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LJi ndi dau

TCVN 6621 : 2000 hoan toan tuong duang vai ISO 7827 : 1994
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Chat luong nuéc — Panh gia su phan huy sinh hoc hiéu khi
"cudi cung" cua cac hop chat hiru co trong mdi trudng nuéc —

Phuong phap phan tich cacbon hiru co hoa tan (DOC)

Water quality — Evaluation in an aqueous medium of the "ultimate" aerobic

biodegradability of organic compounds — Method by analysis of dissolved organic

cacbon (DOC)

Canh bao: Chi y an toan - Bun va nudc céng hoat héa chira nhiéu mam bénh nguy hiém.
Can phai can than khi 1am viéc véi ching. Chat thir doc va ban chiat cGa ching néu chua biét

cang can than hon.

1 Pham vi ap dung
Tiéu chuén nay trinh bay phuong phap danh gia su phan hdy sinh hoc "cudi cung" clia cac hop chat
hitu co 6 néng dd da cho bang vi khudn hiéu khi.

Nhirng diéu kién trinh bay trong tiéu chudn nay khéng nhat thiét luén luén 1a nhitng diéu kién t&i uu

dé su phan hiy sinh hoc xay ra d mic dé cuc dai.

Phuong phap nay ap dung cho cac hdp chat hiru co ma ching:

hoa tan & ndong d6 du dung dudi cac diéu kién thd (10 mg/l dén 40 mg/l DOC);

khéng bay hai hodc ap suat hai cé thé bd qua trong cac diéu kién thir (xem chu thich 5 diéu 8.3);

khéng hap phu dang ké trén thdy tinh hodc bun hoat héa (xem chu thich 6 diéu 8.3);

khoéng Gc ché vi sinh vat & nong d6 da chon. Tac dung Gc ché cé thé xac dinh theo 8.3 hoac
bing phuong phap khac [thi du TCVN 6226: 1996 (ISO 8192)].
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2 Tiéu chuan trich dan

TCVN 6226: 1996 (ISO 8192 : 1986) Chat lugng nudc - Thir sy Gic ché tiéu thu oxi bdi bun hoat hoéa.
TCVN 6634: 2000 (ISO 8245 : 1987) Chat luong nuéc - Huéng dan xac dinh cacbon hiiu co téng s6 (TOC).

ISO 9408 : 1991 Chat lugng nudc - Danh gia su phan hdy sinh hoc "cudi cung" clia cac hgp chat
hitu ca trong méi trudng nudc - Phuong phap xac dinh yéu cau oxi trong may thé kin.

TCVN 6489: 1999 (ISO 9439 : 1990) Chat lugng nuéc - Danh gia su phan hay sinh hoc "cudi cung"
cla cac hgp chat hitu co trong moi trudng nuéc - Phuong phap phan tich cacbon dioxyt dudc giai phdng.

ISO 9887 : 1992 Chat lugng nuéc - Danh gia su phan hiy sinh hoc cla cac hop chat hitu co trong
moi trudng nudc - Phuong phap bun hoat nia lién tuc (SCAS).

ISO 9888 : 1991 Chat lugng nudc - Danh gia su phan hly sinh hoc cla cac hgp chat hitu co trong
maoi trudng nudc - Phuong phap thi tinh (phuong phap Zahn - Wellens).

3 Dinh nghia
Trong tiéu chuén nay, nhiing dinh nghia sau day dudc ap dung:

3.1 Phan huy sinh hoc "cudi cung": Miic phan hly sinh hoc dat dudc khi chat thir dudc s dung
hoan toan bdi vi sinh vat dé tao ra cacbon dioxit, nuéc, muéi khoang va té bao méi cla vi sinh vat
(sinh khoi).

3.2 Phan huy sinh hoc so cap: Méc phan hly sinh hoc dat dudc khi chat thr chua bi vé co hoa

nhung da cé thay déi vé cau tric do hoat déng cla vi sinh vat.

3.3 Nong dd chat ran Id Iitng (cta bun hoat héa): Ludng chat ran thu dudc khi loc hoac ly tam
mot thé tich bun trong nhiing diéu kién riéng va sdy & 105 °C dén khai lugng khong déi.

4 Nguyén tac

Xac dinh su phan hly sinh hoc cac hdp chat hiru co nhu vi sinh vat hiéu khi bang cach dung méi
truang thdr. Hop chét hitu co 1a nguén cacbon duy nhét va Ia nang lugng trong méi trudng. Nong do
ban dau cla hop chat cacbon hitu co 1a trong khodng 10 mg/l va 40 mgl/l.

Khi can thi c6 thé dung néng do trén 40 mg/l.

Do cacbon hitu co hoa tan (DOC) khi bat ddu (ngay 0) va khi két thuc su thr (ngay th& 28 hodc hon

néu can) va it nhat & ba khodng thai gian & gitra.
Xéac dinh phan tram gidm DOC & mbi khoang. Panh gia su phan hdy sinh hoc dua trén s6 liéu nay.
Phan tich riéng c6 thé cho théng tin thém vé phan hdy sinh hoc ban dau.
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5 MOdi trudng thir

U ti€n hanh trong t8i hoac anh sang khuéch tan, & noi kin, nhiét do dudc duy tri & 20 °C dén 25 °C

va khéng c6 hgi déc véi vi sinh vat.

6 Thudc thur
Chi dluing thudc th{ tinh khiét phan tich.

6.1 Nudc cat hodc nudc loai ion, chira it hon 10 % lugng DOC ban dau dudc dua vao dé tha.
6.2 Mboi trudng thi
6.2.1 Thanh phan

6.2.1.1 Dung dich a)

Kali dihydrophosphat khan (KH,POy) . ..oviiniiiiii e 8,5¢
Dikali hydrophosphat khan (K;HPO,) ooveieiniiii e 21,75 g
Dinatri hydrophosphat ngam hai nuéc (Na,HPO,-2H,0)...............cccevnen. 3344¢
Amoni clorua (NHACI) ... e 0,59
NUGSC Cat (6.1) 1AM JAY T8N ...oooviiiieee e 1000 ml.

Chu thich 1 — Kiém tra thanh phan ding ctia méi trudng dudc bing cach do pH va gia tri nay phai la 7,4.

6.2.1.2 Dung dich b)

Hoa tan 22,5 g magié sunphat ngam 7 phan t& nuéc (MgSO,-7H,0) trong 1000 ml nuédc (6.1).

6.2.1.3 Dung dich c)

Hoa tan 27,5 g canxi clorua (CaCl, ) khan trong 1000 ml nuéc (6.1).

6.2.1.4 Dung dich d)
Hoa tan 0,25 g sét (l1l) clorua ngam 6 phan ti nuéc (FeCl;-6H,0) trong 1000 ml nuéc (6.1). Chuén
bi dung dich nay truéc khi dung.

Chu thich 2 - Khéng cén pha dung dich nay trudc khi s dung néu thém 1 giot axit clohidric (HCI) dac
hoac axit ethylendiamin tetra (EDTA) 0,4 g/l.
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6.2.2 Chuan bi

Dai véi 1 lit mai trudng thl, bé sung vao 500 ml nuéc (6.1) cac dung dich sau:
- 10 ml dung dich a);
- 1 ml méi dung dich b) dé&n d).

Lam thanh 1000 ml bang nuéc.

7 Thiét bi, dung cu

Dung cu thdy tinh phai rta can than, dac biét 1a khoéng chira chat hitu co hodc chéat doc.

Dung cu phong thi nghiém la

7.1 May, di nhay dé do cacbon hiiu co hoa tan [xem TCVN 6634: 2000 (ISO 8245)].
7.2 May ly tam

7.3 Thiét bi lac, dé thoang khi va tron.

7.4 pH mét

7.5 Binh nén, dung tich thich hgp (thi du 2000 ml).

7.6 Thiét bi loc, v6i mang loc ¢& 16 tir 0,2 dén 0,45 um, né hap phu hop chat hitu co hoac giai

phéng hop chat cacbon 6 muc t6i thiéu.
8 Cach tién hanh

8.1 Chuan bi dung dich thir

8.1.1 Dung dich chat thir

Chuén bi dung dich g6c chat thir trong nuéc (6.1) hodc trong mdi trudng thl (6.2). Pha lodng mot
luong thich hop dung dich nay trong méi trudng thé d& dat néng d6 cacbon hitu co cudi cung trong
khoang 10 mg/l va 40 mg/l.

8.1.2 Dung dich chat ddi ching

Chuén bj dung dich géc chat d&i chiing (mdt chat hitu co da biét su phan hdy sinh hoc nhu natri
axetat, natri benzoat, anilin) bang cach tuong tu 8.1.1 dé thu dudc néng dd cacbon hitu co cudi

cung trong khoang 10 mg/l va 40 mg/l.
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8.1.3 Dung dich dé kiém tra su urc ché&

Chuén bi trong méi trudng thir (6.2) chat thé va chat d6i chiing 8 néng d6 nhu 8.1.1 va 8.1.2.

8.2 Chuan bij cay

Chuén bi vi khudn dé cay sao cho thu dudc quan thé vi sinh vat cé dd hoat tinh phan hiy sinh hoc.

Chu thich 3 — Trong mét vai trudng hdp c6 thé ding cac vi khudn da cay tang sinh trudc (pre-exposed) dé
cdy, mién sao phai ghi ré trong k&t qua th{ (thi du phan trdam phan hdy sinh hoc bang x %) va phuong
phap céy tang sinh trudc dudc ghi chi tiét trong bao céao th& nghiém

Loai vi khuan nay cé thé thu dudc tir su tht phan hly sinh hoc trong phong thi nghiém dudi nhiing diéu
kién khac nhau [thi du thit Zahn-Wellens (ISO 9888) va SCAS (ISO 9887)] ho#c ti mau Idy & ndi cbé cac
diéu kién méi trudng thich hop (thi du & nhiing tram x{ ly cac hdp chat tuong tu hodc noi & nhiém).

Dung mot thé tich thich hop dé cay (xem chu thich 4).

Chu thich 4 — "Thé tich thich hogp" nghia la

— d0 quan thé vi khudn dé gay ra dd hoat tinh phan hdy sinh hoc;
— phan hdy chat d8i chiing & phan tram da dinh;

— cho 10° dé&n 10° t& bao hoat ddng/ml;

— khéng gay qua 30 mg/l chat ran Io IGng trong hén hdp cudi clng.

Ham lugng DOC trong phan cdy phai nhé hon 10 % ham lugng DOC dua vao tir hop chéat thi (thi du
< 4 mg/l 8 néng d6 chat thir 40 mg/l). N&u can va néu c6 thé thi rita phan céy.

8.2.1 Cay tir nuéc thai thir cap

Lay chat cay tu nuGc thai th&r cdp cia moét tram x{ ly, hodc tram thi nghiém lam viéc chd yéu véi
nudc thai sinh hoat. N&u can thi lam dac chat cdy bang loc ho&c ly tdm. Trén déu va gilr phan cay &

diéu kién thoang khi, dung trong ngay lay.
TU phan da 14y, chuén bi cay nhu sau:
- dé lang khoang 1 h;
— |4y mot thé tich thich hop & phan trén dé cay.
8.2.2 Cay tir bun hoat héa
Lay bun hoat hoéa ti bé suc khi ctia tram x{ ly ho&c tir tram thi nghiém lam viéc chi y&u véi nuéc
thai sinh hoat. Tron déu va dé thoang khi, ding trong ngay |ay.

Trudc khi dung hay xac dinh ndng d6 chat ran Io Iting. N&u can thi lam d&c bun bang cach dé lang
sao cho thé tich bun thém vao mau th{r 1a nhd nhat. Thém mét thé tich thich hop dé chat ran lo Iing

dat 30 mg/I 6 hén hop cudi cung.
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8.2.3 Cay tir nuéc mat

L&y nu6c mat thich hdp. Néu can thi loc hoac ly tam. D& & noi thoang va dung trong ngay |4y.

L&y thé tich thich hop dé cay.

8.3 Thu

Chon mét s6 binh nén (7.5) thé tich thich hdp (thi du 2000 ml, hoac loai khac cling c6 thé dung) dé co:

it nhat 2 binh th{r (ki hiéu F;) chta 1000 ml dung dich thi (8.1.1);
it nhat 2 thir trdng (ki hiéu Fg) chita 1000 ml méi trudng thir (6.2);

it nhat 1 binh dung dé kiém tra phuong phap (ki hiéu F¢) ch&ra 1000 ml dung dich chat ddi
ching (8.1.2);

mot binh (néu can) dé kiém tra hiéu (ing Gc ché cta chat th (ki hiéu F)) ch&ra 1000 ml dung
dich 8.1.3;

néu can dé kiém tra su giam phi sinh hoc thi ding 1 binh (ki hiéu Fg) chra 1000 ml dung dich
8.1.1 nhung khéng dudc cdy, lam triét khudn bang cach thém, vi du nhu 1ml/l dung dich chia
10 g/l thuy ngan (Il) clorua HgCl, hodc chat doc vo co thich hop khac, dé triét hoat tinh cda vi
khuan. N&u phan tich cac chat rat dé phan hdy thi thém ciung mét luong chat déc d6 sau khi
phép thir da bat dau dugc 2 tudn 1& (xem chu thich 5 va 6).

Chu thich -

5

Bang cach so sanh phan tram gidm cla binh F, va Fg c¢6 thé xac dinh xem chat thr c6 dang qua qua
trinh bi gidm céac chéat hitu co hay khéng, do cad ché& phi sinh hoc hay do cd ché héa ly nhu hdp phu va
gidi hap. Cac két qua cén ghi vao bao céo.

Khi cdy b&ng bun hoat héa, chat thit c6 thé bi hdp phu manh trén bun. C6 thé kiém tra diéu d6 bang
cach th& nhu binh Fg nhung c6 cdy (8.2). Chi c6 chét tinh khiét hodc géan tinh khiét dugc thlr, nhung néu
hén hop dudc thir thi chitng té hap phu chon loc cac thanh phan c6 thé xay ra.

Tién hanh cay cac binh F;, Fg, F; va néu can cd binh F, v8i mot thé tich thich hdp (8.2) va tron

lugng chla trong cac binh (xem chu thich 4). N6i chung 1 ml dén 10 ml chat cay la da cho 1000 ml dung
dich th.

Trong khi thir, gili cac binh trén thiét bi 1&c (7.3) va dé & nhiét do6 20 °C dén 25 °C.

Dé trir phan nudc that thoat do bay hai thi truéc khi thd mau can kiém tra thé tich méi trudng, va néu

can thi b8 sung bang nudc (6.1).

Khi bat dau thr (ngay 0) va két thuc (ngay 28) va it nhat 3 1an & khoang trung binh (thi du ngay 7,

14, 21) |&y mét thé tich nhd tir cac binh F, Fg, Fc va néu can ca F,. C6 thé do 6 khoang thdi gian
ngan hon hodc tién hanh th & thdi gian 16n hon 28 d. Khi bat dau va két thic thd, |1y mau tu binh

Fs. N&u binh Fg dudc cdy (xem chu thich 6 va 7) thi 1dy mau sau 0 ngay va 1 ngay. Loc cac phan

mau nay qua mang loc (7.6) hodc néu c6 su hdp phu trén mang thi ly tdam & 40 000 m/s? trong 15 min.

8
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Do ndéng d6 DOC trong cac mau it nhat hai 1an cho méi thai ki va médi binh. D& c6 théng tin thém vé
su phan hly sinh hoc dau tién c6 thé l1am nhiing phan tich riéng. Néng dd do trong dung dich thir &
ngay dau (ngay 0) dudc dung nhu néng dd bat diu trong tinh toan.

Cu6i cung néu miic d6 phan hldy da da (> 80 %) va khong déi truéc 28 d thi su thé dudc xem nhu
k&t thic & d6. Ciing cé thé kéo dai su th qua tor 1 tudn dén 2 tuadn néu su phan hly la rd rang
nhung chua dat gia tri khéng déi.

Khi do cacbon hitu co bi tri hodn dén 48 h thi giit mau & 4 °C, & noi t6i va trong binh kin day nép.
Né&u cac mau dudc gilr qua 48 h thi dé & — 18 °C . C6 thé thém chat doc vo co, thi du 20 ml/l dung
dich thuy ngan (l1) clorua (HgCl,) 10 g/I dé han ché& hoat tinh vi khuan va dé 6 4 °C.

9 Tinh toan va biéu thi két qua

9.1 Tinh toan

Cho méi binh th{, xac dinh phan trdm gidm cla cacbon hiiu co hda tan D, dudc tinh theo céng thic

sau

D. = (I—M)XIOO
t Po ~ Pao

trong dé

p, lagiatri DOC trung binh 4 thdi diém 0 cla binh th{ Fy, tinh bang miligam trén lit
pg, lagiatri DOC trung binh 4 thdi diém 0 cla binh th{ trdng Fg, tinh bang miligam trén lit
p,  lagiatri DOC trung binh 4 thdi diém t cda binh th Fy, tinh b&ng miligam trén lit

p,, lagiatri DOC trung binh 4 thdi diém t cta binh thi trAng Fg, tinh bang miligam trén lit

Lam tron k&t qué phan tram.
Chu thich

7 Su gidm v6 sinh (binh Fg) c6 thé ciing tinh bang phuong trinh trén, nhung khéng chd y dén gia tri trdng
(néu Fg dudc cay dé kiém tra do hap phu thi quan sat gia tri trdng). N&u thay su gidm hodp chat hiu co
I6n thi c6 thé khong c6 su khac nhau gilra su gidm phi sinh hoc va sinh hoc. Khi d6 thi nhiing phép thi
dua trén cac théng s6 dac trung cho quéa trinh sinh hoc can dudc 1am, nhu th& bdng may do hd hap
(ISO 9408) hoac th(r su sinh ra CO, [TCVN 6489: 1999 (ISO 9439)].

8 Su giam clia hdn hgp chat thr va chat d6i chiing trong kiém tra (ic ché (binh F,) c6 thé dudc tinh bing
cling céng thirc. Néu su gidm hén hop it hon 35 % trong 14 ngay thi chat thi dudc xem |a ddc va Gc ché
su phan hly sinh hoc cla chat ddi ching. Trudng hop nay can lap lai su thdt & ndng dd6 nho hon cla

chéat thr hodc nudi cay.
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9.2 Biéu thi két qua

Lap bang su giam phan trdm DOC cho mbi khoang néng do va médi binh thr. N&u két qua tuong tu 6
phép thir kép (xem 10.1) thi vé dudng cong su giam trung binh theo thai gian (xem thi du & phu luc A).

M6t vai thong s6 cla su phan hly cé thé dudc xac dinh tir dudng cong nay: thdi gian tré, thdi gian
phan hdy va mic phan hiy cuc dai nhu da viét trong 9.2.1 dén 9.2.3. Néu chat th&r khéng giam dang
ké phi sinh hoc (thi du bang hap phu) va dudng cong cé dang dién hinh v6i pha giam va thdi gian tré
thi hay qui dinh su giam DOC do dudc cho phan hiy sinh hoc.

9.2.1 Thai gian tré t,

Trén hau hét cac dudng cong phan hiy ta thdy c6 thdi gian tré. Thai gian tré thudng dudc dinh
nghia |1a thdi gian ké tir khi cdy d&n khi DOC gidm it nhat 10 % gia tri ban d4u. Thdi gian tré thudng
thay déi va do tai lap thap. Ghi thai gian tré theo ngay.

9.2.2 Mirc phan huy cuc dai

MGc phan hdy cuc dai dudc dinh nghia 1& mic ma trén d6 khong xay ra su phan huy ti€p theo trong
qua trinh th.

9.2.3 Thei gian phan huy t,

Thai gian phan hiy t, dugc dinh nghia la thdi gian & cudi t; cho dén khi dat dudgc 90 % mic phan hay
cuc dai. Ghi thoi gian phan hdy theo ngay.

10 Gia tri cua su thu

10.1 Phép th&r dugc xem |a c6 gia tri khi binh th& chta cing néng dé chat th{r va cay thi khac biét
gitra gia tri phan huy tim thay it han 20 % su giam DOC & cudi phép thi. NEu khéng nhu vay thi phai
|ap lai phép tha.

10.2 Céc két qua thr dugc xem 1a c6 gia tri khi thr v6i mdt trong cac chat d6i ching thi phan tram
phan hly sau 14 ngay phai I6n hon 70 %. Néu khong nhu vay thi 1ap lai phép tha.

11 Bao cao két qua

Bao cdo phai gom nhirng théng tin sau
a) trich dan tiéu chuén nay;
b) moi théng tin d& nhan dang chat thd;

c) moi s6 liéu (thi du 6 dang bang) thu dudc va dudng cong phan huy;

10
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d) noéng dé chat th(r da dung va gia tri DOC & néng dd do;
e) tén chat doi chiing da dung va su phan huy thu dudc vGi chat nay;
f) nguén, dic tinh, néng do ho#c thé tich chat cdy da dung va théng tin vé moi x{ ly truéc;
g) nhiing dac tinh chinh clla may phan tich DOC da dung;
h) nhiét d6 0 cla phép th;
i) phan trdm phan huy thu dudc & binh Fg néu cé lam (kiém tra su gidam vo sinh);
j) phan tram phan huy thu dudc & binh F, (thr doc t6) va cong bd ddc t6 trong hop chat thir;
k) ly do loai bd su thr (xem muc 10);

l) moi thay d6i so v6i phuong phap nay va moi tinh huéng c6 thé anh hudng dén két qua.

11
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