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TOM TAT

Nghién ctru trinh bay qua trinh x& ly mau trong nudc thai tir hoat dong
san xuat bot gidy bang cong nghé ozone bot min. Su anh hudng clia nhitng
yéu t6 nhu phuong phép tao ra bot ozone siéu nho, néng dé ban dau cua
mau nudc thai, pH dung dich, dd man cda dung dich va nhirng két qua thu
dugc bang céch xay dung phuong trinh déng hoc bac mét dugc tién hanh
lam r& trong nghién clru nay. Két qua tir nghién ctru cho thay phuong phap
ozone bot min chira nhiéu tiém nang do tinh hiéu qua va an toan trong
qua trinh xr ly nuédce thai. Khi tdng nong do cia chat mau trong nudc, thoi
gian x(r ly nudc thai sé tang Ién. Bén canh do, céc yéu t6 pH dung dich va
dd man cta dung dich khong anh huédng Ién dén qua trinh xi ly chat mau.

Turkhéa: ozone bot min, diéu kién phan ung, chat 6 nhiém hitu co, déng hoc
phan tng, xu ly nudc thai.

ndu kiém sunfat cé thanh phan chat
v0 co & muc 30-35% (gom NaOH ty

chung boc, thu hoi, xut héa nhung
lwgng thu hoi khong dat 100%, do

1. PAT VAN PE

Trong quy trinh san xudt bot giay,
qué trinh nau bt héa cé trén 50%
cac thanh phan cta nguyén liéu bi
hoa tan vao dich néu, tao thanh cac
dung dich c6 mau nau sdm hoic
mau den, mui kho chiu, dugc goi la
dich den. Dich den d6i vdi hoat dong

dO, NaZS, Naz(:Og, Nast4, Aleg,
Cao...) va thanh phan chat hitu co
la khoang 65-70%, trong dé chud yéu
la lignin hoa tan vao dich kiém, san
pham phan huy hydratcacbon, axit
hitu co, phenol, xetonphenol va an-
dehit... Dich den, mac du da dwoc

d6 con 1an trong nuwdc thai lam cac
chi s6 pH, d6 mau, BODs, COD trong
nudc thai phan xwdng bot cao [1].

Ozone dugc st dung rong rai dé

xt ly nudc vi kha nang oxy hda
manh. Qud trinh oxy hoéa cadc hop
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Hinh 1. So' d6 quy trinh c6ng nghé cda hé théng xur ly nudc thdi bdng ozone bot min.

chat hiru co cia ozone c6 thé dién ra
theo hai con duong 1a oxy héa truc
ti€p bing phin t& ozone hoa tan
trong nuwdc hodc oxy hoéa gian tiép
théng qua goc hydroxyl khi phan
hiy ozone trong nwéc. Trong qua
trinh oxy héa céc chat hitu co trong
nudc va nudc thai, tdc dd phdn tng
cla cac phan t ozone cham va han
ché (Eg = 2,07V), trong khi dé, toc
d6 phan @ng cta cac goc hydroxyl
(Ep = 2,80V) dién ra nhanh va khong
chon lgc [2]. Phén @ng (1) trinh bay
vé phan wng cda tac chat la phan
t® ozone tao thanh san pham la hai
goc hydroxyl [2].

305 + OH" + H* -> 20H. + 40, (1)

Tuynhién, hiéu qua xttly nuwde ctia
ozone bi han ché vi d6 hoa tan cda
ozone trong nudc twong doi thap va
thoi gian phan hiy ctia ozone trong
nudc ngan. Do dd, cac phuong phap
ting do on dinh cda ozone trong
long nudc dang ngay cang thu hut
su chu y. Trong d6, phuong phap
s dung cac bong béng nano/micro
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siéu nhé (MNBs — Micro nano bub-
bles) c6 nhiéu tiém nang trong wng
dung xt@ ly nwdc. MNBs la cac hat
bong boéng c6 kich thudc nhé, tdc
do6 truyén khoi nhanh va thoi gian
ton tai twong doi dai giup cai thién
dang ké nong do khi va ddm bao
6n dinh ngudn ozone trong nudc
[3,4,5]. Bot ozone siéu nhé (MNBs)
1a nhitng bong béng cé duong kinh
tt hang chuc nanomet dén hang
chuc micromet [6,7]. MNBs c6 van
téc bay 1én thip hon dang ké so vai
cac bong bong binh thwong va bé
mét tich dién &m ctia MNBs han ché
qua trinh két tu ctia chung lai véi
nhau [8,9]. Do do6, bot ozone siéu
nho cé kha néng ton tai trong nudc
trong khodng thoi gian dai. Cac hat
bong béng MNBs cé ban kinh 150-
200 pm, c6 kha nang ton tai trong
hai tuan va nhitng cum bong béng
nano c6 thé ting cuong do 6n dinh
cia ching [10,11]. Bén canh do,
MNBs cé ap sudt bén trong cao va
dién tich bé mat riéng 16n nén cac
bot ozone siéu nho c6 thé cai thién
tdc d6 truyén khoi tir bong bong vao

pha khi, vi vy nong do ozone hoa
tan vao nudc tang 1én dang ké.

Nam 2018, Kusaba va cong su
cong b6 mot nghién ctru vé viéc si
dung bot min ozone dé x& ly nuwdc
ngam tai mot dia diém bi 6 nhiém
trichloroethylen (TCE) & Nhat Ban.
Két qua nghién cttu dua ra cac danh
gia vé vai tro clia ozone bot min va
H,0, va két luan H,0, c6 thé thuc
ddy nhanh qua trinh oxy hoa TCE
voi ty 1é khoi lwgng ozone: H,0, 1a
1:1[12].

Nghién c@u nay thuwc hién qua
trinh x Iy mau trong nwdc thai san
xudt bot gidy bang phuwong phap
ozone bot min. Nghién cttu tién
hanh céc thi nghiém thay déi cac
diéu kién phan wng nhdm khao sat
cac yéu té6 &nh hudng dén qua trinh
xU 1y chat mau trong nuwéc thai.

2. PHUONG PHAP THUC HIEN

Hé thong tuadn hoan két hgp tao
bot min dugc thé hién chi tiét trong
hinh 1. Hé théng gobm mdt binh
phan @ng acrylic hinh tru cao 1m,
duwong kinh 0,15m van hanh bang
bom dién. Dung dich nudc chtra
chat mau chay tuan hoan qua cac
duong ong, trén duong ong cé mot
venturi dung d€ tao ra bot khi siéu
nho néi véi 6ng dan khi tir may tao
ozone, khi nay dugc din truc tiép

Hinh 2. Hinh dnh thuc té cda hé théng tao
ozone bot minthéng xtr ly nuéc thdi bdng
ozone bot min.



vao dong chat 1éng dang chay tuan
hoan, sau dé di qua ti€p mot thiét bi
tao bot khi nita dé ti€p tuc tan ozone
thanh bot min, tdng hiéu sudt tao
bot min ctia hé thong. Hinh 1 trinh
bay so d6 nguyén 1y va hinh 2 thé
hién hé théng thuc tién tao ozone
bot min s dung trong nghién ctru.

O mbdi thi nghiém, ozone tir may
tao ozone dugc phan tan thanh bot
min va duwgc dua vao binh phan
wng mot cach lién tyc. Dong chat
16ng chwa chat mau hitu co trong
nuédc va dong khi vao dugc tuan
hoan bén trong hé thong thiét bi
phan Gng. Cac mau 16ng dugc ldy
ra tit binh phan @ng theo cac thoi
gian khac nhau nhdm muc dich
theo d6i do chuyén hdéa mau cda
nudc thai va danh gia dwoc dong
hoc phdn @ng x& Iy mau nuwdc thai
bang phuong phap s dung ozone
bot min. Nong d6 mau cla nudc
thai trong qua trinh xt& ly dugc xac
dinh bang cach dem di do do hap
thu bang may UV - vis (Spectrosco-
py Genesys 2).

Cac két qua khao sat va ban luan
trong nghién ctu nay dugc gid st
dua vé dong hoc phdn tng bac mot.
Phuong trinh dong hoc phan tng
bac mot cé dang nhu phuong trinh
(2).

& - k2
nC— t(2)

Trong do:

Cplanong do ban dau clia nudce thai
(ppm)

C 1a nong do tai thoi diém t cda
nudc thai (ppm)

t 1a thoi gian phan wng (phut)

k1a hang so téc d6 phan ng cda thi
nghiém (phut-1)

Tt phuong trinh (2), bang cach

bién do6i biéu thurc ta suy ra dugc
phuong trinh (3)

InC = —k.t + InC, (3)

Dya trén s6 liéu thue nghiém gom

thoi gian phan tng va nong do dugc
do tai cdc moc thoi gian c6 dinh,
bdng cach st dung phuong phap
binh phuong cyc tiéu, nhém nghién
ciu tim dugc hing s6 téc dd phan
ung k ctia mdi khdo sat.

3. KET QUA VA THAO LUAN

Bang 1 va hinh 3 cho thdy anh
huéng clia cdc phuong phap tao
bot khac nhau trong cung mét diéu
kién phdn w@ng. Theo d6, ché do

tao bot hay khong tao bot cé anh
huéng rat 16n dén khad ndng x ly
nudc thai cia ozone. Khi cé tao bot
cho ozone, hang so toc dd phan &ng
tang gap hai 1an so vdi khi khong
tao bot. Nguyén nhan la cac hat bot
min c6 thoi gian ton tai lau, dién
tich bé mét riéng 16n nén cac hat
bot min ¢6 thé cai thién téc do phan
wng ozone l1én dang ké. Do do, viéc
ing dung ozone bot min cd thé cai
thién téc do truyén khoi ciia ozone
trong nudc, tang cwong kha nang

Bdng 1. So sdnh téc do x& ly mau nu'éc thdi bdng ozone cla cdc phuong phdp tao bot

Diéu kién phan iing Déng hoc biéu kién bic 1
Phwong | Thé tich N‘r’;‘fud‘-’ Luuluong| - EZ;" Hing
STT | phap tao | dung dich 5 dong khi p g;. so toc | Do léch
bot il nudc dung | quan hoi N 0
0 phan tng e ozone < % do (phat?)
(lit) thai 1 e ohgey| dich | quytuyen ) e
(ppm) ) tinh (R?)
Hé thdng
1 tao bot 5,0 150 7 0,9899 | 0,1027 | 0,0036
min
Dia sti
2 . 5,0 150 7 0,9911 | 0,0464 | 0,0094
khi
3 | OngID6 5,0 150 7 0,9887 | 0,0203 | 0,0006
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Hinh 3. Anh hudng cia phuang phdp tao bot ozone d6i véi hiéu qua xtr ly nudc théi: tao
bot bdang hé théng tao bot min (a), tao bot tir dia sdi bot (b), tao bot tir 6ng ID=6mm (c)
(C=150 ppm, V=5 Iit, Luu luong khi F= 0,5 lit.phut-1, pH=7)
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Hinh 4. Anh huéng cda pH dung dich xi ly d6i véi hiéu qué xi ly mau nudc théi bing
ozone bot mjn véi: pH= 5 (a), pH=7 (b), pH=9 (c).
(V=5 lit, Luu lugng dong khi ozone F= 0,5 lit.phdt-1, C= 150 ppm)
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oxy hoa va day nhanh viéc loai bo Bdng 3. So sdnh téc do xdr ly mau nudc thdi bdng ozone bot min khi c6 cda NaCl véi cdc
céac chdt 6 nhiém trong nwdc nhung nong dé khdc nhau
bén canh d6 phai ton thém chi phi

nang lugng dé tao ra bot min. Dicu kign phiin img Dong hoc biéu kién bic 1
Nbn He 50
Dya vao két qua bang 2 va hinh Thé tich d5 € | Néng | Luu luong tirong s g
. a0 R , , 0 mau " s - | pH . | Hang so i
5, pH khong gay dnh hudng dang STT | dung dich | " dé dong khi g | A0A0 hoi | 7 Tis | PO léch
ké dén két qua xr 1y nuwdc thai cla phaning | .7 | NaCl ozome | | Wy Loy | (Phat)
) (UOE A B (lit) @) | Gitpharty | B0 | tuyén | @ROE)
ozone bot min, do hang s6 toc do (ppm) ’ ; o
. . X AN I tinh (R®)
phdn Ung cua qua trinh xu 1y trong 5,0 150 0 0,5 7 0,9899 0,1027 | 0,0037
moi truong kiem xap xi hing s6 téc ’ ’ ’ : 2
do phén ¢tng trong qué trinh 0 1y 2 5,0 150 1 0,5 7 0,9997 0,0939 | 0,0078
v6i nuwée thai trung tinh. Theo ly 3 5,0 150 3 0,5 7 0,9984 0,0868 | 0,0012

thuyét, qué trinh oxy hoéa truc tiép

chiém wu thé & moéi truong axit va ozone bot min. Tai cuing mdt dieu  nudc thai. Viéc xt 1y nudc thai bang
qua trinh oxy hoéa gian tiép chiém kién phan ung, phuwong phap x@ ly phuong phdp ozone bot min vé co
uu thé & moi truong kiém. Dywa vao  nuéc thai bang bot min c6 két qud  ban c6 thé xit Iy mot cach hiéu qua
két qua cia thi nghiém trén, doi vai kha khd quan dé6i véi nhitng loai va an toan cac chat hitu co 6 nhiém
nudc thai san xudt bot gidy thi qua nudc thai c6 d0 man cao. PO mian trong nwdc. Bén canh dé, x& Iy nuéc
trinh oxy hoda tryc tiép két hop gidn  cang cao thi téc do x Iy nwéc thai  thai bing phuong phdp ozone bot

ti€p (moi trwong trung tinh) hiéu  cang gidm nhung khong déang k&  min khong bi phu thudc nhiéu vao
qua nhat va toc do qud trinh oxy  c6 thé két luan phuwong phap ozone  céc yéu t6 nhu do6 pH hay do man
hoa trye ti€p cham nhat. bot min cé khéd nang ap dung tot d6i clia nudc thadi. Do vay, ozone bot

. N ., v6i nhitng loai nudc thai cé do man min la lya chon t6i wu trong xt ly
K?et qua thl{c “%hle{? kh?o sat ,anf} dén 3%. nudc thai bang phwong phép ozone,
h}r dng cua, d o?man dén hleu.qua xu cac hinh thirc khac déu dem lai két
Iy nuwde thai ciia ozone bot min dugc KET LUAN
thé hién trong hinh 6 va ang 3. Cac )
két qua thyc nghiém va do thi trén Trén co s& cic két qua dat dugc
cho thdy dd man cda nudc thai co t nhitng thi nghiém thyc hién,
gdy anh hudng nhung khong dang phuong phéap ozone bot min chwa
ké dén kha nang x Iy nudc thai cia tiém nang lén trong cong nghé xt ly

qué kém kha quan hon. Cac két qua
thu dugc mo ra trién vong ap dung
phuong phap ozone bot min trong
x@ ly nudce thai c6 chita cac chat
hitu co khé phan hady, trong dé cé
nuwdc thai sdn xuat bot giay.

Bdng 2. So sdnh téc do xdr ly mau nudc thdi bdng ozone bot min véi cdc diéu kién pH dung TAI LIEU THAM KHAO

dich xt ly khdac nhau.
Diéu kién phan ing Pang hoc biéu kién bac 1 [11 Gander, M.A. Jefferson, B, Judd,
3 ok S.J.(2000) Membrane bioreactors for use
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phan tng s ozone . % 1 (phutt) .
; thai o] dich | quytuyén | (phat™) Water Science and Technology, 41(1): 205-
(lit) (lit.phut™) ; N
(ppm) tinh (R?) 211.
1 5,0 150 0,5 5 0,9962 0,0892 0,0012
2 5,0 150 0,5 7 0,9899 0,1027 0,0037 [2] Gottschalk, C., Libra, J. A, & Saupe, A.
3 5,0 150 0,5 9 0,9916 0,0987 0,0015 (2009). Ozonation of water and waste
water: A practical guide to understanding
160 é 160 ¢ 160 é ozone and its applications. John Wiley &
140 140 1 140 Sons. [13] P. Attard, M.P. Moody, J.W.G. Tyr-
1= 120 | 120 rell Nanobubbles, The big picture, Physica.
éwo § 10} = E 100 | A: Stat. Mech. Appl. 314 (2002) 696-705.
2 80 (a) S 80} ( ) S 80 (C)
£ = E E [3] Li, H., Hy, L., & Xia, Z. (2013). Impact of
S 60 g o 60r@ o 60| @
B e i bk groundwater salinity on bioremediation en-
o o < L
2 zg 3 2 0 § hanced by micro-nano bubbles. Materials,
ar e R =l 6(9), 3676-3687..
0 N (] -9 L 0 _n_._._._n_ 0 N [ XYY
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 10C .
Théi gian phan g (phat) Théi gian phan ing (phut) Théi gian phan tng (phut) [4] Li, H., Hy, L., Song, D., & Al-Tabbaa, A.

Hinh 5. Anh huéng cia ndng dé NaCl trong dung dich xi ly d6i véi hiéu quad xi ly mau (291 4). Subsurface transport tJ.ehavior of
nuéc thai bing ozone bot min tai: Maci=0 (a), Mnaci=1% (b), Mnac=3% (c) micro-nano bubbles and potential applica-
(V=5 lit, Luu lugng dong khi ozone F= 0,5 lit.phut?, C= 150 ppm)
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TAP DOAN ILIM +:.c ncuon cunc 1,7 TRIEU TAN

SAN PHAM BOT GIAY VA BIA sANG TRUNG QUOC TRONG NAM 2022

Nam 2022, Tap doan Illim (Lién bang Nga)

cung cap cho thi trudng Trung Qudc dat muc
cao ky luc 17 triéu tan thanh pham, bao gém
1,359 triéu tan boét gidy va 360 nghin tan giay
bia, tang lan lugt hon 10% va 56% so v3i nam
2021.

V@i cac du an dau tu dang trién khai, Ilim cé
ké hoach tang xuat khau sang Trung Qudc lén
2,4 triéu tadn vao nam 2025.

Ilim da cdé 27 nam kinh nghiém tai thi truséng
Trung Qudc, la nha cung cap hang dau vé bot
gidy va giay, hién da tang gap 34 lan ké tud nam
1996.

Trong toan bd thdi gian cé mat tai Trung

Quodc, Ilim da cung cap 26 triéu tan boét gidy va
bia cho thi trudng Trung Qudc.

£ nanm

Hién tai, 44% tat ca cac san pham cua lIlim,
bao gom bot géb mém va gob cling da tay trang,
bot gidy chua tay trang va gidy kraft dugc cung
cap cho Trung Quéc. Céng ty la nha cung cap
bot gb mém tay trdng I8n nhat cho Trung

Quéc./.

Nguén: Risi
VPPA bién dich
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