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TOM TAT

Tir lgu cdc giai phdp xir ly nurdc thai nganh thuge da dang dirgc quan tdm va dang chiu
dp hec manh dé c6 thé dat dugce hiéu qua hoat ddng vira dong gop nhitng thanh qua cho nén
kinh té, ky thugt vira ddp img dwoc cdc yéu cdu vé moi trucong. Trong phan lon cdc trudng
hop, cdc chdt dc nganh thugc da thudmg dem lai nhimg phién phic cho qud trinh chay bim
hoat tinh. Céch tiép cdn (ot nhdt dé phat hién dic 16 chq bim hoat tinh I diea vao bé SBR dé
xdc dinh cdc thong $6 dgng hoc. Ubc tinh cdc thong s6 cu thé dé kich thich qua trinh nitrat
hoa trén co s& kiém sodt cdc gjd' tri DO, p[;f va ORP cé mdt trong ong ddn' biin. Cdc gici i
tuyét doi dwa vao trang thai ddau voi thire 1€ gid tri ORP va pH thay doi suot chu ky yém khi.
Gid tri xdc dinh duge ddc biét quan trong cho cdc thiét bi xir Iy ma nguyén nhan gdy ra boi
cdc doc 16 nganh thude da chg bim hoat tinh. Ngoai ra, chung ciing co thé dugc sir dung dé
chudn héa cdc gid tri thay d6i trong m6 hinh m6 phong ma dugc xem nhir 1a thong sé chia
khoa cho qud trinh tinh todn SBR

ABSTRACT

Coventional tannery wastewater treatment plants are coming under progressive
pressure lo increase their efficiency of operation, in order to achieve targets for economy,
technique, and environment. In most cases, Tanning Toxicants usually give troubles to
activated sludge processes. The best approach 1o toxicity detection for the activated sludge
process Is based on Sequencing Batch Reactor (SBR) to determine the specific kinetic
parameters.. The estimation of specific kinetic parameters for nitrification inhibition based
on control DO, pH and ORP values present state of deferent load. The absolute values based ~
on stategy was intiated by the fact that ORP and pH vary in certain range during an
earobic-anoxic cycle. The measured value is particularly important for treatment facilities,
which are caused by toxicity of tanning toxicants for activated sludge process. In addition,
they can be used 1o calibrate for validation by the simulation model, which are used such as
the key parameters for calculation of SBR.

1. MODPAU

Nude thai cdng nghiép thude da c6 ndng do cac chit 6 nhiém cao, gdm céc chit hitu co,
cdc chét v co va céc h6a chit doc nhu cac ion kim loai néing, tanin, cic cht tao mau. Nhing
héa chét ndy anh hudng t6i qué trinh sinh truong va phét trién cta ngudi, ddng vit, thuc vit,
pha huy hé théng céng rinh thoat niréc. Viée xtr ly nude thai cong nghiép thudc da 44 dugc
nghién ciru tr tau. Den nay ngudi ta d3 dua ra nhiu phuong phép khic nhau nhu: Phuong
phép dién hoa, phirong phap hod hoc, phuong phap trao dbi ion, phiong phép hip phu, cic
phuong phip loc mang va phuong phap sinh hoc. Kha ning ap dung cac phuong phap xir Iy
tlly thude vao céc ngudn nuéc thai phat sinh trong san xult va cac yéu cdu vé chit lugng nude
theo céc myc dich xir ly khéc nhau. Phuong phap xir Iy nuéc thai thude da bing hé théng bin
hoat tinh hién nay dugc 4p dung phd bién dé xu Iy thanh phin & nhiém béi cac chit hitu co,
tuy nhién nhicu hé thong trong qua trinh vin hanh da gip phai céc sy cb nghiém trong.
Nguyén nhan chii yeu 12 do tic dfng cia cac chit ddc trong nudc thai thude da téi qué trinh
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hoat dong cia cac loai vi sinh vat. N6 ¢o thé gy nén sy dao 16n cdc qué trinh bun hoat tinh,
lam cho hidu xuét xir Iy c6 thé rét thip.

Trong thyc té, phan 1én hé thong x{r ly nuée thai thude da dugc tinh todn thiét ké chu ycu
dua véo céc thong s6 ddng hoc cia cac qua trinh biin hoat tinh chung, thiéu cac thdng s6 dong
hoc déc tnmg cho anh huéng cua céc chét doc thude da. Cho nén nuoc thai sau xir ly cta céc
hé thong nay khdng dam bao céc tiéu chuén dong thai cho phép, hé thong bj qua tai, tiéu hao
nhiéu ning lwgng, chi phi vén hanh va bao dudng tang cao. Cic sy c6 néu trén dd dugc
nghién ciru va dé ¢8p bdi céc tac gia trong va ngodi nudc nhur: Avc:oglu [02], Orhon [03], Vi
Vin Manh va cdng sy [05] . Déc biét cé xudng thudc da phai déng cira vi hé thong xur ly
khdng dam bao cdc yéu chu vé sinh mdi trudng nhu xudng thudc da cia Cong ty Da giay Ha
ndi, Viét nam.

Pé tai nghlen clru xUr ly nude thai thude da bang bin hoat tinh trén hé thong thiét bj theo
chu ky timg mé (SBR) nhim xéc dinh céc théng sb cong nghé dic trung de thiét ké hé thong
thiét bi xtr Iy nudc thai thudc da dam bao cac yéu clu vé cOng nghé, kinh t& va céc tidu chuin
dong thai theo qui dinh tai Viét nam (5945-TCVN-1995),

II. POI TUQNG VA NQI DUNG NGHIEN CUU
1. Qud trinh nghién citu thuc nghiém

Xac dinh céc ddc trung ddng hoc cua hé thdng bun hoat tinh 13 cdng viéc phirc tap, phy
thudc vao nhidu yeu té dic trung coa cac qua trinh cong nghé khédc nhau. Cic thong s dong
hoc ludn blén dbi theo chu k¥ phat trién clia hé vi sinh vat tham gia vao qué trinh, Trong
nghién ctru trién khai cong nghé xir ly nude thai thudc da van dé quan trong dit ra 1a phél xic
dinh dugc cac théng sb dong hoc dac trung cita cac qud trinh xir 1y trén h§ théng thiét bi thuc
nghiém. Dé& x4c dinh céc théng sb dic trung ctia qua trinh trén hé thong thiét bj SBR, chuong
trinh thuc nghiém duge lp trinh theo cac ché do van hanh véi tai trong khdi ting dan tir 0,15
gam (g.COD/lit.ngay) dén 2.4 gam (8.COD/lit.ngay). Tur céc két qua thuc nghtcm theo cac
ché @6 vin hanh véi tai trong khdi va thoi gian lru thuy luc (HRT) khac nhau, viéc tinh todn
qui hoach thuc nghiém dua vao chuong trinh phdn mém (GPS-X) dé tinh toan kiém tra cac
thong sé thue nghiém cho trién khai budc thuc nghiém tiép theo.

Trong nghién ciru nay, qud trinh thyc nghiém tién hanh theo timg buéc dong thoi két hop
vdi md hinh m phdng tinh toén theo ly thuyét dam bzo sur twong hop trong méi bude thyc
nghiém. Cac budc thuc nghiém tiép theo dugc higu chinh va diéu khién dwa vio sb liu tinh
todn qui hoach theo hwéng tiep cén hé thong cong nghé t&i wru dé dura ra cac théng sb dong
hoc dic trung cho thiét ké trién khai. Céc s ligu [hl.I'C nghlem dugce ty ghi va xur ly trén may
tinh theo cac chuong trinh phin mém chuyén dung két ndi v&i md hinh thi nghiém (so dd hinh
1). Hé théng dugc didu khién tr déng trong 300 ngdy lién tuc tai phong thi nghiém. Qua trinh
phén tich cac mau nudc thai duge tién hanh theo phurong phép tigu chuan (APHA. 1995),

2. H¢ thé'ng thiét bi thue nghiém

Hé théng thi nghiém nghién ctu Xt ly nudc thai thude da trén thiét bj SBR dugce lip dit
theo so dé hinh 1. Thiét bi chinh SBR (01) dung tich 10 lit va may khudy co khi (03). Céc
thiét bj phu: mdy thdi khi (05), bom cdp nude thai (06) va bom nude sau XU 1y duge dicu

khién tir 4dng theo chuong trinh logic (04 ). Qua trinh thi nghiém duoge két ndi vai mdy tinh
dé xir 1y lién tuc céc sb he;u ctia may do pH, DO va ORP (02).

“Nude thai thudc da co thanh phin néu trong bang 1. Bin hoat tinh ban dau dugc (dy tir hé
thong x1r ly nwéce thai chung tai khu vuc.
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Bang 1: Cdc théng s0 thanh phdn ctia nude thai thuge da

Thong sé | Trung binh (mg/l) |  Khoang ndng 46 (mg/l)
CODt 3.441 2.680-3.775
CODht 2.756 2.486-3.078
TKN 320 180- 415
Norg 76 24-110
N-NH, 286 320-310
N-NO; 53 32-75
N-NO, 0,3 0,15-1,2
Ptot 5,2 1,1-5,3
Cr(il) 110 56-185
pH 8.2 7,2-6,9

3. Trinh tw thi nghiém

Ban déu lrgng bin hoat tinh dira vao theo ty 1§ F/M = 0,67 nuéc thai thude da duge pha
loﬁng bing nude voi. Khi bin hoat tinh thich nghi tién hanh thyc nghiém véi céc thong sé
cong nghé khac nhau, ning dén tai trong cia hé théng. Tir 2 chu ky/ngiy, 6 gi& cho khir nito
(Demtnﬁcatton), 6 git cho Nitrtat hoa (Nltnﬁcatlon) v thoi gian huu thiy fyc (HRT) = 16
ngay, ning din tai trong dén 16 chu ky/ngay véi HRT =2 ngay.
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Hinh 1: Sodé hé théng thiét bj thi nghiém SBR

62



Hpi nghi Khoa hoc tan thit 20 - DHBK Ha Ngi Phin ban: Méi trueng

III. CAC KET QUA NGHIEN CUU
I 1. Xdc dinh cdc thong sé dpng hoc dic trieng bdng md hinh thuc nghiém
1. Xdc dinh khodng thoi gian qud trinh syc khi gidn doan

Heé théng thiét bj thuc nghiém SBR ban dau duoc van hanh véi tai trong nho, khoang thoi
gian cho 1 chu ky 1a 12 gi&. Can cr vao céc gié tri ORP va pH theo bibu db kiém sodt lién
tuc chiing ta phai diéu chinh céc thdng s6 theo huéng nang cao dan hiéu qua Xir Iy Sau hai
tudn van hanh lién tyc, bin hoat tinh dat dugc trang thai én dinh budc ddu. Cac sb ligu thi
nghi¢m d duoc ghi lai theo biéu dd thi nghiém hinh 2. Buéc diu c6 thé nhén xét nhu sau: Vot
thoi gian cap khi Ia 3 gior cho qua trinh nitrat hoa va 1 ,5 gitr cho qud trinh khir nito van con
qud lon déi vai tai trong thyuc té cia hé thong thiét bj thuc nghiém SBR. Cin cir vao két qua
thuc nghiém véi céc gié tri tuong Ung tai cac diém uon “Can Amoni” sau 1,5 gio va “Can
Nitrat” sau 0,5 gi. Nhu thé, qué trinh thue nghiém tlep theo cin phéi ting tai trong xur lyy
hodc giam d dai thoi gian phan ing theo chu ky suc khi gisn doan.

2. Xac dinh gid tri cia pH va ORP

Tuy thudc vao tai trong xir ly va ché dd van hanhy gia trj tuyét a6i pH va ORP cé thé thay
601 trong khoang gidi han boi hai dudng cong nhu biéu dd hinh 2. C4c gid tri thu duoc ¢6 thé
rit khac nhau. Thé oxyhoa khir ORP ctia mdt chu ky suc khi gian doan thudng giao dong
trong khoang khé lom: tir (+50) dén (-200) tuy thudc vao qué trinh diéu khién ma ta lya chon.
Trong dleu kién twong tu, khi hé thong xir 1y khong bi sy ¢b bét thudmg gia tri pH do duoc
cling nim trong khoang gi6i han bdi dudng cong trong biéu db hinh 2 nhung giao dgng trong
khoang tir 7,0 dén 8,5 va thay dbi cham trong qua trinh xir lyy.

3. Diéu khién qua trinh suc khi

Can ctr 46 dai khoang thoi gian syc khi, tai trong xir lyy va céc gia tri pH, ORP thu dugc
tir thuc nghiém ta c6 thé thiét 1ap dugc ché dd van hanh ti uu theo cac didm uén trén biéu dd
hinh 2.
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Hinh 2: Biéu d6 kiém sodt lidn te pH va ORP trong chu ky suc khi gidn doan
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Bang 2: Ket qua xdc dinh cde thong 6 dong hoc dic trirng cuia quda trinh

Théng sé Pon vi Khi-N | Khi-N&C
Yy g. Cell COD/g. COD. oxhoa 0.66 0.65
Ya g. Cell COD/g. N. oxhod 0.20 0.21

1L.Maxy, I/ngdy 12,5 13.2
by 1/ ngay 041 0,23
Ks g. COD m* 20,0 22.1

pLmax, 1/ ngay 0.55 0.45
ba 1/ ngdy (.08 0.07

Knu g N-NH; m’ 0.42 0.51
ki g.COD/g cell COD.d 1.73 2.24
vtX mg N-NH,/l. ngay 141.4 148.7

IIL.2. Xdc dinh cdc thing sé dpng hoc bing mé hink md phong GPS-X

Dua vao céc thong s6 ddc trung dugc xac dinh trén hé thong thiét b thyc nghiém SBR ¢6
thé sir dung nhleu phuong phap tinh toan trién khai khac nhau dé giam thidu cdc sai s0 va
nhanh chéng tiép cin duoc ché do cong nghe t6i vu. Xuat phat tir céc thong sb dong hoc
“Hinh terc” cia timg qua trinh riéng biét can phai tinh toan kiém tra tinh tuong hop cla céc
théng sb thue nghiém vai didu kién thuc té.

Trong nghién ciru ndy chiing t6i d& si dung mod hinh mé phéng GPS-X cia cong ty
Hydromantis Canada dé qui hoach thuc nghiém va kiém tra tinh tuong hop cia céc théng s6
cong ngh¢ trong sudt qua trinh. Két qua nghién ciru thyc nghiém d duge md phéng va tinh
todn theo c4c giao dién ciia md hinh chuyén dung dé dua ra cac thong sé dong hoc dic mmg
ciia qué trinh trén hé thdng thiét bi SBR. Cic thong sb cu thé dua ra trong bang 2 vai sai s0
trong pham vi cho phép. Pay [ mot trong céc chuong trinh phin mém duge déanh glé cd chat

lugmg tot, dang dugc sir dung rong rai hién nay va da dugc Hiép hdi chit lugng nuée quéc té
c6ng nhén.

IV. KET LUAN

Tir céc két qua nghlen clru trén hé thong thiét bi SBR trong phong thi nghiém dén viéc mé

phong tmh toﬁn thiét ké trién khai hé théng xir Iy nudc thai thuge da vao thuc tidn, ¢ thé rit
ra mdt sb két luan sau:

k. Xur ly nu6e thai cong nghiép thude da bang bin hoat tinh trén hé théng thiét bji SBR

hién nay duoe ép dung khé phé bién, tuy nhién nhiéu hé théng trong qua trinh van hanh da
gip phai cac sur co nghiém trong.

Nguyén nhan cha yéu la do khi thiét ké trién khai cOng nghe da khong tinh todn dya theo
céc théng sb dong hoc dic trung ciia qué trinh. Do su kim ham cla céc chét déc thude da téi

qud trinh hoat ddng cua cac loai vi sinh vat coa bun hoat tinh nhidu thong sb cong nghé bi
thay ddi so v&i cac qua trinh X Iy thong thuong.
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2. Bé tai nghién ciru xir Iy nudc thai thudc da bing bin hoat tinh trén hg thOﬂg thiét bj
SBR di xac dinh khodng thdi gian thich hQ’p cho qu4 trinh suc khi glan doan, thiét lap duoc
ché dd van hanh t8t wu cin cir vao trj tuyét ddi pH va ORP cua hé thong.

3. Két qua nghlen ctru thuc nghiém dd duge md phong va tinh toan bﬁng mo hmh GPS-X dua
ra c¢éc thong sé dong hoc dic trung cia qué trinh. bay 14 “Chia khoa” dé thiét k& he thong

thiét bj xur Iy nude thai cong nghiép thuge da ddm béo céc yéu cdu vé cdng nghé, kinh té va
cac tiéu chuan dong thai theo qui dinh tai Viét Nam.
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