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LOI CAM DOAN

T6i xin cam doan, day la cong trinh nghién ctru cua riéng t6i, thuc hién
theo su hudng dan ctua PGS. TS. Bui Xuan Diing va TS. Lé Ngoc Thuan.

Moi s6 liéu, két qua duoc néu trong luan van déu trung thuc va chua duoc
ai cong b trong bit ctr cong trinh nghién ctru nao khac.

Néu noi dung nghién ctru cua t6i tring ldp voibat ky cong trinh nghién ciru
nao di dugc cong bd, t6i xin hoan toan chiu trach nhiém.va tuan tha két luan

danh gia luan van cia hoi dong khoa hoc./.

Lang Son, ngay 25 thang 10 nam 2019

Nguoi cam doan

DPam Minh Tho



LO1 CAM ON

Sau qua trinh hoc tap tai truong Pai hoc Lam Nghiép va thoi gian nghién
ctru hoan thanh luan vin thac si véi dé tai: “Nghién citu khd nang xiv Iy nwéc
thdi chita phenol bang cong nghé biin hoat tinh theo mé -SBR (quy md phong
thi nghiém)”. Toi da hoc hoi dugc rat nhiéu kién thirc méi trong thuc té va trau
doi nén tang kién thirc dai hoc; thuc ddy ban than qua trinh ty tim toi nghién ciru
tai liéu, ty hoan thién va thay ddi tu duy ban than, rén luyén-tinh than tu giac
trong tra ctru hoc liéu va tiép can cac van dé méi phat sinh trong thuc té xoay
quanh cong viéc cua ban than, gop phan cai thién ¢4 k¥ ning nghé nghiép cho
ban than.

Pé c6 duoc nhitng két qua nghién ctu nay;6i xin dugce gui 161 cam on
chan thanh dén cac thay c6 gido phong Pao tao Sau dai hoc, Khoa quan 1y Tai
nguyén rimg va Moi truong truong Dai hoc Fam nghiép va cac thay co di 1én
16p giang day tdi trong sudt qua trinht6i hoctap tai truong Pai hoc Lam nghiép.

T6i ciing xin cam on cac thay"co o"phong thi nghiém khoa Méi Trudng,
truong Pai hoc Tai nguyén va Méi truong Ha Noi va cac thly cd khac trong
Khoa di gitip d, cung cap théng tin;thiét bi, may mdc,...tao diéu kién dé t6i c6
thé hoan thanh dé tai nghién ctru ctia minh.

Pic biét, tdi xin duoc giieloi cam on toi TS. Lé Ngoc Thuan giang vién
khoa Mo6i1 Truong, ttwong Pai hoc Tai nguyén va Moi truong Ha N1 - nguoi tin
tinh huéng dan, cungcipthong tin, tai liéu tham khao dé t6i c6 hudéng di dung
dan, hoan thanh luén;vin' mot cach tot nhat va PGS.TS Bui Xuan Diing giang
vién Khoa quan 1y Tai nguyén rirng va Moi truong truong Pai hoc Lam nghiép -
nguoi da gitp d& toi rat nhidu trong qua trinh sip xép ndi dung nghién ctru va
hoan thién luan van chinh chu nhét.

Sau cuing, tdi xin kinh chuc quy thay ¢ trong truong Pai hoc Lam Nghiép,

truong Pai hoc Tai nguyén va Moi trudng Ha Noi noi chung, thay Bli Xuan



Diing, thidy Lé Ngoc Thuén noi riéng ddi dao strc khoe, ludn cong tac tot va
git hai duoc nhiéu thanh tyu trong su nghiép gido duc — dao tao.

Mic du da cd gang hét minh, nhung do kha ning va thoi gian c6 han nén
khéng thé tranh dugc nhitng sai sét trong qua trinh thuc hién d6 an nay. Toi kinh
mong quy thay co chi din, gitp d& t6i dé luan vin cua toi duoc hoan thién hon.

TA6i xin chan thanh cam on!

Lang Son,;/ngay 25 thang 10 nam 2019

Ngwoi'cam doan

DPam Minh Tho
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PAT VAN PE

Hién nay, 6 nhiém méi truong dang 1a van dé rat dugc quan tam ¢
nhiéu quéc gia trén thé gidi, nhat 1 nhitng nude dang phat trién nhu Viét
Nam. Véi sy phat trién caa qua trinh cong nghiép hoa - hién dai hoa thi
viéc thai cac chat doc hai vao méi trudng ngay cang.gia ting va gy anh
huong dén chat luong moi truong séng. Bai todn-giai quyét cac van dé 6
nhiém méi trudng ludén duoc dit ra trong mei‘khia canh.tudc séng, tir cac
viéc nho, dién ra hang ngay tai mdi gia dinh cho'dén ¢4t quy trinh san xuat
tai nha may, xi nghiép, cac diém dich vu, gidirri. . .tat ca déu quan tdm chi
trong dén viéc 1am thé nao dé giam thiéu viéc phét sinh ra cac chat gay 6
nhiém moi truong. Trong d6 dic biét 1a sy 6 nhiém cua cac hop chat hitu
co khé phan huy c6 trong nudcsthai cua moét sé nganh cong nghiép. Cac
chat doc nay néu khong duoc xur I§-trudc khi thai ra méi truong sé gay anh
huong nghiém trong dén méi trudng vasic khoe con ngudi.

Phenol 1& mot loai chit &mhiém doc hai va duoc liét ké vao 129 chat 6
nhiém can duoc uu tién xtr l§ theo hudng dan ciia Cuc bao vé Mdi truong
MYJ. Phenol thuong phat sinh ra trong cac dong thai ctia cdc nganh cong
nghiép nhu loc, hoa dau, san xuat nhua, nganh céng nghiép thép, dét
nhudm, gidy va bot-gidy, thudc trir sdu, dugc pham, tong hop nhua, nudc
thai ciia qua trinh luyén coc. BO Tai nguyén va Mdi truong Viét Nam da
dua ra gi6i han cho;phép cua Tong phenol trong nudc mit dung cho muc
dich cép nudc sinh hoat 1a nhé hon 0,005 mg/L 451 4o mure do doc hai cua
né voi con ngudi va moi truong. Phenol cé thé gy ung thu, dot bién gen,
quai thai va 12 mot hoa chét it bi phan huy sinh hoc ty nhién. Phenol lam
nhiém doc ngudn nude, gy nguy hai cho con ngudi va sinh vat séng khac.

Nguon phat sinh phenol chu yéu trong ngudn thai cia nhiéu loai hinh cong



nghiép do d6 giai quyét phenol trong nuéc thai dang rat dugc quan tim
nghién ctru ¢ nhiéu qudc gia, trong d6 ¢ Viét Nam.

Hién nay, trén thé giéi dd co cac bién phap xir 1y nude thai cé chira
phenol nhu: hip phu, xir Iy bing cac tic nhan oxy hoa manh, tac nhan
quang hoa... nhung vin con han ché nhat dinh vé mat kinh té. Vi su phat
trién khong ngimg cta nganh cong nghé sinh hoc, cac phuong phap tng
dung cong nghé sinh hoc dé xir Iy nude thai ngay eang dude ap dung rong
rdi va to rd nhitng wu diém vuot troi. Trong dd, cong nghé bun hoat tinh
theo mé (SBR), d3 va dang dugc ung dung cho'nhiéu loai hinh nuéc thai
khac nhau c6 bién dong 16n. Cong nghé buntheat tinh theo mé (SBR) thuc
chit 1 van hanh dya vao cac hé vi sinh vat khae nhau & dudi dang bong
bun bao gdm céc vi sinh vat séng va chat ran. O Viét Nam va trén thé gi6i
dd co nhidu dé tai nghién ctru vé viéc mg dung cong nghé bun hoat tinh
theo mé (SBR) d6i v6i nhiéu loai nuée thar khac nhau. Hau hét, cac két qua
nghién ctru déu cho thdy kha nang x@'ly nudc thai bang cong nghé bun
hoat tinh theo mé 1a hiéu qua ¢ao, hi¢u suét 1én va ¢ gia tri kinh té cho nha
san Xuat.

Vi vay, dé thuc hién luan'vin tot nghiép cao hoc, tdc gai da cung mat
s6 em sinh vién cua truong Pai hoc Tai nguyén va Moi truong Ha Noi thuc
hién dé tai “Nghién-citu_khd nang xiv Iy nwéc thdai chira phenol bing
cong nghé bun hoat tinh theo mé - SBR trong quy mo phong thi nghiém”
dué6i sy hudng dan;khoa hoc ctia TS. Lé Ngoc Thudn. Két qua nghién ctru
dé tai s& cho thiy kha ning xtr Iy nudc thai co chtra phenol bang céng nghé
bun hoat tinh theo mé - SBR va qua d6 bo sung luan cir khoa hoc cho céc
dé tai nghién ctru xoay quanh ndi dung xur 1y phenol bang bién phéap sinh

hoc bun hoat tinh.



Chuong 1
TONG QUAN VAN PE NGHIEN CcUU

1.1. Giéi thiéu vé phenol

Phenol 1& mot loai hop chat hitu co ma trong phan tir ¢6 chira nhém
hidroxyl (—OH) lién két tryc tiép vao nhan benzené-(nhan thom). Phenol
don chtic, chtra mot nhan thom, gc hydrocacbon-lién két vao nhan thom
khong co6 hay néu ¢6 1a géc no mach ho C,Hy,/7.OH (n >.6).
Cong thic phan tu: CeHsOH.
Cong thirc céu tao:

OH

1.1.1. Tinh chdt vdt ly, hoa hoc

Phenol don gian nhét 18:CHs-OH, con c6 cac tén: Hidroxi benzen;
Axit phenic; Axit cacbolic.'€hat-nay 1a chat ran, tinh thé khong mau, co
mui dic trung, nonglehay & 43°C, s6i & 182°C. Pé lau trong khong khi
phenol tu chay rita (vi n6 htat"am tao thanh hidrat, nong chay ¢ 18°C) va
nhuém mau hong (vi-bi-oxi hoa mot phan bdi oxi). Mic du c6 kha ning tao
lién két hidro véi nudc; nhung phenol tan it trong nudc lanh (9,5 gam/100
gam nudc & 25°C);-do gbc hidrocacbon phenyl (CgHs—) kha 16n nén ky
nudc. Tuy nhién phenol tan v6 han trong nudc nong cd nhi¢t do > 70°C.
Phenol bay hoi cham hon nudc, hoa tan trong nudc khong nhiéu va cé thé
bat chay. Cac dung moi hoa tan dugc phenol: etanol, ete, chloroform,...

Phenol c¢6 ti khéi 1,072 (khéi lugng riéng 1,072g/ml). Phenol c6
tinh axit yéu Ka = 1.107"° (pKa = 10). Phenol lam bong da va cac niém



mac v6i dung dich ndng do 2-3%. Nong d6 cho phép cua Phenol trong
khong khi 1a < 0,005mg/lit khong khi. Ngudng mui phat hién 1a 0,04 ppm
(mui hoi cay, ngot).

Phenol tac dung voi dung dich kiém tao phenolat. Ngoai ra, phenol
con tac dung véi kim loai kiém nhu Na dé tao mudi phenolat. Nhung khac
vO1 rugu, cac phenolat khong bi nude thuy phan:

C¢HsOH + Na — CgHsONa +1/2H,
CeHsOH + NaOH — CgHsONa + H,Q

Tuy nhién, tinh axit ctia phenol rit yéu Ka=10-9,75 nén khong lam
d6i mau quy tim. Vi vdy, mudi phenolat bi‘axit cacbonic tac dung tao lai
phenol:

CeHsONa + CO, + H,O — CyHsOH + NaHCO;
Phén tmg nay dugc dung dé tai tao phenol trong cong nghiép.

Phenol tac dung voi axit (Clorua axit hodc anhidric axit) tao thanh
este goi 14 phan tmg este hoa. Tée"dd phan ung ting nhanh khi c6 mit axit
vO CO.

Ce¢HsOH + CH3COC1 — CH3COOC¢Hs + HCI

Phenol phan tmg v6i dung dich brom tao két taa trang va khi Brom
du ciing tao két tua:

CsHsOH + 3 Br, —» C¢H,Br;OH + 3HBr

Phenol phan tngvi HNO; tao két tia vang:

CeHsOH + 3HNO3 — CgH,OH(NO,); + 3H,0
1.1.2. Nguén géc phét sinh

Phenol dugc sinh ra qua 2 con duong: tu nhién va nhan tao. Trong tu
nhién, phenol c6 trong mot s6 loai thuc phrflm, chét thai cua dong vat, con
ngudi va trong san pham phan huy cua cic chit hitu co hodc phenol con

dugc tao ra bén trong co thé sinh vat do qué trinh trao d6i chat chuyén hoa



tir axit amin. Phenol c6 thé phat sinh ra trong qué trinh dt chay gb, khi
thai nhién liéu va thudc 14. Trong ty nhién Phenol dugc hinh thanh tir qué
trinh phan huy benzen. Phenol dugc phat hién lan dau tién vao nim 1834,
khi thyc hién chung cét than d4 va d6 13 ngudn chinh san xuat phenol cho
dén khi nganh cong nghiép hoa dau phat trién. > 21421]

Ngay nay, phenol dugc san xuét va sir dung Tong rii trong rat nhiéu
loai hinh san xuit cong nghiép nhu: san xuat nhira phenolie, gd dan, chat
két dinh, xay dung, 0 t6 va thiét bi vat tu/c¢ho cac nganh cong nghi¢p,
phenol cling dugc tao ra tir cic qua trinh san xuét8oi.fong hop nhu nilon,
nhua epoxy... Phuong phap chu yéu tao ra phenol.tong hop 13 tir qua trinh
oxy hoa cumene, chiém téi hon 95% luong phenel tong hop nhan tao, phan
con lai phenol dugc san xuat bang phuong phap'oxy hoa toluene thong qua
axit benzoic. Cac qua trinh khac.dugc sir dung dé san xuat phenol bao gom
sit dung cac nguyén lidu dau vado, nhu“benzen thong qua cyclohexane,
benzene sulfonation. ...

1.1.3. Pgc tinh va dnh hwongeria phenol

Phenol 1a mot chat rén khéng mau, hodc mau tréng, hodc ¢ thé &
dang dung dich (dung.trong thttong mai) dugc tong hop hodc tao thanh
trong ty nhién. Phenol c6 trefg nudc, khong khi, chat thai cong nghiép,
ngudn nudc ngdm-Ngay trong moi trudng 1am viée, nhat 1a moi trudng san
xuat nhua, nilon. Béi véi thuc pham, phenol tim thiy trong xtc xich, thit
hun khéi, ba chi‘rdn; thit ga ran, ch¢ den 1€n men. Trong tu nhién, phenol
va hop chat phenol c6 trong céc loai thyc pham nhu tdo, cu lac, chudi, cam,
cacao, nho do, dau, stra... 1a phenol tu nhién. Mot s6 loai nhu ca chua, téo,
lac, chudi co6 ham lugng phenol kha cao.

Céc con dudng xdm nhap vao co thé con ngudi: Tham nhap vao co

thé con nguoil qua ho hap, tiép xuc véi da, mat, mang nhay. Ham luong



phenol cao s& din dén hién twong chét ngudi véi nhitng triéu chtng nhu:
co giat, khong c6 kha niang kiém soat, hén mé dan t6i rdi loan ho hap, mau
trong co thé thay d6i dan dén tut huyét ap, anh hudng t6i tim, gan va than.
Tiép xtic v6i phenol 1au ngdy gy cac triéu chirng: Pau bép thit, sung gan.
Phenol con 1am bong da. Liéu luong tham khao cua phenol 1a 0,6mg/kg
trong luong co thé (theo co quan Bao vé Moi. truong Hoa Ky -
U.S.Environmental Protection Agency — USEPA).

Phenol va cac dan xuit phenol cé trong nudc thai'cong nghiép. Su
xuat hién cta cac hop chat phenol trong nude1a?mot trong cic nguyén
nhan 1am cho nudc c6 mui, déng thoi gy tde hai.cho hé sinh thai va stc
khoe con ngudi. Theo quy dinh cia t6 ‘chitc Y+«té Thé gisi (WHO), ham
lugng 2.4-triclophenol va pentaclophenol trong fiudc uéng khong qua 1.

Hién nay, chua c6 nghién ctru nao Ve sy anh huong ctia phenol &
néng do thép ddi voi su phat trién cta co ‘thé, tuy nhién nhiéu nha khoa hoc
cho rang tiép xuc thuong xuyénwoi phenol co thé dan dén su phat trién
cham tré, giy ra su bién ‘d6indi thuong & thé hé sau, tang ti 1€ dé non &
nguoi mang thai.

Kha ndng gay ung thu ctaphenol: hién nay, chua c6 mdt nghién ctru
cu thé nao chi ra ring phenel c6 kha ning giy ra ung thu & nguoi. Tuy
nhién, két qua nghtén ciu khi cho dong vat an thudng xuyén thic an co
chtra phenol ¢-ham-hrong/cho phép chi ra ring: O dong vat d6 xuét hién
cac khéi u hodc ¢ac chat giy bénh ung thu da. EPA d3 xép phenol vao
nhém D, nhom c6 kha ning gdy bénh ung thu & nguoil® 24,

Khi an, uéng phai mot lugng phenol c6 thé gay kich mg, bong phia
bén trong co thé va gy tir vong & ham luong cao. Tinh trang kich tng va
anh huong ciling xay ra twong tu ddi v6i cac loai dong vat khi tiép xuc voi

phenol. Phenol ciing rat doc véi cac loai ca va sinh vat khac, trong moi



truong nude ¢ ndng dd phenol 0,1 - 1,0 ppm, nod co tic dong xau dén moi
truong sdng cua cac lodi ca va de doa méi truong nudce. Phenol va cac dan
xuat cta phenol c6 thé khién cho cac loai ca méat phuong hudéng trong
chuyén dong, 1am mat phan xa trong diéu chinh co thé va cubi cung lam
mat tinh ning boi trong nudc, ca ngimg hod hap va chét. Gia tri LDsy cua
pentaclorophenol 13 27mg/kg ddi véi chuot I 28],

Ham luong phenol trong mdi trudng phu thude vao ngudn phat sinh
ra né. Thoi gian ton tai phenol trong dat rat ngén (2 — 5ngdy), tuy nhién &
trong nudc phenol cé thoi gian ton tai lau hon,'eé.thé hang tuan. Néu nong
d6 phenol cang 10n, thoi gian ton tai cua néscang 144, Voi nong do 16n hon
50 ppb, phenol da gay doc voi sinh vat thuy sinh. Thém vao do, cac hop
chat phenol ¢6 nhu cau oxi cao, tiéu£6m24 mgO> cho 1 mg phenol. Ngoai
ra phenol con két hop véi clo trong nudc udng tao clorophenol, 1a hop chét
rat doc va kho phan huy.

Phenol trong nudc thaideta qua trinh san xuét co st dung phenolic
nhu cac san pham keo dén,xdy dung, ¢ong nghiép 6 to,... tir qué trinh san
xudt c6 str dung Bisphenol A nhu 'san xuit nhira polycacbonat, son epoxy
va phu gia trong polymer tong hep. Cac nha may san xuit dugc pham co
cac mat hang thube giam’ dau.aspirin, axit salicylic,... nudc thai vé sinh
thiét bi dung cu thaira phenol. Tai cic co s& san xuét hat diéu, nudc thai co
chtra nhiéu danxtatcta phenol.

1.2. Tong quan vé nwéc thai chira phenol va phwong phap xir Iy phenol
1.2.1. Tinh hinh nwécthdi chira Phenol

Hién nay, nudc ta dang d6i mat tinh trang 6 nhiém, suy giam nguén
nude, nhat 1a tai cac khu vuc san xuat cong nghi¢p va do thi. Cac nguén
phat sinh nudc thai ngay cang da dang vadi lugng nudce thai phat sinh ngay
cang nhiéu dang dit ra nhiing thach thirc to 1én cho cong tac quan 1y nudc

thai. Trong d6, mot s6 loai hinh nudc thai chinh phai ké dén 1a nudc thai



sinh hoat, nudc thai cong nghiép, nudc thai y té va mot sb loai hinh nudc
thai khac nhu nudce thai lang nghé, nude thai nong nghiép. ..

Theo mdt sb bao cdo chuyén d¢, ngudn nude thai chira Phenol chu
yéu cta Viét Nam dugc xac dinh 1a thudc cac nganh cong nghiép co sir
dung phenol va din xuit trong qua trinh san xuit hoic tao ra trong quy
trinh khai thac, san xudt nhu: nudc thai dap cdc trong cong nghiép gang
thép, nudc thai trong nganh hoa dau, nudc thai nganh duoc phém, nudc
thai nganh tinh ché dau, nudc thai nganh san xuét benzen, san xuit nhua
phenolformaldehyde, nudce thai nganh khai khoéang, . ... Hién nay, Vi¢t Nam
chua c6 sb liéu cu thé vé téng lugng nude. thai c6 echira phenol hang nam.
Tuy nhién qua béo céo thuong nién cia mot sé nganh cong nghiép co chia
phenol cho thiy tong luong nude thai ¢ 'chtra phenol hang nim 14 rat cao.
Hau hét cac bao cdo déu chi ra rang qué trinh thu gom, xir 1y cic ngudn
nudc nay déu hiéu qua hay noi ¢ach khac la nong do phenol déu duge dua
vé dat gi61 han x4 thai theo tiéu chuan nguén tiép nhan.

Bang 1.1. Nong d6 phenol trong nw6¢ thai mét sé nganh cong nghiép

Nganh cong nghiép Nong do phenol (mg/l)
Khai thac than 1000 — 2000
Chuyén'di.than-non 10000 — 15000
San xuat khi.dét 4000
Lo cao 4000
Hoa dau 50 - 70
Nha may san xuit benzen 50
Duoc pham 1000
Tinh ché dau 2000 — 20000
S it e eno

[Nguén: Trich dan tir tai liéu tham khdo sé 18, trang 7]



1.2.2. Mt s6 phwong phdp xir Iy Phenol trong nwéc thdi

a. Dung CO, téi han dé chiét Phenol ra khéi nuéc thdi

Nudc thai chra Phenol cia nganh céng nghiép thép thuong nam
trong khoang 6.8%. Trudc khi nudc thai dugc xa thai ra moéi truong thi
nong d6 Phenol c6 trong nudc thai phai dugc giam xuéng 39 phan ti lan.
Dung CO;, ti han 1a mot trong nhitng phuong phap’dé.chiét xuat phenol cé
trong nudc thai. Phuong phap nay ton it kinh phi‘hen so véinhiing phuong
phap khac nhu: dét chay, oxy hoa khéng khi/am (oxy héa nudc téi han) va
phuong phép sinh hoct*® 25261,

Cu thé: Nudc thai chira Phenol s& dugeidan vao mot hé thdng thiét bi
tach chiét gom 03 giai doan. Giai doan, thr nhat, nudc thai chira Phenol
duoc 1am lanh nudc bang khi CO, dé dé dang tach mot phan dich long c6
nong do Phenol cao ra khoi nudethai (loi dung tinh chat Phenol it tan trong
nudc lanh). Phan nudc thai sau tdeh Phenol dugc khir khi CO, bang cach
nang nhiét do 1én. Sau d6 nudc sach s&duoc 1am mat va nén vé ap suét khi
quyén dua ra ngoai. Phan dich.1ong ¢6 néng d6 Phenol cao s& dugc lam
néng 1én day khi CO, bay digphan-con lai s& dugc chiét tach lan thir hai va
thu duoc ndng d6 Phenol cao. Phan nudc sau tach duoc tai st dung dé dap
khi thoat ra trong qua trinh“gia nhiét. Nuoc thai tir phan dap khi s& duoc
tuan hoan tro lai ¢hutrinh ban dau.

b. Oxy hoa chatxdc tac ¢ nhiét do thap

O nhiét do-thap, oxy hoa chat xlc tac khong déng nhat ¢ dang long
cua nhitng hop chat hiru co da phan hay c6 ¥ nghia 16n d6i véi viéc xu ly
nuéc trén bé mat va nudc ngam bi 6 nhiém, nudc thai céng nghiép va
nhitng nguén nudc thai khac. Kha nang cho viéc xir Iy o diéu kién khong
khi va 4p suat thich hop so voi phuong phap oxy hoa nuéc téi han va

khong khi am da thanh cong thong qua viéc sir dung mot chét xdc tac thuoc
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dong ludng kim hoat dong cuc manh. Chét xtic tac thuong dung 1a mudi
kim loai (Cu, Fe, Ti...) hoic Zeolit kim loai ** "],

Ngudn nudc thai chira Phenol dugc dua vao mét hé théng thiét bi xu
ly dac biét gom 2 giai doan chinh: Giai doan thir nhat, nuéc thai chua
Phenol dugc 1am néng bai may hoi nudc bang cach ap suét ti diéu kién
can thiét va bom vao dong 1ong 1 cia giai doan thir hai. Dong khi vao giai
doan thir hai thuong chia 200% khi O, va dugctao do thiét bi nén khéng
khi. Tai giai doan hai — giai doan phan tng, nagc thai sé.lién tuc duoc tiép
XUc Voi oxy dé tao diéu kién cho qua trinh oxy héa’Phenol dién ra lién tuc.
Trong giai doan tht hai, mot nguén mudi Kimloai_hozc Zeolit kim loai s&
duoc bd sung dé xic tac qua trinh oxy hoa dién«a manh mé va hoan toan.
Dong long sau khi ra khoi giai doan thir 2 chi.gdm CO,, nuéc va khdng con
chura Phenol.

Phuong trinh phan tng tong quat:

CeHsOH + 70, MK Zedlitg 6O, + 3H,0

Tuy nhién phuong phép,nay cbé nhuge diém Ia kim loai bi tan ra
trong qué trinh phan ang gay hiéu ung 6 nhiém tha cap. St dung Zeolit
kim loai khac phuc ditgc nhugc diém trén nhung khi xtr Iy chét hiru co c6
kich thuéc phan tir 16n cdc xtctac nay lai kém hiéu qua.

c. Bangquatrinh Fentonl® 747l

Str dung phan tmg oxy hoa dé pha huy céc chat doc hai 1a mot
phuong phap xtly;:6:nhiém c6 hiéu qua. Tir dau nhitng nam 70 ngudi ta da
dua ra mot quy trinh 4p dung nguyén tic phan tng Fenton dé xur ly & nhiém
nuéc thai ma theo d6 hydro peroxyt phan ung véi sat (11) sunfat sé tao ra
goc tu do hydroxyl c6 kha niang pha hity cAc chat hitu co. Trong mot s6
truong hop néu phan Gng xay ra hoan toan, mot sé chat hitu co s& chuyén

hda thanh CO, va nudc.
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Dung cho phan tng Fenton can cd xtc tac va chat oxy hoa. Chat x(c
tac 6 thé 1a mudi sat hai hodc sat ba con chat oxy hoa 1a hydro peroxit.
Phan {ng tao ra goc tu do hydroxyl dién ra nhu sau:

Fe** + H,0, — Fe** + OH + OH.
Fe*" + H,0, —  Fe’" + H" + HOO.
2H,0, —* H,0 + OH. + HOO.

X0c tac

— X3
'ﬂe",“l;".};} /’
o(Fe?*/Hy0;) o Tio tur ngogi (LV) Tac nhin
e 54ng siéu am (US) ( Fenton
N N
Xuctéc - e Bin pha bang dién
di the ‘ o ® OH® méi sinh
| O cdr 'S0
o Oxit sdU'H0; T daitie \
Oudt luting kim/H;0 ) L
® Vi song
e Xuc tac dong thé
gan lén chat mang/

H:0; E —

o Hé xuc tac da o
ndng (vd: FeVQs/
H:0:)

Hinh 1 1 ;Cac:d@ng tao géc tw do trong qua trinh Fenton
Phan @ng Cu&gﬁc hydroxyl :Gbc hydroxyl 1a chat oxy h6a manh, chi
sau Fluorine. Phan tng hda hoc cua goc hydroxyl trong nudc ¢d 4 dang :
(1) Dang cong thém: Géc hydroxyl thém vao mot hop chat chua
bdo hoa, aliphatic (béo) hay aromatic (thom) dé tao nén mot san pham c6
gbc tu do:
*OH+C¢Hg ——>  *(OH)C¢Hg
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(2) Dang loai hydro: Phan tng tao ra mét géc hitu co tu do va nuéc:
*0OH + CH;OH —— *CH,OH + H,0

(3) Dang chuyén d6i electron: Tao ra nhitng ion ¢ trang thai hoa tri
cao hon (hoic mot nguyén tir, mot goc tu do néu ion mang dién tich 1- bi
oxy hoa):

*OH + [Fe(CN)s]* ——— [Fe(CN)¢]* + OH

(4) Dang tuong tac gitra cac gbc: 2 goc hydroxyl phan ang véi nhau
hay 1 gbc hydroxyl phan (ng véi mot goc khac/dé tao néa.mot san pham bén
viing hon:

*OH+*OH —— H)O,

Trong viéc ung dung phan (ng Fenton xu-1y nuéc thai, nhiing diéu
kién ctia phan tmg duoc diéu chinh de vu tién xay ra theo 2 co ché dau.

Ngoai ra, phan tmg oxy hoéa con duoc xuc tac boi mot luwong nho
mangan dudi dang mudi sulfate. "€4c nghién ciu trudc day cho thay, su
hién dién cia mangan lam tang hi€u qu& phan tmg nhung chi véi mot ti I¢
mangan rat thap (néu du’mangan -qua khong tdt). Mangan lam ting tac
dung hap phu caa boéng hydroxit-va vai tro caa mangan chu yéu thé hién
khi pH dugc nang Ién‘khoang 7-8.

Quia trinh phan huy phefiol duoc dién ra nhu sau:

CeHOH+280H" — 6CO, + 17H,0

d. Sir dung XxUc tac quang bang vdt liéu TiO,

Nguyén Viét.Cuong cung cong sy nam 2009 di nghién ciu ché tao
xUc tac quang trén co so vat liéu TiO; - SiO; va trng dung trong xu 1y nudc
nhiém phenol™* %] Nhém t4c gia da tién hanh danh gia cu trc tinh thé
cta san pham (duoc téng hop tir TiO, — SiO, va N-TiO,-SiO, bang phuong
phap sol-gel) va hoat tinh x(c tac quang thong qua hiéu suat xt ly phenol

trong diéu kién sur dung &nh sang UV-A va anh sang mit troi. Két qua cho
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thay viéc bo sung SiO, va N déu lam tang dién tich bé mat riéng cua vat
lieu so véi san pham TiO, ban dau. Hoat tinh xic tac quang cta cac san
pham trong diéu kién sir dung anh sang UV-A dat tot nhat ¢ ty 1& khoi
luong TiO,:SiO, 1a 90:10. Trong diéu kién st dung anh sang mit troi tu
nhién tai thanh phé HO Chi Minh, vat liéu pha tap N-TiO,-SiO, thé hién
hiéu qua xt 1y phenol dat khoang 90%, vuot troi so.Vveéi cac vat liéu TiO,-
SiO, va TiO, (lan luot 14 62 va 60%). Hiéu qua xt-ly phenol cua cac hop
chat pha tap N-TiO,-SiO, trong diéu kién anh s&ng mat troi tu nhién vuot
troi (dat xap xi 90%), gap 1,5 lan so vai hop chat khdng pha tap N.

Phan Vii An nam 2008 da nghién ctu Xir Iy=ntréc nhiém phenol bang

(20, 4142 K&t qua.nghién ctu cho thdy khi tac nhan

mang mong TiO;
quang hoa la anh sang UV-A, hat alummino silicate dugc phu I6p phim xdc
tac N-TiO,-SiO, cd hiéu qua cae.nhat (31;2%) do qua trinh nhang gidp tao
16p pht 6n dinh, dong déu vasbén viing trén bé mat chat mang. Khi tac
nhan quang hoa la anh sang.mat troistu nhién, soi thay tinh dugc phua 16p
phim xuc tac N-TiO,-Si@zi¢ho hiéurqua xir Iy phenol cao nhat (85,32%) do
dién tich bé mat tiép xUc véi anh.sang mat troi tu nhién 16n nén da giup cai
thién rd hiéu qua xu ly. Trang thi nghiém, sau 3 lan chay, do hao hut la
0,19% (twong duwong-0,001g) cho mdi lan thi nghiém. Biéu nay ching to
soi thay tinh ¢4 tiém nang 1ing dung trong thuc té.

e. Hadp thu;bang than hogat tinh

Than hoat tinh c6 cau tric 15 xp véi dién tich bé mat riéng rat 16n,
trén 1000m?%/g. Do d6, than hoat tinh cd kha ning hap thu nhiéu chat hitu
co, vd co va dugc ung dung rong réi trong xu Iy moi trueong. Nudc thai cod
chtra phenol duoc cho chay truc tiép qua bé loc véi vat liéu than hoat tinh.

Tai ddy, than hoat tinh s& gitt lai phenol va cac hop chat hitu co khac. Sau
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mot thoi gian hoat dong, than hoat tinh s& suy giam va mat kha ning hap
thu, tién hanh tai sinh dé khdi phuc hoat tinh cua than.

Tuy nhién, qué trinh hap thu bang than hoat tinh ciing c6 mot sd
nhuoc diém nhu chiu anh hudng 16n cua céc yéu té pH, nhiét do, su c6 mat
cua céc ion Ca**, Mg®* hay qué trinh giai hdp thu tuong déi phuc tap va tén
kém, tudi tho cua than hoat tinh ¢d hant® "1,

f. Dung ozone xur ly

Ozon (O;) 1a mot tac nhan oxi hoa manh véi thé-oxi hoa 1a 2,07V,
ozon c6 thé xay ra phan ang oxi hoa véi nhiéu chat hitu co, cac chat vo co
trong nudc, c6 thé 1am sach nudc thai khoi phenol 21,

Ozon c6 thé oxi hoa cac hop chat hitu co-trong nudc theo hai con
duong:

- Oxi hda truc tiép bang phan tir ozon hda tan trong nudc.

- Oxi hoa gian tiép qua g6c hydroxylkhi phan hay O; trong nudc.

Ty nép M
0 = DM oxit
Phin img diu uén OH
Y M oxat
Gian tép | -
0, = = HO,* ‘ T— [ 1
o (o1
‘\ Chudi phin img
O_,. - - HO,,‘ HO,* 0:
} o | ge J
\ ~a OH® I -
0; M

(S: chét can 6, M- chdt 6 nhiém c6 néng @6 thdp khéc, R: san phdm phdn img)

Hinh 1. 1. Con dwong oxi héa ctia Ozone
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Qua trinh oxi hod truc tiép bang phan tir Os xay ra twong ddi cham so
Vvéi oxi hoa gian tiép qua goc hydroxyl (OH") do sy phan huy ozon tao ra.

Trong mdi trudng axit, con dudng oxi hoé truc tiép bang phan tir O;
la chi yéu. O5 phan (ng véi cac hop chét hitu co chta lién két doi C=C
hoic cac lién két vong thom va phan huy chdng thanh axit cachoxylic va
andehit. Phan ti O; phan @ng dé dang véi cac chat hiru co nhu amin,
phenol va cac hop chat vong thom nhung phan wng<cham véi axit
cacboxylic, andehit va rugu.

Trong mdi trudng kiém, véi su ¢ mat ciiaion OH , O; bi phan huy
nhanh va hinh thanh géc va géc nay oxithéa cac chat hiru co trong nudc
thai. Phan ¢ng cua phan tt O; (Eo, = 2,07V) cham va han ché trong khi
g6c(Eo = 2,80V) phan @ng véi hau hétiede chat.hiru co trong nudc thai.

Phan tng cua ba phan tir O3 hinh thanh.hai goc:

30;+OH +H" ——*20H" + 40,

Do d6, thay vi st dung’©zon, nhiéu céng trinh nghién ctru da phat
trién theo hudéng tim kiém céc tac nhamphaoi hop véi ozon hoic chat xuc tac
nham tao ra goc dé namg.cao hiéu’qua oxi hoa cua ozon khi can xir 1y
nhitng hop chat bén viing, khé phan huy trong nudc va nude thai. Nhing
tac nhan dua thém vao duoc nghién cau nhiéu nhat 14 H,0,, chat xuc tac 1a
cac mudi Ni(ll), Co(H), oxit.kim loai TiO,, MnO,...

Qua trinh 0zondida nude thai ddng thoi dién ra oxi hoa céc tap chat
mang mau, khé'\triing, iy doc, 1am bao hoa nudc bang oxy. Oxi hda cac
hop chét hitu co bang 0zon co thé tao thanh cac san pham trung gian: ruou,
andehit, xeton, axit va do kha ning oxi hoa manh nén cé thé oxi hda sau
hon dé tao ra CO,va H,0.

g. Siurdung chung vi khugn DX3

Vi Thi Thanh va cong su da nghién ciru kha nang phan hay phenol
cua chung vi khuidn DX3 4. Chung vi khuin DX3 duoc phan lap tur bé
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chtra nudce thai kho xing dau B3 X4, Thuong Tin, Ha Noi. Sau 3 1an 1am
giau lién tiép trén moi truong mudi khoang Gost c6 bd sung 50 mgl/l
phenol. Nhém nghién ciru lua chon céc ndng do phenol ban dau lan luot 12
50, 100 va 150 mg/l dé bd sung vao méi trudng nudi ciy cua chang vi
khuan Bacillus sp DX3 va nudi ¢ 30°C. Két qua cho thay, sau 7 ngay nudi
cay trén mdi truong khoang dich véi ndng do phenolban dau 150 mg/l thi
ham lugng phenol d3 giam xubng con 0,067 mg/l, dat hiéu qua xir ly
99,9%.

h. Bang cong nghé bin hoat tinh

Cac hda chat doc hai cho mdi truongmhu phénol, thai ra véi nudc
thai cong nghiép tir qua trinh tinh ché cuon day,-tinh ché dau, san xuat hoa
dau, dét may va nhua phenolic,...Phenol c¢6 hai'cho hau hét cc vi sinh vat,
ngay ca & ndng do thap, va c6 kha ning gay ung thu cho ngudi.

Cac hat bun hiéu khi c6 hidu,qua sinh hoc véi cau tric nho gon, cac
loai vi khuan khac nhau va kha nang ldng dong tuyét voi trong ngin phan
ung. Cac nha khoa hoc da c¢hung minh, cic hat aerobic lam suy giam
phenol, 1 hat nhé nhu vay lam giam 1,900 mg/I phenol véi téc d6 22 mg
phenol/g chat ran lo lang d& bay hoi (VSS)/h. Adav et al. (2007b) d4 phat
hién cac hat hiéu khi lam suy-giam 1.000 mg/l phenol véi toc d6 khong doi
la 49 mg phenol/gV/SS'/h.

Sy suy giam-hiéu qua nong d6 phenol cao trong nudc thai 1a can
thiét. Hat aerobic cung cdp mot tam chan chuyén khéi luong cia cac té bao
nhing chéng lai doc tinh cua néng do cao cua phenol. Cac nudc thai téng
hop chtra 500-5000 mg/1 phenol duoc xu ly boi bun hoat tinh hiéu khi hozc
bun dang hat!"!.

Péi vai loai bun hoat tinh theo phuong phap hiéu khi: Vazquez va

cong su nam 2006 da nghién cuu loai bé phenol, amoni, thiocyanua trong
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nuéc thai cbe hda bang bun hoat tinh trong diéu kién hiéu khi véi cac thdng
s dau vao phenol (110 - 350mg/1); N-NH," (504 - 2340mg/l); SCN™ (185 -
370mg/l), COD (807-3275 mg/L)®2. Khi bé sung ngudn cacbon (2,8kg
NaHCOs/m3) s& tao diéu kién cho céc vi sinh vat ty dudng phat trién dé
day manh qua trinh khir nito trong dong thai. Hiéu qua xur Iy NH,* dat 71%
khi thoi gian luu nuéc 12 54,3h. Hiéu qua loai bo COD, phenol lan luot 1a
65,6 va 97%. Hiéu qua loai bo phenol trong diéu kién khong bd sung
carbon twong dwong voi diéu kién bd sung nguon, carbon. Tuy nhién kha
nang loai bo phenol ting khi pH ting. Hiéu quaneaibd cao nhat dat 96%
khi pH = 8 trong 15 h phan ung.

Péi véi loai bun hoat tinh theo phwong phép hé phan tng mang sinh
hoc yém khi - thiéu khi - hiéu khi (AJ/A,/O ™ MBR): Wen-tao Zhao va
cong su nam 2009 B da nghiénsctru xir ly fiwée thai nha may cde bang hé
phan ang mang sinh hoc yém khi =thiéu khi - hiéu khi (AJ/A,JO-MBR). Bé
yém khi véi vat ligu dém, do x6p 95%. Bé hiéu khi dugc cung cip oxy
bang bom khong khi, véi DO,duoc duy tri 5mg/l va st dung mang soi
polythene, Mitsubishi, Nhat\éi dién tich 0,2m?. Tai bé nay nuéc thai dugc
b6 sung Na,COs dé tab.méi truong kiém cho quéa trinh loai bo cac chat dinh
dudng va duy tri pH trong khoang 7-7,2. Nudéc thai ¢ cac bé dugc duy tri ¢
nhiét d6 35°C # Lbang'nhiét ké dé dam bao nuéc nghién ciu ¢6 cung nhiét
d6 véi ngudn nude-thai, Heé thong A/A/O-CAS (st dung bun hoat tinh)
cling hoat dong song song, cung diéu kién dé so sanh hiéu qua xir ly gitra
hai hé thdng. Két qua cho thay hiéu qua loai b6 COD va phenol cua hé
A4/A,/O - MBR cao hon han hé sir dung biin hoat tinh dic biét khi hé théng
hoat dong véi tai luong chat 6 nhim I6n nhu nudce thai cée hda. Hiéu qua
xu ly COD dat 89,8 + 1,2% tuong duong 264 + 36mg/l. Hiéu qua xu ly
phenol dat 99,9% véi nong d6 phenol sau xu ly 1a 0,2 + 0,1mg/l. Cong
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nghé tich hop A1/A,/O - MBR 14 c6ng nghé hién dai nhat hién nay cho hiéu
qua xir Iy chét hitu co cao. Tuy nhién gia thanh xtr ly dat do chi phi mang
cao. Do d6 ¢ cac nude dang phat trién chua duoc tng dung nhiéu.
1.3. Cong nghé bun hoat tinh theo mé - SBR
1.3.1. Téng quan vé cong nghé bun hogt tinh theo mé

Xt 1y nuéce thai bang bun hoat tinh 13 phuong.phap ma cac vi sinh
vat trong nudc thai bam vao céc chat lo lung trong.do dé cu tra, sinh san,
phat trién va cac vi sinh vat nay sir dung ngudn chat hiru.co trong nudc 1am
thire an dong thoi phan hiy chat hitu co 1am tang sinh khoi va dan dan tao
thanh cac hat bong. Nhitng bong nay khi nging thoi khi hoic khi cac co
chat can kiét, chiing s& lang xudng tao ra\bun hoat.tinh. Khi bun lang xuéng
1a “bun gia”, hoat tinh bun giam. Hoat tinh bun'c6 thé dugc hoat hoa tré lai
bang cach cung cip day du dinh dudng va conchit hitu co. M "2

Téc nhan sinh hoc trong, qué-trinh X 1i nuéc thai bang phuong phap
bun hoat tinh chinh la cac nhom viFsinhvat c6 mat trong bun hoat tinh. Bun
hoat tinh 1a mot hé sinh vat phirc tap bao gom: vi khuan don bao hoic da
bao, ndm men, nam maoc, Xarkhuan, cac dong vat nguyén sinh va dong vt
ha dang, doi, giun, doikhi 14 Au'tring sau bo cé trong nudc thai. Trong do,
cac vi khuan dong vai tro quafi trong nhat trong viéc phan huy chat hitu co
va la thanh phan‘cau-tao .cha yéu caa bun hoat tinh. Thanh phan ban hoat
tinh gdm: Vi khuan-trong bé bun hoat tinh thudc cac gidng Pseudomonas,
Zoogloea, Achromobacter, Flavobacterium, Nocardia, Bdellovibrio,
Mycobacterium va hai loai vi khuan nitrat hoéa Ia Nitrosomonas va
Nitrobacter. Ngoai ra con cac loai hinh sgi nhu Sphaerotilus, Beggiatoa,
Thiothirix, Lecicothrix va Geotrichum. Thanh phan vi khuan c6 trong bin
hoat tinh thay d6i theo nhiét d6 va thanh phan nuéc thai. Ngoai cac vi

khuan céac vi sinh khac cling dong vai trd quan trong trong cac bé bun hoat
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tinh. Trong d6, mot s6 loai ¢ kha ning phan giai phenol mot cach doc 1ap
nhu chung Pseudomonas putida, Pseudomonas paucimobilis,
Rhodococcus, Bacillus, Cyanobacterium, Phormidium valderianum
BDU30501 hoic ¢6 thé sy phan giai phenol dugc dién ra ddng thoi dudi su
t6 hop cua mot quan xa vi sinh vat trong khu hé dé.

Bang 1.2. Cac nhom vi khuan cé trong bin hoat tinh

Vi khuén Chirc nang
Phan huy hidratcacbon, cachop chat hiru co khac va
phan nitrat hoa

Arthrobacter Phan huay hidratcacbon

Pseudomonas

Bacillus Phan huy hidratcacbon, protein...
Cytophaga Phan huy céac polyme

Tao thanh chat nhay:«(polysacarit), hinh thanh chat keo
Zooglea tu wipoly )

Acinetobacter Tich lily polyphospat, phan nitrat
Nitrosomonas

5 Nitrit hoa
Nitrobacter
Sphaerotilus Sinh nhiéu tien mae
Alcaligenes Phan huy pretein, phan nitrat hoa

Flavobacterium |Phan’hiy protein

Nitrococcus
dennitrificants

Thiobacillus
denitrigficans

Acinetobacter

Hyphomicrobium
Desulfovibrio Khur sulfat, khir nitrat

Phan nitrat hoa (khir nitrat thanh N)

[Nguon: Bdo cdo chuyén dé Cong nghé Moi truong, nam 2009-Bé Tai
nguyén va Moi truong Viét Nam]

Bé SBR hay con goi 1a bé bun hoat tinh theo mé (Sequencing Batch
Reactor) 1a bé xir Iy nudc thai bang phuong phéap sinh hoc theo quy trinh

phan mg timg mé lién tyc. Bé SBR vira c¢6 chirc ning giéng bé Aeroten 14
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loai bo cac chét hitu co c6 kha niang phan huy sinh hoc nhd cac quan x3 vi
sinh vat hiéu khi, vira c¢6 chtic nang 1a lang bun dé thu nudc trong ra ngoai.
Cong ngh¢ xu ly nudc thai theo mé 1a mot quy trinh xur Iy tang truong bun
lo limg. Cong nghé SBR 1a mét cai tién cta quy trinh xir Iy bun hoat tinh
va dugc mo ta don gian chi 1a mot bé chua tiép nhan xir 1y timg mé. Trong
hinh thirc co ban nhét, hé théng SBR chi don gian 1a-tap hop cac bé chira
hoat dong trén mot co s lam ddy va rat nuée. _ |

Mdi chu ky hoat déng ciia bé SBR baoﬁl gém nam Vgiai doan (pha)
riéng biét, duoc goi 1a: 1am diy (Fill); phan Gmg thdi khi (React); léng

(Settle); raut nuoc (Draw) va giai doan cho (Idle). Cu thé:
Hmh 1 3 Chu ky hoat dong ciia bé SBR

Bé SBR' co the x,u’ Iy nude thai trong mot pham vi rat 16n tir nude
thai dan dung cho den nudc thai cua cac nganh cong nghiép. Cong suit cia
hé théng co thé tir vai traim mét khoéi cho dén hang ngan mét khéi trong
ngay dém.

Bé SBR di dugc nghién ciu tir nhitng nam 1920 va dugc st dung
ngay cang rong rai trén toan thé giéi. O Chau Au va Trung Qudc, Hoa Ky,

ho dang ap dung cong nghé nay dé xtr Iy nudc thai d6 thi va nudc thai cong
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nghi¢p, dac bi¢t 1a trong nhitng khu vyc dac trung c6 luu lugng nude thai
thap va bién dong.

O Viét Nam, viéc xtr Iy nude thai bang cong nghé truyén thong duoc
ap dung rong rdi vi cac nguyén nhan chu yéu 1a hé théng van hanh don
gian, chi phi dau tu thap va tdm 1y ngai tiép can voi cong nghé moi. Tuy
nhién, hién nay da co6 rat nhiéu cong nghé méi dugcaing dung hon trong
cac hé théng xu ly trong san suat, sinh hoat va cac-hoat dong khac. Hiéu
qua ctia ching mang lai da dugc ching minh ‘qua cac eong trinh thyc té
chtr khong chi trén 1y thuyét. Mot trong nhitng cong nghé tién tién thudng
dugc ap dung trong cac hé thdng xtr Iy nude thai*dé 1a cong nghé xu Iy
nuéc thai theo mé SBR. Bé SBR dugc ap dung frong ca xu 1y nudc thai
sinh hoat, nudc thai tap trung va nudce thai cong nghiép.

1.3.2. Mt s6 Yéu t6 anh hwéng qud trinh.sinh trwéng cia bun hoat tinh

Sy phét trién cua vi sinh.vat frong.céac thuy vuc chiu anh huong cua
nhiéu nhan t6 vat Iy va hoahoc; nhitng nhan té nay tac dung cing nhau va
tuong hd theo nhiéu kiéws. Ching ‘anh hudéng dén do Ion, thanh phan loai
cuia cac quan thé, dén hinh thai vasinh Iy cua vi sinh vat. P6 1a cac nhan to:
pH, nhiét do, nong @6 oxy hoa tan trong nudc, ham luong mudi, cac chat
hitu co, cac chat vo.eo; cac khi hoa tan.

a. Mgt'sé yéu'té maoi trieong (Nhiét do, pH, DO)

% Anh'Inréng cia nhiér do:

Nhiét ¢6 nudc thai anh huong rat 16n téi chic nang hoat déng cua vi
sinh vat. Khi nhiét do tang thi téc do oxy hoa cua sinh vat ting, nhung do
hoa tan oxy trong nudc giam. Nhiét do da so vi sinh vat c6 thé hoat dong
duoc 14 tir 6 - 40°C. Khi nhiét d6 ting hoic giam qua ngudng s& anh hudng

dén kha niang hoat hoa cua cac enzym. Vi vay, vi khuan s& nging hoat
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dong, cudi ciing dan dén tir vong, nhiét do qua thap thi tbc do 1am sach s& bi
giam, qua trinh thich nghi cua vi sinh vat véi moéi truong mai s€ cham lai.

Ngoai ra, nhiét d6 ciing anh huéng truc tiép dén su xir ly phenol
trong nudc thai. Cu thé, trong mot nghién cau cua B. Marrot, A. Barrios-
Martinez, P. Moulin, N. Roche (2006) nhic dén mot s6 anh huong cua
nhiét do ti su suy thoéi phenol. Cac tac gia gan nhu.dong nhat va tim ra
hiéu qua loai bo phenol ti uu & gan 30°C. Vi ¢6-thé & nhiét do6 nay qua
trinh san sinh céc chat chuyén hoa dién ra cao hon, Khisnhiét do nudc thai
thay d6i khoang 5°C c6 thé 1am giam ty Ié xu Iy phénol-trong khoang 50% -
100%. Nghién cau cua Chung va cong st cling tim thay nhiét do téi vu 1a
30°c ™,

% Anh huéng cua pH:

pH 1a théng s6 anh huong rat 16n dénicac qua trinh sinh hoc xay ra
trong nude. pH ciing anh hudng dén cac qua trinh vat ly va cac phan ang
hod hoc Xay ra trong mdi truong nudc. Pdi véi da sb vi sinh vat, thuong
sinh truong va phét trién & pH»6,5- 8. Khi pH nam ngoai khoang trén s&
lam giam hoat lyc cua bun‘hoat-tinh, do d6 lam giam hiéu suét cua qua
trinh xu ly.

Viéc do pH méi trudng nudc thai trong pha xu ly 1a rat can thiét dé
diéu khién cac.quatrinh:sinh - Iy - hoa dat ngudng hoat dong téi wu cua hé
vi sinh vat.

Ngoai ra; yéu to pH ciing tac dong dén qua trinh suy thoai phenol
trong nudc thai. Theo Marrot, A. Barrios-Martinez, P. Moulin, N. Roche
(2006), mét sy giam nhe ndng dd phenol dugc quan sat thay khi sinh khéi
tang 1én va do pH tang 1én khi néng d6 phenol dau vao tang. Su giam pH
cho thay qué trinh xt Iy sinh hoc phenol trong nudc thai dang xay ra va voi

d6 pH 6n dinh khoang 7 (ngudn cung cép oxy day di1) phenol da bi xir ly
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thanh cdng. Tém lai, nhitng nghién cttu ndy chi ra mot pham vi pH tdt nhat
6,5 - 7.5 cho qua trinh xir Iy phenol trong nuéce thai 24,

% Anh hwong ciia DO- oxy hoa tan trong nudc:

Nong d6 oxy hoa tan trong nudc 1a diéu kién dau tién dam bao cho vi
sinh vt hiéu khi c6 kha ning oxy hoa cac chat ban hiru co. Do do, trong
qua trinh xur ly phai dam bao cung cap da lugng oxy-ma chii yéu duéi dang
hoa tan trong méi truong long bang giai phap khtdy tron €o hoc hoic suc
khi. Piéu nay lam ting su tiép xUc giita bun hoat tinh va‘eac chat thai trong
nuéc, 1am ting kha niang 1am sach nudc thai ¢avi sinh vat. Khi nong do
oxy hoa tan dudi 0,5 mg/l thi qué trinh X ly nudC thai bang vi sinh vat
hiéu khi hau nhu ngung tré. Luong oxy‘hoa tan tét nhat trong khoang 1,5 -
4,0 mg/l.

b. Chdt lwong nuée dau vao

% Nhu cdu oxy sinh héa BOD

BOD duoc dinh nghia lasluong oxy can thiét ma céc vi sinh vat can
st dung dé oxy hoa cacbon.hitu co thainh CO, va nito hitu co thanh NO5..
Phuong trinh tong quat nhu sau:

Chit hitu co + Op YK G0, + H,0 + té bao mai + san pham cé dinh

Chét hitu co + O, RUNO, + H,0 + té bao mai + san pham ¢b dinh

Nhu vy, chi-s6 BOD, chi ra luong oxy ma vi khuén tiéu thu trong
phan tng oxy/hod.cac chit hitu co trong nude 6 nhiém, chi s6 BOD cang
cao chung t6 lwong ¢hat hiru co c6 kha ning phan huy sinh hoc trong nudc
cang lon.

Trong thyc té, nguoi ta khong thé xac dinh lugng oxi can thiét dé
phan huy hoan toan chat hitu co vi tdn qua nhiéu thoi gian ma ngudi ta
thudng chi xac dinh lugng oxi can thiét trong 5 ngay dau ¢ nhiét do 20°C, ki
hiéu BODs. Tai thoi diém nay di c6 70 — 80% céc chat hitu co bj oxy hoa.

% Nhu cau oxy hod hod hoc COD
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COD dugc dinh nghia 1 luong oxy can thiét cho qua trinh oxy hoa
hoa hoc céc chit hitu co trong mau nude thai thanh CO, va H,0. Chi sb
COD biéu thi ca lugng cac chat hitu co c6 thé va khong thé bi oxy hoa
bang vi sinh vat. Do d6, n6 ¢ gia tri cao hon BOD. Phép phan tich COD
¢6 uu diém 1a cho két qua nhanh nén da khic phuc dugc nhugc diém cua
phép do BOD. Pbi véi nhiéu loai nudc thai, gitra chi_s6 COD va BOD ¢6
mdi tuong quan nhét dinh.

Theo Eiroa et al. (2005b) nghién ctru sy-phéan huy.sinh hoc phenol
nhung trong diéu kién thiéu oxy bang cach str.dungbé phan tng dong
nguoc bun hoat tinh, voi tai luong hitu conduoc ap dung tr 30 dén 1300
mgCOD/I. Hi€u qua loai bo phenol dat trén 90,6% thu dugc khi nf‘mg do
phenol dau vao tir 27 - 755mg/l. Tuysnhién, khi ndng d6 phenol ting 1én
1010mg/1, hiéu qua loai bo cua n6 giam di. Do do, ty 1€ loai bd cu thé cao
hon da dat duoc trong diéu kién_hiéu khi-hon trong diéu kién thiéu oxy.
Tuy ndéng d6 phenol di duoc X1y nhunig trong bé phan tmg bun hoat tinh
noéng d6 COD trong nudc thai van con! Nong do COD trong nudc thai dau
ra thay doi tir 53 dén 223mg/l, gia.tri trung binh 122mg/l. Nong do COD
nay co thé 1a do cac san-pham sinh hoc tro duoc thai ra tir bun hoat tinh [,

C. Nguon dinh dwéng

Chat dinh dudng d6i vi sinh vat 1a bat ky chat nao dugc vi sinh vat
hép thy tir mdi trudng xung quanh va dugc chung sir dung 1am nguyén liéu
dé cung cip cho cac qué trinh sinh tong hop tao ra cac thanh phan cua té
bao hodc dé cung cap cho cic qué trinh trao d6i nang lugng. Nhu vay, chat
dinh dudng phai 1a nhitng hop chat c6 tham gia vao qua trinh trao d6i chét
noi1 bao.

Thanh phan nudc thai c6 vai trd quyét dinh téi su sinh truéng va
phat trién cta vi sinh vat. Mdi loai sinh vat chi sinh truong va phat trién

trong mot dai thie an nhat dinh, néu 16n hon dai nong d6 d6 sé anh hudng
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té1 su phat trién cua chiing. Mdi mot loai sinh vat cé thé su dung mot $6
thire 4n nhat dinh, ching s& déng hoa nhimg loai thitc dn dé déng hoa
trude, thire an kho dong hoa sau.

% Nguon Cacbon:

Tuy ting nhdm vi sinh vat ma ngudn cacbon dugc cung cip dudi
dang cacbon v6 co (CO,,..) hoac cacbon hitu co va.ngudn niang luong la
anh sang mat troi hay ngudn niang luwong 1a san"pham cda trao doi chat
(ATP). Trén thé gisi hau nhu khong c6 hop ehat cachon hitu co nao ma
khong bi vi sinh vat phan giai. Khong it nhingivi sinh vat cé thé dong hoa
duoc ca cac hop chat cachon rat bén vimngnhu cao Su, chat déo, dau mo, ...
Déi véi nhitng chat hitu co khong tan tfong nugchoic ¢ khdi luong phan
tr 16n, dé hap thu duoc céc chat nay/thisvi sinh vat phai tiét ra cac enzym
ngoai bao thuy phan dé chuyén hoé ching thanh nhiing hop chat dé hap thy
(duong, axit amin,...).

% Nguon Nito:

Nito 1a nguyén to rat.can thiét.cho qué trinh tong hop cac chat hiu
co chua nito trong co thévi/sinh vat. Dé tién hanh qué trinh dong hoa dugc
cac hop chit chira nitored trong mdi truong nudc, vi sinh vat phai tong hop
duogc cac enzym ngoal bae s€ phan giai protein thanh cdc amino axit va cac
thanh phan khéc. Chinh vi thé ma trong méi trudng nude thudng ton tai cac
dang nito sau; nito.amin, nito amoniac, nito nitrit, nito nitrat, nito tu do.
Ngudn nito d& hap-thu'nhat dbi véi vi sinh vat 1a NH; va NH,". Di véi
ngudn thirc n nito hitu co, vi sinh vat c6 kha ning dong hoa rat tt. Cac
thire 4n nay s& vira lam nguon cacbon vira 1a nguén cung cép nito cho vi
sinh vat.

% Nguon Photpho:

Trong méi trudmg nudc, photpho tén tai ¢ dang: H,PO,, HPO,?,
PO,> dang polyphophat Na(PO3)® va photpho hitu co. Photpho 1a nguyén
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t rat quan trong, c6 mat trong thanh phan cia ATP, ADP, AMP,
photpholipit... Théng sé photpho gitp ta danh gia mic do dinh dudng cé
trong nudc. Thiéu photpho s& dan dén su phat trién cta vi khuan dang soi
s& lam bun hoat tinh treong 1én, kho 1ang va bi cudn ra khoi hé thong xu Iy
do @6 lam giam ndng do cua bun hoat tinh trong bé xu 1y. Bé khic phuc
diéu nay nguoi ta d& xuat mot ty 18 cac chat dinh dudng cho xir 1y nudc thai
bang phuong phap hiéu khi nhu sau BOD : N : P="100 :.5 : 1 (d6i vé6i 3
ngay dau) con déi voi thoi gian xu 1y dai hon thi ty 1&trénfd200: 5 : 1.

s Ham lwong kim loai nang:

Khi trong nudc chia cac kim loaicnang nhu:-chi (Pb), thuy ngén
(Hg), Crom (Cr), Cadimi (Cd), Asen (As) thi ngoai viéc gay hai cho con
nguoi, dong thuc vat st dung nguén, nuée, cacKim loai nang nay con co
anh huong nhiéu dén hoat dong cua cac vi sinh vt trong nudc.

Cac kim loai ning & ham leong nhat.dinh nao d6 c6 thé 1am cho qué
trinh trao ddi chat cua co thé vi sinh vat'bi rdi loan do sy kim ham hoat
dong cua cac enzym khi c6 mat mét s6°kim loai. Tuy nhién ddi voi mot vai
kim loai ning ¢ dang Vvét thitlai c6. tac dung tét nhat dinh dbi véi su phét
trién sinh vat.

% Nguon khodng:

Nhu cau cua vi sinh vat.ddi vai cac nguyén té khoang 1a khong gidng
nhau tuy thuoc vao tung loai; timg giai doan phat trién.

Cac nguyénté Khoang chia 1am 2 loai:

- Nguyén té.da luong: 1a cac nguyén t& ma vi sinh vat sir dung Vi
luong 16n. Pé-1a cac nguyén t: P, K, S, Mg, Na, Cl, Ca, Fe,...

- Nguyén té vi luong : 1a cic nguyén té ma vi sinh vat chi doi hoi mot
lwong rat nho: B, Mo, Cu, Zn, Mn,...

Ham luong cac nguyén té khoang cé trong nguyén sinh chat caa cac
vi sinh vat khac nhau Ia khac nhau, tuy loai, tuy giai doan, tuy diéu kién

nudi cay nén nhu cau moi trudng ciing khac nhau.
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Chuwong 2
MUC TIEU, POI TUQNG, PHAM VI, NOI DUNG VA
PHUONG PHAP NGHIEN CUU

2.1. Muc tiéu nghién ctru

Muc tiéu téng quat: Hoan thién cdng nghé bun hoat tinh theo mé
(SBR) trong xur Iy nudc thai chia phenol gop phah bao wé bén viing tai
nguyén ngudn nude va moi truong.

Muc tiéu cu thé:

- Panh gia kha nang xir ly phenol bang md hinh céng nghé bun hoat
tinh theo mé - bé SBR da xay dung.

- Panh gia mot s6 yéu té anh huong dén higu qua xir ly phenol biang
mo hinh cdng nghé bun hoat tinh theo mé - bé SBR di xay dung.
2.2. Poi twong va pham vi nghién cieu
Péi twong nghién ctru:, Phirong phéap xr Iy phenol ¢6 trong nuéc
thai gia 1ap bang cong nghé bln hoat.tinh theo mé - bé SBR quy md
phong thi nghiém.
Pham vi nghién ctu:

- Nghién ctu tap trung vae-viéc tinh toan, thiét ké bé bun hoat tinh
theo mé quy mo phong thi nghiém va xay dung cac quy trinh thyc nghiém
dé danh gia cac-anh huong cta qua trinh xir Iy Phenol bing bé bun hoat
tinh theo mé va hiéil'qua xir Iy trén cac mau nudc thai gia dinh.

- Thoi giannghién.ctiu dugc thuc hién trong khoang thoi gian 1a 3
thang (tir thang 8 nam 2019 dén thang 10 ndm 2019) v&i bang s6 liéu thong
ké két qua thuc nghiém timg ngay.

- Pia diém thuc hién cong tac thiét ké, 1ap dat mo hinh bé bun hoat tinh
theo mé va cac phan tich mau duoc tap trung tién hanh tai khu vuc phong thi
nghiém tang 5, Khoa Mbi truong - truong Pai hoc Tai nguyén va Moi

trudng Ha Noi.
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2.3. N§i dung va phwong phap nghién ciru

2.3.1. Ngi dung nghién ciu

- Tinh toén, xay dung md hinh bé SBR phong thi nghiém va danh gia

kha nang thich nghi caa bin hoat tinh trong md hinh trén véi ngudn nudc

thai c6 chwra Phenol.

- Nghién ctru anh huong cua thoi gian luu nude, thoi gian luu bun cua

céng nghé bun hoat tinh theo mé t6i hiéu qua xir ly Phénol bang mé hinh trén.

- Nghién ctru, danh gia hiéu qua xt Iy Phenol bang mé hinh trén.

2.3.2. Phwong phap nghién ciru:

Quy trinh thyc hién luan van:

Thu thap tai
liu

+ Tai liéu vé mé hinh SBR

+ Tai liéu vé bun hoat tinh

+ Tai liéu xur Iy nudc thai chira phenol bang md
hinh SBR

Tinh toan,

M6 hinh SBR

thiét ké

Van hanh bé
SBR

+ Két qua nghién ciu su thich nghi cua bin
théng qua céac thdng sé6 moi truong: pH, DO,
nhiét do

+ Két qua nghién ciu sy phat trién cua bun
thong qua chi s6 SVI va MLSS.

+ Két qua nghién cau anh huong cua thoi gian
lwu nuéce téi hiéu qua xt Iy caa bé SBR.

+ Két qua nghién cau anh huong cua thoi gian
Iwu bun t6i hiu qua xi IV ciia bé SBR.

+ Két qua nghién ctu hiéu qua xt ly cia bé SBR
trén mé dac trung

+ Két qua nghién cau anh huong cua nong do
Phenol dau vao t6i hiéu qua xu ly cia bé SBR.

Hinh 2.1. So @0 quy trinh thuc hién luin vin
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a. Phuwong phdp thu thap tai liéu, sé liéu

Céc tai liéu, sb liéu tién hanh thu thap nham phuc vu viét luan van
cha yéu 14 cac bao cdo vé tinh hinh thu gom, quan 1y, xir Iy nudc thai cua
mot sé nganh coéng nghiép c6 phat thai phenol; cic bao cdo khoa hoc
nghién ctru lién quan dén ndi dung dé tai: tong quan céng nghé bun hoat
tinh theo mé, qua trinh tao bong bun hoat tinh cua bé SBR, ddc hoc phenol
v6i con ngudi va mdi truong xung quanh, cac héwi'sinh phu hop dé xur Iy
phenol, ...

Cac tai liéu, sb liéu duoc tim kiém, thu thap tir nhiéu nguén khac
nhau: thu vién cac truong dai hoc c6 linh vuc nghién ctru vé xir Iy nudc
thai, cong nghé moi trudng, cong nghé sinh hoc; thurvién s6 cua céac tap chi
khoa hoc trong nudc va qudc té; mot sd trang mang uy tin khac.

b. Phuwong phdap mé hinh hoa

Phuong phap mo hinh hoa 1a phuong phéap sir dung cac phan mém,
thuat toan c6 sén dé tinh toan, xay~dung cac md hinh cu thé phuc vu muc
tiéu thir nghiém. Cu thé véi noidung nghién cau tinh toan, xay dung mo
hinh bé SBR, tac gia sir dungieac tai lieu: "Tinh toan thiét ké cac cong trinh
xu Iy nude thai" - Trinh’Xuan Lai,“Ly thuyét va mé hinh héa qué trinh xur
ly nudc thai bang phiaong phap-sinh hoc” - Nguyén Xuan Nguyén va tai
liu khac dé thuc hién.

Bé SBR dugc tinh todn van hanh dua trén c4c thong sé dau vao gom:
thé tich nudc thaika Iy theo meé: 20 - 25 lit, nong do bun hoat tinh MLSS:
~ 2500 — 3500 mg/l: Vat licu lap ghép sir dung 14 kinh trong sudt day 5mm,
gin két bing keo-nhwa chéng thim nuéc (keo A500) va cac phu kién
duong dng cdng nghé: éng dan nude, van nhya, may bom, may théi khi,
éng thodi, hé thdng hen gio, ... Bé duoc ting cung boi hé thong khung d&
bang inox.

Quy trinh van hanh mdi mé gém 5 pha 1a pha nap day, pha xir 1y, pha

lang, pha rit nudc va pha cho. Ty thudc vao céc loai thi nghiém dé danh
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gia cac ndi dung khac nhau s& duoc bé tri thoi gian cta timg pha khac nhau
theo phuong phép thuc nghi¢m.
C. Phuong phap thuc nghiém

Phuong phap thuc nghiém la phuong phap thuc hanh cac thi nghi¢m
v&i md hinh da dugce ché tao néu trén dé thu thap h¢ théng s6 licu két qua
theo dinh hudng yéu cau nham muc dich danh gia hodc thao luan. Déi véi
dé tai nay, phuong phap thuc nghiém duoc hiéu lasqud trinh thuc hién cac
thi nghiém d6i vdi moé hinh bé SBR theo cac quy trinh van:hanh dugc xay

dung cu thé timg ndi dung nghién ctru.

*

Thi nghiém 1: Nghién ctru kha ndng thich nghi ‘etda bun hoat tinh véi
nudc thai co chira Phenol.

Panh gia kha nang thich nghi cua bun hoat.tinh véi nudc thai chaa
Phenol trong mé hinh bé d3 xay dung, dé tai ‘twa chon thich nghil lit bun
hoat tinh ban dau va cho md hinh xtr ly nguén nudc thai gia dinh c6 ham
luong Phenol dau vao tar 5 mg/A-dén 150°'mg/l. Ghi chép cac két qua moi
truong trong pha xtr Iy mdi méithir nghiém va xem xét dién bién yéu t6 moi
truong (t°, pH, DO). Tién hanh phan_tich gia tri MLSS va chi s6 SVI cua
mdi mé thir nghiém dé xem/xét qua trinh sinh truong va kha nang ling cua
bun hoat tinh. Cac buéc thuc hién nhu sau:

Chuyén mét 1 lit bun hoat tinh ban dau vao bé SBR
v
Cho néng do phenol dau vao ngay dau tién 1a 5 mg/l vao bé, khao sat kha

nang lang cua bun va hiéu suat xir Iy Phenol

Xac dinh chi tieu MLSS, SVI va cac
yéu t6 méi truong: t°, pH, DO.

Giir nguyén luong ban hoat tinh trong bé SBR, tang ndong d6 phenol trong
nuéc thai dau vao tir 20 mg/l -150 mg/I tirng ngay
v

Pénh gia sy thay doi cta céc chi tiéu phan tich theo tirng ngay

Hinh 2.2. Quy trinh thuc hién danh gia kha niang thich nghi
cua bun hoat tinh
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Cac thong sb chi tiét vé ham lugng bun, ham luong phenol, luu

luong nudc, thoi gian xir Iy qua tirng mé dugc thé hién chi tiét trong bang

dudi day:

Bang 2.1. Thong sb van hanh bé SBR thuc hién danh gia kha ning

thich nghi cda bun hoat tinh

Ngay

Ham luwgng
bun (mg/l)

Ham luwgng
phenol
(mg/l)

Luwu luwgng
nuoc
(lit/mé)

Thaoi gian
van hanh

Ban dau

2508

0

- 5

- 10
- 20
- 40
60 20
- 80

- 100
- 150
- 150 9h

12 h

O| O N| O O] | W| N|
1

*  Thi nghiém 2: Nghién ctru anh hudng cta thoi gian luu nudc toi hiéu

qua xtr 1y ctiia bé SBR;

Pé danh gigsdnh huong caa thoi gian luu nude trong cdng nghé bun
hoat tinh theo 'mé.téi hiéu qua xir Iy phenol cia md hinh bé SBR, dé tai duy
tri nong do bun hoat tinh trong bé & mic quanh 2500 mg/l va ham lwong
Phenol dau vao trong khoang 250 mg/l trong suét thoi gian tha nghiem.
Tién hanh phan tich nong do phenol nudc dau ra dé tinh toan hiéu suat
xtr 1y qua méi mé trong thai gian 5 ngay lién tiép. Nhan xét dién bién
thay d6i hiéu suat xtr Iy dé danh gia anh hudng thoi gian luu nudc toi

hiéu qua xur ly.
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Céc budc tién hanh nhu sau:

Duy tri ndng d6 bun hoat tinh trong khoang 2500 mg/I, git nong

d6 Phenol trong nudc thai dau vao ¢ 250 mgl/l

A

Chay mé hinh va ldy mau nudc thai dau ra sau 10h xir 1y dé xac
dinh ndng d6 Phenol trong nudc thai dau ra trong 5 ngay lién tuc.

Giam thoi gian Ivu nudce tir 10h xubng 7h; 5h; 3h xac dinh ham

luong phenol tuong tu. Pua ra nhan xét

Hinh 2.3. Quy trinh van hanh danh gia anh hwéng caa thoi gian luu

nuwdéc téi hiéu gau xir Iy caa bé SBR

Cac thong sb chi tiét vé ham Tugng bin, ham lugng phenol, luu

luong nuéc, thoi gian van hanh, tha nghiém duoc thé hién chi tiét trong

bang dudi day:

Bang 2.2. Thong so van hanh'bé SBR thuc hién danh gia anh hwéng

ciia thoi gian lwt nwéc téi hiéu qua xir Iy cia bé SBR

Thoi gian

thir Ham lirong Ham lugng | Luu ltrrqng TPm gian
o . phenol nwoc van hanh
nghi¢m | bun (mg/) (mgl) (lit/mé) (gid)
(ngay)
2500 250 20 10
. 2500 250 20 7
2500 250 20 5
2500 250 20 3

Qua nghién cau cac tai liu vé cong nghé bun hoat tinh theo mé -

SBR, cé4c nghién cuu trude day va tham van mot sé chuyén gia vé cong

nghé sinh hoc, dé tai quyét dinh phan bé thoi gian céc pha trong qué

trinh van hanh cu thé nhu bang sau:
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Bang 2.3. Quy trinh van hanh bé SBR theo cac thoi gian lwu nwéc khac nhau

Th“l”l"nglia“ Phgﬁ‘;i‘p Phaxitly | Phaling P;‘;,f
10h 0,5h 7h 1,5h 1h
7h 0,5h 4h 1,5h 1h
5h 0,5h 3h 1h 0,5h
3h 0,5h 1h 1h 0,5h

* Thi nghiém 3: Nghién ctru 4nh hudéng cua thoi gian Tuu bun téi hi€u

qua xt 1y ctia bé SBR.

Pé danh gia anh huong cua thoi gian luu bun trong cong nghé bun
hoat tinh theo mé t&i hiéu qua xu Iy phenol bangmé hinh bé SBR, tac gia
duy tri ndng d6 bin hoat tinh va ham‘lwong phenol dau vao trong sudt 10
ngay thir nghiém. Tién hanh phan tich nong.dé phenol trong nudc dau ra dé
xac dinh hiéu suat xur Iy qua méi mé xa*ly va dua ra cac danh gia anh
huong. Tién hanh phan tich MIESSva chi sé SVI dé loai b anh hudng cua
su uc ché sinh truong buntéi hidu‘qua xir ly. Cac budc tién hanh duoc

trinh bay nhu sau:

Str dung bun hoat tinh sau khi thich nghi va c6 ndng d6 MLSS ban dau la
khoang 2508 mg/I. Duy tri ndng d6 Phenol trong nuéc thai dau vao & 250 mg/I

v
Chay mé hinh lién tuc mdi ngay véi thoi gian luu nuwdc 10h va tién hanh lay
mau dé xac dinh ham lugng Phenol dau ra tirng ngay

v
Tién hanh xac dinh MLSS tai cac ngay dau tién, ngay thir 3, ngay thir 5, ngay
tha 7, ngay thir 10 va danh gia nhan xét hiéu qua xur ly Phenol, kha nang sinh
trrdng cua bun.

Hinh 2.1. Quy trinh van hanh danh gia anh hwéng cia thaoi gian lwu bun téi
hiéu qua xir Iy cia bé SBR
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*

Thi nghiém 4: Nghién ctru hiéu qua xtr 1y cua bé SBR tai mé
dac trung

Pé danh gia hiéu qua xt ly Phenol bang md hinh bé SBR thdng qua
mé dic trung, dé tai lya chon thoi gian luu nuéc cho mdi meé 1a 10 gio,
nong do bun hoat tinh trong bé duy tri khéng Ién hon 3000 mg/l, ham
lwgng Phenol dau vao trong khoang 100 mg/l va thuc hién 14 lan thu
nghiém trong 7 ngay. Tién hanh phén tich ham lreng Phenol nudc dau ra
dé tinh toan hiéu suat xir Iy vai mdi meé thir nghigm,

Céac budc thuc hién cu thé nhu sau:

Str dung bun hoat tinh sau qua trinh thich nghi dé tién hanh. Cé dinh
nong d6 bun khoang 3000 mg/l, thoi gian luu nude 10h.
v
Duy tri néng do Phenol dau vao khoang 100 mg/I.
Thuc hién chay mé hinh trong 7 ngay

l M&i ngay ldy mau 2 1an: 8h30, 20h00
dé xac dinh ham lvong phenol dau ra

Panh gia va nhan xét két qua.

Hinh 2.5. Quy trinh van hanh danh gia hiéu qua xir Iy cia bé SBR
theo mé dac trung

*  Thi nghiém 5: Nghién ctru anh huong cua néng do Phenol dau vao
t61 hidu qua xit Ifuciiabé SBR

Pé danh gia hiéu qua xur ly Phenol bang mé hinh bé SBR tai cac ham
lwong Phenol dau vao khac nhau, dé tai lya chon , ndong d6 bin hoat tinh
trong bé duy tri khéng 16n hon 3000 mg/l, thoi gian luu nuéc 1a 10 gio,
ham luong Phenol dau vao bién thién tir 10mg/I, 30 mg/l, 50mg/l, 100 mg/I,
150mg/I, 200mg/I, 300mg/l va thuc hién thir nghiém 14 lan trong 7 ngay

lién tyc. Tién hanh phan tich ham luong Phenol cau nuéc dau ra dé xac
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dinh hiéu suét xtr Iy cia mdi mé thir nghiém. Cac budc tién hanh dugc trinh

bay nhu sau:

Str dung bun hoat tinh sau qua trinh thich nghi dé tién hanh.
Cb6 dinh ndng d6 bun khoang 3000 mg/l, thoi gian luu nude 10h.

v
Cho ndng do Phenol dau vao ngay thir nhat 1a 10 mg/I

MJi ngay ldy mau 2 lan: 8h30,
20h00 dé xac dinh ham luong
v phenol dau ra

Nong d6 Phenol dau vao cac ngay tiép theo lan luogt 12 30mg/I, 50mg/l,
100mg/1, 150mg/1, 200mg/1, 300mg/1. Pua ra nhan xét

Hinh 2.6. Quy trinh van hanh danh gia anh hwéng cia nong dé Phenol
dau vao toi hiéu qua xir Iy cia bé SBR
Cac thong so chi tiét vé ham'Tuotig bun, ham lwong phenol, thai gian
lru, luu lwong nude dugc théhién chi tiét & bang duéi day:
Bang 2.4. Thong so van hanh bé SBR thuc hién danh gia anh hwéng

ciia ndng d6 Phenol dauvao téi hiéu qua xir ly cia bé SBR

Ngay

Ham lugng
phenol
(mg/l)

Ham lugng
bun (mg/l)

Luu lwgng
nudc
(lit/mé)

Thoi gian
lwu nwéce
(gi0)

10

20

50

100

150

200

N O O B W N

250

3000

20

10
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d. Phwong phap phan tich phong thi nghiém
Phuong phap phan tich phong thi nghi¢m 1a phuong phap thuc hién
cac budc thi nghiém trén cac mau cu thé theo mot phuong phap cu thé, da
duoc xac dinh. DI véi dé tai ndy, toi thuc hién phan tich céc chi tiéu
Phenol trong nuéc thai, phan tich chi tiéu tdng chat ran lo lung trong dich
long/ham luogn bun hoat tinh trong nuéc thai (MLSS) va phan tich chi s6
thé tich ban (SVI).
* Phan tich Phenol
Xac dinh néng do tong Phenol trong‘mau nude thai, toi st dung
phuong phap phan tich theo huéng dian tai’ TCVN 6216:1996 (ISO
6439:1990) ctia B Khoa hoc va Cong ngh¢ Vit Nam.
Tach cac hop chét phenol khoi tap. chat va chit bao quan mau bang

chung cit. Vi toc do bay hoi ciia cac hop chat phenol cham nén thé tich
phan cét phai bang thé tich mau dem chung cat.

Cho cac hop chit phenol chung cit duoc phan ung véi 4-
aminoantipyrin & pH 10,0 + 0,2 khi c6"mat kali hexaxyanoferat (IIT) dé tao
pham mau antipyrin.

Po d6 hap thy ctia pham mau & 510 nm. Chi sé phenol dugc tinh
bang miligam phenol {CsHsOH)-trong lit.

Luong t6i thiu phat hién dugc twong dwong véi 0,01 mg phenol khi
thé tich phan ct1a 100 -ml v& dung cuvet 50 mm.

e Dung cu thi nghiem

Bang 2.5. Bangtong -hop cac dung cu thi nghiém phan tich Phenol

STT Dung cu Thé tich (ml) S6 lwong
1 | May tric quang - 1
2 Binh dinh muac 50 3
3 Pipet cac loai ] 1

(1ml, 2ml, 5ml, 10ml) (mdi loai)

4 | Giay quy - 1 cudn
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e Hoa chit
- 4-aminoantipyrin, dung dich 20 g/l
Hoa tan 2,0 g 4-aminoantipyrin (C1;H:3N,0) vao nude va dinh mutc dén
100 ml. Chuén bi pha thudc thir ndy ngay truéc khi dung. Néu thdy xuét
hién két tia mau do thi phai loai bé dung dich.
- Amoni clorua dung dich 20 g/l
Hoa tan 20 g amoni clorua (NH,CI1) trong nuéc va, dinh mirc dén
1000 ml.
- Amoni hidroxit, = 0,90 g/ml
- Phenol, dung dich goc 1,00 g/l
Hoa tan 1,00 g phenol vao nuées(vira dun séi dé ngudi) trong binh
dinh mtrc 1000 ml va dinh mirc bang chinh nudc do.
Chu y: Khong duoc dé phenol ¢hay vao hoac tiép xuc véi da. Dung dich
nay bén trong mot tuan.
- Phenol, dung dich chudn 10 mg/l
Pha lodng 10,0 ml"dang dich gbc phenol thanh 1000 ml bang nudc
(vira dun soi dé ngudi) trong binh-dinh muc dung tich 1000 ml.
- Kali hexaxyanoferat(Ill); dung dich 80 g/l
Hoa tan 8,0-g-Kali hexaxynoferat (I111) (Ks;[Fe(CN)g] trong nudc va
dinh murc dén 100 ml: €6 thé loc néu can.
Chuan bi pha dung’dich nay dé dung trong 1 tuan.
e Quy trinh tién hanh
- Xady dung dwong chudn:
Lap day dung dich chuan gom it nhat 6 diém, st dung binh dinh muc
50 mL;
Quy trinh lap diy dudng chuan:
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Mau 0 1 2 | 3| 4 5 6
Nong d6 Phenol (mg/l) 0 0205|115 | 2 |25
Thé tich phenol (10 mg/I) 0 1 | 25| 5| 75| 10 [125

binh m

G t6i vach bang nudc cat

Dung dich NH,CI

5ml

Dung dich NH,OH

diéu chinh pH:=.10 + 0,2

Dung dich 4-

aminoantipyrin

2ml

Lic déu

Dung dich Kali

hexaxyanoferat(l11)

2ml

D¢ yén 15 phut sau d6 do mat d0 quang ciia mau trang va mau &

budc song 510 nm.

- Phén tich mdu thuc

Lay phan mau thyc 13 50ml va.tién hanh b6 sung cac dung dich tao

phtcc nhu xay dung duodng chuin- Va tién hanh do quang & budc song
510nm sau 15 phdt.

Tinh két qua
Chi s6 két qua, tinh bang miligam trén lit, dugc tinh theo cong thuc:

M 1000
/7

Trong do:

m 1a khéi lwong phenol, trong duwong voi cac hop chap phenol trong
phan mau thw, tinh bang miligam.

V, 14 thé tich ctia phan mAu thir, tinh bang mililit.

Phan tich chi tieu MLSS cua bun hoat tinh

MLSS (Mixed Liquoz Suspended Solids) c¢6 nghia 1a ham luong chat

ran lo ling trong bun 1éng hay chinh 1a néng d6 chat ran c6 trong bé bun



39

hoat tinh. MLSS duogc x4c dinh 1a lugng can léng duoc trong bé & moi
truong tinh vao mot khoang thoi gian nhat dinh. Phan MLSS lang dong lai
nay bao gom ca chét hitu co va chat vé co.

Phuong phap dé phan tich MLSS hay do hiéu qua ling ctia bun hoat
tinh trong bé hiéu khi ciing chinh 1a do tai lvgng bun hoat tinh. Phuong
phap xac dinh MLSS dugc xac dinh theo phuong phap khéi lwong.

Bang 2.6. Bang dung cu thi nghiém phé@ntich MLSS

STT Dung cu Thé tich (ml) S0 lwong (cai)
1 | Coc thuy tinh 100 3
2 | Binh tam giéc 100 3
3 | Giay loc - 3
4 | Tasay - 1
5 | Cén phan tich - 1

e Quy trinh phan tich

Buéce 1: Say gidy loc ¢ nhigt d6-1050C trong khoang thoi gian 1a 1
dén 2 tiéng (a, gam)

Buée 2: Pem gidy 1oe dd say-di hap trong khoang 30 phut dén 1 tiéng.

Bude 3: Lay 100ml nudc thai trong bé hiéu khi roi loc qua gidy loc
dé thu bun c6 trong nudc thai:

Bu6e 4:/Cam giay loc co chira bun trong nudc thai di sdy ¢ nhiét do
1050C trong thoi gian tir 2 dén 3 tiéng.

Buée 5: Hapmau gidy vira sdy trong thoi gian 30 phit.

Buéc 6: Pem mau gidy chira bun nay di cin s& c6 dugc ham luong
bun hoat tinh lo ling hay con c6 tén viét tat 1a MLSS. (b, gam)

e Tinh toan két qua

MLSS =22 x 10°, mg/l
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*  Phan tich chi tiéu SVI cua bun hoat tinh
SVI (Sludge Volume index) 1a chi s thé tich bun. La chi tiéu dé

danh gia kha ning lang ctia bun hoat tinh trong bé ling dot 2 va 1a chi tiéu
phan anh dic tinh va tinh chit cta bun.

Quy trinh phan tich:

SVI 1a thé tich do 1 gram bun kho choan chd tinh bang ml sau khi dé
dung dich bun ling tinh 30 phut trong ong ling hinh tru khic d6 dung tich
1000ml. Pé xac dinh SVI ldy 1 (1) bun dé lang/30° duocV bun ling (V30).
Quan sat va danh dau mat phan chia gitra 16pibun, vaop nudc & trén dé
tinh ra thé tich bun choan chd bang ml.

Vg (Ml /1)xx1000 (mg / d)

i sb: SVI =
Chi s6 TsS (mgil)

(ml/g)

e. Phwong phdp tham van chuyén gia
Phuong phap nay duoc thuc hién xuyén sudt trong qua trinh nghién
ctru va xay dung luan vin. Cagnodi dung-ehii yéu dé phong van, tham van 13
cac ndi dung li€n quan dén cac van dékhoa hoc chuyén nganh nhu doc hoc,
cong nghé sinh hoc, md hinh hod 'méi truong, ky thudt phan tich moi
truong, cong nghé movtruong,...-Viéc trao ddi céc thong tin, s6 liéu, dir lieu
s€ gitip luan van dugchean chinh ndi dung, khéng dinh thém tinh khoa hoc
cua cong trinh nghién ctru.
Pé tai sgtap trung-tham van y kién cia mot sd chuyén gia:
- Truong Paihoe Lam nghiép: GS.TS. Nguyén Thé Nhi, TS. Nguyén
Thi Thanh An, TS:Vi'Huy Dinh,...
Truong Pai hoc Tai nguyén va Mdi truong Ha Noi : TS. Nguyén Thu
Huyén, TS. Lé Thi Tham, PGS.TS Hoang Ngoc Khic,...
f.  Phuong phdp xir Iy s6 lidu
Phén loai va hé thong héa dir liéu: Trén co sd cac tai liéu, s6 liéu thu

thap duoc, tién hanh phan loai (phan loai dit liéu phl hop véi timg
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chuong, timg két qua nghién ctru: Tai liéu cung cip co so 1y thuyét, tai lidu
cung cap co s dé phan tich; trén co sé tai lidu cho timg chuwong lai phan
loai tai li¢u theo muc), danh gid, tinh toan va lya chon cac ndi dung, s6 liéu
dé dua vao nghién ctru.

Ngoai ra, phuong phap xtr 1y dit liéu dugc st dung chu yéu dé hoan
thanh cac bang, biéu dd trinh bay cac nodi dung lién quan dén viéc danh gia

kha ning xtr Iy Phenol cta bé SBR.
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Chuong 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh toan, xay dung mé hinh bé SBR va danh gia kha niing thich
nghi cia bun hoat tinh

Pé thyuc hién cac nghién ciu vé kha ning xt-ly Phenol bing cong
nghé bun hoat tinh theo mé - SBR quy mé phong-thi nghiém, tac gia can
xay dung mot md hinh bé SBR. V& phan thiét'ké, ché tad khu caa bé SBR
tac gia chii yéu str dung céc s liéu gia dinh (thee'mot.sé cong trinh nghién
ctru trude do) va cac phuong phap tinh toan thiét ké cua tac gia Trinh Xuan
Lai. Vé phan xay dung nudc thai gia dinh, tacgia tham khao thanh phan
dinh dudng theo tac gia Bién Vian Vinh va tic gia Luong Pac Pham vé
nudi cay vi sinh vat; giai ndng d¢ Phenol lya'chon duoc gia dinh cho ngudn
nuéc thai ciia nha may nhua formandehyte — phenol. Vé ngudn bun hoat
tinh, tac gia lva chon loai bun“heat tinh thong thuong da duoc s dung
trong ngudn nudc thai co XUt hién phenol dé thuan loi trong qua trinh
thich nghi.
3.1.1. Thiét ké, ché tge khung'bé SBR

a. Tinh toan théng so ki thudt bé SBR

Thiét ké vgi-eong suat thuc té cua bé: Chon Q= 40 I/ngd = 0,04
m*/ngd, SVI = 120mg/t:

Can bang chat ran :

Khéi lugng chat rin khi day bé = Khdi lugng chit ran ling

Vi x X =V %X X
Trong d6 : V; : téng thé tich , m®
X : ndng d6 MLSS khi day bé , g/m*

V; : thé lang sau khi rat nudc , m°
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X, : ndng d6 MLSS trong thé tich ling, g/m®

Ta cO:

1 1 -
Xs= 57 = - =6,66 x 10" * (g/ml) =8333,33(g/m°)

Xac dinh ti s6 1am day

Vs _ X _ 3500
V,

t

= =0,42
X, 833333

Xac dinh ti s6 ling va du phong khoang 20% chat 1ong trén bun dé
ma chét ran khong bi rat ra ngoai.
Vs - 042x12=0,5
V,

t
S6 chu ki hoat dong 1 ngay: n = f—g =2,4 . Chon 1 ngay c6 2 chu ki

Thé tich phan 1ap day trong 1 ngay hoat dong:

_Q _0,04 _ 3
Vf— ; == 0,02 (m )
V= Vs +V,
= & + ﬁ =1
Vt Vt
= &: 1-0,5=0,5
Vt
= V,= 0,04 (m®

- Chon chiéu sau hoat dong cua bé: H=0,5m
- Chiéu cao bao vé: Hp, = 0,1m
- Chiéu cao thiét ké: Hyq = H + Hyy, =0,6m

- Dién tich mat béng: F= V004 0,08 m?
Hxd 0,5

- Chon chiéu dai va chiéu rong cua bé Bx L=0,3mx 0,3m
- Chiéu sau dat van rat nudc ra ; he= 50% H = 0,25m

- Chiéu cao bun chira trong bé: hy= 40%H = 0,2m
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Vay thong sé k¥ thuat caa md hinh bé SBR 1a:

Chiéu cao an toan cua 16p bun: h= 8% h,= 0,016m

Thé tich chtra bun : V¢ = 0,2 x 0,04 =0,008 m*

Bang 3.1. Cac théng so ky thuat ciaa md hinh bé SBR

TT Thong so Gia tri Pon vi | S6 lweng
1 BE SBR (L x B x H) 31x31x 607~ cm 1
2 | May bom Air Compressor 135 \ WL 1
3 Khéa - » | chiéc 1
4 Qua suc tron Al )| Saua 3
5 Thanh phan phdi khi 4L- | J-thanh 3

b. Ldp dat mo hinh bé SBR : IS

By: Cit kinh thanh 4 thm,kich thugc r?mu thm LxB = 60cm x 31cm va 1
tam day LxB = 31cm x 31cm. Tam Canh 1 khoan 116 d = 16mm céach day
25cm dé thu nuée dau ra cua bé’ Tam Canh 2 khoan 1 16 d = 16mm céch
day 55cm dé dan nude dau vao Cua bé. Tétm day khoan 116 d = 21mm dé

xa bun khi can thiét. - -
B,: Gin bang keo géin kfﬁﬁ.gApollonB;SOO dang trong.

Hinh 3.1. Vat liéu lam bé SBR
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Bs: Gin van dién vao 15 khoan thu nuéc dau ra va diéu chinh luu luong
nuéc ra bang 0,5 Ip. Sau d6 gan dng thu nude ra véi d = 8mm, chiéu dai

6ng thu nudc ra L= 0,2 m

Hinh 3.2. Van'xa nwéc diu ra

B4: Ding bom, bom nudc thai tir bé ch@yao bé SBR va diéu chinh luu
lwong vao dat 0,71 1/p. Bom chay. véi &fé’h ap 12V- 7A/12A , luu luong
bom max = 4.2 I/p, vi thé sﬁ‘@héxﬁ‘l bo chuyén ngudn tir 220V sang
12V-10 A, o

Bs: Ong néi tir bé chirghnufdC thiti fruéc xir Iy vao bom cé d = 8mm,chiéu
dai L= 0,85m. Ong ndi.tir bor '.\53’?2 bé SBR ¢6 d = 8mm, chidu dai L= 1m.
Ong ndi tir bom sang bé BR.CO lip thém van dé diéu chinh luu luong vao

cua bom sao cho phu hop. ‘Q"

r

Hinh 3.3. Bom nuéc thai diu vao
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Bs: Gan dng uPVC D21 mm va van khoa tay ¢ day bé dé kiém soat
lwong bun trong bé theo yéu cau.

Thiét ké hé thdng suc khi véi may suc khi sir dung dién ap 220V-
35W, luu lugng khi dau ra khoang 70 L/phat cap cho 3 thanh sai khi voi
chiéu dai mdi thanh L= 20cm va 3 qua suc tron. Sir dung ong ti-6 l1am ng
dan khi véi d = 4mm. 3 thanh sui khi duoc dit cach déu dudi day bé SBR.
3 qua suc duogc dé lo ling bén trong bé. e ,f\

Dé bé co thé van hanh lién tuc khong gian dOan ké Ca khl chay chu ki
ban dém thiét ké 03 6 cam hen gid tu dong chcr may thokkhl van xa; bom.

Chu thich:
1 — Nude dau vao i o
2 — Nué6c dau ra ‘ 1N )
3 —Ong x4 can :\ -
4-Quasuckhiton A ) N N0
5 — Thanh suc khi dal y A —
Hinh 3. 4 Mo,hlnh cau 1a0 cua De SBK

it
S

Pé thyc hién tang cu’ﬂg cho o hinh bé SBR, gia cong 01 h¢ khu gia
dd inox cho bé SBR/ g@m dai bhﬁo vé miéng bé LxB= 35cm x 35cm, chan
dé ké bé LxBxH= 35cm x 35cm x30 cm.

Hinh 3.5. Khung gia d& cia bé SBR
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Pé thuan tién trong qué trinh ldy mau va cho mau dau vao, toi bd tri
02 thung nuéc nhwa dé chira nude dau ra va nude dau vao caa bé SBR.
Bang 3.2. Bang théng ké c4c thong sb cia bé SBR

va cbng trinh phu tro

, . Puong
. So Dai | Rong | Cao .
STT Tén kinh
lwgng | (M) | _(m)- | (m)
(mm)
1 |BéSBR 1 0.31 | 0:31.1--0.6
2 | Ong cap nudc vao 1 0.05 16
3 | Ong thu nuéc ra 1 0.05 16
4 | Van xa bun 1 18
5 | Thanh phan phoi khi 4 0.2/ 0.015 | 0.015
6 | Daiinox bao vé miéng bé 1 0.35°| 0.35
7 | Pai inox bao vé day bé 1 0.35 | 0.35 | 0.3
8 | Bé chura nudc thai dau vao 1 0.42 0.39
9 | Bé chira nudc sau xu ly 1 0.45 0.42
Théng so cac thiét bj phu tro
Luu .
. Cong | Dién .
X S6 | lwon ; ) Toc dd
STT Tén suat ap
lwong | g (V/p)
w) | (V)
(I/p)
10 | Bom 1 0.71 12
Bo chuyén.nguon: tir 12V
11 1 220
sang 220V
12 | Van dién 1 0.5 220
13 | Mo to khuay 1 35 9 170
Bo6 diéu chinh téc do quay
14 , 1 220
cua mo to khuay
15 | May suc khi 1 70 220
16 | O cam hen gio 3 220
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3.1.2. Tinh toan nwoc thdi gid dinh
Qua sy nghién ciu cach pha ché mot sé méi truong nudi cay vi sinh
cua tac gia Bién Van Vinh dang Tap chi thiét bi gido duc nim 2010, sach
Cong nghé X Iy mieéc thai bang bién phép sinh hoc cua tac gia Luong Buc
Pham xuat ban nam 2002 va tham khao c4c nghién ctu tuong tu, toi da
téng hop dugc thanh phan caa nuéc thai gia dinh nhrsau:
Bang 3.3. Bang thdng ké ham lwehg.c4c chat

c6 trong nwéc thai gia dinh

Thanh phin nuéc thai Nong d6 lam viéc (mg/l)
CesHsOH
Nguyén to da lwong

NH,CI 14.300
KH,PO, 4.821
CaCl, 1.310
NaCl 21.693
MgSQO,.7H,0 0.700
FeSO,.7H,0 3.574

Nguyén to vi lwong

ZnS0,.7H;0 0.120
MnCl,.4H,0 0.011
H3BO; 0.150
CuS0,.5H,0 0.030
Ni(NO5),.6H,0 0.015
MoOs; 0.030

Al 0.666
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Trong qué trinh thuc hién d6 an, dé tiét kiém thoi gian, hoa chat va
cdng stc, tién hanh pha mot s6 dung dich goc c6 nong do cao. Sau do, str
dung nhitng dung dich gdc d6 dé pha 501 nuéc thai gia dinh.

Cac thanh phan caa nudc thai gia dinh duoc pha trong bdn lo khac
nhau: lo 1 (dung dich phenol 50g/1 ), lo 2 (cac chat dinh dudng nito va
photpho), lo 3 (c4c nguyén tb da luong), lo 4 (cac nguyén té vi lugng).

¢ Lo 1: Dung dich phenol 50 g¢/I

Ta 0 dyhenor = 1,07 glem® = 1.07g/ml, thé thich phénol dam dac can
dung dé pha dung dich phenol 50 g/l la:

V44 = m/d =50/1,07 = 46,73 ml
Trong do:

V4qa: Thé tich dung dich phenol dam dic (ml)

d: Khéi luong riéng caa phenol (g/ml)

m: Khéi lugng phenol can‘can (g)

Pun cach thay phenol, trongkhi dun xoay lo dé tranh bi v& binh hoa
chat. Sau khi phenol chay thanh'dung dich thi ding éng 50ml, dong 46,73
ml. Chuan bj binh dinh m&e 2000ml, trong binh c6 sin khoang 300ml nudc
cat, sau d6 chuyén toan bd'dung dich & 6ng dong vao binh dinh muc, trang
rira ong dong bang nudc cat chiyén vao binh dinh muc, lac déu. Binh mac
bang nudc cat téi vach. Ghi nhan dan va ngay pha.

% Lo 2: Cac dinh dudngcan thiét (Nito va Photpho)

Can 35/75g'NH4Cl; 12.05g KH2PO4 hoa tan bang nudc cat sau do
chuyén vao binh.dinh.ma¢ 1000 ml, cho nudc cit dén 1/3 binh sau d6 lac
déu, cho nuéc cat dén2/3 binh lic déu sau d6 dinh mie dén vach. Ghi nhan
dan va ngay pha.

% Lo 3: Cac nguyén t6 da luong (CaCl2; NaHCO3; MgS04.7H20;
FeS04.7H20)

Can 1.31g CaCl2; 31.15g NaHCO3; 0.7g MgSO4.7H20; 3.574g

FeSO4.7H20 hoa tan bang nudc cit sau d6 chuyén vao binh dinh mic
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1000 ml , cho nuéc cit dén 1/3 binh sau d6 lac déu, cho nwdéc cit dén 2/3
binh lic déu sau d6 dinh mutc dén vach. Ghi nhan dan va ngay pha.

% Lo 4: Céac nguyén té vi luong (ZnSO4.7H20; MnCI2.4H20;
H3BO3; CuS04.5H20; Ni(N0O3)2.6H20; Mo03; Al2(S04)3.18H20)

Can 0.12g ZnS04.7H20; 0.011g MnCI2.4H20; 0.15g H3BOS3;
0.03g CuSO4.5H20; 0.015g Ni(NO3)2.6H20, 0.03g MoO3, 0.6664
Al2(S04)3.18H20 hoa tan bang nudc cat sau déf_cﬁuyér_;. vao binh dinh
miie 1000 ml, cho nuéc ¢t dén 1/3 binh sau d6 1i¢ déu, ‘eho nuoc cét dén
2/3 binh lac déu sau d6 dinh muc dén vach. Ghl nhan dan va ngay pha.

Chudn bj nuéc thdi giag dinh: N

Chuan bi 50 1 nudc may. Sau dé, Suc kh1 trong 15 phut dé dudi bot CI
¢6 trong nudc May roi vira khuay vira thém lan lu’qt V ml dung dich ¢ lo 1;
20 ml dung dich & lo 2; 50ml dung didh (0] I¢ 3 va:50 ml dung dich ¢ lo 4.
Chu y: V _ thé tich dung dich lo 1 sé&dugc xdc dinh theo ddi nong
dg yéu cau. g
3.1.3. Lwra chen bln hogt tinkAy _

Bun hoat tinh ban dau du’oc lay & bé aerotank tai hé théng xu ly
nudc thai san xuat thuoc da coa Cong ty C6 phan thuong mai va san xuat
da Nguyén Héng (Thon Na Loong, xa Tan My, huyén Van Lang, tinh
Lang Son). '

NGUV'?'N

" "O0NG - TAN

pu

Hinh 3.6. Cong ty C6 phan thwong mai san xuat da Nguyén Hong

Nhitng dic diém co ban caa bun hoat tinh tai thoi diém lay:
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_ SVI: 118 (ml/g)

_ MLSS: 2508 (mgl)

- pH: 8,69

- Nhiét do: 26°C

Bun hoat tinh ban dau c6 mau vang nau, ¢ kha nang két béng nhanh

khi dé lang va sau khi lic manh chai chira mau ban. Bun khéng c6 mai héi
thoi, khong c chira céc hat nho, Iang nhanh va sinh khoi cua bun dam bao
da dé chay md hinh SBR quy mé phong thi nghiém:... :

Hinh 3.7. Bé Aerotank nhé may XLNT Coéng ty CP TMSX
da.Nguyén Hong

Trude khi dua vao bé.SBR dé thuc hién céc nghién ctu, lwong bin
nay sé duoc nuélcéy, thich nghi va lam giau céc h¢ sinh vat va xu ly
phenol trong mét_,__th(")'i._;é-iiévln. Qua trinh lam giau bun hoat tinh xir ly phenol
duoc tién hanh trong bé nudi cy riéng biét co hé théng suc khi din khi vao
bé lién tuc 24/24 gid. Ngudn dinh dudng cung cap: N, P, Ca, Fe, Mg, cac
khoang chat: Vi luong va da lugng, dé vi sinh vat duy tri sy séng (duoc lay
tuong tu nudc thai gia dddinhjnhuwng khong bo sung Phenol). Trudc khi
van hanh mdi dot thi nghiém sé tién hanh bom bun hoat tinh da 1am giau hé

vi sinh xur 1y phenol vao bé SBR voi do day ban 1a 0,2m.
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Duy tri sinh khai bun due tri:

Sau khi da thuc hién qué trinh nghién ciu thich nghi ban hoat tinh,
t6i tién hanh duy tri sinh khéi bun nay dé dir trix thuc hién cac nghién cau
tiép theo. Bén canh bun hoat tinh van hanh trong hé théng, bun hoat tinh
duoc nudi cay riéng trong bé khac dé cé thé cung cap, bd sung kip thoi
trong trudong hop hé théng gap su c6. Bé nudi cay co-hé thong cap khi vao
bé twong ty nhu bé SBR, thoi gian suc lién tuc 24/24.gid. Ngudn dinh
dudng cung cap twong tu nudc thai gia dinh VGi-ndng do~Phenol dau vao ¢
khoang 10 mg/I.

3.1.4. Danh gia khd ndng thich nghi cua bun hogttinh
a. Dién bién moi trudng nudce trong qua trinh X ly

Cac két qua cua céac chi tiéu moi trugng trong qua trinh thich nghi
déu din duoc thuc hién vao lic 09h00” dén*t0h00’ hang ngay.

Bang 3.4. Két qua xacdinh nhiét.do, pH, DO trong bé SBR

Ngay DO (mgOy/l) pH Nhiét do (°C)
1 7.42 8,1 28.1
2 6.14 7.7 294
3 6.36 7.2 29.5
4 6.77 7 28.5
5 17.74 7 294
6 7.88 7 28.3
7 7.56 7 29.1
8 7.34 6.9 28,3
9 6.89 7 28,5
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Tir bang 3.4, ta xay dung biéu do miéu ta dién bién cua céac yéu té

moi truong trong giai doan thich nghi:

9 30
8
29.5
7
6 29
Q-
2 S
. 28.5 _<§-
I 4 =
o Z
3 28
2
27.5
1
0 27
1 2 3 4 5 6 7 8 9
Ngay theo doi

DO pH Nhiét d§

Hinh 3.8. Biéu do dién bién méi truwong pha xir Iy cia md hinh bé SBR
¢ giai doan thich nghi bun hoat tinh
% Nhan xet:

o Kétqua do DO:

Tur bang 3.4,4a thay ham luong oxy hoa tan (DO) trong nudc thai
cua qua trinh thich-nghi Bun nam trong khoang 6,14 mgO./l dén 7,88
mgO,/l. Su chénh'léch ‘ham lugng oxy hoa tan trong nudc thai gitra cac
ngay khdng qua 1on. Hay ham luong oxy hoa tan trong nudc thai twong doi
6n dinh trong qua trinh thich nghi bun hoat tinh.

o Kétqua do pH:

Qua ghi nhan két qua & bang 3.4, chi sé pH cua nudéc trong bé ludn

duy tri & muac trung tinh (6.9 - 7) va khong thay ddi nhiéu qua cac ngay
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thich nghi. Nhu vay, méi trudng pH trong bé SBR trong sudt qua trinh
thich nghi caa ban hoat tinh twong d6i 6n dinh.

Ngay dau tién, mdi trudng nudce thai co chi sé pH trén 8 do chi sé pH
trong bun hoat tinh cao, d6 pha lodng thip. Nhung nhitng ngay sau, moi
truong pH trong bé SBR di trung tinh dan.

o Két qud do Nhiét dg:

Tur bang 3.4, nhiét 6 cua nudc thai namitrong kheang tir 28,1°C dén
29.5°C. Sy chénh léch nhiét 46 & céac ngay chaythich nghi khong dang ké,
tir d6 c6 thé thay nhiét d6 trong bé kha én-dinh.

Sau khi theo dbi, ta nhan thdy cac chi tiéu moi truong pH, DO va
nhiét do trong sudt qua trinh thich nghi déu nam trong diéu kién thich hop
v6i moi trudng hoat dong cua cae vi sinh vat hiéu khi. Theo nghién ctu cua
B. Marrot, A. Barrios-Martinez, P.)Moulin, N. Roche (2006), cac tac gia
gan nhu déng nhat va tim ra hiéu qua-oai bo phenol téi wu & gan 30°C. Vi
c6 thé & nhiét do ndy qua.trinh san’sinh cac chat chuyén hda dién ra cao
hon. Khi nhiét 46 nuée thai thay'doi khoang 5°C c6 thé 1am giam ty 1& xir
ly phenol trong khoang 50%---100%. Ngoai ra, nghién cuu cua Chung va
cong su ciing tinuthay-nhiét do tdi wu 1a 30°C3 182183

Theo B. Marrot,-A. Barrios-Martinez, P. Moulin, N. Roche (2006),
mot su giam nhehong dd phenol duoc quan sat thay khi sinh khéi ting 1én
va do pH ting 1én khi nong d6 phenol dau vao ting. Su giam pH cho thay
qua trinh xtr ly sinh hoc phenol trong nuéc thai dang xay ra va vai d6 pH
6n dinh khoang 7 (ngudn cung cap oxy day du) phenol di bi xir ly thanh
cong. Tom lai, nhitng nghién ctu nay chi ra mot pham vi pH tét nhat 6,5 -

7.5 cho qua trinh xtr Iy phenol trong nudc thai 2 1821831,



b. Panh gia kha ning sinh truéng va kha nang lang cua bun hoat tinh
Bang 3.5. Két qua chi tiéu MLSS va SVI giai dean thich nghi
cua bun hoat tinh

Ngay pl\rllgﬁgl MLSS| Vao | SVl Panh gia
(ma/l) (mg/l) | (ml/l) | (ml/g)

0 0 2508 | 296 | 118 Bun lang t6t

1 5 2990 | 292 | 97.66y Bun ling rat tot
2 10 3052 | 292 4.95.67 |~Bun ling rat tot
3 20 3116 | 294 | 94.35. Bun ling rat tét
4 40 3140 | 295 193.95 | Bun ling rat tot
5 60 3169 |..294 | 92.77 | Bun ling rat tét
6 80 3207 | 290 (|90.43 | Bun ling rat tot
7 100 3258 | 2881 88.40 | Bun ling rat tét
8 150 3292/ | 290 | 88.09 | Bun ling rat tot
9 150 3313 {4290 | 87.53 | Bun ling rat tét

T Bang 3.5, ta xay.dwng biéu'do sau:

3400

3300

3200

mg/I

3100

3000

2900

2800

1 2 3 4 5 6 7 8

Ngay theo doi
mm M LSS

SVI

Hinh 3.9. Biéu d6 thé hién ham lweng MLSS va chi s6 SVI qua 9

ngay thich nghi bun
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s Nhan xét:

Tir bang 3.5 va hinh 3.9, ta thdy ham luong chat rin lo lang trong
bun (MLSS) trong 9 ngay theo di c6 gia tri tir 2990 mg/1 dén 3313 mg/I.
Thé tich bun lang trong 30 phit (Va0) nam trong khoang 288 ml dén 295
ml/l. Tir d6, ta tinh dwgc chi sb thé tich bun (SVlso) ¢6 gié tri tir 87.53 ml/g
dén 97.66 ml/g. Chi sb SVl trong ca 9 ngay theo.déirdéu dugi 100 ml/g
nén lang tét.

Qua 9 ngay theo ddi, MLSS c6 xu huéng tang ‘dan va SVl ¢ xu
huéng giam dan. Theo Ron Trygar® ™3: Khi ham lugng bun hoat tinh
tang s& 1am thay do6i mat do hat floc (hat béng can)-tao ra hat biin ning hon,
day dac hon. Cac hat cang day dac thisedng lam giam két qua SVI. Nhu
vay, bun hoat tinh trong bé 6n dinh, lang.tét, khdng xay ra hién tuong
bat thuong.

3.2. Anh huéng cia thoi gian lewnwée va thoi gian lwu bun trong céng
nghé bun hoat tinh theo météi hiéu qua xir Iy cia md hinh bé SBR
3.2.1. Anh hwéng cia thot gian lwu nwéc téi hidu qud xi¢ 1y cia bé SBR

Pé nghién cudanh huong caa thoi gian luu nude t6i hiéu qua xir ly
cua bé SBR, cac yéu té moitruong (nhiét do, pH, DO) ludn dugc duy tri
hoan toan dap &ng Su dong nhat chat lvong nuéc thai, su phi hop phéat trién
sinh khdi caa Vi sinh vat, Ngoai ra, ham luong Phenol dau vao duoc ¢
dinh khoang 250mg/l.

Cac két qua phan tich ham luong Phenol trong miu nudc thai dau
vao va dau ra cua bé SBR trong qua trinh danh gia duoc trinh bay trong

bang sau:
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Bang 3.1. Két qua hiéu suit xir Iy caa bé SBR

theo cac thoi gian luvu nwéc

Nong dé phenol (mg/l)

Ngay | Thoi gian luu (gio) ] . Hiéu suat (%)
Pauvao | Paura
1 249.4 64.6 74.10
2 249.1 60.1 75.87
3 10 252.5 55.9 76.67
4 251.7 55,5 77.95
5 246.6 55.1 77.66
6 246.3 728 70.44
7 248.9 70.8 71.55
8 7 248.1 71.6 71.14
9 249.1 69.9 71.94
10 248.7 71.6 71.21
11 246.1 88.6 64.00
12 245.2 88.8 63.78
13 5 249.8 86.6 65.33
14 248.5 86.9 65.03
15 248.9 87.6 64.81
16 248.1 112.8 54.53
17 249.4 112.1 55.05
18 3 248.1 111.6 55.02
19 249.1 111.2 55.36
20 248.1 110.8 55.34




58

s Nhan xét:

Tir bang 3.4 ta thay:

- Hiéu suat xir Iy Phenol trong nuéc thai cua bé SBR giam dan
khi giam thoi gian luu nudc trong bé.

- Trong cuing mot thoi gian luu nuéc trong bé SBR, hiéu suat xu
ly cua bé SBR ¢ mé ngay dau tién thuong thap honhiéu suat xu 1y caa bé
SBR & mé cac ngay sau.

Véi thoi gian luu 10 gid, thi hiéu suat xi ly ciabé SBR & mé dau
tién dat 74.10% va sau ngay thu 2 bat dau dat hiéu.suat.xu Iy khoang 77%.
Véi thoi gian luu 7 gio, thi hiu suat xu Ijscia bé SBR ¢ mé dau tién dat
70.44% va sau d6 dat gia tri hiéu suat xar Iy 6n dinh khoang 71%. Véi thoi
gian luu nuéc 5 gio va 3 gio thi higusxuat xa_ly chi dat lan lugt khoang
65% va 55%.

- Sau 5 ngay lién tuc.chay mé_hinh tai cac thoi gian luu déu cho
thay qua trinh thich nghi caa bun hoat tinh trong bé SBR thuong khoang 2
ngay (hay hiéu suat xir ly tdi uu cuabé SBR tai mdi thoi gian luu thuong
sau 2 ngay chay).

Péi véi cac thoi-gian Tuunude 7 gio va thoi gian luu nude 10 gio
khong c6 su khac biét quéalonveé hiéu suat xir Iy (khoang 7%). Béi vai thoi
gian luu nuéc 5 gio-va 3 gisg.co sy khac biét kha Ion vé hiéu suat xu ly gitra
cac khoang thoi giandwu nudc (hiéu suat & 3 gio luu nudc khoang 55%,
hiéu suit ¢ 5 gio luunudc khoang 65%).

Nhu vay, trong khoang thoi gian luu nudc xem xet, hiéu qua xu ly
Phenol cua bé SBR ¢c6 quan hé tuyén tinh vai thoi gian luu nudc. Hay hiéu
qua xir ly Phenol ciia bé SBR ting 1én khi thudi gian xu ly tai pha xir ly
dugce ting 1én va nguoc lai. Theo Vazquez I. va cong sut®¥; Khi tang thoi
gian suc khi Ién s& 1am ting sinh khéi bun hoat tinh va qua dé ting hiéu qua
xt Iy cua bun hoat tinh dbi véi cac chat & nhiém.



59

Ngoai ra, trong qua trinh xt Iy Phenol, bé SBR ludn can mét khoang
thoi gian thich nghi goi 1 pha tré dé hiéu qua xu ly dat gia tri on dinh. Giai
doan pha tré nay ciing dugc L. Amor va cong su dé cap dén trong nghién
ctru ciia minh. Phenol dd duoc loai bo hoan toan & cac nong do khéac nhau.
Su phan hay sinh hoc Phenol bat dau sau mét thai gian thich nghi caa bun.
Giai doan tré nay dai hon khi ndng d Phenol dau vo-cao hon!?®!.

3.2.2. Anh hwéng cia thoi gian lwu bin téi higd qud xi 1y-ciia bé SBR

Cac yéu té dong nhat chat lwong nudcthai, su phu.hop nhiét do, pH,
d6 oxy hoa tan dé cac vi sinh vat trong bun hoat'tinh.phat trién luén dugc
dam bao dé xac dinh anh huong tir yéu t& thigian, luvu bun téi hidu qua xur
ly cua bé SBR.

Két qua phan tich ham luong Phenol trong mau nudc thai dau vao va
dau ra caa bé SBR dugc trinh bay trong bangisau:

Bang 3. 2. Két qua hiéu suit xir Iy ciia bé SBR theo thuoi gian lwu bun

Ngay N‘éng do phenol (mg/l) Hiéu suat xir ly
Pau vao Pau ra (%)
1 248.2 60.6 75.58
2 246.8 53.4 77.55
3 249.8 55.1 77.94
4 251.8 58.2 76.89
5 250.2 62.6 74.98
6 249.6 58.8 76.44
7 249.8 65.6 73.74
8 250.2 55.8 117.7
9 248.9 63.2 74.61
10 249.8 55.8 77.66

Két qua phan tich nong do bun va chi sé thé tich ban cua bun hoat
tinh trong pha xur ly cua bé SBR theo céc ngay lay duoc trinh bay trong

bang sau:
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Bang 3.6. Bang két qua phan tich kha ning ling cta bun hoat tinh &

giai doan danh gia anh hwong thwoi gian luu bun

Ngay MLSS (mg/l) V3o (/1) SVl (ml/g)
0 2508 296 118
1 2556 300 117.4
3 2748 310 112.8
5 2922 308 105.4
7 3075 305 99.2
10 3168 325 102.6

s Nhan xét:
Khi xem xét vé hiéu qua xir Iy cua'bé SBRtir bang 3.7. ta cd biéu do

thé hién hiéu suat xu ly cia bé SBR theo thoigian luu bun nhu sau:

300 80
79
20 m "| m ’7 0T 0B B B B F
200 7
_ 76
D 150 75
E 74
100 73
. 72
IR I I
0 70
1 2 3 4 5 6 7 8 9 10
Ngay theo doi
I Nong d Phenol dau vaio C—INong d6 Phenol dau ra Hiéu sut xtr 1y

Hinh 3.10. Biéu d6 dién bién hiéu suat xir Iy caa bé SBR
theo thudi gian luu bun
T hinh 3.10. ta nhan thay: Hiéu suat xu 1y Phenol cua bé SBR

khéng phu thudc vao thoi gian luu bun trong bé SBR hoic anh huong cua



61

thoi gian luu bun dén hiéu qua xt ly Phenol cua bé SBR khéng ¢ dang
tuyén tinh.

Qua 3 ngay dau tién cho thay viéc luu giir bun 1am ting ham luong
bun 13 d6ng thoi tang hiéu suat xir Iy trong bé. Nhung tir ngay thir tu cho
dén ngay thir 10, mbi quan hé caa thoi gian luu bun dén hiéu qua xu Iy cua
bé SBR khong theo tuyén tinh. Ngay tht 4 va thi 5 hiéu suat xu ly giam,
ngay thir 6 hiéu suat xir 1y tang rdi bién thién 1&n xudng trong cac ngay tiép
theo. Tuy nhién, hiéu suat xu ly caa bé SBRArongrsuét'qua trinh danh gia
dat gid tri khé cao (trén 74%). Gia tri cao nhat 1a 77.94% vao ngay tht 3 va
gia tri thap nhat 1a 73.74% vao ngay tha 7 (su chénhvléch khoang 4 %).

Pan va cong su (2003) da nghién ciiu vai tro cia SRT trong hat hiéu
khi & bé SBR, thay rang tudi bun 20 ngay hoac lau hon 1a thuan lgi cho
viéc hinh thanh, duy tri cac hat hiéu khi on*dinh voi kha nang lang va hoat
dong 243t

Khi xem xét dén qua trinh sinh truong cua bin hoat tinh trong bé
SBR qua cac ngay lay mau.cho thay sy phat trién caa bun hoat tinh dién ra
binh thudng, chi sb thé'tich cuatin qua 7 ngay dau déu c6 xu huéng giam.
Ngay thir 10 SVI céixu hirdng ting 1én. Tuy nhién, chi s6 SVI cua bun hoat
tinh tai moi thoi diém lay mau van nam trong pham vi bun lang tét va ban
lang rat tot. Theotghi'nhan van hanh, khdng xuat hién cac sy ¢ anh huong
dén qua trinh sinh.trudng caa bun hoat tinh trong bé.

3.3. Nghién ctru hiéu qua xir Iy ciia bé SBR
3.3.1. Hi¢u qud xi Iy ciia bé SBR tai mé diic trung

Cac két qua vé gié tri ndng do Phenol dau vao va dau ra cia mau
nudc thai duoc tién hanh phan tich dbi voi cac mau theo tai thoi diém

thuc té bang phuong phap phén tich nhu di trinh bay ¢ trén. Mau nuéc
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dau vao dugc ldy tai bé chtra nudc thai dau vao; miu nude dau ra dugc
ldy tai bé chira nudc thai dau ra (thuong 1a sau 1h — 2h két thic mé phan
ing cua bé SBR).

Bang 3.7. Két qua hiéu suit xir Iy Phenol caa bé SBR

Ngiy Nong phenol (mg/1) Hiéu suit
Piu vao Paiu'ra (%0)
Séang 93.363 8.074 91.35
' Téi 94.413 8.599 90.89
Séng 94.063 8.949 90.49
‘ Téi 93.713 8.249 91.20
Séng 90,385 8.949 90.10
° Téi 90.911 8.249 90.93
Séng 92.137 8.074 91.24
* Téi 90.560 8.424 90.70
Séng 91:436 9.124 90.02
° Téi 92.487 8.949 90.32
Séang 90.385 8.599 90.49
° T6i 91.086 7.898 91.33
Séang 91.961 7.723 91.60
! Téi 90.911 8.074 91.12

Tur Bang 3.7. ta ¢6 biéu dd biéu dién hiéu qua xu ly Phenol cua bé
SBR nhu sau:
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Hinh 3.11. Biéu @b th&hién higu St xir Iy ciia bé SBR
% Nhan xét: g |

Qua 7 ngay theo ddi lién tuc, nhian thy, hiéu suit xi Iy ciia m hinh
bé SBR chi dat khoang 90:.—-'"9"1‘% v6i nong do Phenol dau vao khoang 90 —
95 mg/l. Theo nghién,/icfru dé én_‘_tc")t nghiép cia em Tran Minh Chau — Dai
hoc Tai nguyén va Moitruong Ha Noi (2019) cho théy, két qua higu sudt
xit Iy Phenol ciai&SBR dat91,3% véi néng do phenol dau vao 12 khoang
90 mg/l. . \

Theo LAmorM Eiroa, C. Kennes, M.C. Veiga (2005), hiéu suat

xtr Iy Phenol c6 thé dat tsi 99,9% trong cac bé phan tng hidu khi & tat ca

2 F oandiha o
ré o U]

tai lwong hitu co. Hiéu qua xtr ly amoni rat cao, khoang trén 99,8% cho
thiy khéng c6 sy trc ché qua trinh nitrat hoa boi Phenol!?® 29201,
Theo TERREROS Jests, MURO Claudia, ALONSO Ana and

SALGADO Alejandra (2017), kha nang phan huy sinh hoc phenol ¢ tai
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lwong khoang 11,2 kgCOD/m?®.ngay chi tir 30% — 41%, & tai luong khoang
7,97 kgCOD/m*.ngay kha ning phan huy dat trong khoang 37% — 56% va
& tai lugng khoang 3,3 kgCOD/m®.ngay su phan huy sinh hoc Phenol chi
dat khoang 37%3 46471
3.3.2. Dién bién hiéu sudt xi# Iy ciia bé SBR & cac nong dg Phenol dau
vao khéac nhau

Sau khi ldy mau nuéc thai dau vao va dau ra-ciia moi meé xu Iy dem
phan tich chi tiéu Phenol, ta ¢ bang két qua saus

Bang 3.8. Hiéu suit xir ly cia bé SBR theo

cac tai lwong Phenol dau vao

Nong dd phenol (mg/l) Hiéu suat xir
Ngay theo doi . : ly
Pau vao Pau ra (%)
. Sang 10.3 0.4 96.12
Toi 102 0.5 95.10
Sang 30.8 1.4 95.45
? Toi 30.5 1.2 96.06
Sang 46.4 2.7 94.18
’ Toi 46.0 2.2 95.22
Sang 92.1 8.4 90.88
) T6i 92.2 7.8 91.54
: Sang 147.4 28.7 80.53
Toi 146.3 26.1 82.16
Séang 194.4 47.8 75.41
° Toi 194.3 42.9 77.92
, Séang 292.1 108.2 62.96
Toi 293.3 100.1 65.87
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Tur Bang 3.8. ta xay dung biéu dd thé hién hiéu suat xir Iy Phenol cua

bé SBR tai cé4c tai lugng Phenol dau vao khac nhau nhu sau:
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~~
(=) 50 X
= 150
40
100 30
20
50
10
0 0
1 1 2 2 3 3 4 4 5 5 6 6 7 7
Ngay theo doi

Nong d6 Phenol dau vao Nong d6 Phenol diu ra
— Hiéu suit xir Iy
Hinh 3.12. Biéu d6 hiéu suat xir ly cia bé SBR theo cac tai luwgng
Phenol
s Nhan xet:

Tur bang 3.10 v&hinh 3.11, ta thay hiéu suat xtr ly phenol giam dan
tir 96.12% xudng 62.96% khi ting nong do phenol dau vao. Pic biét tai
nong d6 phenol dAt vao 1a 300 mg/l, hiéu suat xt ly giam rd rét (khoang
62,96% - 65,87%) S0 Vidi Cac nong do phenol dau vao khac. Véi dai nong
d6 10 mg/I, 30 mg/l,;50°mg/l, 100 mg/l cho thay hiéu suat xir Iy Phenol cua
bé SBR la kha cao (trén 90%). Khi ¢ cac nong do 150 mg/l , 200 mg/I cho
thay bé SBR van ¢6 kha niang xir Iy Phenol dugc khé tot.

Tat ca céc két qua déu phan &nh hiéu qua xtr ly cia mé hai ludn tét
hon ctia mé mot vai moi tai lugng phenol dau vao. Hay 1a qua trinh xu ly

Phenol trong bé SBR khi thay ddi tai lvgng Phenol dau vao, bun hoat tinh
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van can c6 thai gian thich nghi. Xu thé ting tai mé hai so véi mé mot duoc
thé hién rd rang nhat & tai lugng Phenol 300 mg/l (tir 62,96% lén 65,87%).
Nhu vy, khi ting tai lugng Phenol dau vao on dinh va tir tir thi hiéu qua xir
ly ciia bé SBR sé& tbt hon khi ting tai lwong Phenol dot ngot.

Hiéu suat xir Iy Phenol giam khi ting tai lugng Phenol cho thay nhan
dinh tai qué trinh thich nghi caa bun hoat tinh (trong-khoang thoi gian dau
vi sinh vat dang phan giai phenol & ham lugng thap, khi-dét ngot ting tai
lugng phenol, vi sinh vat bi ¢ ché phan giaisphenal trong' mot khoang thoi
gian) 1a hoan toan chinh xéac. Va day la nguyénrnhan chinh dan dén hiéu

suat giam khi tang tai luong Phenol dau vao.
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KET LUAN, TON TAI VA KIEN NGHI

1. Kétluan
Sau thoi gian nghién ctu, thuc hién luan van, t6i dat dugc mot sé két
qua nhu sau:

- Xay dung dugc md hinh bé SBR phong thi nghiém cé cong suét hoat
dong 20 lit/mé.

- BUN hoat tinh thich nghi tét véi nudtc thai gia~dinh va phét trién
manh (ndng d6 bun hoat tinh tiang tir 2508 mg/rién ‘dén 3313 mg/l). Bin
hoat tinh sau thich nghi c6 chi s6 SVI luéntreng khoang bun Iang rat tét (
87< SVI< 97).

- Sir dyng bé SBR dé xir Iy Phenol c6 trong nudc thai 1a hoan toan kha
thi, hiéu qua xir ly véi ndong @6 Rhenol khaang 100 mg/1 dat trén 90%. Khi
ting dan ndng d6 Phenol dau vao;-hiéu Suat xir Iy cua bé SBR giam dan.
Bun hoat tinh trong bé SBR chng’chitrkém vai su thay d6i dot ngot nong
dd Phenol dau vao.

- Thoi gian luu nudc trong bé"SBR (thoi gian tai pha xur 1y) cang cao
thi hiéu qua xur ly Phenol caa bé 'SBR cang tt.

- Thoi gian luu bun trong bé SBR (thdi gian Iuu giir bun hoat tinh) c6
mbi quan hé phirc-tap-(khdng phai quan hé tuyén tinh) véi hiéu qua xi ly
Phenol cia bé SBR.

2. Ton tai

Trong qué trinh thuc hién dé tai con mot s6 ton tai nhu sau:

- M5 hinh chua duoc thuc nghiém véi cac ngudn nuéc thai thuc té;

chua nghién ctru rd rang anh huong cua thoi gian luu bun hoat tinh téi higu

qua xt ly Phenol caa bé SBR.
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- Dé tai chua xéac dinh duoc bién d6 trén cia ham luong Phenol trong
nuéc thai ma céng nghé bun hoat tinh theo mé - bé SBR kho xir ly (hiéu
suat nho hon 30%) hoac khéng thé xir 1y.

- Dé tai con nhiéu dix liéu, s liéu lién quan dén tinh toan xay dung mé
hinh dugc lya chon, thiéu co s¢ luian kkhoa hoc (dua theo cac dé tai thuc
nghiém trude do).

- Mbt sb van d&, két qua nghién ctru chua c6'thé phan tich va thao luan
sau sac; thiéu sy so sanh véi cac cong trinh nghién ciru tuong tu.

3. Kién nghi

- Nhiing nghién ctu tiép theo c6 thé strdung cac ngudn nudc thai thuc
té dé danh gia hiéu qua xir Iy phenol cia'mé hinh-bé SBR da xay dung.

- Nghién ctru qué trinh thich nghi cua bun hoat tinh trong thoi gian dai
hon (xem xét dén van dé str dung,biin hat hiéu khi dé xu ly).

- Nghién ctru sau hon vé anh-huéngrcua thoi gian luu bun trong bé
SBR véi hiéu suat xir ly cia bé&' SBR (1dm rd qua trinh sinh truéng bin va

kha nang xtr ly ciia bun & cactudi bun khéc nhau).
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