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ABSTRACT

The research was carried out at college of aquaculture and fisheries, Can Tho
University from March to June, 2008. The objective of the research is rapidly reducing
nutrient matters lower than limits of water quality standards TCVN 6984-2001 and TCVN
5945-2005 for allowed directly discharge to surrounding rivers and canals. The research
includes three experiments with three flocculants chemicals, cake alum and potash alum and
ferrous sulfate. Each experiment was designed five treatments: 0, 5, 10, 15 and 20 mg/L of
flocculants and replicated three times for each treatment. Turbidity, total nitrogen (TN),
soluble reactive phosphorus (SRP) and total phosphorus (TP) were measured at beginning, 2,
12 and 24 hours. The results showed that both cake alum and potash alum have effective
reduced turbidity, soluble reactive phosphorus and total phosphorus. With concentration of 20
mg/L, cake alum and potash alum have not significantly changed pH and concentration of
aluminum of water. Ferrous sulfate has also effective reduced soluble reactive phosphorus and
total phosphorus but has not reduced turbidity of water. Concentration of total iron of water
has increased when treated with ferrous sulfate. Cake alum, potash alum and ferrous sulfate
have not effective reduced total nitrogen of water.
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TOM TAT

Nghién ciru dugc tién hanh tai Khoa Thuy san, Pai hoc Can Tho tir 3-6/2008. Muc
tiéu cua nghién ctru 1a xir 1y 1am giam nhanh ham luong vét chat dinh dudng xudng thip hon
mtc cho phép cua tiéu chuan chat lugng nuéc TCVN 6984-2001 va TCVN 5945-2005 dé
dugc thai tryc tiép ra song rach. Nghién ctru gdm 3 thi nghiém véi 3 loai hoa chat gay keo tu
gom: phén nhom don (Aly(SO.)s. 18H,0), phen nhom kep (KAI(SO4),2.12H,0) va phen sat
(FeSO,. 7H20) Mbi thi nghiém gom 5 nghi¢ém thuc voi nong d6 xur ly 12 0, 5, 10, 15, va 20
mg/L, mdi nghiém thirc 1ap lai 3 1an. Do duc, tong dam (TN), 1an hoa tan (SRP) va tong lan
(TP) duoc do lic bat dau, 2, 12 va 24 gio sau khi tién hanh thi nghiém. Két qua thi nghiém
cho thdy ca hai loai phén nhom déu ¢6 tac dung 1am giam do duc, 1an hoa tan (SRP) va tong
lan (TP)trong nudc. V&i ham lwong xir Iy 20 mg/L, phén nhom khong lam thay d6i 16n pH va
ham lugng Al trong nude. Khac vdi phén nhdm, phén sit ¢6 tac dung 1am giam 14n hoa tan va
tong lan nhung khong lam giam d6 duc cia nude. Ham luong sit tong s6 trong nude ting khi
xtr ly phén sit. Ca loai hoa chat déu khong c6 tac dung 1am giam tong dam (TN) trong nudc.

Tir khoa: Phén nhém, phén sét, nudc thai, ca tra

! Khoa Thuy san, Pai hoc Can Tho
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GIOI THIEU

Dong Bing Song Cuu Long (PBSCL) ¢6 khoang 600.000 ha dién tich méat nuéc ngot,
1a noi ¢6 tiém ning rat 1on cho viéc nudi cac loai ca nudc ngot nhu: Ca tra, basa, vo dém, hi,
tom cang xanh, ca ro dong trong do, ca tra (Pangasianodon hypophthalmus) la d6i tuong
dugc nuoi chinh va truyen thong Ca tra voi ddc diém d& nubi, thich ung tot voi didu kién moi
truong nén duoc nudi phd bién trong cdc ao d4t ciia ndng dan cac tinh PBSCL, dic biét 1a cac
tinh An Giang, Dong Thép va Can Tho... Mic dU dién tich c6 giam trong ndm 2006 va 2008
nhung nang sudt nudi ca Tra tham canh IIen tuc tang trong nhitng nim gan day. Theo s liéu
thong ké nam 2008, dién tich nudi ca Tra tham canh ciia PBSCL dat 5240 ha, san luong dat
1,128 triéu tan (http://www.vnchannel.net).

Séan luong va dién tich nudi ting 12 tin hiéu dang mimg cho sy phét trién nudi thiry san
& PBSCL, nhung ciing c6 diéu dang quan tdm la nguén nude va moi truorng bi 6 nhiém ngay
cang nghiém trong, dich bénh thuy san xay ra thuong xuyén va ngay cang tram trong. Theo
c4c nghién ctru vé chat lugng nudc ao nudi ca Tra tham canh (L& Bao Ngoc, 2004; Huynh
Trudng Giang, 2008; Cao Van Thich, 2008) thi mot s6 yeu t6 nhu d6 duc, TSS, TN, TP... hiu
nhu vuot céc tiéu chudn vé chét luong nude TCVN 5945-2005, TCVN 6774-2000, TCVN
6980-2001, TCVN 6984-2001... Hién nay, hau hét cic ao nudi déu c6 ti 1 thay nude 16n hon
30%/ngay vao giai doan cudi vu nudi, trong khi khong cé hé thdng xir Iy nude thai trude khi
thai ra moi trudng. V6i toe do phat trién ciia nghé nudi ca tra nhu hién nay thi ching bao lau
nita chat lwgng nude ty nhién bi 6 nhiém de doa dén tinh bén viing cua nghé nudi ca tra ndi
riéng va moi truong séng ctia con ngudi ndi chung.

Dé 1am giam d6 duc va cac chat dinh dudng trong nudc & cac thuy vuc ty nhién hoic
ao nudi thiry san, phén nhdm va pheén sit thuong duogc sir dung (Boyd, 1990; Bratby, 2006,
Ebeling, 2003...). Vi vidy, muc tiéu cua nghién ctu nay & st dung phen nhdém don
(Aly(SO4)3.18H,0), phén nhdm kép (KAI(SOx),.12H,0) va phén sit (FeSO,.7Hz0) dé xu Iy
nhanh (trong 24 gio) nude thai ao nudi cd tra tham canh dam bdo cac yéu t6 dinh dudng giam
xudng thap hon gidi han cho phép cia cac tiéu chuan vé chit luong nuédc dé dugc phép thai ra
moi truong.

PHUONG PHAP NGHIEN CUU

Nghién ctru dugc tién hanh tai phong thi nghiém Chat luong nudc ctia Khoa Thuy san,
Dai hoc Can Tho tur thang 3-6/2008. Nghién ctru gom 3 thi nghiém trén 3 loai hoa chat xtr ly
(A|2(804)3.18H20, KAl(SO4)212H20 va FESO4.7H20):

Bo tri thi nghi¢m

Céc thi nghiém dugc bb tri trong bé hinh try, day chom c6 thé tich 50L, dat ngoai troi.
Mbi thi nghiém gdm c6 5 nghiém thuc dugc bd tri theo kiéu hodn todn ngau nhién
(Completely Randomized Design), mdi nghiém thic dugc lip lai 3 1an, cac nghiém thic thi
nghiém gom:

- Nghiém thirc 1: Khong xir Iy hoa chat (ddi ching)

- Nghiém thirc 2: Xir Iy hoa chét véi liéu lwong 5 mg/L
- Nghiém thirc 3: Xir Iy hoa chat vé6i liéu luong 10 mg/L
- Nghiém thirc 4: Xir Iy hoa chat vé6i liéu luong 15 mg/L
- Nghiém thirc 5: Xir Iy hoa chit véi liéu luong 20 mg/L

96



Ngudn nudc dung trong thi nghiém duoc léy tryc tiép tir ao nudi ca tra & O Mon (Cén
Tho) vao giai doan sap thu hoach. Nuge dugce chuyén vé phong thi nghi¢m bang xe bon va trit
trong bé composite trudc khi tién hanh thi nghiém. Khi bat dau thi nghiém, nudc trong bé
chira dugc tron déu, sau do cip vao cac bé thi nghiém va tién hanh thu mau lan dau.

Thu miu nuée

Tru6ce khi xir Iy hoa chét xir 1y, thu mau lan dau. Sau khi xir Iy hoa chét tién hanh thu
mau 5 lan véi cac khoang thoi gian lan lugt la: 2 gio, 4 gio, 6 gio, 12 gio, 24 giv. Mau duoc
gitr lanh & nhiét do 4°C va ticn hanh phan trong 24 gio. Cac chi tiéu chat lugng nudc dugc do
gom: do duc, pH, TN, TP, PO, va Al hoac Fe.

Phuong phap phén tich miu nuéc

Mau nuéc duoce phan tich theo cac phuong phap sau:

Chi tiéu Phuong phap
b6 duc Nephelometric (2130 B. APHA et al., 1995)
pH May do YSI 556
TSS Say 103-105°C (2540 D. APHA et al., 1995)
TN Persulfate (4500-Nog D. APHA et al., 1995)
Khu Cadmium (4500-NO3” E. APHA et al., 1995)
TP Persulfate (4500-Norq D. APHA et al., 1995)
Stannous Chloride (4500-P D. APHA et al., 1995)
PO, Stannous Chloride (4500-P D. APHA et al., 1995)
Al Eriochrome Cyanine R (3500-Al D. APHA et al., 1995)
Fe tong sd Phenanthroline (3500 D. APHA et al., 1995)

Xir 1y s6 liéu

S6 lidu thi nghiém dugc phan tich phuong sai (ANOVA) va so sanh sy khac biét giita
céc trung binh nghiém thirc (LSD).

KET QUA THAO LUAN
Két qua
Hiéu qud xwr ly nwéc ciia Al(SO,4)3.18H,0

Po duc: Ngudn nude thi nghiém 1dy tir ao nudi ca Tra c6 do duc kha cao, bit dau thi
nghiém dé duc trung binh cta nudc & tit ca cac 16 thi nghiém khoang 121,5-125,8 NTU. Sau
khi xir Iy hoa chat d6 duc giam rat nhanh & cac nghiém thirc c6 xir Iy hoa chat, vao thoi diém
2 gid sau khi xir 1y, d6 duc ciia cdc nghiém thirc co xir Iy hoa chat déu thap hon va khac biét
¢6 y nghia (P<0,05) so v&i nghiém thirc ddi chirng, nong do hoa chét xir Iy cang cao thi do
duc giam cang manh. T thoi diém 2 gi0 sau khi xir ly hoa chét, do duc & tat ca cac nghiém
thirc giam véi toc do tuong duong véi toe do giam & nghiém thire ddi ching.

Ti 1& giam do duc ¢ thoi 2 gio cia cac nghiém thirc co xir Iy hda chat dao dong trong
khodng 19,1-33,4% va khac bi¢t so v6i nghiém thirc d6i ching (10,3%). Tuong ty, ¢ thoi
diém 12 gio do duc cua cdc nghiém thirc c6 xir Iy hoa chat ciing khéc biét co6 ¥ nghia so vdi
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nghiém thirc d6i chung, ti 16 giam do duc lic nay dao dong tir 21,9-41,5%. Tuy nhién, vao
thoi diém 24 gio sau khi xir Iy hoa chét thi ti 1¢ giam do duc chi khac biét c6 ¥ nghia giira cac
nghiém thirc ¢6 ndng do6 xir Iy héa chét cao hon 10 mg/L so v6i nghiém thirc xir ly hoa chét 5
mg/L va nghiém thirc d6i chimg (Bang 1).

Bang 1: Do duc (NTU) va ti 1¢ ting, giam d6 duc (%) theo thoi gian sau khi xir 1y hoa chat

Do dyc Sau 2 gio Sau 12 gio Sau 24 gio
Nghi¢m thirc Iu(;;kbat Do duc Tilé boduc  Tile  Doduc Tilé
au

0 mg/L 1215 109,0 -10,3° 102,8 -15,49 80,5 -33,7°
5 mg/L 1248 101,0 -19,1° 97,5 -21,9° 80,1 -35,8°

10 mg/L 123,3 94,3 -23,5° 84,8 312 720 -416°
15 mg/L 124,0 86,2 -30,5° 76,8 -38,1*° 67,3  -457®
20 mg/L 125,8 83,8 -33,4° 73,6 -415° 666  -47,1°

Téng dam (TN): Ham luong TN trung binh vao dau thi nghiém khéa cao (khoang
49,8-56,7 mg/L), su chénh léch giita cac nghiém thirc khong nhiéu. Sau khi xir Iy phén nhém
don thi ham luong TN ¢6 khuynh huéng giam déu & hau hét & cac nghiém thirc va sy khac
biét gitra cac nghiém thirc déu khong c6 y nghia ¢ ca thoi diém 2, 12 va 24 gio. Ti 1é giam
ham lwong TN cao nhat 12 vao thoi diém 12 gid sau khi xir Iy phén, ti 18 giam TN ciing khac
biét khong c6 y nghia giira cac nghiém thic. Nhu vay, phén nhém don khong c6 tac dung 1am
giam ham lugng dam trong nudc (Bang 2).

Bang 2: Ham luong TN va ti 1¢ ting, giam TN (%) theo thoi gian sau khi xtr Iy hoa chét

Nghigm TN lic bat Sau 2 gio Sau 12 gio Sau 24 gio
thite dau TN Tile TN Tile TN  Tile
0 mg/L 54,2 52,5 -3,10° 22,1 -59,2% 479 -11,72
5 mg/L 50,6 52,0 2,71% 20,5 -59,5° 48,2 -4,7°
10 mg/L 56,7 51,2 -9,66° 20,2 -64,4° 475 -16,2°
15 mg/L 52,6 50,0 -4,96° 19,0 -63,9° 475 -9,8°
20 mg/L 49,8 48,2 -3,19° 18,9 -62,1° 44,6 -10,5°

Lan hoa tan (P-PO4*): Ham lugng lan hoa tan trung binh lic bit dau thi nghiém
khoang 5,22-5,43 mg/L, sau khi xir Iy phen nhém don thi ham lugng 1an hoa tan ¢ nghiém
thitc d6i ching hau nhu khong giam, trong khi ¢6 ham luong lan hoa tan giam & tit ca cac
nghiém thirc con lai. Giita cac nghiém thic c¢6 xir Iy phén nhom don va nghiém thic dbi
ching khac biét c6 y nghia (P<0,05), nhung gilra cac nghiém thirc ¢6 xir Iy phén nhém don
hau nhu khéc biét khong ¥ nghia (P>0,05). Ti 1¢ giam ham lugng lan hoa tan thi khong dang
ké, mirc giam cao nhit chi dat 1,17% & ndng d6 xir Iy phén nhém don 1a 20 mg/L.

Bang 3: Ham luong PO,> va ti 16 tang, giam PO,> (%) theo thoi gian sau khi xtr Iy hoa chat

Nghiém P—PQ43: lic Sau 2 gio Sau 12 gio Sau 24 gio
thir batdau  “p iP5 Tilg  P-POS  Tile  P-POS  Tilg
0 mg/L 5,43 5,85 0,42° 5,22 -021° 619  0,76°
5 mg/L 5,40 5,02 -0,38" 481  -059® 523  -017°
10 mg/L 5,23 4,65 -0,58" 452  -0,71° 485  -0,38"
15 mg/L 5,36 4,46 -0,90° 428  -1,08¢ 517  -0,19"
20 mg/L 5,22 4,19 -1,03 4,05 1,17 508  -0,14°
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Téng lan (TP): Nguoc lai voi ham luong 1an hoa tan, ham lugng TP giam nhiéu & hau
hét cac nghiém thirc, ham lwong TP trung binh déu thi nghi¢m dao dong trong khoang 9,5-
153 mg/L, giam xudng con 4,2-4,8 mg/L vao cudi thi nghiém. Ti 1¢ giam ham luong TP vao
cubi thi nghiém khoang 49,2-72,6%, nong d6 xur Iy phén nhom don cang cao thi ti 1¢ giam TP
cang l6n. Giira nghiém thic d6i chimg va nghiém thirc xir Iy phén nhom don 20 mg/L khac
biét c6 y nghia (P<0,05), gitta cdc nghiém thic con lai thi su khac biét khéng y nghia
(P>0,05).

Bang 4: Ham luong TP va ti 16 ting, giam TP (%) theo thoi gian sau khi xir 1y hoa chat

Nghiem TP lic bat Sau 2 gio Sau 12 gio Sau 24 gio
thitc dau TP Tile TP Tilé TP Tile
0 mg/L 9,5 5,24 -44. 7% 6,99 -26,3% 482  -492°
5 mg/L 14,2 5,31 62,6 6,86 517° 469  -67,0®
10 mg/L 11,7 5,04 -56,9* 7,22 -38,3° 451  -61,5%
15 mg/L 11,4 498 563" 709 37,8 432 -621®
20 mg/L 15,3 4,60 -69,9 7,19 -530° 420 72,6

Po pH va ham hrgng nhém: Do pH trong cac nghiém thic thi nghiém bién dong
d6ng thoi véi nhau, sau 2 gid xir Iy phén nhom don thi pH giam va ting dan vé cudi thi
nghiém, d6 pH giira tit ca cic nghiém thirc déu khac biét khong co ¥ nghia ¢ tit ca cac thoi
diém do. Nhu vay, c6 thé thiy rang viéc xir Iy phén nhom don & cac ndong d6 khac nhau déu
khong anh huong 16n dép d6 pH ctia nude trong thi nghiém.

Ham luong nhom (Al) sau khi két thiic thi nghiém déu cao hon so véi liic bat dau thi
nghiém, nhung luong Al gia ting 1a rit nho (0,002-0,013 mg/L). Ham luong Al giira céc
nghiém thtrc ciing khac biét khong ¢ y nghia. Vi két qua trén ciing cho thay rang viée xir Iy
phén nhém don v6i nong do 20 mg/L thi khdng lam thay d6i dang ké ham lugng Al trong
nudc.

Bang 5: Bién dong d6 pH va ham luong Al (mg/L) theo thoi gian sau khi xir Iy hoa chat

Nghiém Bat dau Sau 2 gio Sau 12 gio Sau 24 gio
thirc pH Al pH Al pH Al pH Al
OomglL 707 0111 623 - 6,97° - 737° 0116
5mg/L 707 0108 623 - 7,00° . 727 0118
10mg/L 7,10 0,114 6,20° - 7,00° - 7,40° 0,119
15mg/L 7,13 0,110 6,23° - 7,00° - 7,40° 0,123
20mg/L 7,10 0,112 6,30 - 7,03° - 733* 0,114

Hiéu qud xwr ly nwoc ciia KAI(SO,),.12H,0

P§ duc: Tuong ty nhu phén nhom don, phén nhom kép ciling co6 tac dung 1a giam do
duc ctia nude. Do duc trung binh IGc bat dau thi nghiém khoang 96,7-98,8 NTU, sau khi x 1y
phén nhom kép d6 duc giam & tat ca cac nghiém thirc thi nghiém, nhung ndng do xir Iy phén
nhdm kép cang cao thi d6 duc giam cang manh. Ti 1€ giam d6 duc ctua cac nghiém thic co xtr
ly phen nhdém kép khé cao 63,1-72,1% trong 24 gio, ti 1¢ giam duc cua cac nghiém thic co xu
ly phén nhdm kép déu khac biét c6 ¥ nghia so v6i nghiém thie ddi chimg,
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Bang 6: Do duc (NTU) va ti 1¢ ting, giam do duc (%) theo thoi gian sau khi xir 1y hoa chat

Nghiém b6 dyc luc Sau 2 gio Sau 12 gio Sau 24 gio
thae  batdaw “paqc Tilg  DPoduc  Tile  DPoduc  Tile
0 mg/L 96,7 789 -18,4 495 -48,8° 39,2 -59,5
5 mg/L 97,5 778 -20,2° 46,7 -52,1° 36,0 -63,1°
10mg/L 982 73,7 -25,0° 44,4 -54,8° 31,9 -67,5°
15mg/L 988 70,5 -28,6° 41,6 -57,9° 30,0 -69,6"
20mg/L 96,8 64,8 -33,1° 37,3 -61,5° 27,0 -72,1¢

Téng dam (TN): Sau khi xir Iy phén nhom kép, ham luong TN déu giam dan ¢ tat ca
c4c nghiém thic, ti 1& giam TN nhiéu nhat 14 24,3% & nghiém thirc d6i ching. Sy giam ham
luong TN khong theo quy luat 1 rang, diéu nay cho thiy phén nhdm kép khong c6 téc dung
[am giam TN trong thi nghi¢m.

Bang 7: Ham lugng TN (mg/L) va ti 1¢ tang, giam TN (%) theo thoi gian sau khi xr Iy hoa
chat

Nghigm TN ldc bt Sau 2 gio Sau 12 gio Sau 24 gio
thirc dau TN Tile TN Tile ™ Tile
0 mg/L 65,3 547  -162® 511 -21,7° 494  -243°
5 mg/L 62,4 53,7 -13,9° 51,8 -17,0° 495  -20,7*
10 mg/L 62,7 49,5 -21,1° 52,4 -16,4° 50,6 -19,3°
15 mg/L 63,6 51,9 -18,4% 51,4 -19,2% 499  -21,5®
20 mg/L 64,5 55,5 -13,9° 52,6 -18,4% 51,1  -20,8%®

Lan hoa tan: Ham lugng lan hoa tan & nghiém thic dbi chimg giam sau 2 gio thi
nghiém nhung sau d6 lai ting 1én cho dén khi két thuc thi nghiém. Nguoc lai, & cac nghiém
thirc ¢6 xtr 1y phén nhdm kép thi ham lugng lan hoa tan tang 1én sau 2 gio thi nghiém nhung
lai giam sau 12 va 24 thi nghiém. O thoi diém sau 12 gio, ti 1& giam 1an hoa tan c¢6 sy khac
biét c6 ¥ nghia giita cac nghiém thirc ¢6 xur Iy phén nhdm kép so véi nghiém thic ddi chimg.
O thoi diém sau 24 gio, ti 1¢ giam lan haa tan caa cac nghiém thirc xir Iy phén nhom kép tir
10-20 mg/L khac biét co y nghia so voi nghiém thirc xur ly phen kép 5 mg/L va nghiém thure
doi ching.

Bang 8: Ham luong (mg/L) va ti 16 ting, giam PO, (%) theo thoi gian sau khi xtr Iy hoa chét

Nghigm TP Idc bt Sau 2 gio Sau 12 gio Sau 24 gio
thirc dau TP Tile TP Tile TP Tile
0 mg/L 6,03 5,42 -10,1° 6,92 14,8° 6,99 15,9°
5 mg/L 6,17 6,70 8,6° 6,67 8,1 6,82 10,5%
10 mg/L 6,37 6,85 7,5° 6,48 1,7° 6,62 3,9°
15 mg/L 6,51 7,32 12,4° 6,29 -3,4¢ 6,42 -1,4°
20mg/L 6,56 7,30 11,3 6,09 -7,2¢ 6,20 -5,5°

Téng lan (TP): Sau 2 gio thi nghiém, ham lugng TP hau nhu khong giam, ti I¢ tang tur
0,4-24,5%, nghi¢m thic doi chimg c6 ham lugng TP tang cao nhat. Ham lugng TP giam &
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thoi diém 12 gio & cac nghiém thire ¢6 xir Iy phén nhom kép I6n hon 10 mg/L va sy khdc biét
gitra cac nghiém thirc 1a c6 y nghia. Ham lugng TP tat ca cac nghiém thirc déu giam vao thoi
diém 24 gio, nhung sy khac biét gitta cac nghiém thirc 1a khdng c6 y nghia.

Bang 9: Ham lugng TP (mg/L) va ti 1€ tang, giam TP (%) theo thoi gian sau khi xt Iy hoa
chat

Nghiém PO, lic Sau 2 gio Sau 12 gio Sau 24 gio
thee  Patdau “po Ty poS  Tile | PO Tile
0 mg/L 5,10 6,35 24 5° 6,03 18,2° 4,61 -9,6°
5mg/L 5,66 6,33 11,8° 5,98 5,7 5,24 7,48
10 mg/L 6,27 6,45 2,9° 5,98 -4,6° 4,92 -21,5°
15 mg/L 6,71 6,74 0,4° 5,79 -13,7¢ 5,92 -11,8°
20 mg/L 6,88 8,43 22,5 5,66 -17,7¢ 5,75 -16,4°

D6 pH va ham lwgng nhom: DS pH ctia nudc sau 2 gio thi nghi€ém cé sy khac biét co
y nghia gitta nghiém thic xir ly phén nhdm kép 20 mg/L so véi cac nghiém thic con lai,
nhung vao thoi diém 12 va 24 gio thi sy khéc biét giita cac nghiém thirc 12 khong c6 y nghia.
Do pH cua cac nghiém thirc sau thi nghiém déu 16n hon 7, nam trong khoang thich hop cho
tdm céa (Boyd, 1990).

Bang 10: Bién dong 6 pH va ham lugng Al (mg/L) theo thoi gian sau khi xtr Iy hoa chat

Nghiém Bat dau Sau 2 gio Sau 12 gio Sau 24 gio
thirc pH Al pH Al pH Al pH Al
Omg/L 647 0178  7,20° - 7,30° - 747%  0,125°
5mg/L 643 0,128  7,13%® - 7,202 - 7.43%  0,141°
10mg/L 6,47 0,129 7,20 - 7,20° - 747%  0,167°
15mg/L 660 0,140  7,17° - 7,27° - 747%  0,136°
20mg/L 6,43 0204  7,03° - 7,27° - 737° 0,178

Ham lugng nhdém trong nude trude va sau thi nghiém chénh léch khong nhiéu, gitra
c&c nghiém thirc cling khac biét khong y nghia. Nhu vay, viéc xtt Iy phén nhdm kép cling
khéng Idam anh huong 16n dén pH va ham lugng nhdém trong nudc.

Hiéu qud xwr ly nwéc ciia Fe(S0:)2.7H,0

Do duc: P duc cua nude giam dan theo thoi gian thi nghiém, nhung d6 duc cia
nghiém thirc d6i chig giam nhanh hon so v&i nghiém thirc ¢6 xtr 1y pheén sit, nong do xir Iy
phén sit cang Ion thi d6 duc giam cang it. Vao thoi diém sau 2 gio, ti 1& giam d6 duc ¢
nghiém thirc xtr Iy phén sit I6n hon 10 mg/L khac biét c¢6 ¥ nghia so v&i nghiém thirc xir Iy
phén sit 5 mg/L va nghiém thirc ddi chimg. O cac thoi diém sau 12 va 24 gio, ti 1& giam do
duc cua cac nghiém thirc c¢6 xtr Iy phén sit hiau nhu khac biét khong ¥ nghia so véi nghiém
thirc d6i chirng. Nhin chung, phén sit khong c6 tac dung 1am giam do duc ma con co thé 1am
tang d¢ duc cua nudec.
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Bang 11: B duc (NTU) va ti 1é ting, giam d6 duc (%) theo thoi gian sau khi xtr Iy hoa chét

Nghiem D¢ duc lic Sau 2 gio Sau 12 gio Sau 24 gio
thae  batdaw “paqc Tilg  DPoduc  Tile  DPoduc  Tile
0 mg/L 71,3 493 -30,0° 36,3 -491%® 351 -50,82
5 mg/L 88,3 65,3 -26,0° 42,8 -51,5° 36,8 -58,3°
10mg/L 743 59,6 -19,8" 41,6 -44,0° 348  -532%®
15mg/L 825 70,3 -14,8° 475 -42 47 39,3  -52,4%®
20mg/L 755 68,8 -8,8° 48,7 -35,5° 39,8 -47,3°

Téng dam (TN): Tuong ty nhu 2 thi nghi¢m trén, phén sat khoéng c6 tac dung 1am
giam ham lugng TN, sy giam ham lwgng TN tuong do6i dong déu va sy khac biét ham lugng
TN ciling khong c6 y nghia gilta cac nghiém thuc.

Bang 12: Ham lugng TN (mg/L) va ti 1¢ tdng, giam TN (%) theo thoi gian sau khi xtr Iy hoa
chat

Nghigm TN ldc bat Sau 2 gio Sau 12 gio Sau 24 gio
thirc dau TN Tile TN Tile TN Tile
0 mg/L 63,2 67,5 6,8° 57,9 -8,3°% 58,3 -7,8°
5 mg/L 63,2 65,3 3,3 58,5 -7,5° 97,1 -9,7%
10 mg/L 63,6 63,1 -0,8° 51,7 -9,4% 57,6 -9,4°
15 mg/L 64,2 65,9 2,6 59,3 -7,7° 59,8 -6,9%
20 mg/L 63,9 62,8 -1,7° 59,6 -6,7° 59,6 -6,7°

Lan hoa tan: Ham luong l4n hoa tan giam dang ké sau khi xtr ly phén sit, nong do
phén sit xir 1y cang cao thi ti 1& giam lan hoa tan cang I6n. Ham luong lan hoa tan & céac
nghiém thirc xtr Iy phén sit I6n hon 10 mg/L khac biét ¢ ¥ nghia so v&i nghiém thirc xir 1y
phén sit 5 mg/L va nghiém thirc d6i chimg. Nhu vdy, phén sit c6 hiéu qua tt 1am giam lan
hoa tan trong nudc.

Bang 13: Ham luong PO,* (mg/L) va ti 18 ting, giam PO,* (%) theo thoi gian sau khi xir Iy
hoa chat

Nghiem POs" lic Sau 2 gio Sau 12 gio Sau 24 gio
thee — Patdau —po I Tis  poF  Tile PO Tile
0 mg/L 4,37 3,33 -23,8° 2,93 -33,0% 2,95 -32,5°
5 mg/L 4,82 3,56 -26,1 3,29 -31,78 3,53 -26,8°
10mg/L 516 3,57 -30,8" 3,19 -38,2" 3,43 -33,5°
15mg/L 547 3,59 -34,4% 3,13 -42,8° 357  -34,7™
20mg/L 5,62 3,60 -35,9° 3,34 -40,6 3,61 -35,8°

Téng lan (TP): Phén sit ciing c6 hiéu qua trong viéc 1am giam ham luong TP trong
nude. O nghiém thirc ddi ching thi ham lugng TP hdu nhu khong giam theo thdi gian thi
nghiém, nhung cac nghiém thirc c6 xir Iy phén sit thi ham lwong TP giam dan theo thoi gian
thi nghiém. Ti 1€ giam ham hrong TP khéac biét c6 y nghia gitra cac nghiém thirc ¢6 xir Iy phén
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st S0 Vi nghiém thirc d6i chung, ti 16 giam ham luong TP nhiéu nhét 1a 20% & nghiém thirc
xur 1y phen sat 20 mg/L.

Bang 14: Ham lugng TP (mg/L) va ti I¢ tang, giam TP (%) theo thoi gian sau khi xt 1y hoa
chat

Nghigm TP ldc bat Sau 2 gio Sau 12 gio Sau 24 gio
thir dau TP Tilé TP Tilé TP Tile
0 mg/L 8,25 8,31 0,78 8,30 0,6% 8,52 3,3
5 mg/L 8,25 8,38 1,6% 7,88 -4,5 7,97 -3,4
10mg/L 823 7,54 -8,4% 7,25 -11,9° 7,35 -10,7°
15 mg/L 8,16 7,07 -13,4% 6,87 -15,8¢ 7,09 -13,1°
20mg/L 8,14 6,52 -19,9° 6,47 -20,5° 6,47 -20,5¢

Po pH va ham hrgng sit tong (Fe): d6 pH c6 su khac biét giira cac nghiém thirc xir
ly phén sit 16n hon 10 mg/L so v6i nghiém thirc xir Iy phén sat 5 mg/L va nghiém thirc & thoi
diém sau 2 va 12 gio. Tuy nhién sy chénh léch pH khong nhiéu va do pH sau thi nghiém déu
nam trong khoang 7,5-8 nén khong anh huong dén chat lwong nudc.

Ham lugng sat tong sau thi nghiém giam thap hon so v&i dau thi nghiém, trong khi d6
& cac nghiém thirc ¢6 xir Iy phén sit ham lugng sat tong c6 xu hudng ting dan theo ndng do
xir ly. ham luong sit tong giita cac nghiém thirc ¢6 xir Iy phén sit khac biét c6 y nghia so véi
nghiém thic d6i chirmg. Do d6, viéc xir Iy phén sit ¢6 thé lam gia ting ham lugng sit tong
trong nudc.

Bang 15: Bién dong d6 pH va ham luong Fe tong s6 (mg/L) theo thdi gian sau khi xtr Iy hoa
chat

Nghiém Bat dau Sau 2 gio Sau 12 gio Sau 24 gio
thic pH Fe tong pH  Fetong pH Fetong  pH Fe tong
Omg/L 7,63 0,67 7,70° ; 7,70 - 767% 017
5mg/L 7,63 053  7,60® - 7,60% - 7,60*  0,52°
10 mg/L 7,60 0,49 7,50 ] 7,57° - 7,738 0,97
15mg/L 7,60 0,62 7,50 ] 7,57° - 7670 1,18
20mg/L 7,60 0,32 7,53° ; 7,53° - 767% 1,79

Théo luan

Phén nhdm va phén sit duoc sir dung phd bién dé xir Iy nudc trong cac thiy vuc tu
nhién giau dinh dudng hodc xur ly nudc thai (Auvray et al., 2006; Boyd, 1990; Bratby, 2006;
Crite et al., 2006 va Ebeling et al., 2003). T4c dung ctia phén la lam tang qua trinh keo tu
(coagulation va flocculation), phén cung cip céc cation (tich dién duong) cé dién tich trai dau
VGi cac hat sét hodc cac chit hitu co (tich dién 4m) khi d6 qué trinh trung hoa dién tich s& xay
ra. Khi dién tich bi trung hoa cac hat vat chét lo limg s& két dinh v6i nhau lam gia ting kich
thudc va khéi lwong ciia cac hat vat chét lo ling 1am ching ling xudng nhanh hon. Vat chat
lo lirng trong ao nudi thiy san bao gdm phu sa, chit hitu co tir thirc an thira va chat thai tir ca
va phiéu sinh vat, khi vét chat lo hrng bi lang tu c6 thé 1am giam do duc, TN va TP cua nuoe
ao. Ngoai ra, cac cation (AI3+ Fe?", Fe®*) s& phan tmg véi phosphate hoa tan tao nén cac mudi
phosphate kim loai két tia. Vi vay, phén nhdm va phén sit con c6 tac dung 1am giam 1an hoa
tan trong nudc.
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Khi xir 1y phén nhém don va phén nhém kép véi nong do 20 mg/L thi d6 duc cua
nudc giam sau 2, 12, 24 gio 1an luot 1a 33,1-33,4%, 41,5-61,5% va 47,1-72,1%. Két qua nay
xap xi twong dwong véi két qua nghién ciu ciia Boyd (1990), khi xtr Iy phén nhém don 20
mg/L thi d6 duc giam tir 84-89% trong 48 gio. V&i mirc do giam nhu thé nude sau khi xir Iy
s& c6 ham luong vat chat lo limg thap hon gidi han cho phép cia TCVN 6984-2001 (80
mg/L), ngudn nudc ndy cd thé thai truc tiép ra cac thiry vuc tu nhién. Néu loai trir su lang tu
nhién (d6 duc giam & nghiém thic d6i chirng) thi hiéu qua 1am giam do duc cua phén nhém
don (13,4-26,1%) cao hon so véi phén nhdm kép (12,6-14,7%). Su khéac biét ndy c6 thé do
ndng do AI** trong thi nghiém xir Iy phén nhém don cao hon phén nhém kép, néu ding 20
mg/L phén nhém don thi cung cap khoang 1,62 mg Al/L, trong khi ding phén nhém kép chi
cung cép khoang 1,14 mg Al/L.

Cac hgp chét chaa nito trong nudc bao gém cac mudi vo co hoa tan (NH3/NH4*, NO;,
NOs’) va vat chit hitu co hoa tan hay lo lirng, phén nhdm va pheén sit ¢d tac dung 1am giam
vat chit hitu co lo ling nén c6 thé 1am giam ham lugng TN trong nudc. Tuy nhién, két qua thi
nghiém cho thiy phén nhém va phén sat khdng c6 tac dung 1am giam ham lugng TN mic di
d6 duc c6 giam sau khi xir Iy hoa chit, ¢ thé co 2 1y do dé giai thich diéu nay: (i) ham luong
nito hoa tan (mudi vo co va hitu co hoa tan) trong nudc thai tir ao nudi ca tra chiém ti 1¢ cao
trong TN va ham lugng hiru co lo limg chiém ti 1& thdp cho nén kho tim thay su khac biét
gitta nghiém thic c¢6 xir Iy va nghiém thic khong xir Iy phén nhdm va phén sit. Cac nghién
clru vé chat lugng nude trude ddy cho thdy ham luong TAN va NO;z  trong nudc ao nudi cé tra
kha cao, ham lugng TAN c6 thé dat 10 mg/L (Cao Van Thich, 2008), ham luong trung binh
xap xi 20 mg/L (L& Bao Ngoc, 2004), dic biét c6 truorng hop NO3 cao dén 40 mg/L (Huynh
Truong giang, 2008); (i) ham lwong phén nhém va pheén sat dung xir Iy nudc con thip nén
chwa du gay keo tu cac chét hitu co lo limg.

Ca hai loai phén nhom déu c¢6 hiéu qua rat tot dé 1am giam ham lwong TP trong nudc
thai tir a0 nudi ca tra. P61 véi phén nhém don ham lugng xir 1y cao nhit trong thi nghiém (20
mg/L) c6 thé 1am giam tir 53-72% TP trong nudc, ngudn nudc ban dau cé ham luong TP
khoang 12,4 mg/L sau khi xir Iy ham lugng TP giam xudng dudi 6 mg/L, thip hon giéi han
muic B cia TCVN 5945-2005 va thap hon gi6i han cua TCVN 6984-2001, nudc sau khi xur Iy
c6 thé thai tryc tiép ra song rach ¢6 luu luong 16n hon 50 m %/s. Dbi v6i phén nhom kép thi
hiéu qua 1am giam TP thap hon, véi ndng do xur 1y cao nhat (20 mg/L) chi lam giam TP 16,4-
17,7%. Khi xir ly cling nong d6 (20 mg/L) thi hrong Al cung cap vao nudce tr phen nhdm kep
la thap hon nén hiéu qua lam giam TP cua phén nhdm kép thip hon phén nhom don. Can
nghién ctru ting lidu lugng xur 1y khi ding phén nhom kép. Theo Auvray et al., (2006) ham
luong Al hiéu quéa dé 1am giam 90-95% TP la 2-5 mg Al/L

Hiéu qua 1am giam 1an hoa tan cta ca 2 loai phén nhom déu thap. O ndng do xir Iy cao
nhat, ti 1¢ giam 1an hoa tan 1a 1,17% d6i voi phén nhom don va 7,7% dbi voi phén nhém kép.
Theo Crite et al., (2006), ding 75-100 mg/L phén nhom don c6 thé 1am giam 90% phosphate
va 70 % COD. C6 thé nong d6 xur 1y cua ca 2 loai phén con thip nén khong du dé 1am giam
l&n hoa tan.

Khi hoa tan phén nhém vao trong nudc, mot ion AI** s& két hop v6i nuée tao thanh
AI(OH); va giai phong 3 ion H'. Do d6 dung phén nhdm co6 thé lam glam pH cua nu6e. Tuy
nhién, két qua thi nghiém cho thay pH thay d6i khong dang ké va van con nam trong khoang
thich hop cho thily sinh vat. Co thé do nong d6 phén xtr Iy con thap nén chwa gy anh huong
I6n dén pH. Khi sir dung phén nhdm, ham lugng AI** du thira ciing lam ting ham lwong nhom
trong nudc. Tuy nhién két qua thi nghiém cho thay ham luong Al ting khong dang ké, ham
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luong Al sau thi nghiém van con thap hon gi61 han cho phép (0,2 mg/L). Hau hét Al d4 ling
trong qué trinh keo tu nén khong lam thay doi 16n ham lrong Al trong nudc.

Nguoc lai vi phén nhdm, phén sit ¢ tac dung lam ting do duc cua nudc. Tinh thé
phén sit c6 mau xanh nhat, nhung sau khi hoa tan vao trong nudc chung chuyén sang mau
vang cam lam dung dich c6 mau. Chinh vi ly do nay da lam tang d¢ duc ctia nude sau khi xu
ly phén sit.

Tuong ty phén nhdm, pheén sat khdng c6 tac dung 1am giam TN nhung rat hiéu qua dé
lam giam 1an hoa tan va TP. O ndng d6 xtr 1y cao nhat (20 mg/L), phén sit ¢ tac dung 1am
giam 35,8-40,6% lan hoa tan va lam giam khoang 20% TP. Tuy nhién, ham lugng sit tong
tang 1én dan theo ndng do xir Iy, & ndng do xir Iy phén sit 5 mg/L thi ham luong sit tong d4
vuot gigi han cho phép (0,5 mg/L).

Hién nay, mirc thay nudc trung binh ¢ hau hét cac ho nuoi la 30%/ngay vao giai doan
cudi vu. Véi mirc do thay nude nhiéu nhu vay, khd c¢6 bién phap hiéu qua nao c6 thé xir 1y
nhanh nudc thai trudce khi thai ra méi truong ngoai bién phap keo tu. Néu xir ly nudc véi chu
ky moi mé 1a 12 gio thi dién tich ao xur Iy can thlet 1a 15% dién tich ao nuoi. Ciing c6 thé rat
ngan thoi gian xir ly xudng 6 gid bang cach ting ndng d6 hoa chét xir Iy va nhu vay thi dién
tich ao xur Iy c¢6 thé nho hon. Phén nhdm hién tai c¢6 gia tir 13.000-15.000 d/kg, néu ap dung
xir 1y phén nhom vé6i ndng do 20 mg/L thi chi phi d& xu Iy nude 1a 260 d/m®. Dung phén
nhém c6 thé xur Iy nuéc nhanh, chi phi thip nén c6 thé ap dung cho viée xir Iy nudc thai tira
ao nudi ca tra tham canh.

Kha ning ling tw nhién cia vat chat dinh dudng trong nudc thai tir a0 nudi ca tra ciing
khé 16, d6 duc trong nghiém thic dbi chirng tir cac thi nghiém giam tir 33,7-59,5%, TN giam
11,7-24,3% va TP giam 9,6-49,2%. Do d6, c6 thé dung bién phap ling ty nhién d& 1am giam
ham lugng vat chit dinh dudng nhung thoi gian dé ling can kéo dai hon 24 gio.

KET LUAN VA PE XUAT

Két luan

- Phén nhom don (Al2(SO4)3.18H20) va phen nhom kep (KAI(SO4)2.12H;0) déu co
tac dung tt trong viéc 1am giam d6 duc, PO,> va TP nhung it lam thay di pH va ham luong
Al trong nudc.

- Phén sit (FeS04.7H,0) ciing c6 tac dung lam PO, va TP trong nude nhung lai
khdng lam giam do duc. Xu ly FeSO,4.7H,0 lam tang ham luong sat tong so trong nudec.

- O nong d6 xir Iy 20 mg/L, phén nhém don, phén nhém kép va phén sit chwa ¢6 hiéu
qua lam giam ham lugng TN trong nudc

- Sir dung phuong phap ling van c6 thé 1dm giam dinh dudng ciing nhu do duc trong
nudc.

beé xuat

- Tiép tuc nghién ctu xit Iy nuéc véi phén nhom  Alx(SO,):.18H,0 va
KAI(S04)2.12H,0 véi nong do cao hon.

- Can nghién ciru hiéu qua 1am giam ham lugng vat chat lo limg (TSS) cua nude thai
ttr ao nudi cé tra tham canh.
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