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Abstract. This paper evaluated the wastewater treatment ability of concrete batching plants
on the laboratory scale. The laboratory module shows stable TSS performance with over 99%
efficiency; color level processing at 54.8-57.7%; COD processing at 75.9-76.8%; Natural oil
processing at 97%. Accordingly, experimental findings are positive. These findings prove the
suitibility of the technology employed in the model to manage typical polluted indicators
presented in wastewater from concrete batching plants.
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Tom tit. Nghién ciu nay dugc thyc hién nham muc dich danh gia kha nang xir Iy nudc thai
thi cong tai cac Tram tron bé tong quy md phong thi nghiém. Két qua van hanh mé hinh &
phong thi nghiém cho thay hiéu suat xu Iy TSS kha 6n dinh, dat trén 99%; hiéu qua xu Iy do
mau trong nudc thai dat 54,8-57,7%; hiéu qua xu Iy COD dat 75,9-76,8%; hiéu qua xu ly dau
md khoang dat 97%. Nhu vay, két qua thu duoc tir md hinh thi nghiém rat kha quan, cho thay
rang viéc xir Iy cac chi tiéu & nhiém dic trung trong nudc thai san xut tai cac tram tron bé
téng bang céch tng dung so @6 cdng nghé nhu mé hinh xt ly 1a phi hop.

Tir khoa: M6 hinh xtr Iy nudc thai, nudc thai san xuat, xir Iy nudc thai, nudc thai, xir Iy nude
thai cong nghiép, nudc thai xay dung.

© 2020 Truong Dai hoc Giao thong vdn tdi

1. PAT VAN PE

Nudc thai san xuét tir cac tram tron bé tdng hau hét déu chira mot phan 16n cac san
pham thira nhu xi méng, cat, phu gia cua nganh san xuét bé tong thuong pham, bé téng chong
tham... [1]. Khi ngudn nudc thai chua qua xu Iy ¢6 chira ham lwong cao nhiing san pham
thira nay, s& gay anh huong, hé luy khdng nho dén moi truong, cu thé nhu: gay tac nghen
kénh muong thoat nudc do sy dong ran cua xi mang, cat; chat luong nudc tudi tiéu cho nhong
nghiép bi suy giam, do ngudn nudéc thai ¢6 chaa nhiéu chat phu gia doc hai; moi trudng song
cua cac dong thuc vat thuy sinh bi anh huong [2]; méi truong dat bi tac dong, dat cd chira xi
ming, cac phu gia khi bi dong két s& rat kho canh tac hoa mau. Mui sdc cua nudc thai bé tong
gay kho chiu, anh huong dén stc khoe va chat luong khong khi xung quanh; gay mat canh
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quan, tham my ciia méi trudng xung quanh [3].

o Ni¥y
aj/l'\ 2 »<ney
Vil % vl PUE

Hinh 1. Tram bé tdng Transmeco xa thai doc hai ra muong thoat nudc tai xa Vinh Quynh, huyén
Thanh Tri, Ha Noi [4].

Nudc thai tram tron bé tong xi mang thuong ¢6 do pH lon [5]. Chét rén lo ling ¢6 ham
luong rét cao, ké ca sau qua trinh ling, lwong chat ran lo limg cling khong dudi ngudng cho
phép theo QCVN 40:2011/BTNMT - Quy chuan ky thuat quoc gia vé nudc thai cong nghiép
(cot B) [6]. Pay 1a cac hat lo ling khong dé ling dong néu chi dung bién phép ling co hoc
thong thuong. Luong dau khoang 16n hon nhiéu so véi tiéu chuan cho phép la do két qua cua
qua trinh rira xe may, van hanh may méc gay ra. Bang 1 sau day cho thiy 06 chi tiéu trong
thanh phan nudc thai san xuat tai Tram tron bé tong. CAc gia tri nay vuot qua ngudng quy
dinh trong Quy chuan Viét nam tir 2 cho dén 200 lan.

Bang 1. Thanh phan nudc thai san xuit tai tram tron bé tdng (Ngudn: Nha méy bé tong tai Quan Béc
Tu Liém - TP Ha ndi).

STT | Chi tiéu Ponvi | Giatri QCVN

40:2011/BTNMT
(cot B)

1 |pH 12-13 5,5-9

2 | TSS mgl/| 20000-30000 100

4 | Do mau Pt/Co 300-400 150

5 |COD mgl/| 450 150

6 |Tong dau md | mgll 200-400 10

khoéng

Tir phén tich nhitng phan trén, ta thiy chit luong nudc thai san xuat sau xir ly tai hién
truong van vuot qué gia tri cho phép trong Quy chuan rat nhiéu, gém c6: pH, TSS, COD, Dau
md. Nhin chung céc tram tron bé tdng xi mang thwong pham chi st dung bién phap ling co
hoc dé xur Iy nudc thai san xuat. Tuy nhién, bién phap xu Iy chi c6 tach TSS béng bién phap
ling co hoc 1a khong hiéu qua ddi vai cac chi tiéu COD, dau ma khoéang [7] ..

Do vay, muc tiéu nghién cuu nay la thiét ké mo hinh xtr 1y nuéc thai (XLNT) quy mo
phong thi nghiém dé xuit ra phuong an xu Iy dé cac chi tiéu nhu 6 mau, COD, TSS, tong

dau m& 'khoang cua mau nudc thai dau ra nam trong ngudng cho phép. Mo hinh dat dugc
ning suat va hiéu qua xtr 1y cao. Phuong phép xir Iy gém céc cong doan nhu sau:

115



Tap chi Khoa hoc Giao thong van tai, Tap 71, S6 2 (02/2020), 113-122

- Piéu chinh pH bing phuong phap axit hoa (sir dung axit H2SO4 lodng hoic HCI) [8]

- Do ham lwgng cén lo ling ¢6 ngudn géc Ia can cachonat, ton tai trong diéu kién do pH
cao, can ¢ dang lo lung kho lang, vi vay nhom nghién ctru dé xuat sir dung phuong phap keo
tu dé néng cao hiéu qua lang; dong thoi giam dugc do mau trong nudc thai [9]

- COD (nhu cau oxy hda hoa hoc): str dung phuong phap hoa hoc 1a céc chét 6 xy hoa
manh;
- Dau mé& khoang: ding bé tach dau trén nguyén tic tach biang trong lyuc.

2. MO HINH THi NGHIEM

2.1. Quy trinh cong nghé
- Quy trinh cdng nghé dé xuat:

Bé dlel,J hoaxket Thu diu
hop tach dau
Bé ling cét »| Phoi cat
< H2SO04
< PAC 2%
Keo tu tao bong
Bé ling 1 Phoi bun
< Javen 2%
A 4
Bé chua

Bé tiép xuc

\ 4
H chira nudc sau
Xt ly

Hinh 2. Quy trinh cdng nghé xt 1y nudc thai tram tron bé tong xi mang.
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2.2. M6 hinh thi nghi¢ém

M6 hinh duoc ché tao bang mica — kinh va nhya trong dé d& quan sat cac hién twong xay
ra trong mo hinh.

Bang 2. Thong s6 thiét ké mo hinh phong thi nghiem.

STT | Thong sb Pon vi Gia tri
Bé diéu hoa két hop tach dau
1 Chiéu dai ngan diéu hoa/thu dau mm 300/100
2 Chiéu rong ngan diéu hoa/thu dau mm 300/300
3 Chiéu cao ngin diéu hoa/thu dau mm 400/100
4 Chiéu cao bao vé mm 100
Bé ling cat ngang
1 Chiéu dai vang ling mm 630
2 Chiéu rong vung liang mm 250
3 Chiéu cao vung lang/bao vé mm 250/100
5 Do dbc vung lang % 1-2
6 Miéng hd/day hé thu cat mm 280/100
8 Chiéu cao hé thu cat mm 150
9 Do doc hé thu cat do 40-50°
Bé keo tu tao bong
1 Chiéu dai mm 300
2 Chiéu rong mm 200
3 Chiéu cao lam viéc/bao vé mm 200/100
Bé lang 1
1 Chiéu dai canh mm 300
2 Chiéu cao vung lang/bao vé mm 250/50
3 Chiéu cao hinh nén mm 200
Bé chira
1 | Chiéu dai cm 45
2 Chiéu rong cm 30
3 Chiéu cao lam viéc/bao vé cm 30/5
Bé tiép xuc
1 | Chiéu dai cm 45
2 Chiéu rong cm 30
3 Chiéu cao lam viéc/bao vé cm 45/5

Nudc thai tram tron bé tong dugce dua vao bé diéu hoa két hop tach dau ma. Tai day, dudi
su két hop cua thoi khi cudng buc va cac chat hoat dong bé mat c6 trong hdn hop nudce thai bé
téng s& tao nén bot khi ndi trén bé mat bé. Bot khi s& dan nhitng phan tir dau md khoang chay
tran sang ngin thu dau m&. Nudc thai tach diu s& duge bom sang bé ling cat ngang. Tai bé
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ling cat ngang, phan 16n cét va cac vat chit khong tan s& Iang xudng day va dugc thu bang
van xa day. Nudc sau lang duoc thu tai ngan thu nudc cudi be va dugce bom dan sang bé keo
tu tao bong. Axit H2SO4 10% s& dugce cham vao dau duong 6ng dan sang bé keo tu tao bong,
tiép dén 1a dung dich PAC 2% [10]. Trong bé keo tu tao bdng, canh khudy lam viéc lién tuc
dé hoa tron axit va dung dich PAC véi nudc thai. Phan tng tao bong duoc dién ra, nudc duogc
dan sang bé lang 1. Van téc lang tir 0,0002-0,0006m/s. Tai bé ling 1 dang ding, cac bong can
sau khi keo tu s& ling xudng d4y bé, nudc trong chay tran vao méang ring cua thu nudc va dan
sang bé tron Clo. Bun héa 1y dugc xa dinh ky tai van xa day. Dung dich Javen 2% s& duoc
cham vao duong 6ng din nudc tir bé ling 1 sang bé tron Clo. Tai day canh khudy s& tron déu
dung dich Javen véi nuéc thai sau ling 1 va dan sang bé tiép xuc nham ting hiéu qua hoa
tron. Nudc tir bé tiép xuc dugc dan ra hd chira nuéce sau xir Iy dé tai sir dung lam ngudn nuée
cap cho hoat dong san xuat bé téng va cac hoat dong khéac ciia nha may. Nudc thai sau xu ly
dat chuan cot B, QCVN40:2011/BTNMT. Céac thdng s ki thuat caa md hinh XLNT quy md
phong thi nghiém duoc thé hién trong Bang 2 nhu sau:

M6 hinh XLNT duogc dat tai phong thi nghiém Truong Dai hoc GTVT ¢6 hinh anh nhu
Hinh 3:

Hinh 3. M6 hinh XLNT quy md phong thi nghiém.
V6i luu lugng tiét ké 1a 251/h, trude khi van hanh, pha hoa chat véi luong nhu sau: 4 lit PAC
2%, 2 lit H2SO4 10%. Trong d6, PAC khong st dung qué 3 ngay sau khi pha, H2SO4 du duoc
bao quan trong binh thay tinh t5i mau.

Nudc thai nghién ctu 13y tai hd thu nudc thai bai rira xe bon cua Tram tron bé téng, hé thu
nay chi chira phan 16n nudc thai tir hoat dong suc rira xe bon cho bé tdng sau khi hét ca lam
Viéc, rira coi tron. ..

Tién hanh van hanh mé hinh XLNT véi nuoc thai trong 3 dot (ngay 23/7/2018; ngay
27/7/2018 va ngay 5/8/2018) sau d6 so sanh két qua véi QCVN40:2011/BTNMT (cot B)

3. KET QUA VA PANH GIA PHAN TICH
3.1. Két qua va danh gia két qua

Két qua phan tich nudc thai trudc va sau xir Iy trong 3 dot phén tich dugc thé hién tai
bang 3, bang 4, bang 5.
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Bang 3. Két qua phan tich ngay 23/7/2018.

Tén chi tiéu bon vi Phuong phap phan | Trugc xirly | Sauxialy | QCVN

tich 40:2011/BT

NMT (cot B)
pH TCVN 6492 :2011 | 12,8 7,81 5,5-9
D6 mau pt/Co TCVN 6185 :2015 | 245 108 150
TSS mg/| TCVN 6625 :2000 | 20.394 78,5 100
COoD mg/I TCVN 6491 :2000 | 483 112 150
Tong dau md | mg/l TCVN 7369 :2004 | 279 8,1 10
khoang
Bang 3. Két qua phan tich ngay 27/7/2018.

Tén chi tiéu Pon vi Phuong phap phan | Truéc xie ly | Sauxrly | QCVN

tich 40:2011/BT

NMT (cot B)
pH TCVN 6492 :2011 | 12,6 8,13 5,5-9
D6 mau pt/Co TCVN 6185 :2015 | 261 118 150
TSS mg/l TCVN 6625 :2000 | 21.355 88,3 100
CoD mg/| TCVN 6491 :2000 | 416 98 150
Tong dau ma | mg/l TCVN 7369 :2004 | 300 9,1 10
khoang
Bang 5. Két qua phan tich ngay 5/8/2018.

Tén chi tiéu Pon vi Phuong phap phan | Trudc xue ly | Sau xir ly | QCVN

tich 40:2011/BTN

MT (cot B)

pH TCVN 6492 :2011 | 13,1 8,1 5,5-9
Do mau pt/Co TCVN 6185 :2015 | 286 121 150
TSS mg/| TCVN 6625 :2000 | 21.25 80,8 100
CoD mg/| TCVN 6491 :2000 | 428 103 150
Tong dau md | mg/l TCVN 7369 :2004 | 288 8,7 10
khoang

Két qua thi nghiém qua cac lan phan tich cho thay, cac chi tiéu COD, TSS, dau m&
khoang, d6 mau déu dat QCVN 40:2011/BTNMT (cot B). Pidu nay cho thay ring, diéu kién
van hanh caa md hinh hoan toan ph hop dé xtr Iy nudc thai san xuat caa Tram tron bé téng.

Bang 6 cho thiy hiéu suat xir Iy cua mé hinh véi cac chi tiéu TSS, do mau, COD, dau
m& khoang.

Bang 6. Hiéu suat xtr ly cia mé hinh XLNT quy mé phong thi nghiém.

Ngay lz“'ly miu Hiéu suit xir Iy (% :
TSS P06 mau COD Dau m& khoang
23/7/2018 99,6 55,9 76,8 97,1
27/7/2018 99,5 54,8 76,4 97
5/8/2018 99,6 57,7 75,9 96,9
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Qua trinh van hanh mo hinh XLNT quy md phong thi nghi¢ém cho thay hiéu suat xu ly
cac chat 6 nhiém trong nudc thai tai hé Iang rira Xe, rira ¢oi tron... cua Tram tron bé tong la
khé cao. Cu thé, hiéu suit xir Iy TSS kha 6n dinh, dat trén 99%; hle_:u qua xtr ly d6 mau trong
nuéc thai dat 54,8-57,7%; hiéu qua xir Iy COD dat 75,9-76,8%; hiéu qua xu ly dau md
khoang dat 97%. Hiéu qua xtr ly cac chat 6 nhidm dwoc thé hién chi tiét tai cac hinh 4, hinh 5,
hinh 6, hinh 7.

Hiéu qua x& ly TSS (%)

99.62
99.6
9958
99.56
99.54
9952
995
99.48
99.46
99.44
23/7/2018 27/7/2018 5/8/18
Hinh 4. Hiéu qua xu ly TSS qua cac lan phan tich.
Hiéu qua xtr ly dé mau (%)

58

57.5

57

56.5

56

55.5

: I I

54.5

53.5

53

23/7/2018 27/7/2018 5/8/18
Hinh 5. Hiéu qua xu 1y d6 mau qua cac lan phan tich.
Hiéu qua xtr ly COD (%)

77

76.8

76.6

764

76.2

76

758

75.6

754

23/7/2018 27/7/2018 5/8/18

Hinh 6. Hiéu qua xu ly COD qua cAc lan phan tich.
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Hiéu qua xt ly ddu m& khoang (%)
97.15
97.1

97.05

97
96.95
96.9
96.85 .
96.8

23/7/2018 27/7/2018 5/8/18
Hinh 7. Hiéu qua xt ly dau m& khoang qua céc lan phan tich.

Nhu sb liéu cho thay, két qua thu duoc tir mé hinh thi nghiém rat kha quan, cho thay
rang vigc xur ly cac chi tiéu 6 nhiém déc trung trong nuéc thai san xuat tai cac tram tron bé
tong bang cach tng dung so do cong ngh¢ nhu mé hinh xu ly 1a mét hudng di hira hen nhiéu
tiém nang dé giai quyeét cic van dé vé 6 nhiém moi truong do nudce thai san xuat.

3.2. Két luan
- M6 hinh hoat dong 6n dinh, dam bao phuc vu tién d6 nghién ctiu va giang day;

- Céc cong trinh dugc thiét ké, gia cong trong mé hinh hoat dong phii hop voi luu lugng
duoc tinh toéan la 251/h, dam bao duwoc chirc nang hoat déng, hiéu suat xu Iy dat ra. Khdng xay
ra truong hop vuot qua tai trong thuy luc cua tirng cong trinh;

- Trong qua trinh van hanh, khong xay ra su cb hay truc trac, ro ri hoa chat anh hudng
dén hoat dong cua mo hinh va van dé an toan tai phong thi nghiém;

- Céc két qua quan trac, phan tich cac chi tiéu do mau, COD, TSS, tong dau m& khoang
ciia mau nudc thai dau ra duge tham khao, trich dan trong bao cao da sd déu nam trong
ngudng cho phép theo quy dinh tai QCVN 40:2011/BTNMT (cot B). Vi hiéu suat xir Iy TSS
kh& 6n dinh, dat trén 99%; hiéu qua xu 1y d6 mau trong nudc thai dat 54,8-57,7%; hiéu qua
xu 1y COD dat 75,9-76,8%; hiéu qua xu ly dau md khoang dat 97%. Diéu nay cho thdy md
hinh hoat dong tt va hoan toan phu hop dé dé xuat xay dung hé théng xir 1y nudc thai tir
nhitng tram tron bé tong trong thuc tién.
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