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Ld&i néi dau

TCVN 7764 -2 : 2007 thay thé cac TCVN 2222-77, 2297-78,
2298-78, 2611-78, 2718-78, 2841-79, 3289-80, 3290-80, 3768-32.

TCVN 7764 -2 : 2007 hoan toan tuong duorg ISO 6353-2 : 1983 va
Ban bd sung 2 ; 1986.

TCVN 7784 -2 : 2007 do Tiéu Ban ky thuat Tiéu chudn
TCYNITCA7ISC2 Hoé hoc - Phucng phap thir bién soan, Tdng cuc
Tigu chudn Do ludng Chat lugng dé nghi, Bo Khoa hoc va Céng nghé

céng bé.
TCVN 7764 : 2007 vdi tén chung Thudc thir dung trong phan tich
hoa hoc, bao gém cac phan sau:

~ TCVN 7764-1: 2007 (I1SO 6353-1: 1982) Phan 1: Phuong phap thir

chung;

- TCVN 7764-2 : 2007 (1SO 6353-2 : 1983) Phan 2: Yéu cdu k¥ thuat —
Seri th(r nhat;

_ TCVN 7764-3 : 2007 (ISO 6353-3 : 1987) Phan 3: Y&u cau ky thuét -
Seri th(f hai.

TCVN 7764-2 : 2007



TIEUCHUANQUOC GIA TCVN 7764-2 : 2007

Xuat ban lan 1

Thudc thir diing trong phan tich hoa hoc -
Phin 2: Yéu ciu k¥ thuat — Seri thir nhat

Reagents for chemical analysis -
Part 2: Specifications — First series

1 Pham vi ap dung

Tiéu chudn nay qui dinh cac yéu cdu ky thuat va chi ra cac phuang phap thir st dung dé kidm tra
su phl hdp vi yéu cau ky thuadt ddi vai cac thudc thlr clia seri th nhét duge s dung trong
hoé hoc phan tich.

Tiéu chudn nay dudc s dung cung vai TCVN 7764-1 (ISO 6353-1), md ta cac phuong phap thi
chung (GM) ¢6 thé ap dung d8i vdi cac y2u cau cla tieu chudn thudc thi va gui dinh nhing
théng tin chung can thigt d& sir dung dang tiéu chuan.

M6 ta cach chudn bi cla céac dung dich sau day dudc chi rd trong diéu 4 clia TCVN 7764-1 (ISO 8353-1).

—  Dung dich tiéu chuin (SS) pha loang !, Il va Ill;
—  Dung dich thudc thir (RS);
- Dung dich chi thi {IS).

Trong tidu chudn nay, nhimg s@ vién dan cé danh dau hoa thi xem trong TCVN 7764-1 (1SO 6353-1).

2 Tailiéu vién dan

Céc tai liu vién dan sau day rat can thiét khi ap dung tieu chudn nay. D& vai cac tai lidu
vién dan ghi nam ban hanh thi 4p dung ban dugc néu. B3 vai cac tai lidu vién dan khong ghi nam
ban hanh thi 4p dung phién ban mdi nhat, bao gém cA cac ban slta déi (néu ¢d).

-

TCVN 7764-1 : 2007 (I1SO 6353-1 : 1982) Thudc the dung trong phan tich hoa hoc — Phan 1
Phuang phap thit chung.

3 Thudc thir (vit tit: R), Yéu cau ky thuat — Seri thi nhat

Quy dinh chung — Trong tat ca cac phép thi lién quan dén so sanh vdi dung dich d&i ching
tidu chudn, k&t qua (vi du cudng dd mau) thu dudc trén dung dich thi khdng dugc 1on han két qua

thu dudgc trén dung dich déi chimg tiéu chuén xac dinh.
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R 1 Axit axetic
CH,COOH

Kh8i lugng phan tir tuong doi: 60,05

R 1.1 Yéu cau ky thuat

Thufe thir {CH,COOR), %, KRANG NRO RON .o a9 7
Kh&i 1UGNG HENG, QM oo e e 1,05
(e[ g =B @5) TR0 4 aTaTaTe Vo i 3 L] R g e TSP E 0.000 1
SuUlfat (SO,) % KhENG TA RGN . mramvsmrasrmrsimsen maisdamsmmsmsmss 0,000 2
DIONG (S0} %6 KBOMGIGRIAGHT suwiirs e s b s e A o i S 0,000 05
SEAFEN B RUSTGTERINGN mremmee s i o S S A s e 0,000 1
CHIAPEY Y6, KRBRERIETRON o s s s o s iy s 0,000 05
Cac chat khif dicromat (tinh theo O}, %, khéngidnhon ... 0,008
Céan con lai sau khi bay hai. %, Khéng 1an hon ..o 0,003

R 1.2 Chuan bi dung dich thr

L8y khoang 100 g (95 mi) mau, thém 1 ml dung dich natri cacbonat (1 %) va lam bay hoi dén
khé can trén bép cach thuy. Hoa tan can trong mét lit nude, thém 1 ml axit clohydric (R 13), va

pha lodng dén thé tich 50 ml bang nudc.

R 1.3 Phép tha
R 1.3.1 Thuéc thi

Cén 2 g dén 3 g miu, chinh xac dén 0,000 1 g, pha loang bang 50 ml nuéc va chudn do bang
dung dich natri hydroxit chudn @6 tiéu chudn, c(NaOH) = 1 molll, st dung chi thi phenoiphtalein
(S 4.3.9°).

1,00 m! dung dich natri hydroxit, ¢{NaOH) = 1,000 mol/l, tuong duong véi 0,080 05 g CH,COCH.

R 1.3.2 Clorua
Pha logng 10 ¢ (9,5 ml) mau bang nuéc dén thé tich 30 ml, va ap dung GM 2.

Chu#n bi dung dich 88i chiing tiéu chudn, si dung 10 ml clorua SS il (10ml = 0,000 1 % CI).
R 1.3.3 Sulfat
Lay 12,5 ml dung dich thir (R 1.2} va ap dung GM 3,

Chuén bi dung dich d6i chimg tiéu chusn, sir dung 5 ml sulfat SS 1| {5ml £ 0,000 2 % 30,).
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R 1.3.4 Pdng va chi

X&c dinh nhimg nguyén té nay bang AAS theo GM 29, sif dung cac diéu kién sau:

Nguyén ta N&ng dé dung dich Ngon lira Vach céng hudng |
|
nm |
Cu | Dung dich thit (R 1.2) ' 3247 -
Axetylen-khong kni i d
| Pb Dung dich thir (R 1.2) | 217.0 hoac 2833
R 1.3.5 st

L&y 5 ml dung dich thd (R 1.2) va ap dung GM 8.1.

Chudn bi dung dich déi ching tiéu chuin, st dung 1 ml s3t SS 1l (1 ml = 0,000 1 % Fe).

R 1.3.6 Cac chat khir dicromat

Lay 10,00 ml dung dich kali-dicromat 4,90 g/l vao binh ndn thuy tinh ¢é nit nham, cén than thém tiép

10 mi axit sulfuric (R 37), vira thém vita khudy déu va d& ngudi dén nhiét do phong.

Thém 10 g (9,5 ml) mAu vao hén hop trén va dé yén trong 1 h & 50 °C = 2 °C. Pha loang dén thé tich
50 ml bang nudc, dé ngudi dén nhiét g6 phéng, thém § mi dung dich kali iodua (10 %) va chun dé
bang dung dich natri thiosulfat chudn dé tiéu chudn, ¢(Na,5,0;) = 0,05 mal/l, st dung chi thj tinh bét
(1S 4.3.117).

Thuc hién song song phép thl tréng.

Tap chat khit dicromat, bidu thi bang phan tram khdi lugng oxy, tinh theo cong thic.

0,000 4 (V, - V) x 10

trong dé
V, la thé tich cla dung dich natri thiosulfat chudn dé tiéu chudn st dung trong phép xac dinh,
tinh bang ml;
v, la thé tich clia dung dich natri thiosulfat chudn dé tiéu chudn s dung trong phép thlr

trang, tinh bang mil;
0,000 4 1a khdi luong clia oxy tudng ducng v&i 1,00 ml dung dich natri thiosulfat, c(Na,S;05) =
0,050 mol/l, tinh béng g.
R 1.3.7 Can con lai sau khi bay hai
Lay 50 g (48 ml) mAu va ap dung GM 14,

Khéi lugng clia c&n khong duge vugt qua 1,5 mg.
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R 2 Axeton
CH,COCH;,

Khai lugng phian tir tuong doi: 58,08

R 2.1 Yéu cau ky thuat

Thudc thir (CH,COCH,), %, Khéng nho hon .. 99,5

Melanal {iCHIEH);:20; KRORQ IR DS s s i s R i i 0,05

R OB B oo o s s A e TS 0,787 dén 0,793
Can con lai sau khi bay hai, %, khong ldn hdn ... 0,001

D¢ axit (tinh bang milimol H*), khéng 18n hon ... 0,05/100 g

D6 kidm (tinh bang milimol OH), KhdNg 180 hON oo 0,05/100 g

Cac chat khir permanganat (tinh theo O), %, khéng I8n hon ..., 0,000 3

Aldehyt {tinh theo HCHOY, %, KRBAG 180 RO ..ovovoivvioeeeeeeeee e 0,002

NUGC 5 KRG IO MO vmsmmmonm g s i e s S s A S S s 0.3

R 2.2 Phép thlr

R 2.2.1 Thuéc thir va metanol

Ap dung GM 34, st dung céc diéu kién sau:

e 1= 10 % Carbowax 400

B TR TG s e s o s O S S Chromosorb G-AW-DMCS ({0,125 mm dén
0,150 mm (100 mesh dén 120 mesh ASTM)]

ChIEU dai €81, M ..o, 3

Budng kinh trong cia ct, MM ... 2,5

WELIBU CO oot e Thép khdng gi hoac t6t nhat bang thuy tinh

NRIB 6 €O, °C oo 60

Nhi8t @6 BOM, °C .o.ovooooeeeeeoooooooee B0
NRi&tids détector € «nmnamansiniamsniisnme 1 90
KIBUE GBEBEEON . cos.oscusssmsssmssssemmmenismionss st i NGOR 1S i6H Hod
KB B EN G mmmamnesnans s mrs s s N LG
Tocidd dong, MmN wsaemmannremmansguninasas 25
PHAR mEBUTRLE ] sormmncomes i i s e 5

i0
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R 2.2.2 Khéi lugng riéng

Ap dung GM 24.1.

R 2.2.3 C&n cdn lai sau khi bay hai

Lay 100 g (127 ml) mau va ap dung GM 14.
Khéi lugng cla can khong duge vuot qua 1 mg.
R 2.2.4 D& axit

Lay 79 g (100 ml) mau va ap dung GM 13.1, chudn dd pang dung dich natri hydroxit chudn dé
tidu chudn, e(NaOH) = 0,001 mol/l, va sif dung chi thi phenalphtalein (1S 4.3.9%.

Thé tich chudn do khong dugc vugt qua 4 ml.

R 2.2.5 D& kiém

L&y 79 g (100 ml) mau va ap dung GM 13.1, chudn dé bang dung dich axit sulfuric chudn do
tidu chudn, ¢(1/2 H,S0,) = 0,01 molil, va st dung chi thi metyl 46 (IS 4.3.67).

Thé tich chudn d6 khang dudc vugt qua 4 ml.

R 2.2.6 Cac chit khir permanganat

Ldy 40 g (50 ml) mau va ap dung GM 19.1, thém 0,15 ml dung dich kali permanganat 3,16 gil.
Pé yén dung dich thr & 20,0 °C £ 0,5 °C trong 15 phut.

pMau hong cua dung dich thu dude phai khong dudc thay ddi hoan toan.
R 2.2.7 Aldehyt
Lay 2 g (2,5 ml) m3u va ap dung GM 20.

Chuan bi dung dich d&i ching tiéu chudn, sr dung 4 ml formaldehyt SS 11 (4 ml = 0,002 % HCHO).

R 2.2.8 Nudc

L&y 7,9 g (10 ml) mAu, pha loang d&n thé tich 30 ml bang pyridin va ap dung GM 12.

11
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R 3 Dung dich amoniac (25 %)
NH,

Khéi lugng phan tir tuong déi: 17,03

R 3.1 Yéu cau ky thuat

Thude thir (NH;), %, KROng nho ROM ..o 25"
Cacbonat (tinh theo CO,), %, Khéng I8N hom ..o 0,002
Clorua (C1), %, Kh&ng I8N NON .o e 0,000 05
Phosphat (PO.), %, khéng 16n hon ... 0,000 2
Sificat {tinh theo SiO,), %, khong 1dn hon ... 0,001
Sulfat (SO}, %. KNONG I8N NOM .ot 0,000 2
Sulfua (S), %, KRONG I8N NOM .ot e et 0,000 02
CAMGICE): %6 KNOIG V0N DM i vy e s sy b5 s R 0,000 1
BONG TG UL %, REONG IO O oo bt sy e S e i+ S AV e 06 0,000 01
Sat(Fe), %; KRONG TR TGN wsvmerms s b s s S S s T 0,000 02
R Y R B T L T — 0,000 1
Chi(PbY: % khong l8n hon auna s umaasinininninmnningmaias 0,000 05
Kali (K}, %, KhOng 160 RON ... et 0,000 1
Cac chat khir permanganat (tinh thec O), %, khéng I6n hon ..., 0,008
Can con lai sau khi bay hoi, %, Khong 160 hon ..o 0,002

R 3.2 Chuan bi dung dich th(r va dung djch chi thj hén hgp

R 3.2.1 Dung dich thir |

Lam bay hai 250 g (275 ml) mAu™ G&n thé tich khoang 10 ml. Axit hod bang axit nitric (R 19) va
pha lodng dé&n thé tich 100 ml bang nuse.

R 3.2.2 Dung dich thirll

Hoa tan c&n con lai sau bay hoi thu dude trong R 3.3.12 vao 0.5 ml axit clohydric va pha lodng
dén thé tich 100 ml bang nudc.

" Chat lugng tuang tu ciing ¢é s&n trén thi trudng véi ham lugng NH, khoang 30 % hoac 35 % va dugc phép
a8 pha ché dung dich thir 1.

12
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R 3.2.3 Dung djch chi thi hén hop

Tron 1 thé tich dung dich chi thi metyl db [0.2 % pha trong etanol 95 % (thea thé tich)] véi

1 thé tich dung dich chi thi metylen xanh [0,1 % pha trong etancl 95 % (theo thé tich)].

R 3.3 Phép thir

R 3.3.1 Thudc tha

Cho 25,00 ml dung dich axit sulfuric chudn dé tiéu chuan, ¢(1/2 H,S0,) = 1 mol/l vao binh nén

dung tich 100 ml ¢6 nut thuy tinh nham va can chinh xac dén 0,000 1 g.

Cho khoang 1,2 g mau va can lai chinh xac dén 0,000 1 g. Thém 2 giot dung dich chi thi hdn hgp
(R 3.2.3) va chuan do luong du axit bang dung dich natri hydroxit chudn dé tiéu chudn ¢(NaOH) =

1 mol/l

1,00 ml dung dich axit suifuric, e{1/2 H,S0,) = 1,000 mol/l, tuong duong vai 0,017 03 g NH,.

R3.3.2 pH

Xac dinh pH clia dung dich 5 % cla mau theo GM 31.1, st dung dién cuc chi thi thuy tinh.

R 3.3.3 Clorua

L&y 20 ml dung dich thlr (R 4.2) va ap dung GM 2.

Chudn bi dung dich @i chimg tiéu chudn, s dung 10 mi dung dich tht va 1 ml clorua SS Il
{1 ml = 0,000 5 % ClI}.

R 3.3.4 Phosphat

Lay 20 ml dung dich thir | (R 3.2.1) va ap dung GM 4.

Chuan bi dung dich déi chimg tiéu chuin, s dung 10 ml phosphat SS 1l (10 ml = 0,000 2 % PO,}.

R 3.3.5 Silicat

Trung hoa 20 g (22 ml) mau bang axit clohydric (R 13), pha lodng dén thé tich khoang 50 mi va
ap dung GM 5.

Chuén bi dung dich ddi chimg tiéu chudn, st dung 20 ml silicat SS Il (20 ml = 0,001 % SiO,).
R 3.3.6 Sulfat
L&y 10 mi dung dich thir I (R 3.2.1) va ap dung GM 3.

Chuan bi dung dich déi chimng tiéu chudn, s dung 5 ml sulfat SS 11 (5 ml = 0,000 2 % SO,).

13
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R 3.3.7 Sulfua

L&y 50 g (55 ml} m&u, thém 0,5 ml chi axetat (bazo) (RS 4.2.107).

Mau nau cda dung dich thir khdong duge dam hon mau nau clia dung dich ddi chimg tiéu chudn &z
chuén bi tuong tu bang cach st dung 1 mi sulfua vira mdi diu ché SS 11 {1 ml = 0,000 02 % S).

R 3.3.8 Canxi, déng, magie va chi

Xac dinh nhiing nguyén t6 nay bang AAS theo GM 28, sir dung cac diéu kién sau:

Nguyén td Néng d6 dung dich ! Ngen Ira Vach c?jnmg WG
o T 4227
Cu Dung dich thir il (R 3.2.2) Axetylen-khong khi 324.7
Mo _ ! 2852
| _ . 2170 hodc 2833
R 3.3.9 Sit

Lam bay hdi 50 g (55 ml) m&u dén khé can trén bép cach thuy. Thém 0.5 ml axit clohydric (R 13) vac
phan can va ap dung GM 8.2

Chuan bj dung dich déi chimg tiéu chuan, sir dung 10 ml sat SS 11l (10 ml = 0,000 02 % Fe).
R 3.3.10 Kali va natri

Xac dinh nhig nguyén t6 nay bang FES theo GM 30, st dung céac diéu kién sau:

Nguyén t& N&ng dé dung dich | Ngon Iia ; Buo::nfong
|
K . ! 766.5
Dung dich thir 1l (R 3.2.2) Oxy-axetylen
Na ! 589.0

R 3.3.11 Cac chat khir permanganat

L&y 20 g (22 mi) mau, thém 20 ml nudc khudy va axit hod cdn than bang 20 ml dung dich axit sulfuric

(50 %). Thém 0,2 ml dung dich kali permanganat 3,16 g/l v& dun sbi trong 5 phut.
Mau héng clia dung dich thu dugc phai khéng dudc thay d&i hoan toan.

R 3.3.12 Can cén lai sau khi bay hai

Lay 100 g (110 ml) mau va 4p dung GM 14.

Khai lugng clia c&n khdng duge vuot qua 2 mg.

Gilt lai c&n nay d& chuén bi dung dich Il (R 3.2.2).

14
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R4 Amoni axetat
CH,COONH,

Khéi lugng phan t tuang déi: 77,08

R 4.1 Yéu ciu ky thuat

Thude tht (CH;COONH,), %, Khang nho hon ..o 99

PH (QUAGTEIENS %5) :ovsumminiioin tumurisasi s vunmmosissns s abuesiagsa e sass sapmansos smsngens 6,5 dén 7,5
Clorua (ClI}, %, Khang n hon ... 0,0005
Nitrat {(NO,), %, KRANG I8N AN oo 0,001
Sulfat (SO,), %, KRONG 18N NON L 0,002
DAng (Cu), %, KNANG 1N NOM oo e 0,0005
Sat:Ea), Y KNOnm I tan ... sessems i e s i s R i 0,000 5
Chi (PD), %, KhORG 180 NON .o 0,000 5
Tro sulfat, %, KhANg [N NON .o 0,01

R 4.2 Chuin bi dung dich tha

Hoa tan 40 g m3u trong 100 mi nudc (dung dich phai trong va khéng mau) va pha lodng dé&n

thé tich 200 ml.

R 4.3 Phép thur
R 4.3.1 Thudc thir

Can khoang 1,5 g mau, chinh xac d&n 0,000 1 g va hoa tan trong khoang 20 ml nuéc.

Cho vao dung dich nay hén hgp gdm 25 mi formaldehyt (35 %) v& 25 mi nude, sU dung chi thj

phenolphtalein (IS 4.3.97) d& trung hoa. Sau 30 phut, thém ti€p 0,2 mi chi thi phenolphtalein 1S va

chudn d6 bing dung dich natri hydroxit chudn dé tigu chudn, ¢(NaOH) = 1 mol/l, d&n khi dung dich

¢d mau hong nhat.

1,00 mi dung dich natri hydroxit, c(NaQH) = 1,000 mol/], tuong dudng v 0,077 08 g CH,;COONH,.

R4.3.2 pH
Xac dinh pH cla dung dich 5 % cla mau theo GM 31.1, st dung dién cuc chi thi thuy tinh.
R 4.3.3 Clorua

L&y 20 ml dung dich thir (R 4.2) va ap dung GM 2.

Chudn bi dung dich d&i ching tiéu chudn, sir dung 10 ml dung dich mau va 1 ml clorua SS |

(1 mi = 0,000 5 % Cl).

15
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R 4.3.4 Nitrat

L&y 5 ml dung dich thr (R 4.2) va thém 0.2 ml dung dich bruxin [0,5 % pha trong axit axetic (R 1)],
thém tiép 10 ml dung dich axit sulfuric (R 37), chl y thao tac can than va vita thém via khudy déu

hén hap.

Mau vang cliz dung dich thlr khéng dudc Gam hon mau cla dung dich d6i chimg tiéu chuén chuén bi
tuong tu str dung 1 mi nitrat SS 11 (1 ml = 0,001 % NO;).

R 4.3.5 Sulfat

Lay 10 ml dung dich thlr (R 4.2) v& ap dung GM 3.

ChuZn bi dung dich 66 ching tiéu chun, sz dung 4 ml sulfat SS 1 (4 m! = 0,002 % SO,).

R 4.3.6 Déng va chi

Xac dinh nhimg nguyén {6 nay bang AAS theo GM 29, st dung 30 g mau va cac diéu kién sau:

| [ Vach ¢éng hudng

! Nglyén i | Nongdddungdich | Ngon itra | i
Cu | Dung dich thir (R 4.2), | 3247
Sir dung dung maoi chiét Axetylen-khong khi [
. Pb trong GM 35 | 217.0 hosc 28332
| ! !
R 4.3.7 Sét

L&y 20 m! dung dich thif (R 4.2) va ap dung GM 8.1.

Chuzn bi dung dich d8i chimg tiéu chudn, s dung 2 ml s3t SS 1l (2 mi = 0,000 5 % Fe).
R 4.3.8 Tro sulfat

Lay 10 g mau va 4p dung GM 16.

Khéi lugng clia can khdng duge vudt qua 1 mg.
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R 5 Amoni clorua
NH,ClI

Khai lugng phan tir twang dai: 53,49

R 5.1 Yéu cau ky thuat

Thuc thir (NH,CIY, %, Khdng nho RO ..o 995

PH (QURG AICN 5 6) oot 45dén 5,5
Phosphat (POL) % Khang [N NON . vemmais s wis i oy sty 00005
Suifat (SO}, %, KRSNG I8N NON ..o 0,002
Canxd {Ca), %, KNong TN HON o s i s S T SR s s 0,001
SACEEET. 9 K0EN0 (87 N mrny-smme s s i i S o A S T s 0,000 5
Magie (Mg}, %, khOng 180 RON ..o 0,001

Kali (K), %, Khong Idn hdn ... ... 0,005

Natri (N2), %, KRBRG IR RO ... ocoeveeeeeeeeeee oo eeeeeeseesseess s 0.005

Can cén lai sau khi nung (6 650 °C), %, khong 1dn han ..., 0,05

R 5.2 Chuan bi dung dich th(r

Hoa tan 20 g mau trong 100 ml nudc (dung dich phai trong va khong mau) va pha loang dén thé tich

200 ml.

R 5.3 Phép thi
R 5.3.1 Thudc thir

Can khoang 1 g mau, chinh xac dén 0,000 1 g va hoa tan trong khoang 20 ml nudc.

Cho vao dung dich nay hén hop gdm 25 ml formaldehyt (35 %) va 25 ml nuéc, sl dung chi thi

phenolphtalein (IS 4.3.87) @8 trung hoa. Sau 30 phat, thém tiép 0,2 mi chi thi phenolphtalein 1S va

chudn dd bang dung dich natri hydroxit chudn dé tiéu chudn, c(NaOH) = 1 mol/l, d&n khi dung dich

cé mau hdng nhat.

1,00 ml dung dich natrt hydroxit, c{NaOH) = 1,000 mel/l, tuang ducng v&i 0,053 49 g NH,Cl.

R5.3.2 pH

Xac dinh pH clia dung dich 5 % cta mau thea GM 31.1, sif dung dién cuc chi thi thuy tinh.
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R 5.3.3 Phosphat

Lay 50 ml dung dich thir (R 5.2), che thém 30 ml nudc va ap dung GM 4.

Chuan bj dung dich ddi chimg tiéu chun, sl dung 2,5 ml phosphat SS 11 (2,5 ml = 0,000 5 % PO,).

R 5.3.4 Sulfat
L&y 20 ml dung dich thi (R 5.2) va ap dung GM 3.

Chuan bj dung dich déi ching tiéu chudn, sif dung 4 mi sulfat SS 1l (4 mi & 0,002 % SO,).

R 5.3.5 Canxi va magie

Xac dinh nhiing nguyén t6 nay bang AAS theo GM 29, st dung cac diéu kién sau:

[ Vach ¢dng hudng

|
Nguyén t& *l N&ng dd dung dich | Ngon Iira iy
: |
i
Ca L 4% Axetylen-khong khi | 4227
'| Mg :- ; ; 2852
R 5.3.6 Sit

Lay 20 ml dung dich thir (R 5.2) va ap dung GM §.1.
Chuan bi dung dich d8i chimg tiéu chudn, s dung 0,4 ml s&t SS 11 (0,4 ml £ 0,000 2 % Fe).
R 5.3.7 Kali va natri

Xac dinh nhimg nguyén td nay bang FES thea GM 30, sir dung cac diéu kién sau;

R 5.3.8 Can con lai sau khi nung
Lay 2 g m3u va ap dung GM 15,

Khdi lugng clia can khéng dudc vugt qua 1 mg.

18
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R 6 Bari clorua dihydrat
BaCl,.2H,0

Khéi lugng phan tir tuong dai: 244.28

R 6.1 Yéu cau ky thuat

Thude thit {(BaCl,.2H,0), %, khéng 1 50 1 To g ROVUUPROUN 0 = O 89,0
BT THUTEIIER B VRN conrssvmsnosmisiomte s s Has S SRS AR PSSR AP a5 3 5dén8
Nito t8ng (N). %, KhONG I8N NON ... 0,002
Canxi (Ca), %, KRONG 13N RON ..o 0,05

34t {(Fe), %, khong 1dn hon
Chi (Pb). %, khéng ldn han
Kali (K), %, khaéng I&n han

Natri (Na), %, KRONg 18N BAN ... 0,01

Stronti (S}, %, KhERG AN BON Lo 3,88

R 6.2 Phép tht
R 6.2.1 Thudc th(r

Gan khoang 0,2 g mAu, chinh xac dén 0,000 1 g va hea tan trong khoang 100 ml nudc.

Thém 100 m! metanol (R 18) va 10 ml dung dich amoniac (R 3) vao dung dich nay va chudn dé bang
dung dich EDTA chudn 4o tiéu chudn, c(EDTA) = 0,1 mol/l, sif dung chi thi hdn hgp metylthymol

xanh (4.3.77).

1,00 ml dung dich EDTA, ¢(EDTA) = 0,100 mol/, tuong dudng v@i 0,024 43 g BaCl,.2H,0.

R6.2.2 pH

Xac dinh pH cda dung dich 5 % cla mau theo GM 31.1, s dung dién cuc chi thi thuy tinh.
R 6.2.3 Nito t3ng

Hoa tan 1 g mau trong140 ml nudc va ap dung GM 6.

Chudn bi dung dich di chimg tidu chudn, st dung 2 ml nita SS I (2 ml = 0,002 % N).

R 6.2.4 Canxi, sat, chi va stronti

Xac dinh nhiing nguyén 6 nay bang AAS theo GM 29, s dung cac diéu kién sau:
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Vach cdng huong

| Nguyén t& ' N&ng db dung dich Ngon Ira -
| Ca 2% } 4227
i Fe 10 % | 2483
|' T R Axetylen-khong khi
Pb . Su dung dung moi chiét 217.0 hoac 283,3
| ! trong GM 35
| Sr ! 2% , 4607
R 6.2.5 Kali va natri
Xac dinh nhimg nguveén té nay bang FES theo GM 30. sif dung cac diéu kién sau:
f 7 T > :
Nguyén td | &ng dé dung dich | n lra
guyén td Néng dé dung di Ngo Buaﬁnfong
b
\ K ! 766,5
I 1 2% Oxy-axetylen
r Na | | 569.0
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R 7 Clorofem
CHCI,

Khai lvgng phan t tugng déi: 119,38

R 7.1 Yéu ciu ky thuat

ThudcARI(CHC): %, Khong:nRe:hdn rmms o 99
Etanol (6Nt 80 GINNY, %o woviiiiiiiies oot 0,3dén 1,0
Khai IUgng FENG, /M oottt e s 1,471 dén 1,484

Can con lai sau khi bay hai, %, khéng I6n hon ... 0,001

©6 axit (tinh bang milimol H7), khong 16n hon ... 0,03/100 g
Cac cht d& Bl CACDON MO .viiivie e eiie et oot dat

Hdp chat cacbonyl (tinh theo CO), %, khéng I8n hon ... 0,005
Clo tu do, %, KhONg I8n RO ... 0,000 5

Clorua, %, KRONG 1AM NON ... 0,000 1

Tap Chat KiM JORi ceeiiiiiiiiiiii it dat

R 7.2 Phépthl

R 7.2.1 Thudc thir va etanol

Ap dung GM 34, sir dung cac diéu kién sau:

PhaAinn s runvaniainnanusnsis e s 20 % bis(2-etylexyl)sebacat

CRALINENG 2 rersrnessrensnss sl S IR s e Chromosorb W [0,18 mm dén 0,25 mm
(60 mesh dén 80 mesh ASTM)]

ChiBU dai €O, M .o 2

Budng kinh trong clia cot, MM

(/-1 1117 o [T — Thép khong gi

NRIEE G COt, °C ..o eeessssssssseseeresseeee 60

NRIBE 48 BOM, °C oroeveeeessersvsserseenrersesssssssssnssssssseseesseses 150
Nhiét 30 detector, °C ... icceresiieieeeens 200

Kitl de18et0T s s o r o sy e v s Dan nhiét
KR Mang o snenssnnmsiinnssasanmmsnse e el

T8 G0 daNg, MIMIN ..o eessrees OO
Phan:mauthtful ssvssnmnnnmpuemnsnanvanminied

R 7.2.2 Khdi lugng riéng
Ap dung GM 24.1.
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R 7.2.3 Can con lai sau khi bay hgi

L&y 100 g (68 ml) méu va ap dung GM 14, say kho can trong 30 pht.
Khéi Iuong cla can khong dudc vuat qua 1 mg.

R 7.2.4 Do axit

Ldy 74 g (50 mi) mau va ap dung GM 13.2, chudn dd bang dung dich natri hydroxit chudn &g
tieu chudn, c(NaOH) = 0,01 molil, va sir dung chi thi phenolphtalein (IS 4.3.9°).

Thé tich chusn do khong dudc vuct qua 2,2 mi.
R 7.2.5 Chit dé bi cacbon hoa

Lic manh 20 ml mau véi 15 ml axit sulfuric (85,0 % = 0,5 %) va 0.2 ml dung dich formaldehyt
[40 % (theo thé tich)] trong hinh tru thuy tinh c6 nit nhdm trong 3 phut. D& yén hén hop d nhiét dé
phong trong 30 phut.

Thé tich chudn d6 khéng dudc vugt qué 2,2 mi,
R 7.2.6 Hdp chat cacbony!

Pha lodng 3 g (2 ml) mau dén thé tich 15 ml bang metanol khdng c6 cacbonyl (RS 4.2.11%). Lay 2 ml
dung dich nay va ap dung GM 23.

Chuén bi dung dich d8i chimg tiéu chudn, sir dung 2 ml cacbonyl $S Il (2 ml = 0,005 % CO).
R7.2.7 Clotydo

L&c 35 g (24 ml) mau véi 10 ml nudc da cho thém 1 ml dung dich kali iodua vira mdi chudn bi
(10 %) va 2 giot tinh bét (IS 4.3.117) trong binh ndn thuy tinh ¢6 nit nham trong 2 phut. N&éu nhan
duoc mau xanh hoac mau tim, chudn §6 bang dung dich natri thiosulfat chudn dé tiéu chuan,

¢(Na,S,0,) = 0,01 molfl, Iic sau méi 1an thém vao.
Thé tich chuin dd khéng dudc vuot qué 0.5 ml.
R 7.2.8 Clorua

L&y 10 g (6,8 ml) mau vao phéu chiét, them 20 mi nuéc va 1 ml dung dich axit nitric (25 %). Lac trong
1 phut, € tach pha va loai bé pha phia dudi (clorafom). Loc pha nudc qua gidy loc khang cb clorua,

thém 1 ml dung dich bac nitrat khoang 17 g/l va dé yén trong 2 phut.

Mau tring sla cta dung dich khdng duge duc hon dung dich d&i ching tiéu chudn chudn bi tuong tu,
st dung 1 ml clorua SS 11 (1 ml = 0,000 1 % ClI).

R 7.2.9 Tap chat kim loai
Lay 50 ml mau, thém 0,1 mi dung dich 0,1 % dithizon pha trong clorofom.

Mau cla dung dich thr phai la xanh ho#ic hai xanh xanh.
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R 8 Axit xitric monohydrat

Khai lugng phan td tuong déi: 210,14

R 8.1 Yé&u cdu ky thuat

Thudc thir (CsHa07.H,0), %, Khdng nhd oM ..o 99,5

Clorua (Cl1), %, KRONG [0N NON L...ooeviiiiiiii s s s e 0,000 5
Oxalat (C;04), %, KhANG 18N hON ccovviiiieci e 0.05
Phosphat (PO.). %, KhOng I&n hon ..o 0,001

Sulfat (S0,), %, khéng lén hon ............. R R SR R 0,005

Déng (Cu), %, kKhéng I8n han .....ceeviiiennnn o R B S T R 0,000 5

Sat (Fe), %, KNONG ION NON . s 0,000 5

Chi (Pb), %. KRONG 10N NOM ...cvoveeeevereeeeeeeeeeeeiesesensesisieceseeneeeeeeeene. 0,000

CAC CNAT GE DI GACDON NOA ....ocviiiiiiiieiiiieee i see et dat phép thir
Tro sulfat, %, KRONG 1N NON ..o 0,02

R 8.2 Chuin bj dung dich thir va dung dich so sanh

R 8.2.1 Dung dich thirl

Hoa tan 5 g mau trong mét iugng nhd nudc va pha lodng dén thé tich 50 ml.

R 8.2.2 Dung dich thirll

L&y khoang 7 g mau, thém 0,2 ml dung dich amoni vanadat (1 %), va 15 ml axit nitric (R 19).
Pun trong céc cb6 ndp day trén bép cach thuy cho dén khi phan {ng ngimg; 18y n&p ra va lam
bay hoi dén khd can.

Cho 10 ml axit nitric (R 19), dun lai va lam bay hoi. Thém 5 ml dung dich axit clohydric (20 %) va
lam bay hai d&n khd. Hoa tan can trong mét lueng nhd rude cé chia 1 mi dung dich axit clohydric

(20 %), loc (néu cin) va pha lodng dén thé tich 50 ml.

R 8.2.3 Dung dich thir Hi

Hoa tan can thu dugc trong R 8.3.9 (tro sulfat) bang 10 ml dung dich axit clehydric (10 %) trong
¢3¢ nung hodc dia da st dung. Day ndp, dun trén bép cach thuj trong khoang 10 pnit va
pha loang dén thé tich 50 mi.
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R 8.2.4 Dung dich so sénh

Lay khoang 2 g mau, thém 5 ml phosphat 8S | (5 ml = 0,001 % PC,) va 2,5 mi sulfat SS |
(25 ml 2 0,005 % SO.) va tién hanh nhu cach chuén bi dung dich thir I, s dung lugng cac thuée the

nhu nhau,

R 8.3 Phép thir

R 8.3.1 Thudc thir
Can khoang 2,5 g méu. chinh xac d&n 0,000 1 g va hoa tan trong 100 mi nudc.

Dé&i v&i dung dich nay, thém 2 giot chi thi phenolphtalein (IS 4.3.97) va chudn d6 bing dung dich natr

hydroxit chudn d6 tiéu chuin, c(NaQH) = 1 mol/i, dén khi dung dich cé6 mau héng bén trong 3 phut.

1,00 ml dung dich natri hydroxit, ¢{NaOH) = 1,000 mei/l, tudng duong véi 0,070 05 g CoH,0;.H,0.

R 8.3.2 Cleorua
L&y 20 ml dung dich thir | (R 8.2.1) va &p dung GM 2.

Chuin bj dung dich d8i chiing tiéu chuan, st dung 1 ml clorua SS 1 (1 ml = 0,000 5 % CI).

R 8.3.3 Oxalat
Hoa tan 0,2 g mau trong 10 ml nuéc va ap dung GM 22.

Chuin bi dung dich G8i chimg tiéu chudn, si dung 10 ml oxalat SS 11 (10 ml = 0,05 % C,0,).

R 8.3.4 Phosphat

L&y 20 ml dung dich thir || (R 8.2.2) va ap dung GM 4.

Chu&n bi dung dich d8i ching tiéu chudn, s dung 20 ml dung dich so sanh (R 8.2.4
(20 ml = 0,001 % PO,).

R 8.3.5 Sulfat

L&y 10 ml dung dich thr Il (R 8.2.2) va ap dung GM 3.

Chudn bi dung dich d&i chimg tiéu chuén, sir dung 10 ml dung dich so sanh (R 8.2.4) (4 ml £ 0,002 %
SO,).

R 8.3.6 Dong va chi

Xac dinh nhing nguyén t6 nay bang AAS thes GM 29, sir dung 30 g mau va cac diéu kién sau:
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Vach eéng hudng I

Nguyén to i N&ng dé dung dich i Ngon Itra f i
&l Dung dich thit 1l | Axetylen-knong kni | 3247 !
Pb (R8.2.3) i | 2170heze2833 |
R 8.3.7 Sit

L&y 20 ml dung dich thr | (R 8.2.1) va &p dung GM 8.1,

Chu3n bi dung dich ddi chimg tiéu chudn, s dung 1 ml s&t SS 11 (1 ml = 0,000 5 % Fe).

R 8.3.8 Céc chat dé bi cachon hoa

L&y 0,3 g mau bot va ap dung GM 18, s dung 10 ml dung dich axit sulfuric (95 % = 0.5 %) va

lam néng hén hgp & 110 °C trong 30 phut.

Mau cla dung dich thu dugc khang duge dam hon dung dich tigu chudn G (xem GM 18).

R 8.3.9 Tro sulfat
L3y 10 g mau va ap dung GM 16.
Khéi Iugng cia can khdng dugc vugt qua 2 mg.

Gilr lai can nay dé chudn bi dung dich thir 1l (R 8.2.3).
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R 9 Ddng(ll) sulfat pentahydrat
CuSO,.5H,0

Khai ludgng phéan tir tuong ddi: 249,68

R 9.1 Yéu cau ky thuat

Thudc thir (CuS0,.5H,0), %, Khong nho RN ....cooooov e 99,0

Elorua{Ch, 96; KREAG TINTHON st it e rsnmsersnseensssrsessmmesmntanen 0.001
Nitg 18ng (N), %, KhONG 18N RON ..o e 0,003
Sat (Fe), %. KRONG ION NON .o 0,005
Niken (Ni), %, Khong 180 hOn .o e 0.005
Kali (K), %, KhONG 180 NON oo e 0,001
Natri (Na}, %, Kh&ng 18n hon ..o 0,005
KEM, %, KhONG 18N NON ..o 0,05

R 9.2 Chuan bi dung dich thir

Hoa tan 10 g mau trong 50 ml nudc va pha loang dén thé tich 100 m,

R 9.3 Phép thir
R 9.3.1 Thuéc thir
Cén khodng 1 g mau, chinh xac dén 0,000 1 g va hoa tan trong khoang 60 mi nudc.

Cho vao dung dich nay 5 ml dung dich axit sulfuric (20 %) va 3 g kali iodua (R 25), Chuin do iot tu do
bang dung dich natri thiosulfat chudn @6 tigu chudn, ¢(Na,S,0,) = 0,1 mol/l, thém chi thi tinh bét

(IS 4.3.11") vao cudi phép chuin dé.
1,00 ml dung dich natri thiosulfat, ¢(Na,$,0,) = 0,100 mol/l, tuong dudng véi 0,024 97 g CuS0..5H,0.
R 9.3.2 Clorua

L&y 10 ml dung dich thif (R 9.2), pha loang dé&n thé tich 20 ml bang nudc, va ap dung GM 2.

Chuén bi dung dich ddi chimg tiéu chudn, st dung 1 mi clorua SS Il (1 mi = 0,001 % Cl).

R 9.3.3 Nitgtdng
Lay 10 m! dung dich th (R 9.2), 4p dung GM 6,

Chuan bj dung dich d6i chimg tiéu chuan, st dung 3 ml nitg SS 11 (3 mi 2 0,003 % N).
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R9.3.4 sit

Lay 10 mi dung dich thif (R 9.2), thém 5 ml axit clohydric (R 13) va 1 giot axit nitric {R 18). Chiét vdi
20 mi 4-metyl-2-pentanon va rifa pha hGu ¢d bang 10 ml dung dich axit clohydric (25 %).

Chiét st tif pha hilu cg béng 20 ml nudc. Tach pha nuéc va ap dung GM 8.1 .
Chudn bi dung dich di chimg tiéu chudn, s dung 5 mi s&t SS 11 (5 ml = 0,005 % Fe).
R 9.3.5 Niken va kém

Xac dinh nhimg nguyén 13 nay bang AAS theo GM 29, sl dung cac diéu kién sau:

Nguyén t& | Néng dé dung dich Ngon itra Vaen cgnr:r? hudng |
b 1% ! Axegtylen-khong khi 2320 hoac 325.5 |
21 i 2139 |

R 9.3.6 Kali va natri

Xac dinh nhimg nguyén té nay bing FES theo GM 30, sl dung céc diéu kién sau:

Nguyén t& ! Nang d& dung dich 1 Ngon Ilra Bua:r:ong
| o
s Dung dich thlr (R 9.2) o] | 1565 |
ung dich thr (R 9. xy-axetylen
Na 9 ( . ¥ 589,0
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R 10 Xyclohexan
CeHiy

Khéi lugng phan tir tuong doi: 84,16

R 10.1 Yéu cau ky thuat

Thudc thlr (CeH-5). %, KhdNg NhA hON ....ueiiii e 99,5
Xyclohexen (C¢Hyc}, %, khdng [ T S S T RISt 18 [

Benzen (CeHe). %. kKhONng I8N hon ... 0,05

Khoi Iong:riEng: @Ml i sisisis s i s e s e 0,778 dén 0,779
Diém déng bang, °C, KhONg RS RON ..o 8,0

Can con lai sau khi bay hai, %. khéng 1dn hon ..o 0,002

Cac chat dé bi aChON HOB ..ooiveiiii e ettt a e dat

NUEE, %, KRONG 0N NON Lo e et e e e enaans 0,01

R 10.2 Phép thir
R 10.2.1 Thuéc thir, xyclohexen va benzen

Ap dung GM 34, sir dung céac diéu kién sau:

PRI cooniiamsmsoimm samsaimsasson i feaasts sovss s 5 % benton + 5 % isodecyl phtalat
CHAt TMERG o cmmmrmasem e e s e AT Chromosorb W [0,18 mm dén 0,25 mm

(60 mesh dén 80 mesh ASTM)]
Chiéu dai cot, m

Pudng kinh trong clia cét, mm

VBLTEU COt ..o et eeas Thép khéng gi
NRIBE GO COE. °C oo eeeee e e 80

NRIBE G BOML, °C ovvvvooeeroeveeeseeeeeeeeeeeeeeeeees oo 150

NRI&t A5 QEtECION, °C vvvvvrvorereeeseeeseeesseereeersesseees e 200

B U BB CIO uies voncsessiontsvsnaiivindvse iosv s v e e e Dé&n nhiét
BRITIANG: aicsacss i s i s s s s S RS Heli

TEC d6 dONG, MEMIN ..o 50

Phan maw thif ) oo na il i 5

R 10.2.2 Kh&i lugng riéng

Ap dung GM 24.1.
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R 10.2.3 Diém déng biang

Ap dung GM 25.3.

R 10.2.4 Can con lai sau khi bay hdi
L&y 100 g (130 ml) mau va ap dung GM 14, say khé can trang 30 phut.

Khéi lugng clia ¢&n khéng duge vuct qua 2 mg.

R 10.2.5 Chat dé bi cacbon hoa

Ldy 10 ml mau, 4p dung GM 18, sl dung 10 ml axit sulfuric (95,0 % + 0,5 %), trong khi lam ngudi dén
10 °C, va dé yén trong 5 phat.

Khéng xay ra su hoa den pha hitu cg phia dudi.
R 10.2.6 Nuéc

Lay 15,5 g (20 ml) m3u va ap dyng GM 12, sif dung hon hgp gém 20 m! metanal (R 18), 10 ml

cloroforn (R 7} va 2 mi axit axetic (R 2) lam dung mai.
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R 11 Etanol

Khai lugng phan ti tuong déi: 46,07
R 11.1 Yéu cau ky thuat
Thudc thlr (C,H.OH), %, Khéng nhd han ... e 99,8
Metanol (CH;OH), %, khong I6n RON .....cciicciiicieicece e 0,05
2-Propanol, %, khong 13n hon .m0, 01
Khah IUgng Heng; gl cossenmammimss s st i e s 0,789 gén 0,791
C&n con lai sau khi bay hdi, %, khong l8n hon ... 0.001
D6 axit (tinh bang milimo! H), KRONG 18N RGN ..o 0,035/100 g
D6 kiém (tinh bang milimol OH), KRBRG 18N RO wovvvier v e eeeneenns 0,02/100 ¢
Céc chét khir permanganat (tinh theo O), %, khang 18n hon .........ccovvveeeveenn.n.. 0,000 4
Cac chat dé bi cacbon RO ..........oooooiiioii oo dat

Rugu bac cao hon, %, khong I&n hon ... ... 0,01

Hdp chat cacbonyl (tinh theo CO), %, Khong 18n hon .......oocvveeeeeeeeeeeeeen 0,003
NURGE, %6 REBNGTOMMON cowiimesmmvs i s e s e e et 0,2

R 11.2 Phép thir

R 11.2.1 Thuéc thir, metancl va 2-propanol

Ap dung GM 34, sl dung cac diéu kién sau:

Pha tinh ..o POFapak QS (0,15 mm G8n 0.18 mm
(80 mesh d&n 100 mesh ASTM)]

CHIBTAATEON I sversenmys s s s T TS 3

Buong kinh trong cliz cot, MM ..o 2,5

NBEHBUEHE - e B e, Thép khéng gi ho#c, tét nhat, thuy tinh
NHBEEB 6 st RN o saceen D

NRIEt 38 DOM, °C .oeero oo eeeeeeees e 150

Nhiét d6 detector, °C ....ooovviveeecee e 150

Kidu detecto Ngon Ifa ion hoa

Khi mang ............ Nitg (hoac heli)
TEC @6 dONg, MIMIN ..o, 25"
Phan mau thl, il oo, ..0,5

" Téc d6 dong cao hon thich hdp hon 36i véi mét s6 thiét bi.
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R 11.2.2 Kh&i lugng riéng

Ap dung GM 24.1.

R 11.2.3 Can cén lai sau khi bay hdi
Lay 100 g (127 ml) mau va ap dung GM 14,

Khéi luong ca can khong duge vugt qua 1 mg.

R 11.2.4 Po axit

Lay 79 g (100 ml) mAu va ap dung GM 13.1, chudn dd bang dung dich natri hydroxit chudn dé
tiéu chuan, c(NaOH) = 0,01 molil, va sl dung chi thi phenolphtalein (1S 4.3.97).

Thé tich chudn dé khong dudc vugt qua 2,8 ml.

R 11.2.5 P& kiém

Lay 79 g (100 ml) mAu va ap dung GM 13.1, chudn dé bang dung dich axit sulfuric chudn dé
tiéu chuan, ¢(1/2 H,S0,) = 0,01 mci/, va si dung chi thi metyl do (IS 4.3.67).

Thé tich chuan dd khéng dudc vugt qua 1,6 mi.

R 11.2.6 Cac chat khir permanganat

Lay 20 g (25 ml) mau va ap dung GM 18.1, st dung 0,1 mi dung dich kali permanganat (3,18 g/l) va
dé yén dung dich thir & 25 °C trong 5 phut.

Mau héng ctia dung dich thu dugc phai khéng dugc thay di hoan toan.

R 11.2.7 Céc chat dé bj cacbon hoa

Lam lanh 10 mi axit sulfuric (95,4 % = 0,5 %] dén 10 °C va thém 10 ml mau, via them o tu
ting giot vira khudy véi téc do khéng ddi, lién tuc gilr nhiét do cla hon hgp dudi 20 °C.

Dung dich thu dugc phai khdng co mau.
R 11.2.8 Rudu béc cao

Ap dung GM 34, sl dung cac diéu kién sau:

PRE TN ccevveeeeeeeeeieeeeeeieee e eeeeeenraeneeenssennnaaenneeeenenee. & Y0 REOPlEX 400
Chromosorb G-AW-DMCS [0,125 mm dén
0,150 mm (80 mesh dén 120 mesh ASTM)]

B T o B L e 3
Budng kinh trong clia Cot, MM 2,9
VELTIBLECOT . vy e i s AR S Thép khong gi
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KRB °C o prosmesssones s Ao BB 200

Chuong trinh nhigt G6, “C/MIN L, S 2

Nhigt @0 DOM, “C oot 250

Nhiét 36 detector, °C ..o 250

KB ABIBEIOT crvessspmonansansmgmrmnsmssiiss iy smrans gamsibobhs soribsia Ngon Ifa ion hoa
KT MANG cvvoererersannresmmans s mssesamtane oottt ssasasssnassion Nito

Tée @6 dong, MIMIN Lo, 25

PRAR MAU AL, 1 oot 1

R 11.2.9 Hogp chat cacbonyl

L&y 2 g (2,5 ml) mau va ap dung GM 23.

Chun bi dung dich d8i ching tiéu chudn, si dung 6 ml cacbony! SS Il (6 ml = 0,003 % CO).
R 11.2.10 Nudc

Lay 8 g (10 ml) mAu va ap dung GM 12, st dung 20 mi metanol (R 18) lam dung méi.
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R 12 (Etylendinitril) axit tetraaxetic, mudi dinatri dihydrat
C.oH«N,N2a,0,.2H,0

Khdi lugng phan tir tuong doi: 372,24

R 12.1 Y&u cau ky thuat

PH (QURG GICN S %) o.neominmransngenssinits s omensasmnenbisssssbasyaaine e idsbosbi st siasitiaiinins 4 dén 5
Thudc thi (CygH:NaNa,0,.2H,0), %, khéng nhd hon ... 99
Clorua (C1), %, KNONG 18N NOM ..o s 0,004
Axit nitrilotriaxetic (CgHsNQ;). %, Khong IGn hon 0.05
Sulfat (SO,), %, KRONG 18N HON .o 0,02
DAng (Cu), %, KRANG I8N NON oot 0,000 5
Sat (Fe), %, KhOng [N KON ........cciviiiniicimniminsience st st 0,001
Chi (Pb), %, KNONG 18N IOR ...cvo.ovoeeeseeoe e e 0,001

R 12.2 Phép thir

R12.21 pH

Xac dinh pH cla dung dich 5 % ctia mau theo GM 31.1, sr dung dién cuc chi thi thuy tinh.
R 12.2.2 Thudc thu

Can khoang 1 g mau, chinh xac dén 0,000 1 g va hoa tan trong 50 ml nudc.

Cho vao dung dich nay 10 mi dung dich dem dudi day va chudn d6 bang dung dich kém_clorua
chudn dé tiéu chudn, ¢(1/2 ZnCl,) = 0,2 mol/l, k&t thic chudn dé dung dich cé mau hang, st dung
chi thi hén hgp modan den 11 (4.3.8 7).

1,00 ml dung dich kém clorua, ¢(1/2 ZnCl,) = 0,200 mol/l, tuong dudng voi 0,037 22 g
C1oH1:N,Na,0,.2H,0.

Dung dich dém: Hoa tan 67,5 g amoni clorua (R 3) trong 150 ml nude, thém 800 mi dung dich
amoniac (R 3), pha lodng dén thé tich 1 000 ml bang nudc va lac déu.
R12.3.2 Clorua

Hoa tan 2,5 g mau trong 40 ml nudc am, theém 3 ml dung dich axit nitric (25 %), dé ngudi, loc va
ap dung GM 2.

Chuan bi dung dich ddi chimg tiéu chudn, sir dung 10 mi clorua SS 11 (10 ml = 0,004 % cl).
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R 12.3.3 Axit nitrilotriaxetic

Hoa tan 2 g mau trong 35 m! nudc v& diéu chinh dén pH 2 bang dung dich axit clohydric (20 %).
Pun séi trong 30 phot va dé ngusi. Thém dung dich natri hydroxit (20 %) cho @&n khi dung dich cé
pH nam trong khoang 10 dén 11.

Cho dung dich cadimi clorua (5 %). tir tir ting giot, gilr pH nam trong khoang 10 dén 11, che dén khi
tao thanh két tda trang nhe. Loc. riia két tia. gop phan dung dich loc va phan nudc rira, pha logng Gén
thé tich 100 ml. L&y 50 ml, thém 0,5 mg axit nitrilotriaxetic va phan tich cuc phd quét theo GM 32
dua vao 50 ml kia, bat GAu voi E = - 0,6 V.

Chiéu cao pic cla dung dich mau khang thém axit nitrilotriaxetic phai khong dude 16n hon mét nia

chiéu cao pic cla dung dich cé thém vao axit nitrilotriaxetic.

R 12.2.5 Sulfat

Lay 0,5 g mau, trén v6i 0,2 g natri cacbonat khan (R 30), va nung néng trong céc platin. Hoa tan c3a

trong 1 ml dung dich axit clohydric (20 %) va 19 ml nudc va ap dung GM 3,
Chuan bj dung dich d6i chimg tiéu chuan, st dung 10 ml sulfat SS Il (10 mi = 0,02 % SO,).
R 12.2.6 Déng, sit va chi

Xé&c dinh nhimg nguyén t8 nay bang AAS theo GM 28, sif dung cac diéu kién sau:

Nguyén t& N3ng dé dung dich Ngon Iira [ Vach ccf:-lr;.? hudng |
_ o | 324,7 B
- 10 % Axetylen-khong khi 248.3 |

=3 L | 217,0 hoac 283,3
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R 13 Axit clohydric
HCI

Khé&i lugng phin tir tudng doi: 36,46

R 13.1 Yéu cau ky thuat

Mau theo ddn vi Hazen, Khong Idn Rdn ..o 10

Thudc thlr (HCH, %, KRONG NRO NON oot 35"
Clotuy do {Cl), %, KhEGng lan hon ... 0,000 2
Sulfat (SO,), %, Khong lan NON ... 0,000 2
SUIfHAISE )% KOONGIORINON wosvmimmmmmas i o o s s s s 506 0,000 2
BORTINELY- %5: KRETGUORARGN rusgmmman i smwsim ooy s s sy ssss s iss 0.000 3
AFSEN[AS), %, KNONGIOM NN s vivsrmvsies i s st o s a50as s g 0,000 005
DEAGIEUS % RNOHGUGRGN smeriommmmmsrmmmms e s s S s e D8 6555 0,000 01
S ALY W KOG IO O stz svtssvsosvacs ok besms b buwssnin cobiosh e St s S 0,000 05
Tro:sulfat;: %6 KNONG IGMNON sevrre v s S v s e e 7 0,000 5

R 13.2 Chu#n bj dung dich thir

Lam bay hai 200 g (168 ml) mau trong thiét bi cat quay chan khang dén thé tich khoang 1 ml. Chuyén

toan bd lugng mAu con lai vao binh dinh mic dung tich 50 m, pha loéing dén vach mitc va lac déu.

R 13.3 Phép thir

R 13.3.1 Mau theo dan vi Hazen

Ap dung GM 38.

R 13.3.2 Thudc thir

Can, chinh xac dén 0,000 1 g, ampun thuy tinh mdng cé dung tich thich hop, ¢ gan dng mao quan ¢
mét dau.

Cho khoang 2 ml mAu vao ampun, vi du st dung k¥ thuat gia nhiét d& gan kin ampun va khong bi mat
thuy tinh. Can chinh xac dén 0,000 1 g.

" HCI ¢é s3n trén thi trudng & néng do khac clng phi hgp vai yéu cau ky thuat trén.
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Tinh sif chénh l&ch khéi luong cla phan mau thit. Cho ampun vaoc binh nén dung tich 500 mi ¢b chr
s&n 200 ml nuée, day binh bang not nham. Léc binh d& lam v8 ampun va tiép tuc 1ac cho dén khi tat c3
hoi duge hdp thu hoan toan. Sau d6 md binh, rifa nut va thanh binh can than véi nudc va nghién ky
méanh ampun bi vd bang dla thuy tinh. Chudn d6 dung dich bang dung dich natri hydroxit chudn dg

tieu chun, ¢(NaOH) = 1 molfl, s dung metyl dé (IS 4.3.6 °).

1.00 ml dung dich natri hydroxit, ¢(NaOH} = 1,000 mol/l, tugng dudng vdi 0,036 46 g HCI.

R 13.3.3 Clo tu do

Cho thém 25 ml nudc va 1 ml dung dich o-tolidin (0,1 % trong axit clohydric 3 %) vac 10 g (8,4 mi) mau.
Mau vang cla dung dich thu duge khong duge dam hon mau vang cla dung dich ddi ching
tieu chuin duogc chuin bi tuong ty, st dung 2 ml clo SS 11 (2 ml = 0,000 2 % Clj v& 10 g axit
clohydric khéng cé clo.?

R 13.3.4 Sulfat

L&y 10 g dung dich thlr (R 13.2) va &p dung GM 3.

Chugn bi dung dich d6i chimg tiéu chudn, str dung 8 ml sulfat SS |1 (8 ml = 0,000 2 % S0,).

R 13.3.5 Sulfua

L&y 50 ml nude, 1 ml dung dich kali iodua (10 %) va 5 ml mau vao binh nén dung tich 500 ml. Them
2 ml tinh bot (IS 4.3.11 7), va chudn 6 bang dung dich iot chudn d6 tigu chudn, ¢(1/2 I,) = 0,01 mol/,

cho dén khi xuét hién mau xanh lam.

Thé tich chudn dé khong dugc viuat qua 0,5 ml.

R 13.3.6 Amoni

Trung hoa 6,6 g (5.6 ml) mau, pha loang véi 50 mi nudc, dung dich natri hydroxit (32 %), st dung gidv
chi thi va &p dung GM 10.

Chudn bi dung dich d&i chimg tiéu chuén, s dung 2 ml amoni SS 1l (2 ml = 0,000 3 % NH.,).

R 13.3.7 Arsen

Pha loang 20 g (16,8 ml} m&u d&n 100 ml va ap dung GM 11.

Chuén bj dung dich ddi chimg tiéu chudn, sir dung 1 ml arsen SS 111 (1 ml = 0,000 005 % As).

# Axit clohydric khang clo gilr nguyén khéng mau khi dugc thif theo qui trinh nay.
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R 13.3.8 Ddng va chi

Xac dinh nhimg nguyén t& nay bang AAS theo GM 29, sif dung cac diéu kién sau:

. | " . [ . 3 z
-[ Nguyén td | Néng dé dung dich Ngon Ilra Vach c?:ng huang
i |
Cu | 50 ml dung dich thdr | s . 3247
(R 13.2) duge pha lodng | Axetylen-khang khi
Pb | dén 100 mi 217.0 hozc 283,3

R 13.3.9 Sit
L3y 5 ml dung dich thr| (R 13.2), thém 5 mi nude va ap dung GM 8.1.

Chudn bi dung dich d&i chimg tiéu chudn, s dung 1 ml sat SS 11 (1 ml = 0,000 05 % Fe).

R 13.3.10 Tro sulfat
Lay 200 g (168 ml) mau va ap dung GM 17.

Khdi lugng cua can khéng duge vudt qua 1 ma.
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R 14 Hydro peroxit
H,0,

Kh&i lUgng phan ti tuong doi: 34,01

R 14.1 Yé&u ciu k¥ thuat

Thudc thif (HaO,), %, KhdNg nho N Lo 30"

D6 axit (tinh bang MIMOL H™) woiviviiniimniesinrininiesr s sensersnaene 0,3/100 g
Clorua (C1), %, KRONG I8N RN ... 0,0005
Phosphat (PO,), %. Khdng 16n hon ... 0,000 05
Sulfat (SO.), %, Khong 1dn hon ......c.coeiiieniiciicecceenire e 90,0008
TR (IS0 0 S BIINEY ST TNETER om i nssonva s s oo 8 S R AT A5 0,002
Pdng (Cu), %, khdng 160 han ..o, O SRS 0,000 01
SAL(Fe), % KNBNGIONIRON . ocowiiiwmmiimminomsiessss e ssieiiss o s asssastsssisos ras s 0,000 02
Chi (PB); %, KRONGION IO i i riesssrineis s s v sisiss iy o B s s s 0,000 02
Can con 13i sau khi bay hdi, %, khéng ldn hon ..., 0,005

R 14.2 Phép th(r

R 14.2.1 Thudc thir

Cén khoang 0,20 g mau, chinh xac dén 0,000 1 g, hoa véi 50 ml nudc va 20 mi dung dich axit sulfuric
(16 %) va chudn do bang dung dich kali permanganat chudn do tiéu chudn, c(1/5 KMnQ,) = 0,1 moif.
dén khi dung dich cé mau héng nhat.

1,00 ml dung dich kali permanganat, c(1/5 KMnO,) = 0,100 mol/l, tuong duong véi 0,001 700 7 g H,0O,.

R 14.2.2 D& axit

Tron 10 g (8 ml) mu véi 90 ml nude khdng cé cacbon dioxit va chudn dé vdi dung dich natri hydroxit
chuan dd tiéu chuin, c(NaOH) = 0,01 mol/. sif dung chi thi metyl 4é (IS 4.3.6 ).

Thé tich chudn dd khong dudc vuot qua 3 ml,

R 14.2.3 Clorua
L&y 2 g (1,8 mi) mau, thém 30 ml nudc va 4p dung GM 2.

Chuén bi dung dich ddi chimg tiéu chuin, sir dung 1 ml clorua SS I (1 ml = 0,000 5 % Cl).

" C6 thé sl dung chét én dinh thich hap,
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R 14.2.4 Phosphat
Lam bay hai 10 g (9 ml) mau dén gan can trong cac platin va ap dung GM 4.

Chudn bi dung dich ddi chimng tiéu chudn, s dung 5 ml phosphat SS It (5 ml = 0,000 5 % PO,).

R 14.2.5 Sulfat
L&y 10 g (9 ml) m3u, thém 15 ml nudc va ap dung GM 3.

Chuin bi dung dich di chimg tiéu chudn, s dung 5 mi sulfat SS 11 (S m! = 0,000 5 % SO.).

R 14.2.6 Nito tdng

Ly 2.5 g (2.25 ml) mau vao dia platin, thém 10 ml nuéc va 1 mi axit suifuric (R 37), va lam bay hoi dén
khoang 5 mi trén bép cach thuy. Cho thém 120 mi nudc va ap dung GM 8.

Chudn bi dung dich déi chimg tiéu chudn, s dung 5 mi nita SS 11 (5 ml = 0,002 % N).

R 14.2.7 Béng va chi

Xac dinh nhitng nguyén t3 nay bang phép do von-ampe hoa tan anot theo GM 33, str dung cac
diéu kién sau:

Chuan bi mau:

L&y 100 g (90 ml) mau vao dia PTEE (hoac thach anh), thém 0,5 ml dung dich axit clohydric
(30 %, dd tinh khiét cao) va lam bay hoi d&n khd can. Hoa tan can trong 1 ml axit clohydric trén,

va lai lam bay hoi dén kho. Hoa tan can trong 0,5 ml dung dich axit clohydric (15 %, 49 tinh khiét
cao), va them 25 ml dung dich pyridin (1 %) (dung dich dién phan hé trg).

DI&N CUC JBM VIEC .vveviiiiiiiiiies et s Hg
DIGN CUC SO SANN ..coviiiiiiiiiiiimiee st Ag/AgCl, KClbaohoa -~
Bliln & KhO B800 wommsmmmasimismmiss smsidsmins 5 Od ¥
DN thE PIC ..v.vereerireeereesrersesessssnseeseseessrenissenssnenancssassesssnsssesssenes QUL = 0,08V
Pb: -0,31V
TR T oo RO A S RS AT Bing biéu dd hiéu chuan
R 14.2.8 Sat

Xac dinh nguyén t& nay béng phan tich cuc phd quét theo GM 32, sif dung cac diéu kién sau:
Chuan bi mau:

Hoa tan c&n (duoc chudn bi tuong tu nhu mé ta trong R 14.2.7) tir 100 g (90 ml) méu trong 5 ml
dung dich axit clohydric, ¢(HC!) = 1 molil, va cho thém mdét vién natri hydroxit (R 34), 0,5 g amoeni
tartrat va 1 mi dung dich amoniac (10 %) (dung dich dién phan hd trg).
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DIEN CUC IEM VIBC ...oovueiiiiiee e e Hg
DIEN TE PIC ....ovveeseeeeemeseereersesessssmmsesesoessasssons s sssssssssssn ~1.45V
DANR GIA oottt Bang bidu 4 hiéu chuan

R 14,2.9 Can cén lai sau khi bay hoi

Phan huy 100 g (90 ml) mau trong dia platin, gitr chat Iong lanh. Lam bay hoi dén khd can va
lam khé dén khéi lugng khéng ddi § 165 “C = 2 °C.

Khéi lugng clia can khéng dugc vugt qué 5 mg.
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R 15 Hydroxylamoni clorua
HONH,CI

Khéi lugng phan tir tuang dai: 69,49

R 15.1 Yéu cau ky thuat

Thudc thit (HONH,CIY, %, Kh&Ng N NON i o8

PH (dUNG dIGH 5 %0) o oo 2,5dén 4.0,
SUIFEL{SO): Yo RNGNG:IEN BOB sosenemmmms i s s i s it v et s 0,002
Amoni (NH,): % khong 10N Nen o awsmmsmmommati s i s o im i 01
DoRgEH); %, KRONGIEHINGN e s i s S s s 0,001
SR B0 RNORGION NON o o oy s S S T 0,0005
Chi(Pb). % khongldn hon mmninsimaneaniaianmaininniiinmegs 0,001

Can con lai sau khi nung (3 600 °C), %, khdng Idn hon ... 0,01

R 15.2 Chuin bj dung dich th{r

Hoa tan 20 g mau, didu chinh bing dung dich amoni (R 3) d&n pH 5, va pha loang dén thé tich
200 ml (dung dich phéi trong va khéng mau).

R 15.3 Phép thu
R 15.3.1 Thudc thi

Can khoang 1 g mau, chinh xac d&n 0,000 1 g. hoa tan trong khodng 100 ml nudc. Chuyén toan bd

dung dich vao binh dinh mic dung tich 200 mi, pha lodng dén vach va lac déu.

L&y 20,00 mi dung dich nay, thém hédn hop gém 20 ml dung dich amoni sat(lll) sulfat
[25 % NH,Fe(SQ,).12H,0] va 6 ml dung dich axit sulfuric (25 %), dun dén séi. Sau 5 phut, pha loang
dén 250 ml bang nudc via mai dun séi va dé ngudi. Dun néng dén 60 °C, sau khi cho thém 2 mi axit
phosphoric (R 22), chudn dé bing dung dich kali permanganat chudn dé tiéu chudn, c(1/5 KMnO,) =

0,1 mol/l, d&n khi dung dich cé mau hdng nhat.

1,00 ml dung dich kali permanganat, c(1/5 KMnQ,) = 0,100 mol/l, tuong duang vdi 0,003 475 ¢
HONH,CI.

R 15.3.2 pH

Xac dinh pH clia dung dich 5 % clia mau theo GM 31.1, st dung dién cuc chi thi thuy tinh.
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R 15.3.3 Sulfat

Lay 20 mi dung dich thir (R 15.2) va &p dung GM 3.

Chuan bi dung dich d6i chimg tiéu chuén, stf dung 4 ml sulfat SS 11 (4 ml = 0,002 % SO,).

R 15.3.4 Amoni

Hoa tan 1 g mau trong 25 ml etanol [95 % (theo thé tich)] va thém 1 mi axit hexacloroplatinic{iy

(10 %).

Trong véng 15 phut khong ¢ su thay déi xay ra trong dung dich.

R 15.3.5 Béng va chi

Xac dinh nhimg nguyén t& nay bang AAS theo GM 29, sif dung cac diéu kién sau:

Nguyén t& N&ng dd dung dich Ngon Ita Vach céng hudng -
nm '
Cu 3247
10 % Axetylen-khong khi
Pb 217,0 hoac 283,3
R 15.3.6 St

L&y 20 m! dung dich thir (R 15.2) va ap dung GM 8.1.

Chudn bi dung dich déi ching tiéu chudn, sir dung 1 ml s&t SS 11 (1 mi = 0,000 5 % Fe).

R 15.3.7 Can coén lai sau khi nung

Tam udt 10 g mau bang axit sulfuric (R 37), dun nhe nhang trén bép dién cho dén khi khéng con khi

tring bay ra va nung & 600 °C dén khéi lugng khong ddl.

Khai luogng clia céan khéng duge vugt qua 1 mg.
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R 18 Magie clorua hexahydrat
MgCl,.6H,0

Khai ludng phan tir tuang déi; 203,31

R 16.1 Yéu cau ky thuat

Thudc tht (MgCl,.6H,0), %, Khong RRG RGN oo 93

ot 014 ¥ g Lo el Tor ot S AU . e e £ o 5,0déns.5
Phosphat {PO,), %, Khdng 1dn hon ... 0,000 5
Sulfat (SO}, %, KhONG [N NON e 0,002
Nitg t8ng (N}, %, KhOng 18R haN ..oooooi e 0,002
Bari {Ba), %, KRONG 1N NON oot 0,005
Canxi (Ca), %, Khong 180 NON ..o 0,01
DAng (Cu), %, KRANG IO RGN ..o e 0,000 5
SAt{F2), %, KRANG IEN NOM oottt £,0005
Chi{Pb), %, KAANG IO HON cosmmasimim s ittt i srsmes s ioss s ssssssssssssy 0,0005
Kali [K); %, KNBngIEn RaN wommmieivsiss s s mains s mms  ime aiiai s 0,005

NatriiNa); %, khong Ian hon cain st st s s

R 16.2 Chuan bi dung dich thif

Hoa tan 40 g mau trong khodng 100 ml nuéc va pha loang dén thé tich 200 mi (dung dich phai trong

va khong mau).

R 16.3 Phép thir
R 16.3.1 Thudc thu
Can khoang 0,80 g mau, chinh xac dén 0,000 1 g va hoa tan trong khodng 100 ml nuéc.

Cho vao dung dich nay 1 g amoni clorua (R 5), 1 ml dung dich amoniac (R 3), 40 mg hén hgp modan
den 11 (IS 4.3.8") chudn d6 bang dung dich EDTA chudn dé tiéu chuln, ¢(1/2 EDTA) = 0,2 molf,

dén khi dung dich ¢6 mau xanh.

1,00 ml dung dich EDTA, ¢(1/2 EDTA) = 0,200 mol/l, tuong duang véi 0,020 33 g MgCl,.6H,0.

R16.3.2 pH

Xac dinh pH cla dung dich 5 % clia mau theo GM 31.1, stf dung dién cuc chi thi thuy tinh.
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R 16.3.3 Phosphat

L&y 50 ml dung dich thir (R 16.2), cho thém 30 ml nudc va ap dung GM 4.

ChuZn bi dung dich @i chimg tiéu chuan, st dung 5 ml phosphat SS 11 (5 ml = 0,000 5 % PO,).

R 16.3.4 Sulfat

L&y 20 ml dung dich thir (R 16.2) va ap dung GM 3.

Chuan bi dung dich déi chimg tiéu chuén. slr dung 8 ml sulfat SS |l (8 ml = 0,002 % S0,).

R 16.3.5 Nito tong

Pha loing 5 mi dung dich thif (R 16.2) d&n thé tich 140 mi bang nudc va ap dung GM 6.

Chudn bi dung dich d&i chimg tigu chudn, s dung 2 mi nito SS 11 (2 ml £ 0,002 % N).

R 16.3.6 Canxi, dong, sat va chi

Xac ginh nhimg nguyén t8 nay bang AAS theo GM 28, sif dung cac diéu kién sau:

- " - R » ! G %
Nguyén to N&ng 4@ dung dijch Ngon Iua ] Vach cq:.r'_r? hiang
T
Ca 5% : 4227 |
f
Cu 10 % i o 3247
; . e Axetylen-khéng khi !
Fe Su dung dung madi chiét 2483 .
trong GM 35 i
Pb 217.0 hoac 2833 |

R 16.3.7 Bari, kali va natri

Xac dinh nhitng nguyén t& nay bang FES theo GM 30, sr dung cac diéu kién sau:

Nguyén t& Néng d% dung dich | Ngon I(ra Bm’rfr:mg
Ba 5536 i
1% 0 =1
K xy-axetylen 766,5 i
===
Na 0.5 % 589,0 !
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R 17 Magie oxit
MgoO

Khai lugng phan td twong ddi: 40,30

R 17.1 Yéu cau ky thuat

Thudc thit (MgO), %, KNONG Nhd RGN ..ot e
Chat khéng tan trong axit clohydric, %, khang 1én hon
Chat tan trong nudc, %, kKNONg 18N RN .o
Cacbonat (tinh theo CO;), %, Khéng lon han ...,
Clorua (Cl}, %, Khong 18N hon L.
Sulfat {5Q,). %, KGN I8N AN ..o
Nitd t8ng {N), %, KhOng 160 NOM .o

Arsen (As), %, KhOng I8N NON ..o
Bari va stronti {tinh theo Ba), %, KhOng 18n hon ...
Canxi (Ca), %, khéng ldnhan ................ LN . s G o o
ARG (Cu), %, KhAAG I8N NOM oo
Kim loai n&ng (tinh theo Pb), %, kKhéng ldn hon ...
SAt (Fe), %, KNBNG TN NON Lottt e
Kali (K), %, khdng I&n han
Natri (Na), %, KROng 18N ROR ..o
K&m (Zn), %, KNANG 18N NOM .ot

Lugng mét sau khi nung (4 800 °C), %, khong I&n hon

R 17.2 Chuan bj dung dich thir

Ldy phan dung dich loc ctia phép xac dinh cac chdt khéng tan trong dung dich axit clohydric
(xem R 17.3.2) va didu chinh d&n pH 3 bang dung dich amoniac (R 3). Pha lcéng bang nudc dén
thé tich 200 ml.

R 17.3 Phép thur
R 17.3.1 Thudc thir

Can khoang 1 g mau, chinh xac dén 0,000 1 g, hoa tan trong khoédng 6 ml dung dich axit clohydric
(25 %) va 10 ml nudc. Chuyén toan bd dung dich vao binh dinh mdc dung tich 500 ml, pha lodng dén

vach mifc va lac déu.
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L&y 25,00 ml dung dich nay, trung hoa bang dung dich amoniac (R 3), cho du 1 ml dung dick
amoniac nlfa. Cho 50 mg hén hgp modan den 11 (4.3.8) va chudn do bing dung dich EDTA.
¢(1/2 EDTA) = 0,2 molf, dén khi dung dich cb6 mau xanh.

1,00 ml dung dich EDTA, €(1/2 EDTA) = 0,200 moi/l. tuang duong vdi 0,004 030 g MgQ.

R 17.3.2 Cac chit khéng tan trong axit clohydric
Hoa tan 20 g mau trong 40 ml nude va 150 ml dung dich axit clohydric (25 %),

Bun dén s6i, d& ngudi, loc qua phéu loc thuy tinh x6p (46 xp No. 40 — dudng kinh 16 16 um dén
40 um), giT lai phan dung dich loc d€ chudn bi dung dich thir (R 17.2), va sdy khé can dér
khéi luong khéng d8i & 105 °C.

Khdi lugng cia can khong dude vugt qué 2 mg.

R 17.3.3 Cac chat tan trong nudc

L&y 3 g mau, thém 90 ml nudc, dun dén sbi va loc. Lam bay hoi 60 ml phin dung dich loc dén

khé can va s8y kho c&n Gén khéi iugng khong ddi & 600 °C.

-

Khéi lugng clia can khéng duge vugt qua 10 mg.

R 17.3.4 Cacbonat

Cho 1 g mau vao thiét bi chung cat, thém khoang 80 ml dung dich axit sulfuric (16 %) va hap thu
cacbon dioxit duge tao thanh trong binh hap thu c¢é chifa hon hop (theo thé tich 3:1:3) 1,4-dioxan-
benzylamin-etanol [95 % (theo thé tich)]. Chudn d¢ bing dung dich tetrabutylamoni chuin do
tiéu chuan, c[{C.Hs).NOH] = 0,1 molfl, sir dung dung dich thymol xanh (0,2 % trong 1,4-dioxan) lam
chat chi thi.

Thé tich chuan dé khéng dugc vuot qua 3,4 ml.
R 17.3.5 Clorua

Hoa tan 0,5 g m3u trong 7 ml dung dich axit nitric (25 %), them vac 20 ml nudc, dun dén sbi va
ap dung GM 2.

Chuan bi dung dich dét chimg tiéu chudn, s& dung 5 ml clorua SS 11 (5 ml 2 0,01 % CH).
R 17.3.6 Sulfat

Pha loing 5 ml dung dich thd (R 17.2) véi 20 ml nudc, trung hoa bing dung dich amoniac (R 3) va
ap dung GM 3.

Chuén bi dung dich d&i chiing tiéu chudn, sif dung 10 m! sulfat SS Il (10 ml 2 0,02 % S0,).
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Hoa tan 1 g mau trong 8 ml dung dich axit clohydric (25 %) va ap dung GM 6.

Chudn bj dung dich ddi chimg tiéu chuin, sl dung 2 mi nitg SS 11 (2 mi = 0,002 % N}.

R 17.3.8 Arsen

Lay 50 ml dung dich thdr (R 17.2) va ap dung GM 11,

Chuan bi dung dich déi chimg tiéu chudn, st dung 5 mi arsen SS 11 (5 ml = 0,000 1 % As).

R 17.3.9 Bari va stronti

: 2007

Trdn 25 ml dung dich bari clorua dihydrat [0,02 % BaCl;.2H,0 trong etanol 30 % (theo thé tich)] va

1 m! dung dich natri sulfat decahydrat (40 % Na,50..10H,0) (dung dich taoc m&m). Sau thdi gian

chinh xac 1 phat, thém vao hén hop dung dich thu duge 10 ml dung dich thir (R 17.2) d& ducc

axit hoa truée bang 0,5 mi dung dich axit clohydric (25 %) va 10 ml nudc.

Sau 10 phat, dé duc cla dung dich thu dugc khéng dugc 16n hdn do duc cla dung dich ddi chimg

tiéu chudn duge chuln bi tuong ty, st dung 5 ml bari SS 11 (S mi Z 0,005 % Ba).

R 17.3.10 Canxi, déng va k&m

Xac dinh nhimg nguyén t5 nay bing AAS theo GM 29, sif dung cac diéu kién sau:

F Nguyén t& N&ng dd dung dich Ngon Iira ‘ Vach cdng hudng
(trong 73 gfl dung dich ! nm
axit clohydric) |
Ca g 4227 ;
Cu | 4 % Axetylen-khang khi ‘ 3247
1]
Zn i ' 213,9

R 17.3.11 Cac kim loai nang

L&y 10 ml dung dich thi (R 17.2), thém 0,5 g amoni clorua (R

amaniac (R 3) va ap dung GM 7.

Chudn bi dung dich déi ching tiéu chudn, strdung 3 ml chi SS 11 (3 mi = 0,003 % Pb).

R 17.3.12 Sat

Lay 5 ml dung dich thir (R 17.2) va ap dung GM 8.1.

Chuan bi dung dich déi ching tiéu chudn, si dung 5 ml sat 88 Il (5 ml = 0,01 % Fe).

5), trung hod bang dung dich
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R 17.3.13 Kali va natri

Xac dinh nhing nguyén t6 nay bang FES thec GM 30, sif dung cac diéu kién sau:

| Nguyén t8 | Néng dd dung djch Ngon I(ra Budc song
. | (trong 73 g/l dung dich | ! nm

| | axit clohydric) " |

1 = :

| K | 4% Oxy-axetylen . 766,5

|

; Na 0.1 % ! i 5880

R 17.3.14 Lugng mat sau khi nung
Nung 0,5 g mau & 800 °C Gén khéi lugng khong ddi.

Khéi lugng mét khong duge vuet qua 20 mg.
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R 18 Metanol
CH,0OH

Khdi lugng phan tir tuong déi: 32,04

R 18.1 Y&u cau ky thuat

Thudce thir (CH,OH). %. KhBNG NRO RAN i 99,8

K81 IUONG TBNG, QM 1ottt e 0,791 dén 0,793

Can con lai sau khi bay hai, %, Khong 18n hon ... 0,001

D6 axit (tinh bang milimoi H7), KhdNg 16N hon ..o 0,065/100 ¢

Bé kiém (tinh bang milimol OH™), Khéng 1dn han ... 0,02/100 g

Cac chat khir permanganat (tinh theo O), %, khéng ldn han ... 0,000 5

CAC Chat dB Bi CACBON NOA ittt oo dat

Hop chét cacbony! (tinh theo CO), %, Khdng 10N han ... 0,005

NUBE, %, KRONG 18N FOM Lo 0,2

R 18.2 Phép thu

Ap dung GM 34, sir dung cac diéu kién sau:

A I Y e D R R PR B A 20 % Cachowax 400

AR AN iy soei ooy v SR e S B Chromosorb W [0,18 mm dén 0,25 mm
(60 mesh dén 80 mesh ASTM]]

ChiBU dai €Ot M oot e 2

Duding kinh trong clia Cat, MM......o.vmmmremriee e 9

VANAIBU O susssomsvammiiivsiviiioss sorstasaisss snrsh ongonsons e skasasgsonss Thép khéng gi
Nhigt dd cdt, ®C .o 50

KR A B s mrmsssasaamosamases s 100

Nhiét do detector, °C ... 150

B 1 B OO v D S SR T RS Dan nhiét
Khimang, sonsasaunessenneisan ey Hefl
Tocdtdong, il sussmswmmemeauisusiaes OR

PRAN MAU D, B e reees O

R 18.2.2 Khoi luong riéng

Ap dung GM 24.1.
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R 18.2.3 Can con lai sau khi bay hai
L&y 100 g (126 ml) mau va ap dung GM 14,

Khai lugng clia can khéng ducc vuat qua 1 mg.

R 18.2.4 D6 axit

L&y 79 g (100 ml) mau v& &p dung GM 13.1, chudn 69 bing dung dich natri hydroxit chudn dé
tiéu chudn, c(NaCH) = 0,01 moll. va sir dung chi thi phenclphtalein (IS 4.3.9%.

Thé tich chudn d6 khang dugc vuct qua 5,2 ml.

R 18.2.5 Db kiém

L8y 79 g (100 ml) mau va ap dung GM 13.1, chudn 80 bang dung dich axit sulfuric chudn &¢
tiéu chuén, ¢(1/2 H,SO,) = 0,01 molil, va s dung chi thi metyl dd (IS 4.3.6°).

Thé tich chudn d6 khang dude vuot qua 1.6 ml.

R 18.2.86 Cac chii khir permanganat

L&y 16 g (20 ml) mau va ap dung GM 19.1, thém 0,1 m! dung dich kali permanganat (3,16 g/l) va
dé yén dung dich thir & 15 °C trong 10 phut.

Mau hong clia dung dich thu duge phai khéng duoc thay déi hoan toan.
R 18.2.7 Céc chit d& bj cachon hoa

Lam ngudi 10 ml axit sulfuric (95 % < 0,5 %) dén 10 °C, vira khudy vifa thém tir tir timg giot 10 ml
mau, duy tri nhiét dé cla hdn hop khéng quéa 20 °C.

Dung dich thu dudc phai la khéng mau hoac cuéng dé mau cla dung dich khéng dugc dam hon

mau clia dung dich axit sulfuric hodc mau clia mau,

R 18.2.8 Hop chit cacbonyl

Lay 4 g (5 ml) mau va pha loang d&n 20 mi bing metanol khéng c6 cacbonyl (RS 4.2.117). Ly 2 ml
dung dich nay va ap dung GM 23.

Chuén bj dung dich ddi chimg tiéu chuan, sir dung 2 ml cacbonyl SS I (2 ml 2 0,005 % CO).

R 18.2.9 Nudc

L&y 8 g (10 ml) m&u va ap dung GM 12, sl dung 20 m! metanol (R 18) Iam dung mai.
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R 19 Axit nitric
HNO,

Khai lugng phan tir tuong déi: 63,01

R 19.1 Yéu cau k¥ thuat

Thudc thit (HNO3), %, KRBNG NN NON Lo 85"
Clorua (Cl), %, KRORG 1N ROM i 0,000 05
Sulfat (SO,), %, KhONG IGN haN 00002
Arsen (As), %o, KnONG AN NOM Lo 0,000 001
DENG (CU), %, KRONG TN NON .ottt s 0,600 61
SAt (Fe), %, KhANngG I8N NAN 0,000 02
Chi (Pb), %, KNONG 1N RON ..o 0,000 01
Tro sulfat, %, KRGNG I8N NON Lo 0.001

R 19.2 Chuin bi dung dich thi

L&y 300 g (210 ml) mau vao cdc 400 ml, thém 0,1 g natri cacbonat khan (R 30) va lam bay hoi dén

khé can. Hoa tan can trong 60 ml nudc.

R 19.3 Phép thu

R 19.3.1 Thudc thi

Can chinh xac dén 0,000 1 g, ampun thuj tinh mdng ¢é dung tich thich hap, ¢o gan 8ng mao quan &

mét dau.

Cho vao ampun khoang 2 m! mau, st dung k¥ thudt gia nhiét @& gan kin ampun khéng bi mét thuy tinh

va c¢an chinh xac dén 0,000 1 g.

Tinh sy chénh léch khdi lugng clia phan mau thit. Cho ampun vao binh nén dung tich 250 ml ¢é chia
50 mi nudc va day binh bing nut thuy tinh nham. Léc binh Gé 1am v& ampun va ti€p tuc lac cho dén khi
tit ca hai dude hdp thu hoan toan. Sau dé md binh, rifa ndt va thanh binh cdn than vdi nudc va nghién
k7 manh ampun bj v8 bang dda thuy tinh. Chun dd dung dich béng dung dich natri hydroxit chuan dé
tiéu chudn, c(NaOH) = 1 molfl, st dung chi thi metyl d& (IS 4.3.6 ).

1,00 ml dung dich natri hydroxit, ¢(NaOH) = 1,000 mol/l, tuang duong v@i 0,063 01 g HNO;.

" Axit nitric cé san trén thj trudng c6 ndng dé khac ciing phu hop voi yéu cdu ky thuat trén, khong dudc
ap dung, mac du axit nitric cé chira 95 % dén 100 % HNO,.
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R 19.3.2 Clorua
Lay 10 ml nudc, thém vao 10 ml dung dich thir (R 19.2) va 1 ml dung dich bac nitrat 17 g/l.

Trong vong 15 phat dung dieh thu duge phai khéng bi duc.

R 19.3.3 Sulfat
L&y 10 ml dung dich thir (R 19.2) va 4p dung GM 3.

Chudn bi dung dich i ching tiéu chudn, st dung 10 ml sulfat SS 11 (10 ml = 0,000 2 % SO.).

R 19.3.4 Arsen
L&y 20 ml dung dich thif (R 19.2) va ap dung GM 11.

Chuén bi dung dich d3i chimg tiéu chuan, sir dung 1 mi arsen SS 11 (1 ml = 0,000 001 %).

R 19.3.5 Déng va chi

Xac dinh nhimg nguyén 16 nay bang AAS theo GM 29, s dung cac diéu kién sau:

| Nguyén t& Néng d& dung dich |[ Ngon Ifra II Yech cc_:}r:r? hucng
1
{ |
cu 20 ml dung dich thir ! l 3247
(R19.2)dugcphaloang |  Axetylen-khong khi |
Pb dén thé tich 50 mi | i 217,0 hodc 283,3
R 19.3.6 Sit

Lay 10 mi dung dich thf (R 19.2) va ap dung GM &.1.

Chuan bi dung dich d8i ching tiéu chudn, s& dung 1 mi s&t SS 1 (1 ml 270,000 02 % Fe).
R 19.3.7 Tro sulfat

L&y 100 g (70 ml) mau va &p dung GM 17.

Khéi Iugng cla can khéng duge vuot qua 1 mg.
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R 20 Axit oxalic dihydrat

Khai lugng phan tir tuong déi: 126,07

R 20.1 Yéu cau ky thuat

Thude thl (C,H,0,.2H,0), %, KRdng nhd Hon ..o 99,5
Clorua {Cl), %, Knong IAn RO .o 0,000 5
Sulfat (SO,), Y%, KhONG I8N NON e 0,005
Nitd t8ng (N), %, KRSNG I8N KON ..o e, 0,001
Canxi (Ca), %, KRANg I8N NOM ... 0.001
Kim loai nang (tinh theo Pb), %, KASNG 18N RO oo oo, 0,000 5
S&t (Fe), %, KRONG I8N KON ..o 0,000 2
TEstlfat, o, KRGO LT IO o s s crmmiwmsmsss i sosmiin s hs s s s s 4 3 60 5 o e e 2 0,01

R 20.2 Chuian bi dung dich thir

R 20.2.1 Dungdich thir|

Hoa tan 20 g mau bing nudc 3m va pha lodng dén thé tich 200 mi {dung dich phai trong va khéng mau).

R 20.2.2 Dung djch thir I}

Ldy 12 g mau va 1 g natri cacbenat khan. Thém 1 giot dung dich amaoni vanadat (1 %), va lam

bay hdi vai I&n v&i 20 ml axit nitric (R 19) cho dén khi phan huy hoan toan va khong con cac oxit

cla nito thoat ra. Lam bay hoi mét 1an nia vai 20 ml dung dich axit clohydric (25 %) va hoa tan

c#n trong 1 mi dung dich axit clohydric trén va 24 ml nuéc.
R 20.2.3 Dung dich thir I}

Sir dung qui trinh qui dinh trong R 20.2.2, nhung ding 2 g mau.

R 20.3 Phép thi
R 20.3.1 Thudc thir

Can khoang 0,25 g mau, chinh xac dén 0,000 1 g va ho tan trong khodng 50 mi nude.

Axit hoad dung dich bang axit suifuric (R 37), chuan dé & nhiét dd khoang tir 80 °C dén 80 °C bang

dung dich kali permanganat chudn @ tiéu chuan, ¢(1/5 KMnQ,) = 0,1 mol/!, d8n khi dung dich cé

mau héng nhat.

1,00 m! dung dich kali permanganat , ¢{(1/5 KMnQ,) = 0,100 mal/l, tuong duong v&i 0,006 303 3 g

C,H,0,.2H,0.
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R 20.3.2 Clorua
L&y 20 ml dung dich thir1 (R 20.2.1) va ap dung GM 2.

Chu3n bi dung dich déi ching tiéu chudn, st dung 1 ml clorua SS 1l (1 ml £ 0.000 5 % ClI).

R 20.3.3 Sulfat

L&y 4 m! dung dich thir il (R 20.2.2), thém 14 ml nudc va ap dung GM 3, tuy nhién khéng cén axit hoa
dung dich thir 11,

Chudn bi dung dich d6i ching tiéu chudn. sir dung 8 ml sulfat SS Il (4 ml = 0,002 % SO.) va 4 m|
dung dich thir 11l {R 20.2.3).

R 20.3.4 Nito tong

Pha logng 20 ml dung dich thir | (R 20.2.1) dén 100 ml bang nudc va ap dung GM 6.

Chudn bi dung dich déi ching tiéu chudn, st dung 2 ml nitd SS 1 (2 ml £ 0,001 % N).

R 20.3.5 Canxi

Xac dinh nguyén t8 nay bang AAS theo GM 29, sif dung cac diéu kién sau:

‘ Nguyén t& Ndng d6 dung dich Ngon I(ra ¥ieh cgn':,g hkng
} Ca Dung dich thif | (R 20.2.1) |  Axetylen-khong khi 4227

R 20.3.6 Cac kim loai néang
Lay 10 ml dung dich thir Il (R 20.2.2), trung hoz bing dung dich amoniac (10 %) va ap dung GM 7.

Chuan bi dung dich @i chimg tiéu chudn, sir dung 2 ml chi SS Il (2 ml = 0,000 5 % Pb) va 10 m!
dung dich thir Il (R 20.2.3).

R 20.3.7 St

Lay 20 mi dung dich thir | (R 20.2.1). 2 ml dung dich axit S-sulfosalicylic va 5 ml dung dich

amoniac (R 3).

Mau vang clia dung dich thir phai khéng dugc dam hon mau cla dung dich ddi chimng tiéu chudn
chuan bj tuong ty. sir dung 0,4 ml s&t SS |1 (0,4 ml = 0,000 2 % Fe).

R 20.3.8 Tro sulfat
L&y 10 g mAu va 4p dung GM 16.

Khéi luong cilia can khang dudc vuot qua 1 mg.
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R 21 Axit percloric
HCIO,

Kh&i lugng phan tir tuong ddi: 100,46

R 21.1 Yéu cau k¥ thuat

THUBE thT (HCIOL), Jo oo et b e 70 dén 73"
Clorat (ClO;), %, KRANG I8N NON Lo 0,001
Clorua (Cl), %, KRONG WM NOM L. 0,0003
Clo tu do (C1), %, KNONG 1AM RON L. 0,000 5
Phosphat va silicat (tinh theo Si0,), %, kKnONG 10N haN . 0,005
Sulfat (SO,), %, KhONG 18N NON ..o 0,001
Nitd t8ng (N), %, KNSNG 13N BON .ot 0,002
Arsen (As), Y, KRONG 1N NON Lo 0,000 005
PANg (Cu), %o, KRONG MM NOM 1vivieiiecee et s e 0,060 G1
Sit (Fe), %, khang l6n han ..o s 0,000 2
Chi (Pb), %, KRANG AN NOM .o 0,000 01
Mangan (Mn), %, Khang 16N RON . 0,000 08
Bac (Ag), %, KRONG 18N NON ..o 0,000 5
Tro sulfat, %, KhANG IO NOM ooiiiiie e 0,03

R 21.2 Phép thi

R 21.2.1 Thuéc th(

Can khoang 5 g mau, chinh xac dén 0,000 1 g, pha loang bang 50 mi nudc. Chuan dé bang dung dich
natri hydroxit chudn do tiéu chudn, c(NaOH) = 1 mol/l, st dung chi thi metyl o (1S 4.3.6 7).

1,00 ml dung dich natri hydroxit, c{NaOH) = 1,000 mall, tuong duong vdi 0,100 5 g HCIO,,

R 21.2.2 Clorat

Pha loang 20 g (12 ml) mau bang 33 mi nudc, thém 2 ml axit nitric (R 19), 0,1 g natri nitrit va
2,5 ml dung dich bac nitrat 17 g/l.

Sau 5 phit, mau trang sifta cla dung dich thu dudc khdng dugc dam hon mau chia dung dich ddi chimg
tidu chudn dugc chudn bi tuong tu, sif dung 8.5 ml clorua SS I (8,5 ml = 0,001 % CIO;).

" Axit percloric ¢6 s@n trén thi trudng ¢ cac ndng dd khac phu hgp vai yéu cdu k¥ thuat trén.
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R 21.2.3 Clorua
Pha loang 10 g (6 ml) mau bang 45 ml nude, thém 1 ml dung dich axit nitric (30 %) va ap dung GM 2,

Chuén bi dung dich d&i ching tiéu chudn, s dung 3 ml clerua SS 11 (3 ml £ 0,000 3 % CI).

R 21.2.4 Clo tirdo

Pha loang 1.8 g (1.1 ml) mau véi 20 ml nudc Gun sdi va @& ngudi. Thém 1 ml dung dich cadimi iodua vi

1 mi tinh bot (IS 4.3.11 7) v& & & ché 16i trong 10 phit.

Sau khi them 0,05 m! dung dich natri thiosulfat, ¢(Na,S,0;) = 0,005 mol/l dung dich phai cd mau xanh,

R 21.2.5 Phosphat va silicat

Trung hoa 5 g (3 ml) m&u véi dung dich amoniac (10 %) va pha lodng Gén thé tich 80 ml bing
nudc. Cho 5 ml dung dich hexaamoni heptamolypdat (10 %) va diéu chinh dén pH 1,8 bang axit
clohydric (R 13). Cho 10 m! axit clohydric (R 13), chiét v&i 20 ml 4-metyl-2-pentanon. RUa pha hitu
¢o v6i dung dich axit clohydric (0,5 %) va khlf bang 0,2 ml dung dich thi€c(ll) clorua [SnCl,.2H,0
2 % pha trong axit ciohydric (R 13)).

Mau xanh ciia pha hifu co phai khéng dude dam hon mau cla dung dich déi ching tiéu chudn
chudn bi tuong tu. sit dung 2.5 ml silicat SS 1 (2 & m! = 0,005 % SiO,).
R 21.2.6 Sulfat

Pha loding 5 g (3 mi) mau véi 10 mi nuéc, trung hoa bang dung dich amoniac (R 3). pha loang dén
thé tich 20 ml va ap dung GM 3.

Chuan bi dung dich 63i chiing tiéu chuan, s dung 5 ml sulfat SS Il (5 ml = 0,001 % SO.).

R 21.2.7 Nito téng
Pha loang 1 g (0.6 ml) mau véi 140 ml nuéc va 4p dung GM 6.

Chuan bj dung dich d6i chimg tiéu chuan, s dung 2 ml nita SS 11 (2 ml = 0,002 % N).

R 21.2.8 Arsen
Pha loang 40 g (24 ml) m3u bing 50 m! nudc va ap dung GM 11.

Chusn bi dung dich d6i chiing tiéu chudn, s dung 2 ml arsen SS 1Il (2 ml = 0,000 005 % As).

R 21.2.9 Dong, sat, chi, mangan va bac

Xac dinh nhimg nguyén t8 nay bang AAS theo GM 29, sif dung cac diéu kién sau:
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Vach cang hudng

| Nguyén td Néng dé dung dich Ngon ira ! e
_ - ; :
IF 2 Lem bay hai 500 9 (290 m) | _ 3247
]
\ Fe mAu dén kho can, hoatan | !. 2483
\ -khé et |
| Pb | canuong025miaxt | Axetylen-khongkhi | 547 0nosc 2833 |
Mn | clohydric (R 13} va pha loang | i- 279.5 i
. | :
G&n thé tich 50 mi biéing nuéc | .
Ag ! 9 | 3281 |

R 21.2.10 Tro sulfat

L&y 33 g (20 ml) mAu va ap dung GM 17,

Knhdi lugng clia can khéng dugc vugt qua 1 mg.
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R 22 Axit phosphoric
H,PO,

Khdi lvgng phan tir tuong doi: 98,00

R 22.1 Yéu cdu ky thuat

ThuSe ther (HsPOLY Yo KNORG NRO RO v i i s s St 85"
Giorua (Ch, Yo, KRONG WNNAM s s i s Sy i s s v i 0,0003
SulTat SO0, T KRONGION HON s s oS ST 0,005
Arsen (As), Y%, KNANG I MO i bine o iia i e it s asiianyaganiig 0,000 1
Cadimi (Cd), %, Knong 18n han ..o 0,000 5
Dang (Cu), %, KRONG 18N MON e 0,000 5
SAt (Fe), %, KhANG 10N RON ..o 0,001
Chi (Pb), %, Khong 160 hOn .. e G,001
Mangan (Mn), %, khdng Ian hon ... 0,0005
NiKen {Ni): Y. KEONG A0 MOD oo s smimio s i s ysissm s 0,000 5
Kali (K), %, KhANg 180 RON ... oo e e 0,005

P BT, SRR TR s o s S RSSO SR 0,05
Kem (Zn}, %, kKBong I8N oM s s S i b s i e 0,01
Cac axit bay hai (tinh bang milimol H), Khéng 1én hon .....ooeeeevieiee e, 0,02/100 g

R 22.2 Phépthi

R 22.2.1 Thudc thu

Can khoang 2,5 g miu, chinh xac dén 0,000 1 g, pha loang bing 100 ml nudc. Cho 0,5 ml chi thi
thymolphtalein (IS 4.3.12") va ¢ hudn d& bing dung dich natri hydroxit chudn do tiéu chuin.
¢(NaOH) = 1 mol/l.

1,00 ml dung dich natri hydroxit, ¢{NaOH) = 1,000 mol/l, tvong duong v&i 0,049 00 g H,FO,.

R 22.2.3 Clorua
Pha lodng 5 g {3 ml) mau bang 20 m! nudc va ap dung GM 2.

Chudn bj dung dich d6i chimng tiéu chudn, st dung 1,5 mi clorua SS 11 (1,5 ml = 0,000 3 % Cl).

" Axit phosphoric ¢6 san trén thi trudng cé ndng d6 khodng 88 % H,PQ,, phi hdp vdi yéu cdu ky thuat trén.
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R 22.2.3 Sulfat
Pha lodng 2 g (1,2 ml) mau véi 20 ml nuée va ap dung GM 3.
Chudn bi dung dich d&i chimg tiéu chudn, st dung 10 mi sulfat SS 11 (10 mi = 0,005 % SO,).
R 22.2.4 Arsen
Pha lodng 5 g (3 ml) mdu vai 30 ml nudc va ap dung GM 11,
Chuén bi dung dich d8i chimg tiéu chuan, sl dung 5 ml arsen 5SS 111 (5 ml = 0,000 1 % As).
R 22.2.5 Cadimi, ddng, sét, chi, mangan, niken va kém

Xac dinh nhitng nguy&n t& nay bang AAS thea GM 29, st dung cac didu kién sau:

Vach cong hudng

Nguyén t& l Néng d& dung dich ; Ngon Iia ! i ]I
| cd ' ' | 2288 J
Cu , 20 % | 3047 '
| Fe '= 2483
Ph 40 % . Axetylen-khong khi 217,0 hoac 2833
Mn ' 2795
Ni 20 % 232.0 hodc 352,5
Zn 213,9
R 22.2.6 Kali va natri
Xac dinh nhing nguyén té nay bang FES theo GM 30, s dung cac diéu kién sau:
Nguyén & Néng 46 dung dich Ngon Ilra Budc séng
nm
K 5% Oxy-axetylen 766.5
Na | 589.0

R 22.2.7 Cac axit bay hdi

Pha lodng 60 g (35 ml) mau v&i 100 ml nude dun sdi, d& ngudi va chung cat 1dy 50 mi. Thém vio phan
chung cat 2 giot chi thi phenolphtalein (IS 4.3.97) va chudn da bang dung dich natri hydroxit chudn do

tiéu chuan, ¢{NaOH}) = 1 mol/i, dén khi xu#t hién mau hdng nhat.

Thé tich chudn dé khéng dugc vuot qua 0,12 mi.
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R 23 Kali dicromat

Khéi ludng phan tif tuong déi; 294,19

R 23.1 Y&u c3u ky thuat

Thuéc thit (K,Cr,0;), %, khéng nhd hon
Cloria: (C1);:%; Khdrg 160 ROD o sumamim s i s i it i
SUlat{SO,), Y, khong 18N RON st s s i e e e
O S o e o o o o ] T
BShgAEU) % KOG IS NG s s i e S S RS T
SHIRE) % KEBREIER KR wosmmmr i s s i e e,
A RHERNGRERET wesormmmsnsnmmg

Mangan (Mn)}, %, khénglén han ...

Natri {Na}, %, khéng IGn han ...

Mat sau 58y, %, KhONG IGN NON o e

R 23.2 Chuan bi dung dich thir

Hoa tan 20 g m&u trong nudc va pha lo&ng dén thé tich 200 mi,

R 23.3 Phép thir
R 23.3.1 Thudc thiy
Can khoang 0,2 g mau, chinh xac dén 0,000 1 g. va hoa tan trong khodng 25 ml nudc.

Cho vao dung dich nay 2 g kali iodua (R 25) va khudy cho dén tan. Cho thém mét hdn hop gdm 100 mi
nudc va 10 ml axit clohydric (R 13), va dé yén & chéd téi trong 10 phut.

Pha loang bang 100 ml nudc va chudn 6 iot dugc gidi phong ra béng dung dich natri thiosulfat

chuén d6 tiéu chudn, c(Na,5.0,) = 0,1 mol/, cho thém tinh bot (1S 4.3.117) vao cudi phép chudn do.
Thuc hign phép thif trang véi céc thudc thit d3 sir dung.

1,00 ml dung dich natri thiesulfat, ¢(Na,S,0,) = 0,100 mol/l, tudng duong véi 0,004 903 g K;Cr,0s.

R 23.3.2 Clorua
L3y 10 ml dung dich thir (R 23.2), cho thém 20 ml nudc va ap dung GM 2.
Chuan bi dung dich d8i ching tiéu chudn, st dung 5 ml dung dich th (R 23.2) va 0,5 ml clorua

SS H(0,5ml £ 0,001 % CI.
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R 23.3.4 Canxi, dong va chi

Xac dinh nhimg nguvén 6 nay bang AAS theo GM 29, sl dung cac diéu kign sau:

: Nguyén t& Néng dd dung dich Ngon Itra | Vach C?;r? hudng }
| |

; Cu | 3247

i s Axetylen-khong khi |

! Pb etylen-khongkhi | 2170 hosc 2833

| Ca | 4% | | 422,7

R 23.2.5 Sat

Lay 10 mi dung dich thir (R 23.2), thém 10 ml axit clohydric (R 13) va 10 ml etanol (R 11). dé yén
cho d&n khi khir hoan toan (mau xanh), thém 1 mi hydro peroxit (R 14) va lam bay hoi dén thé tich
10 ml. P& ngudi, chuydn sang phéu chiét, thém 10 ml 4-metyi-pentan-2-one, lac manh trong
1 phut, dé tach pha va loai b6 pha nudc mau xanh.

Tiép tuc rita pha hitu cd bang 10 ml hdn hgp gém cac thé tich bang nhau ctia axit clohydric (R 13)
va nuéc, G8 tach pha va loai bd pha nudc. Thém tiép 10 ml nuéc vao pha hiru ¢g, ld¢c manh trong

1 phtt, & tach pha va ap dung GM 8.1 ddi véi pha nudc.

Chun bi dung dich ddi chiing tiéu chudn theo cach nhu vay, sirdung 2 mi sat SS II (2 ml = 0,002 % Fe).

R 23.3.6 Natri

Xac dinh nguyén t3 nay bang FES theo GM 30, sif dung cac diéu kién sau:

Nguyén t& Néng dé dung dich Ngon Ilra Budc séng ;

nm ‘
'; Na ll 2% Oxy-axetylen 589,0 |
L 1

R 23.3.7 Lugng mit sau khi say
S&y 2 g mau dén khdi lugng khong ddi & 100 °C dén 105 °C.

Luong mat tinh bing khéi lugng khdng duge vugt qua 1 mg.
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R 24 Kali hydroxit
KOH

Khéi lugng phan tir tuong doi: 56,108

R 24.1 Yéu cau ky thuat

Thudc thir (KOH), %, kh6ng Nho ROM ... 85
Cacbonat (tinh theo K,CO3), %, khong 1én hon, ... 1.5
Ciorua (Cl), %, Khong 16n hon ... 0,005
Phosphat (PO.). %, Khong I16n hon ... 0,001
Silicat (tinh theo Si0;), %, Khong I8N RO ... 0,01
Sulfat (SO,), %. KhONG ION NON ...vvimiiinniiiinnieinin s ssatiss s s s st s s s s 0,005
RS B0 T 9 RO MITE IR xv s mosscsssssess o esas s d SRS A S TSR P B8 0,001
NhEm (AL, % KNORG IOM MOM covrinit s v v b i iy S e S35 ) 0,002
SALIER). 5. KRBNO N AON oo s o s s s et a1 0,001
Chi (Pb). %, KRONG 13N NONM ..o 0,001
Magie (Mg), %, Khdng I8n Ron .o 0,000 5
Niken (NiY %6, KBOMG AN MO o covpas - omomsainessionsmns suin s srassis man s sman sy gy orrss 0,001
Natri:(Na); %; KhORQION NON i ey s i s i s sais e 0.5
KE8mi(ZR), %, Khong Iom RON s s s s i ot 0,001

R 24.2 Chuan bi dung dich thir

R 24.2.1 Dung dich thirl

Hoa tan 50 g mau trong khodng 200 ml nudc vao céc polyetylen va pha loang dén thé tich 250 mi.

B&o quan dung dich nay trong chai polyetylen.
R 24.2.2 Dung djch thir I

Trung hoa 100,0 m! dung dich thir | (R 24.2.1) trong cdc polyetylen bang axit clohydric (R 13), gif
hén hop lanh va pha loang dén thé tich 200 ml.

R 24.3 Phép thi

R 24.3.1 Thudc thi

Can khoéng 2,5 g mau, chinh xac dén 0,000 1 g va hoa tan trong 50 ml nudc khéng cé cacbon dioxit.
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Cho vao duing dich nay 2,0 mi dung dich bar: clorua (BaCl, 2H,0 10 %) va 2 giot chi thi phenotphtatein
(IS 4.3.97). Chudn d6 béng dung dich axit clohydric chudn d& tiéu chudn, ¢{HCH = 1 moll, cho dén khi
dung dich trd nén khéng mau.

1,00 ml dung dich axit clohydric, ¢{HC!) = 1,000 molfl, tudng ducng vdi 0,056 1 g KOH.
St dung dung dich d3 trung hoa dai vdi phép thir R 24.3.2,
R 24.3.2 Cacbonat

Cho thém 1 ml chi thj bromphenol xanh (IS 4.3.27) v3o dung dich trung hoad dudc git lai trang
phép thir R 24.3.1 va chudn d6 dung dich nay bang dung dich axit clohydric chudn d¢ tiéu chuan,

¢(HCI} = 0,1 mol/l, d&n khi dung dich chuyén tir mau xanh sang mau vang.

1.00 ml dung dich axit clohydric, e(HC!} = 0,100 mol/l, tudng ducng vai 0,006 91 g K,CQ,.

R 24.3.3 Clorua
L&y 10 ml dung dich thir | (R 24.2.1), trung hoa vdi dung dich axit nitric (10 %) va ap dung GM 2.

Chusn bj dung dich g8 ching tidu chudn, st dung 10 ml clorua S5 1i (10 mi = 0,005 % CI).

R 24.3.4 Phosphat
L&y 50 m! dung dich thdr i (R 24.2.2) va ap dung GM 4.

Chuén bi dung dich dai chimg tiéu chudn, sir dung 5 mi phosphat $S 11 (5 ml = 0,001 % PQ,).

R 24.3.5 Silicat
Lay 10 mi dung dich thi |1 (R 24.2.2) va 4p dung GM 5.

Chudn bi dung dich dai chimg tiéu chudn, s dung 10 ml silicat SS 11 (10 mi = §,01 % Si0,}.

R 24.3.6 Sulfat

Lay 25 ml dung dich th 11 {R 24.2.2) va ap dung GM 3.

Chudn bi dung dich d8i chimg tiéu chudn, s dung 12,5 ml sulfat SS 11 (12,5 ml = 0,005 % SO.).
R 24.3.7 Nita téng

L&y 25 ml dung dich thif | (R 24.2.1) va ap dung GM 6.

Chuan b dung dich 48i chimg tiéu chudn, st dung 5 mlnita SS 111 (5 ml = 0,001 % N).

R 24.3.8 Nhdm

Lay 10 ml dung dich thr 1l (R 24.2.2) va ap dung GM 9.

Chudn bi dung dich d8i ching tiéu chuan, st dung 2 ml nhém SS 11 (2 ml = 0,002 % Al).
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R 24.3.9 Sat
L&y 20 ml dung dich thir I (R 24.2.2) va 4p dung GM 8.1,

Chuén bi dung dich d6i chimg tiéu chuan, s dung 2 ml s&t SS 11 (2 ml = 0,001 % Fe).

R 24.3.10 Canxi, chi, magie, niken va kém

Xac dinh nhing nguyén t6 nay bang AAS theo GM 29, sif dung cac diéu kién sau:

Nguyén td : N&ng do dung dich | Ngon Itra ! vieh cc_;r:‘r? herding
Ca | ; 4227
Mg 10 % ‘ ’ 2852
Ni ; i | 2320 ho3c 3525
| 45, | Axetylen-khong khi [
| [+]
Pb | Sirdung dung méi chiét | 217,0 hoac 283,3
| trong GM 35
T | -
; Zn ! 10 % | | 2138
R 24.3.11 Natri
X&c dinh nguyén t6 nay bang FES theo GM 30, sl dung cac diéu kién sau;
Nguyén t& Néng dé dung dich Ngon lira | Budc séng
nm
Na ! 5% Oxy-axetylen 589,0
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R 25 Kaliiodua
Kl

Khai lugng phan tr tuong dai: 166,01

R 25.1 Yéu ciu ky thuat

Thudc thit (K1), %, KhOng NG NOM ..o 99,5
pH (dung dich 5 %): 6 dén 8

Clorua va bromua (tinh theo Cl), %, khdng 10n hon 0.01
lodat va iot (tinh theo 1Q5), %, KRONg 18n hon ..o, 0,000 3
Phosphat (PQ.), %, Khdng In hon ... 0,001
Sulfat (SO.), %. KRONGIGN NON ... 0,005
Nitg t8ng (N), %, KRONG I8N HOM ...iuiiiiniiieiis e et 0,001
Arsen (As), %, khONg 16N hON L. 0,000 01
Kim loai nang (tinh theo chi), %, kROng 14N han 0,6GG 5
SAL (Fe), %, KNONG I8N DM ..ooovieeirrirerieesimn sttt s 0,000 5
Canxi (Ca), %, Khang 160 NON (..o 0,001
Magie (Mg}, %, KhONG 10N NON ..o 0,001
Natri (Na), %, KRONG 180 NON ..o 0,05
CAC CRAL KR oottt st e e ea ettt e e e e dat

R 25.2 Chuian bi dung dich thd

Hoa tan 40 g mau trong khodng 150 mi nudc va pha loang dén thé tich 200 m.

Bao quan dung dich nay tranh anh sang va chi sir dung khi dung dich khong mau.

R 25.3 Phép thir

R 25.3.1 Thudc thi
Can 0,48 g dén 0,52 g mAu, chinh xac dén 0,000 1 g va hoa tan trong 25 ml nudc.

Cho vao dung dich nay 35,0 ml dung dich bac nitrat chudn d¢ tiéu chuan, ¢(AgNO;) = 0,1 mol/l, sau dé
them 5 ml axit nitric (R 19). Chudn d6 béng dung dich kali thioxianat chudn 46 tiéu chudn, c(KSCN) =
0,1 mol/l v&i chi thi amoni sat(lll) sulfat (IS 4.3.17) @&n khi dung dich co mau hang.

1,00 ml dung dich bac nitrat, c{AgNO5) = 0,100 mol/l, tuang duang vdi 0,016 86 g Kl



TCVN 7764-2 : 2007

R 25.3.2 pH

Xéac dinh pH clia dung dich 5 % cla mau theo GM 31.1, s dung dién cuc chi thi thdy tinh.

R 25.3.3 Clorua va bromua

Lay 2.5 mi dung dich thr (R 25.2), thém 10 ml nudc, 2,5 ml dung dich amoniac (R 3) vé 35 my
dung dich bac nitrat chudn @6 tiéu chudn, ¢(AgNO;) = 0,1 moll. Khudy va loc. Lay 10 mi phar,
dung dich loc, thém 2,5 ml dung dich axit nitric (25 %).

Tai cung thdi diém, chuén b dung dich déi ching tiéu chuirn, sif dung 1 ml clorua SS 11 (1 ml 2
0,01 % CI}. Sau 2 phut, mau trang sita cla dung dich thif phai duc hon mau cla dung dich
ddi ching tiéu chudn chuan bi tuong tu.

R 25.3.4 Jodat va iot

Hoa tan 2 g mau trong 50 ml nuéc, va thém 3 ml dung dich axit sulfuric chudn 4o tiéu chuén,
c(1/2 H,S0,) = 0,1 mol/l, va 5 ml tinh bt (IS 4.3.11°).

Quan sat trong vong 10 gidy khéng ¢6 mau xanh hoac xanh tim.

R 25.3.5 Phosphat
L&y 10 mi dung dich thlr (R 25.2) va 4p dung GM 4.

Chuan bi dung dich d6i chiing tiéu chudn, sir dung 2 ml phosphat SS 11 (2 m! = 0,001 % PO,).

R 25.3.6 Sulfat
Lay 10 ml dung dich thlr (R 25.2) va ap dung GM 6.

Chudn bi dung dich d8i chimg tiéu chudn, sir dung 10 mi sulfat SS 1l (10 ml = 0,005 % SO.).

R 25.3.7 Nito téng
L&y 25 m! dung dich thlr (R 25.2) va ap dung GM 6.

Chuan bi dung dich d6i chimg tiéu chuan, sir dung 5 ml nitd SS II (5ml = 0,001 % N).

R 25.3.8 Arsen

L&y 50 ml dung dich thtf (R 25.2) va 4p dung GM 11.

Chuan bi dung dich déi chimg tiéu chuan, sir dung 1 mlarsen SS IIl (1 mi £ 0,000 01 % As).
R 25.3.9 Cac kim loai néng

L&y 20 ml dung dich thr (R 25.2) va ap dung GM 7.

Chuan bi dung dich g6 chimg tiéu chudn, si dung 2 ml chi SS 1 (2 ml £ 0,000 5 % Pb).

]
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R 25.3.10 Sat
Lay 10 ml dung dich thit (R 25.2) va ap dung GM 8.1,
Chun bi dung dich déi chimg tiéu chuan, st dung 1 ml s&t SS Il (1 ml = 0,000 5 % Fe).
R 25.3.11 Canxi va magie

Xac dinh nhiing nguyén t& nay bang AAS theo GM 29, sl dung cac diéu kién sau:

[ s [ . ] , . ) Vach céng huong
| Nguyén to i Nong do dung dich i Ngon lva | N il |
-
f r - .
\ = | o
: = =_ nE, | Axetylen-knongkhi | 422!
| Mg 5% i , 2852
R 25.3.12 Natri
Xac dinh nguyén t& nay bang FES theo GM 30, sUf dung cac diéu kién sau:

Nguyén t& |- Néng do dung dich [ Ngon Ilra | Budc sdng |

| ' | ' nm
Na | 1% | Oxy-axetylen | 589.0 |

R 25.3.13 Cac chat khu

Hoa tan 1,5 g mau trong 10 mil nudc khéng cé cacbon dioxit, va cho lién tiép 1 ml dung dich axit
sulfuric (20 %), 5 % tinh bot (IS 4.3.117) va 0,05 ml dung dich iot chudn @8 tiéu chuan, c(1/2 1,) =
0,002 mol/l.

Mau clia dung dich bén trong 30 giay.
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R 26 Kali permanganat
KMnO,

Khéi lugng phan tir tuong doi: 158,04

R 26.1 Yéu cau ky thuat

Thudc thir (KMnO.), %, Kh8ng NhS NON .....cvviiiiiccecee e e9

Tap chat khéng tan nudc. % khong in hon ... 0.1

Clora (C); % KR8NQ I8N NOM o s v s S e i s 0,005
Sulfat (5065), %, khong 10N hon onannannmininnamnmnamaznusanss 0,005
Nito t18ng (N), %, KhONG 18N RON L.t 0,005
Kim ioai nang (tinh theo Pb), %, Khong I8n hon ......ccccveeviiiiieiiiciiieii. 0.003
Sat (Fe), %, KNONG I8N NON ..ot et 0,002

R 26.2 Chuan bi dung dich thir
Hoa tan 5 g mau trong 50 m! nuéc, thém 3C m! axit cishydric (R 13) va lam bay hci dén kho can trén
bép cach thuy. Hoa tan c&n trong 5 ml axit clohydric (R 13) va lai lam bay hoi dén khé can.

Hoa tan c&n trong khoang 30 ml nuéc va pha loang Gén thé tich 50 ml.

R 26.3 Phép th(r

R 26.3.1 Thudc thir

Can khoang 1 g mau, chinh xac dén 0,000 1 g, cho mau vao binh dinh mic dung tich 500 ml v
ho3 tan trong khoang 200 ml nudc. Pha loang dén vach mifc bang nudc va lic déu.

Lay 50,0 m! dung dich nay, thém 15 ml dung dich kali iodua (20 %) va 15 ml dung dich axit sulfuric
(20 %), chudn dé iot duoc gidi phéng ra bing dung dich natri thiosulfat chuin d6 tiéu chuan.
G(Na,S,0,) = 0,1 mol/l, str dung tinh bét (IS 4.3.11°).

1,00 ml dung dich natri thiosulfat, c(Na,S,0,) = 0,100 mol/l, tusng duong véi 0,003 16 g KMnO,.
R 26.3.2 Tap chat khéng tan trong nudc
Lay 2 g mau va ap dung GM 1.

Khdi lugng ciia c&n khong dugc vuot qua 2 mg.
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R 26.3.3 Clorua

Hoa tan 2 g mau trong 35 ml nuéc, thém 5 mi axit nitric (R 19) ti t ting giet, 3 mi hydro peroxit (R 14).
Kni phép khif hoan toan, pha loang chinh xac dén thé tich 100 ml. Lay 10 mi dung dich khir va p dung
GM 2.

Chu3n bj dung dich d6i chitng tiéu chudn, st dung 1 ml clorua $S Il (1 ml = 0,005 % Ci).

R 26.3.4 Sulfat
Lay 10 ml dung dich th (R 26.2) va ap dung GM 3.

Chudn bi dung dich ddi ching tiéu chudn, st dung 5 ml sulfat SS 1 (5 ml = 0,005 % SO.).

R 26.3.5 Nito tdng
Hoa tan 1 g mau trong 100 ml nuéc va ap dung GM 6.

Chuan bi dung dich d&i chimg tiéu chudn, s dung 5 ml nitg $S 11 (5 ml = 0,005 % N}.

R 25.3.9 Cac kim loai n2ng
L3y 5 mi dung dich thir (R 26.2), thém 5 ml nudc va ap dung GM 7.

Chudn bi dung dich d&i chimg tidu chuin, sifdung 1,5 ml chi SS !l (1,5ml = 0.003 % Pb).

R 26.3.7 Sat
Lay 5 ml dung dich thir (R 26.2), thém 5 ml nudc va ap dung GM 8.1.

Chu3n bi dung dich d&i chimg tiéu chuan, s dung 1 ml sat SS1i (1 ml = 0,002 % Fe).
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R 27 Kali natri tartrate tetrahydrat
C,H,O0(,KNa.4H,0

Khai lugng phan tir tuong déi: 282,23

R 27.1 Yéu cau ky thuat

Thudc thir (C:H.0:KNa.4H,0), %, kKnong nhd RON oo oo 92

pH (dung dich 5 %): 6,5 dén 8,5

Tap chat khang tan nudc, %, Khéng 16n han ..o 0,005
Clorua (G % KNORGHAN BOR v ey o S s e e 0,001
Phosphat(PO: )% KhoNGAOMBen wuves e o s s o YL o aann 0,002
Sulfat (SO,), %, KhONG 10N NON o e (0,005
Amoni (NH,). %, Khong 1dn hon ... e 0,002
Canxi (Ca), %. Khong 180 NON e 0,005
Dong (Cu), %, KNAONG 1N RON oo 0,000 5
Sat (Fe), %, Khong 18N RON ... 0,000 5
ChiAPDY Y8 KROHGTEEMTON e onemusin s v e s s e T e 0,000 5

R 27.2 Chuan bj dung dich thi

Hoa tan 20 g mau trong nudc va pha loang dén thé tich 200 ml.

R 27.3 Phép thir
R 27.3.1 Thudc thir

Can khoang 0,5 g mau, chinh xac dén 0,000 1 g, va hoa tan trong 5 ml axit focmic (99 %).

Cho vac dung dich nay 50 ml axit axetic (R 1) va 15 m! axetic anhydrit. Chuén dd véi dung dich axit
percloric chudn d6 tiéu chuin, ¢(HCIO,) = 0,1 mol/l trong axit axetic khan, s dung chi thi tim tinh thé
(1S 4.3.37).

1,00 ml dung dich axit percloric, ¢(HCIO,) = 0,100 mol/| , tuong duong vdi 0,014 11 g C,H,0KNa.4H,0.

R 27.3.2 pH

Xac dinh pH cia dung dich 5 % clia m3u theo GM 31.1, sir dung dign cuc chi thi thuy tinh.
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R 27.3.3 Tap chat khdéng tan frong nudc
L&y 20 g mau va ap dung GM 1.
Khéi lugng cla can khéng dugdc vugt qua 1 mg.
R 27.3.4 Clorua
Pha loang 10 mi dung dich thir (R 27.2) dén 20 ml va ap dung GM 2.

Chuan bi dung dich déi chifng tiéu chudn, st dung 1 ml clorua SS I (1 ml = 0,001 % CI).

R 27.3.5 Phosphat

Nung 1 g mau trén dia platin. Hoa tan can trong 5 ml nudc va 5 ml axit nitric (R 19), lam bay hai
dén khé can. Hoa tan can trong 20 ml nudc va ap dung GM 4.

Chu3n bi dung dich d3i chimg tiéu chudn, st dung 2 mi phosphat SS II (2 ml = 0,002 % PO.).

R 27.3.6 Sulfat

Lay 10 mi dung dich thif (R 27.2), axit hoa bing cach nhd tir tir timg giot dung dich axit clohydric (25 %)
va ap dung GM 3. P& yén trong 1 h trudc khi quan sat két qua.

Chuan bi dung dich ddi ching tiéu chudn, s dung 5 ml sulfat SS Il (5 ml = 0,005 % SOQ.).
R 27.3.7 Amoni

Lay 10 ml dung dich thif (R 27.2) va &p dung GM 10

Chu3n bi dung dich ddi ching tiéu chudn, sir dung 2 ml amoni SS I (2 mi = 0,002 % NH,).

R 27.3.8 Canxi, déng va chi

Xac dinh nhimg nguyén t3 nay bang AAS theo GM 29, sif dung cac diéu kién sau:

Nguyén t& Néng dé dung dich Ngon Iira Vach g huang
Ca 10 % 4227
Axetylen-khéng khi
Cu 10% 324,7
Sif dung dung méi chiét
| Pb trong GM 35 217,0 hoac 283,3

R 27.3.9 Sat

L&y 20 mi dung dich thif (R 27.2), axit hoa béng cach nhé tuf tif timg giot dung dich axit clohydric (20 %)

dé€ hoa tan cn bat ky va ap dung GM 8.1.

Chuan bi dung dich d8i ching tiéu chudn, sir dung 1 ml sat SS 11 (1 ml = 0,000 5 % Fe).
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R 28 Bac nitrat
AgNO,

Khéi lugng phan tlr tuong d&i: 169,87

R 28.1 Yéu cau ky thuat

Thudc thlr (AgNO;), %, KRANG Mho RO e 99,8
EICTUAED % KEONG 188 BOM womime sosmmssanss sy s e s s i ifenms s n 0,001
SUFEETSE)' Y KRGNGION BN s mivmonimssmss o svisssmsi s s i s s smamig 0,002
ARG (CU), %, KhONG I8N NON oo oot 0,000 5
SHHFEY % KRSHGTON NER s s s s s S et 0,000 5
ChIEHPRY, Y%, KNONGIBAMNON v snm e i s s s s s s s i 0,001
Cac chét khong bi két tha bdi

axit clohydric (tinh theo sulfat), %, khong lén hon ... 0,01

R 28.2 Phép thir

R 28.2.1 Thudc thir
Céan 0,855 g mau, chinh xac dén 0,000 1 g, va hoa tan trong 50 mi nudc.

Cho vac dung dich nay 50,00 ml dung dich natri clorua chuan d6 tiéu chuan, ¢(NaCl) = 0,1 mol/l, 0,1 m!
dung dich axit sulfuric (50 %), 0,25 m! dung dich kali sulfat bdc hod . va 20 mi etanol [95 % (theo
thé tich)]. Chun dd dién thé bang dung dich natri clorua chudn dé tiéu chudn, ¢(NaCl) = 0,1 moll.

sUr dung dién cuc Ag-Hg/Hg,S0., cho thém chét chudn d6 timg lugng bang 0,1 ml tir microburet.
1,00 ml dung dich natri clorua, ¢{NaCl} = 0,100 mol/l , tvong duong vé&i 0,016 99 g AgNO,.
R 28.3.2 Clorua

Hoa tan 2 g mau trong 25 ml nudc, thém 1 mi axit nitric (R 19), 98 yén & chd t6i trong 10 phut va 16

qua gidy loc khéng ¢o clorua (dung dich A).

Hoa tan 2 g khac clia mau trong 25 mi nudc, thém 1 ml axit nitric (R 19) va dé yén & chd toi trong
10 phit. Mau trang sifa clia dung dich nay khéng dugc duc hon mau cla dung dich d&i chone
tiéu chuan dugc chudn bi bing cach cho thém 2 mi clorua SS Il di véi dung dich A (2 ml #
0,001 % Cl).
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R 28.2.3 Suifat

Tron 0,25 mi dung dich kali sulfat etanolic [0,02 % trong etanol (30 % V/V)] véi 1 mi dung dich bari
nitrat bao hoa (dung dich tao mam). Sau 1 phit, thém vao hén hop nay dung dich gém 1 g mau trong
$ ml nudc da dugc axit hoa bang 0,5 mi axit axetic (30 %).

Sau 5 phat, dé duc cla dung dich thi khéng duge duc hon d6 duc cla dung dich d6i ching
tiéu chudn chudn bi tuong ty, sl dung 2 mi sulfat SS 1 (2 ml = 0,002 % SO,).
R 28.2.4 Déng, sit va chi

Xac dinn nhing nguyén té nay bang AAS thec GM 29, st dung cac didu kién sau:

T 7 = 5

[ Nguyenid Néng dé dung dich l Ngon lira | Vach S miang;
L ! i i

* Cu [ Hoatan 10 g mau trong 40 ml nuéc, cho " | 3247 |

thém 10 g axit acrobic, khudy déu va dé T ompme—— =

Fe y&n trong 5 phat. Loc, riva bang nudc. | etylen-khong khi | 2433 |

Gép phan dung dich loc va phan rira, | J' [

Pb | pha loang dén thé tich 56 mi 1 | 217.0hogc2833 |

R 28.2.5 Cac chit khang bi k&t tia bdi axit clohydric

Hoa tan 10 g mau trong 300 mi nudc, dun G&n sdi va thém 12 ml dung dich axit clohydric (20 %).
Dé yén & chd i trong 12 h, loc va lam bay hoi phan dung dich loc dén kho can. Hoa tan cin trong
0,2 ml dung dich axit clohydric (20 %) va 10 ml nuée, dun séi va loc.

Thém vai giot axit sulfuric (R 37) vao phan dung dich loc va lam bay hoi trong dia ho&c cdc da trir bi.
Ti€p tuc dun néng & nhiét d6 thap cho dén khi hét khoi, sau 66 nung & nhiét 46 650 °C + 50 °C trong

15 phut, lam ngudi trong binh hat dm va can.

Khéi lugng c&n khéng dudc vudt qua 1 mg.
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R 29 Natri acetate trihydrat
CH,COONa.3H,0

Khéi Iugng phan t tuong ddi: 136,08

R 29.1 Yéu cdu ky thuat

Thudc thif (CH;COONa.3H,0), %, khéng nhd han ..o 99

pH (dung dich 5 %): 7,5 dén 9

Clorua (CI), %, kKhong I8n hon ... 0,000 5
Phosphat (PO,), %, KRONG 18N NON ..., 0,000 5
Sulfat iS00 %, KNODGIGI RO (oo ars i smmsamss s s v s S e 0,002
[T TaToa @ DTS = ToTaTe i el a T aTa o S VDR 0,000 5
Canxi{Cal, %, KDONG Han DO v vnmmon st s i i s s s o 0,002
BN [ R T st e AV S S SRS 0,000 5
Sat(Ee); %, KROAGIANAON i o b S s sy s 0,000 5
ChilPB), %, RN AN NON ot i s A ns i s s s 0,000 5
Al Y KABHOE ISR evnmamsssmsming S g5 s S A, B o D05
Cac chit khif permanganat (tinh theo HCOOH), %, khéng tdn hon ... 0,005

R 29.2 Chuan bi dung dich thir

Hoa tan 20 g mau trong 100 ml nudc va pha lodng dén thé tich 200 ml.

R 29.3 Phép thir
R 29.3.1 Thudc thir

Can khoang 0,4 g mau, chinh xac d&n 0,000 1 g, va hoa tan trong 25 ml axit axetic (R 1).

Cho vao dung dich nay 0,4 ml dung dich 1-naphtholbenzen [0,1 % trong axit axetic (R 1)) v
chudn dé v8i dung dich axit percloric chuin d5 tieu chuin, c(HCIO,) = 0,1 mol/l trong axit axetic
(R 1), d&n khi dung dich cé mau xanh.

1,00 ml dung dich axit percloric, ¢(HCIO,) = 0,100 mol/l , tuong dudng véi 0,013 61 g CH, COONa,3H,0-

R29.3.2 pH

Xac dinh pH cha dung dich 5 % clia mAu theo GM 31.1, sif dung dién cuc chi thi thuy tinh.
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R 29.3.3 Clorua

Lay 20 ml dung dich thir (R 29.2) va ap dung GM 2, st dung 1 ml axit nitric (R 19) thay cho axit nitric
(25 %).

Chuén bi dung dich déi chiing tiéu chudn, sl dung 1 ml clorua SS 11 (1 ml = 0,0C0 5 % ClI).

R 29.3.4 Phosphat
Lay 30 mi dung gich thir (R 29.2), thém vao 50 mi nudc va ap dung GM 4.

Chudn bi dung dich d@6i chimg tiéu chudn, st dung 1.5 ml phosphat SS 1l (1,5 ml = 0,000 5 % PQ,).

R 298.3.5 Sulfat
Ly 20 mi dung dich thz (R 29.2) va ap dung GM 3.

Chu3n bi dung dich dai chimg tiéu chudn, st dung 4 ml sulfat SS 11 (4 ml = 0.002 % SO,).

R 29.3.6 Nhém

L3y 15 mi dung dich thir (R 29.2) va ap dung GM 9.

Chuan bi dung dich déi chimg tiéu chudn, s dung 5 ml dung dich thtf (R 29.2) va 0,5 ml nhém SS ||
amoni SS 11 (0,5 ml = 0,000 5 % Al).

R 29.3.7 Canxi

Xac dinh nguyén 6 nay bang AAS theo GM 29, st dung cac diéu kién sau:

Vach cdng hudng I
nm |
|
|

Ca 10 % Axetylen-khong khi '[ 4227

Nguyén t& ! Ndéng do dung dich I! Ngon Ira

R 29.3.8 Pong va chi

Xac dinh nhing nguyén 8 nay béng phép do von-ampe hoa tan anot theo GM 33, si dung dung

dich gdm 1 g mau trong 25 ml dung dich axit sulfuric chudn dé tiéu chuan, ¢(1/2 H,S0,) = 1 molil.

Pien cwe [AM VIS (L uununssaniniinianaiinnnaaveassnans Mg

DIEN CUC SO SANN ..o eereeeeeeeeeinnneneenee . AQIAGCI, KCI b3o hod

Dién the KRGT GOMG 1eviiieiiiiere e e ee e eeee e e rn e -0,75V

BDIEN thE PIC oot e Cu: +0,185V
Pb:-031V

DAABGIE oot s s o i DA, DRSS RIg shidn
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R 29.3.9 Sit

Lay 25 ml dung dich thd (R 29.2), trung hoa bing dung dich axit clohydric {25 %) va ap dung GM 8.1,
Chudn bi dung dich d&i chimg tiéu chudn, s dung 5 ml dung dich thr (R 28.2) va 1 ml sat 88 |
(1ml = 0,0005% Fe).

R 29.3.10 Kali

%ac dinh nguyén t6 nay bang FES theo GM 30, sir dung cac diéu kién sau:

Nguyén t& N&ng dé dung dich Ngon Iira Bl.rdgr:ong
|
K 4% Oxy-axetylen 7665 |

R 29.3.11 Cac chat khir permanganat

Hoa tan 10 g méu trong 100 ml nudc, thém 1 ml dung dich kali permanganat chudn dé tiéu chudn,

¢(1/5 KMnO,) = 0,7 moiil, Gun sdi trong 5 phut va dé nguoi.
Mau hdng cla dung dich thu dugc khong duge bién mat hoan toan.

Thém 2 g kali iodua (R 25), 20 ml dung dich axit sulfuric {20 %) va chu&n dé bang dung dich natri

thiosulfat chuén d6 tiéu chudn, ¢(Na,S,0.) = 0,1 mol/l, cho d&n khi dung dich mat mau.

Tai cling thai diém thye hién phép thir tring, st dung cling lugng thudc thlr (ngoai trir dung dich natri

thiosulfat chudn g6 tiéu chudn), nhung khang c6 phan mau thi.

Thé tich chudn dé duge yéu cdu khéng vugt qua 0,25 mi (sau khi trir 3i phép thir tréng).
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R 30 Natri cacbonat, khan
Na,CO,
Khai lugng phan tir tudng dai: 105,99
R 30.1 Yéu cau ky thuat
Thudc thir (Na,CO,, sau khi sdy khd & 300 °C). %, khdong nhd hon ................ 99,8
Clorua (Cl), %, kKROAG IO RO cuia it s i S s 0,002
Phosphat va silicat (tinh theo Si0,). %, khong idn han .........cocooe i 0,005
Nitd t3ng (N), %, KRONG 16N NOR .....oee e 0,001
Luu huynh t8ng (tinh theo SO,), %, KNONG 18N NON oo ivvees e, 0,005
Nhém (Al), %o, KhoNg [N NON ..o 0.001
Canxi (Ca), %, khAng I8N NON L...oeeiiiiiiicec e 0,005
Kim loai n&ng (tinh theo Pb), %, Khdng Idn nan .....oovvi e, 0,0005
S3t {Fe), %, KNONG 1N NOM .vivveee it eeee e seeneeesenenee. 0,060 5
Magie (Mg), %, khdng 16n hon ................ e, 0,002
Kali (K), %, KRANG AN hon ..o 0,01
Lugng mat sau khi sdy (d 300 °C), %, khéng 1N NON ...eoocvvvveeeciecee 1.0

R 30.2 Chuin bj dung dich thir

Hoa tan 20 g mau trong 80 mi nudc, trung hoa bang dung dich axit clohydric (25 %), cho du 5 ml axit.
Dun sdi dung dich, d& nguéi va pha lodng dén tha tich 200 ml,

R 30.3 Phép thi

R 30.3.1 Thudc thir
Can khoang 2 g mau da sdy khd truée & 300 °C, chinh xac dén 0,000 1 g, va hoa tan trong 50 mi nuéc.

Cho vao dung dich nay 2 giot chi thi metyl cam (IS 4.3.5%) va chudn d6 bang dung dich axit clohydric

chuan dé tiéu chudn, ¢(HCI) = 1 molil.

1,00 ml dung dich axit clohydric, ¢{HCI) = 1,000 mol/l, tugng duong véi 0,052 995 g Na,CO;.

R 30.3.2 Clorua
Hoa tan 1 g mau trong 15 ml nuéc va 4p dung GM 2.

Chudn bj dung dich ddi chitng tiéu chudn, st dung 2 ml clorua SS 11 (2 ml = 0,002 % Cl).
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R 30.3.3 Phosphat va silicat

Hoa tan 1 g¢ mau trong hén hgp gém 80 mi nuéc va 3 ml dung dich axit clohydric (25 %). Bun sbi
hén hop va dé ngudi. Thém ti€p 5 ml dung dich hexaamoni heptamolypden (10 %). Diéu chinh d&n
pH 1,8 bang axit clohydric (R 13) va dun nong dung dich Gén soi. Sau khi ldm nguodi. thém
10 ml axit clohydric (R 13} va chiét v&i 50 mi 4-metyl-2-pentanon. Rifz pha hitu co bang dung dich
axit clohydric (0,5 %) v& khir bang 0.2 ml dung dich thi€c{ll) clorua [SnCl,.2H,0 2 % trong axit
clohydric (R 13)]. Lam khé pha hitu cg bang natri suifat khan.

Mau xanh clia pha hifu co khong duge dam hon mau clia dung dich 6i chiing tiéu chuan chuén bi
tudng tu, st dung 5 mi silicat S8 I (5 ml = 0,005 % SiO;).

R 30.3.4 Nito téng

Hoa tan 2 ¢ m&u trong 100 ml nuéc va ap dung GM 6.

Chuén bj dung dich d&i ching tiéu chuan, str dung 2 ml nito $S 11 (2 ml £ 0,001 % N).

R 20,3.5 Luu huynh tdng

Hoa tan 1 g mau trong 10 ml nudc, thém 0,25 mi nude brom bdo hoa, dun séi, d& ngudi, trung hoa
b&ng dung dich axit clohydric (25 %), v& cho thém du 0,5 ml. Bun sdi dung dich d&n mat mau,
dé ngudi, pha loang dé&n thé tich 20 mi va ap dung GM 3.

Chuan bi dung dich d6i chimg tiéu chuan, s dung 5 ml sulfat SS Il (5 ml & 0,005 % SO,).

R 30.3.6 Nhom

Lay 10 ml dung dich th Il (R 30.2), trung hoa bang dung dich amoniac (10 %), thém 15 m!
metanol (R 18) va ap dung GM 9.

Chudn bi dung dich d6i chimg tiéu chuan, s dung 1 mi nhém SS il (1 ml £ 0,001 % Al).

R 30.3.7 Canxi va magie

Xac dinh nhing nguyén t& nay bing AAS theo GM 29, stf dung cac diéu kién sau:

Nguyén t& N&ng d& dung dich Ngon I(ra ! ¥ach c?::g hucng |
y

e 10% Axetylen-khong khi 422,7 |

Mg 285.2 |

R 30.3.8 Kim loai nang
L&y 20 ml dung dich thir (R 30.2) va ap dung GM 7.

Chudn bi dung dich ddi chimg tiéu chun, s& dung 2 ml chi SS Il (2 ml £ 0,000 5 % Pb).
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R 30.3.9 Sit
Lay 20 ml dung dich thr Il (R 30.2) va ap dung GM 8.1.
Chuan bi dung dich d5i ching tiéu chudn, s dung 1 ml sat SS Il (1 ml 2 0,000 5 % Fe).
R 30.3.10 Kali

Xac dinh nguyén {6 nay béng FES thee GM 30, sl dung cac didu kién sau;

: Nguyén t& ! N&ng dé dung dich | Ngon Ilra | B‘f":r:‘mg i
K | Dung dich thir (R 30.2) | Oxy-axetylen : 766.5 |
! i i ]

R 30.3.11 Ludng mit sau khi say
Sdy khé 2 g mau d8n khdi lugng khéng déi & 300 °C.

Lugng mat khang dude vuot -qué 20 mg.
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PS 30 Natri cacbonat, tiéu chuin cg ban
Na,CO,

Khai lugng phan t tudng doi; 105,988

PS 30.1 Yéu cau k¥ thuat
Thudc thir (Na,CO,, sau khi s8y khd G 285 °C), % ..evvvieverainririeciiinieninieannns 99,95 gén 100,05

Gia trj trung binh cla thudc thir phd! ndm trong dai tr 99,95 % dén 100,05 % va do léch chudn
phai khéng duoc qua = 0,05 %.

Tat ¢a cac tinh chat khac phai phi hdp véi yéu cdu ky thuat ddi vdi thude thir R 30,

PS 30.2 Phép thir

PS 30.2.1 Chun hoa dung dich axit clohydric, c{HCIl) = 1 mol/l

Can, ¢hinh xac dén 0,000 1 g, khodng 1,9 g bac Gién ly (99,995 %) va hoa tan trong 10 ml axit nitric
(R 19) bang cach dun nhe. D& ngudi va pha loang bang nudc dén thé tich khoang 80 ml. Chun &
bang dung dich axit clohydric, ¢(HCI1) = 1 mol/l, theo GM 31.2. S{r dung thiét bi do dién thé chinh xac
dén + 1 mV, buret dung tich 25 ml cé vach chia 0,05 ml va phi hgp vdi loai A cba ISO 385/1.
Diéu khién nhiét dé hiéu chun cla buret (vi du 20 °C = 1 °C).

Néng dé ¢ chia dung dich axit clohydric, tinh bang mol HCI/it, theo cdng thifc

Gt
~ 010787V,

trong dé
m, |a khéi lugng clia bac dién ly da can, tinh bang g;
V, 13 thé tich cla dung dich axit ciohydric sif dung trong chusn dé, tinh bing mi.

Tién hanh mudi 1&n chudn g va tinh gié tri trung binh.

PS 30.2.2 X&c dinh natri cacbonat

S8y khé natri cacbonat & 285 °C it nhat trong 2 h, sau 86 d8 natri cacbonat vao binh hit 8m trong
30 pht.

Can chinh xéc dén 0,000 1 g, khoang 0,93 g natri cacbonat va hoa tan trong 150 ml nuéc. SUr
buret dung tich 25 mi ¢6 vach chia 0,05 ml va phi hgp vdi loai A clia 1ISO 385/1 dé thém 16,00 ml
dung dich axit clohydric, vira thém vira khudy va sau 86 dun dén so6i. D& ngudi, sir dung buret va
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dung dich axit clehydric cing loai d& chudn d theo GM 31.2, S& dung thiét oj do dién thé trén.
Diéu khién nhiét 4o hiéu chudn clia buret (vi du 20 °C = 1 °C).

Thudc th tinh bang phan tram khdi lugng Na,CO, theo cdng thirc.

5.2994V,c
m,

trong do
V, lat3ng thé tich clia dung dich axit clohydric sf dung trong phép xac dinh, tinh bang mi:
¢ la néng dd clia dung dich axit clohydric da st dung, tinh bang mol HCWit;
m, 1a khéi lugng clia natri cacbonat da can, tinh bang g.

Tién hanh it nhdt mudi phép chudn d6 va tinh gia tri trung binh X va dd léch chudn s theo céac

¢cdng thic sau.

N
2%
;: =1
N
va
s=
trong dé

X, la gia tri riéng &

N 1a s8 lugng cac gia tri duge do.
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R 31 Natri cacbonat decahydrat
Na,C0,.10H,0

Kh&i lugng phan ti tuong déi: 286,14

R 31.1 Yeéu cau ky thuat

Thudc thi (Na;CO5. 10H0) e 99 déen 102
CIBTHELC) %, KNOMGEIIRNINEN v inimommnsssnsms s somms s ks fmapr fressn s ey 0,001
Phosphat va silicat (tinh theo Si0,), %, khongldn han ... 0,003
Nito t3ng (N}, %, KhEng 180 NOM ... 0,000 5
Luu huynh téng (tinh theo SO,), %, Khéng o0 hon ..o 0,003
WHEM {AD. % KNBNG TN i mmssisns v 800 e s s a v o 5 0,000 5
CanxiiiTal, %; KRONG TONTHON oo oo sins v ey s fi s i 0,003
Kim loai n&ng (tinh theo Pb), %, khong Idn hon ..., 0,000 5
SAUTEE) %, KOODG B0 RBIA woerssmrs s i e s o T A S D 0,000 3
Magig (Ma): S KR On G On O M s s R i S B AP0 0,000 3
KAl (K, %o RO IO MO v rerusvm o s i s S 000 s 0 G i S A 0.005

R 31.2 Chuan bj dung dich thd

Hoa tan 20 g m&u trang 60 ml nude, trung hoa bang dung dich axit clohydric (25 %) va cho du 2.5 ml

axit nay. Bun séi dung dich, & nguéi va pha loang dén thé tich 100 ml.

R 31.3 Phép th(

R 31.3.1 Thudc thk
Can khoang 3 g mau, chinh xac dén 0,000 1 g, va hoa tan trong 50 ml nudc.

Cho vao dung dich nay 2 giot chi thj metyl cam (IS 4.3.5") va chu8n dé bang dung dich axit clohydric

chuan 86 tiéu chudn, ¢(HCl) = 1 mol/l.

1,00 ml dung dich axit clohydric, c(HCI) = 1,000 mol/l, tuong duang vdi 0,143 1 g Na,CO,.10H,0

R 31.3.2 Clorua
Hoa tan 2 g m3u trong 15 ml nudce va ap dung GM 2.

Chudn bi dung dich d8i ching tiéu chun, sif dung 2 ml clorua SS Ii {2 ml = 0,001 % CI).
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R 31.3.3 Phosphat va silicat

Hoa tan 2 g mau trong hén hop gém 80 ml nudc va 3 ml dung dich 2xit clohydric (25 %). Dun sdi
hén hop va dé ngudi. Thém tiép 5 ml dung dich hexaamoni heptamolypden (10 %). Biéu chinh dén
pH 1,8 bang axit clohydric (R 13) va dun néng dung dich dén séi. Sau khi lam nguéi, cho thém
10 ml axit clohydric (R 13) va chiét véi 50 ml 4-mety!-2-pentanon. Rlfa pha hiu ¢d béng dung dich
axit clohydric (0,5 %) va kh(r bang 0,2 ml dung dich thiéc(il) clorua [SnCl,.2H,0 2 % pha trong axit
clohydric (R 13)]. Lam khé pha hlu cd b&ng natri sulfat khan.

Mau xanh cla pha hitu cg khéng dude dam hon mau cla dung dich déi ching tiéu chudn chudn bj
tuong tu, sir dung 8 ml silicat SS Il (8 ml = 0.003 % SiO;).

R 31.3.4 Nito tdng

Hoa tan 4 g mau trong 100 m! nuéc va ap dung GM 8.

Chuan bi dung dich d8i ching tiéu chudn, st dung 2 mi nitd SS 11 (2 ml = 0,000 5 % N).

R 31.3.5 Luu huynh tdng

Hoa tan 2 g mAu trong 10 ml nudc, thém 0,25 ml nudc brom bao hoa, dun séi, d& ngudi, trung hoa
béng dung dich axit clohydric (25 %) va cho thém du 0,5 ml axit nira. Bun sdi dung dich dén
mat mau, dé ngudi, pha loang dén thé tich 20 mi va ap dung GM 3.

Chuan bi dung dich d&i chimng tiéu chudn, s dung & ml sulfat SS 11 (6 ml = 0,003 % SO.).

R 31.3.6 Nhém

Ldy 10 ml dung dich thir Il (R 31.2), trung hoa bing dung dich amoniac (10 %), thém 15 ml
metanol (R 18) va ap dung GM 8.

Chudn bi dung dich ddi chimg tiéu chuan, st dung 1 ml nhém SS It (1 ml 0,000 5 % Al).

R 31.3.7 Canxi va magie

Xac dinh nhimg nguyén té nay bang AAS theo GM 29, sl dung cac diéu kién sau:

| Nguyén t& { Néng dd dung dich Ngon ilra l Vach c%r:]? hudng
i

[ e | 10 % Axetylen-khong khi ! il

| Mg i .= 2852

R 31.3.8 Kim loai ning
L3y 20 ml dung dich thir (R 30.2) v3 ap dung GM 7.

Chudn bi dung dich ddi chimg tiéu chuan, sif dung 2 ml chi SS 1l (2 ml 2 0,000 5 % Pb).
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R 31.3.9 Sat

L&y 15 ml dung dich thir Il (R 31.2) v& &p dung GM 8.1.

Chuan bi dung dich 681 chimng tiéu chudn, stf dung 0,9 ml s&t SS 11 (0,9 ml = 0,000 3 % Fe).

R 31.3.10 Kali

Xac dinh nguyén 16 nay bang FES theo GM 30, st dung cac diéu kién sau:

] Nguyén t& Nong dé dung dich | Ngon I(ra

Budc séng

i nm
' K 2% . Oxy-axetylen 766.5
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R 32 Natri clorua
NaCl

Khdi lugng phan ti tuong dai: 58,44

R 32.1 Yéu cau ky thuat

Thudc thit {(NaCI), %, Khang nhd ROM ..o e 89,5
pH (dung dich 5 %): 5 dén 8

Bromua (Br), %, KRGNG 16N NON ..o 0,01
lodua {1}, %, KRONG 18N RO ...iiiiiie e e 0,002
Hexacyanoferrat(ll) [Fe(CNJs]. %, khGng 16N NON ... 0,000 1
Phasphat (PQ.), %, KRANg 1N hon ... 0,0005
Sulfat (SO}, %, KRANG 16N han ..o 0,002
Nitd t3ng (N), %, KhBNG 1N 0N ......oovvrerieenievecieinieinieeeenees e 0,001
Bari {Bal, %, KNENG IEN NN it 0,001
Canxi (Ca), %, KhONg I8N NON ... 0,002
Kim loai n&ng (tinh theo Pb), %, khdng Idn hon ... 0,000 5
Sat (Fe), %, KRANG 18N NOM ..o 0,000 2
Magie (Mg). %, Khang 180 hON ... 0,002
Kali (K), %, KRONG TN RON Lot 0,01

R 32.2 Chuan bj dung dich th

Hoa tan 20 g mau trong 100 ml nudc, pha lodng dén thé tich 200 ml (dung dich phai trong va
khong mau).

R 32.3 Phép th(r
R 32.3.1 Thudc thi
Can khodng 0,2 g mAu, chinh xac G&n 0,000 1 g, va hoa tan trong 50 ml nudc.

Thém vao dung dich nay 1 ml axit nitric (R 19) va 30,0 ml dung dich bac nitrat chudn db tiéu chudn,
¢{AgNO,) = 0,1 moll. Chudn db dién thé bang dung dich bac nitrat chudn do tiéu chuan, c(AgNC;) =
0,1 mol/l, s dung dién cuc Ag-Ag/Cl.

1,00 ml dung dich bac nitrat, c(AgNO;) = 0,1 molil, tuong duong vai 0,005 844 g NaCl.
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R 32.3.2 pH

Xac dinh pH clia dung dich 5 % ciia mau theo GM 31.1, sl dung dién cyc chi thi thiy tinh.

R 32.3.3 lodua

Hoa tan 11 g mau béng 50 mi nudc trong phéu chiét. thém 2 ml axit clohydric (R 13) va 10 ml
dung dich sat(l1l) ciorua (4.5 %). lac ky va d€ yén trong 5 phat.

Chuén bi dung dich G6i chimg tiéu chudn, sif dung 1 g mau, 10 mi bromua SS | (10 mi = 0,01 % Br).
va 2 mliodua SS 1 (2 ml = 0,002 % |) trong phéu chiét khac.

Thém 10 ml cacbon tetraclorua vao phéu chiét ¢ chita dung dich mau va dung dich ddi ching

tiéu chudn va lac trong 1 phat.

Mau héng trong pha hitu co d phéu chiét chifa dung dich mau khéng dugc §adm hon méau clia phe
hifu co & phéu chiét chita d&i ching tiéu chudn.

Cat gilr c& hai dung dich cho phép this trong R 32.3.4.

R 32.3.4 Bromua

Loai bd pha hitu co clia cac dung dich thu dugc trong R 32.3.3, va rifa dung dich nuéc 2 1an véi 10 mi
cacbon tetraclorua. Cho thém 10 ml nrudc, 65 m! dung dich axit sulfuric (60 %) va 15 ml axit cromic

(RS 4.2.4"), lac ky va dé yén trong 5 phat. Thém 10 ml cacbon tetraclorua va lac trong 1 phat.

Mau vang-xanh trong pha htu co & phéu chiét chfz dung dich m&u khéng dudc d&m hon pha
hitu cd & phéu chiét chifa ddi chitng tiéu chuan.

R 32.3.5 Hexacyanoferrat(ll)

Hoa tan 3,5 g mau trong 12 mi nuéce, thém 0,2 ml dung dich axit sulfuric (20 %) va 0,2 ml hén hop
sat(l)/s&t(1) (RS 4.2.97), lac ky va dé vén trong 2 phut. Thém 1 ml natri dihydro phosphat
(RS 4.2.16") va dé yén trong 30 phat.

Mau xanh cla dung dich thu dude khéng duge dam hdan mau cua dung dich d8i chimg tiéu chudn
cé chia 1 g mau va 2,5 ml hexacyanoferrat(ll) SS Il [2,5 ml = 0,000 1 % Fe(CN)g)].

R 32.3.6 Phosphat

L&y 50 ml dung dich thif (R 32.2), cho thém 30 ml nuéc va ap dung GM 4.

Chuén bi dung dich déi chimg tiéu chudn, sir dung 2.5 ml phosphat SS Il (2,5 ml £ 0,000 5 % PO,).
R 32.3.7 Sulfat

L&y 20 ml dung dich thif (R 32.2) va ap dung GM 3.

Chuan bi dung dich @i chimg tiéu chudn, sir dung 4 ml sulfat SS Il (4 ml £ 0,002 % SO.).
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R 32.3.8 Nito téng

Lay 20 mi dung dich thir (R 32.2) va ap dung GM 6.

TCVN 7764-2

Chudn bi dung dich d6i ching tiéu chuan, st dung 2 mi nito SS 11 (2 ml = 0,001 % N).

R 32.3.9 Cac kim loai ndng

Ldy 40 ml dung dich thir Il (R 32.2) va ap dung GM 7.

Chudn bi dung dich d6i chimg tiéu chuan, s dung 2 mi chi SS I (2 ml

R 32.3.10 St

Lay 20 ml dung dich thl 1l (R 32.2) va ap dung GM 8.1.

Chusn bi dung dich ddi chimg tiéu chudn, sl dung 4 ml sat SS 11 (4 ml

R 32.3.11 Bari

= 0,000 5 % Pbj.

0,000 2 % Fe).

12007

Trén 0,25 ml dung dich bari clorua dihydrat [BaCl,.2H,0 0,02 % trong etanol 30 % (theo thé tich)]
va 1 ml dung dich natri sulfat decahydrat (Na,S0,.10H,0O 40 %) (dung dich tao mam). Sau
chinh xac 1 phit, che vao hdn hgp nay 20 ml dung dich thir (R 32.2) d& dugc axit hoa trudc bang

0.5 ml dung dich axit clohydric (25 %) va dé yén trong 15 pht.

P& duc bat ky khéng duge dyc hon dung dich @i ching tiéu chudn dugc chudn bi tuong tu,
strdung 2 mi bari SS 1l (2 ml = 0,001 % Ba).

R 32.3.12 Canxi va magie

Xac dinh nhimg nguyén t6 nay bing AAS theo GM 29, sif dung céc diéu kién sau:

2 . . ]
Nguyén to Ndng dd dung dich Ngon lua Vach c?_:f huong

e 10 % Khdng khi-axetylen a2y

Mg 2852
R 32.3.13 Kali
Xac dinh nguyén t& nay bang FES theo GM 30, sif dung cac diéu kién sau:
E Nguyén to Néng dé dung dich Ngon lira I Bua: ;ong |I
t K 10% Oxy-axetylen | 766.5 F

|
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R 33 Dinatri hydrophosphat dodecahydrat
Na,HPO,.12H,0

Kh&i lugng phan tir tudng doi: 358,14

R 33.1 Yéu cau ky thuat

Thudc thif (Na,HPOLA2H:0) oo 98 @€N 102
pH (dung dich 5 %): 9 dén 9.4

Clorua (C1), %. Khong 16n hon ... 0,001
Sulfat (SQ,), %, KhOng I8N hon ... 0.005

Nitd t8ng (N), %, Khong I8N Ron ..ot eneene. 0,002

Kim loai n&ng (tinh theo Pb), %, khdng ldn hon ..., 0,0005
St (Fe). %, KRONG 1N NOM . i 0,000 5
Kali (K), %, khOng 180 RON ......ovveiiiieicciinii e eceeseee e semnieneeeeeees. 0,01

R 33.2 Chuin bj dung dich thir

Hoa tan 20 g mau trong nudc va pha loang dén thé tich 200 mi (dung dich phai trong va khéng mau).

R 33.3 Phép thir
R 33.3.1 Thudc thir

Can khoang 10 g mau, chinh x&c dén 0,000 1 g, va hoa tan trong 200 ml nuéc khong cé cacbon
dioxit. Chusn dd dién thé vai dung dich axit sulfuric chudn dé tiéu chudn, c(1/2 H,80,) = 1 maol/l,
dén pH 4.4, sir dung dién cuc chi thi thuy tinh.

1,00 ml dung dich axit sulfuric, ¢(1/2 H,S0,) = 1,000 molfl, tuong duong v4i 0,358 14 g Na,HPO,.12H,0.
R 33.3.2 pH

Xac dinh pH cla dung dich 5 % cla mau theo GM 31.1, sir dung dién cuc chi thi thay tinh.

R 33.3.3 Clorua

L&y 10 ml dung dich thlf (R 33.2) va ap dung GM 2.

Chuan bi dung dich déi chitng tiéu chudn, sif dung 1 ml clorua SS Il (1 ml £ 0,001 % CH).

R 33.3.4 Sulfat

L&y 20 ml dung dich thir (R 33.2), trung hoa biing dung dich axit clohydric (25 %) va ap dung GM 3.

Chuan bi dung dich d&i chimg tiéu chudn, s dung 10 ml sulfat SS 11 (10 ml = 0,005 % SO,).
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R 33.3.5 Nito téng
Lay 10 ml dung dich thir (R 33.2) va ap dung GM 6.

Chuan bj dung dich ddi chiing tiéu chudn, s dung 2 ml nitd SS 11 (2 ml = 0,002 % N).

R 33.3.6 Cac kim loai ning
Hoa tan 8 g mau trong 15 ml dung dich axit clohydric (10 %) va pha lodng dén thé tich 30 mi.
Lay 20 ml dung dich, diéu chinh d&n pH 4 va ap dung GM 7.

Chudn bi dung dich ddi ching tiéu chudn, sif dung 2 ml chi SS Il (2 ml = 0,000 5 % Pb).

R 33.3.7 Sat

Pha lodng 40 ml dung dich th& (R 33.2) bang 20 ml nudc, thém 3 ml dung dich axit ciohydric
(25 %). dun sbi trong 5 phit, sau d6 thém ti€p 2 ml dung dich 5-sulfosalicylic (20 %) va 5 ml
dung dich amaniac (R 3).

Mau vang cla dung dich thu dude khéng dugc dam hon mau cla dung dich d8i chimg tiéu chuan
dugc chudn bi tuong ty, st dung 2 ml st SS 11 (2 ml = 0,000 5 % Fe).
R 33.3.8 Kali

X&c dinh nguyén td nay bang FES theo GM 30, st dung cac diéu kién sau:

: : —— 1

Nguyén t& N&ng dd dung dich Ngon lira BUG:nfong |

K 1% Oxy-axetylen 766,5 1

1 =1
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R 34 Natri hydroxit
NaOH

Khéi lugng phan t tuong déi: 40,00

R 34.1 Yéu ciu ky thuat
Thudce thit (N2OH}, %, khdng Nhd KON ..o 98

Cacbonat (tinh theo Na;C0;), %, khéng 16n hon ..o, 1
Clorua (CI), %, KRANG 18N ROM Lo 0,005
Phosphat (PO,), %. khong I8n hon ... 0.001

Silicat (tinh theo Si0,). %. Khéng idn hon ... 0,01
Sulfat {SO,), %, KNBNG I8N AON ...oviveciiiciiiccicecc e 0,008

Nito t8ng (N, %. KRONG 18R NOM ..ottt 0,001
NRGM (A1), %, KRANG I8N RON ..ottt 0,002
Arsen (As). %, khdng 1an hon ... 0,000 1
Canxi (Ca), %. KhOng 18N NON ....occooiriiiiiecciiceirccce e eneeenes. 0,002
SELIE A O, KHBAG I A oo s s samionss i issamniss coasisss RS s s s 0,001
CRITPE): %, KROAG TORTROD crociimsaiviorinsans soibsismis  sinse wsimms i 0,001

Magie (Mg), %, khong 18n hOn .......ccooiiiariiiicciincc s siss s csnsseeseeneeenens 0,000 05
Niken (Ni}, %, khéng I8n hon ......ccocvviiiiiiiiiiccciecccccrie e cneeneean 0,001
Kali (K): % Khong: I8N oG s s s s i s s oo 0,05
Kem:(Zn) % KRONG IR RON o iiami s i s b e Vs i s e 0,001

R 34.2 Chuan bi dung dich thir

R 34,2.1 Dung dich thir |

Hoa tan 50 g m3u trong khodng 200 ml nuéc vao cbc polyetylen va pha lodng dén thé tich
250 ml. Bao quan dung dich nay trong chai polyetylen.

R 34.2.2 Dung dich thir |l

Trung hoa 100,0 ml dung dich thir! (R 34.2.1) trong céc polyetylen bang axit clohydric (R 13), gilf
hén hgp lanh, va pha loang dén thé tich 200 ml.

R 34.3 Phép thir
R 34.3.1 Thuédc thir

Can khoang 1,7 g mau, chinh x&c dén 0,000 1 g v& hoa tan trong 50 ml nudc khéng cé cacbon dioxit.
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Thém vao dung dich nay 2,0 ml dung dich bari clorua dinydrat (10 %) va 2 giot chi thi
phenolphtalein (IS 4.3.9°), chudn 46 bang dung dich axit clohydric chudn @6 tiéu chudn, ¢(HCI) =
1 mol/l. cho dén khi dung dich trd nén khéng mau.

1,00 mi dung dich axit clohydric, ¢(HCI) = 1,000 mol/l, tudng duong vdi 3,040 0 g NaOH.

D&i véi phép thif R 34.3.2 sl dung dung dich 43 trung hoa.

R 34.3.2 Cacbonat

Cho 1 ml chi thi bromphenoi xanh (IS 4.3.2°) vao dung dich trung hoa dugc gil lai trong phép thi
R 34.3.1, va chudn dé dung dich nay bing dung dich axit clohydric chudn dd tiéu chudn, ¢(HCl) =
0,1 mol/l, d&n khi dung dich chuyén tr mau xanh sang mau vang.

1,00 ml dung dich axit clohydric, c(HCI) = 9,100 mali, tuong ducng i 0,005 3 g Na,CC;.

R 34.3.3 Clorua
L&y 10 ml dung dich thir | (R 34.2.1), trung hoa bang dung dich axit nitric (10 %) va &p dung GM 2.

Chuan bi dung dich déi ching tiéu chudn, sir dung 10 mi clorua SS I1 (10 ml = 0,005 % Cl).

R 34.3.4 Phosphat
Lay 50 ml dung dich thi Il (R 34.2.2) va &p dung GM 4.

Chu3n bi dung dich ddi chimg tiéu chudn, sir dung 5 ml phosphat SS Il (5 ml = 0,001 % PO,).

R 34.3.5 Silicat
Lay 10 ml dung dich thir Il (R 34.2.2) va ap cung GM 5.

Chuan bi dung dich déi chimng tiéu chudn, sif dung 10 ml silicat $S I (10 ml = 0,01 % SiO,).

R 34.3.6 Sulfat
L&y 25 ml dung dich thir il (R 34.2.2) va ap dung GM 3.

Chu3n bi dung dich d8i chimg tiéu chuan, st deng 12,5 mi suifat SS 11 (12,5 mi = 0,005 % SO.).

R 34.3.7 Nito tdng
L&y 25 ml dung dich thif | (R 34.2.1) va 4p dung GM .

Chuan bi dung dich ddi ching tiéu chuan, sif dung 5 mi nito SS Il (5 ml = 0,001 % N).

R 34.3.8 Nhom
L&y 10 mi dung dich tht Il (R 34.2.2) va ap dung GM 9.

Chuan bi dung dich d8i chimg tiéu chuan, sif dung 2 ml nhém SS 11 (2 ml = 0,002 % Al).
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R 34.3.9 Arsen
L&y 50 ml dung dich thir 1l (R 34.2.2) va ap dung GM 11.

Chuan bi dung dich d&i chimg tiéu chuin, sir dung 5 ml arsen SS il (5 ml = 0,000 1 % As).
R 34.3.10

Lav 20 ml dung dich thir Il (R 34.2.2) va ap dung GM 8.1.

Chudn bi dung dich d6i ching tiéu chudn, sir dung 2 mi s&t SS Il (2 mi = 0,001 % Fe).

R 34.3.11 Canxi, chi, magie, niken va kém

Xac dinh nhitng nguyén t& nay bang AAS theo GM 29, sif dung céc diéu kién sau:

E 1 | - 3
| Nguyén t& | N&ng d& dung dich f Ngon iira | Meshesnahuene.
i Ca : | | 4227 =
B Mg | Wk \ - 28522 !
. | I
Ni | z | 232,0 hoac 352.5 ]
T i Axetylen-khong khi .‘
| 4% , ‘ !
‘ Pb ‘ Sir dung dung méi chiét l 2170 ho&c 2833 |
| trong GM 35 ! L ;
‘ Zn ] 10 % [ { 213,9 |
|
R 34.3.12 Kali

Xac dinh nguyén t& nay bang FES theo GM 30, slr dung cac diéu kién sau:
| Nguyén t& N8ng d& dung dich Ngon Iira i Bu&gn:.éng |
1 1 ;
1 K 1% [ Oxy-axetylen ? 766.5 i
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R 35 Natri sulfat, khan
Na,SO,

Khai lugng phan tlr tuang d&i: 142,04

R 35.1 Yéu cdu ky thuat

Thude thiy (Na,S0,), %, Khdng nho RON ..o 99

pH (dung dich 5 %): 5dén 8

Clorua (Cl), %, KRANG I8N RON ... s 0,001
Sulfat (SO.), %. KNONG 1GN MON ..o s 0,002
Nito t8ng (N), %, KRONG 18N ROM ... o it 0,000 5
CEni (Ca): %, KNONG JONROM. o smsmmmesms sapivssnss s asnnsspsney T 0.01
Kim loai nang (tinh theo Pb), %, khong 180 hon .........cccvevciniic .. 0,001
SALIES), 2 KAONGIBNHON ssnmsnminmomess s sttt i H900:9
Kali (), %, KOG 0N RO i sssesaat s s a0 a4 w08 5TH L F g s 0,01
Luong mat sau khi nung (& 600 °C), %, Khong lan hom ..o 0.5

R 35.2 Chuin bi dung djch thi

Hoa tan 20 g mAu trong nuéc va pha loang dén thé tich 200 mi (dung dich phai trong va khéng mau).

R 35.3 Phép thir
R 35.3.1 Thudc thir
Can khoang 1 g mau, chinh xac dén 0,000 1 g, va hoa tan trong 200 ml nudc.

Cho dung dich nudc di qua cét trao ddi anion (kiém manh), rlra cdt bang nudc cho dén khi nudc
rita gidi phan Ung trung hoa vdi qui, chudn dd nudc rlra gidi bang dung dich axit clohydric
chudn db tiéu chuan, ¢(HCI) = 0,5 mol/l, sif dung chi thi metyl da cam (IS 4.3.5).

1,00 ml dung dich axit clohydric, ¢(HC1) = 0,500 molfl, tueng dugng v&i 0,035 51 g Na,S0..

R 35.3.2 pH

Xac dinh pH cla dung dich 5 % cGa mau theo GM 31.1, sir dung dién cuc chi thi thly tinh.
R 35.3.3 Clorua

Lay 20 ml dung dich thir (R 35.2) va ap dung GM 2,

Chuan bi dung dich déi chimng tiéu chuan, s dung 2 mi clorua SS 11 (2 ml = 0,001 % Cl).
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R 35.3.4 Phosphat
L&y 20 ml dung dich thir {R 35.2) va ap dung GM 4.

Chuén bi dung dich d6i chimg tiéu chuan, si dung 4 ml phosphat SS Il (4 ml = 0,002 % PO.).

R 35.3.5 Nitd téng
L&y 40 ml dung dich thir (R 35.2) va ap dyng GM 6.

Chudn bi dung dich d8i chitng tiéu chudn, sir dung 2 mi nito SS I (2 ml = 0,000 5 % N).

R 35.3.6 Canxi

Xac dinh nguyén té nay bing AAS theo GM 29, sif dung cac diéu kién sau:

T - L)
, Nguyén 8 Néng d5 dung dich 1 Ngon Itra Vach cing hudng
| .

nm

Ca 4% Khong khi-axetylen | 4227

R 35.3.7 Cac kim leai ndng

L&y 20 ml dung dich thir (R 35.2) va ap dung GM 7.

Chuan bi dung dich d8i chimg tiéu chuan, sif duny £ il ¢hi $S i {2 mi = 0,001 % Pb).

R 35.3.8 Sat

L&y 20 ml dung dich thir (R 35.2) va ap dung GM 8.1.

18

Chuén bi dung dich d8i chimg tiéu chuén, s&r dung 1 mlsét SS Il (1 ml 2 0,000 5 % Fe).

R 35.3.9 Kali

X&c¢ dinh nguyén t6 nay bang FES theo GM 30, st dung cac diéu kién sau;

Nguyén t& Néng dé dung dich Ngon Ila i Vaeh c?:{'g hudng |
| K 4% Oxy-axetylen [ 766.5 |

R 35.3.10 Lwgng mat sau khi nung
Nung 2 g méau & 600 °C dén khéi lugng khong ddi.

Lugng mat khéng dude vudt qua 10 mg.
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R 36 Natri thiosulfat pentahydrat
Na,$,0;.5H,0

Khdi lugng phan tir tudng dai: 248,18

R 36.1 Y&u cdu ky thuat

Thudc thit (Na,5,05.5H,0), %, KhONG A0 RONM .ot 99,0

pH (dung dich 5 %): 5,5 dén 7,5

Clorua (Cl}. %, KNONG I8N NOM ..o 0,02
Sulfat va sulfit (tinh theo SO,), %, Khdng 1dN RGN Lo 0.1
Sulfua (S), %, KNANG AN RO i 0,000 25
Nitg t8ng (N}, %, KNONG I8N RO L.t 0,005
Canxi {Ca), %, Khong 18N han ... 0,003
SAL (Fe), %, KNONG I8N NOM L.oovviieii et 0,000 5
Chi (PD), %, KRONG 1AM NOM L. 0,000 5
Magie (Mg), %, KhAng 18N RON ... 0,001

R 36.2 Phép thi
R 36.2.1 Thudc thir

Can khoang 1 g mAu, chinh xac dén 0,000 1 g, va hoa tan trong 30 ml nudc. Chudn dé vdi
dung dich iot chuin dd tidu chun, c(1/2 1;) = 0,1 molA, st dung chi thi tinh bét (1S 43117,

1,00 ml dung dich iot, ¢{1/2 |,) = 0,100 mol/l, tuang duong vai 0,024 82 g Na,5,0,.5H,0.

R 36.2.2 pH

Xac dinh pH ctia dung dich 5 % clia mau theo GM 31.1, st dung dién cuc chi thi thay tinh.

R 36.2.3 Clorua

Hoa tan 0,2 g mau trong 5 mi nudc, them 1 ml dung dich amoniac (10 %) va thém tir tir timg giot
2 ml hydro peroxit (R 14). Lam bay hoi d&n kho can 9 100 °C, dé ngudi, hoa tan can trong 20 ml
nudc va ap dung GM 2.

Chu#n bi dung dich déi chiing tiéu chudn, sir dung 4 ml clorua SS H {4 ml = 0,02 % Cl).

R 36.3.4 Sulifat va sulfit

Hoa tan 0,1 g mau trong 10 ml nuéc, thém 0,1 ml dung dich iot chudn do tiéu chuan, c(1/2 1) =

0.1 molfl, cho dén khi dung dich cé mau vang nhat, pha loang dén thé tich 20 ml va ap dung GM 3.

Chudn bi dung dich di chimg tiéu chudn, st dung 10 ml sulfat SS 1I (10ml = 0,1 % SO,).
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R 36.2.5 Sulfua

Hoa tan 2 g mau trong 20 ml nuéc va cho thém 0,3 ml chi axetat gdc (RS 4.2.10"),

Mau dam cla dung dich thu duge khong duge sam hon mau clia dung dich G&i chimg tiéu chudn dugc
chudn bi tuong tu, s dung 0,5 mi sulfua SS 11 (0,5 ml £ 0,000 25 % S).

R 36.3.6 Nito téng

Hoa tan 1.5 g mau trong 10 ml nude, thém 5 mi dung dich axit sulfuric (50 %) va dun sbi trong
5 phut. D& ngudi, loc va ria phan loc bang nudc cha dén khi thé tich ctia phan loc va phan rifa 12
30 ml. Lay 20 ml dung dich va ap dung GM 6.

Chuan bi dung dich d8i chimg tiéu chudn, st dung 5 ml nitd SS 11 (5 mi = 0,005 % N).

R 36.3.7 Canxi, sdt, chi v& magie

Xac dinh nguyén t6 nay bang AAS theo GM 29, s dung cac diéu kién sau:

Nguyén t& Néng d6 dung dich Ngon lira j e c;:mg neEme
| !
] |
Ca 10 % [ 422.7 :
f
Fe 4% ! 248,3
TR Sir dung dung moi chiét Axetylen-khong khi
Pb trong GM 35 217.,0 ho&c 283,3
r
f Mg 10 % 285,2
-

R 36.3.7 Cac kim loai nang
L&y 20 mi dung dich thir (R 36.2) va ap dung GM 7.

Chuén bi dung dich d8i chimg tiéu chudn, st dung 2 mlchi SS 11 (2 ml = 0,001 % Pb).
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R 37 Axit sulfuric
H,SO,

Khéi lugng phan tir tuong ddi: 98,08

R 37.1 Yéu cau ky thuat

Mau theo don vi Hazen, Khong 100 RO ... 10
Thute i (M350 % khoRg ARBRGN sviunmansnaassmmriramrmss g5 "
Clorua (Cl), %. Khong 1an hon ..o s C,000 1
Nitrat va nitrit (tinh theo NO;), %, khongldn hon ... 0.000 02
Amoni (NH,), %, KhONG I8N NON ..o s ssssssssnmisssanesainssssaonins 0,000 2

Arsen (As), %; KhONG 180 ROD . 0000009
Oing{Cu). 2% KBGO RON isnnrammrimrneamraRsssaTs oy D000
SAt(Fe), %, KhoNg I6n RON . cvcciin.mmninidmdimmamirmmamaaaas: 0,00005

Chi (Pb), %, KRONG 1AM RON ..o e 0,000 05
Cac chat khif permanganat (tinh theo SO,), %, khong l6n hon ...................... 0,0005
C3n sau nung (& 650 °C), %, KNONG 18N hON ....coimiiiiiiciiicinnii e 0,001

R 37.2 Chuén bi dung dich thir

Cho 200 g (109 ml) mau thir vao dia platin, thém 0,1 g natri cacbonat khan (R 30) va gia nhiét
hdn hop dén nhiét do 850 °C + 50 °C trong tU hut cho dén khi ngung khéi. Cho vao can 1 giot hodc
2 giot axit clohydric (R 13) va pha loang véi nudc dén thé tich 100 mi.

R 37.3 Phép thi

R 37.3.1 Mau theo don vi Hazen
Ap dung GM 36.
R 37.3.2 Thudc thu

Can, chinh xac dén 0,000 1 g, ampun thuy tinh méng cé dung tich thich hop véi mét ddu gan éng

mao quan.

" Axit sulfuric v&i ndng dé khac cé sdn trén thi truang cing phi hgp véi yéu cdu ky thuat trén,
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Cho vao ampun khoang 1 ml mau, va sl dung k¢ thudt gia nhiét dé gan kin ampun va can chinh

xac dén 0,000 1 g.

Tinh @6 chénh l&ch khdi lugng clia phdn mau thd. Cho ampun v&o binh nén 250 mi cé chia 100 ml
nudc, ddy binh bang nit thuy tinh nham. L&c binh dé lam v& ampun. d€ yén trong 2 phit Gén
3 phut. Sau @6 m& binh, rla sach nat va nghién ky ampun bi v3 béng dla thuy tinh. Chudn 6o
dung dich bang dung dich chudn dé tiéu chudn natri hydroxit. ¢(NaOH) = 1 mol/, sir dung chi thi
metyl d6 (IS 4.3.67),

1,00 mi dung dich natri hydroxit, ¢(NaOH) = 1,000 mol/l, tuang duong vdi 0,049 04 g H,SO..

R 37.3.3 Clorua

Cho 40 ml nudc vao c¢dc dung tich 200 ml, lam mat trong bén nudc da, tir tir thém 25 g (13.6 mi)

mau, khudy manh va ap dung GM 2.
Chu3n bi dung dich d6i chimg tiéu chudn, sir dung 2,5 ml clorua SS I (2,5 ml £ 0,000 1 % Cl).
R 37.3.4 Nitrat va Nitrit

L&y 15 ml nuéc vao binh nén dung tich 50 ml, lam mat trong bdn nudc da, thém fién tuc 50 g (27 ml)
mau trong khi khudy. Sau @6 thém 0,2 ml dung dich bruxin [5 % trong axit axetic (R 1)] va khudy déu.

Mau vang clia dung dich thu dugc khéng dude dam hon mau cla dung dich d8i chimg tiéu chuan
chuin bj tuong tu, s dung 1 ml nitrat SS I (1 ml = 0,000 02 % NO,) va 50 ml axit sulfuric khéng co
nitrat.

R 37.3.5 Amoni

Can than thém 10 g (5,4 ml) mau vao 30 ml nudc, vita thém vifa khudy déu. D& ngudi, trung hoa bing
dung dich natri hydroxit (32 %). s dung gidy chi thi mau va ap dung GM 10.

Chuén bi dung dich G8i chimg tiéu chudn, sif dung 2 ml amoni SS il (2 ml = 0,000 2 % NH,).
R 37.3.6 Arsen

Can than thém 20 g (10,9 mi) mau vao 50 mi nudc, vira thém vira khudy déu va pha lodng dén thé tich
100 ml. D€ ngudi va ap dung GM 11.

Chu#n bj dung dich @i chimg tiéu chudn, sl dung 1 mi arsen SS 111 (1 ml = 0,000 005 % As).
R 37.3.7 Déng va chi

Xac dinh nguyén t6 nay bang AAS theo GM 29, str dung cac diéu kién sau:

3 Axit sulfuric khong ¢é nitrat gilr nguyén khéng mau khi thir theo qui trinh nay.
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T ] [ T ~ T
' Nguyén t& Néng dd dung dich | Ngon Ira | Vach c?:r? husdng i
Cu | .’ 4227 !
- Dungdichth(R37.2) |  Axetylen-khongkhi |
Pb | i i 217,0 hoac 283,3
R 37.3.8 Sit

L&y 20 mi dung dich th{ (R 37.2) va ap dung GM 8.1.

Chudn bi dung dich d&i chimg tiéu chuan, st dung 2 ml sit SS Ii (2 ml = 0,000 05 % Fe).

R 37.3.9 Cac chit khir permanganat

Lay 90 ml nudc vao binh nén, lam ngudi trong bon nudc da, them it 64 g (35 mi) mau (méi lan
khoang 5 ml), vifa thém vira khuy déu dung dich. Chu y gilr nhiét do dudi 35 °C. Khi dung dich dudc
lam nguéi xudng 15 °C dén 20 °C, thém 0,1 ml dung dich kali permanganat chudn do tiéu chuin,
¢(1/5 KMnO,) = 0,1 mol/l va khudy.

Mau héng cua dung dich bén trong 2 phut.

R 37.3.10 Can sau nung

L&y 100 g (54 ml) mau vao dia platin da dugc trir bi. Bun nhe trén bép dién cho dén khi ngimg bdc
khéi. Nung dia va mau & nhiét d6 650 °C = 50 °C trong 15 phat. Lay ra, lam ngudi trong binh hat dm
dén nhiét d6 phong va can.

Khdi lugng clia c&n khdng dudc vuct qua 1 mg.
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R 38 Thiéc(ll) clorua dihydrat
SnCl,.2H,0

Kh&i lugng phan tir tuong ddi: 225,63

R 38.1 Yéu cau k¥ thuat

Thude thif (SnCl,.2H,0), %, khong nthd hon ..o, 97
Sulfat (SO,). %, KRSNG 8N KON (..o oot 0,005
Arsen (As), %, Khong lodn han e 0,000 2
DANG (Cud, %, KNONG HIN NOM oot e 0,002
SAt(Fe), %, KRBNGION NOM oot 0,003
Chi (Pb), %, Khang 18n hon .. e e 0,005
Céac chat khong bi két tlia bai

hydro sulfua (tinh theo sulfat}, %, khang IR hon ... 0,05

R 38.2 Chuén bi dung dich thir

Hoa tan 10 g mau trong nuée, thém 5 ml axit clohydric (R 13) d€ lam trong dung dich va pha lodng
dén thé tich 50 ml.

R 38.3 Phép thir
R 38.3.1 Thudec thir

Can khoang 0,4 g mau, chinh xéc dén 0.000 1 g, vao binh nén dung tich 250 ml {kho). Ngay tap tic
thém vao 50 mi dung dich axit clohydric chudn dé tiéu chudn, o(HCI) = 0,2 moll, lic tu 4 gidy dér
5 gisy. Thém ti€p 5 g kali natri tartrat tetrahydrat (R 27) va 3 g natri hydro cacbonat. Chuén dd ngay
bang dung dich iot chudn dé tiéu chuan, ¢(1/2 1,) = 0,1 mol/l, st dung ch thi tinh bot (1S 4.3.117),

1,00 ml dung dich iot, ¢(1/2 1,) = 0,100 mol/l, tuong ducng véi 0,011 28 g SnCl,.2H,0.
R 38.3.2 Sulfat

Ldy 10 m! dung dich thir (R 38.2) va ap dung GM 3.

Chun bi dung dich d8i chimg tigu chudn, sit dung 10 ml sulfat SS 11 (10 ml = 0,005 % S0O,).
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R 38.3.3 Arsen
Hoa tan 1 g méu trong 5 ml axit clohydric (R 13) va 30 ml nudc va ap dung GM 11.

Chuan bi dung dich d6i chimg tidu chuin, s dung 2 ml arsen SS 11l (2 ml = 0,000 2 % As).

R 38.3.4 Doéng, sat va chi

Xac dinh nguyén t8 nay bang AAS theo GM 29, st dung céc diéu kién sau:

I T = 7 ]
Nguyén t& Ndng dd dung dich i Ngon lla Yach cc;lj;g hudng i
Cu | 3247 !
Dung dich 2 % cla miu | :
Fe trong dung dich axit | Axetylen-khdng khi 2483
clohydric 36,5 g/l ' '
Pb ' : 217.0 hoac 2833 ]

R 38.3.5 Cac chat khéng bi k&t tha bdi hydro sulfua

Lay 20 ml dung dich th(r (R 38.2), thém 80 ml nudc va suc hydro sulfua gua dung dich da ket tha
thiée. Loc bd két tha (khéng rita cin) va lam bay hai 50 ml phan dung dich loc trong dia st da biét
trudc khéi luong dén thé tich khoang 2 ml d&n 3 ml. Thém 0,1 ml axit sulfuric (R 37}, lam bay hdi

dén khé can, nung & nhigt 5 600 °C + 50 °C trong 15 phat, g€ ngudi va can |ai

Khéi luong can khang vugt qua 1 mg.

101



TCVN 7764-2 : 2007

R 39 Toluen
C¢H;,CH;

Khéi lugng phan tir tuong doi: 92,14

R 39.1 Yéu ciu ky thuat

KRS IUGNG FIENG, G/MI 1ottt 0,865 dén 0,869
Thudc thir (CeH:CHs). %. khéng nhd hon ..., 99,5

Can con lai sau khi bay hdi, %, khéng I6n hon ... 0,002

D6 axit (tinh bang milimol H'}, khong 16n hon ........cccocivniennieeee. 0,03/100 g

Dé kiém (tinh bang milimel OH™), khéng In han ... 0,06/100 g

(07 (e 11100 o T o= (o1 oo s Bl T = - O AT ST YT dat

Hop chét luu huynh (tinh theo 8), %, khong ln hon ......cocoovvveinccieieeeeenn. 0,003

Cac chat d6ng ding thiophen (tinh theo C.HeS) .o dat

NUIGG::26: RRONG IS AON smmuniamgiavasipnmammsessnimninusasmanss 000

R 39.2 Phép th(r

R 39.21 Kh&i lurgng riéng

Ap dung GM 24.1,

R 39.2.2 Thudc thir

Ap dung GM 34, sir dung céac didu kién sau:

Pha finh ossasmnnimasmnininis s 20 % Cacbowax 400

Chat MANG wesmmm s G B R e Chromoserb W [0,18 mm d&n 0,25 mm
(60 mesh dén 80 mesh ASTM)]

ChIBU d&1 EBL M .\iiiiieeciiin e 2

BPuong kinh trong cda cot, MM ......cooviiiiiiciis e 5

V&L IEU COt oo Thép khong gi

NRIBE BB COL, °C oot 80

NRIEE d6 BOM, °C ..vvveeeeeeeeeeeeeeseeeerereeeeereeeeerer e orreeens, 160

Nhigt 36 detector, °C ..o, 160

Kiéu detector ....... R R e SR S Dan nhiét

KBEMANG vnnmnsnnaaanmassaisnsassrmsasiinains PO

TOC AT AOAG I s g 30

PRENMEGHE Gl oppmsnamansusmmnnssminsns s b
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R 39.2.3 Can con lai sau khi bay hai
Lay 50 g (58 ml) mau va ap dung GM 14.

Khéi lugng cla can khéng dude vugt qua 1 mg.

R 39.2.4 DJ axit hodc dd kiém

Lay 43 g (50 ml) m3u va &p dung GM 13.2. chudn dé bang dung dich natri hydroxit chudn o
tigu chudn, c(NaOH) = 0,01 mol/l, hodc bing dung dich axit sulfuric chudn dé tiéu chuan,
(112 H,S0,) = 0,01 mol/l va st dung chi thi pnenol d6 (1S 4.3.107).

Trong trusng hop axit, thd tich chudn d& khéng dugc vugt qua 0,7 mi, trong trudng hap kiém thé tich
chuan dé khong dugdc vugt qua 1,3 mi.
R 39.2.5 Cac chat dé bj cacbon hoa

Lic 12,9 g (15 mi) m3u véi 5 mi axit sulfuric (95,4 % = 0,5 %) trong 15 gidy dén 20 gidy, d& yén

trong 15 phat.

Ldp toluen phia trén phai 1a khéng mau va mau cla Idp axit phia dudi khong dudc vuot qua mau
cla dung dich tiéu chudn da mé ta trong GM 18 cé chira 5 g coban(il) clorua hexahydrat, 40 g
sat(}l) clorua hexahydrat va 20 ml axit clohydric (R 13) trong 1 lit.

R 39.2.6 Hgp chat luu huynh

Lay 2 g (2,2 ml) mau va ap dung GM 21.

Chu3n bi dung dich dai chimg tiéu chudn, si dung 6 ml luu huynn SS il (6 ml = 0,003 % S).

R 39.2.7 Céac chat ddng ding thiophen

C3n than thém vao 5 ml miu dé tao thanh mét iép tach biét trén 5 mi chi thi isatin (IS 4.3.47) trong ang

thir sach, khé va dé yén trong 1 h.

Trén bé mat tiép xdc gia hai chat long khdng dude cd mau xanh la cay hoic mau xanh da trdi.

R 39.2.8 Nudc

L&y 8,6 g (10 ml) mau va ap dung GM 12, st dung 20 ml metancl (R 18) lam dung moi.
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R 40 Kem
Zn

Khdi lugng phan t{r tugng doi: 65,38

R 40.1 Yéu cau ky thuat

ArsercfAs), %, KnOng [On RO s s s s i e s 0,000 01
SAt(Fe). % kRong [On REh: i it i e oo s T nn s e 0,01
Chi (Pb), %, KhOng 18N RON e 0,01

Mé té: Kim loai & dang que, cac miéng két thanh hat ho2c vién, nhung khéng phai la bui

R 40.2 Phép thor

R 4D.2.1 Arsen
Thuc hién phép thir thee GM 11, nhung s dung thi€t bi mé ta trong Hinh 1, va theo qui trinh sau:

Che 15 g mau vao binh dinh mic. Cho 120 mi dung dich thigc(ll) clorua [SnCl,.2H,0 0.4 % pha trong
axit clohydric (R 13)] vao phéu nho giot. Thém tir tir timg gict dung dich nay vao binh dinh mikc, cho
dén khi su gidi phéng manh hydro giam xuéng. Sau dé tiép tuc cho thém vdi téc d6 nhu vay dé

dam bao t6c 46 giai phong hydro dat &n dinh. Cach tién hanh nay mat khoang 1 h.

Chuén bi dung dich d&i ching tiéu chudn theo cach tuong ty, nhung cho 1 ml arsen SS Il (c6 chiz
1 ug As) va 5 g mau vao binh dinh mirc va cho thém tir phéu nhd giot, 120 ml dung dich thigc(ll) clorua
(1ml = 0,000 01 % As).

R 40.2.2 Sitva chi

Xé&c dinh nguyén td nay bang AAS theo GM 29, sir dung cac diéu kién sau:

Nguyén t& Néng d6 dung dich Ngon Itra Vach cong hudng
{trong dung dich axit nitric |
315 g/l) nm .
Fe 1% 2483 |
Axetylen-khéng khi i
Pb 10 % | 2170 hodc 2833 '
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Binh hap thy arsin
chita dung dich bac
dietyldithiocacbamat
{AgDDTC)

Béng chi(ll) axetat

Ong canxi clorua

/B

(10 cm)

TCVN 7764-2

Phéu nhd giot cnia
dung dich thi€c(ll) clorua/
axit clohydric

==

2,

%

Binh hai cd
(dung tich 250 ml)

Hinh 1 - Thiét bj &€ xac dinh ham iugng arsen trong k&m

. 2007
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