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Tom tat: Nude réc fa nudc thai phat sinh tir qué trinh phan huy réac fai cac bai chon

1&p. Do rac thai do thy co thanh phdn rdt phurc tap va chua duoc phan loai trong qua trinh
thu gom nén thanh phén hoa hoc cla nurdc rac cing rat phirc tap va la mét trong nhiing
foai nudc thai kho xir ly nhét.

Dé xir ly nurde réc, ¢én &p dung 6 hop céc phuang phép nhur ca hoc, hod ly, sinh hoc
két hop vai hoa hoc. Trong bai bao ndy, chang toi xin trinh bay mét s6 két qua nghién curu
ap dung qua trinh keo tu da x& Iy dugc mét s6 thanh phén 6 nhiém co ban ¢ trong nurdc

= rac nhur cn ran lo limg (SS), chét hitu co, dé mau, ham lugng phét pho....

Tir két qua nghién ciru, cac tac gia dé xudt sir dung cac chat keo tu thong dung san co
trén thy trong trong nude dé xir Iy nudc rac.

Abstract: Leachate is wastewater generated from waste degradation in sofid waste
landfill site. Because domestic waste is very complex in its component and has not been
yet separated at source, so leachale's chemical component is also very complex. This is
one of the wastewater that is difficult to treat.

To treat leachate, it is necessary to combine mechanical, chemical-physical, biologi-
cal and chemical technologies. In this article, some results achieved from study on leachate
freatrent by applying coaguiation at Nam Son landfill site in Soc Son, Hanoi are given.
Some basic pollution components in the leachate such as suspended solid (SS),.COD,

cofour, phosphorus are removed partially in the coagulation process.
Popular coagulants are available in domestic markets to treat leachate are also pro-

posed in this study.

I. DAT VAN DR

Khu lién hop x(r 1y chat th&i rdin Nam San - Séc Son la
khu xir Iy chat thai tap trung Ion nhat cda TP. Ha Noi cing
nhy céc tinh phia Bc, nam trén dia ban cac xa Nam Son,
Bac San, Hong Ky huyén Séc Son. Hién nay, mdi ngay bai
rac tigp nhan dé x{r Iy 2200 - 2300 tan rac thai sinh hoat va
khodng 50 tan chat thai cong nghiép. Rac thai sinh hoat
duge xt ly theo phuang phap chén (p hop vé sinh. Sau
mbi 16p rac day 3 - 5m, rac dugc ddm nén bang may dam
rung 30 tan, phun hod chat khir mui EM (Effective
Microorgnism), phts mot I6p dat day 0,2 m. Qua trinh chon

I&p, x{t Iy rac hinh thanh mét lugng nudc rac rat lén khoang
700 - 1000 m¥% ngay dém do do &m tu nhién cla rac, do
nudc ¢o trong rac bi dén ép, qua trinh phan huy rac va do
lugng nudc mua tich tu trong & chdn 1ap rac. N&u khéng
dugc xir Iy kip thai thi nudc rac tich tu, tdn dong ¢6 thé pha
v@ bés bao cac 6 chon 1ap, hodc néu thai nudce rac chua
dugc xur Iy ra ngoai sé gay anh hudng dén méi truong.
Nudc rac 1a mét loai nudc thai 4o thi dac biét, chira
c4c thanh phan & nhiém voi d6 dam dac rat cao clia cae
axit béo, axit amin, NH,’, BOD, COD, va cac chat tro rat
khé phan huy sinh hoc nhu cac axit humic, fulvic, lignin,
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tannin... Cac chat nay lam cho nudc rac rat khé xir ly, dac
biét la cac hgp chat chira nito (trong do chi yéu laNH, "} va
cac chat gay mau t6i sam.

D& x{r 1y nudc rac, can phai ap dung t8 hop cac phuong
phap x{t ly nhu co hoc, hod ly, vi sinh, hod hoc. Trong
khuén khé bai bao nay, ching toi xin trinh bay mot s6 két
qua nghién ¢t vé qua trinh keo tu nham tim cac gidi phap
ap dung hiéu qua qua trinh keo tu trong x{r Iy nudc rac.

Nudc rac co ham luong chét ran lgling khong cao (tir
200 - 300 mg/l), nhung nd chua nhiéu hop chat hiu co
mang mau, khd phan huy sinh hoc, gay ra dd duc ldn lam
cho nudc ¢6 mau sam, gay can trd cac qua trinh xr ly chét
hiru cg va cac hop chat nito bang phuong phép vi sinh. Khi
khéng duoc x(7 Iy ma thai ra mai trudng, cac hop chat nay
$& can 1rd qué trinh quang hap cla cac loai thire vat thuy
sinh. Trong qua trinh x{r Iy vi sinh, cac chat ran lo Iing
ciing anh hudng t6i qua trinh phat trién clia vi sinh vat. Do
vay, dé thuan loi cho qua trinh xir Iy tiép theo, nuéc rac can
dudgc x{ Iy tach loai cac can khong tan, lam gidm do mau
va mét phan chat hiu co bang phuang phap keo tu trude
khi x(r Iy bang vi sinh.

II. POT TUGNG VA PHUONG PHAP

NGHIEN CUU

1.1, D&i tugng nghién ciru: Nudce rac tai khu lign
hop x{r Iy rac Nam San - Séc Son va cac hoa chat keo tu
théng dung.

i.2. Phugng phap nghién cur:

11.2.1. Chon hod chét cho qua trinh keo tu:

- Chon chat keo tu théng dung ta phén don nhém
sulfat Al,(SO, ),.18H,0 va PAC - mét loai polymer vé ca ¢6
chira cac thanh phan nham, oxy, hydroxyi va clorua (chi co
thanh phan nhom c6 tac dung keo tu va thudng dugc tinh
theo %A1,0, va 46 & mot trong nhitng chi tiéu chat lugng
clia chét keo tu). Phén don loai tieu chudn AL(SO,),.18H,0
¢O ham lugng nhém tinh theo Al O, la 15,5% (8,1% Al").
Cong thic hod hoc cia PAC ¢o dang
{AL(OH) CI, ] . PAC c6 d6 axit.thap, ham lugng

11.2.2. Quy trinh keo tu:

Liéu luong phén nhém hay PAC dugce xac dinh trén
thiét bi so sanh (Jar test). Mau nudc duoc 13y vao cac céc
khac nhau, co may khudy chay ciing téc d3. Cho chat keo
tu vao cac cdc, khudy vdi tde do 120 - 150 vong/phat trong
thai gian 1 - 2 phit, sau d6 gidm dan toc do. Day 13 giai
doan keo tu. N&u str dung chat tro keo tut polymer thi cho
thém polymer vao cac cdc vai ham luong xac dinh va khudy
thém 1 - 2 phut nifa. Day la giai doan tao bong. Tat may
khudly va dé€ 1ang, sau 30 phut lay mau & cing do sau nhu
nhau trong cac c6c d& phan tich.

11.2.3. Phén tich mau nuée: Phan tich cac chi tigu dac
trung clia nudc rac trude va sau xit ly nhu chét ran lo 1ing,
COD, d6 mau clng nhu su thay déi pH, do kiém, ham
lugng photpho. Do pH bang may Mettler Toledo MP 220.
Cac chi tigu COD, photpho, d6 mau dugc xac dinh theo
phuong phap do quang. Cac chi tiéu khac duge xac dinh
theo phuong phap chuan do.

1L KET QUA-NGHIEN CUU

IN.1. Nghién citu kha nang xif ly mau, COD va can
I Iing (S8) cua phén nhém va PAC (xem Bang 1 va
cac Biéu 46 1 va 2):

Két qua trong Bang 1 cha thay, lugng chat keo tu can
sir dung dé xtr 1y nudc rac rat |an. Hiéu qua keotu clia PAC
{tinh theo ligu lugng) cao hon 3 - 4 1an so véi phén nhom,
mac du ham lugng Al,O, trong phén nhom bang khoang
50% so vai PAC. Hiéu qua xdrly SS cuia PAC cao gap 2,2 -
2,5 1n so vai phén nham.

S dung phén nhém hodc PAC Ion dé keo tu sé lam
giam do kiém clia nudc sau keo tu, do la diéu khong thuan
Igi cho giai doan oxy hoa amoni sau do. Khi st dung phén
nhém, mudi nham bi thuy phan tao thanh axit, méi ion Al,*
taora Jion H, trcla 1 kg nhdm sulfat tao ra duge 9 mol H',
tuang ting vdi 0,75 lit axit chlohydric dac (36%). Axit sinh
ra sé lam gidm do kiém cla nude (1mol H* tiéu hao 61g

Bing 1: So sanh hiéu qud xi?ly méu vé S§ cia phén nhém v PAC

ALO, > 30%, tc do keo tu clia PAC I6n trong Phén nhom PAC
khodng pH thich hgp rat rong (tir 6 - 9) [1]. Ligulugng | B9 mau 85 Liéulugng | ©6 mau SS
- Chon chat trg keo tu théng dung ho (mgfl) (PtCo) (mgfl) {mg/h) (PUCo) {mg/l)

polyacrylamid va cac copolymer clia chung. Céc 0 1520 600 0 1520 600
chat tro keo tu khac nhau vé mat dién tich, poly- 600 590 347 100 755 447
mer tich dién duong 12 loai C {cationit), polymer 800 245 331 200 T 37
AT o P 1000 525 217 300 720 262
tich dién am Ig loai Ava loai trung tinh la Ioal_ N. 1200 498 230 400 620 551
Trong cac loai chat trg keo tu, dang C ¢o hiéu 1400 13 223 500 590 183
qua tot hon so vdi dang Ava N. Tuy nhién, loai A 1600 335 144 600 488 166
thuang duge dung phé bién do gia ré va dé sir 1800 300 119 700 481 147
dung [1]. 2000 263 99 800 400 118
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Biéy dé 1: So sdnh higu
= qud xi7 ly mau nude ric
ctia phén nhém va PAC

Al2(S04)3
e PAC

Bigu dé 2: So sdnh higu

Ham luong chat keo tu, mg/!

quad xiv Iy COD cua phén
nhém vd PAC

HCO,) va lam gidm pH. Murc d6 gidm do kiém khi sir dung
chat keo tu la PAC it hon so véi phén nhém, Do sir dung
phén nham vdi liéu lugng cao lam mat nhiéu kiém nén ddi
vdi xU 1y nudc rac chi sir dung PAC 1am chat keo tu [1].

Tir cac Bidu d6 1, 2 cho thay:

- Kha nang x{r ly mau clia PAC va phén nhdm xap xi
bang nhau {trong diéu kién pH nhu nhau).

- Kha nang x{r Iy COD clia PAC cao hon clia phén
nhém tir 1,8 dén 2,2 1an. Su khac nhau dé ¢6 nguyén nhan

thi hiéu qua keo tu tang ro rét va no lam giam duge lugng
keo tu 30 - 40% so vdi cung hiéu qua keo tu ctia PAC.

Clng ¢6 thé nhan thay, keo tu khdng nhitng tach dugc
thanh phan can khéng tan ma con'lam giam bét duge
COD va do mau do hydroxit nhém c6 khd nang hap phu
mét phan cac thanh phan trén. Kha nang hap phu clia
hydroxit nhém phu thudc pH cha mai trugng.

I.3. Anh hudng cia pH ban diu dén kha ning
xU Iy mau va COD cda chat keo tu (xem Bang 3):

do ham lugng nhém trong PAC cao hon trong phén
khoang 2 lan. Biing 2 Higu qué keo tu két hop gida PAC vi A101
2. Hiéu qua xr Iy véi sy phoi hop gita 5279 <~ 116 quia Keo ly ket figp g vaaAnwr
chét keo tu va trg keo tu: Ham luong 58 ’Hléu qu COD | Hiéu quaotach
D& tang higu qua keo tu cling nhu gidm gia PAC (()mg/l} (rggf) thch SS () (rg;;(/)l) COD {%)
thanh van hanh, sau khi kho sat mot sG loai chét T TR % 537 %
trg keo tu khac nhau, ching téi lua chon chat trg 200 172 54 519 4
keo tu A101 va st dung vdi liéu luong 2g/m?. Két 300 125 66 474 29
qua duoc trinh bay & Bang 2. 400 69 81 427 36
Qua Béang 2 ta thay viéc st dung chét trg keo 500 51 86 408 39
tu A101 dua vao hé sau khi da hoa tron chat keo tu 600 48 87 398 40
Tap chi
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Bang 3: Anh hudng cia pH ban déu dén khd nang xily mau v COD

s0 véi PAC vi dg t6n axit dé diéu chinh pH.

pH 915 8.02 752 702 Tuy nhién, viéc tang pH lai ¢b &nh hudng
Ham Iugng phén nham (mg/) | 0 1000 [ 1000 | 1000 khéng 16t t6i qua trinh xir ty vi sinh tiép
D6 mau (PUCo) 2150 520 401 385 theo vi 1am giam d6 kiém cha nudc thai.
’ (100%) | (75,8%) (3;}31%) {sgs_!}é’/v) Vi vay, st dung PAC c6 |gi hon vé nhiéu
623 372 mat.

cob imaf (100%) _| (40.3%) | (40.3%) | (40.3%) Y dung két hop giTta chét keo tu va
chét trg keo tu cho phép giam lugng chat

T-Fmg/ keo tu (PAC) dugc tur 30 - 40%.

0 e - Qua trinh keo tu khong chi tach duac
thanh phan can khong tan ma con lam
gidm dugc mot phan COD va dd mau clia
nudc rac. Tuy nhién, qué trinh keo tu cling
lam mat mét lugng phétpho. Vi vay phai
tinh toan fugng photpho can bd sung vao
cho qua trinh vi sinh sau do dua trén sé

0 ; f } : : : 4 | liéu phan tich nudc rac sau keo tu.
0 100 200 300 400 500 600 700 800 IV.2. Kién nghj
Ham hrong PAC, mg/! - Nerl ap djun’g qua tn’nh keo tu ‘vﬁao
. cac hé thong xtr Iy nudc rac. Tuy nhién,
Biéu do 3: Sur suy giam phétoho trong qué trinh keo tu qua trinh keo tu chi i Iy duge mat phan

K&t qua trong Bang 3 cho thay d6 mau gidm r6 rét hon
khi pH gidm, con mutc d6 gidam COD hau nhu khong khac
nhau. V& hiéu qua x( Iy, vdi cing mét ham lugng phén
nhém 1a 1000 mg/l va pH ban dau 1a 9,15, khi diéu chinh
pH dén8,02; 7,52 va 7,02 thi hiu qua x{r Iy mau dat 75,8%;
81,3% va 83,7%; hiéu qué x& Iy COD gén nhu khong ddi
bing 40,3%.

lIt.4. Nghién ciru sy suy giam photpho trong qua
trinh keo tu (xem Biéu d6 3):

Tur Bi€u dd 3 cho thay, qua trinh keo tu cing lam gidm
mét phéan phétpho trong khi lugng phétpho thudng 14 thiéu
cho nhu ¢au xU ly vi sinh sau d6, vi thé c&n hét suc han ché
sut hao hut. Su suy giam phétpho trong qua trinh keo tu la
do qua trinh tao chat két tha nhém photphat. Muc db suy
gidm phu thudc vao liéu lugng chat keo tu dua vao hé.

Su suy gidm ham lugng phétpho con co thé do trong
nude rac ¢6 nhiéu ion Ca? va photpho tao thanh chat
photphat canxi két tla. Trong qua trinh keo tus c6 thé xay ra
cac phan (ng sau:

POF + AR — AIPO, |

PO* + Ca* — Ca, (PO,), |

1V. KET LUAN VA KIEN NGHI

IV.1. Két luan:

- N&u qua trinh keo tu nham muc tiéu khir mau nude
thai thi st dung phen nhém lam chat keo tu sé ¢é foi hon
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cac chat 6 nhidm c6 trong nudc rac. Do
do, cac hé thdng x{r ly phai t8 hop cac
phuong phap x{ Iy khac nhau méi ¢6 thé bao dam x{ Iy
nudc rac dat cac yéu clu cla Tiéu chudn mai trudng Viat
Nam. g

- Viéc sl dung cac hoa chat keo tu théng dung nhu
PAC va phén nhom dé xir Iy nudc thai néi chung va nudc
rac ndiriéng 1a kha thi vé k§ thuat va kinh t& trong diéu kién
nudc ta. BAng thai, khi &p dung qua trinh keo tu vdi cac
hoa chét nay, cac san pham tao ra la cac chat khong déc.
Chang t6i ki€n nghi nén st dung cac ho4 chéat nay 1am cg
s8 dé thigt ké day chuyén cang nghé xit Iy nudc rac, thay vi
st dung voi bot nhu mot s6 hé théng hign nay dang thuc
hién.
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