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Abstract: Wastewater of VPC Printing and Packaging Joint Stock Company includes domestic
wastewater of workers and paper production wastewater, containing many suspended solids and
organic compounds which can be hazardous waste for the environment and public health. Research
results show that the wastewater treatment system at VPC Printing and Packaging Joint Stock
Company has applied chemical-physical treatment technology combined with biological treatment,
with a treatment capacity of 20 m?¥day.night. The system is currently operating stably, in which
water quality parameters including pH, BODs, COD, TSS, and color after treatment meet the
discharge requirements according to QCTDHN 02:2014/BTNMT and QCVN 12-MT:2015/BTNMT
standards. Further studies are needed to improve the system to enhance the efficiency of treating
organic compounds that are difficult to decompose.
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Panh gi h¢ thong xu Iy nudc thai
tai Cong ty Co phan In va Bao bi VPC

Hoang Ngoc Binh, Tran Thi Hong"

Khoa Méi truong, Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha N¢i,
334 Nguyé~n Trdi, Thanh Xuan, Ha Noi, Viét Nam

Nhéan ngay 08 thé}ng 8 nam 2025
Chinh sira ngay 15 thang 9 ndm 2025; Chap nhan dang ngay 30 thang 9 nim 2025

Tém tit: Nudc thai Cong ty C6 phin In va Bao bi VPC bao gdm nudc thai sinh hoat ciia cong nhén
va nudce thai san xuét gidy, chira nhiéu chit rin lo limg, cac hop chit hitu co,... néu khong duogc xir
1y triét dé s& 1a ngudn thai nguy hai cho méi trudng va strc khoe cong dong. Két qua nghién ciru cho
thiy, hé thong xir Iy nudc thai tai Cong ty C6 phan In va Bao bi VPC di ap dung cong nghé xir 1y
hoa — 1y két hop véi xir 1y sinh hoc, cong suat xir Iy 20 m: /ngay dém. He théng hién van hanh 6n dinh,
céc thong s nhu pH, BODs, COD, TSS va d¢ mau sau xir Iy déu dap tmg yéu cu xa thai theo quy chuan
QCTDHN 02:2014/BTNMT va QCVN 12-MT:2015/BTNMT. Tuy nhién, can c6 nhimg nghién ciru tiép
theo dé cai tién hé thong nham néng cao hon nita hiéu qua xtr Iy cac hop chét hiru co kho phan hity.
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Tir khéa: Nude thai, hé thong xtr Iy nude thai, phan tich nudc thai.

1. Mé dau

Nganh cong nghiép san xuat gidy va bao bi
dong vai tro quan trong trong nén kinh té, cung
cap nguyén liéu thiét yéu cho nhiéu linh vuc nhu
in 4n, dong goi, van chuyén va tiéu dung [1, 2].
Tuy nhién, bén canh nhing loi ich kinh t& mang
lai, qua trinh san xuét gidy va bao bi cling phat
sinh lwgng 1én nude thdi ¢ dic tinh 6 nhiém cao.
Nuéc thai trong nganh nay thuong chira nhiéu
chit hitu co, hoa chét téy tréng, chit tao mau,
chat ran lo limg va cac hop chat kho phan huy
sinh hoc, gdy anh huong nghiém trong dén moi
truong néu ’khong dugce xu ly triét dé [3- 5].

Thuc té cho thdy, nhiéu co s san xuat gidy
va bao bi, déc biét la cac co s6 quy mo vira va
nho, chua dau tu day du vao hé thong xur Iy nude
thai [6]. Viéc x4 thai truc tlep ra ngudn nudc mat
khong chi 1am suy giam chat luong nudc ma con
anh huong dén stc khoe cong dong va cac hé
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sinh thai thay sinh [7-9]. Trong bdi canh yéu cu
vé phat trién bén viing va bao vé moi trudng
ngdy cang duoc dé cao, van dé xur Iy nudc thai
trong nganh gidy va bao bi cang tro nén cip thiét,
doi hoi sy quan tdm va giai quyét dong bo tir ca
phia doanh nghi¢p 14n co quan quan ly [5, 10].

Cong ty C phan In va Bao bi VPC c6 dia chi
tai xa Pong Anh, Thanh phd Ha Noi, phia Dong
- Bic giap dudng Pao Cam Moc; phia Tay - Nam
giap voi tuyén duong sit Ha Noi - Lao Cai; phia
Pong - Nam giap véi Cong ty C6 phan Gidy Pong
Anh va phia Tay - Bac gip v6i khu vuc dan cu.
Cong ty 6 cong sut d4u ra hang nam khoang 7.400
tAn san pham trong d6 c6 3 dong san phim chinh
d6 1a: san pham hop Duplex, san phim nhan gidy va
san phim thung carton.

Nudc thai phat sinh tir Cong ty chi yéu bao
gém nudc thai san xudt va nude thai sinh hoat
cua can bg, cong nhan vién, néu khéng dugc xur
ly thich hop, ngudn nudc thai nay co thé giy 6
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nhiém méi truong va lam suy giam chat lugng
ngudn nude khu vyc 1an can. Chinh vi véy, viéc
danh gia hiéu qua hé thong xir Iy nudce thai cua
Cong ty dugc dat ra nhu mot yéu cau cap thiét.
Nghién ctru nay tap trung khao sat va danh gia
hiéu qua hoat dong cua hé thong xr Iy nude thai
tai Cong ty C6 phan In va Bao bi VPC.

2. Thye nghiém
2.1. Ldy méu va béao qudn mdu

Dé danh gia hiéu qua hoat dong ctia hé thong
xtr Iy nude thai tai Cong ty C6 phan In va Bao bi
VPC, nghién ctu tién hanh ldy mau phan tich
bao gdm mau nudc thai trude xir 1y (NTO1) duogc
14y tai bé thu gom, c6 toa d6 dja Iy: 21°08'31.7"N
105°51'54.6"E. MAu nuéc thai sau xir Iy (NT02)
dugc ldy sau bé khir tring va trudc khi xa vao
muong thoat nudc chung ctua khu vuc, ¢6 toa do
dia ly: 21°08'31.2"N 105°51'53.6"E. Sau dot léy
mau nude thai trude va sau xir Iy duoc thyc hién.
Cac mau NTO01.01 va NT02.01 dugc ldy vao
ngay 22/02/2025 (Ti); Mau NTO01.02 va
NT02.02 dugc liy vao ngdy 22/03/2025 (Ta);
Mau NTO01.03 va NT02.03 duoc lay vao ngay
22/04/2025 (Ts); MAu NT01.04 va NT02.04
dugc liy vao ngay 22/05/2025 (Ts); Mau
NT01.05 va NT02.05 dugc lay vao ngay
21/06/2025 (Ts); MAu NT01.06 va NT02.06
dugc 14y vao ngay 24/07/2025 (Te). Viéc lay va
bado quan mau duoc thue hién theo céac tiéu chuin
Viét Nam: TCVN 5999:1995, TCVN 6663-
3:2016 va TCVN 6663-1:2011. Sau d6, tién hanh
phan tich mot s thong sé bao gdm: pH, téng
chét rin lo limg (TSS), nhu cau oxy héa hoc
(COD), nhu cau oxy sinh hoa (BOD) va d6 mau
cua tat cé cac mau nudc thai chua qua xu ly va
cac mau nude thai di qua hé théng xu 1y.

2.2. Phdn tich cdc théng sé chdt lwong mede

Théng s6 pH duoc do bang thiét bi do da chi
tiéu HANNA HI9829 tai hién truong. Thong sb
TSS duoc xac dinh bang cach ding may loc chan
khong dé loc mau qua cai loc soi thuy tinh, sau
do séy cai loc ¢ 105°C va lugng cén dugc xac

dinh bﬁng cach can [11]. Thong s6 Do mau duoc
xéac dinh bang phuong phap UV-VIS véi may
UV-VIS 2 chum tia - Cary 60 - Agilent [12].
Thong sé6 COD duoc xéac dinh theo phuong phap
hoan nguyén bicromat, mau dugc dun trong
dung dich K,Cr,07 va hén hop Bac sunfat - axit
sunfuric (Ag2SO4/H2S0,). Dung bép gia nhiét
phan tich COD/ECO13/Velp/Y dun hdi luu mau
thur trong 2 gio ¢ nhiét d§ 105 °C. Sau khi phan
huy mau, thém 1-2 giot chi thi sdt amoni sunfat,
lac nhanh trong qua trinh chuan d6 voi dung dich
chuan FAS (sit amoni sunfat) [13]. Thong sd
BODs dugc xac dinh sau khi U tai ti G mau
BOD/FOCI120E/Velp/Y trong 5 ngdy voi nhiét
d6 20 °C [14]. Tinh toan va v& biéu d6 dugc sir
dung bang phan mém Microsoft Excel 2016.

3. Két qua va thao luin

3.1. H¢ thong xi Iy nudc thai ciia Cong ty Co
phan In va Bao bi VPC

Heé thong xir Iy nudc thai tai Cong ty Co phan
In va Bao bi VPC ap dung cong ngh¢ xir Iy hoa
- 1y két hop véi xur 1y sinh hoc, cong suat xir 1y
20 m¥/ngay.dém. So d6 hé thdng xtr 1y nudc thai
ctia Cong ty dugc thé hién trén Hinh 1.

Dong nudce thai chinh cia Cong ty bao gom:
nudc thai san xuat ¢6 luu lwong phat sinh khoang
5 m*ngay.dém va nudc thai sinh hoat phat sinh
khoang 8 m*/ngay dém duoc thu gom thong qua
hé thong dng dan va duoc loai bo rac thd bang
song chin rac trude khi dua vao bé thu gom. Tai
day, hdn hop nudc thai duge bom chuyén sang
bé diéu hoa. Trong bé diéu hoa, nuée thai duoc
khudy tron nham 6n dinh cac dic tinh trude khi
xtr ly.

Tiép theo, nuéc thai s& duoc bom sang bé
phan mg s6 1 va bé phan mg s6 2 dé bd sung
hoa chat (PAC, phén kép (Amoni nhom sunfat -
NH4AI(SO4)2)) roi chay sang bé ling hoa 1y dé
lang can. Sau d6, nudc thai duoc bom sang bé
thiéu khi (Anoxic), tai day cac qua trinh khir
nitrat va photphat dién ra nho sy tham gia cua vi
sinh vat thiéu khi.

Nudc thai tiép tuc duoc dan sang bé sinh hoc
hiéu khi (Oxic). Trong diéu kién suc khi cudng
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btec, vi sinh vét hiéu khi phan huy cac hop chit
hitu co dé phan hity, amoni, ciling nhu giam tai
BODs va COD. Qué trinh nay dong thoi thuc day
su phat trién cta bun hoat tinh.

Nudc thai sau xtr Iy sinh hoc duoc dan sang
bé ling sinh hoc. Tai ddy, bong bun sinh hoc ling
xudng day, tach khoi pha nuée trong. Bin ling
dugc tudn hoan trd lai bé sinh hoc nham duy tri
ndng do vi sinh vat, trong khi bun du dugc bom
sang bé chira bun d¢é tiép tuc phan hiy yém khi.
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Bé Anoxic
(thiéu khi)

15

Bun cin tai bé chira duoc hat dinh ky trung binh
mdi ndam mat 1an hodc theo khdi lugng thyc té.

Nuée trong sau ling duoc dan sang bé khir
trung, noi nudc thai tiép xuc voi hoa chét diét
khuan (Javen) trong thoi gian luu tir 30 dén 60
phut véi luong st dung 1a 0,45 kg/ngay. Qua
trinh nay dam bao loai bo phan 16n vi sinh vat
gdy bénh. Sau d6, nudc thai theo duong ong
dugc xa ra ngudn tiép nhan 1a muong thoat nudc
chung cda khu vyec.
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Nude thai sau xir 1y dat QCVN
2015/BTNMT va
QCTHHN

12-MT:

Hinh 1. So dd hé thong xtr 1y nude thai ciia Cong ty.

3.2. Két qua xir Iy nude thai

Két qua sau khi phén tich duoc 14p bang so
sanh voi QCVN 12-MT:2015/BTNMT - Quy
chuin ky thuit qubc gia vé nudc thai cong
nghiép gidy va bot gidy [15] va QCTDHN

02:2014/BTNMT - Quy chuan k¥ thuat nudc thai
cong nghiép trén dia ban Ha Noi [16]. Két qua
phan tich cac mau nudc thai trude xtr 1y so sanh
v6i QCVN 12-MT:2015/BTNMT va QCTPHN
02:2014/BTNMT duoc thé hién trén Bang 1.
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Tir két qua tai Bang 1 c6 thé thay, pH trudc
xu ly dao dong tir 6,21-6,57 cho théy nudc thai
c6 tinh trung tinh nhe. T4t ca cac gid tri déu nam
trong gidi han cho phép (5,5-9) cuia QCVN 12-
MT:2015/BTNMT va QCTPHN 02:2014/BTNMT,
phan 4anh méi truong nudc 6n dinh, khong co
tinh axit hay kiém manh gy hai. Tuy nhién, céc
thong s 6 nhiém khac déu vuot ngudng so véi
quy dinh tir 1,6-3,4 1an. Cu thé, TSS trudc khi xtr

Iy nam trong khoang 284,4-308,1 mg/L vuot 2,8-
3,0 1an; COD trudc xir Iy dao dong trong khoang
321,4-348,2 mg/L, cao hon 1,6-1,7 lan so véi
QCVN 12-MT:2015/BTNMT (200 mg/L) va
2,1-2,3 lan so voéi QCTPHN 02:2014/BTNMT
(150 mg/L); BODs trudc xir Iy nam trong khoang
154,2-168,8 mg/L, vuot qua 3,0-3,4 1an; P mau
trude xir Iy nam trong khoang 355,6-406,1 Pt/Co
vuot qué 2,3-2,7 lan.

Béng 1. Két qua phan tich mau nudc thai trude xir 1y

Thong sb
TT Mau H TSS coD BODs Po mau
P (mg/L) (mg/L) (mg/L) (Pt/Co)

1 NT01.01 6,34+0,03 | 301,2+0,3 343,6+0,7 168,8+0,7 406,1+0,5
2 NT01.02 6,57+0,17 | 284,4+0,5 321,4+0,6 154,2+0,4 375,740,4
3 NT01.03 6,43+0,14 | 292,3+0,5 339,5+0,5 160,1+0,4 396,5+0,4
4 NT01.04 6,38+0,10 | 295,0+0,8 348,2+0,7 165,9+0,6 355,6+0,3
5 NT01.05 6,21+0,05 | 308,1+0,5 337,5+0,6 158,6+0,3 392,4+0,5
6 NT01.06 6,33+0,08 | 289,3+0,5 328,6+0,4 156,3+0,3 386,9+0,6
QCVN 12-MT:2015/BTNMT 55-9 100 200 50 150
QCTDHN 02:2014/BTNMT 55-9 100 150 50 150

Bang 2. Két qua phan tich mAu nude thai sau xir ly
Thong sb
TT Mau H TSS coD BOD:s Po mau
P (mg/L) (mg/L) (mg/L) (Pt/Co)
1 NT02.01 7,320,03 31,30,5 46,4+0,5 24,7+0,3 32,6+0,5
2 NT02.02 7,21+0,04 28,6+0,3 41,6+0,4 22,4+0,4 30,7+0,3
3 NT02.03 7,21+0,04 34,3+0,4 44,8+0,2 23,7+0,5 33,6+0,4
4 NT02.04 7,53+0,03 37,1%0,6 81,4+0,8 38,2+0,7 32,2+0,4
5 NT02.05 7,27+0,03 37,4+0,4 50,8+0,3 27,9+0,3 35,8+0,3
6 NT02.06 7,43+0,04 33,3+0,5 64,6+0,4 33,5+0,4 26,2+0,4
QCVN 12-MT:2015/BTNMT 55-9 100 200 50 150
QCTDHN 02:2014/BTNMT 55-9 100 150 50 150

Két qua phan tich c&c mau nude thai sau xur
1y so sanh vdi QCVN 12-MT:2015/BTNMT va
QCTDHN 02:2014/BTNMT duoc thé hién trén
Bang 2.

Nhin vao cac sd liéu trén Bang 2 c6 thé nhan
thdy, cac thong sb phén tich & tit ca cac dot
ldy mau déu nam trong giéi han cho phép cia
QCVN 12-MT:2015/BTNMT va QCTDHN

02:2014/BTNMT. Diéu d6 chirng to hé thong xtr
ly nudc thai tai Cong ty C6 phan In va Bao bi
VPC van hanh hiéu qua va 6n dinh.

Két qua phan tich c4&¢ mAu nude thai trude va
sau xtr ly so sanh vdi QCVN 12-MT:2015/BTNMT
va QCTPHN 02:2014/BTNMT dé dang duoc
nhén 16 trong Hinh 2.
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Hinh 2. Biéu d6 thé hién thong s phén tich ctia cac mau nudc thai trude va sau khi xir ly
(a) TSS; (b) COD; (c) BODs; (d) P mau.

Trong do:
H: higu sudt xir 1y (%);
Ciruse: nong d6 thong so trude xu ly (mg/L);
Csau: NONE d0 thong so sau xu ly (mg/L);

Két qua tinh hiéu sudt xir 1y cua cac dot liy

H = Strube= Csau o 10y, mau duoc thé hién tai Bang 3.
trudc
Bang 3. Hiéu suét xur 1y cua cac dot iy mau
2 Hiéu suat xir Iy (%) .
TT | Thong so T T T T, T T Trung binh

1 TSS 89,6 89,9 88,3 87,4 87,9 88,5 88,6
2 COD 86,5 87,1 86,8 76,6 84,9 80,3 83,7
3 BODs 85,4 85,5 85,2 77,0 82,4 78,6 82,3
4 Do mau 92,0 91,8 91,5 90,9 90,9 93,2 91,7
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Két qua & Bang 3 cho thdy, gia tri trung binh
hiéu suét xir Iy cac thong s6 TSS; COD; BODs
va d0 mau tuong ddi cao, 1an luot 1a 88,6%;
83,7%; 82,3% va 91,7%. Tai thoi diém T, (thang
5/2025), ¢6 hién tugng dao dong nhe hig¢u suét
xtr Iy ctia chi tiéu COD va BODs. Diéu nay c6
thé do Cong ty c6 tiép nhan don hang 16n va phai
san xut lién tuc khién tai luwong 6 nhiém tang dot
bién, tuy nhién lugng 6 nhiém van nim trong
kiém soat ctia Cong ty.

Khi so sanh v6i cong nghé két hop sinh hoc
- keo ty/oxy hoa néng cao - khir tring tai nghién
clru cua tac gia Tingting va cong sy, hiéu qua XU
ly dugc bao cao cao hon dang ké & hau hét cac
thong s6, véi COD va BODs déu dat 97%; TSS
dat 97,4% va d6 mau dat 96% [2]. Trong khi d9,
theo nghién ctru cta tac gia Jun va cong su khi
mg dung chudi UASB - SBR - SBBR cho hi¢u
qua loai b6 COD tuong dbi cao 1én téi 90%,
nhung hiéu suat TSS chi dat khoang 62% [10],
thip hon nhiéu so v6i cong nghé tai Cong ty
VPC, phan 4nh han ché ctia mé hinh ky khi - hiéu
khi két hop trong viéc xir Iy can lo ling. Ngoai
ra, phuong phap dién keo tu do nghién ctru cua
tac gia Sittichok va Hunsom dé xuat ciing mang
lai hiéu qua xur 1y 4n tugng, voi COD dat 87,8%;
BOD:s dat 91,2%; TSS dat 89,8% va do mau 1én
tGi 97% [18]. So vdi cong nghé tai Cong ty VPC,
phuong phap nay cho hiéu qua xu ly COD va
TSS twong dwong, song vuot trdi hon vé kha
nang khir mau.

4. Két ludn

Két qua nghién ciru cho thay, hé thong xur 1y
nudce thai tai Cong ty Co phan In va Bao bi VPC
da ap dung cong nghé xur ly hoa - ly két hop voi
xtr ly sinh hoc, cong suét xu ly 20 m*/ngay dem.
Hé thdng hién van hanh 6n dinh, cac thong sb
nhu pH, BODs, COD, TSS va d6 mau sau xtur ly
déu dap tng yéu cau xa thai theo quy chuin
QCTPHN  02:2014/BTNMT va QCVN
12-MT:2015/BTNMT. Hiéu suét xtr Iy BODs,
COD, TSS va d6 mau trung binh dat 1an luot 1a
88,6%; 83,7%:; 82,3% va 91,7%. Tuy nhién, dé
tang thém hi€u qua xr ly, viéc tich hop thém cac
qua trinh nang cao nhu oxy héa hodc dién hoa co

thé 1a huéng di tiém niang nham nang cao hiéu
qua xu ly, dac biét doi vdi cac hop chat hitu co
kho phén huy va mau trong nudc thai nganh
bao bi.
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