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NGHIEN CUU HIEU QUA XU LY LAN TRONG
'NUOC THAI CHE BIEN THUY SAN BANG
PAT PO BAZAN TRONG PHONG THi NGHIEM

C6 Thi Kinh', Pham Viét Nit', Lé Anh Kha' va Lé Van Chién'
ABSTRACT

Water pollution caused by waste water from fish processing factories is a current concern
of public community. The presence of phosphorous in treated water is considered as one
of the main causes of nutrient accumulation process leading to eutrophication in
surrounding river systems. In order to find solutions for removing phosphorous from
waste water, phosphorous removal capacity of a material from natural basalt was
evaluated. In fact, 1g basalt soil adsorbed 1.51 mg PO;". The results indicated that
basalt soil was potentially effective in treating wastewater from fish processing factories
with 99.7 % of phosphate was removed and the remaining concentration of total
phosphorus in the effluent water was about 0.31 mg/L
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Title: The effectiveness of phosphate removal of seafood processing wastewater by
basalt soil in the laboratory

TOM TAT

O nhiém nguon meée do nwée thai tiv nuede thai nha mdy ché bién thiy san dang la mét
van dé dwoc sw quan tam déc biét ciia cong dong. Sw hién dién cia cac hop chdt cé chira
lan sau qua trinh xit ly nudc thai dwoc xem la mot trong nhiing nguyén nhan chinh cua
qud trinh tich liiy dinh duong dan dén sw phii dieong & cdc hé thong séng ngoi noi tlep
nhdn nguon nwée nay. Dé tim ra nhing gidi phdp xit Iy lan hiéu qua, ching t6i da tien
hanh thi nghiém hiéu qua xi Iy trén vat li¢u ddt do bazan. Két qua nghién ciru cho thdy
loai vt li¢u nay c6 tiém nang dung aé xir Iy mede thdi cua nha mdy ché bién thity san.
Véi 1 g dit do bazan cé thé hap phu dwge 1,51 mg PO, . Két quad cho thdy hiéu sudt xir
Iy lan boi vat liéu nay rat hiéu qua, dat 99,7 % va ham lwong lan con lgi trung binh trong
niede dau ra chi khodang 0,31 mg/L.

Tir khéa: Hap phu, tong lan, xi¢ Iy nwéc théi, dit dé bazan

1 GIOI THIEU

Nudc ta da va dang khong ngung day manh cong nghiép hoa hién dai hoa nham
thic ddy sy phat trlen ctia nén kinh té. Diéu d6 dan dén hang loat cc khu cong
nghiép moc Ién, va néu khong co sy kiém soat va quan ly chat ch thi sy phat trién
vé kinh té s& danh ddi bang su pha hoai vé méi truong va cudi cung dan dén 6
nhiém méi truong. Van d& 6 nhiém do khu cong nghiép, dic biét 6 nhiém méi
truong nude 1a van dé bic thiét can cd sy quan tdm chat ché cta cép quan 1y va
ban nganh co6 lién quan. Nudc thai tir cac khu cong nghiép (KCN) chira ham lugng
dam, 1an, cac chét hiru co doc hai kho phan hiy, cac loai vi trung gay bénh,... rat
cao, dic biét 1a cic nha may ché bién thily san déu chua dugc xir 1y hodc xir 1y

! Khoa Moi truong va Tai nguyén Thién nhién, Trudng Pai hoc Can Tho
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chua triét dé trude khi dwa ra moi truong bén ngoai (Bui Thi Nga, 2006). Day 1a
ngudn dinh dudng tao diéu kién thuan loi cho hién twong phu dudng cua cac thuy
vyc, tao phat trién manh va khi chét di s& phong thich cac doc t6 lam anh huéng
den doi song cua thuy sinh vat, gay ra hién tuong 6 nhiém cac kénh rach. Pay la
vén dé da va dang de doa dén ngudi dan séng xung quanh cac KCN.

Hién nay, mot s6 bién phap xur Iy nudc ché bién thuy san chu yéu chi loai bo dugc
ham luong chat hitu co bang cach oxi hoéa sinh héa nhung ham luong nito va
photpho thi giam chua dang ké (Green and Shelef, 1994), Mitsuhori ef al. (2009).
Cho nén, viéc nghién ciru loai bo 1an cho nha may ché bién thuy san trudc khi thai
ra moi truong bén ngoai 13 rat can thiét.

C6 nhiéu bién phap loai 1an d4 dugc nghién ctru va ap dung nhu ding hoa chat keo
tu gbc sat va nhom dé khir 1an trong nude thai, dung khéi bé tong rong, dung thuy
sinh thyc vat dé hip thu,... (Drizo ef al., 1999). Lé Anh Kha et al. (2003). Tuy
nhién, cic bién phap niy c6 nhimng han ché 1 tén nhiéu chi phi va dién tich cho xtr
ly. Theo Lé Anh Kha va Masayuki Seto (2003), sir dung nhiing hat dat nung c6 thé
loai duoc 1an trong nudc thai, va theo Tran Pirc Ha (2002) nhirng hat dt nung c6
chtra nhitng gbc kim loai nhu sit c6 kha ning hap phu photpho,... Tir nhitng thyuc
té trén, dé tai “Nghién ciru hiéu qua xir Iy lan trong mwedc thai ché bién thity sdan
bang dat do bazan trong phong thi nghiém” duoc thyc hién nham: (i) lya chon
méu dit do bazan co kha ning lam giam ham luong 1an trong nude cao nhat; (ii)
xac dinh kha ning hip phu lan cta vat liéu dit bazan d6i voi nude thai ché bién
thuy san.

2 PHUONG PHAP NGHIEN CUU
2.1 Thoi gian va dia diém nghién ciru

Tién hanh bé tri thi nghiém va phan tich miu tai Phong Thi nghiém Chat luong
Moi truong, Khoa Moi truong va TNTN, DPai hoc Can Tho tor 06/2010 dén
05/2011.

2.2 Vit liéu nghién ciru

Nudc thai ché bién thiy san dugc thu tai Cong ty Trach nhiém hitu han Thuc phérn
Xuat khau Nam Hai, Khu cong nghiép Tra Néc 1, Thanh phd Can Tho.

Mau dét do bazan duge thu tai tinh Binh Duong. Cac mau duoc thu & cac vi tri doc
theo qudc 16 13 thudc huyén Thi Dau Mot, Tan Uyén va Bén Cat tinh Binh
Duong. Véi mong muén tach 16p dat chira nhidu hitu co trén bé mit, cac mau dat
bazan déu dugc thu & d6 sau 0,4 m. Cac miu dét sau khi dwoc mang vé dem phoi
kho, sau d6 nung & 500°C trong 2 gio dé loai bo ham lwong chét hitu co ¢o thé co
lan trong mau dét, sau d6 dem nghién nho va riy qua hai loai sang loc c6 kich
thudce loc 1a Imm va Smm dé lya chon kich co vat lidu tir 1 - Smm dé dung cho cac
thi nghiém.
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Hinh 1: Cic miu dit dwgc 14y ngiu nhién  Hinh 2: V4t liéu dit bazan c6 kich thuéc
¢ tinh Binh Dwong 1 - 5mm sau khi qua ray

2.3 Phuwong phap bo tri thi nghiém

2.3.1 Xdc dinh mau ddt do bazan c6 kha nang lam giam ham heong photphat
trong nudc tot nhat

Can 1g mdi loai mau dat cho vao cic binh tam giac riéng biét. Sau d6 cho vao

100ml dung dich chta PO.> voi né)ng do 3mg/l, dé 24h dem xac dinh né)ng do

PO,* cuia dung dich trong cac nghiém thirc. Gia dinh trong 24h, mau dit phat huy

hoan toan kha ning hap phu PO, ¢6 trong dung dich. Thi nghiém dugc bb tri mdi

mau dét 14 1 nghiém thirc va 1 nghiém thie d6i chimg khong c6 dat. Thi nghiém

duoc lap lai 3 lan.

Tang ndng d6 PO, trong 100ml dung dich 14 30mg/I va tién hanh trong diéu kién

tuong tyr. Mdi mau 1a 1 nghiém thirc va 1 nghiém thirc d6i ching khong c6 dét. Thi

nghiém duoc lap lai 3 1an.

2.3.2 Nghién ciru xir Iy ldn trong mude thai ché bién thiy san bang hé thong xir Iy

¢6 chira vt liéu dat dé bazan

Tién hanh b tri thi nghiém xac dinh kha ning hap phu lan trong nudc thai ché

bién thiy san cua vat liéu d4t do bazan da dugc lya chon trong thi nghiém 1.

Nude thai tir bé cip qua binh giir muc, qua bé composite chira vat lidu dit bazan

v6i luu lugng 6lit/gio va duge diéu chinh 6n dinh trong sudt qué trinh thi nghiém:

— Bé cép la bé nhwa c6 thé tich 300 lit.

- Binh giit muc c6 kich thuée 50cmx35cmx25¢m duoce gin phao giit myc dé on
dinh luong nude thai ddu vao hé thong xir Iy chira 40 lit nude.

- Bé chua vat lieu dit do bazan cé kich thuéc 50cmx35¢cmx25cm 13 bé
composite dang hinh khi chir nhat. Bén trong dugc thiét ké khi nudc thai vao
di chuyén theo dudng zich zic.

Tién hanh thu mau sau khi hé théng on dinh tai cac vi tri trude va sau hé théng.
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Nué& Nuérc thai

déu vao Bé céip VVO_ —— dhura

T—

A 4

Binh gitr myc Bé chira dét do bazan va nudc thai
Hinh 3: So' dd h¢ théng thi nghiém téng quat

2.4 Chi tiéu va phuong phap phin tich

— Nhiét d6 dugc xac dinh bang nhiét ké.

- pH duogc xac dinh bang may do PIONEER.

- B duc: duoc do béng may do d¢ duc Lovibond.

_ EC: xac dinh bang may do EC Multiline P,.

— Oxy hoa tan (DO) dugc do bang may do Dissolved Oxygen meter YSI 5000.

- Xac dinh TDP, PQ43', TP: phuong phap Acid Ascorbic theo Phuong phap
chuan phén tich chat lugng nude va nude thai (ALPHA, 2000).

Xdc dinh PO/

Hat SmL mau, thém 1’ giot phenolphthalein. Néu c6 mau l}éng xuat hiéq thi thém

ting giot SN H,SO4 dén khi vira mat mau. Thém 0.8mL hon hop hoéa chat (H,SO,

SI\I, K(SbO)Q4H4061/ZH20, (NH4)5M07024.4H20, Ascorbic acid 0.1 M) /SmL

mau va trén déu hoan toan. So mau & budc séng 880nm.

Xdc dinh TDP, TP

Hat SmL mau, thém 1 ’gi()t phenolpl}thalein. Néu c6 mau héng xuat hién thi thém

tung giot SN H,SO,4 dén khi vira mat mau. Thém 0,1mL H,SO4 va 0,05g K,S,05

dem Autoclave trong 30 phit voi P = 98 to 137 kPa. B¢ ngudi va thém 1 giot

phenolphthalein, va trung hoa dén khi vira xuat hién mau hong véi NaOH. Thém

0,8mL hon hgp hoa chat/SmL mau va trén déu hoan toan. So mau & budc song

880nm.

2.5 Xir Iy s6 liéu

— Sir dung phan mém Excel dé xir 1y s6 liéu va vé& biéu do.

- St dung phén mém SPSS dé so sanh sy khac biét ciia cac mau.

3 KET QUA VA THAO LUAN
3.1 Xac dinh méu dit hip phu lan hiéu qua

Qua hinh 4 thé hién kha ning lam giam ndng do PO4* cia 1g dit bazan trong
100ml PO, ndng d6 3 mg/L. Cac miu dat do bazan déu c6 kha ning lam giam
ham lugng PO,* trong nudc, trong dé cac mau 1, 3, 4, 6 va 7 thé hién kha nang
lam giam ham lugng PO, rat tot voi higu suat xir 1y 93,5 - 96,9 % ham lugng
photphat ban dau. Tuy nhién, mau 2 va mau 5 chi xir Iy dugc lan luot 1 77,5 % va
82,6% ham lugng photphat.
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Hinh 5 thé hién kha ning lam giam ndng do PO,* cua 1g dét bazan trong 100ml
PO,’ndng d6 30mg/L. Sau 24h thi nghiém, mau 5 hip phu photphat thip nhit
23%; mau 1, mau 2, miu 4, mau 6 hip phu 34,7 - 38,7 % lugng photphat dwa vao;
mau 3 va mau 7 hép phu PO, v6i hiéu suét 1an luot 1a 51,1 % va 51,2 %.

+ Dung dich PO ndng dd 3mg/L, thé tich 100ml + Dung dich PO, nong dd 30mg/L, thé tich 100ml

35 P05 (mg/L) 4 POs” (mg/L)

3 e 0l
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BC miu1 miu2 méu3 maud4 mau5 maub mau7 DC  miu1 miu2 mAu3 miud miu5 miub miu7
méu dat do Bazan mAu dét d6 Bazan
Hinh 4: Kha ning loai photphat cia 1g Hinh 5: Khi nang loai photphat ciia 1g
dit dé bazan véi ndng do PO, 3mg/L dit d6 bazan véi ndng do PO, 30mg/L

Nhu véy, tong hop két qua cta thi nghiém trén c6 thé két luan rang mau 3 va mau
7 thé hién dugc kha nang loai lan hiéu qua nhét trong cic mau dét thu duoc. Chinh
vi thé mot trong hai mau dit do bazan nay c6 thé duge sir dung trong cac thi
nghiém con lai. Theo d6, mau 7 da duoc chon dé su dung trong céc thi nghiém
tiép theo.

3.2 Xac dinh thoi gian va kha ning hip phu lan ti da

O nghiém thirc d6i chimg nong do PO,> khong thay doi va khong chénh léch giita
cac lan lap lai, vi vAy ching t6 nong d photphat trong nghiém thirc c6 mau dat
giam la do 1g dat d6 bazan hap phu.

6] nghiém thirc voi dat do bazan, trong 2 gio dﬁl{ ham luong photphat giam manh
nhat, tir nong d6 photphat la 30 mg/L sau 2 gio néng d6 con 17,1 mg/L. O cac thoi
gian sau nong d6 photphat giam it, & 6 gio nong do photphat 1a 14,9 mg/L giam
49,3 %.

35 PO, (mg/L)

30 - * g * g

25 4

20 1 ——NT1
15 = 2 —=— NT2
10
5
0 T
0 1 2 3 4 5 6
thoi gian(gio)

Hinh 6: Thoi gian va kha ning hip phu lan ti da cia 1g dit d6 bazan trong 100ml dung
dich PO 30mg/L 100ml dung dich PO, 30mg/l dwoc theo doi trong 6 gid
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Nhu vdy: - Thoi gian dit d6 bazan hap phu tét nhat 1a 2 gio.

- V6i 1g dat do bazan hap phy 1,51 mg PO, twong duong vdi 0,49 mg
P-PO,”

3.3 Khi niing loai b6 lan trong nuéc thii ché bién thity sin bing hé thong loc
chira vit liéu dat dé bazan

Nude thai dung 1am thi nghiém da dwgc xur Iy amon hoa va nitrat hoa. Trong thi
nghlem nay nude thai cho vao bé cap suc khi 24h, tiép tuc cho  qua bé gilr muyc,
cubi cuing cho qua hé théng véi luu tde 6 lit/gio. Tlen hanh thu mau dau vao va dau
ra cua hé thong trong 4 dot. Trong d6, dot 1 thu miu sau khi hé thdng hoat dong
6n dinh, mdi dot con lai cach nhau 10 gio.

3.3.1 EC

Gia tri EC cac miu dau vao dao dong trong khoang tir 2190 — 2460 uS/cm. Gi4 tri
EC dau ra cua cdc dot thu mau dao dong trong khoang tir 2060 — 2440 pS/cm. O
tat ca cac mau dau ra gia tri EC ludn thap hon so v6i dau vao, diéu nay co thé dugc
giai thich la do lop vat lidu dat do bazan da giir lai mot sb cac ion co trong nudc
trong d6 thé c6 PO, (Hinh 7).

3000

2500 -

2000

1500 +

1000 +

500 -

0 4
bot 1 Dot 2 Dot 3 bot 4
|

‘ @ Dau vao obaura

Hinh 7: Bién déng EC trong cac dot thu miu

3.3.2 pHva dj duc
Hinh 8 va 9 thé hién két qua khao sat dién bién pH va do duc trong thi nghiém.

pH nudc thai dau vao mang tinh chit kiém nhe va bién dong khong 16n trong
khoang tir 7,98 - 8,34. Cac gi4 tri pH dau ra sau khi qua bé chira vat liéu dat do
bazan thi c¢6 sy bién dong cao va ting din déu trong thoi gian khao sat tir 4,24 &
dot 1 va dat 7,11 ¢ dot 4. pH cua nudc thai co thé mot phﬁn phu thudc vao pH cua
dat (Hoang Hung, 2000). Nud6c thai truéc khi cho qua hé thong c6 gia tri pH
khoang 8,3 nhung sau khi di qua cac 16p vat liéu thi pH dau ra chi dat 4,24. O cac
dot thu mau con lai, mau dit dugc trung hoa dan, hé dém cua dat bi yéu, diéu do
lam gia tri pH céac dot con lai tang lén. Dén dot 3 va dot 4 gia tri pH lan luot 1a
6,57 va 7,11. Cac gia tri pH nay dat quy chuin chét luong nudc mét loai B1 theo
QCVN 08:2008/BTNMT.
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Hinh 8: pH trong cic dot thu miu Hinh 9: P duc trong cic dot thu miu

Gia tri do duc co su chénh légh khé cao gitra dau V;ao Vé‘l'd?ﬁu ra. Tuy nhién, khong
vuot qua gidi han cho phép vé d§ duc cia Quy chuan chat lugng nudc mat loai Bl
cia QCVN 11:2008/BTNMT (Hinh 9).

3.3.3 DO, TDP

Hinh 10 cho théy ham luong DO c6 su chénh l1éch 16n giita cac dot thu mau. Nudc
thai duoc suc khi 24h sau d6 cho qua binh giit myc va di qua hé thong cho nén
mau ¢ dot 1 ham luong DO dau vao va dau ra gan tuong duong nhau ¢ muc
khoang 6,8 mg/L. Do trong nudc thai co rat nhiu tao, sau khi dé mot thoi gian tao
phat trién manh trong binh giit myc di liy luong oxy trong nudc cho nén ham
lugng DO gidm manh trong céc dot 2, dot 3. Ham lugong DO dau vao trong dot 3 1a
0,22 mg/L. Ham lugng DO diu ra dot 1 chénh 1éch khong dang ké so voi dau vao.
Ham luong DO dot 2 va dot 3 tang 1én so v6i dau vao twong ung 1a do nudc thai
chay trong hé thong da tiép xuc véi khong khi va da hoa tan 1 lugng oxy vao nudc.

8 [TDP .00

i 5.00

6 4
= 5 ] 400
o
E 41 3.00
]
8 39 2.00

2 4

.00
1 4
o [T ep
Pot1  Dot2 DPot3  Dot4 Evt1 Bot2  Egt3 EBot4
‘ mbiuvio 0OPiura mEiuwe  Ofdura

Hinh 10: Bién dong DO trong cic dot thu mAu Hinh 11: Bién dong TDP trong cic dgt thu miu

Ham lugng TDP bién dong khong cao giita cac mau dau ra tir 0,07 - 0,42 mg/L.
Ham luong TDP & cac dot thu mau ddu vao cao hon ham lwong PO,> diu vao
khong cao khoang 0,5 mg/L, giita cac miu dau ra khoang 0,15mg/l. Giéng nhu
ham luong PO,> ham lugng TDP ciing c6 chidu hudng ting & cac dot thu miu diu
ra (Hinh 11). Hiéu sut xtr Iy TDP dot 1 1a 98,7 %, dot 2 14 98,6 %, dot 3 14 94,8
%, dot 4 1a 92,0 %.
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3.3.4 PO/ va TP

Két qua cho thidy ham lugng PO,” giita cac dot thu mau khéng cao tir 0,03 -
0,27 mg/L. Va ¢ cac gia tri do déu dat quy chuan chat luong nudec mat QCVNOS:
2008/BTNMT (loai B1). Hiéu suét xir Iy PO4 dot 1 1a 99 %, dot 2 1a 99,7 %, dot
314 96,0 %, dot 4 1a 94,7 %. Cac dot thu mau dAu ra 3 va 4 ham lugng PO,> tang
1én do kha nang hap phuy cua vt liéu tré nén yéu. Nguyén nhén vat liéu tré nén ycu
¢6 thé 1a do vao thoi diém nay tao trong nudc thai nhidu, luong tao ndy bao quanh
cac hat vat li¢u gay can trdé kha nang hép phu cua cac hat vat liéu.

P-PO,” (mg/L
6.00 s (mg/L) 700 - 1P (mg/L)
5.00 | 6.001
4.00 5001
4.00 +
3.00 4
3.00 -
2.00 +
2.00 -
1.00 4 1.00 4
0.00 0.00 -
bot1 Dot2 Dot3 Dotd Dot1 Dot2 Dot3 Dot4
’m‘ mDhauvio oPaura

Hinh 12: Bién dong PO,” qua cic dot thu mAu Hinh 13: Bién dong TP qua cc dgt thu miu

Qua hinh 12 ham luong TP bién dong it giita cac mau dau ra khoang tir 0,20 -
0,51 mg/L. va cao hon ham lugng P-PO,”, ham lugng TDP rit thap. Trong nudc
thai ddu ra ham lugng PO, khoang 1mg/L, TDP khoang 0,5 mg/L. Diéu nay
chtng t6 ham luong lan trong nudc thai chu yéu ¢ dang PO,> hoa tan. Hiéu suat
xu ly TP dot 1 1a 96,7 %, dot 2 1a 95,9 %, dot 3 14 94,8 %, dot 41a 0,91 %.

4 KET LUAN VA KIEN NGHI

4.1 Két luan

Vé6i 1g dit d6 bazan hdp phu dugc 1,51 mg PO, twong duong véi 0,49 mg
P-PO,".

Trong thi nghiém xir Iy nudc thai ché bién thiy san bang hé thong bé xir 1y lién tuc
voi1 luu toc 6lit/h da d’at ket qua hi€u suat xu ly PO> trong 4 dot ché,nh léch tur
94,7 - 99,7 %; hiéu suat xtt Iy TDP chénh 1&ch tir 92,0 - 98,7 %; hiéu suat xu ly TP
ch@nh léch tr 91,0 - 96,7 %, cac chi tiéu khac (trt DO) déu ‘dat quy chuan
chat lugng nudc mat loai dung cho muc dich nuéi trong thuy san
(QCVN11:2008/BTNMT).

4.2 Kién nghi

Nghién ciru thém vé kha ning hdp phu lan cua cac loai dit do bazan & cac dia
phuong khac.
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