2m2 2 |9991%| 150
dugc hon hop dau va can nhu & hinh 3a. Sau d6 tiép tuc "
mang di x& ly ly tam dé tach can ra khoi dau, cudi cung ta 4 | NH [mgd | 28 21 1.2 [57,14% 10
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5 PO, | mg/l 51 4,2 31 139.22% 6
6 S§ mg/l | 322 226 21 193,48% 100
7 |Téngsdt| mg/l | 222 184 75 196,62% 5
8 Niken | mg/| 83 77 4,6  94,46% 0,5
9 Kém | mg/l | 161 143 3,7 197,70% 3

4, KET LUAN

Qua qua trinh thu thap s6 liéu va phan tich cac théng so6
cla nudc thai gia cdng cong ca khi CNC c6 thé thdy nudc
thai c6 ham lugng chat 6 nhiém kha cao, cht yéu la dau va
mot s6 kim loai ndng.

Sau qud trinh nghién cutiu, thuc nghiém trong phong thi
nghiém dé x{t ly nudc thai CNC bang cac phuong phap héa
hoc va héa ly ta thu dugc két qua nhu sau:

- Nudc thai cat got kim loai CNC c6 ham lugng dau va
mot s6 kim loai nang nhu sat, Niken va Kém kha cao va déu
cao hon rat nhiéu so vGi Quy chuan Ky thuat Quéc gia vé
nudc thai codng nghiép cét B.

- Nghién cttu pha vé dung moéi bang NaClO nong d6
150mg/I la t6i uu nhat.

- Nudc thai sau qua trinh pha dung moéi dugc xtt ly bang
phuong phdp dong keo tu vsi phén nhém néng do
700mg/l cho hiéu qua xir ly t6t nhat, nudc sau xir ly dat
QCVN 40:2011/BTNMT c6t B.

- C6 thé thu héi dugc tu 50 - 70ml dau/1 lit nudc thai,
dau thanh pham c6 thé st dung cho cac muc dich khac.
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