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Li gioi thidu

Crom xu#t hién trong nudc & hai trang thai crom (Il1) va crom (VI). Hai phuong phap dudc mo ta trong
tieu chudn nay xac dinh hai trang thai oxy héa clia crom, crom hoa tan trong axit va crom hoa tan trong
nuéc. Lya chon phuong phap nao la tlly thudc vao nong dé clia crom c6 trong nuéc can phan tich.

Phu luc A cung c&p théng tin vé xUr Iy trubc va pha mau crom tan trong bun va tram tich.



TIEUCHUAN QUABC GIA TCVN 6222 : 2008
Xuat ban 14n 2

Chat lugng nudc — Xéc djnh crom —
Phuong phap do phé hap thu nguyén tu

Water quality — Determination of chromium — Atomic absorption spectrometric methods

1 Pham vi ap dung

Tiéu chudn nay quy dinh hai phuong phap xac dinh crom trong nudc b&ng do phd hap thu nguyén ti.
Hai phuong phap nay dugc dé cap trong cac diéu riéng biét nhu sau:

- Piéu 3: Phuong phap xac dinh crom bang do phd hap thu nguyén tlr ngon Ilra;
- Diéu 4: Phuong phap x4c dinh crom bang do phé h&p thu nguyén t&r hoa nhiét dién (khéng ngon Iifa).

Phuong phap néu & diéu 3 ap dung cho phan tich mau nuéc va nudc thai khi néng d6 crom trong
khoang tir 0.5 mg/t dén 20 mg/l. Khi néng d6 crom dudi 0,5 mg/l, cb thé tién hanh phan tich xac dinh
sau khi lam bay hoi can than mAu da dudc axit hoa dén thé tich nhd hon, can tranh viéc hinh thanh két
tha.

CHU THICH Viéc bay hoi s& 1am tang anh hudng cla cac chét gay can trd va do dd vdi cac ndng ¢4 dudl
0.1 mg/l thi ap dung phudng phap da néu trong diéu 4.

Phuong phap néu & diéu 4 ap dung cho phén tich mAu nubc va nudc thai khi néng d crom trong
khoang tir 5 pg/l dén 100 pg/l bAng cAch bom mét thé tich mAu 13 20 ul. C6 thé &p dung phuang phap
nay dé xac dinh cac néng dd cao hon bing cach ding mét thé tich mau nhd han.

2 Tailiéu vién dan
CAc tai liéu vien din sau | rat can thiét cho viéc 4p dung tiéu chufin nay. B6i véi cac tai lidu vién dan

ghi nam céng bd thi ap dung phién ban dugc néu. B4i véi cac tai liéu vién dan khdng ghi nam cong bé
thi 4p dung phién ban mdi nhat (bao gdm ca sifa déi).

TCVN 5992 : 1995 (ISO 5667-2 : 1991") Chét luong nuéc - L8y mau — Phan 2: Hudng dan ki thuat
lay mau;

TCVN 6663-3 : 2008 (1ISO 5667-3 : 2003) Ch4t lugng nuéc - LAy mau - Phan 3: Hudng dan bao quan
va xf ly mau.

"1S0 5667-2 1 1991 d3 bi huy va dugc thay bing 1SO 5667-1 . 2006.
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3 Xac dinh crom bing do phé hdp thy nguyén tir ngon Iira

3.1 Nguyén tic

Phuong phép difa trén phép do phd hdp thu nguyén tir clia ham Iuong crom trong mAu da axit hoa trén
ngon IUa nito oxit/axetylen. Do & buéc séng 357,9 nm. Can thém mudi lantan dé giam can trd.

3.2 Thudc thir

T4t ca céc thudc thir thudc loai tinh khiét phan tich. Sir dung nudc da loai ion hoac nuéc cat véi dung cu
hoan toan bang thuy tinh. Nudc dung dé xac dinh mAu trdng chudn bi thuSc thir va dung dich tiéu chun
phai cé ham lugng crom khéng dang ké so vi ndng do nhd nhat xac dinh duac trong mAu.

3.2.1 Axit clohydric, HCI, p = 1,18 g/ml
3.2.2 Axit nitric, HNO,, p ~ 1,42 g/ml

3.2.3 Axit nitric, ¢ (HNO,) = 1,5 mol/|

Ly khodng 500 ml nudc vao mét binh dung tich 1 000 ml, thém 100 m! axit nitric (xem 3.2.2) va
pha lodng bang nubc dén vach mifc.

3.2.4 Hydro peroxit, H,O,, dung dich 30 % phan thé tich.
3.2.5 Lantan clorua, (LaCl;), dung dich p (La)= 20 g/l.

Hoa tan 23,5 g oxyt lantan La,0, trong 200 mi axit clohydric (xem 3.2.1), pha lodng dén 1 000 m! bang
nubc va lac déu.

CANH BAO: Phai thin trong khi chudn b| dung dich ndy vi phan (mg cta La,0, vdi axit
clohydric phat nhiét manh.

3.2.6 Dung djch crom
3.2.6.1 Crom, dung dich géc, p (Cr)= 1,000 g/l .

Sdy mot phan kali dicromat (K,Cr,0,) & 105 °C + 2 °C trong khoang 2 h. LAm ngudi va hoa tan
2,825 g + 0,001 g kali dicromat da sy kho vai nuéc vao mdt binh dinh mic. Thém 5 ml + 1 ml axit
nitric (3.2.2) va pha lodng bang nudc dén 1 000 ml trong mot binh dinh mirc.

1 ml dung dich g&c nay chia 1,00 mg crom.

Bao quan dung dich nay trong chai polyetylen hoac chai thuy tinh bosilicat & nhiét d6 phong. Dung dich
bén & nhiét 46 phong khoang mdt nam néu dugc bao quan trong ché 16i & pH tir 1 dén 2.

CHU THICH Dung dich g&c crom cé ban s&n trén thi trudng.
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3.2.6.2 Crom, dung djch tiéu chuin, p (Cr) = 50 mgl.

Dung pipet 18y 50,00 ml + 0,01 mi dung dich crom gé&c (3.2.6.1) cho vao mét binh dinh mic dung tich
1 000 mi. Thém 1 ml axit nitric (3.2.2), thém nuéc dén vach mirc va tron déu.

Dung dich bén it nh&t trong mét thang.
3.3 Thiét bj, dung cy

3.3.1 May do phé hip thy nguyén tl, c6 trang bi mot den catot réng crom va mét ddu d6t khl
oxit nito/ axetylen, dugc van hanh theo huéng dan cla nha san xuét. Diéu quan trong 13 phai luan thi
nghiém ngat nhimg khuyé&n nghi vé an toan clia nha san xuét khi ding ngon Ira nito oxit/axetylen.

3.3.2 Dung cu thuy tinh

Trudc khi ding ngadm tat ca cac dung cu thuy tinh khodng 24 h trong axit nitric (3.2.3) sau d6 trang ky
v@i nudc,

Néu ndng dé crom trong mau dugc du kién 12 thap (vi du trong nudc ngdm) dung cu thdy tinh can dugc
@& trong axit nitric (3.2.3) cho dén khi sif dung.

Khong ding dé thuy tinh da dugc lam sach bang axit cromic.

3.3.3 Mang loc, dudng kinh danh dinh cda 16 0,45 ym, d4 duoc rira ky bang axit nitric (3.2.3) va trang
bang nudc (xem 3.2).

3.4 Ldy mau va chuén bj phdn méu thr

3.4.1 Khai quat

Lay mau va bao quan mau theo TCVN 5992 (ISO 5667-2) va TCVN 6663-3 (ISO 5667-3). Xem thém
Phu luc A.

L4y mau vao binh polyetylen hoac binh thuy tinh bosilicat 43 dudc rira sach bing axit nitric (3.2.3) truéc
d6 va trang bang nudc (3.2).

3.4.2 Crom tan trong axit

X{ ly mau bang cach cho thém lugng vira dd axit nitric (3.2.2) ngay sau khi &y mAu va diéu chinh pH
trong khoang tu 1 én 2,

Thém 1 ml hydro peroxyt (3.2.4) va 2 ml axit nitric (3.2.2) vao 90 ml mau da axit hoa ho3c mdt luong
phu hgp mau thém khac tuy theo ndng do du kién. Bun sbl va |am bay hai d&n thé tich khoang 50 ml.

Khéng dugc lam mau bi khd kiét.

Trudng hop mau c6 néng A4 crém thap, phuong phap pha mau nay phai dudc tién hanh trong néi hap
hoac 10 vi séng.
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Diéu quan trong 12 phal thuc hién theo huéng dan clia nha san xuét thiét bi.
Thém 10 ml axit nitric (3.2.2) vao dung dich da bay hdi. Chuyén dung dich vao binh dinh mic 100 ml

Thém 10 ml dung dich lantan clorua (xem 3.2.5) vao binh dinh mifc, pha lodng dén vach bang nudc va
I4c déu.

3.4.3 Crom tan trong nuédc

Loc mau qua mang loc (xem 3.3.3) cang nhanh cang t6t sau khi 18y mau va axit hoa ngay dich loc béng
axit nitric (3.2.2) dé c6 pH ti 1 dén 2.

Thém 10 ml dung dich lantan clorua (xem 3.2.5) vac mét binh dinh mic dung tich 100 ml va thém dich
loc da axit hoa d&n vach, hoac sir dung mét lugng thich hgp mau thém khac tuy theo néng d6 crom du
kién va trén déu.

3.5 Cach tién hanh

3.51 Thirmiu trdng

Tién hanh thir mau trdng song song véi vigc xac dinh theo cling mét trinh ty va dung cing Ivong cac
thudc thir nhu nhau khi I8y mau va khi xac dinh, nhung thay mau bng nudc.

3.5.2 Chuan bj ddy dung dich xay dyng dudng chuin

Trudc mbi loat xac dinh, tir dung dich tiéu chudn crom (3.2.6.2) chudn bi it nhat nam dung dich xay
dung dudng chudn bao trim dugc khoang néng dé cén xac dinh, vi du nhu sau:

Dang pipet 18y 1.0 ml; 2,5 ml; 5,0 ml; 10,0 ml va 20,0 ml dung dich tiéu chudn crom (3.2.6.2) cho vao
mot day cac binh dinh mic dung tich 100 ml. Tly theo phuong phap xUr ly so bd (3.4.2 va 3.4.3) cho
vao mdi binh 10 ml hoac 2 ml axit nitric (3.2.2) va 10 ml dung dich latan clorid (3.2.5), pha loang dén
vach mlrc bang nu6c va lac déu. Céc dung dich nay c6 ndng @ crom tuang (mg vdi timg binh 13
0,50 mg; 1,25 mg/l; 2,50 mg/l, 5,00 mg/l va 10,0 mg/l. Tiép tuc nhu vay A€ tao ra cac ddy néng dd can co.

3.5.3 Dyng dudng chuin

Cai dat may theo hu6ng dan cla nha san xut (tai buéc séng 2 = 357.9 nm) dung ngon IJa

oxyt nito/ axetylen.

Hit dung dich xay dung duong chudn (3.5.2) va t8i wu hba cac diéu kién vé hut, 46 cao dén khi va diéu
kién ngon Ilfa. Diéu chinh d nhay ciia thiét bi dén d6 hap thu "khdng" (zero) voi nubce.

Tiép theo, hat mét loat cac dung dich xay dung dudng chuén (3.5.2) va dung dich thif mau tring (3.5.1)
Lap duang chudn véi cac ndng dé crom clia cac dung dich xay dung dudng chudn theo miligam trén it
trén truc hoanh va cac gia tri d hap thu tuong (g trén truc tung. Cé thé dung phuong tign xU Iy s6 liéu
@8 tinh ndng d6 theo dd hap thu

10
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3.5.4 Do phan mau thu

Hat phdn mau thlr da chuan bi (3.4.2 ho3c 3.4.3) vao ngon Iifa va do dd hap thu ciia crom. Sau mé&i
phép do hit nudc va chinh lai vé diém "khong”, néu can.
3.6 Biéu thj két qua

Dua vao dudng chudn cé dugc (xem 3.5.3) ho&c s6 liéu thu duge qua sif dung bb xir Iy s& lidu, xac dinh
néng dé clia crom tuong (mg véi cac dd hdp thu clia phdn mAu thir (3.5.4) va cla mAu tring
(xem 3.5.1).

Tinh to&n néng 86 crom cla mau, tinh bang mliligam trén lit, theo cong thic:

-4,
Vpb

Trong d6:

p la ndng dd crom (mg v&i 36 hdp thu cha mau trdng, tinh bAng miligam trén Ift;

A, la 36 hap thu cla phan mau thr,

A, 12 40 hap thu cta mau trdng;

V, lathé tich mau dugc axit hba theo 3.4.2 hoac 3.4.3, tinh bang mililit;
b la @ nhay (46 d8c cha dé thj) tinh theo lit trén miligam;

V. 1athé tich phdn mAu tht theo 3.4.2 hoac 3.4.3, tinh bang mililit.
D liéu vé& 86 chum clia phuong phap nay dugc néu trong Bang B.1.
3.7 Cantro

Céc ion sau day da duac thir va chimg to khong gay can trd khi & néng dd th&p hon mic néu trong
Bang 1.

Théng tin nay thu dude tir cac thir nghiém thuc t€ do mét nhém cong tac ti€n hanh nam 1984

Bang 1 - Céc lon gay can trd

lon Néng dd lon Nong d&
i mg/l | mg/l
Sulfat 10 000 ! Sét 500
Clorua 12 000 Niken 100 |
Natri 9 000 Pdng 100 |.
Kal 9 000 Coban 00 |
Magie 2 000 Nhom 100
Canxi Il 2000 | Kém 100 I

1
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T8ng can kho con lai cia m3u khéng duge quéa 15 g/l va dd dan dién riéng phai nhd hon 2 000 mS/m

CHU THICH Sl dung phuong phap thém chudn thi xac dinh dugc anh hudng cia cac chét cd thé gay can rd
bing phan tich cac mAu thém crom va cac ndng dd khac nhau clia chat gay can trd tiém tang

3.8 Bao céo thir nghiém

Bao cao th{r nghiém can cb it nhat cac thong tin sau:
a) Vien dan tiéu chudn nay;

b) Vién dan phuong phap da st dung;

c¢) Nhan dang ddy di mau;

d) K&t qua phan tich (3.6);

e) Moi thdng tin khac lién quan dén cach tién hanh.

4 Xac dinh crom t3ng bing phuong phap do phé hap thu nguyén tir nguyén tir hoa
nhiét dién (khéng ngon Iira)

4.1 Nguyén tic

Crom dugc xac dinh truc tiép trong cac méu da axit hod biing do phd hap thu nguyén tr hoa nhiét dién.
Mau duoc phun vao mot 8ng graphit d6t nong bang dién va do d6 hdp thu & budc song 357,9 nm.
N&u c4n, sif dung ky thuat thém chuén.

4.2 Thudc thir

Tat ca cac thudc thir thudc loai tinh khiét phan tich. Ding nudc da loai ion hodc nubc cét bang dung cu
hoan toan béng thuy tinh. Nudc ding dé xac dinh mAu tréng va dé chuin bj thubc thir va dung dich
chudn phai cé ham Iugng crom khéng dang ké so véi néng dd nhd nhét xac dinh dugc trong mau.

4.2.1 Crom, dung djch tiéu chudn, p (Cr) = 0,5 mg/l.

Thém 10 ml + 0,01 ml dung dich chun crom (3.2.6.2) vao binh dinh m{c dung tich 1 000 ml. Thém
10 ml axit nitric (3.2.2) pha lodng dén vach vai nudc.

Dung dich nay bén it nhat mdt thang.

4.3 Thiét bj, dung cu

4.3.1 May do phd hip thu nguyén t, dudc trang bi mét bo nguyén tif hoa nhiét dién, dén crom catot
réng va mot thiét bi thich hop d€ hiéu chinh c4c chét h&p thu khéng dac thu.

4.3.2 Ong nguyén tir ho4

Nhimg 8ng nay khac nhau tuy thudc vao thiét bi sir dung nhung cdn phai cé phd 16p cach nhiét va dudc
chuan bi phi hop v&i diéu kién thir nghiém trudc khi sir dung theo huéng dan clia nha san xudt.

CHU THICH C6 thé ding mdt bé L'vov

12
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4.3.3 Ong bom mau ty ddng hoic microsdranh, cé thé tich thich hop.

Pé cb 36 chum cao can phai cé mét 8ng bom mau ty dong.

4.4 L3y mau va chuan bj phén miu thu

Theo cac trinh tu md ta & 3.4 nhung loai bd dung dich lantan clorua.

Do néng dd crom dudc xac dinh rat thap, phai dac biét chu y 48 tranh gay nhiém bén J tat ca céc giai
doan 18y mau va phan tich.

4.5 Cach tién hanh

4.5.1 Thu mau tring

Tién hanh thir mau tring song song véi viéc xac dinh theo clng mét trinh tur va sir dung cung lugng cac
thudc thir nhi trong xac dinh mau, nhung thay phan mau thir bing nudc.

4.5.2 Chudn bj cac dung dich xay dyng dudng chuan

Truc mbi loat xac dinh, tir dung dich tiéu chudn crom (4.2.2) chudn bi It nhat nam dung dich xay dung
dueng chudn bao trim dugc khodng néng dd can xac dinh

Chuan bi dung dich thir tring (xem 4.5.1) va sif dung dung dich nay dé dat diém "khong”

D6 tuyén tinh clia dudng chudn sé phu thudc vao loai dung cu sir dung, do vay can kiém tra dd tuyén
tinh cda dudng chuln tru6c khi diing. Néu dudng chudn Iéch dang ké so véi tuyén tinh, thi sl dung
dung dich c6 ndng do cao nhat trong phan tuyén tinh clia dudng chudn lam dung dich xay dung dudng
chuan cao nh4t, va sau d6 diéu chinh theo pham vi day néng a6 clia phuong phap nay.

Vi du, dé bao trium duocc khoang néng @8 crém gitta 5 pg/l va 25 pg/l, thém 1,0 mi; 2,0 mi; 3,0 ml; 4,0 ml
va 5,0 mi dung dich tiéu chudn crom (4.2.1) vao loat binh dinh mitc dung tich 100 mi, thém 10 ml hoac
2 ml trang (ng axit nitric (3.2.2) vao timg binh phiu hoap theo qui trinh (xem 3.4.2 va 3.4.3).

Pha loang bang nudc t6i vach mic va tron déu.

Céc dung dich nay chira 5,0 pg/l; 10,0 pg/l; 15,0 pg/l; 20,0 pg/l va 25,0 ug/l crom tuong (mg véi ting
binh. Chuan bi cac dung dich nay ngay tru6c khi dung.

4.5.3 Dyng dudng chuan va x4c djnh
4.5.3.1 Do truc tiép
Cai 44t may theo hudng dan cla nha san xuét.

Dua vao 6ng nguyén tir hoa (4.3.2) mét thé tich dung dich xay dung dudng chudn (4.5.2) al dé cb duge
mét hiéu (mg thich hop & thiét bi dang sif dung (xem chu thich 1), vi du 20 pl. Diéu chinh cac tinh nang
cla thiét bi & ché do 161 wu

13
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Diing mét dung cu |8y mAu ty déng hoc bom tiém (4.3.3) dé bom dung dich thir mau trdng (xem 4.5.1)
va céc dung dich xay dung dudng chudn (4.5.2).

Do hiéu (mg tin hiéu ra cta thiét bi bang st dung dién tich pic (hoac chon chiéu cao pic) va lap duong
chudn nhu mé ta & 3.5.3.

Bom phan mAu thir (3.4.2 hoac 3.4.3) va do hiéu {mg tin hiéu ra bang cach xac dinh dién tich pic
(hoac chiéu cao pic).

Tién hanh mdi phép xac dinh hai I8n.

CHU THICH 1 Tuy thude vao thiét bi dugc st dung, thé tich phdn mAu thif thich hop pha: 18y trong khodng ti 5 i
d6n 30 pl va cing phai sif dung Iugng thé tich nhu vay a8i véi tat ca cac phdn mau thir, dung dich xay dung dudng
chudn va miu thif trdng.

CHU THICH 2 Mot s& cai bign cho phép xac dinh nay da timg dugc dé xudt. H8u hét cac nha san xudt déu co
khuyén cao cac cdi bién phi hgp d6i véi thiét bi cla ho.

45.3.2 Cach tién hanh véi phuong phap thém chuin
Khi nghi ngd cé cac can trd thi phai sir dung cach tién hanh nay.

Vi du, cho § mi clia phdn mAu thir da dugc xif ly sd bd (3.4.2 hodc 3.4.3) vao timg binh trong loat bén
binh dinh m{rc dung tich 10 ml. Thém 0,5 ml axit nitric (3.2.2) vao méi binh. Dung pipet hat 18n Iuot vao
loat binh nay 0 mi, 0,10 ml: 0,30 ml va 0,60 ml dung dich tiéu chuén crom (4.2.1). Thém nuéc dén vach
vao timg binh va tron déu.

Do dd hap thu cla timg dung dich theo nhu qui trinh trong 4.5.3.1.
4.6 Bidu thj két qua

4.6.1 Né&u da s dung cach do truc tidp (4.5.3.1), xac dinh ndng dd crom tis dudng chudn tuong (g vdi
dién tich pic (hoac 86 cao pic) clia mau va clia mau thir trdng nhu md ta d 3.6.

4.6.2 N&u 43 sir dung phuong phap thém chusn (4.5.3.2) dung duding chudn véi cac gia tri dé hép thu
trén truc tung va ndng dé crom trén truc hoanh. Tinh ndng do crom clia cac mAu thir tir gia tri am cat
truc hoanh, c6 tinh dén gia tri cla mAu thir trdng va moi sy pha loang mau trong qué trinh x{ Iy trudc.
Cach khac, c6 thé sir dung cac phuong tién xi ly s6 lidu € tinh két qua.

4.6.3 D6 chum cla phuong phap nay dugc néu d Bang 2.
4.7 Céacchatcantrg

Xac dinh anh hudng clia cac chat can trd c6 thé cé béing cach phan tich cac mau ma trong 46 nong dé
crom va néng 4% khac nhau clia cac chat gay nhiéu tiém &n da dugc thém (xem 3.7).

14



4.8 Bao cao thu nghigm

B4o cao thlr nghiém cdn gdm céac thong tin sau:
a) Vién dan tiéu chudn nay;

b) Vién dAn phuong phap da sir dung;

¢) Nhan dang ddy a0 mau thir,

d) K&t qua phan tich (4.6).

e) Moi thong tin khac lién quan dén cach tién hanh.

TCVN 6222 : 2008
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Phuluc A
(tham khao)

X(r Iy s bd va phad mau mau bin va trdm tich

A1 X ly so bd cadc mau bun va trdm tich

Sau khi 14y mau, mAu biin va mAu trdm tich dudc bdo quén trong binh da dung dé dung mau tif déu va
uu gii trong 10 lanh, hodc 1am déng lanh cho dén khi xir ly.

Néu phép xac dinh dugc thyc hién véi cén khd, thi mau nén dugc lam déng lanh kho, hoac lam khé &
nhiét do 150 °C + 2 °C trong khoang 1 h. MAu da sy kho can dugc lam déng nhat.

CHU THICH Bun va trém tich nén dudc kiém tra 4 8m, va vi vay phai séy ai 1&n na trudc khi phan tich néu
mAu 43 dugc Iuu gill trong thdi gian dai.

A.2 Pha miu

C6 thé sl dung phuong phap sau ddy nhu & € thay thé cho phuong phap pha méu da mé ta
trong 3.4.1.

Chuy&n mét Iugng can dung cla mau vao binh thly phan (mét binh khéng mau lam bang thiy tinh bén
nhiét hoac thiy tinh c6 chat luong tuong duong) thé tich 100 ml. Binh nay v nut cén chiu dudc ap suét
it nh&t 12 200 kPa (120 °C). Lugng méu cho phép 16n nhat 1a 1 g chat khd, hodc a Iugng tuong duong
clia mau u6t, Thém vao 20 ml axit nitric (xem 3.2.2). Day chat binh thly phan va lam néng dén nhiét d6
120 °C (200 kPa) trong 30 min theo hung dan sif dung ndi h&p (cling c6 thé sif dung 16 vi séng thay
cho ndi hap). Lam ngudi d&n nhiét 46 phong, chuyén toan bé lugng dung dich vao mét binh dinh mic
dung tich 100 ml va pha loang dén vach m{c b&ng nudc. Sau khi cac chat khong tan da 1ang hét, tién
hanh phép xac dinh vi pha 16ng trong suét.
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Phu luc B
(tham khao)

Dir lidgu vé do chum

B.1 D ligu vé dé chum néu trong diéu 3

D@ léu vé 86 chum néu trong diéu 3 thu dudc t mét phép thlr lién phong thi nghiém tién hanh vao
thang 1/1985 trinh bay trong Bang B 1.

Bang B.1 - Dir liéu vé do chum néu trong diéu 3

Loai méu ! - X, ; y S, Cv, Sa C¥Vy

Dung dich chudn " 43 150 1464 0975 0,084 0.6 0,798 55
Nudc vai ndng 30 duoc thém vao| 14 56 20 206 1030 0,083 28 0,218 10,6
Trong dé

/ I& s& Ivong phong thl nghiém;

n la s& Iuong cac gia tn do duogc (khong tinh s& ndm ngoai),

X, I& nbng dd cia mau thir, tinh bling miligam trén Iit

X Ia s trung binh toan phén, tinh bAng miligam trén lit;

¥ 13 hidu sust phat hidn, tinh bang phan tram (%),

|, la & i&ch chuéin cla dd tai lap, tinh bAng miligam trén lit;

Cr 13 hé sé bién thién cla A tai 1ap, tinh bang phan tram

Sa la @8 i&ch chudn cGa 46 1ap lai, tinh bang miligam/iit;

CVe la hé sd bién thién cia a4 1ap lal, tinh bing phén tram,

Dung dich tiéu chudn duoc sir dung chudn bi tif nudc da loai ion, thém crom

Nu6e duge sirdung fa nudc thai sinh hoat da qua xit ly sinh hoc, thém crom.

Ap dung qui trinh pha mau nhu duge mé ta trong 3.4.2; trong may do phd hap thu nguyén tlr sif dung
dén catot rdng.

B.2 Dirligu vé dd chum néu trong diéu 4

DU ligu vé 46 chum néu trong diéu 4 thu duoc tr mot phép thir lién phong thi nghiém tién hanh vao
thang 1/1985 trinh bay trong bang B.2,
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Bang B.2 - DI lidu vé dd chum néu trong diéu 4

Loai mau ! n &; x ¥ S, g0 | 5. [k

Dung dich chudn 18 71 250 2399 96,03 0689 296 3586 149

hudc v nong 34 ducc thém vac| 18 72 100 1094 1094 0OBBO 62 4045 370

Trong 4¢
I 14 s4 luong phong thi ngh:ém;
n 14 s6 lugng cac gid tri do dugc (khong tinh s6 nim ngoas),

la néng d3 cda mAu thd, tinh bAng miligam trén It

v 14 s6 trung binh toan phan, tinh bAng miligam trén lit;
y  l& hidu sust phat hién, tinh bang phan tram (%)

5, 1 68 léch chufn cha d6 lai lap, tinh bang miligam trén Iit,
{CF 14 hé s6 bign thign cha do tai 1ap, tinh bAng phan tram

se laddléch chuln cia dé 1ap lai. tinh bang miligamit;
CV,, 1a hé s8 bién thién cia d9 1ap 1ai, tinh bng phan tram.

Dung dich tigu chudn dudc sir dung la pha tif nuéce da loai ion, thdm crom.
Nube duge tha nghiém & nube ung, thém crom.

Den st dung trong may do phd hdp thu nguyén tlr 1a den catot réng.




