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TOM TAT

Nudce thai ché bién thiy san cac 1a hé nudce thai dic trung v6i ham luong chit hiru co va chét dinh dudng cao cé
kha nang phan hay sinh hoc. Hién nay, céng nghé sinh héa hiéu khi bun hoat tinh (aerotank) dang duoc nhiéu
don vi ché bién thuy san ap dung rong réi tai Viét Nam. Dé tiang hiéu qua xu ly cho bé aerotank, cac gia thé
thuong duoc sir dung bd sung vao bé aerotank nham gia ting ham luong sinh khéi. Trong céc loai gia thé thi
PVA gel dugc danh gia cao trong xir Iy nuéc thai vi ¢6 kha ning twong thich sinh hoc cao, c6 dién tich bé mat
riéng 16n nén cé kha ning mang vi sinh vat giup tang hiéu qua xir Iy nudc thai. Trong nghién ciru nay, hiéu qua
xtr Iy nugce thai cua vat liéu PVA gel tdng hop (S-PVA gel) da duoc danh gia qua qué trinh sinh hoa hiéu khi ban
hoat tinh thuc hién theo nguyén tic SBR (Sequencing Bath Reactor) véi su thay ddi ting dan nong do chat hitu
co dau vao. Vit liéu PVA gel thuong mai (C-PVA gel) cia hing Kuraray, Nhat Ban ciing duoc sir dung dé lam
vat lidu ddi ching. Khi sir dung 20% thé tich vat liéu chi lam tang thé tich chiém dung trong bé phan ung 1én 7 — 9%
nhung c6 thé ting hiéu suat xu ly COD lén 7 — 20%, ting hiéu suat xu ly BODs Ién 3-11%, tang hiéu suat xir ly
chat dinh dudng (N-T va P-T) Ién 5-23% va tang tai nap hitu co 1én 1,65 = 1,76 lan. Véi cing hiéu suat xu Iy
COD dat khoang 85-87%, tai trong hiru co dau vao c6 the dat 3,48 kgBODs/m*/ngay (tuong ung 5,48 kgCOD/
m*/ngay) khi sir dung vat liéu S-PVA gel, gi4 tri nay xip xi véi gia tri 3,73 kgBOs/m> “/ngay (tuong ng 5,87
kgCOD/m®/ngay) khi st dung vat lisu C-PVA gel cua Nhat. Két qua nghién ctiru mé ra tiém nang tng dung rong
rdi cua loai vat lieu PVA gel tai Viét Nam.

Tur khoa: Aerotank, bun hoat tinh, nuéc thai ché bién thity san, PVA gel, Sequencing Bath Reactor (SBR), xr ly
nudc thai.

MO DAU

Nganh thdy san da phat trién manh mé trong nhirng thap ky gén day nham dap &ng nhu ciu tiéu thu ngay cang
tang, dac biét 1a hai san. O viét Nam, linh vuc che bién thay san (CBTS) l& mét linh vuc kinh t& quan trong voi
nhleu mat hang da dwoc xuét khau sang nhiéu quéc gla va vung Elly thd khac nhau, trong d6 c6 Hoa Ky, Han
Quoc Lién minh chau Au...(Tseng et al., 2022). Viéc mé réng san xuét trong linh viwec CBTS gop phan phat trién
nén kinh té Viét Nam bang céch tang |LPC lwgng lao ddng, tuy nhién ciing gay ap luc 1én hé thdng xt ly tai cac
cong ty. Nwéc théi tv qua trinh CBTS la mét hé nwdc thai dac trwng voi ham Iucyng chét hivu co va chét dinh
duo’ng cao c6 kha nang phan hay sinh hoc. Nhitng chét nay néu khéng dwoc x( ly triét d& sé gay ra hién twong
tdo n& hoa cé hai va pha huy hé sinh thai thiy sinh tw nhién (Ngoc et al., 2022).

Tai Viét Nam cdng nghé sinh héa hiéu khi bun hoat tinh (aerotank) dang dwoc cac cong ty CBTS &p dung réng
réi. Trong cong nghé nay hé vi sinh vat tdn tai trong bun hoat tinh 1a nhan t6 déng vai trd quyét dinh. Théng
thwerng dé& xt ly nwée thai dau vao cé ndng d6 chét hiru co cao can phai ting kich thudc cha hé thdng xa ly.
Ngoai ra, mot s6 nha may chon giéi phap la tang ham lwong bun dé c6 dwoc mat do vi sinh vat cao phuc vu cho
qua trinh phan g|a| chét hiru co. Tuy nhién, viéc lam nay sé gay anh hwéng dén kha nang lang bun cta bé lang
the cép lam giam chat lvong nwéc dau ra, khong dadm bao quy chuan cho phép. Bén canh do, viéc tang ham
lweng buin c6 thé dan dén hién twong tdc nghén hé théng phan phéi khi, anh hwéng dén qua trinh x ly. Dé tang
hiéu qua xt Iy cho bé aerotank, han che‘mcy rong khu vire xt ly khi quy,dat khong con, nguoi ta thwong st dung
céac gia thé bd sung vao bé aerotank nham gia tdng ham lwong sinh khéi. Trong sé cac vat liéu lam gia thé, PVA
gel dwoc danh gia la cé hiéu qua vwot troi béi loai gia thé nay c6 nhirng tinh ndng wu viét sau: (1) PVA 1 loai
nhya cé kha nang twong thich sinh hoc cao nén thuén loi cho qua trinh phat trién bam dinh cda vi sinh vat, (2)
gia thé PVA -gel ¢6 cau tric mao quan lién thong nén s& hiru mét dién tich bé& mat riéng hiéu dung I&n khodng
2500 m’/m® (Levstek & Rouse, 2010) lam tang mat do vi khuan cé dinh trén b& mat do. CAu tric lién thdng con
tao didu kién thuan lgi cho qué trinh khuéch tan hay van chuyén oxy cung nhw cac chét hitu co' can phan hay
dén vi tri tap trung vi sinh vat bén trong cu trac vat liéu, (3) nhwa PVA c6 kha ndng phan huy sinh hoc khi dwoc
chén trong mai trudng dat nen dwoc danh gia la loai nhya than thién voi méi treong, (4) gia thé PVA-gel c6 kh0|
lvong rleng (d=1,025 g/cm ) g&n bang nwéc nén thuan loi cho qua trinh déi lwu, (5) dwéng kinh cta cac 16 xép
mao quén dao dong trong khoang 4-20 pum nén cho phép cac vi sinh vat (cé kich thwdc 0,3 - 5 um) chui vao bén
trong cAu tric dé phat trién (Lwong Btrc Phdm, 2002).

Trong nghién cru nay, hiéu qua x& ly nwéc thai cta vat liéu PVA gel tdng hop (S-PVA gel) da dwoc danh gia qua
qua trinh sinh héa hiéu khi bun hoat tinh thyc hién theo nguyén tac SBR (Sequencing Bath Reactor) v&i sy thay
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ddi tang dan nbng do chéat hiru co dau vao. Vat liéu PVA gel thuong mai (C-PVA gel) clia hang Kuraray, Nhat
Bén ciing duwoc st dung dé 1am vat liéu déi chirng. Ket qua cho thay vat liéu S-PVA gel c6 hiéu qua hé tro cho
quaé trinh sinh héa hiéu khi bun hoat tinh, dic biét 1a & ndng d6 chéat hivu co' dau vao cao.

NGUYEN VAT LIEU VA PHUONG PHAP

Hoa chét

Nguyén liéu PVA 217 dung dé tdng hop vat liéu PVA gel dwoc mua tir hdng Kuraray (Nhat Ban) cé cac thdng sé
nhw sau: d6 trung hop trung binh (DP) 1725, do thay phan 87-89%, ham lwong tro khoang 0,4%, ham lwong
sodium acetate khodng 1,04%. NaOH va HNOs dung d& bién tinh PVA dwoc mua t& hang Xilong (Trung Quéc).

Téng hop vat liéu S-PVA gel

Vat liéu S-PVA gel duoc téng hop theo phwong phép lanh déng — ra déng véi cac didu kién da dwoc mé ta cu
thé trong nghién clru trwéc day cla chang t6i (Anh & Lam, 2020).

Danh gia hiéu qua x& ly nwéc thai caa vat liéu S-PVA gel

Vét liéu lam gia thé

Vat liéu S-PVA gel tdng hop dwoc cat thanh cac hat hinh khdi cé kich thwéc 2x2x2 mm va dwoc st dung nhw 1a
gia thé cho md hinh x& ly nwéc thai theo mé (SBR). Vat liéu PVA gel thwong mai (C-PVA gel) ctia hang Kuraray

(Nhat Ban) dwoc st dung lam vat liéu dbi chirng. Cac thdng sé ky thuat cta 2 loai vat liéu nay dwoc tdng hop
trong Bang 1.

Bang 1. Thong sé k¥ thuat cta vat ligu |am gia thé

Thong s6 Pon vi S-PVA gel C-PVA gel
Ham lwong rén % 10 10

Kich thwéc hat mm 2 4

DPuwong kinh 16 xbp um 4-20 4-20

Khéi lwong riéng g/cm?® 1.021 1.025

Sé hat trong 100 mL gel hat 1982 2000

Dién tich b& mat riéng bao quanh m?/m?® 480 1000

Nguén nwéc thai ché bién thdy san

Nwéc thai st dung cho qud trinh nghién clru duoc lay tlr bé& didu hoa cua hé théng xt ly nwéce thai Cong ty
TNHH Db hop Ha Long — Da Nang Nwéce thal Iay vé duoc dé Iang 2 glcy rdi gan Iay phan nwéc trong, pha loang
dé& dat dwoc gia tri COD dau vao mong mudn va st dung tric tiép ma khong can bd sung thém bét ky thanh
phan nao.

M6 hinh xd ly nwéc thai

Qua trinh thir nghiém hiéu qua xr ly nwéc thai cta vat liéu S-PVA gel dwoc tién hanh trong phong thi nghiém véi
hé théng md phéng lai qua trinh sinh hoc hiéu khi bun hoat tinh theo nguyén tdc SBR gian doan (Phu luc S1). Thi
nghiém dwoc thwe hién trén 3 binh phan rng c6 dung tich chira 8 lit: 1 binh khéng chira vat liéu, 1 binh c6 chira
vat liéu S-PVA gel va 1 binh chira C-PVA gel. Thi gian khao sét lién tuc trong 12 gi& & cac méc 1 gio, 2 gioy, 4
gio, 6 gid, 8 gid, 10 gior va 12 gid. Khi dwgc cung cép lién tuc dé& duy tri ndng dd oxy hoa tan dao dong 3 — 4
mg/L. Bun hoat tinh dwoc 14y tlr bé aerotank ctia Cong ty TNHH D& hop Ha Long. Néng dd bun duy tri trong 3
binh phan trng & mtrc 2500 mg/L (Thiy & Quang, 2020). Lwong vat liéu st dung bang 20% thé tich nwéc x ly.

Céc thi nghiém danh gia

Céc thi nghiém danh gia kha nang xt ly nwéc thai dwoc thuc hién trong diéu kién khong kiém soat cac yéu td
moéi trwdng trén mé hinh thuc nghiém da trinh bay. Vat liéu lam gia thé trwdc khi dem danh gia hiéu qua xi ly
nwéc thai can trai qua giai doan thich nghi tao mang sinh hoc. Céach tién hanh giai doan thich nghi nhw sau: diing
éng dong ¢6 dung tich 1 lit d& dong 1 lit vat liéu dém (S-PVA gel va C-PVA gel) rdi cho vao binh phan &ng. Thém
vao dé 5 it nwéc thai c6 ndbng d6 COD khodng 500 mg/L va buin hoat tinh. Tién hanh suc khi va theo déi gia tri
COD d4u vao va COD dau ra do sau 12 gi&r phan &ng. Thoi gian cla giai doan thich nghi tao mang sinh hoc la
15 ngay.

Sau thoi gian 15 ngay tao mang sinh hoc, vat liéu gia thé dwoc tién hanh danh gia hiéu qua trong didu kién thay
ddi ndng do COD dau vao cla nwéc thai theo hwéng tang dan & cac mirc 656, 992, 1286 va 1660 mg/L twong
trng v&i mirc tai hiru co tinh toan la: 0,5, 0,75, 1 va 1,25 g BODs/g.bun/ngay (véi ty 1€ BOD/COD = 0,636, thoi
gian lvu nuwéc (HRT) = 8 giy va ham lwong chét ran lo Ing (MLSS) = 2500 mg/L) (Ghangrekar & Behera, 2014).
M&i mirc tai dwoc tién hanh 3 mé dé co gia tri trung binh. Cac théng sé pH, COD va TSS dwoc danh gia & cac

797



CONG NGHE VI SINH, THUC PHAM VA MOl TRUONG

thoi diém 1, 2, 4, 6, 8, 10 va 12 gio. Cac thong s6 BODs, NHa, Nito' téng (N-T) va Phét pho téng (P-T) dugc danh
gia & thoi diém dau va sau 12 gi& phan ng.

Cdc phwong phap phan tich chi tiéu nwéc thai

C4c chi tiéu nwdc thai pH, DO dwoc cac dinh béng céac thiét bi do nhanh; cac gia tri TSS, BODs, COD, N-NHs,
nito' tong (N-T) va phot pho tong (P-T) dwoc lay mau theo gio va do theo cac phuwong phap tiéu chuan caa Tiéu
chuan Viét Nam (TCVN) nhw Phu luc S2.

Chat ran lo Itrng tron 1an chét 1ong (MLSS) hay la bun dwoc xac dinh theo phwong phap trong Ivong (loc bang

gidy loc c6 kich thwée 0,45 um rdi sdy kho dén khdi lwgng khong ddi & nhiét do 105°C.

V%1000
MLSS

Déi véi chi sé thé tich bun (SVI) xac dinh theo cong thirc: SVI = (mL/g)

Trong d6: MLSS: la chét rén lo’ Iting trén 13n chét 16ng (g/L)
V: 1 thé tich bun I&ng trong 30 pht trong éng dong 1000mL (mL/L)
Xt ly sé liéu
Céc s6 ligu dwoc xi Iy bang phan mém Microsoft Excel, cac phép do duwoc thé hién bang gia trinh trung binh +
dd léch chuan dwoc tinh toan tr it nhat 3 mau lap lai (n=3). Sw khac biét gilra cac gia tri trung binh dwoc kiém

dinh béng Student’s t-test v&i ngwdng khéc biét cé y nghia dwoc xac dinh khi p < 0,05 va thé hién bing d4u hoa
thi (*) trén céac hinh.

KET QUA VA THAO LUAN
Chét lweng cha nwéc thai dau vao

Vé cam quan, nwéc thai lay tir bé didu hoa ctia Cong ty TNHH D6 hop Ha Long c¢é mui tanh, mau dé clia mau ca,
ham lwong cén lo Itrng rat cao va c6 ndng d6 dao dong trong khoang rong. Néng dd TSS cutia nwéc thai lay vé co
gia tri 1125 + 10,55 mg/L, cao hon méc phi hop dé dua vao hé théng xi Iy sinh hoc la < 125 mg/L theo dé xuét
cla Eckenfelder va déng tac gia (2009). Do do, can dwoc dé Idng 2 gio rdi gan lay phan nwéc trong trwdc khi
dwa vao mé hinh thi nghiém. Phan nuéc thai sau khi gan dwoc danh gia thwdng xuyén trong subt giai doan thi
nghiém (Phu luc S3). Nuéc thai ché bién ca déng hdp ciia Céng ty TNHH B4 hdp Ha Long cé nhitng dac diém
sau: murc 6 nhiém cao va khéng 6n dinh trong tirng ngay; pH dao déng trong khoang 7,16 dén 7,86 (n=10) thich
hop cho sy phét trién cta vi sinh vat nén khéng can phai diéu chinh pH clia nuéc thai dau vao; ty 16 BODs/COD
khoang 0,636 va ty 1&é BODs : N : P =100 : 39,2 : 3,1 la thich hop cho qua trinh x& Iy sinh hoc, khéng can bd sung
thém dwéng chéat (Viét & Ngan, 2014).

Dién bién néng doé COD trong giai doan tao mang sinh hoc

Céc nghién clru trwdc day trén cac gia thé khac nhau cho thay thoi gian dé tao mang sinh hoc trén vat liéu gia
thé& can phai kéo dai it nhat 7-30 ngay (Hoa et al. , 2017). Muc dich cla giai doan nay 1a dé tao mot méi truwong
sbng va phat trién &n dinh cta vi khuan trong mao quan cua gia th&. Trong nghién clru nay thdi gian cla giai
doan thich nghi dwgc kéo dai 15 ngay. Qua trinh bam dinh va tang sinh cla vi khuan trén vat liéu gia thé dwoc
danh gia théng qua sw gidm ndng d6 COD khi so sanh v&i mau dbi chirng (binh khong chira vat ligu gia thé). Sw
kh&c nhau vé gia tri COD dau vao, dau ra va hiéu suét xr ly trong 3 binh phan (ng & giai doan tao mang sinh
hoc duoc thé hién trén Hinh 1.

..... ¢ COD vao —a— COD ra khéng gia thé
—&— COD ra S-PVA gel —=e— COD ra C-PVA gel
- - - Hiéu suat-khong gia thé - =% - Hiéu suat S-PVA gel
- —& - Hiéu suat C-PVA gel
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Hinh 1. Dién bién néng doé COD trong giai doan tao mang sinh hoc
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Trong giai doan chay thich nghi tao mang sinh hoc, sy khac biét gia tri COD d4u ra & 3 binh phan ¢ng 1a khéng
thwe sw rd rang & 8 ngay dau tién. Tuy nhién, dén ngay tht 9 tré di da cé sy 6n dinh v& chénh léch gia tri COD &
binh khong chiva véat liéu va 2 binh c6 chiva vat liéu PVA gel. 2 binh phan ¢ng chira PVA gel lubn c6 gia tri COD
dau ra nhé hon binh khéng chira vét ligu. Hiéu suat xt Iy cta 2 binh chiva PVA gel (S-PVA va C-PVA) cao hon
binh khong chira PVA khodng 6-10% trong nhirng ngay cudi ctia giai doan thich nghi va sé liéu so sanh thé hién
s khéc biét c6 y nghia théng ké (p<0,05) vao ngay th&r 15. Tuy nhién, so sanh gitra 2 binh cé chira PVA thi
khong cho thay sw khac biét. Khoang chénh l&ch nay la chwa thuwc sy I&n, nguyén nhan c6 thé Ia do lwgng chét
hiru co dwa vao da dwoc vi khuan tiéu thu gan nhu hoan toan sau 12 gi& phan (rng trong ca 3 binh. Tuy nhién,
day cting la tin hiéu cho thay vi khuan da bt dau bam dinh vao vat liéu. Diéu nay dwoc cung cb khi quan sat thay
hat PVA gel da chuyén tlr mau trdng ban dau sang mau vang sam sau 15 ngay chay thich nghi (Phu luc S4). Hat
PVA gel ciing tr& nén tron va nhdn hon so véi ban dau khi cdm quan bang tay.

Sw thay déi chat lwgng nwéc thai theo thoi gian phan kng

Trong nghlen cu nay chét lweng nwoc théi theo thoi gian phan (rng chi dwoc xéac dinh théng qua 3 chi tiéu la
pH, COD va TSS. Sy thay ddi chat lwgng nwéc thai dau ra theo thoi glan phan (¢ng cho phép ta xac dinh dwoc
khoang thoi gian Iwu nwéc thich hop khi tai nap hivu co thay ddi. pH cha nwéc thai dau vao dao dong trong
khoang 7,16 - 7,86 va co xu huong tang dan trong 1 gi® dau véi mic tang khoang 0,5 dén 0,8 sau d6 giam dan
&ca3 bé phan &ng. Sau 12 gi®, gia tri pH trong 3 binh phan (ng & cac mirc tai hiru co khac nhau dao déng tw
6,9 dén 8,1. Khoang gia tri pH nay la thich hop cho hoat déng séng cla vi sinh vét trong bé aerotank va phu hop
véi QCVN 11-MT:2015/ BTNMT - Quy chuan ky thuat quéc gia v& nuéc thai cong nghiép ché bién thay san (dap
&ng tiéu chudn cot B, pH = 5,5-9). Gia tri TSS sau 12 gi& phan &ng trong 3 binh: binh khéng chira vat liéu, binh
chira S-PVA gel va binh chira C-PVA gel dao dong twong tng trong cac khoang 31,9 — 38,1 mg/L, 23,1 — 31,2
mg/L va 22,8 — 29,3 mg/L. Mtrc thay ddi nbng dd COD theo th&i gian & céc tai hiru co' dau vao khac nhau dugc
biéu di&n qua hiéu suat x& ly va dwoc thé hién trong Hinh 2.

Hiéu suét xr Iy chét hiru co & ca 3 binh c6 xu hwdng chung la: tang theo thdi gian phan tng, tdng nhanh trong 2
— 4 gi& dau tién va sau do thay dbi rat it dac biét khi & mrc tai dau vao thap. Sy tdng nhanh cda hiéu suat xt ly
trong 2 — 4 gi&’ dau twong tng véi sy gidm nhanh cta nong dé COD, dieu nay dwoc cho la c6 lién quan dén hién
twong hap phu cla ban hoat tinh va vat liéu gia thé. Pang Iwu 'y, tai moc 2h, hiéu suat xt ly cda 2 binh chiva PVA
gel (S-PVA va C-PVA) cho thay sy khac biét co y nghia thong ké (p<0,05) so v&i binh khong chira PVA & cac
murc tai 0,75, 1 va 1,25 gBODs/g.bun/ngay, trong khi mic 0,5 gBODs/g.bun/ngay thi khéng cho thay sy khac biét.

O murc tai 0,5 gBOD5/g bun/ngay, hiéu suét xt ly cé thé dat trén 80% chi sau 2 gi®& phan tng va khong co sy
chénh léch dang ké trong cé 3 binh (Hmh 2a). Tuy nhién khi & murc tai dau vao cao hon, hiéu suat xt ly sau 2 gior
c6 sy chénh léch dang ké gitra binh c6 chira vat liéu PVA gel va binh khéng chra vat liéu, cu thé: & murc tai 0,75
gBODs/g.buin/ngay, hiéu suat xt ly c6 thé dat 77% vai binh chiva vat liéu S-PVA gel va 81% véi binh ¢ chira vat
liu C-PVA gel, trong khi d6 binh khéng chiva vat liéu chi dat hiéu suét 52%. T 4 — 12 gid hiéu suét & ca 3 binh
la twong dwong nhau (Hinh 2b).

O mdc tai Idn hon 0, 75 gBODs/g.bun/ngay, sy chénh Iéch hiéu suét gitra binh chira vat liéu PVA gel va binh
khéng chra vat liéu van dé dang nhan thay trong toan bo thdi gian khao sat (Hinh 2c-d). Sau 12 gi& phan ¢ng,
binh chira vat liéu c6 hiéu suat cao hon binh khéng chira vat liéu khoang 4-6%, binh chira vat liéu C-PVA gel cao
hon binh chiva vat liéu S-PVA gel khoang 2%. Két qué nay khong phan anh dwoc hiéu qua cla vat liéu PVA gel
b&i & thoi diém 12 gier lwong chat hivu co dwa vao ban dau hdu nhw da dwoc tiéu thu hét bdi cac vi sinh vat
trong ca 3 binh phan trng.
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Hinh 2. Sw thay dbi hiéu suét xir ly COD theo th&i gian & cac mic tai dau vao khac nhau: (a) 0,5 gBODs/g.blin/ngay,
(b) 0,75 gBODs/g.bun/ngay, (c) 1 gBODs/g.bun/ngay va (d) 1,25 gBODs/g.bun/ngay.
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Tir cc két qua trén c6 thé thay, hiéu qua x& Iy chat hiru co dat gia tri on dinh trong khoang thoi gian 8-12 gid.
Nhuw vay thoi gian Ivu nwde (HRT) thich hop dwoc Iwa chon 1a 8 gio, thoi diém ma h&u hét chat hiru co nap vao
da duoc xir ly. Méc thdi gian nay cling phu hop trong thiét ké bé aerotank truyén théng (6 — 8 gi®» khi dung hé
théng suc khi, 9 — 12 gi® khi dung thiét bi khudy co hoc (Trinh Xuan Lai, 2000)).

Vai tro cha vat liéu PVA khi x@r ly nwérc thai c6 ndng dé chéat hivu co cao

Vi ndng dé bun duoc cb dinh 1a 2500 mg/L, HRT dworc lwa chon la 8 gi¢ va tai nap hivu co dwoc tinh toan theo
ndng d6 COD dau vao, hiéu suat xt Iy chat hiru co theo tai nap dau vao dwoc biéu di&n trén Hinh 3.
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T 40 4 —&— Khong PVA
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30 { —a—C-PVAgel
20 T T T T T
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g.BOD5/g.bun/ngay

Hinh 3. Hiéu suat xt ly COD theo tai nap hiru co dau vao

C6 thé thy & tai nap hiru co nhd hon 0,85 gBODs/g.bun/ ngay, sw chénh l&ch hiéu suét xt Iy @ 3 binh phan rng
la khéng dang ké tir 2 — 5% nhwng khi tai nap hiu co lén hon 0,85 gBODs/g.bun/ ngay thi c6 sw khac biét rd rét
(v&i p<0,05). Binh chtra vat liéu PVA gel dat hiéu suét xt ly COD cao hon binh khéng chia vat liéu khoéng 7 —
20%. Binh chira vat liéu C-PVA gel c6 hiéu suét xt ly COD cao hon binh chva S-PVA gel khodng 3%. Néu so
sanh & cung higéu suét xt ly COD la khodng 85-87%, v&i binh phan ung khéng cé vat liéu tai trong hiru co cao
nhét c6 thé van hanh 1a 0,85 gBODs/g.bun/ ngay trong khi d6 binh cé chiva vat liéu S-PVA gel va C-PVA gel c6
thé& van hanh & tai trong twong tng la 1,4 va 1,5 gBODs/g.bun/ ngay. Hay n6i cach khac, viéc bd sung thém 20%
vat lidu PVA gel c6 thé tang tai trong x Iy 1én gip 1,65 + 1,76 lan va vat lieu S-PVA gel dat hiéu suét xt ly
khoang 94% so v&i C-PVA gel.

Trong cac lan thi nghiém chi s6 thé tich biin (SVlso) cta 3 binh phan ¢ng dao déng 124 — 132 mL/g twong tng
thé tich bun chiém ché 1a 31 — 33%. V&i 20% thé tich vat lieu PVA gel dwoc s dung thi thé tich chiém ché cla
bun va vat liéu trén chung la khoang 40% tang khoéng 7 — 9% so v&i binh chi chira ban hoat tinh. Nhw vay & tai
hiru co Ion hon 0,85 gBODs/g.bun/ ngay khi bd sung 20% thé tich vat liéu PVA thé tich chiém dung trong bé
phan (ng chi tdng 7 — 9% nhwng hiéu sudt x&r ly COD c6 thé tdng 7 — 20% va tai nap hitu co c6 thé ting 1,65 =+
1,76 Ian.

Panh gia hiéu qua chuyén héa chét hiru co va chat dinh dwéng

S thay doi nong do cac chi tiéu BODs, N- NH.", N-T va P-T & dau vao va dau ra vdi cac mure tai htru co khac
nhau trong 3 binh phan &ng dwoc thé hién trén Hinh 4.
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Hinh 4. Sw thay d6i néng dé BODs, N-NH,", N-T, P-T dau vao va dau ra & cac murc tai hivu co’ khac nhau trong 3 binh
phan ng (khdng cé PVA, S-PVA gel va C-PVA gel)
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C6 thé thdy, & cac tai nap dau vao khac nhau ham lwong chit hiru co (BODs) va chét dinh dwéng (N-NH4*, N-T
va P-T) & cac binh phan (rng d&u giam sau 8 gi& xir ly. Binh c6 cha vat liéu PVA gel luén c6 néng do dau ra
chét hiru co (BODs) va chét dinh duwéng thap hon binh khéng chira vat liéu. Két qua nay cho thay vai tro cla gia
thé (rng dung trong xt ly nwéc thai, nd lam tang mat do vi khuan trong bé phan (rng dan dén tang hiéu qua xd ly.
Déi chiéu véi cot B ctia QCVN 11-MT:2015/BTNMT, céc chi tiéu BODs, N-NH,4", N-T va P-T cla nwéc thai dau ra
trong khao séat nay chi dat chuén khi tai nap hiru co' nhé hon hoéc bang 0,5 gBODs/g.buin/ngay.

Vi tai 0,5 BODs/g.bun/ngay, (i) Hiéu suat xtr Iy BODs trung binh dat: 87,1%, 89,3% va 90,7%; (i) Hiéu suét x& ly
N- NH,4" trung binh dat: 74,9%, 87,9% va 89,6%; (iii) Hiéu suat x( Iy N-T trung binh dat: 71,4%, 75,4% va 76,9% ;
(iv) Hiéu sudt x& Iy P-T trung binh dat: 35,6%, 51,7% va 59,3% twong (rng cho cAc bé phan &ng lan lwot la:
khong bd sung vat liéu, bd sung S-PVA gel va bé sung C-PVA gel.

V&i tai 0,75 BODs/g.buin/ngay, (i) Hiéu suét xt Iy BODs trung binh dat: 84,5%, 88% va 88,3%; (ii) Hiéu suét xt ly
N- NH,4" trung binh dat: 75,7%, 77,4% va 80,5%; (iii) Hiéu suat x( Iy N-T trung binh dat: 70,6%, 72,8% va 73,5% ;
(iv) Hiéu suét x& ly P-T trung binh dat: 36,7%, 45,2% va 50,5% twong (rng cho cac bé phan (ng lan lwot la:
khong bd sung vat liéu, bd sung S-PVA gel va bb sung C-PVA gel.

Vi tai 1 BODs/g.bun/ngay, (i) Hiéu suét xt& Iy BODs trung binh dat: 78,3%, 85,9% va 86,7%; (i) Hiéu suét x& ly
N- NH4" trung binh dat: 69,7%, 76,2% va 78,5%; (iii) Hiéu SUAt xor Iy N-T trung binh dat: 70,9%, 71,4% va 71,8% ;
(iv) Hiéu sudt x& Iy P-T trung binh dat: 39,8%, 45,6% va 51,5% twong (rng cho cac bé phan &ng lan lwot |a:
khéng bd sung vat liéu, bd sung S-PVA gel va bd sung C-PVA gel.

V&i tai 1,25 BODs/g.bun/ngay, (i) Hiéu suét xt Iy BODs trung binh dat: 76,7%, 87,1% va 88,1%; (ii) Hiéu suét x&
ly N-NH4" trung binh dat: 55,4%, 65,9% va 69,4%; (iii) Hiéu suat xt Iy N-T trung binh dat: 59,8%, 64,6% va
65,9% ; (iv) Hiéu suét xt& ly P-T trung binh dat: 33,1%, 48,7% va 51,8% twong (ng cho cac bé phan tng lan lwot
la: khong bd sung vat liéu, bd sung S-PVA gel va bb sung C-PVA gel.

Nhw vay, & HRT = 8 gi® viéc bb sung vat liéu gia thé PVA gel vao bé phan &ng da lam tang hiéu qua xd& Iy BODs
Ién khodng 3-11%, tang hiéu qua xt ly chat dinh duwéng 1én khoang 5-23%. Két qua nay c6 thé so sanh véi
nghién ctru cla Suntud Sirianuntapiboon va Suriyakit Yommee khi s& dung ruét xe da qua s dung lam gia thé
(2006) hay két qua dat dwgc ctia nhém Phan Thi Kim Thay va Tran Van Quang (Thiy & Quang, 2020) trén nwéc
thai 14y tai tram XLNT tap trung Son Tra. Khi tai nap hiru co' cang téng thi hiéu suat x& ly trong méi binh cang
gidm tuy nhién sy chénh l&ch hiéu suét gitra binh c6 chira vat liéu PVA gel va binh khéng chia vat liéu lai cang
thé hién rd. Hiéu suét xt ly BODs clia binh chra vat liéu C-PVA gel chi cao hon binh chira vat liéu S-PVA gel
khoang 1-2%.

KET LUAN

Vat liéu PVA gel (S-PVA gel va C-PVA gel) c6 kha nang xt ly nwédc thai chira ham lwong chét hiru co cao, hiéu
qué cang rd rang khi tai nap dau vao tang 1&n. Khi st dung 20% thé tich vat liéu chi 1am téng thé tich chiém dung
trong bé phan &ng 1&n 7 — 9% nhwng cé thé tang hiéu suét x&r ly COD |&n 7 — 20%, tang hiéu suét xt Iy BODs lén
3-11%, téng hiéu suét xt ly chat dinh duéng (N-T va P-T) lén 5-23% va tang tai nap hiru co 1&én 1,65+ 1,76 1an.
V@i cung hleu suét xt ly COD khoang 85- 87% khi st dung vat lieu S-PVA gel tai trong hi*u co cé thé dat 3,48
kgBOD5/m ®ngay (tuong trng 5,48 kgCOD/m /ngay) xap xi voi gla tri 3,73 kgBOD5/m3/ngay (twong rng 5,87
kgCOD/m /ngay) khi str dung vat lieu C-PVA gel ctia Nhat. Két qua nghién ctu mé ra tién nang ng dung rong
rdi cla loai vat liéu PVA gel tong hop bang phwong phap lanh déng-ra déng trong x& ly nwéc thai giau hop chat
hiru co nhw 1a nwéc thai ché bién thay san.

Loi cdm on: Nghién ctru nay duoc tai tro béi Quy nghién ciru chéu A Kurita (23Pvn090) va Trudng Bai hoc Bdch khoa — Pai
hoc Ba Néng vdi dé tai cé méd sé: T2024-02-20.
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APPLICATION OF SYNTHETIC PVA-GEL IN SEAFOOD PROCESSING
WASTEWATER TREATMENT

Phan The Anh, Nguyen Thi Dong Phuong, Nguyen Hoang Trung Hieu”

Faculty of Chemical Engineering, University of Science and Technology, The University of Da Nang

SUMMARY

Seafood processing wastewater is a typical wastewater with high levels of organic matter and nutrients that are
biodegradable. Currently, activated sludge aerobic technology (aerotank) is being widely applied by many
seafood processing companies in Vietnam. To increase treatment efficiency for aerotanks, substrates are often
added in aerotanks to increase the biomass content. Among all types of substrates, PVA gel is highly appreciated
in wastewater treatment because of its high biocompatibility and large specific surface area, thereby increasing
the ability to carry microorganisms to enhance wastewater treatment efficiency. In this study, the wastewater
treatment efficiency of the synthetic PVA gel material (S-PVA gel) was evaluated through the activated sludge
aerobic biochemical process following the SBR (Sequencing Bath Reactor) principle with gradual change in
input organic matter concentration. Commercial PVA gel material (C-PVA gel) from Kuraray, Japan was also
used as a control material. Research results show that adding 20% of the material volume only increases the
occupied volume in the reaction tank by 7 - 9% but can increase COD treatment efficiency by 7 - 20%, BODs
treatment efficiency by 3-11%, nutrient processing efficiency (N-T and P-T) by 5-23% and organic loading by
1.65 - 1.76 times. At the same COD treatment efficiency of 85-87%, the input organic load can reach 3.48
kgBODs/m®/day (corresponding to 5.48 kgCOD/m®day) when using S-PVA gel material, which was
approximately equal to the value of 3.73 kgBODs/m*/day (corresponding to 5.87 kgCOD/m?*/day) when using
Japan C-PVA gel material at. The research results open up the potential for widespread application of PVA gel
material in Vietnam.

Keywords: Aerotank, activated sludge, seafood processing wastewater, PVA gel, Sequencing Bath Reactor (SBR),
wastewater treatment.
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