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NGHIEN CU'U PE XUAT HE THONG XU LY NUGC THAI CUA CONG TY CO
PHAN GIAY HOANG VAN THU SU DUNG CONG NGHE BAI LOC NGAM
TRONG CAY DONG CHAY NGANG

Vi Thi Mai Hwong
Truong Pai hoc Ky thudt Cong nghiép - DH Thai Nguyén

TOM TAT

Bai bao nay trinh bay nghién ctru vé kha nang xur Iy nuéc thai cia Cong ty Co phan Gidy Hoang
Vin Thu bang hé thong xtr Iy nu6ce thai co sir dung cong nghé bai loc ngam trong cdy dong chay
ngang (HF). M hinh thi nghiém gdm c6 1 bé dong keo tu (D x H = 0,45 x 0,47)m va 1 bai loc HF
(LxB xH=1,05x 0,3 x 0,6 m). Nudc thai sau khi xir Iy gian doan qua bé dong keo tu dugc bd
sung thém nudc thai sinh hoat véi ty 18 1% vé thé tich va cap vao bai loc HF véi luu lugng Q = 12
lit/ngay va thoi gian luu 5 ngay. Nudce thai vao mo hinh ¢6 pH dao dong tir 6,4-6,7; néng do6 COD,
TSS trung binh tuong tmg 1a 1073,33 +£127,55 va 1392,82+98,77 mg/L gp gi tri gidi han cot A
cia QCVN 12:2008/BTN&MT twong tng 13 10,73 va 27,86 1an. M6 hinh dugc van hanh tir ngay
23/02/2018 dén ngay 8/5/2018. Két qua nghién ciru cho thdy, nu6c thai sau xtr Iy ¢6 pH trung tinh,
dao dong trong khoang tir 6,7-7,3. Hiéu suét xir 1y trung binh cac thong s6 COD va TSS cua bé
dong keo tu, bai loc HF va mo hinh thi nghiém tuong tmg la (63,89; 85,37; 94,43)% va (75,14;
90,32; 97,57)% va dat gia tri gidi han ¢t A cia QCVN 12:2008/BTN&MT dugc phép thai vao
ngudn nude tiép nhan dung cho muc dich sinh hoat.

T kKhéa: Xt [y nuweGe thdi; bdi loc ngam trong cdy dong chay ngang; béi loc trong cdy; xir Iy nwde
thai nha may gidy
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ABSTRACT

This report represents the research about the wastewater treatment ability of Hoang Van Thu joint
stock company of paper by a wastewater treatment system using horizoltal sub-surface flow
constructed wetland (HF). The model includes of a flocculation tank (D x H = 0.45 x 0.47)m and a
HF (L x B x H =1.05 x 0.3 x 0.6) m. After treated interruption via flocculation tank wastewater
and added 1% of domestic wastewater is leached into HF, with flow of 12 liters per day and 5-
days retention time.pH of wastewater into the model is from 6.4 to 6.7. The average values of
COD, TSS of wastewater into the model are 1073.33 £127.55 and 1392.82+98.77 mg/L. The
model was operated from 23/02/2018 to 8/5/2018. The result of research indicated that, treated
wastewater was neutral pH, ranging from 6.7-7.3. Average removal of COD and TSS of
flocculation tank, HF and the model were (63.89; 85.37; 94.43)% and (75.14; 90.32; 97.57)%
respectively. Treated wastewater reached the limit value of column A of QCVN 12-MT:
2008/BTN & MT and allowed to discharge into receiving water for domestic use.

Key words: wastewater treatment, horizoltal sub-surface flow constructed wetland, constructed
wetland, paper wastewater treatment
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1. Gi6i thiéu

Cong ty co phan gidy Hoang Vin Thy thudc
phudng Quéan Tridu, Thanh phd Thai Nguyén
la mot trong nhiing co s& san xuét gidy lau
doi cua Viét Nam. Hién nay Cong ty dang
hoat dong On dinh voi cong suat thiét ké
55.000 tan/nam [1]. Nguyén liéu ban dau la
céc loai gidy 18, bao bi cac tong. San pham
chinh 1a gidy bao goi xi ming. Hoat dong san
xuit ciia Cong ty da tao cong an viéc 1am cho
438 can by, cong nhan vién trén dia ban tinh,
gop phan vao su phét trién cia tinh Thai
Nguyén noi riéng va ciia ca nude ndi chung.
Bén canh d6, hoat dong san Xuét ciia Cong ty
ciing dang phat sinh nhitng vin d& méi truong
dang quan tdm nhu: nude thai, khi thai, chat
thai ran, tiéng on... Trong d6, vin d& thu gom,
xtr Iy nuwéc thai (XLNT) 13 van d& moi truong
16n nhét can dugce quan tim xu 1y. Luu lugng
nudc thai trung binh  khoang 2.100
m*/ngay.dém, chtra cac chét 6 nhiém voi ham
lugng cao cac chit hitu co ton tai dang lo
limg va hoa tan, gid tri cua cac thong sb
BODs, COD, TSS, d6 mau déu cao [1]. Cong
ty dang ap dung hé thong XLNT voi cong
sudt 2.250 m®ngay st dung cong nghé
Aerotank, nudc thai sau xir Iy c6 cac thong
s6 BODs, COD, TSS, d mau va colifform
déu dat QCVN 12-MT:2015/BTNMT cot A
[1]. Tuy nhién, két qua khao sat thuc t& cho
thdy, hé thong nhiéu khi hoat dong khong 6n
dinh. Mat khac, viéc tiéu thu nhiéu nang
luong, hoa chét lam tiéu ton chi phi van hanh
gay kho khan cho viéc duy tri hoat dong, nén
Cong ty dang c6 nhu cau thay ddi cong nghé
xtr 1y pht hop, voi chi phi thdp hon. Vi vay,
viéc nghién curu, dé xuit mot hé théng XLNT
ap dung cac cong ngh¢ co chi phi xay dung va
van hanh thap, than thién méi truong gitip cho
viée XLNT cua Céng ty dat tiéu chuin diu ra
va tiét kiém nang lugng, hoa chét cling nhu chi
phi van hanh, stra chita 1a hét sirc can thiét.
XLNT bing béi loc trong cay (BLTC) da va
dang dugc &p dung tai nhiéu noi trén thé gisi

voi wu diém 1a XLNT trong diéu kién tu
nhién, than thién v6i moi truong, chi phi thap,
dé van hanh, hiéu suat xt 1y cao va 6n dinh
[2]. Ngoai ra BLTC con lam tang gia tri da
dang sinh hoc, cdi tao canh quan moi trudng,
h¢ sinh thai ctia dia phuong [2]. Cac nghién
ctru ung dung BLTC trong XLNT nganh cong
nghiép san xut gidy va bot gidy trén thé gidi
cho thay kha ning tmg dung cong nghé nay.
Tai Kenya, nghién ctru cuia Margaret Akinyi
Abira nim 2007 vé md hinh bii loc trong cay
XLNT nha may gidy va bot gidy tai Nha may
gidy PANPAPER, dat hiéu suit xu ly
Phenols, COD, SS , BODs, TN va TP tuong
ung la 90, 30, 44, 63, 100 va 50%, nudc thai
sau xir Iy c6 nong do thip hon so véi tiéu
chuan thai ciia Kenya twong tng [4]. Tai An
Do, nghién ciru cta cac tac gia Ashutosh va
cac cong su vé kha nang xir Iy COD, d6 mau
va AOX, chlorophenolics c6 trong nudc thai
nganh san xuit gidy va bot gidy cua hé thong
HF véi thoi gian luu nude (HRT) 4 ngay va
5,9 ngay cho thay hiéu suat xir Iy tuong tmg
la: 73 — 83%; 88 — 94% va 89,1%; 67 —
100% tuong Ung [3]. Tai Viét Nam, cac
nghién ctru vé tmg dung BLTC trong XLNT
cong nghiép dic biét 1a nude thai nganh gidy
va bot gidy con rat han ché.

2. Vit liéu va phwong phap nghién ctru

2.1 M6 hinh thi nghi¢m: So dd mo hinh thi
nghiém XLNT cho Cong ty st dung cong
nghé bii loc ngam trong cdy dong chay ngang
(HF) dugc thé hién trong Hinh 1.

Nude thai can xir 1y

v

Bé dong keo tu
v
Bai loc HF

v

Nwroe thar sau xw lv

Hinh 1. So' @6 mé hinh XLNT Céng ty dé xudt

158

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Vi Thi Mai Huong

Tap chi KHOA HOC & CONG NGHE DHTN

200(07): 157 - 161

2.2 Nguyén tic hoat dpng ciia mé hinh:
Nudc thai cia Cong ty sau khi 1y vé duge dé
lang 2 gio va duoc cdp 1én bé dong keo tu
(1am bing thung nhwa, c6 thé tich V= 50 lit)
dé thuc hién qua trinh dong keo tu gidn doan
qua ba giai doan: dong tu (cuong d6 khudy
tron G = 700 — 800 s, thoi gian khudy 3 — 5
phlt, bd sung phén nhém nong do 1% voi
dinh lugng 60 ml/L); keo tu (cuong do khqu
tron G = 40 — 60s™ thoi gian khudy 20-30
phat) va ling (thoi gian lwu 2h). Nudc thai
sau dong keo tu duge bd sung thém nude thai
sinh hoat véi ty 18 1% vé thé tich va cip vao
bai loc HF qua van diéu chinh véi luu lugng
Q= 0,5 lit/h, thoi gian luu nude la 5 ngay.
Trong bai loc HF, dudi tac dung cua hé vi
sinh vat ky khi, hiéu khi, sy hap thy cua thuc
vat, phan 16n cic chat 6 nhiém trong nudc
thai dugc xir Iy. So dd6 mé hinh bii loc HF
dugc thé hién ¢ Hinh 2.
|

0L

ir*f —erer————cee
| I

Hinh 2. M6 hinh béi loc ngam trong cdy dong
. chay ngang (HF)

(1).Bon cao vi; (2) Bdi loc HF (Lx Bx H= 1,05 x
0,3 x 0,6 m); (3).Cay thuiy triic trong trong bdi loc,
Khodng cdch giita cac khém la 20cm, moi khom cé

3-4 cay; (4) Soi do (d=3x4cm); (5). Soi loc
(d=1x2 cm); (6). Ong thu nudc ra

2.3 Vdn hanh mé hinh thi nghigm: M6 hinh
duoc van hanh tir ngay 23/02/2018 dén ngay
8/5/2018. Hing ngay, vao 8h sang tién hanh
cép nude cho mo hinh, chim séc cho cdy bén
ré va phét trién. Trong 5 ngay dau thay trdc
trong duoc phun nudc tao do 4m cho cay bén
ré. Cac chdi cay bit dau nay I&n va phét trién
thanh chdi non sau 10 — 15 ngay.

2.4 Ké hogch ldy mdu va phan tich: Mau
phan tich duoc liy tir ngay 29/3/2018 dén

]

28/4/2018 véi tan suat 2 ngay/lan, tai cac vi
tri sau: Nudc thai vao mé hinh (M1), Nudc
thai sau dong keo tu (M2), Nudc thai vao bai
loc c6 bd sung nuoc thai sinh hoat (M3),
Nudc ra khoi bai loc (M4). Cac thong sb phan
tich gom: pH, TSS, COD. Mau nuéc thai
duoc 1y theo TCVN 5999 : 1995. Thong sé
pH duoc do bang may do pH cam tay Model:
HI 98107; Hanna — USA. Céc thong sb TSS,
COD phén tich theo TCVN 6625:2000 va
TCVN 6491:1999 tuong Ung.

2.5 Xdc dinh hiéu sudt xir Iy: Hiéu suét xt ly
TSS va COD dugc xac dinh theo cong thuc
sau: m = [(Cy-c)/C,]x100%. Trong do: C,, C.:
nong do TSS hodc COD ciia nude thai vio va ra
khoi céc bé xir Iy hodc ciia md hinh thi nghiém.
3. Két qua nghién ciru va thio luin

3.1 Sw thay déi pH ciia nwéc thii qua cdc
cong trinh ciia mé hinh thi nghié¢m

Két qua do pH ciia nudc thai tai cac cong
trinh x1r Iy cia m6 hinh thi nghiém trong thoi
gian nghién ctru duoc thé hién trong do thi
Hinh 3.

o0 ~®=Nudcthaivaomd
hinh
e Nuge thii a khéibé
z déng keoly
a
E 2 W e N6t thi 18 KNI
3 » BLTC
L Wl vy o GOVN 12-MT
x 3 \ ATNMTCY
4
1234567 89510111213141516
Dot 18y mu

Hinh 3. D6 thi si thay déipH’cda cdc mau phdn
tich qua cac dot lay mau

Nudc thai vao mé hinh cé pH trung tinh, dao
dong trong khoang tir 6,4 — 6,7 v ndm trong
khoang cho phép cua QCVN 12-MT:
2015/BTN&MT. Sau qua trinh déng keo tu,
gia tri pH trong nudc thai giam va mang tinh
axit nhe, dao dong trong khoang 5,2 — 6,1.
Nguyén nhéan la do khi st dung phén nhém
lam chit keo tu s& phan ly tao thanh cac
hydroxit it tan va ion H* lam giam pH. Trudc
khi duoc dua vao bii loc, pH lic nay gan nhu
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khong thay d6i mic du da bo sung nude thai
sinh hoat voi ti 1€ 1%, pH dao dong trong
khoang 5,2 — 6,1. Nudc thai sau khi duge xi
ly bang BLTC mang tinh trung tinh, pH c6
gia tri dao dong trong khoang 6,7 — 7,3. Gia
tri nay nam trong khoang cho phép 6 — 9 cua
QCVN 12 — MT : 2015/BTN&MT cot A

3.2 Sw thay doi COD Qua cdc céng trinh xi
Iy ciia mé hinh thi nghiém

Két qua pl}én tich ndng d6 COD ctia cac mgu}
va hiéu suat xtt Iy COD ctia mé hinh dugc the
hién trong Hinh 4 va Hinh 5.

W i phan ety
»

Nbng 49 COD ¢

Dt by mn

Hinh 4. Bé thi s thay déi nong dé COD qua cdc
cong trinh cua mo hinh thi nghiém
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Hinh 5. D6 thi hiéu sudt xir Iy COD ciia cdc cong
trinh cua mo hinh thi nghiém

T Hinh 4 va Hinh 5 cho thdy:

- Nudce thai vao mo hinh c6 gié tri COD dao
dong trong khoang 889,11-1327,01 mg/L
trung binh la 1073,33 £127,55 mg/L. Sau khi
qua qua trinh dong keo tu ham lugng COD
dao dong trong khoang 329,72 - 488,25 mg/L,
trung binh 386,81+43,09 mg/L véi hiéu suat
xtr ly dao dong trong khoang 59,34- 66,23%,
trung binh 63,89%. Nudc thai da giam phan
16n d6 duc va do mau nho tac dung cuia qua
trinh dong keo tu.

- Hiéu qua xir 1y COD cua BLTC dat kha cao
va 6n dinh. Ham lugng COD sau bai loc dao
dong trong khoang 51,46 - 69,95 mg/L, trung
binh 59,34+521 mg/L. Hiéu suét xir 1y dao
dong trong khoang 83,63- 87,67%, trung binh
85,37%. Két qua nay ciing tuong tung véi két
qua nghién clru cua tac gia Ashutosh Kumar
Choudhary, Satish Kumar va Chhaya Sharma
v6i hidu suat xir Iy COD 1a 73 — 83%][5].
Trong BLTC cac hop chét hitu co trong nudc
thai cha yéu dugc xir 1y nho qué trinh phan
huy ki khi, hiéu khi cta cac vi sinh vat séng
bam dinh trén bé mat cua cac hat vat liéu loc
va trong vung ré cua thuyc vat. Ngoai ra cac
chat hitu co dang lo ling con duoc xtr Iy nho
qué trinh léng, loc qua cac 16p vat liu loc.

- Hiéu suit xr ly COD dao dong trong
khoang 93,35 - 95,12%, trung binh 94,43%.
Mo hinh thi nghiém c6 hiéu suét xir Iy COD
dat muc kha cao va 6n dinh mic du gia tri
COD déu vao c6 su bién dong. Nuoc thai sau
xir 1y c6 ndong d6 COD dat gia tri gidi han Cot
A cua QCVN 12 — MT : 2015/BTN&MT.

3.3 Sw thay déi TSS qua cé&c cong trinh cia
mo hinh thi nghi¢m:

Két qua phan tich nong d6 TSS ciia cac miu
va hiéu suat xur Iy TSS cua mo hinh dugc thé
hién trong Hinh 6 va Hinh 7.
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Hinh 6. Do thi s thay doi nong dé TSS ciia mé
hinh thi nghiém
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Hinh 7. D6 thi hiéu sudt xi 1y TSS ciia mé hinh
thi nghiém

T Hinh 6 va Hinh 7 cho théy:

- Nudc thai vao mé hinh c6 gia tri TSS dao
dong trong khoang 1244,30-1577,33 mg/L
trung binh la 1392,82+98,77 mg/L. Sau khi
qua qua trinh dong keo tu ham lugng TSS dao
dong trong khoang 267,84 — 453,35 mg/L,
trung binh 347,63 55,29 mg/L véi hiéu suat
xur Iy dao dong trong khoang 71,26 — 79,37%,
trung binh 75,14%. Nhu vay, hiéu suat xir 1y
TSS cua bé dong keo tu kha cao va 6n dinh
mac du gia tri TSS dau vao co su bién dong.
Qua trinh déng keo ty da xir 1y dwoc phan 16n
céc chit rin lo ling, chét ran kich thuéc hat
keo va chit tao mau do d6 1am giam d6 duc,
dd mau cuia nudc nho tac dung ctiia hoa chét
déng keo tu 1a phén nhém duoc bd sung vao
nudc thai voi ham lugng thich hop.

- Nudc thai ra khéi BLTC c6 ham lugng TSS
dao dong trong khoang 29,45 - 38,26 mg/L,
trung binh 33,74%3,25 mg/L, véi hiéu suit xir
ly trung binh dat 90,32%. Nhu vy, hiéu suét
xtr Iy TSS ciia BLTC khé cao va on dinh. Két
qua nay dat cao hon nhiéu so voi két qua
nghién ctru ctia tac gia Margater Akinyi Abira
v6i hiéu sudt xir Iy TSS 1a 44% [2]. Nguyén
nhan do ndéng do6 TSS trong nudc thai dugc
xtr Iy mot phan 16n nhd qué trinh dong keo ty,
khong giy ra hién tuong tic nghén va lam cho
hiéu suét xur 1y ctia bai loc dat dugc kha cao.
Trong BLTC, TSS dugc loai bo chi yéu nho

co ché ling, loc qua 16p vat liéu loc. Ngoai ra
TSS con duge xtr Iy mot phan nhd qué trinh
phan huy cua céc vi sinh vat song trong 16p
vat liéu loc do ¢o thoi gian luu nudc lau trong
bai loc.

- Hiéu suét xir Iy TSS ciia md hinh trong thoi
gian nghién ciru dat muc cao va 6n dinh,
trung binh dat 97,57%. Nhu vay, mé hinh co
kha ning xtr 1y rat tot voi ham luong chét rin
lo limg c6 trong nudce thai cia Cong ty. Nudce
thai sau xtr 1y c6 ham luong TSS kha thép,
trung binh 14 33,74+3,25 mg/L va thdp hon
nhiéu so vai gia tri gioi han cot A cia QCVN
12 — MT : 2015/BTNMT.

4. Két luan

Céc két qua nghién ctru cho thay, so do cong
nghé d& xuit hoan toan co thé ap dung dé
XLNT cho Cong ty cb phan gidy Hoang Vin
Thu véi hiéu suat cao. Nudc thai sau xir 1y dat
gia tri gidi han Cot A QCVN
12:2008/BTN&MT va dugc phép thai vao
ngudn nude cip cho muc dich sinh hoat.
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