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TOM TAT

Nudc thai cta cic 10 giét md gia stic ¢6 chira ham luong céc chat 6 nhiém rat cao, dic biét
1a cdc chat hitu co. Khi khong duoc xir 1, thai truc tiép ra moi truong gy 6 nhidm ning cho cic
ngudn nudc va khong khi. Tir d6 gdy anh hudng xu dén sirc khoe con ngudi va vat nudi.

Céc hop chat hitu co chtra N, P khi phan huy tao thanh cdc hop chat N, P vo co. Su gia ting
ham lugng céc hop chit N, P v6 co 1a nguyén nhan giy 1én hién twong phi dudng ngudn nude mit,
thic dély su phét trién manh cuda céc loai thuc vat bac thép (rong, tao) va céc thuc vit bac cao.

Phan tich ddnh gia mic do 6 nhiém nudc thai ciia cic 10 giét md gia sic chinh 12 sy xdc
dinh ham lugng tong ciia N va P, d6 ciing 1a co s khoa hoc cua cdc bién phdp xur li sau nay.
Trong bai bao nay, ching t6i st dung phuong phdp phan tich trac quang dé xic dinh ham luong
téng N va P thong qua phép xdc dinh amoni va octophotphat. Két qua phan tich cho thdy: Chi c6
pH tai cdc diém lay mau nam trong gii han cho phép, tat ca céc chi ti€u khac (COD, NHy*, N
PO,*, P...) déu vuot qué gidi han cho phép nhiéu lan.

Tir khod: nudc thai, 6 nhiém, phuong phép tric quang, amoni, octophotphat.

1. MO PAU

Nguyén nhan chu yéu lam tang ham lugng cdc chat 6 nhiém N va P trong nudc mit va
nudce thai la cdc nguon chat thai sinh hoat cta con nguoi, dong vat va cdc trang trai chan nu6i gia
stc. Céc hop chat hitru co tir nhirng ngudn nay bi phan huy dudi tic dung cua vi sinh vat (VSV), lam
cho néng d¢ cic ion dinh dudng tang lén [6].

Trong nudc ty nhién, vung khong bi 6 nhiém chi chira mét lwong nho NH,* (< 0,05 mg
NH,4*-N/1). Trong khi d6 ndong d6 NH4* trong nudc thai cia cic khu cong nghiép ché bien thuc
pham va nudc thai sinh hoat c6 thé 1én tdi 10 + 100 mg NH4*-N/I. Theo qui dinh cua Ha Lan,
nuée thdi c6 ham lugng NH4* > 5 mg NH,* -N/1 d3 dugc xem 12 6 nhiém ning.

Ciing trong nuGce ty nhién, ving khong bi 6 nhiém néng d6 NOs" thuong < 5 mg NOs™- N/,

ndng d6 photphat < 0,01 mgP/1, do d6 it gdy anh huong dén sirc khoe con ngudi va méi sinh. Vi
dy, nuéc sdong Mekong, ving khong bi 6 nhiém c6 nong do nitrat khoang 0,5 mg NO;s- N/I,
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nong do photphat khoang 0,05mgP/l hodc nh6 hon [7]. Trong khi d6, ¢ vung bi 6 nhiém, nong
d6 NOs™ ¢6 thé 1én tdi 10 mg NOs™- N/1, nong d6 photphat c6 theé téi 0,5 mgP/1 hodc cao hon.

Hoat dong giét md cua lang nghé Phic Lam, huyén Viét Yén, tinh Bic Giang thuong dién
ra vao ban dém véi hon 30 160 md hoat dong thuong xuyén, ldc cao diém 1én t6i 50 10 mo. Mdi
ngy cic ao hd xung quanh lang Phic Lam tiép nhan khoang 100m’ nudc thai cong véi 200 dén
300kg chat thai ran khéng qua xir 1i. Do dia hinh ¢ Phiic LAm thap, hé théng kénh rach hep, kha
nang thodt nudc kém nén nudc thai tich 1y, & dong lau ngay lam cho mdi truong ngay cang 6
nhiém nghiém trong hon. HAu hét cac ao, ho & Phic LAm d3 tré thanh nhirng ao, ho “chét”, nudc
c6 mau den dic. Nhimg déng da, xuong triu bd dé lau ngay béc mui xi ué, khé chiu gy 6
nhiém khong khi, nhét 1a vao miia kho.

Pé danh gid muc do 6 nhiém nuée thai lang nghé glet md gia stic ¢ chtra nhiéu chat hiru
co va cdc san pham phan hiy cta chiing, can phai xdc dinh tong ham lugng N, P va cic théng s6
6 nhiém khac nhu DO va COD [1, 5].

2. THUC NGHIEM
2.1. Dung cu, may méc, héa chit
2.1.1. Dung cu, mdy méc

- C4c loai binh dinh muc 5; 10 ; 25; 50; 100; 1000 ml va pipet céc loai.

- B cat dam micro-, marco-kjeldahl dung tich 500, 1000 ml va cdc dung cu thuy tinh khac
(déu dung cua buc). Gidy loc bang xanh 390 (Ptic), mang loc 0,45 um .

- M4y do pH meter HM- 25R ctia haing TOA Nhat Ban san xuét.
- Can phéan tich Moden GP 150 -3P, Sartorius Puc, d9 chinh xdc + 0,1 mg.
- Mdy quang phd UV-VIS Spectro photometer Spectro 23 RS clia My san xuat.

- M4y cit nudc 2 1an cua hing Bibby ciia Anh san xuét.
2.1.2. Hod chdt

Hod chit déu sir dung cic loai PA ctia hing Merck- Puc, nude cit 2 1an.
e Hoa chat ding cho phan tich octophotphat [3, 4].
1. Dung dich H,SO4 2,5 M

2. Dung dich kaliantimony! tactrat: hoa tan 1,3715g K(SbO)C4H4Os..1/2H20 trong 400 ml
nudc cat, dinh muc vao binh 500 ml. Bdo quan dung dich trong lo thuy tinh cé niit.

3. Dung dich amonimolipdat: hoa tan 20 g (NH4)s M0;054. 4H,O trong 500 ml nudc cét.
Gitr dung dich trong chai thuy tinh.

4. Dung dich axit ascobic 0,1 M. Dung dich 6n dinh 1 tuin ¢ 4 °C.

5. T4c nhan két hop (TNKH): Tron cic dung dich theo ty 1€ sau: 50 ml H»SO4 2,5 M + 5 ml
dung dich kaliantimony! tactrat + 15ml dung dich amonimolipdat +30 ml dung dich axit ascobic
0,1 M. Dung dich 6n dinh trong thoi gian 4 gio.

6. Dung dich photphat gbc KH2PO4 (50 mg P/1); 1 ml ¢6 50 pg PO4* -P hay 50x10~ mg P.
7. Dung dich photphat chuan (5 mg P/1); Iml ¢6 5ug PO,>-P hay 5.10° mg P).
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. Dung dich Na;SiO3 (500 mgSi/l).
Héa chat diing phd mau oxi héa xdc dinh P téng [3, 5].
. Céc axit HNO; dac va H,SO, dac.
. Dung dich NaOH 1 M va chi thi phenolphtalein.
Hoéa chét diing cho phén tich amoni bang thudc thir Nessler [3].
. Dung dich axit H;BO; 20 g/l va dung dich natri tetraborat Na,B4O7 0,025 M.
. Dung dich NaOH 0,1 M.
. Dung dich dém borat (pH = 9,5).
. Thudc thir Nessler, bao quan thudc thir trong chai thity tinh t6i mau.
. Dung dich amoni gbc (1 g NH;*-N/1); 1 ml ¢6 chtra 1,0 mg N..
. Dung dich amoni lam viéc (10 mg NH4*-N/1).
. Dung dich natrithiosunfat (1/35 M).
. Dung dich NaOH 1 M..
Héa chét pha miu oxi héa dé x4c dinh N tong [3].
. Dung dich axit H,SO4 1: 4.
. Dung dich HgSO,.
. Dung dich oxi héa (H,SO4, KoSO4 va HgSO,).

4. Dung dich natrihidroxit-thiosunfat: Hoa tan 500 g NaOH va 25 g Na,S,03.5H,0 trong
nudc cat, pha loang dén 1 lit.

5. Dung dich NaOH dic, H;BO; , Zn hat va cdc dung dich phan tich amoni bang thudc thir
Nessler.

N =

00 N N Lt AW =

W N =

2.2. Co sé khoa hoc ciia phwong phap phén tich N va P tong

o Chuyén tt ca cic dang N trong m?l}l phén tich vé NH4*, xdc dinh ham luong ion NH,*
bang phuong phap phan tich trac quang véi thudc thir Nessler [3,4].

- Oxy héa céc hop chat N hitu co, chuyén vé dang NH,*:

Hop chét N hitu co, NOy, NOs + [O] > NHs" + NO; + NOs + SO3 +CO,+H;0 +... (D
- Khir NO5™ va NO, vé NH,* bang Zn trong dung dich NaOH dic, néng [2]:
NO; + 4Zn +70H" — 4Zn0O* + NH;T +2H,0 )
NO; + 3Zn +50H — 3ZnO,* + NH;T +H,0 (3)
- Cét va hip thu NH; trong binh thu chira dung dich H:BO; hodc dung dich H,SO4:
NH; + H3;BO; —» NH;* + H,BOy 4)
- Xéc dinh ham Iuong ion NH4* dua trén phan tng:
NH,* + 2[HgL]* +40H — [HgONH)|I + 7T + 3H,0 5)

. Chuyen tit ca cic dang P trong mau phén tich vé octophotphat, xdc dinh ham lugng
octophotphat bang phuong phdp phan tich tric quang trén co sé phan (g tao hgp chit mau xanh
molipden [3, 4].
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- Oxy héa céc hop chét P hiru co, chuyén vé dang octophotphat:

Hop chét P hitu co + [0] — H3PO4+ CO»+H,0 +... (6)
Trong diéu kién nay, cic hop chét P v co ciing bi chuyén vé octophotphat:
M;3(POg)n+ pyrophotphat + H*  — H3PO, @)
- Thyc hién phan (g tao hgp chit mau xanh molipden:
H3PO4+12Mo00Os+ 3NH4" +21H* — (NH3)3:H4[P(M0207)s]+ 10H20 ®)
(NH3)3Hs[P(Mo0,07)s] + axit ascobic — Xanh molipden )]

Hop chit mau xanh molipden c¢6 thanh phan chu yéu 1a (MosO.H,0; MosO11.H0;
Mo0,0s5.H,0.. )

e Xac dinh ham lugng N téng [4]

- Lay chinh xdc 500 ml mu (c6 thé thay ddi tiry theo ham lugng N trong mau), néu thé tich
mau nho, can pha lodng bang nudc cat dén thé tich 500 ml. Chuyén vao binh Marco-kjeldahl
dung tich 1000 ml, thém 100 ml hdn hop oxi héa. Pun néng binh dén khi xuét hién khéi tring
ctia SO dung dich chuyén thanh khéng mau hodc ¢6 mau vang nhat, dun tiép khoang 30 phiit
nira.

- Phédn con lai trong binh dwoc dé ngudi, thém vao 300ml nudc cat va ~ 2 g phoi Zn. Kiém
héa mau trong binh biang 100 <+ 200 ml dung dich hydroxit-thiosunfat (doc theo c¢b binh), nhim
tranh phan ng 1am mat NH;. Nhanh chéng lap thiét bi, hap thu NH; vao binh thu c¢6 chira 50 ml
dung dich H3;BO:s. Chuyén toan by dung dich trong binh thu vao binh dinh mirc 500 ml, dinh
mttc dén vach. Thu dugc miu géc(DD 1°) dé xdc amoni.

- Xdac dinh ham lugng N ¢ dang NH4*: Hit v ml (hop 1i) dung dich DD,°, chuyén vao binh
dinh mtc 50 ml, thém 2 ml thudc thir Nessler, lac ki, dinh mirc dén vach. Doi mau 6n dinh, xdc
dinh ndng d6 mgNH,*- N/I theo dudong chuan.

e  Xic dinh ham lugng P tong [4]

- Oxi héa céc chét hitu co: Ldy 50 ml mau (khong loc) chuyén vao binh Micro-kjeldahl
dung tich 100 + 250 ml, thém vao 1 ml H,SO, ddc va 5 ml HNO; dic. Pun trén bép cdch cét va
trong ta hot t&i con thé tich ~1 ml , dun tiép cho dén khi dung dich tré thanh khong mau dé loai
bo axit HNO; du. Dé ngudi, thém 20 ml nudc cat va 1 giot chi thi phenolphtalein, thém dan
dung dich NaOH 1N dén khi vira xudt hién mau hdng nhat. Chuyén dung dich vao binh dinh
muc 100ml, trang rira b?ing nudc cat va dinh mtrc t6i vach. Thu dugc mau géc(DDz") dé xac
dinh photphat.

- Xdc dinh ndng d6 phophat: Hiit 5 ml DD,° cho vao binh dinh mirc 50 ml, thém ~ 35 ml
nudc cat, lic déu. Thém 1 giot chi thi phenolphtalein, néu xuat hién mau hong can trung hoa bang
timg giot dung dich H,SO45 N dén khi vira mét mau. Thém tiép ~ 8, 00 ml Dung dich TNKH, lic
ki, thém nudc cit den vach. Doi mau phat trién 6n dinh, xdc dinh ndng do photphat theo dudng
chuén. Sir dung mau tring gdm tat ca cdc tic nhan trir photphat. Cdc phép phan tich déu duoc tién
hanh 3 lan va lay két qua trung binh.

2.3. Vi tri 1iy miu

Tién hanh lay mau 3 dot, mdi dot 10 mau tai cc vi tri nhu so do hinh 1.
-Mau 1 (M1): Tai cira xa nudc thai cia mot 10 giét mb gia stc.

- MAu 2 (M2): Tai céng din nudc thai trong lang.
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- Mau 3 (M3): Tai cira céng dau lang.

- Mau 4 (M4): Tai doan gifta ctia céng dan nuéc thai (tir dau lang dén ao lang).
- Mau 5 (M5): Tai ven bo ao lang.

- Mau 6 (M6): Tai vi trf giita ao lang.

- Mau 7 (M7): Tai viing ven bo ao lang noi c6 ngam da triu bo.

- Mau 8 (M8): Tai vj tri gitra viing noi ¢6 ngdm da triu bo.

- MAu 9 (M9): Tai viing ven b& ao lang noi c6 ngdm xuong triu bo.

- Mau 10 (M10): Tai vi trf giita viing ngdm xuong triu bo.

Ving ngam
da trau bo

Ving ngém

Xuong trau bo
Hinh 1. So b vi trf 1y m3u nuéc thai.
3. KET QUA VA THAO LUAN

3.1. Két qué xay dung dwdng chuén xac dinh N, P bing phwong phap tric quang

e Duodng chuén xdc dinh ham lugng P (hinh 2).

Hinh 2. Puong chuan xdc dinh ham lugng P.
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Pudng chuan xéc dinh P trén hinh 2 dugc thiét 1ap ¢ cdc diéu kién t6i vu:
pH = 0,20 + 1,00, Vngn = 8 ml, t = 20 phuit, Amax = 890 nm.
C6 phuong trinh dudng chuan: A = 0,7248Cp + 0,0248, vai hé s6 twong quan R? = 0,9947.

e Duodng chuén xdc dinh ham luong N (hinh 3).

A Duong chuan xac dinh NH4 - N
0.4

0.35 2
0.3 -

0.25 Y= 0.1874x
0.2 R2=.0.9981

0.1.5 /
0.1
0.05 /

[ 4

2
C(mg/l)

Hinh 3. Pudng chuin xéc dinh ham lugng N.

Puong chuan x4c dinh N trén hinh 3 dugc thiét lap ¢ cic diéu kién tdi uu: pH = 13,00;

Amax = 410 nm; t = 20 phit. C6 phuong trinh dudng chuan: A = 0,1874Cy, v6i hé s6 tuong quan

R2

=0,9881.

3.2. Két qua xdc dinh ham lwong N, P va céc thong s6 6 nhiém trong cac miu nuwéc thai
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Bang 1. Téng hop két qua phén tich ham lwong N, P va céc thong s6 6 nhiém (dot Ingay 18/4/2011).

Mau pH | DO COD NH,~N | PO-P |Ntoéng |Ptong
(mg/l) | (mg/l (mg/l) (mg/l) (mg/l) (mg/1)
Ml 722 |5,52 781 3,02 2,33 45,42 31,76
M2 6,99 | 5,55 642 5,64 2,54 45,36 31,62
M3 7,08 | 547 549 6,59 2,58 45,90 31,59
M4 7,33 | 5,50 721 6,02 2,82 45,89 31,67
M5 7,61 | 3,52 484 6,85 4,25 51,74 37,79
M6 7,59 | 3,55 660 6,76 4,52 53,88 41,57
M7 727 | 2,54 573 10,38 6,35 60,93 45,34
M8 7,15 | 2,18 603 10,77 6,41 63,72 46,03
M9 733 | 1,32 768 11,54 6,18 69,16 52,25
M10 7,65 | 1,20 715 12,29 6,40 70,86 53,84
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Bang 2. Tong hop két qua phan tich ham lwong N, P va céc thong s6 6 nhiém (dot 2 ngay 13/6/2011).

Mau pH DO COD | NH/N | PO/-P | Ntong | Ptong

(mg/l) (mg/1 (mg/1) (mg/l) (mg/1) (mg/l)
M1 7,13 5,54 690 2,90 2,41 45,86 31,87
M2 7,10 5,84 636 5,78 2,46 45,78 31,74
M3 7,08 5,55 570 5,66 2,58 45,66 32,22
M4 7,12 5,48 712 6,41 2,79 45,23 32,19
M5 6,90 3,41 528 7,12 4,42 53,11 40,57
M6 7,52 3,50 673 6,79 4,54 54,13 42,34
M7 7,35 2,52 581 10,75 6,30 59,65 46,14
M8 7,32 2,17 620 10,59 6,37 61,94 48,02
M9 7,26 1,41 740 12,10 7,29 69,14 52,48
M10 7,14 1,25 723 12,34 7,41 70,85 55,31

Bang 3. Tong hop ké

t qua phan tich ham lugng N, P va cic thong s 6 nhidm (dot 3 ngay 21/7/2011).

Mau pH DO COD | NH/N | PO/-P | Ntong | Ptong

(mg/1) (mg/1 (mg/l) (mg/l) (mg/l) (mg/1)
Ml 7,04 5,55 686 2,79 2,54 46,32 32,04
M2 7,05 5,62 650 5,66 2,56 46,52 32,76
M3 7,05 5,30 592 5,81 2,75 46,14 32,62
M4 7,06 5,44 704 6,22 3,13 47,00 32,35
M5 6,72 3,42 547 7,08 4,55 53,11 41,02
M6 6,72 3,48 656 7,13 4,47 54,06 41,05
M7 7,10 2,53 592 10,64 6,43 61,53 45,64
M8 7,48 2,22 634 10,70 7,20 64,07 46,38
M9 7,10 1,22 712 11,95 7,19 69,96 52,61
MI10 6,90 1,13 718 12,52 7,40 71,45 55,57

Diénh gid chung muc d6 6 nhiém N, P tai ao nudc thai lang Phic Lam:

Bang 4. Tong hop trung binh két qua phan tich ham lugng N, P va céc thong s6 6 nhiém (trong 3 dot).

Mau pH DO COD NH,*-N PO*-P N téng P tong
(mg/l) (mg/1 (mg/1) (mg/l) (mg/1) (mg/1)

Dot 1 7,32 3,64 650 7,99 4,44 55,23 40,35
Pot 2 7,19 3,67 647 8,04 4,66 54,34 41,30
Dot 3 7,02 3,59 649 7,21 4,82 56,02 41,20
Trung binh | 7,18 3,63 649 7,75 4,64 55,20 40,95

97




Pao Van Bay, Chu Thi Nhan

Két qua tong hop trén bang 4 cho théy:
- Chi tiéu COD trung binh trong 3 dot 12 649 mg/I, cao hon téi 13 Ian so v6i mirc B2 vé chat
luong nude mit cia QCVN 08:2008/BTNMT.

- Chi tiéu NHy* - N trung binh trong 3 dot 12 7,75 mg/l, cao hon t6i 8 an so v6i mitc B2 vé
chat lugng nude mat cua QCVN 08:2008/BTNMT.
- Chi tiéu PO4* - P trung binh trong 3 dot 1a 4,64 mg/1, cao hon t4i 9,28 lan so véi mirc B2
ve chat lugng nudc mat cua QCVN 08:2008/BTNMT.
_ - Chi tiéu N tong trung binh trong 3 dot 1a 55,20 mg/l, cao hon t6i 1,84 1an so v6i mirc B vé
chat lugng nudc thai cong nghiép cia QCVN 24:2009/BTNMT.

_ - Chi tiéu P tong trung binh trong 3 dot 12 40,95 mg/l, cao hon t6i 6,83 1an so v6i mitc B vé
chat lugng nudc thai cong nghiép cia QCVN 24:2009/BTNMT.

4. KET LUAN

Chi c¢6 pH tai cdc diém Iy mau nam trong giéi han cho phép, tat ca cac chi tiéu khic déu
vuot qué gidi han cho phép nhicu lan.

Toan b hé thdng nudc cong va nudc thai chira trong ao lang Phiic LAm déu bi 6 nhiém N
va P rat cao, dac biét 1a nude thai chira trong ao tai cic viing ngdm da va xuong trau bo.

Mirc d6 6 nhiém amoni, photphat, va ham lugng N, P tong c6 xu huéng ting dan tir cong
dan (cac mau M1, M2, M3, M4) dén ao chira nudc thai (cac mau M5, M6, M7, M8, M9, M10),
vo1 muc do khac nhau la rat 16n.

Chi s6 DO trong cdc mau nudc thai 1 rat thap (trung binh chi dat 3,63mg/1, thap nhét 1a cic
mau nudc thai trong ao chira, dac biét cic mau tai vi tri ngdm da va xuong triu bo.
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ABSTRACT

ASSESSMENT OF WASTEWATER POLLUTION OF SLAUGHTER VILLAGES VIETYEN
DISTRICT - BACGIANG PROVINCE

Dao Van Bay'", Chu Thi Nhan?

'Hanoi National University of Education

*Thai Nguyen University of Education

"Email: vuquoctrungvn @yahoo.com

Concentrations of pollutants wastewater of cattle slaughter are very high, especially for
organic compounds. When not treated, discharging directly into the environment it pollutes the
water and air. Thereby it affects human health and animals. The organic compounds containing
N, P are decomposed to form inorganic compounds. Increasing concentrations of inorganic
compounds containing N and P cause eutrophication of surface water to promote the growth of
the lower plants (weeds, algae) and higher plants. Analysis and assessment of pollution levels in
wastewater of slaughter village is the determination of the sum of N and P, which is also the
scientific base of the following measurements to handle. In this paper, we used photometric
methods to determine total N and P content by identifying ammonium and
octophosphate. Analysis results showed that only value pH of the examined samples is under the
allowable limit, all other targets (COD, NH4*, N, PO4*", P ...) are exceeded permits.

Keywords: wastewater, pollution, photometric method, ammonium, octophosphate.
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