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L& néi dau

TCVN 7764 -2 : 2007 thay thé cac TCWM Z2222-77, 2297-78,
2298-78, 2611-T8, 2718-78, 2841-79, 3289-£0, 3230-80, 3768-22

TCVN 7764 -2 : 2007 hoan toan tugng dudrg SO 6353-2 - 1583 va
Ban bd sung 2 ; 1286

TCVN 7764 -2 :@ 2007 do Tiéu Ban k7 thuat Tiéu chuan
TCYNITCA7ISG2 Hod hoo — Phugng phdp thi bidn soan, T8ng cuc
Tigu chudn Bo ludng Chit lugng €8 nghi, B¢ Khoa hoc va Cong nghé
cong bé,

TCWN 7764 @ 2007 wdi tdn chung Thube tha dung trong phan tich
hoa hoc, bao gém cac phan sau:

_ TCVN 7764-1: 2007 (ISC 6353-1: 1982) Phan 1: Phuong phap thir
chung;

- TCVN 7784-2 . 2007 (IS0 6353-2 - 1983) Phan 2: Yéu cau k¥ thuat -
Seri th& nhat;

- TCWVN 7¥764.3; 2007 (IS0 5353-3 - 1887} Phin 3: Yau cdu k7 thudt -
Searl thix hai.
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Xudt ban lan 1

Thuéc thir dilng trong phan tich hod hoc -
Phin 2: Yéu cdu ki thudt — Seri thir nhat

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

1 Pham viap dung

Tiéu chudn nay oui dinh cac yéu sdu k7 thudt va chi ra cac phudng phap inir sl dung @8 kigm tra
st phi hop voi yéu cau ky thuat d&i val cac thudc thi cla ser (hi nhat dude s dung treng
hoa hac phan tich

Tidu chudn nay dude sU dung sung van TCUN 7764-1 (IS0 §353-1), mé 1A cac phudng phap thi
chung [GM) oo thé ap dung dai vl cac ysu cau cla tiey chuim thude thi va cw dinh nhing
théng tin ehung cdn thigt d& s dung dung téu ehuAT.

M 1 cach chudn bi ela cdc dung dich sau Gay dugdc chi rd trong diéu 4 cia TCVN 7784-1 (130 £353-1).
_ Dung dich tigu chudn (8%5) pha loang |, Il va I1l;

- Dung dich thudc thir (R3]

- Dung dich chi thi {1S).

Trong tigu chudn nay, nhing sa vien din b danh ddu hoa thi xem treng TOWN 77647 (150 5353-1),

2 Tailigu vién dan

Cac tal lidu vién dan sau day rdt ¢dn it khi ap dung tidu chuZn nay. B4 vbi cac 1al ligu
vign din ghi nam ban hanh thi ap dung ban duge néu. B8 vai cac 1ai lidu vign dn kheng ghl nam
ban hanh 1l 4p tung phién ban mdi nhat, bao gém £d cac ban stz 491 (néu ed),

TCVN 7764-1 + 2007 (ISC 6363-1 - 1882) ThuSc thit ding trang phén tich hoa hoc — Phan .
Phuang pnap thif chung.

3 Thude thir [vidt tit: R), Y8u cdu ky thuat — Seri thi nhat
Quy dinh chung — Trong t4t cd cac phsp th{ lién guan #&n so sanh vdl dung dich ddi ching
tidu chun, ¥ét qud (vi du eudng dé mau) thu duoc trén dung dich thu khdng dudc Idn han két qua

thu duoe trén dung dich dai chimg tiéu chudn x&c dinh,
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R 1 Axtaxetic
CH,COOH

Khai lrdng phan b tudng déi: 80,05

R 1.1 Yéucau ky thuat

Thude the (CH,COOH], %, KhANG ARG REN i siivima i, 98,7

Khéi luong rigng, gfml ..o e R e e e . 1D
Clorua (1), %. khong ldnhan ..o, T R 0001
Sulat (80 9% khang I8N RO o e Fopmenan A PP o 4 ¢ |01 ')
B1ang (Cu), %, KRR IEN RO ot i ase s e s eies: 0,000 08
bR T T Tl s o1 O SO 0,800 1
T T e oL T T e T T A T g je I ¥y
Cac chat kht dicromat {t7rf thea O %, khang Idn han T 0,008
Can con lal sau khi bay hdl, %, KhGng 1dm Ron e v . D003

R 1.2 Chuan bi dung dich thir

Lay khoang 100 g (95 mi) mdu, thém 1 ml dung dich natn cachonat (4 %) va lam bay hai dén
khé can trén bép cach thuj. Hod tan can trong mét lit nudc, them 1 ml axit clohydric (R 13), vi
phz Inang dén thé tich 50 ml bAng nudc,

R 1.3 Phép thir
R 1.3.1 Thudc thir

Cén 2 g dén 3 g mau, chirh xac 3n 0,000 1 g, pha lodng bing 50 ml nués vé chudn &5 bing
dung dich natri hydroxit chusin & tigu chudn, ¢{(NaOH) = 1 molll, s& dung chi thi phenoiphtalsin
(S 4397,

1.00 ml dung giek natri hydroxit, c{NaOH) = 1,000 mol/|, twong dudng v&i 0,050 05 g CH,COOH.

R 1.3.2 Cloruz
Fha loang 10 g (8.5 i} mau bang nudc d&n thE tick 30 ml, v& &p dung GiM 2.

Chugn bi dung dich 081 chimg ey cnudn, s dung 10 mi clorua SSHIAI0 ml 2 0.000 1 % Cly

R 1.3.3 Sulfat
L&y 12,5 ml dung dicn thir (R 1.2} va &0 dung GM 3.

Chusn bi dung dich d8i chitg téu chuan, s dung 5 ml sulfat 8811 {5 ml £ 0,000 2 % S0,).
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R1.3.4 fdng va chi

X&c dinh nhing nguyén t& nay bang AAS theo GM 28, sl dung cac didy ¥i&n sau

| : 5 s ;

[ Nguyén 1 Nang dé dung dich Mgon lira Vach céng hudng

' ' . nm .
: cu ' Dung dich thir (R 1.2) 3247 .

i 1 Axetylen-khong khi
Po Cung cich thir (R 1.2)

2170 hoac 283 3

R 1.3.5 sat
L&y 5 ml dung dich ther (R 1.2) va ap dung G 8.1,

Chudn bi dung digh déi ching tidu chudn, s dung 1.ml <31 SS 11 (1 mi = 0,000 1 % Fe).

R 1.3.6 Cac chat khir dicromat

Lay 10,00 ml dung dich kali-dicromat 4,90 g/l vaeo binf non thuy tinh <& nat nham, cén than theém tiep

10 ml axit suliuric (R 37), via thém via khully deu va d& ngudi 98n nhiét da pheng

Thém 10 g (8.5 ml) mau vao hén hgp trén va dé yén trong 1 h § 50 °C = 2 °C, Pha loang dén thé tich
50 mi bing nuac, 88 ngual dén nhigt do phong. thém 5 ml dung dich kah iedua (10 %) va chugn 44
bAng dung dich natri thiosulfat chudn da tigu chudn, c(Ma,;5,0;5) = 0,05 molll, si dung chi thi tinh bt
{15 4.3.117),

Thuc hién seng sorg phap thil trang.

Tap chit knlr dicromat, bidu thi bing phan rram khai vong oxy, tinh theo cdng thic.

0,000 4 {V, — Vi) x 10

trong do
v, la thé tich cda dung dich natd thiosuliat chudn d6 fiéu chudn sl dung trang phép «éc dinh,
tinh bang mi;
Vi 4 thé tich ata dung dich natr thiosuifat chudn 6 fieu chudn sl dung trong phép thir

trang, tinh bang mi;
0000 4 la khdi ludng cda oxy tudng dudng vai 1,00 mi dung dich natri thiosulfat, ={Na,5.0,) =
0,050 mali, tinh béng g.
R 1.3.7 Can con lai sau khi bay hai
Ly 50 g (48 ml) mau va dp dung GM 14,

Kndi luong clia can khang dugc vwgl qua 1,5 my.

i
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R 2 Axeton
CH,COCH,

Khai lugng phin t tugng d&i: 58,08

R 2.1 Yéu cau ky thuat

Thudc thir {CH.COTH,), %, khang nhd han
Maiznol (CH,OH), %, khdng i3n han
Khoi luong rigng. géiml o

Can con lzi sau ki bay hdi, %, khong 100 Bon i
Bré& axit {tinh bang milimal H™), kRdng 1dn hon

B4 kigm {tinh bang milimat GH7), khang 190 han

......................................... .05

. 0,787 dén 0,793
0,001
e 0,05/100 g

...................................... 0,05/100 g

Cac chal khi permanganat (tinh thea O}, %, khéng ldn hon ... ... 0B,0003

Aldehyt (tinh theo HOCHO), %, khdrg Idn hon

Nudc, %, khang ign hon ... ...

R 2.2 Phépthu

R 2.2.1 Thudc thir va metanol

Ap dung GM 34, s dung céc diéu Kign sau:

B ha AR s e e s S S e e R R

CHEE MANG s e i S ier B e

Ehigldaiodl, m s b i
Budng kinh trong cla ot PIM ..

R e e e A e R e L e

Mhiét 36 eat, °C ...,
Nhiét dé bom, *C oo

MhBE dd-datecton M csinaiisiannslipniaaisnme

KIEU delectar ooviiieeieeaiii i

T s s o B S S P
Tocoh.dahg: mUmin. s s e sei
Fhan ma el pl cnnr s aniammes i sy g

........................................... 0,002

o 33

10 % Carbowax 400

.Chromesorb G-AW-DMCS {0,125 mrm dén

0,150 mm (100 mesh dén 120 mesh ASTIM)]

il

23

... Thép khbng gi hodc 1t nhat bang thoy tink
.. BO
150

150

...Ngon lJa ion hod

Nitc
25
0.5
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R 2.2.2 Khdilugng riéng

Ap dung GM 241,

R 2.2.3 Can con lai sau khi bay hdi
Ldy 100 g (127 ml) mau va dp dung GM 14.

KRai ong ola can khéng dugs vagt gua 1 mg.

R 2.2.4 B0 axit

Ldv 78 g (100 ml) m3u vi 4p dung GM 13.1, chudn do tang dung dich natr hydroxit chudn da
teu chudn, ciNaOH) = 0,001 mal, va si dung chi thi phanolphtalein (1S 4.3.9°.

The tich chudn dd khong duce viigt gua 4 ml

R 225 D% kiem

L8y 79 g (100 ml) mAu va &p dung GM 13.1, chudn dé bang dung dich axit sulfuric chudn 49
b&u chudn, ol 112 H:5C,) = 0,07 molll, va sl dung chi thi metyl 4a (1S 4.3.67).

Thé tich chudn da khdng dude vuat qua 4 ml,

R 2.2.6 Cac chit khir permanganat

Lay 40 g (50 ml) m3u vi 4p dung GM 19.1, thém G,15 ml dung dich kall permanganat 3,16 gil.
B8 yén dung dich th & 20,0 °C + 0.5 °C trang 15 phit.

Mau héng cla dung dich thu dugc phai khdng dudc thay d8i hoan toan

R 2.2.7 Aldehyt

Lay 2 g (2.5 ml) m&u va ap dung GM 20

Chuén bi dung dick d&i ehimg tigu chudn, st dung 4 mi farmaldehyt S5 10 (4 ml = 0,002 % HCHO).
R 228 Nudgc

Ly 7,9 9 {10 ml) mau, pha lodng d8n thé tich 30 ml bang pyridin va ap dung GM 12,
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R 3 Dung dich amoniac (25 %)
NH,

Khoi lugng phan tir tueng ddi: 17,04

R 3.1 Yéu cau ky thuat

Thude thir (NH.), %, khang nHo hein e, e 25
Cacbanat {tinh theo GO,), %, khSngIGn hon i nee. 0002
Clarua [C1), %, KROng 100 ROn i im e rmes s —— 0,000 05
Phosphat (PO, %, Khang (60 hon L 0.000 2
Sificat {iinh theg Si0y), %, khéng idnhan D 4 0L 5 |
Sulfal (50.), %. khéng 1&n hon e, PRSPPSO ¢ 1110
Suliuz (S}, %, Khong 130 NOM i e {4,000 D2
Canxi (Ca), %, khéngldnhon . . SR PP 1 # 106 I

Bang (Cu), %, KRG ION RON s siee s e ene et e e, 0,000 O
St (Fel, %, KRONG 16N ROM oot e e imecneenens 0,000 02
Magie (Mag), % khdnglan han o S T BT, SRR . M o {4,000 1
Gl {PBY, %, KRS I FOM e e e, (3,000 05
Kall (K], %, KhEng 180 NON v ieree e e eeranesas . 4,000 1
Cac chat khi permanganat (tinkh thes O, %, KRong 16n ham .o, B,008

Cé&n con lai sau khi bay hol, %, KRGNG AN RO e e Q02

R 2.2 Chuin bi dung dich thi*va dung dich chi thi hén hap

R 3.2.4 Dung dich tha |

Lam bay hai 250 g (275 ml) mau" dén thé tich khodng 10 ml. Axit hod bang axit nitric (R 19) ve
pha lodng dén thé tich 100 ml bang nudc.

R 3.22 Dung dich thir il

Hod lan can con lsi sau bay hoi thu dude frong R 3.3.12 vao 0.5 ml axt clohydric va pha loéng
@én thé tich 100 mi bing nude.

T Chat ludng trang tU cing of s&n trén thi lrudng vdi ham lueng NH, khoang 30 % holc 35 % va duge phép
A8 pha ché dung dich thir .

12
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R 2.2.3 Dung djch chi thi hon hap

Trénm 1 thé tich dung dich chi thi melyl d6 [0.2 % pha treng elancl 85 % (thea thé tichy} vai

1 thé tich dung dich chi thi matylan xann [0,1 % pha trong stanal 95 % [thao thé ticn)].

R 3.3 Phépthir

R 3.3.1 Thudc tho

Cho 25,00 mi dung dich axit sulfuric chuin d¢ tiéu chudn, e(1/2 H,50,) = 1 molil vao binh nan

dung tick 100 ml eé nat thuy tinh nham va can chinh xac 88n 0,000 1 0.

Cho khodng 1.2 g m3u v& ¢an lai chinh x&c d8n 0,000 1 g. Thém 2 gat dung dich chi thi hén hdp
(R 2.2.3) va chudn da Ildng duf axit bang dung dieh nate nyedroxit chudn do tidu chudn c{NaQH) =

1 mal/|

1,00 ml dung dich axit sulfuric, cf1/2 H.80,) = 1,000 molfl, tudng drgng vai 0,017 03 g NH,.

R332 pH

Xac dinh pH cla dung dich 5 % cta miu theo GM 31.1, sC dung dign ey chi thi thuy tinh,

R 3.3.3 Clorua

Lay 20 ml dung dich thi (R 4.2) va &p dung GM 2.

Chuan bi dung dich 64l chimg tiéu chudn, s dung 10 mil dung dich thi v& 1 ml clorua 55 I
{1 ml = 0,000 5 % Cl)

. 3.3.4 Phosphat

L&y 20 mi dung dich thir | (R 3.2.1) va ap cung Gid 4,

Chudn bi dung dich 380 chimg ey chudn, sl dung 10 ml phosphat SS (| {10 m| = 0,000 2 % PO,).

R 3.3.5 Silicat

Trung hoa 20 g (22 ml) mau bing axit clohydric (R 13), pha lodng d8n thé tich knodng 50 ml va
ap dung GM 5.

Chudn bi dung dich g6i chimg téu chudn, s dung 20 ml silicat 35 11 (20 ml = 0,001 % Si0,).
R 3.3.8 Sulfat
Lay 10 mi dung dieh thir i (R 3.2.1) va ap dung GM 3.

Chudn bi dung dich d8i chimg tigu chudn, st dung § ml sulfat 35 13 ml = 0,000 2 % SC,).

Ta
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R 337 Sulfua

LAy 50 g (55 mi) mau, thém 0.5 m| chi axetst (baza) (RS 4.2.10°).

Mau nau eds dung dish thir khono ducc dam hon mau ndu ola dung dich 861 chimg tiéu chudn d:
chudn bi fudng U bang céeh sl dung 1 mi suifua vira md digs ché 35 1 {1 mil = 0.000 02 % 5)

R 3.3.8 Canxi, dong, magie va chi

Xac dinh nhimg nguyén 16 nay bang AAS theo GM 22, sl dung cac diéu kién sau-

| - | - Vach cong hudng

Nguyén t& | Narg dé dung dich Nagn |ia i
Ca | 4327
| Cu , Dung dich thir Il (#® 3.2.2) Axetylen-khong kb 3247
; Mo N , 2852
I P | : 2170 hosc 2823
R3.3.0 S#t

Lam bay hai 50 g (55 ml) mau dén khd can trén bép cach thuy. Tham 0.5 ml 24t clohydric (R 13) vac
phén can va ap dung GM 8.2,

Chuér bi dung dich d&t chitng tigu chudn, st dung 10 mil s3t SS NI (10 ml £ 0,000 02 % Fe).
R 3.3.10 Kali va natri

Xac dinh nhing nguyén to nay bang FES theo GM 30, 50 dung cac didu Kigr sau:

I Nguyén ta N&ng dé dung dich | Ngen lia ' Lrﬁ;:r:ﬁﬂg
I

' K ; | 766.5

| | Dung dich i 1 (K 3.2.2) Coy-anetylen .

' s ' . 5390

R 3.3.11 Cac chat khir permanganat

L&y 20 g {22 ml) mau, thém 20 mil nude khudy va 2xit hod cdn than bano 20 ml dung dich axit sulfuric

{50 %), Them 0.2 ml dung dich kali permanganal 3,16 g/l v& dun sbi trong 5 phat.
Mau hong el dung dich thu dirde phéi khong duds thay 81 hoan toan,

R 3.3,12 Can con lai sau khi bay hai

Lay 100 g (110 m1) m&u va ap dung GM 14,

Kh&i Ifgng cla can khang duds vt qua 2 mg.

Giit [ai can nay d€ chudn bi dung dich 1 (R 3.2.2).

14
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R 4 Amoni axetat
CH,COONH,

Khai lvgng phan tif tudng déi: 77,08

R 4.1 Y&u clu ky thuat

Thudc 1hl (CH,CDONH,), %, khéng nhd hon oo, 99

pH {dung dich 53] (o G R R s 65 dén 7.5
Clorua (C1), Y, Khang im RO e 0,003 5
Mitrat (NO5), %6, RGN 6 AON i e s 0.001
Sulfat (504 %, KhOng 180 Ron i et ROO2
Bang (Cu), Y, KDBAG IIN RON i i s e e e e o005
Sat (Fe), %, Kheag ln Ban ... o oo 970003
Chi (Po), %, KRANG 1R NOM i e i 0,000 5
Tro sulfal, %, Xhang 18N NN ....ooii b it b iyt 301

R 4.2 Chuin bj dung djch tha

Hoa tan 40 g mau trong 100 ml nudc (dung dich phai trong va khing mau} va pha lodng d&n
thé tich 200 mil,

R 4.3 Phép thit
R 4.31 Thudc thi
Can khodng 1.5 g méu, chinh xac 8&n 0,000 1 g va hoa tan treng khoang 20 mi nudc.

Cho vae dung dich nay hén hop gdm 25 mi formaldenyt (35 %) va 25 ml nuoc, st dung chi thi
phenalphtaiein (IS 4.3.9) d€ trung hoa. Sau 30 phot, thém tiép 0.2 mi chi thi phenoiphtzlein 1S v&
chuan dé bing dung dich natri hydroxit chudn da téu chudn, ¢(NaOH) = 1 molil, §&n khi dung dich

cd mau hang nhat.

1,00 mi dung dich natr| hydroxit, e{NaQH) = 1,000 moll, tudng duahg v 0,077 08 g GH,COONH,.
R4.32 pH

Xac dinh pH ciia dung dicn 5 % clia mau thao GM 31.1, sl dung dign cuc chi thi thuy tinh.

R 4.3.3 Clorua

L&y 20 ml dung dich thi (R 4.2} vé ap dung GM 2.

Chuan bi dung dich d&i chimg tiéu chun, sir dung 10 mi dung dich mau va 1 ml clorua S8 I
(1 mb £ 0,000 § % CI.
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R 4.3.4 Nitrat

L&y 5 ml dung dich th (R 4.2) va thém 0.2 ml dung dich bruxin [0.5 % pha trong axit axetic (R 1)],
thérn tigp 10 m] duna dich axit sulfuric (R 37}, chu y thao 1 can than va vie thém viia khudy déu
hén hap

Mau vang clz dung dich thir knéng duce dam hon mau cba dung dich ddi chimg tiéu chun chuzn b
tugng t s dung 1 milnitrat 35 11 ml = 0.007 % N

R 435 Sulfat

L&v 10 ml durg dich thir (R 4.2) v ap dung GM 3.

Chuin bi dung dich g8 chimg tieu chu@n, sir dyng 4 ml sulfat SS 1l (4 m! = 0,002 % 20,).

R 4.3.6 Doéngvachi

Xac dinh nhing nguyén 16 nay bang AAS theo GM 29, s dung 30 g mau va cac diéu kign sau:

' : : , | P,
Nguyén t& | N&ngdj dung dich | Ngen Itra | VASIERIR hudng
| Cu | Dungdichthit (R42), | 3247 ’
| | Sirdung dung mai chigt | Axetylen-khidng khi '
i Ph i trong GM 35 | 217 0 hoac 283 3 |
R4.3.7 Sat

Lay 20 ml dung dich thif (R 4.2) va ap dung GM B.1.

Chugn bi dung dich dai chimng tieu ehudn, sl dung 2 ml g8t SS (2 mi = 0,000 5 % Fe).

R 4.3.8 Trosulfal
L&y 10 g mau va &p dung GM 16.

khéi iuong cle can khong duoe vuot gua 1 mg.

16
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R5 Amaniclorua
NH.Cl

Knai lugng phan tr trang dai: 53,49

R5.1 Yéu cau ky thuat

Thude thir (NHLCI, %, KRSRG RS NON i et eeeeee 98,5

=3 e (9] e B 5 (PSSO U ... 45d&n 35
Phosphat (PO, %, KhBAG IE0 AN s e e 0,000 5
Sulfat (30,0, Yo, KRENQ KN DO Lo v rimr s aseeans e 0, B02
Cang fCal, %, KRN 180 FON o\ veeeearnsenaninrre et s s memcs e . 0,001
SE(Fa), %, KRANG BN REN e ceecsres e cmeemnanen 9,000 B
Magie (Mg}, %, khong lén hon .o . O UOUUUUPUPPUURPPP b1 011

Kali (K), %, khang Idn han ... g e T RTINSO ST P — 0,005
Matei {Ma), %, Khdng I8nhon ..connnnn i D055

Can con lai sau khi aung (8 650 °G), %, kKhdng 19n Fon e 005

R 5.2 Chuan bj dung dich thir

Hoa tan 20 g mau trong 100 ml nutde (dung dich phai trang va khdng mau) va pha lodng dén the tich
200 ml.

R 5.3 Phép thir
R 5.2.1 Thudc thir
Can khodng 1 g mau, chinh xac dén 0,000 1 g v hoa tan trang khoang 20 ml nudc,

Cho vao dung dich nay hon hdg gdm 25 ml formaldehyt (35 %) va 25 ml nude, st dung cni thi
phenalphtalzin (IS 4387 &8 trung hod. Seu 30 phit, tném tigp G.2 ml chi th) pheralphializin |5 va
chudn dé béing dung dich natri hydroxit chudn €9 tigu chudn, ciNaOH) = 1 molil, d&n khi dung dich
cd mau héng nhat.

1,00 mi dung dich natrt hydroxit, e{NaQH) = 1,000 mal/, tuong duong vdi 0,053 49 g NH,CL.

R 532 pH

¥ac dinh gH ¢lla dung dich 5 % cla mau theg GM 31.1, s dung dién cue chi th| thuy tinh
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R 5.3.3 Phosphat

L&y 50 mi dung dich tnr (R 5.2), cho thém 30 mi nudc va ap dung GM 4,

Chuén bj dung dich déi chimg tiéu chuan, s dung 2.5 ml phosphat 5S 11 {2,5 ml = 0,000 5 % PO,).
R 5.3.4 Sulfat

L&y 20 ml dung dich th (R 5.2) va ap dung GM 3,

Chwdn bl dung dich d6i ching téu chudn, sUdung 4 mi sulfat S8 11 (4 ml £ 0,002 % 3C.),

R 5.3.5 Canxi va magie

Xac dinh nhilng nguvén t8 nay bang AAS thec GM 28, sif dung cac digu kign sau:

' Vach céng hudng

| Nguyén t& NEng 84 dung dich ' Ngon lira ] i
| . -
|
Ca ) 4227
| 4% Axetvlen-khong khi | 22
Mg | 2852
R 53.6 Sat

Lay 20 ml dung dich thir (R 5.2) va ap dung GM &.1.

Chuan bi dung dich d8i chimg tiéu chudn, st dung 0.4 ml s&t S5 11 (G4 ml £ 0,000 2 % Fe).

R 5.3.7 Kali va natri

Xac dinh nhiing nguyén 15 nay bing FES theo GM 20, st dung cac diéu kign sau:

Nguyén 1& Néng d¢ dung dich Ngon lira E“m::r:ﬂ"1i|
! " o = % ; 766.5
xy-axetyien
e , | 589,0

R 5.3.8 Can con lai sau khi nung
L&y 2 g mBu va dp dung GM 15,

Khai lugng clla can khéng duoc vuot quad 1 mg.

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

Khoi ltgng phan o tuang déic 244 28

R 6.1 Y&u cdu ky thuit

Thude thet (BaCl,.2H,Q) %, knbng nha han
pH A{dung iCh § M) coirrviermnnms s
Nilo téng [N, %, KRONGIEN AN e e s ;

Canxi (Ga}, Yo, KNANG 100 BON o e e
34t (Fa). 8. RNONgG 18A RIN e UL e
Chi{Ph), %, KRSMD KN RO e reesees R LT A S ;
Wah (K3, %, KREng I8 Hanm e

MNatri {MNa), %, KRAng [N BOMN b

Stronti (Sr), %, khong 80 hen e o v s e A S

RE.2 Phépthu

R 6,21 Thudc thir

Gan khoang 0,2 g miuy, chinh X3¢ dén 0,000 1 g vA hiea tan trong khoang 100 mi nudc.

Tham 100 ml metanol (R 18] v& 10 ml dung dich amonias (R 3} vio dung dich nay va chudn dé bing
dung dich EDTA chudn dé tiéu chuan, EDTA) = 0,1 mell, s dung chi thi hén hdp metylthymal

xanh {4.3.7").

1,00 ml dung dich EDTA, c(EDTA) = 0,100 molfl, tudng ducng vai 0,024 43 ¢ BaCl..2H,0.

R6.22 pH

Xae dinh pH cda dung dich 5 % cla mau thea GM 31.1, 50 durg dign cue chi thi thud timh.

R 5.2.3 Nito tang

Hea tan 1 g mau trong 140 mil nude va ap dung GM 4.

Chusn bi dung dich ddi chimg tidu chudn, st dung 2 mi nito SS 11 {2 ml = 0.002 % N),

R 6.2.4 Canxl, s&t, chi va stronti

Xac dinh nhing nguyén 16 nay bang AAS theo GM 23, suf dung cac digu kign sau:

e
[}
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Vach cong huong

B | -
! Nguyén té | Néng d?img dich Ngen ||:l_a e
' cs 2% 4227
Fe 10 % | 2483
I i » Axetvlen-khéng ki
Pb . Strayng dung Mo chigt st 217.0 hodc 2833
| trong GM 35 | |
. T e |
i Sr 2% _} 460,7 !
R 6.2.5 Kali va natri
Kae dinh nhimg nguyén t€ nav bang FES theo GM 30, s dyng cac digu kien szu
| - T T L ; "
Nguyén & N&ng d& dung dich Ngon Ilra | Bmﬁnﬁu"g
K | ' 768.5
a 2% Dxy-axetyien _
I Na | 589.0 i

20
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R 7 Clorofam
CHCI,

Khéi lvgng phan tr tuang déi: 113,38

R 7.1 Yéu cdu ky thuat

Thude thif (CHCI,), %, KRONG NG RGN L. v s seiianmeesss e i sieeeere. 99

Etanal {chat dn dinh), % .o, e e B R 03d&n1.0
KBS ARING TIBNG GIND crvnnisimsnannssiesminsssmissssimsses s st sidibiislliinididiivismiinz,. AT dén 1,434
Can con lai sau khi bay hai, %, khang 16n han .. 0,007

©6 axit (tinh bing milimol K7, khdng 16n Bom .o .. 0,03100 g

G THEYL A8 DI EEODON TR .\ oihewssueisilhadeiasssenia b Ea I e ik il dat

Hop chit cacbonyl (tinh thee CO). %, knBng 180 NON .ocviiieiireeieveineene oo, 0,005

Clo tu do, %, khéng Idn B i 0,000 3

Clorta, % KRANG N RON oo i i iossavdimmsessiinrvs - 000071

T BRBERIN ORI i b i L e e s a2 R

R7.2 Phép thir
R 7.2.1 Thufc thir va etanol
Ap dung GM 34, sir dung cac didu kién sau:

PRE LN oo eovieeeeiesee st snesscene s sasssnssvmsans ereess e o 20 % Bis[2-gtylexyl)sebacat

GREL MENG < rvrerereesseenssessenssrassosessmmeesinimssee s sineseeeoeseesr CHIOMGSORE W [0,18 mm dén 0,25 mm
(60 mesh dén 80 mesh ASTM)]

R T AT OB MY 5o s s om o s 4 S 2

Bung kinh trong elia ot MM 8

WBETIBIE BB i vivsvsi vonsivnibinsinss ins (355mSs 5N e F AP i Thép knang g

R - R o R . 60

NP A8 DM 0 i s g sissininry 1o

Nhigt d9 deteclor, T covvrvicrismes i e 200

KU EBIBCION ..o e Dan nhiét

T 5 A8 AR o cemisnsommmss s smpremmems rrresn:
PRAR MU B B siunnisenessricsmsnisnasscnssssosmssnsnsaspammitsesss s ves 5

R 7.2.2 Khéilugng riéng
Ap dung GM 24,1,

b
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R 7.2.3 Can cbn lai sau khi bay hai

L3y 100 g (68 ml} miu v ap dung GM 14 sdy khé ean trong 30 phit.
Khai Itgna chia c&n khang dugc vust qua 1 mg.

R7.2.4 Doaxit

Lay 74 g (50 mi) mau va ap dung GM 13.2, chugn 4 béng dung dish natri hydroxit chudn da
teu chudn, c[NaOH) = 0,01 molil, va s dung chi thj phenolphialein (IS 4.3.87),

ThE tich chudn @8 khong duds vudt qua 2,2 rl,
R 7.2.5 Chit dé bi cacbon hoa

Lic manh 20 ml mAu véi 16 mi axit sulfunc (350 % = 05 %) va 0.2 ml dung dich formaldefny
[40 % (theo thé tich)] trong hirh tru thuy tinki cb it nham trong 3 phit. D8 yén hdn hdp & nhigt da
phéng trong 30 phit.

The tich chudn 46 knhng dude wudt qua 2.2 ml,

R 7.2.6 Hogp chat cacbonyl

Pha Isang 3 g (2 ml) mau dén thé tich 15 ml bing metancl khéng ¢ cacbonyl (RS 4.2.117). Lay 2 m
dung dich nay va ap dung GM 23.

Chudn bi dung dich 68i ehima 1iéu chudn, s dung 2 mi cachonyl 88 |1 (2 mt = 0,005 % CO).
R7.2.7 Clohrdo

Lic 35 g (24 ml) mau v&i 10 ml nude 83 cho thém 1 ml dung dich kali iodus vita méi chuan bi
(10 %) va 2 gict tinh bt [1S 4.3.717) treng binh nén thuy tlinh cd Aot nham trong 2 phat. Néu nhan
duge mau xanh hodc mau tim, chudn dé bang dung dich natri thiosuffal chuan @9 tiéu chudn,
ciMa.S.0.) = 0,01 malf, lac sau mSi 1an thém vao.

Thé tich chugn 95 khang duce vugl guz 0.5 ml
K 7.2.8 Clorua

Lay 10 g (6,8 ml) mau vio phdu chiét, thém 20 ml nutc va 1 ml dung dich axit mtric (25 %), LA trong
7 pnit, d8 tach pha vé loai bd pha phia dudi (clorofom). Loo pha nudic gua gidy igc khéng ob donua,
ih&m 1 ml dung dich bac mtrat khoang 17 g/l va d& yén trong 2 phut,

hau trang sifa cila dung dich khong duge duc hon dung dich d&i chimg tigu chudn chudn b tWong tu.
strdung 1 miclorua S5 (1 {1 ml = 0,000 1 % CI).

R 7.2.8 Tap chat kim loai
L.ay 50 ml may, thém 0,1 ml dung dich 0.1 % dithizon pha trong clorafam,

Mau cia dung dich thir phai |8 xanh hofic hai xanh xanh.

22
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R 8 Axit xitric monohydrat

Khéi lugng phan ti twong d&i: 210,14

R 8.1 Yé&u cdu ky thuat

Thude thir (CeH D7 HiD). % KhNg AR hom oottt i 99,9

Clorua (Cl), %, kidng ldnhon . i 0,000 5
Oualat (C04), %, khdng Wn hon . il dinidiminneanas. 083
Phosphat (PO.). 3, XhOn0 N BOM i i i e oo 0,601

Sulfat (SO,), %, KR&NG 18N ROR . 0,003

BAng (Cu), %, ¥hbng 8n BOr i wiicmii i e 0,000 5

SEL (P}, T, KEBAG N A ..o il i (0,000

Chi (Pb). % KRORGHON RON L e 000058
Cac-Chat 08 B CACHON hOB L/t ssisvsssmesioissamssssasiibsiraivviivanianmesore 2T PRED Y
Tro sulfat, %, KREMD ION MOO L. s e e 002

R 8.2 Chudn bi dung dich thir va dung dich so sanh

R B.2.1 Dung dich thir|

Hoa tan 5 g mau trong mét ugng nhé nuéc va pha lodng dén thé tich 50 ml.

R 822 Dung dich thirll

L&y khoang 7 g m&u, thém 0,2 mi dung dich amoni vanadat (1 %) va 15 ml axit nitric (R 19,
Bun trong obc ©b nap day trén bép cach thuy cho d&n khi phan ng ngimg: 1y nap ra va lam
bay hoi dén khd can.

Che 10 ml axit nitrie (R 19}, dun lai v lam bay hgi. Thém § ml dung dich axit clohydric (20 %) va
lam bay hoi dén khd. Hoa tan c2n trong mét Iugng nhé rute ¢4 chia 1 mi dung dich axit clohydric
(20 %), loc (néu cdn) va pha [oang d&n thé tich 50 ml

R 8.2.3 Dung dich thirlli

Hoa tan can thu dugc trang R 8.3.9 (tro sulfat) bang 10 ml ¢ung dich axit clohydric (10 %} trang
cdc nung hodc dia d3 s dung. Day ndp. dun Irén bép cach thuy trong khoang 10 phut va
pha lodng dén the tich 50 mi.
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R 8.2.4 Dung dich so sanh

Ly khoang 2 g méu. thém 5 mi phosphat 35 | (5 ml = 0,007 % PO, va Z5 mi sulfat 55 |
(25ml = 0,005 % SO, va& ti€n hanh nhy cach ehusn bi dung dich thir I, s dung ldng cac thude thit

nhu nhau

R 8.3 Phép thir

R 8.3.1 Thudc thir
Can khodng 2,5 g mau. chinh xac dén 0,000 1 g va ho# tan trong 100 mi nudc.

P&l voi dung dich nav. thém 2 got chi thi phenolphtalein (18 4.3.97} va chuén d& bing dung dich natr

hydroxit chudn dé tizu chudn, c(NaQH) = 1 moll, d8n khi dung dich 56 mau héng BEn trong 2 phal,

1,00 mi dung dich natn hydrosst, o{NaOH) = 1,000 meil, teang dudng vé 0,070 05 g C.H, 0, H,0.

R 8.3.2 Clorua

L&y 20 mi dung dich thit | (R 8.2.1) va &p dung GM 2,

Chuan bl dung dich 481 chiing tidu chudn, sir gung 1 ml clorug 88 1 {1 ml = 0,000 5 % CH.
E 8.3.32 Oxalat

Hoa tan 0.2 g mau trong 10 ml nudc va 4p dung GM 22,

Chudn bi dung dich 48i chimg tiéu chudn, sk dung 10 mi oxalat SS 11 {10 ml = 0,09 % C,0.),

R 8.3.4 Phosphat
Lay 20 ml dung dich thi || (B 8.2.2) v& ap dung GM 4.

Chudn bj dung dich &3 ching tigu chudn, s@ dung 20 ml dung dich so sanh (R B2.4°
(20ml = 0,007 % PO

R 835 Sulfat
Lay 10 ml durg dich thir [l {R 8.2.2) va ap dung GM 3.

Chuan bi dung dich d&i chiing tigu chudn, s dung 10 mil dung dich so sanh (R 8.2.4) (4 ml & 0,002 9%
S0.).

R B.3.6 Bongva chi

Xac dinh nhing nguyen 16 nay bang AAS theo GM 29, s dung 30 g miu va cic didu kign sau:

24
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| e ! a . = i . 1 5 " T 2 —-
| Mguyen to | Nongdo dungdich | Ngon |ira [ ek “‘F:_"‘HE huong
i | i i
, & ; Dung dieh the 1 | Axelylen-khang K 3247 !
| Pt | (R85} | | 2170hac2833 |
R 8.3.7 Sit

L&y 20 ml dung dich thdrl (R 8.2.1) va ap dung GM 8.1,

Chudn bi dung dich d8i ching tigu chuan, sir dung 1 ml sat S8 1 (1 ml = 0.000 5 % Fe).

R 8.3.8 Cac chat de bi cachan hod

L&y 0,3 g mBu bat va &p dung GM 18, s dung 10 ml dung dich axit sulfuric (95 % = 0.5 %) va
lam néng hén hep & 110 °C trong 30 phat,

Mau cda dung dich thu dude khéng duge dam hon dung dich tigu chudn G (xem GM 18),
R 8.3.9 Tro sulfat

Lay 10 g mAu va dp dung GM 16,

Kndi lugng cua cin khdng dude wudt qua 2 mg.

Gilf tai can nay d& chufin bj dung dich thir 11 (R 8.2.3).

25
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R 9 Pong(ll) sulfat pentahydrat
CuS0, 5H,0

Khéi lugng phén L tuong déi: 242 6§

R 9.1 Yéucau ky thuat

Thudo thir ({CuBO,.5H.G), %, Kheng nhé ham s S e 820

Clorua (Cl), %o, Khang lan hon i v ims aesceiaeeeeen s 0004
Niter18rg M), % Rhong din ham i i i e L i e vremst reepene U003
0 Y Rl s T tal g T e e L N USNUPTRIOT 0,005
Niken (M), %, khéngldn han 0, e U Y 0,008
Kali (K], %% khong Ion han .. B o S e Y R RO .7 5
Natri {Na}, %, KNang I0n RO L. D005
Keém, %, khong lgn hdn ... ., PR A s AT 0,05

R 9.2 Chuan bi dung dich thir

Hoa tan 10 g méu trong 50 ml nudc va pha loang dén thé tich 100 mi

R 3.3 Phep thir
R 9.3.1 Thudc thu
Can khodng 1 g mauw, chinh xac 6€n 0,000 1 g v& hoa tan rong khodng 60 m| nude,

Cha vao dung dich nay 5 mil dung dich axit sulfuric (20 %) va 3 g kall iodua (R 25), Chudn do iot tu do
b&ng dung dich natri thiosulfat chudn 4o tiéu chusn, ¢(Ma,5,0,) = 0.1 malil, thém chi thi tinh bét
(15 4.3.117) vao cudl phep chudn a5

1,00 ml dung dich nairi thiosulfat, e{Na,3,0,) = 0,100 molil, wong duong véi 0,024 87 g CuS0.5H.0.
R 9.3.2 Clorua

La&y 10 ml dung dich thit {R 2.2), pha laang dén the tich 20 m| béing nudc, va &p dung GM 2,

Chuén bi dung dich d8i chimg tiéu chudn, sk dung 1 mi clorua SS [ {1 ml £ 0,001 % G},

R6.3.3 Nitgtdng
L&y 10 m! dung dich thif (R 9.2}, &p dung GM 6.

Chuan bi cung djch d8i chimg tiéu chudn, si dung 3 ml nita S5 1l (3 ml = 5,003 % N

28
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R5.3.4 &&t

Lay 10 ml dung dich th (R 9.2}, thém 5 ml axit clonydric (R 13) va 1 gt awt nitne (R 13), Chidh vt
20 ml 4-matyl-2-pentanon va fira pha hiu co bang 18 ml dung dich axit Slohydric (25 %),

Chidt sat 1if pha hitu co bang 20 ml nude, Tach pha nudc va &p dung GM 8.1.

Chusn bi dung dich ddi chimg tigu chudr, sU dung 5 st 551l (5 ml = 0.005 % Fea).

R 9.3.5 Mikenva kém

Xac dinh nhimg nguy&n 18 nay bang AAS theo GM 28, st dung cac digu kién sau:

[ Wach eéng hucng

Nguyén t3 | MBng dd dung dich ‘ Ngor Iira | s
L ' | ' h 5
, Ni | % RS 232.0 haac 325,
Zn | | 21348 |
R 9.3.6 Kali va natri
%ac dinh rhimg nguyen 14 nay béng FES theo GM 30, s dung cac digu kign sau
i i ; - | N Budc séng
Nguwén ta Mang do dung dich | Mgen lua e |
K e " 766.5 '
Dung dich thir (R 9.2] -anetylen 1
Ma S | Ry S89.0 |
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R 10 Xyclohexan
CSHH

Khé&i lugng phan to tuang dai: 84,18

R 10.1 Y&u cdu ky thuat

Thude thir (CeH-2). %, KNANG MO RGN .o iamarsrmssssessmersssmnesaeesnes 98,5
Xyclohexen (CeHic). %o, KRONG 1IN NON i 0.05

Benzen (CeHgl. %. Khang ISR HOR i i e o 0,08

KRSI WaND TIBT Y. wviinrersssnonsipssime srnssin o oo RER A RS T4 By psm s 0,776 dén 0.77¢
Dim ddng bang. °C, KNENG ARG MOM oo e ssss s srnnee 9,0

C&n cdn lgi sau khf bay hdi, %, KROng IS0 hdn v 0,002

Cac chat 08 Bi caChan NOB ...o.ooviivivirs i erecvirre s nssensse s s svanasssssarsesscensrs GOA1L

NUAC, %, KNOAG ION NAM .o st sssssssra s sensseessessssmnmaens U301

R 10.2 Phép thi
R 10.2.1 Thuéc thiwr, xyclohexen va benzen
Ap dung GM 34, sir dung cac diéu kién sau:

Pha tinh s 5 % beNton + 8 % isodecyl phtalat

Chit mang ... ..o e Chromosork W [018 mm dén 0,25 mm
(60 mesh d&n 80 mesh ASTM)]

[ 11 YT T e i O e IRt o sy e PR R LT 4

Budng kinh trong Gz ool MM e 4

A R O e T T e i i Thép khéng ¢i

| e O N P NSTRY

Ll g T L el o R USRI & 2

Nhigt 86 detector, ®C e 200

KIBU GBIBEAGE oo evcecnees s basins e smaensensens s osems e VN NRIEA

K MENG coeeeeiniarmsrrsnsssinnsssinnnon i bah W P b Heali

Tocdddong, mbmin ... 50

PHEN MAU B [ i meissmesss s siemessvmramemresaeennts 5

R 10.2.2 Khaij luong riéng

Ap dung GM 24,1,

28
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R10.2.3 Biém déng béng

Ap dung GM 23,3,

R 10.2.4 Can cén lai sau khi bay hol
L&y 100 g {130 ml} mau va ap dung GM 14, say khd c3n trong 30 phut,

Knéi lugng cda can khéng dude vuat qud 2 ma.

R 10.2.5 Ch#t d& bi cacbon hoa

Lay 10 mil mau, 3p dung GM 18, sl dyng 10 ml axit sulfuric (95,0 % £ 0,5 %), trong khi [am ngudl d&n
10.°C, va d& y&n trong 5 ohit.

Knong x&y ra su hod den pha hity od ohia dugi

R10.2.6 Nudec

L&y 15,5 g (20 ml) mau v& 2p dung GM 12, s dung hon hop gém 20 mi metanal (R 18), 10 m|

clorafom (R 7) va 2 mi axit axetic (R 2) [am dung méi.
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R 11 Etanol
C,H.OH
Khéi lugng phan t tugng dai: 46,07
R 11.1 Yeéu cdu k¥ thuat
Thufc thir {(C;H,OH}, %, khdng nhd hon .. ... ..., 98,8
Metanel (CH,OH), %, Khong 10 RO e s mieess s sesssenneee 10,08
2-Propanol, %, Khong 180 hon C i e ese e st esssee e eene BL0M
K L By I o B i s S T B e e 0,789 4én 0,781
C&n cbn lai sau khi bay hal, %, KRENG 18R RGN o C.001
849 axit (tinh bang milimol Ky khang ldn hon L. v S R 0.035100 g
B kiém (tinh bang milimol OH'), kKhdng I8N hon ......ccoeevvieeiimeiiien e, 0,02/100 g
Céc chat khir permanganat (tinh thes O], %, Khéng 180 Ran .o ieenn.. 0,000 4
Céac chat dé bl cacbon hod .....oviiieeenieienn oo .. gat
Ruou bac cao han, %, Khéng I8n Ran ... 0,07
Hop chat cacbonyl (tinh theo CO), %, khong ldn hen .o, 0,003
Nude, %, Khong 1On Nan ... T T L 0.2
R 11.2 Phép thir
R 11.2.1 Thudc thir, metanel va 2-propanal
Ap dung GM 34, s dung cac didu kién sau
Pha Bnh: s s o i ... Porapak QS [0.15 mm gén 0.18 mm

Budng kinh trong etz ofl, MM ..
B e e R R R s S

BB AR el M0 e s S

(80 mesh d&n 100 mesh ASTM))

<

2,5

Thép khéng gi hodic. t&1 nhat, thuy tinh
130

Mhidtda dm, PO e s L 150

Nhiét dd detector, ®C ... 150

W R s e R i b Ngen Ilra ion hoa
L Ty [ P L e o Nitd (hodc heli)

Phan mau th, pb oo

Y Téie d8 dang cao hdn thich hdp hdn d&i vl mat sé thisl b,

a0

G250
09
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R 11.2.2 Kh&i lugng riéng

Ap dung GM 24.1.

R 11.2.3 Can con lai sau khi bay hoi
L&y 100 g (127 ml) m3u va 4p dung GM 14.

Knéi lvang clia can khang duge vugt qua 1 mg.

R11.2.4 Bo axit

L3y 79 g (100 mi) m3u va ap dung GM 13.1, chudn &3 béng dung dich natn hydroxit chudn dé
tieu chuan, o(NaGH) = 0,01 molf, va sir dung chi thi phenolphialein (13 4.3.97}

Thé tich chudn 84 khdng duge vugt qua 2.8 ml.

R11.2.5 D9 kiém

L&y 79 ¢ (100 mi) mau va ap dung GM 13.1, chudn 4§ bing cung dich axit sulfuric chuin da
tiéu chudn, ¢(1/2 H,S0,) = 0,01 molf, va sit dung chi thi mety| do (IS 4.3.6°).

Thé tich chuan dé khdng dude vuot qud 1,6 ml.

R 11.2.6 Céac chat khir permanganat

Ldy 20 g (25 ml) mAu va ap dung GM 18.1, s dung 0,1 mi dung dich kali permanganat (3,15 gl) va
dé yan dung dich thir & 25 °C trong 5 phit.

Mau héing ciia dung dich thu dudc phai khéng dugc thay d&i hoan toan.

R 11.2.7 Céc chét de bj cacbon hea

Lam lanh 10 ml axit sulfuric (95,4 % + 0,5 %) d&n 10 °C vA th&m 10 ml mau, via thém tu tU
ting giot vita khudy vi t5c dé khéng 88, 11&n tuc gil nhiét d8 clia hén hap dudi 20 °C.

Dung dich thu duge phai khong cé mau.
R 11.2.8 Rugu bdc cao

Ap dung GM 34, sif dung cac didu kign sau:

PHa i oo imeisssimsessssissmmnninmsisssisissvanisnissneann 3 30 Meopltex 400
Chromosorb G-AW-DMCS [0,125 mm dén
0,150 mm (B0 mesh dén 120 mesh ASTM)]

Chidudai el M i s it nasiisiennnd
Budng kinh trong clia 8L MM e 248
B T e e e e e S e e e e e Thep khang o
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Nhigt d8 08L 20 ovievmimress i o reneot s 80 den 200
Chuong trinh nhigt 0, TR s e i b 2

TR LU 1 T oSO S S o o2l

Mhiét do detestor. 5 5 A et a T B

T L7 ST 11 Toi o] SO U P S P VTR TEUP P Ngon |da on hos
PN PRI caeoessamensnasssnsnaratsmrrergspmeciotinnsyvons ymnie o 00 0 MDD

R 5 To [ R =10 " AL L) TR S S e 25

Fhan mau thir, u! e S S T b

R 11.2.8 Hgp chat cacbonyl

Lsy 2 g (2.5 ml) mBu va &p dung GM 23

Chuin bi dung dich d8i chimg tiéu chufn, st dung & ml cacbonyl S8 1| (8 ml = 0.003 % COI.
R 11.2.10 MNudc

Lay 8 g {10 mi) mau va ap dung GM 12, sif dung 20 ml metanal (R 18) [am cung mai.

3z
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R 12 {Etylendmltrli) axit 1atraaxet|c mudi dinatri dihydrat
CioH1uN,Na,0,.2H,0

Khai lugng phan tir tueng doi: 372,24

R 12.1 Yéu cdu ki thuat

pH {dung dich 5 %) oot T s B BTD
Thude thif (C,gHuN,Na,0,.2H,0). %. khéng nhd hen ... SR ST O
Clorua (1), %, KRBRG 1G0 NN (o e 0 i s e s sk 254 0,904
Axit nitrilotriaxetic {CHMOL). %6, KNANg 10 han v veeewesieesiiisimneioasneeo. 0,08
Sulfal (S0,). %, KNOng KR RO (it e e e s 0002
Béng {Cu). %. Khdng KIn han i GOH0 S
S31 {Fe), %, khong Bn RO ..o iisioedinmmsiiiimes esesrmsssseasisssnisinsaneriare . 0,007
Chi (Ph), %, khéng 1&n han .o, T R R R R T 0,001

R 12.2 Phép thir

R 12.2.1 pH

Xac dinh pH clia dung dich 5 % cia mau theo GM 31.7, su dung dign cue ehl thi thuy tinh,
R12.2.2 Thu8c thir

Can khodng 1 g mau, chinh xac é&n 0,000 1 g va hoa tan trong 50 mi nutc.

Cho vao dung dich nay 10 ml dung djcn dém dudi day va chudn do bang dung dich k&m clorua
chudn da tieu chudn, ¢(1/2 ZnCly) = 0,2 molil, k&t thiic chudn dé dung dich <& mau hdng, sif dung
ehi thi han hdp modan den 11 (4.3.8 7).

1,00 ml dung dich k&m clorua, 6{1/2 ZnCly) = 0,200 moll, tucng duong véi 0,037 22 g
CWH:JN]NE;D!-zH;O.

Dung dich dém: Hoa tan 67.5 g amoni clorua (R 5) treng 130 ml nude, them 800 ml dung dich
amoniac (R 3), pha loang dén thé tich 1 000 mi béng nudic va lac déu
R12.3.2 Clorua

Hoa tan 2,5 g mau trong 40 mi nudc dm, thém 3 ml dung dich axit nitric (25 %), gé nguéi. loc va
ap dung GM 2.

Chudn bi dung dich d6i chimg tidu chudn, st dung 10 mi clorua S5 11 (10 mi 2 0,004 % CI)-
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R 412.3.3 Axit nitrilotriaxetic

Hos fan 2 g mau trong 35 m! nudc va diéu chinh dén pH 2 bang dung dich axit clohydric (20 %),
Bun s&i trong 30 phl ve dé ngudi. Thém dung dich natri hydroxit [20 %) cho dén khi dung dich ca
pH nédm trong khoang 10 dén 11.

Cho dung dich cadimi clorus (5 %). tU W ting gigt, il pH ndm trong khoang 10 dén 11, cha dén khi
tao thanh ké! tla 1rang nhe. Loc. rda k&t 1a. gdp phan dung dich loc va phan nudc nifta, pha lodng dén
thé tich 100 mi Lay 50 ml, thém 0.5 mg axil nitrilotriaxelic v& phan tich cuc phd quét theo GM 32
dya vao 50 ml kia, bat ddu vdi E= - 0,6 V.

Chiéu cao pic cha dung dich m3u khing thém axit nitrilotriaxetic phai khing dugce 16n han mét nia
chigu cao pic clia dung dich cé thém vao axit nitrilotriaxetic
R 12.25 Sulfat

L3y 0.5 g m&u, trdn vdi 0,2 g nalri cacbonat khan (R 30), va nung néng trong cdc platin. Hod tan can
trong 1 ml dung dich axit clohydric (20 %) va 19 ml nute va ap dung GM 3

Chusn bi dung dich d5i chimg tiéu chudn, si dung 10 ml sulfat SS 11 (10 ml = 0,02 % 50,)

R 12.2.6 Bény, sat va chi

Xée dinh nhimg nguyén 18 nay bang AAS theo GM 29, 50 dung céc didu kign sau:

J Nguyéntd Néng d& dung dich Ngon I Vach cir;? husng |
|

1 Cu 3247

’ Fe 10 % Axetylen-khong khi 2483 |
! P i 217.0ho3c 2833




R 13 AXit clohydric
HCI

Khai Jugng phan t tugng d&i: 36,46

R 131 Yéu céu ky thuat

TCVMN 7764.2

Mau theo ddn vi Harzen, khong [dn hedn o s LT 0

Thude thif (HCHy, %, Khong nhd Ban .o i e gt
Clatitde (h, HhekhBng Wnhdn e m e s s s R R 0,000 2
Sulfat (S0, You dhdmg M Aom i e S R T n,oao 2
Sulfua (3Q,), %, khang ldr hen ... 0,000 2
Amoni ey M hEngde han asniiissinins s havanpnas  3E00:
Arsen (As), T, Khong [Sn hdn i s it i s et 0.000 005
Bdng (Cu), %, khéng 1dn han ; R R ... 0,000 01
St [Fa), %o KABNG T O v i i b vesias i dasen e paesae . U0 US
Tro sulfat, %, khéngldan hon ... .. S i T R T R R R 2,000 5

R 13.2 Chuin bi dung dich thif

1 2007

Lam bay hoi 200 g {188 ml} mau trang thidt bi cét quay chan khéng &&n thé tich khoéng 1 ml. Chuyén

toan bé Iuang mau e6n lai vae binh dink mie dung tich 50 ml, pha le@ng dén vach miz va lac deu,

R 13.3 Phép thir

R13.3.1 Mau theo don vi Hazen

Ap dung G 36,

R 13.3.2 Thude thir

Can, chinh xac dén ©,000 1 g, amgun thud tinh mang 6 dung tieh thich hap, cb gan dng maa guan d

mat dau,

Cho khodng 2 ml mau vao ampun, v du sl dung ki thuat giz nhigt 48 gan kin ampun va khang bi mét

thuy tink, Can chinh xac dén ©.000 1 g.

" HE| c@ san trén thi trudng 3 neng 46 khac 2lng phi hdp vai y&u cu kj thuat trén,
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Tirh st chénh léch khéi lueng cla phan mau thd. Cho ampun vas bink ndn dung 1ch 500 ml eé chds
san 200 mi nuge, dav bink bang Nt nham Lac binh d 13m 8 ampun va tidp fuc 13c cho dén ki (3% o3
hoi dugs hip thu noan toan. Sau dé mé binh, rla nut va thanh binh can than vél nudic va nahign ky
manh zmpun bi v3 bang dua thuy tinh, Chuén @6 dung dich béng dung dich natr hydroxit chudn s
tigu chudn, o(NaGH) = 1 molfl, s dung metyl dd (1S 4.3.6 ).

+.80 ml dung dich natri hydroxit, c{NaGH)} = 1,000 meli, turdng dudng vai 0,036 46 g HCL

R13.3.3 Clotydo

Cha thém 25 ml nutie va 1 ml dung dich o-lalidin {01 % trong asl clobydric 3 %) vao 10 g (8.4 mi) mau.
Mau vang cla dung dich thu dude khong dugs d&m hon mau vang cla dung dich dd| chifng
tigu chuén duge chugn bj tudng i, s dung 2 ml clo S8 11 (2 ml £ 0,000 2 % CI) v& 10 g axil
ciohydric khéng cé clo

R 13.3.4 SuMat

Lay 10 g dung dich thir (R 13.2) v& &p durna GM 3.

Chu#n bj dung dich déi shimg tiéu chudn, strdung & mil sulfat 35 |1 {8 ml = 0,000 2 % SO.L

R 13.2.5 Sulfua

L&y 50 ml nude, 1 ml dung dich Kali iodua (10 %) va 5 m| mAu véo binh nén dung tich 500 ml. Thém
2 mi tinh bot (IS 4.3.11 7), va chudn g6 bing dung dich ict chuln dé tidu chudn, ¢(1/2 1,) = 0.01 molf,

cho dén khl xuat hign mau xanh [am,

Thé tich chudn 88 khéng duoe vuot qua 0.5 mi

R 13.3.6 Amonl

Trung hog 6,6 g (5.6 ml) m&u, pha loang véi 50 mi nudie, dung dich natri hydroxit {32 %), s dung gidv
chi thi vi &p dung GM 10.

Chudn bl dung dich 481 chima Géw ehudn, s dung 2 mlamoni S5 11 {2 ml = 0,000 3 % NH,).

R 13,37 Arsen
Pha lofing 20 ¢ (18,8 ml) méu d&n 100 ml v& 4p dung GM 11.

Chuan bi dung dich 6ai ching tiéu chudn, st dyng 1 ml arsen S5 111 (1 ml = 0,000 D05 % As),

# mit clohydrie khdng dlo giilr nguyén khing mau khi duec thir thes qui trinh nay.
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R12.3.3 Daéng va chi

Aac dinn nhing nguyen 18 nay bang AAS theo GM 29, s dung cac didu kign sau.

.r Nguyén 19 | Néng dd dung dich | Ngon Ia | Vach L‘i::.? hudng
Cu 50 ml dung dich thir | ) j 334 7
' | [R 13.2) dugc pha loiang Aagtylen-khdng khi
| Pb | dén 100 mi \ 217 Ohoac 2833 |

R13.3.9 Sa
L&y 5 ml dung dich thiti {R 13.2), them 5 ml nudc va ap dung GM 3.1

Chudn bi dung dich d8i chimg tiéu chudn, stdung 1 ml sat S8 1| {1 ml = 0,000 05 % Fel

R 13,3.10¢ Tro sulfat
L&y 200 g (168 mi) mau va dp dyng GM 17,

Khé lugng cla can khéng dude vuot qué 1 mg

L 7
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R 14 Hydro peroxit
HEDE

Khéi lugng phan ti tudng dai: 34,01

R 14.1 Yéu cdu ky thuat

Thudc 1kl (H;C). % kKhGNg rhe BER i PR ap”

B8 axit {tinh bang milimol H7) ... i e e s A 031100 g
Clarua (Cl), %, kh&ng I6n hon s e 0,00005
Phosphat (PO, %. khong 18n hdn .. 00005
Sulfat (SOL). %, KNBNG I RO L..ieeiiie e cvessnssnsessssesserssrsmreranessres 0,000 5
Nitg tdng {(N), %, kN8N 180 KoM i sisimser st eeeeeany. 0,002
Bang [Cul, % KRERE N NEN <o i oeas o GOd0 O
SAl[Fe), Yo, KBANG ISR RON oo vmrcinnraiesneanessviivesnssnsieesmsis snessinesmnss B 00 02

Chi{Pb). %. KRAN@ 10 BoN ..o it e ciomimsscsnirmnsssrnsasossenion 0, O 02
Can con lai sau khi bay hdi, %, khéng lnhon ..o inee. 0,008

R 14.2 Phép thir

R 14.2.1 Thudc thir

Cén khodng 0,20 g mu, chinh xac dén 0,000 1 g, hoa véi 50 ml nube va 20 mi dung dich axit sulfuric
(16 %) va chuin 30 bang dung dich kali permanganal chudn d6 tidu chudn, e(1/5 KMnQ,)} = 0,1 mali,
d&n khi dung dich ¢ mau hdng nhat.

1.00 ml dung dich kali permanganat, ¢[1/5 KMnC,) = 0,100 moll, ludng duong v&i 0,001 700 7 g H.O,,

R 14.2.2 B¢ axit

Tron 10 g (9 ml) mau v 80 ml nudc kKhéng e cacbon dioxit va chudn do vai dung dich natri hydraxit
chudn dé tidu chudn, c{MaOH) = 0.01 molll, s dung chi thi metyl 36 (IS 4.3.6 7).

Thé tich chuan &8 khdng duac vuot qué 3 mi,
R 14.2.3 Clorua
Ly Z g (1,8 mi) m&u, thém 20 m| nudc va &p dung GM 2.

Chudn bj dung dich 68i ching tigu chudn, sU dung 1 ml clorua SS Il {1 ml = 0,000 5 % Cl).

" €6 thé sif dyng ehat n dinh thich hap.,
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R 14.2.4 Phosphat
Lam bay hal 10 g (2 ml} mau dén gén can treng cc platin va ap dung GM 4,

Chu#n bi dung dich d&i chimg tidu chudn, s dung 5 ml phosphat SS 11 (5 m| = 0,000 5 % PO,).

R 14,2.5 Sulfat
Lay 10 g {9 ml) mau, thém 15 ml nudc va ap dung GM 3.

Chu#n bi dung dich d8i chimg tidu chudn, sl dung 5 mi sulfat SS 11 (S ml 2 0,000 5% S0.).

R 14.2.6 Nita tng

L&y 2.5 g (2.25 mi) mau vao dia platin, thém 10 ml nuéc v& 1 ml axit sulfuric (R 37), va lam bay hoi dén
khoang 5 mi trén bép cach thuy. Cho thém 120 mi nubc va ap dung GM &,

Chuan bi dung dich A8l ehimg tidu chudn. s dung 5 ml nitd SS 11 (3 ml = 0,002 % N).

R 14.2.7 B&ng va chi

Xac dinh nhing nguy&n t& nay bang phép do von-ampe hoi lan anol theo GM 33, sir dung cac
digu kién sau;

Chudn bi mau:
L&y 100 g (90 ml) mau vao dia PTEE (hcac thach anh), thém 0.5 ml dung dich axit clohycric
(30 %, & tinh kniét cao) va lam bay hol d&n khd can. Hoa tan cén trong 1 m| axit elohydric trén,

va lai lam bay hoi dén khd. Hoa tan cén trong 0,5 mi dung dich axit clohydric (15 %, 46 tinh khiét
cao), va them 25 ml dung dich pyridin (1 %) (dung dich di&én phan hd tro).

DI&N CUE JBM VIBG ..voveeceiarsinssessssmsrresssiinisnis osmnsnsssnsnsnsnesseceencs s HQ
D8N GUE SO SANN 1oveinrremisisimmesser oo et et AglAgCl, KCI bao hoa
Dign the KRG dONG ...ooivnriiiieiieee s s e s 075V
DIBN th PIC oo ries e et s e Cu:=-005V

Ph: =031V
BN QA iiviassaiiius s s s i e A AR R Biing biéu do hiéu chuin
R 14.2.8 Sat

Xac dinh nguy&n I nay bang phan tich cyc phd quét theo GM 32, sl dung cac diéu kién sau:
Chuén bi mau:

Hoa tan c2n (dugc chudn bj tuong tu nhu mé ta trong R 14.2.7) td 100 g (90 mi) mau trong 5 mi
dung dich axit clohydric, (HCI} = 1 mol/l, va cha thém mdt vién natri hydroxit (R 24), 0.5 g ameni
lartrat va 1 ml dung dich amoniac (10 %) (dung dich dién phan hé trg).
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EIEneus [EMVIE . il s rekenins s it Hyg
DIEBIE | easdisiiliesssiiiaiiiainisneiiisnna =145
DENNGIE cevvvss e etireme oot ves e et biessesseeeesssscrsaniienssc B8NG bidu 68 hidu chuéin

R 14,29 Can con lai sau khi bay hai

Phan huy 100 g (30 ml) mdu trong &z platin, giu chat 1ong lanh, Lam bay hai dén khd can va
15m khé dén khéi Ivgng khéng déi & 105 °C = 2 °C.

Khai lugng cha can khdng dude vudt qué 5 mg

&)
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R 15 Hydroxylamoni clorua
HONH,CI

Khéi lvgng phan t twong déi: 69,49

R 15.1 Yéu cau ky thuat

ThutSe thet (HONHSCH, %, Khang nhE RGN e ey .. 98

B T S s o e e T S S PR 23d8n 4.0,
Sulist (SO0, T, KDSOE- I8 RON i e st s sims ievs oy mrrsins presmiiisss. 0 OB2
Amoni (NH.E %, KhONG 1N ROA i oo s nnniian s e T 5

Bong LEUY B RRONG: BN NN iisiuiss s oot s s frsvis sty minisimse 0,001

Sat (Fe), %, khang Idn han .o R A o e 05005
i E D % kDR am DO s S e e B

Can con lai sau khi nung (& 600 °C), %, khang I8n han ... - 0,0

R 15.2 Chuan bj dung dich th

Hoa tan 20 g mau, didu chinh bang dung dich amoni (R 3) dén pH 5, va gha lo2ng dén thé tich
200 ml {dung dich phii trang va khéng mau)

R 15.3 Phép tha
R 15.3.1 Thudc thi

©an khodng 1 g miu, chinh xac d&n 0,000 1 g, hoa tan trong khodng 100 mi nude. Chuyén toan ko
dung dich vaa binh dinh me dung tich 260 mi, pha ledng d&n vach va lac déu.

L&y 2000 ml dung dich nay, tham hén hop gdm 20 ml dung dich amoni s&tlll} sulfat
[25 % MH,Fe(50,).12H,0] va 8 ml dung dich axit sulfuric {25 %), dun 4&n 2&i, Sau § phat, gha loang
dan 250 ml béng nuse vira mai dun sdi va dé ngudi. Bun nong dén 80 °C, sau khi cho thém 2 mi axil

phosphonc (R 22), chudn do bang dung dich kali permanganat chugn 38 tigu chuin, o{1/5 KMnO,)
0,1 mol/l, ¢&n khi dung dich cd mau héng nhat.

1.00 m! dung dich kali permanganat. o /5 KMnO,) = 0,700 mebl, tugng ducng wvdl 0,003 475
HONH,CL

[{m]

R 1532 pH

Xac Gnh pH ca dung dich 5 % cla mau theo GM 31.1, sl dung dign cut ohi thi thuy tinh.
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R 15.3.2 Sulfal
Ly 20 ml dung dien thir (R 15.2) va ap cung GM 3.

Chudn bj dung dich déi chimg tigu chudn, sit dyng 4 mi sulfat 8811 (4 m! = 0,002 % SO.}.

R 15.3.4 Amoni

Hoa tan 1 g mau trong 25 ml etanel [85 % {ihec iha tich)] va thém 1 mi axit hexacioroplatinic{iv
(10 %

Trang vong 16 phint khéng cb sy thay d8i xay ra trong dung dich

R 15.3.5 Ddng vachi

Xac dinh nhimg nguyan 18 nay bing AAS theo GM 29, sif dung cac didu kién sau.

| " ]
Nauyén 16 Méng dg dung dich Ngon Iua Vach céng hirong —l
nrn
Gu | 3247
0% pAxetylen-khang khi
Py | 217.0 hoac 283 3 |

R 15.3.6 Sit
L&y 20 mt durg dich thir {R 15.2) va ap dung CM &.1.

Chudn bi dung dich d6i chimg 12w chuin, s dung 1 mlsal SS11(1 ml = 0,000 5 % Fe)

R 15.3.7 Cancon lai sau khi nung

Tém ust 10 g mbu bang axit sulturic (R 37}, dun nhe nhang trén bép dign cho dén khi knong con khal
tréng bay rz va nung 3 600 °C A&n héi Iudng knong déi.

Khdi lugng cda cén khong dugs vugt gua 1 mg,
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R 168 Magie clorua hexahydrat
MgCl,.6H,0

Khai ludng phan tf luang déi: 203,31

R 16.1 Yeu cdu ky thuat

Thude thi (MgCl;.6H,O). %, KRENg RRENON s s 93

PH (AUNG QICH T T0) - ooemeoviiervrrrroncssnstemmneneem sy irremsss 11e s apg s mess annees mens 5,0d&8n 5.5
Phosphat [FC,), %, KhOng I8 fON oo irinieimess i e s se e s e 00005
Sulfat (S0.), 96, KBONG I8N AER cavrivieeecirirrinisesin s s asrees s ssssssssssss s pessnsens g.00z2
Nitg tdng (N). %, KRARGIEN HON oo e 0002
Bari [Ba), %, khdngldn hdn ... PSSO SPRRRSPRPIR § 111,41
Canki{Ca), %, KNoOng IGN TON 1o reeeeeeriinieserisrenrs merenes asremes s sastisssnsnrnrasnssenmin G401
DEng (Cu), %, KRGNG 10 HOM eviiiiverrrmenes e emssnes s eemremeemee e e et e 0,000 5
Sat [Fe), %, khénglan han ... ... OO PRRRPRFC s D RPN PR Dol Lo L £ £
Chi (PD), %8, KRONG KT FION +evemsresernrrrrrssmssrossnsssnsrsnmms b sassnass bsansinmnisnssnensissia s 0,000 5
Kali (K), %, khing lgn hon ..., S e BN 0 oo D C R 0,005

MNatri (Na), %o, Kharg 100 HON oovveeeeceevvarrrireessssnrsnsrss sassssiamnssnssassissenssersnaes 0) GOS

R 16.2 Chuan bi dung dich thir

Hoa tan 40 g mau trong khoang 100 ml nufic va pha lodng d&n thé tich 200 mi [dung dich phai trong
va khong mau).

R 16.3 Phép thir
R 16.3.1 Thudc tho
Can khoang 0,80 g mauy, chinh xac d&n 0,000 1 g va hoa tan trong khodng 100 ml nudc.

Che vae dung dich naly 1 g amoni ciorua (R 5), 1 ml dung dich ameniac (R 3), 40 mg hon hop medan
den 11 (IS 4.3.8") chuan d& bang dung dich EDTA chudn da tieu chudn, ¢(1/2 EOTA) = 0,2 molil.
dén khi dung dich €& mau xanh,

1,00 ml dung dich EDTA, ¢{1/2 EDTA) = 0,200 mel, tugng duang vai 0,020 33 g MgCl,.6H,0.

R16.3.2 pH

Xac dinn pH elia dung dich 5 % ofia mau theo GM 31,71, s dung dién cue chi thi thuy tinh,
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R 16.3.3 Phosphat
Lay 50 ml dung dich thir (R 16.2), cho thém 30 ml nudc v ap dung GM 4.

Chudn b dung dich 661 ehimg téu chudn, s dung 5 ml phosphat S5 1 (5 ml = 0,000 5 % PQ.)

R 16.3.4 Sulfat

L&y 20 ml dung dich thit (R 16.2) va 2p dung GM 3

Chudn bi dung dich déi chimg tisu chudrm. s0rdung B mi sulfal S8 (| (B ml = 0,002 % 80,)
R 16.3.5 Nito tang

Pha ioang 5 ml dung dich thr (R 18.2) 88n thé tich 140 ml bang nudc v 4p dung GM &
Chudn bi dung dich 681 chimy tidu enudn, s dung 2 mi nits S5 11 {2 ml = 0,002 % N).

R 16,36 Canxi, dong, sat va chi

Xac dinh nhimg nouvén 13 nay bang AAS theo GM 29, sirdung cac diéu Kién sau:

5 f & :
Nguyén t& Nang 4 dung dich Mgon lua H Vach c?::g hudng
o 5% 4927
|
Cu 13 % PO — | 2247
" en-khéng .
e S dung dung mdl chit 2483
trong GM 35
| Fb 217.0 hoge 283,32
R 16.3.7 Bari, kali va natri
Xae dinh nhimg nguyén 16 nay bang FES theo G 30, sif dung cac Jiéu kién sau;
¢ T z F
i MWguyén t& Néng dé dung dich | Ngon lira Bu‘t:!:;'.:nng
[ Be ' 5536 :
® e Oxy-axetylen 766,5 i
|
Ma 0.8 % Lt 2e R |
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R 17 Magie oxit
MgO

Khai lugng phan to tvong d3i: 40,30

R 171 Yéu c3u ky thuat

Thudc thl (Mg} %, khong nhd Bon e — O — 95,0
Chit khong ian trong axit clonydric, %, Khang 180 Ron oo, 8,07
Chat tan trong ruge, %, khéng ldnhan o R . . -
Cacbanal (tinh thea CO4), %, KAGAG 18N ROM L e ceveesssmninns 1,8
Clorug:fO1: %, KRG AN DO . i o esiimia s i e pes s s st rame e 0,01
Sulfat [S0,). %, knang 1n har ... ... I e, —— —— 0,02
Hitg tdng {M), %, khdng lon hon ... B o T . ST .. 0002
Arsen (As), 36, Khong 180 RON o s o s e 0,000t
Bari va stront (tinn theo Ba), %, Kh&ng ln hdn 0,005
Cari (Sa), %, ERANG 180 HEM e innns st sragraapsansapmrsy smnsssssnernasan b GiH3
Béng (Cu), %, KNANQIANNON e 0,001
Kim loal nang (tinh thea Ph), %, KRONG 1An AOM coii e 0,003

SEF R, . KBS NI O iumsssesmsmsnso s s im0 0
Keali (K), %, KREBNG IN HON (i s g e st e 0,005
Malri (Na), %, Kheng 180 ROm oo i s s s s e Q0,2
KEm (Zn), %, KNENG K80 NON wverescvimeeniisin s e e enn . 0,003
Lugng mat sau Khi nung (& 800 *G), %, Kh&ng 180 hon e 40

R 17.2 Chuin bi dung dich thir

Lsy phan dung dich loc cla chép xac dinh cac chdt khong tan trang dung dich axit clohydric
(xem R 17.3.2) va didu chinh §&n pH 3 bang dung dich amoniac (R 3), Pha lodng h&ng nudc dén
thé tich 200 ml.

R 17.3 Phép thu
R 17.3.1 Thude thir

Cin Khodng 1 mau, chinh xac dén 0,600 1 g, Nod tan trong khoéng & ml dung dich axit clohydric
(25 %) v 10 ml nude. Chuy&n toan bd dung dich vao binn dinh mde dung tich 500 ml, pha ledng dan
wach milc va l4c déu,
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Ly 25,00 ml dung djch nay, trung hoa bang dung dich amaniac (R 3], che du 1 ml dung dick
amoniac nia. Cho S0 mo hon hgp medan den 11 (4.3.8°) v chudn 46 béng dung dich EDTA

c{ V7 EDTAY = 0,2 mell, dén khi dung dich oh mau xanh,

1,00 ml dung dich ECTA, £{1/2 EDTA) = €.200 melfl. tugng duong vai 0,004 030 g MgC.

R 17.3.2 Céc chil khéng tan trong axit clohydric
Hoa lan 20 g mau treng 40 mi nude v 150 ml dung dick axit clohydric (25 %),

Bun é&n sdi. 88 ngudi, loc gua phéu loc thuy tink xdp (66 xOp Mo. 40 — duéng kink 1& 16 um dén
40 wm!. gil lai phan dung dich loc 98 chudn bi dung dich thi (R 17.2), va sdy khé can dér
khéi luong kKhéng dgi & 105 °C,

Knéi lugng ciia cin khéng dugc vugt qué 2 mg.

R 17.3.3 Cac chéat tan trong nudc

L&y 8 g mau, thém 90 mi nuéce, dun 6én séi va loc. Lam bay hal 60 ml phdn dung dich loc dén
khé can va say KNd can dén khoi iugng knong 381 & 600 °C,

Khéi lugng cla can khéng duge vugt qué 10 mg.

R 17.3.4 Cachanat

Che 1 g mdu vao thi€l b chung cat, thém khoang &0 ml dung dich axit sulfuric (16 %) va hép thy
cachon diest duds teo thanh trong binh hp thy <& chifa hén hop (theo the tich 2:1:3) 1, 4-dicxan-
benzylamin-etanol [95 % (theo thé tich]]. Chufn dé bing dung dich tetrabutylamoni chudn do
tigu chudn, of{C,H,NOK] = 0.1 maldl, sir dung dung dich thymal xanh (0,2 % trong 1.4-dioxan) lam
chat chi thi.

Thé tich ehudn 456 khéng duoc vwot qua 3.4 ml,

R 17.35 Clorua

Hoa tan (.5 ¢ méu trong 7 ml dung dich axit nitric (25 %), thém vae 20 ml nude, dun dén sbi vé
ap dung GM 2.

Chudn bi dung dich déi chimg tiéu chuan, sif dung 5 ml clorua SS 11 (5 mi = 0.01 % G,
R 17.3.6 SuHlat

Pha lodng 5 mil dung dich thir (R 17.2) v& 20 ml nude, trung hoa béng dung dich amoniac (R 3) va
&p dung GM 3

Chuan bi dung dicn 651 ching tiéu chudn, sif dung 10 mi sulfat SS 11 (10 ml = 0,02 % S0,
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R 17.3.7 Nito tang
Hoa tan 1 g mau treng 8 ml dung dich 2@t clahydric (25 %) wa ap dyng GM &
Chudn bi dung dich d&i chimg tiéu chudn, sir dung 2 mi nits SS 11 {2 ml = 0,002 % N}
R17.3.8 Arsan
L&y 50 ml dung dich thdt (R 17.2) va ap dung GM 11

Chudn bi dung dich déi ehing tigu chudn, st dung 5 mi arsen SS IIH{Em| = 0000 1 % Asg)

R 17.3.9 Bari va stronti

Trén 25 mil dung dich bari clarua dihydrat [0,02 % BaCl. 2H.0 freng etancl 30 % {theo the tich]] wa
1 mi dung dich natd sulfat decahydrat (40 % MNa;30, 10H,0) {dung dich taa mEam). Sau thdi gian
chinh ®3c 1 phit, thém vas ndn hop dung dich thu duge 10 mi dung dich thir (B 17.2) 95 dugs
zxit hoa trutic bang 0.5 ml dung dich axit clonydric (25 %) va 10 ml nudc.

Sau 10 phut, 0 duc cla dung dich thu duac khéng dude Idn hon d& duc cua dung dich d6i chilng
figu chudn diee enudn bituong W, 50 dung 5 ml bari 85 11{3 ml = 0,005 % Baj.

R 17.2.10 Canxi, déng va kém

x&e dinh nhimg nguyén @ nay bang AAS theo GM 28, st dung cac diéu kien sau;

. ' , ‘ ; I
|_ Mguyén to Ndng dg dung dich | MNaen lua | Vvachcdng huang |
(trong 73 gfl dung dickhh | rm |
[ axit clohydric)

I Ca ! i 4227 !

| |
' Cu . 4% Auetylen-khang khi 3247 |
= ; 7
Zn [ | 2132 |

R 17.3.11 Céc kim loai ndng

L&y 10 ml dung dich thd (R 17.2}, thém 0.5 g amoni clorua (R 3), trung foa bang dung dich
armoniac (R 3) va ap dung GM 7.

Chun bi dung dich a8/ chimg tiéu chudn, st dung 3 ml chi S5 I (3 mi = 0,003 % Pb),

R 17.3.12 St
L3y 5 mi dung dich thir (R 17.2) va ap dung GM 8.1,

Chudn bi dung dieh ddi ching tigu chudn, st dung 5 ml s&t 8S 111 (5 mi = 0,01 % Fe)
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R 17.2.123 Kali va natn

Xa¢ dinh nhimg nguyén 1& nay béng FES thee GM 30. sir dung cac dieu kién sau;

s
Mguvén t& | Nong do dung dich | Ngon Iz Bude séng
. {trong 73 gl dung dich | Am
| axil clohydnc [
K ! 4% | Qixy-zxetylen | 766.5
S —
Mz 0.1 % i 589.0

R 17.3.14 Lugng mét sau khi nung

Nung 0,5 g mau ¢ 800 °C dén khdi lugng khéng ddi.

Khéi luong mét khang uge vust qua 20 mag.
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R 18 Metanol
CH,OH

Kh#i lugng phan t tudng doi: 32,04

R 18.1 Y&u ciu ky thuat

ThUfc thir (SH,QH), %. khéng nha han ... R S R R 9B

KRG Iong FIERD, BIM i reoees b e R 0,791 dén 0,753
Can can lai sau khi bay hei, %, knéng lannon ... arms e 00

Ba axt (tinh badng mitimel H™), khéng lan hdn ... R o e 61 £ oLt R E [E28 o

D& kigm (tink bang milimal OH™. KhBNG 18N KON v oo 0,02/100 g

Cac chat khi permanganal [tinh theo O, %, khang 10 Don e Cauo s
Cacchatdd bicachon o8 .. i o dat

Hop chdt cacbonyl (tinh theo CO), %, Kh3ng 6N Ran . 0,005

MG, %, khong 180 hon ..o et e e m e T G TR

R 18.2 Phép thi

Ap dung GM 34, s dung cac diéu kién sauw:

Bha AR oo i e e e e i T GAS T WaX 400

CREL MBAG +iooorieiei e e iisaes s isssssnsiesseensiniacan - GRTOMOsOrD. W [0,18 mm dén 0,25 mm
(80 mesh dén 80 mesh ASTM}]

CHIBG B T it S L S B e 8

DUEing kinh trong 608 GOt MM.....oweimmsassmisiiin 2

VB TBL GO vvvovnssieersosssssssinstsidiomrpissnsesssvinsioessities s 1MEPHRNANG gi

NBIBEIGCOE 56 oiivorerinissssiiss bbb i itimarisisaiiivess 50

MRIEL A0 BOM, "0 it isinn e eaas s 150

MRiEt d6 deteetar, *®C i s 190

KIS0 dEBOION « iiiuit v iaeio o foai i e erisismsmisams i cines. DAN PR

Wehi priginig oS R R . ETER

Téc: ati diwg, mifrmln Lo iimsiniminsamis tassn 98

PRANHEUTIE O ool nsmnimien R

R 18.2.2 Khai lugng riéng

Ap dung GM 24,1,
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R 18.2.2 Can con lai sau khi bay hdi
L&y 100 g {126 ml} mau va ap dung GiM 14

Khéi lugng cha cin khéng dugc vugt gua 1 mg

R18.2.4 D¢ axit

L3y 79 g (100 ml) mau vd ap dung GM 131 chudn 66 bing dung dich natri hedrexit chudn d2
tieu chudn, ¢iMaOH) = 0.01 melll. va st dung ohi thi phenciphialen (1S 4.3.97),

Thé tich chufin dd khéng dugc vugi gua 5.2 m

R 18.2.5 D& kiém

Ly 78 g (100 ml) mau va ap dung GM 131, chudn d6 oang dung dich axit sulfuric chuan dg
tiéu chugn, ¢[1/2 H.50.) = 0.07 mell, va sif durg chi thi melyl 48 (15 4.3.8%).

Thé tich chuan 88 khang fude vual gud 1.6 ml.

R 18.2.8 Céc chat khir permanganat

Léy 1€ g (20 ml) mau va ap dung GM 19.1, th8m 0,1 ml dung dich kali permanganal (3,16 gil) va
dé yan dung dich thir & 15 *C trong 10 phot,

Mau hang eda dung dich thu duoe phal khéng dude thay d8i hoan toan,

R 18.2.7 Cac chat d& b| cacbon hoi

Lam nguéi 10 ml axit sulfuric (95 % = 0,5 %) dén 10 °C, vira khudy via thém 1 1 titng giot 10 m
mau, ouy tri nhiél 46 clia hén hop khang qua 20 °C

Dung dich thu duac phai 1& khéng mau hoac cuang 48 mau cla dung dich khang dugs dam hon
mau cla dung dich axit sulfuric hodc mau ciia may

R18.2.8 Hdp chit cachonyl

Léy 4 g {5 ml) mau va pha Ioang 8én 20 mi bang metancl khang ¢ cacbony! (RS 4.2.117). Léy 2 ml
dung cich nay v& &p dung GM 23.

Chudn bi dung dich ddi chimg tigu chudn, sir dung 2 ml sachomyd SS11(2 ml = 0,005 % COY.

R 18.2.9 Nuoc

L&y 8 g (10 ml] mau va ap dung GM 12, st dung 20 ml metanal (R 18} |am dung méi,

gD



TCVN 7784-2 : 2007

R 19 Axit nitric
HNO,

Kh&i lugng phan 1 tuong dai; 63,01

R 19.1 Y&u cdu kj thuat

Thudc thd (HNG,} %, khang nhd han ... e e s g RS 2 e G
Clorua (€Y, %, khonglgn han ..o i B PR AR 0,000 05
Sulfat (S0}, %, KRANG BN BON s ... 0002
Arsen (As), %, khong l&n han ..., e PR T e o s e iz 0000
Bang (CU), %, KNONg 180 Nan i e e C RN
SAL {Fal, Y, KRERG IAM NON wivmemreesoini o s s g.poog2
Chi [Ph), %, KRONG WM NOM i s e ¢.000 01
Tra sulfat, %, khéng lnhdn ..o T R R R 0.001

R 19.2 Chu&n bi dung dich thir

Lay 300 g {210 ml} m&u vio cdic 400 ml, tném 0,1 g natri cacbonat khan (R 30) wa lam bay hoi dén
kho can, Hoa lan c&n trong 60 ml nudc.

R 19.3 Phép thi

R 19.3.4 Thudc th¥

Can chinh xac d&n 0,000 1 g, ampun thuy tinh méng ¢ dung tieh thich hop, cé gén dng maa quan &
maL diu

Che vae ampun khodng 2 ml mau, su dung k¥ thust gia nhigt gé gan kin ampun khing bi mat thug tinh
wa can chinh xdc d&n 0,000 1 q.

Tinh sy chénh |éch khé lugng cua phén miu thit Cho ampun vao bink nén dung tich 250 ml ¢d chia
50 mi nuéc va day binh bang nut thuy tinh nharm. Lae binh && |am v8 ampun va tép tuc Me cho d&n ki
tit ca hdi dudc hép thu hoén toan. Sau do md binh, rifa ndt va thanh binh cdn than vai nudc va nghién
k7 manh ampun bj v& bang d0a thuy tinh, Chugn do dung dich béng dung dich natr hydroxit chudn &9
tiau chudn, c{NaOH) = 1 molil, sif dung chi thi metyl do (15 4.3.6 ).

1.00 mi dung dich natri hydroxt, c{NaOH] = 1.000 mal/l, tuang duong vidi 0,063 01 g HNG,,

| Axit itric €6 sdn trén thy tréng ¢f néng 48 khac cing phi magp véi yéu cdu ®§ thudt (rén, khéng dugc
ap dung, mac 4 axit nitric ¢6 ¢hla 95 % d8n 100 % HNO,.
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R 19.3.2 Clorus
Lay 10 mi nudc, thém vao 10 mi dung dieh thlr (R 19.2) va 1 ml dung dich bac nitrat 17 g/l

Trong vang 15 phit dung dich the dude phaj khdng bi duc.

R 12.3.3 Sulfat
Lay 10 ml dung dich thir (R 12.2) va 4p dung GM 3,

Chudn bl dung dich d6i ching tigu chidn, st dung 10 mi sulfat 851118 ml = 0,000 2 % SO,
R 18.3.4 Arsen

L&y 20 ol dung dich thir (R 19.2} va ap dung GM 11

Chufn bi dung dich &5i chimg tiéu chudn, st dung 1 ml arsen SS 111 {1 ml = C,000 001 %).

R 19.3.5 Dong va chi

X&¢ dinh nhimg nguyén 18 nay bang AAS theo GM 29, sir dung cac didu kién sauw’

Vach cong hugng

f T T
'| Mouyén 18 | Néng dd dung dich Ngen lie : s
1
| |

Cu | 20 ml dung dizh thir l 3247

| IR 152} duoc phiz Inang [ Axetylen-khing khi |

i | dEninétichsomt | 2170 hoge 2833

R 19,36 Sit

Lay 10 ml dung dich thi (R 19.2) va ap dung GM &.1.

Chudn b dung dich d8i chimg tidu chudn, s& dung 1 mis&t SS 11 {1 ml ='0,000 02 % Fe).
R 18.3.7 Trosulfat

L&y 100 g (70 mil) mAu va ap dung GM 17,

Khdi litdng clis can khéng dudge vudt qua 1 mg
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R 20 Axit oxalic dihydrat
C,H,0,.2H,0

Khoi lugng phan to tuang dai: 128.07

R 201 Yéu cau ky thuat

Thudc thi (CaH,0,, 2H20), %, Khang nha Rom oo TR . 995
Clorua (G}, %, khong ddn hdn L. e e e 0,000 8
Sulfal (S0, %, KBENG IS RO e e e e L E0E
Mitg tdng (MY, %, KRONG (M TGO L uiiiiiien o ireniessaas st it sesn e e ssra s e by 0,801
Canxi (Ga), %, knong |Gn hdn . .. R © 4 & &
®im leal ndng (tinh thag Pbl, %, KRBNg 180 BOR Lo s eressiesns e 0,000 %
Sat (Faj S nong B BOR i i i s A e s s 0,000 2
Trosullat: Yo KRG I B i s b e i e s s 0,01

R 20.2 Chuan bj dung dich thi

R 2021 Dungdichthir]

Hod tar 20 g mau bang nude 3m va pha lodng dén thé tich 200 mi {dung dich phai trong va khdng mau).
R 20.2.2 Dungdjchthirl]

Lay 12 g mAu va 1 o natri cacbanat khan. Thém 1 giot dung dich amonl vanadat (1 %), va lam
bay hai vai 1an «&i 20 mi axit nitric (R 1%) cho 9én khi phan huy hoan tean v& Khdng cén cac oxit
clia nite thoat ra. Lam bay hdi mdt |&n nita v0i 20 ml dung dich axit clohydric (25 %) va hoa ian

can trong 1 mldung dich axit clohydrc irén va 24 ml nude,
R 20.2.3 Dung dich thir Il

S0 dung qui trinh qui dinh trong R 20.2.2, nhumg diing 2 g mau.

R 20.3 Phép tha
R 20.3.1 Thude thir
Can khoang £.25 g mau, ¢hirh xac d8n 0,000 1 g va hea tan trong khedng 50 mi nude,

Axit hoa dung dich h3ng axit sulfuric (R 37), chudn d3 & nhigt dd khedng t 80 °C ¢&n 80 °C bang
durg dich kali permanganat chudn da tidqu chudn, o(1/5 KMnO) = 01 mol!, §8n khi dung dich cd
mau hdng nhat.

1,00 ml dung dich kali permanganat , &{1/5 KM, = 0,100 mal, twong dusng vai 0,006 303 3 ¢
CaHs 0, 28,0,
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R 20.3.2 Clorua
L3y 20 mi dung dich thirl (R 20.2.1) va ap dung GM 2.

Chu#n bj dung dich déi chifng tiéu chuén, sif dung 1 ml clorua SS 11 (1 ml = 0,000 5 % CI).

R 20.3.3 Sulfat

L&y 4 mi dung dich thir Il (R 20.2.2) thém 14 ml nudc va ap cyng BM 3, tuy niven kheng can axit hoa
dung dich thar il

Chuan bi dung dich @8i chimg tiéu chuén. st dung 8 ml sulfat 88 I (4 ml = 0,002 % SO.) va 4 m|
dung dich thir lll (R 20.2.3).

R 20.3.4 Nito téng

Fha io&ng 20 m| dung dich thr | (R 20,2.1) d&n 100 ml bang nuwéc va ap dung GM 8.

Chuan bi dung dich ddi chifng tidw chudn, s dung 2 mi nitd SS 11 {2 ml £ 0.001 % N)

" 20.3.5 Canxi

Xac dinh nguyén 15 nly bang AAS theo GM 29, sif dung cac diéu Kién sau:

| MNguyen té Nérig d& dung dich I Ngon |Ua Vach cénl:r? hudng
| Ca Dung dich thi | (R 20.2.1) I sxetylan-khang khi 4227

R 20.2.6 Cac kim loai nang
Ly 10 mi dung dich thir Il (R 20.2.2), trung ho& bing dung dich amoniac (10 %) va ap dung GM 7.

Chudn bj dung dich d6i chitng tiéu chufn, st dung 2 ml chi SS I (2 ml = 0,000 5 % Pb) va 10 ml
dung dich thi Ill (R 20.2.3).

R 20,37 Sat

Ldy 20 ml dung dich thir | (R 20.2.1). 2 mi dung dich axit 5-sulfosalicyic va 5 ml dung dich
amoniac (R 3).

Mau vang cla dung dich thir phai khéng duge dam hon mau cla dung dich d8i ching tiéu chudn
chudn bi tudng tv. sC dung 0.4 ml s3t S8 11 (0.4 ml £ 0,000 2 % Fe).

R 20.3.8 Tro sulfat
Ldy 10 g mAu va ap dung GM 16.

Khéi luang ciia can khong duge vugt qua 1 mg.
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R 21 Axit percloric
HCIO,

Khai lugng phan tir trdng déi: 100,48

R 21.1 Yé&u cdu ki thuat

TRUGE ECH CIO Y, U8 caiihiintireiis smmnn e eet s i b s et s b s 7O dér 73"
Claral {(C105), % KRARG 1N BON - R C.001
Clorua (CI}, %, khang 18n Ban s o e s g 2,000 3
Cla ter do (C1), %, KBORG 18R PON e s s s o 0,000 3
Phosphat va silicat {tinh th=e S3i0,}, %, khong P T PRSP 0,005
Sulfal {304, %, KRong A RN i e N 0,001
Nita 1dng (N), %. KREng [N RO ..o, S - Aok 0,002
Arsen (As), %, khéng lén han ... B L N SO = e 0,000 005
BANG (CU), %, KNGNG 'EN NN crreeriaiiiinsseessss s me s s s b e 0,060 01
841 (Fe), %, khong dn hon v e S s R P b e ARREAAY ... goo02
Chi (Pb}, %: KNANG MM HON ooiieerresioonmmsesessma s snasasr st — . 0,000 01
Mangan (M), %, KRENG 18N NOM i s s e 0,000 05
Bac (Ag) %6, KhONG 18m Man e s 0,400 8
Tro suliat, %, Khang KON DOM coe e i et e o O3

R 21.2 Phép thlr

R 21.2.1 Thudc thir

Can knodng 5 g mau, chinh xac dén 0,000 1 g, pha leang bang 50 mi nudc. Chudn d5 bang dung dich
natri hydroxit chudn da tisu chudn, c(NaOH) = 1 mald, sif dung chi thi metyl do (15 4.3:6 7).

1,00 ml dung dich natri hydroxit, s(NaOH) = 1,000 melll, tuong dudng vdi 0,100 5 g HCKD..

R 21.2.2 Clorat

Pha lodng 20 g {12 ml) mau bang 33 ml nudc, thém 2 ml axit nitric (R 19}, 0,1 g natr nitrit va
2.5 mi dung dich bac nitrat 17 gil.

Sau 5 phat, mau tring sira cla dung dicn thu dugc knang duse d2m han mau clia dung dich ddl chimg
Héu chudn duge chudn bi tuong tu, sif dung 8.5 mi clorua SS 11 (8,5 ml = 0,001 % CIO,).

" Axit percloric c6 30 trén hi truéna & cac ning do khac phl hop woi yéu céu k§ thuat trén
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R 21.2.3 Clorua
Fhs loang 10 g (6 ml) m&u bang 45 ml nudc, thém 1 ml dung dich axit nitric (30 %) va ap dung GM 2.

Chudn bi dung dich dai ching tigu chuén, st dung 3 mlclorua SS11{3 m! = G,000 3 % CIj,

R 21.2.4 Cletude

Pha loang 1.8 g (1,1 ml} mau véi 20 ml nudc dun sdi va dé ngudi. Thém 1 ml dung dich cadimi iotua vi
1 mi tinh b&t (IS 4.2.11 7) v& 6€ & chd 161 trong 10 phit.

Sau khi them 0,05 mi dung dich natri thiosulfat, c(Ma.S,0,) = 0,005 moll 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 %} v& pha lodng Gén thé tich 80 m! bang
nuéc, Cho 5 mi dung dich hexaamoni heptamalypdat (10 %) va diéu chinh dén pH 1.8 béng axi:
clohydric (R 13). Cho 10 ml axit clehydrie (R 13), chiét vai 20 ml 4-metyl-2-pentanon, Ria pha hiy
oo vai dung dich axit clohydric (0,5 %) va khlr bang 0,2 m| dung dich thigc(ll) clorua [SnCl,. 2H,0
2 % pha trong axit ciohydric (R 13)).

Mau xanh ciia pha hifu co phai khéng dudc dam hdn mau cGa dung dich ddi ching tiéu chudn
chudn bi tugng 1y, sif dung 2,5 mi silicat SS 17 & ml = 0,005 % Si0y)
R 21.2.6 Sulfat

Pha lo8ng 5 g (3 mi) mau véi 10 ml nudc, trung hoa bang dung dich amoniac (R 3). pna lodng dén
thé tich 20 ml va &p dung GM 3,

Chuén bi dung dich d&i chimg tiéu chuan, st dung 5 mi sulfat SS 11 (S5 ml & 0,001 % S0,),
R 21.2.7 Nito tdng

Pha logng 1 g (0.6 ml) mau vdi 140 mi nudc va ap dung GM 6.

Chuan bi dung dich g6 chimg tiéu chuén, s dung 2 mi nita SS 11 (2 ml = 0,002 % N).

R 21.2.8 Arsen

Pha lodng 40 g (24 ml) m3u bing 50 m! nudc va &p dung GM 11.

Chuén bi dung dich d&i ching tigu chudn, sd dung 2 ml arsen SS 111 (2 ml = 0,000 005 % As).

R 21.2.9 D&ng, sit, chi, mangan v bac

Xac dinh nhimg nguyén t& ndy bang AAS theo GM 28, sif dung cac &léu kién sau:
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Mach céng hudng

! Nauyén té Néng dé dung dich Ngon Iia | s
' cu
F Lam bay hai 500 9 (290 mi) | . 324.7
)
| Fe méu d&n khi can, hoa lan | i 2483
| _ = -
. Ph | cEnlong 0.25 ml axit Axetylen-knong ki | 47,0 hose 2833
. Lok | I
M glohydric {R 13) va pha lodng | : J78 5
| 8&n th& tich 50 mi bang nuoc | =
Ag , | 328.1

R 21.2.10 Tro suifat
L&y 33 g (20 ml) mau va &g cung GM 17,

KinGi lugng cla cin khdng duds vuct qua 1 mg.
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R 22 Axit phosphoric

H.,PO,

Khei lwgng phan to tveng déi: 88,00

R 221 Yéu cdu ky thuat

Thuse thir (HPO.), %, kRtng nhd hon o e s
Clorua (C). % khing ldnhdn o I R R A
Sulfat (SO, %, khong I8N han oo

Arsen (AsY 3, Khang n NOR o s i i mi i e s

Cadimi (Cd), %, khéng 1&n hon .o
Bdng (Gu), %, khdng ldn hon i i

a1 [Fek % khong B0 BOTy oo s s s e i i e e S S

Chi (Pb), %, khong lon hon L e ;

Mangan (Mn], %, kKhdmg B BN it i i e s

Niken (Ni), %. khdng ldn hon oo ST RER R

Kali {K), %, khéng ldnhen . . .

MNatri (Na), %, khang l8n hdn o o0 !

KEm (Zn), %, khdng Ion fodh i B i i d s
Cac axit bay hai (tinh bng milimol H), khéng B0 Aom .t

R 22.2 Phépthl

R 2221 Thube tha

0,02/100 g

Can khoang 2,5 g mau, chinh x3c dén 0,000 1 g, gha loang bang 100 ml nudc. Che 0.5 ml chi thi

thymolphtalen (IS 4.3.127) v c hudn d6 bang dung dich natrl hydroxit chuan do tiew chuin

e{MaCH) =1 malfl

1,00 ml dung dich natn hydroxit, ¢[MaQH) = 1,000 meol/l, irang dyang wdi 0 048 00 g H,PQ.,

R 22.2.3 Clorua

FPha loZng 5 g {3 ml) méu bing 20 ml nulic vé ap dung GM 2,

Chudn bi dung dich 4% ching tiéu chudn, sir dung 1.5 ml clorus S5 11 (1,5 ml = 0,000 3 % CI).

" Ayt phosphoric o6 gdn trén thi trudng o6 néng 45 khodng 82 % H,PO,, phi nop voi véu cau ki thuat rén
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R 22.2.3 Sulfat

Fha loang 2 g (1,2 ml) mau w0l 20 ml nuéc va &p dung GM 3,

TCYN 7764-2 : 2007

Chudn bj dung dich ddi ¢hing téu chudn, s dung 10 mi sulfat S5 11 (10 ml = 0,005 % 30,

R 22.24 Arsen

Pna lodng 3g (3 ml} mau vdi 30 ml nude va &p dung G 11,

Chudn bi dung dich ¢dl chimg tiéu chudn, sigung S mlarsen SS I {5 ml = 0.000 1 % As).

R 22.2.5 Cadimi déng, s3t, chi, mangan, niken vi kém

Xac dinh nhung nguyn i3 nay bang AAS theo GM 29, st dung cac didu Kién sau

Wach céng hugng

N8 5 ! Néng dé dung dich | Ngon liza | ne
G - | 2268 i
Gu 20 % I | 3047 |
: .
Fe | 2483 |
1 1
Ph N | Axetylen-khong khi 2170 hodic 2893 |
Mn 2795 !
Mi 20'% I 232,0 hotie 352,5 |
n 2139 |
R 22.2.6 Kali va natri
Xae dinn nhiing nguyén té néy bang FES theo GM 30, sl dung cac didu ién sau:
‘ Mouyéntd Néng 88 dung dish Ngon fa Buéez séng
nm o)
|
-
‘ K 5% Cay-auetylen T48:d :
| Ma 5390 |

R 22.2.7 Cdc axit bay hdi

Pha loang 60 g (35 mi) mau véi 100 mi nudie dun séi, 48 ngudi va chung cat Ky 50 ml. Thém vaso phan
chung ¢4t 2 giot chi thi phenolphtalein (IS 4.3.9%) v& chudn ¢& bang dung dich natri hydroxit chuén d¢
tiéu chudn, c{MaOH} = 1 mal/l, d&n khi xudt hign mau héng nhat.

Thé tich chudn dé khong dugc vuat qua 0,12 ml.
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R 23 Kali dicromat

Khéi lugng phan tif tuong d8i: 294,19

R 23.1 Yéu ciu k¥ thuat

Thudc thi¥ (K,Cr0.), %, KRBNG MRS REH e e 9g,5
Clorua (G, %, KRANG IO RO e eeeie e e eeee e i 0,001
oI FIEE [ e i W ol ool e (o o e T R U B R SR RN IO R Py G Cor s et SN 0,01
Canxi (Ca), %, khongién hon . nion, IR v LA S 1=\ .
By (S0, B, RROng Om B L e 0,001
Sab [Fel, %, Mithg Enhon ssossmmmniiaiitas e e 0,002
Chi {Ph), %, khang dnhan ... T R NN 0,004
Matgandan ). Seckangdan e n s s a sErs s B 0E
Matr (Mad, %, kbdng 150 Ran conaminiind s sn s s s e, 0,02
WAt sau 58y, %, khang (80 hen s i i e, 0,05

R 23.2 Chuan bj dung dich thi

Hea tzn 20 g maw trong nudc va pha lodng d&n thé tich 200 mi,

R 23.3 Phép thu
R 23.3.1 Thuéc thir
Can khoang 0.2 g mau, chinh xac-dén 0,000 1 g, va hod tan trong khoang 25 mi nudc.

Cho vao dung dich nay 2 g kall iodua (R 25] va khudy cho dén tan. Cho thém mat hdn hop gom 100 ml
rude va 10 ml axit clohydric (R 13), va d& yen & chd 48 trong 10 phut.

Pha loang bang 100 ml nude vi chudn 86 iot Aude gidi phang ra bing dung dich natri thinsulfal
chudn d¢ tigu chudn, 6{Na.8,04) = 0,1 moll, cho thém tinh bat (IS 4.3.11°) vao cudl phép chudn 66,

Thue hign phép thir frdng vl céc thudt thi da s0 dunc.

1,00 ml dung dich natri thiosulfat, c{Na;5,0;} = 0,100 moli, tuong duong véi 0,004 903 g K.Cr,0..

R 23.3.2 Clorua
L&y 10 ml dung dich thif {R 23.2), cho thém 20 ml nude va &p dung GM 2.
Chuén bj dung dich déi chiing tiu chudn, sif dung S ml dung dich thit (R 23.2) va 0.5 ml clorua

S50 5ml = 0,001 % Cly,
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R 23.2.4 Canxi, dong va chi

Xac dinh nhimg nguven t& nay bang AAS thea GM 29, sUr dung céc diéu kign sau.

Vach cdng huang

Nguyén to | Néng d& dung dich ] Mgon lua | i
' Cu ‘ | 3247
10 % R {
! P | Axetylan-khong khi | 217 0 ho%c 2833
i Ca I 4 % I 322.7
R 23.2.5 Sit

L&y 10 mi dung dich thir (R 23.2). thém 10 ml axt clohydric (R 13) va 10 ml etanol (R 11), de yan
cho dén khi khd hoan toan (mau xanh), thém 1 ml hydro peroxit (R 14) va lam bay hoi dén thé tich
10 ml. D8 ngudi, chuydn sang phdu chiét thém 10 ml 4-metyi-pentan-zZ-one, ld manh trong
1 phut, d& tach pha va loal bo pha nudc mau xanh.

Tiép tue riza pha hivu co bang 10 ml hén hoo gém cac thé tich bang nhau cia axit clohydric (R 13)
va nude. d8 tach pha va loai bd pha nude. Thém tiép 10 ml nuéc vao pha hilu cd, Iac manh trong
1 phat, g€ tach pha va ap dung GM 8.1 d&i vdi pha nudc.

Chugn bi dung dich d3i ching tigu chudn theo cach nhu vy, sU dung 2 mi sat SS Il (2 ml = 0,002 % Fe.

R 2336 Natri

*ac dinh nguyén t& nay bAng FES thec GM 30, sif dung cac #iéu kign sau:

Nguyén t& i Mdng d& dung dich Mgon lia Budc séng |

nm
| T =)
| Ma | 2% Day-axetylen 589.0 |

R 23.3.7 Lugng mit sau khi sdy
S3y 2 g mau dén khéi luong khéng ddi ¢ 100 °C dén 105 °C.

Lutgng mat tinh béng khdi lwong khang dude vudt gua 1 mg.
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R 24 Kali hydroxit
KOH

Khai lugng phan tir tuong d5i: 56,108

R 24.1 Yéu cau ky thuat

Thube th (KOHS, %, KhBNG RGN .. oo iomemvivne s rbsamesints ssmams smmmyssmens o G0
Cachonat (tinh theo K,CO-). %, kheng 1&n han, ... T 1.5
Clorua (C1). %, KhONg BN NOD .o innsinsirrrnsss s s ainmssnenmisssenniees 0o 008
Phosphat (PO,), Y. KRGNG I8N RON i mimienismmmsrirasssessssmnnin om0, 007

Silicat {tinh theo S0 %, KhBNG 180 RON i e o 0.01
Sulfat (S0.), %, KhBOG AN NEN i i s sisas sat rervst s res s 0.oos
Nite 18ng [N, . EBENG 1080 0N i i icsion ssarssmim ssssmmmssngesssis, @y 00 1
MNhém ALY, %, khong 18n hon oo, T A R R e O O
Sat [Fe), %, khang 18R IER i R S 0.001
Chi [PhY; 55, khBng 0 BOR: i 001
Magie (Mg), %, KR3NG 180 NON v it e oo 0,000
Miken (Ni), %, KRENG 18N hon i e 0,001

MatelChE) %, khdng 15 BOm caimsnmisiinasinminhanisu ol
BB CZAY, W, BB TOI TR s i omsviesionsssomsass s inipst it s 0004

R 24.2 Chuén bj dung dich thir

R 24.2.1 Dung dich th|

Hoa tan 50 g mau trong khoang 200 ml nudc vao cdc polyetylen va pha loBng dén thé tich 250 ml.
Bao quan dung dich nay trong chal polyetylen,

R 24.2.2 Dung dich thir i

Trung hoa 100,0 ml dung dich thd | (R 24.2.1) trong cfc polyetylen bing axit clohydric (R 13}, gif
hén hop kanh va pha loang dén thé tich 200 mil.

R 24.3 Phép thur

R 24.3.1 Thubéc thi

Can khodng 2,5 g mau, chinh x4c 4&n 0,000 1 g v hod tan trong 50 ml nude khéng cé cacbon dioxit.
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Cho vao dung dich nay 2.0 ml dung dich bar clorua (Ball, 2H,0 10 %) va 2 giot ohi thi phenalpheatein
(15 4.3.9°), Chudn do bang dung dich axit clohydric chudn d& tieu chudn, o(HC!) = 1 molll, cho d&n kh
durg dich trd nén khéng mau.

1,08 ml dung dizh axit clohydric, fHGCI = 1,000 mal, tuang dueng voi 0.058 1 g KOH.
3{rdung dung dich 43 trung no& 44i wa phép thi R 24 3.2
R 2432 Cacbonat

Cho thém 1 ml chi th| bremphencl xanh (1S 4.3.27) vao dung dich trung hoa dude gil lan trong
phép thit R 24.3.1 v chudn dd dung dich nay bang duag dich axit clohydric chudn dd tiéu chudn,

e{HCI} = 0,1 mol/l, dén khi dung dich chuySn & mau xanh sang maw ¥ang

1.00 ml dung dich axit clohydric, e[HC! = 0,100 moll Audng duong val 0,006 91 g 1K:C0,.

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 2p dung GM 2
Chudn bi dung cich 25i ching tigu chudn, s dung 10 ml clorua S5 11 (10 ml = 0,008 % G

R 24.3.4 Phosphat

L3y 50 m! dung dich thir Il (R 24.2.2) va ap dung GM 4,

Chuén ki dung dich dai chima tigu chuin, su dung 5 mi phosphat SS [ (5 mi = 0,001 % PO,).

R 24.3.5 Silicat

Lay 10 ml dung dich thit | (R 24.2.2) va 4p dung GM &,

Chuén bi dung dich ddi chimg tidu chudn, sireung 10 ml silicat SS {10 ml = 0,01 % S5i0,)
R 24.3.6 Sulfat

Lay 25 m| dung dich thit [l (R 24.2.2) va ap dung GM 3.

Chuén bi dung dich d&i enimg tiéu chudn, st dung 12.5 ml sulfat 3511 {12, 5ml| = 0,005 % 5C.].
R 24.3.7 Nitd téng

L&y 25 ml dung dich thir | (R 24.2.1) va ap dung GM B

Chudn bi dung dich 48 chimg tigu chudn, st dung 5 mlnitg SS 111{5ml = 0007 % Ny

R 24.3.8 Nhom

L&y 10 mi dung dich thiT 1l (R 24.2.2) v& ao dung GM 8.

Chudn bi dung dich d6i ching tiéu chudn, st dung 2 m| nhdm SS 111(2 ml = 0,002 % Al).
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R 2439 Sat
L&y 20 ml dung gich thir I (R 22.2.2) va 3p dung GM 6.1.

Chudn bi dung dich gai chimg tigu chuan, sdrdung 2 mi satSS 12 ml = 0.001%

R 24.3.10 Canxi, chi, magie, niken v kém

®ac dinh nhing nguyén 15 nay bang AAS theo GM 20, sl dung cac didu kign sau:

Fe)

r Nguyén 18 Néng dé dung dich , Ngon Iira Vach c?_;? hugng
i Ca ! 4227
!_ Mg 10 % ‘ 2852
| Ni | 232.0 ho#c 352,5
[ o I daetylen-khong khi
|- Po | Sirdung dung mai ehigt 217 U hoac 283.3
trong GM 35
A
- | 10% ! ! 2138
R 24.3.11 Natri
Xac dinh nguyn 1@ nay bing FES theo GM 30, sif dung cac diéu kign sau
Nguyén t& ‘ MNéng dé dung dich | Ngon lifa Buéc séng
| -
l MNe [ 5 % ' Oxy-gxetylen 569.0
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R 25 HKaliiodua
Kl

Khéi lugng phan tir tugng déi: 168,01

R 25.1 Yéu cu ky thuat

Thuéic thd (Kl), %, khéngnnd hen ... TP P PRI - |- KL=

oH {dung dich 5%} 6 dén §

Clorua va bromua (tinh theo Cly, %, Khdng ldn han e Q.01
ladat va iot (tinh theo 1GQ;). %, Khdng 160 hom e s 00003
Phasphat (PO.). %, khéng lan hdrm . RS 0,001
Suliat (SO, ¥, KNOMG MM NOM i irsnmars e i sy e .. 0,005
Nitd tSng (N), %, Khong 160 Hon e s R = 0,001
Arsen (As), %, kKRENQ ION NOM e P 0,000 01
Kim loal nang (tinh theo chi), %, XNang [N hoR e veeeenene 00005

St (Fa), %, Khong 180 NON i i e s 0DAaCoS
Canxi {Cal, o, KhANG TAR POM i sirs s s sy s s 0,001
Magis (Ma). %o, RNANG 100 RON it e s s e s 0,00
Matri (Na), %, Khong 180 Ban o e 0,08
e E A AR s oo sain i s s e s e e s s s e | Rl

R 25.2 Chuén bi dung dich th{

Hea tan 40 g mau trong khodng 150 mi nutic va pha loang dén thé tich 200 ml.

Bae quan dung dich nay tranh anh s3ng va chi s dung khi dung dich khéng mau.

R 25.3 Phép thir

R 25.3.1 Thude thir
Can 0,48 g dén 0,52 g mau, chinh xéc dén €,000 1 g va hoa tan trang 25 ml nudc,

Cho vao dung dich nay 35,0 mi dung dich bac nitrat chudn 8 tiéu chudn, o(AgNG,) = 0,1 molil, sau dé
ihém 5 ml axit ritric (R 18). Chudn 83 bing dung dich kall thioxianat chudn ¢8 tiéu chuan, o{(KSCN) =
0,1 mal/l vai chi thi amoni s&t(/11) sutfat (13 4.3.17) &n khi dung dich ¢d mau hang,

1,00 mi dung dich bac nitrat, ¢{AgNG,) = 0,100 melA, tuong dudng véi 2,016 6 g K.
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R 25.3.2 pH

Xac dinh pH cla dung dich 5 % cla mau theo GM 31.1, st dung dién cyc chi thi thiy tinh,

R 25.3.3 Clorua va bromua

L&y 2.5 mi dung dich thlr (R 25.2), thém 10 ml nudie, 2.5 m| dung dich ameniac (R 3} vé 35 my
dung dich bac nitrat chudin 60 tiéu chudn. ¢(AgNO,) = C,1 moll. Khudy va lec. Ly 10 mi phar
dung dich loc, thém 2.5 mil dung dich axit nitric (25 %)

Tai eling théi diém, chudn bj dung dich d&i chimg tiéu chuds, s dung 1 mi cloruz SS 11 (1 ml &
0.01 % CIj. Sau 2 phit, mau Wrang slfa cia dung dich th{ phai duc hon mau cle dung dicr
déi chimg tiéu chudn chudn bi tuong tu.

R 25.3.4 lodatva iot

Hog tan 2 g mau trong 50 ml nudc, va thém 3 m! dung dich axit sulturic chufn 48 tidu chudn
e(1/2 H,50,) = 0,1 molfl, v& 5 ml tinh bét (IS 4.3.11°).

Quan sat trong vong 10 gidy khong ed mau xanh hodc xanh tim,

R 25.3.5 Pheosphat
Lay 10 mi dung dich thit (R 25.2) va ap dung GM 4.

Chu@n b| dung dich déi chimg tiéu chudn, sir dung 2 ml phosphat 88 I (2 ml £ 0.001 % PO,).

R 25.3.6 Sulfat
L&y 10 ml dung dich thir (R 25.2) va ap dung GM 6,

Chuan bi dung dich d6i ching tiéu chuln, sir dung 10 mi sulfat $5 1l (10 ml = 0,005 % SO.).

R 25.3.7 Nite téng
Lay 25 m! dung dich thir (R 25.2) va ap dung GM 6.

Chuan bi dung dich d6i chitg tiéu chudn, s dung 5 ml nito $S 1l (5 ml £ 0,001 % N).

R 2538 Arsen

Lay 50 ml dung dich thif (R 25.2) va ap dung GM 11.

Chudn bi dung dich d6i chimg tiéu chudn, sir dung 1 ml arsen SS 111 (1 ml = 0,000 01 % As).
R 25.3.9 Cac kim loai ning

L3y 20 ml dung dich thif (R 25.2) v &p dung GM 7.

Chusn bi dung dich 86i ching tiéu chudn, st dung 2 mi chi SS Il (2 ml = 0,000 5 % Pb),
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R 25.3.10 sat
Lay 10 ml dung dich thi (R 25.2) va ap dung GM 8.1,
Chugn bi dung dich d&i chimg tiéu chudn, sUdung 1 mis3t S8 11 (1 m| & 0,000 § % Fz).
R 25.3.11 Canxi va magie

Xac dinh nhifng nguyan 18 nay bang AAS theo GM 29, sUf dung cac digu kign sau:

- —_—

| Nguyén 13 Néng dé dung dich Ngen ila ach a;;r: hudng ;
’ ca E 1954 l Axetylen-khong khi Ll
L Mg i 5% | #52
R 25.3.12 Natri
Xac d@inh nguyén 13 nay bing FES theo GM 30, st dung céc didu kién sau:
Nguyén t& | Méng db dung dich 5 Ngen lia | Bude song
1 nm
Na ! 1 % | Oxy-axetylen | 589.0

R 25.3.13 Cac chat khu

Hoa tan 1,5 g mau trong 10 mi nudc khéng cb cacbon dioxit, va cho lién tiép 1 ml dung dich axil
sulfuric (20 %), 5 % tinh bt (IS 4.3.11°) va 0.05 ml dung dich Iot chudn % tiéu chudn, c(1/2 1;) =
0,002 malil.

Mau cda dung dich bén trong 30 gidy.

g
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R 26 Kali permanganat
KMnO,

Khéi ludng phan tif tuong doi: 158,04

R 26.1 Yéu cAu kj thudt

Thudc thir (KMrO.), %, khéng nhO han . ieisieeiieaieenn,, B8

Tap chal khdng tan nude. % khdng [dn han .m0

Garae: (S S RIS I b i e S R e . 0005
Sulfal (SO, %, KNONG BN NOM .veeevesiieveiisiessscsasesamnesroasssssssassisrsssssssrsnvasesses 0,005
Nita t8ng (N), %, KnBRG 180 hOM ..o e, 0,008
Kim logi néing (tinh theo Pb), %. khong lGn hon .....cccceeveniemrieeresscmnenennnneco.. 0,003
Sat (Fe), %, khang Idn hon ............ S e P — e ST . 0.002

R 26.2 Chuan bj dung dich thir
Hod tan 5 g mau trong 50 mi nude, thém 30 m! axit clahydric (R 13) va lam bay hdi dén kha can trén
bép cach thuy. Hoa tan céin trong & mil axit clehydric (R 13) va lai lam bay hoi §&n kho can.

Hoa tan cén trong khoang 30 ml nuic va pha loding d&n thé tich 50 ml,

R 26.3 Phép thu

R 26.3.1 Thudec thir

Can khoang 1 @ miu, chinh x&c dén 0,000 1 g, cho mau vaa binh dinh mifc dung tich 500 mi vé
hoa tan trong khoang 200 ml nudc. Pha lodng §&n vach mifc bang nudc v lac déu.

Lay 50,0 mi dung dich nay, thém 15 ml dung cich kali iodua (20 %) va 15 ml dung dich axit sulfurc
(20 %). chudn db iot duoc gidi phéng ra bang dung dich natri thiosulfat chudn G& tiéu chuan.
¢(Na;S,0.) = 0.1 molfl, st dung tinh bot (IS 4.3.11°).

1,00 ml dung dich natri thiasulfat, c{Na,5,0,) = 0,100 moll, tuang duong vai 0,003 16 g KMnD.,.

R 26,3.2 Tap chat khdng tan trong nudc
L&y 2 g m3u va ap dung GM 1.

Khdi lugng ciia ¢an khang dufde vudt qua 2 mg.
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R 2623 Clorua

Hoa tan 2 g maAu trang 35 ml nuds, tham 5 mi axit aftric (R 18) to b wng giot, 3 mlhydreo peroxit (R 145
Khi phep khlr noan toan, pha loing chinh xac dén thé tich 100 ml, Ldy 10 mi dung dich khit va ap dung
G 2.

Chudn bi dung dich d&i enimng tiéu chudn, s&dung 1 ml clorua SS 1 (1 ml £ 0,005 % GI).
F 26.3.4 Suifat

L&y 10 ml dung dich thit {R 26.2) va ap dung GM 3,

Chudn bi dung dich d&i chimg tigu chudn, s dung 5 mi sulfat SS (5 ml = 0,005 % 30},

R 26.3.5 Nitd tong

Hoa 1an 1 g mau trong 100 ml nude va 4p dung GM 6,

Chudn bi dung dich ddi ching tiéu chuan, st dung 5 miritd SS || (5 ml = 0,005 % N).

R 25.3.9 Céc kim loal nang

Ly 5 mi dung dich thir (R 26.2), thém 5 ml nudc va ap dyrg GM 7.

Chudn bi dung dish d6i chimg tigu chufin, sir dung 1.5 mi chi 3811 (1,5 ml = 0.003 % Fh).

R 2637 Sit
Léy 5 ml dung dich thir (R 26.2), them 5 m| nudc va ap dung GM 8.3,

Chuin bi dung dich d8i chimg tigu chuan, st dung 1 mlsat 5511 (1 ml = 0,002 % Fe).
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R 27 Kali natri tartrate tetrahydrat
C,H.0;KNa.4H,O

Khei lugng phin to tuong ddi: 282,23

R 27.1 Yéu cau ky thuat

Thusc thir (C.H.OKNa 8K, 0}, %, kRang rhS Ron i, 99

pH (dung dich 5 %): 6,5 dén 8.5

Tap ehat khang tarn AUAC, Y, KROPG T80 ROM e oo es e vensies 0,005
Clorua (C1). %, khdng 16n han ..., P S — e e [TERPRS
Phosphat (PO, %, KNONG T80 ROM oot isies o sssssns s snbiesisioiis aie e, 0,002
SRR e EREERIAN FBIR w conimminam i s i s b s Foa £ G i 0,005
AOrE LY B, BREm IO AN Lt g it s it DoI0a
[oeg: Fa TR SRR T 5T T o e PO PSP ; f o - |-
Béng (Cu), %. khong l&n han ... T e e R 0,000 5
Sat (Fe), %. khEng 18n Bon .o e s TR . D000 s
R 50 KRB IR AR v i v S s e e s 00005

R 27.2 Chuan bi dung dich thir

Hoa tan 20 g mau frong nude va pha [oang d&n thé tich 200 ml.

R 27.3 Phép thir
R 27.3.1 Thudc thir

Cén khoang 0.5 g mau, chinh xac dén 0,000 1 g, va hoa lan treng 5 ml axit focmis (99 %)

Che vae dung dich nay 50 ml axit axsiic (R 1) vd 15 ml axetic anhydrit. Chuan dir vai dung dich 2x
percioric chudn dé tieu chudn, o(HCIO,) = 0.1 mall trong axit axetic khan, st dung chi thi tim linh thé
(iS5 433

1,00 ml dung dich axit percloric, {HCIO, ) = 0,100 molfl , tugng duong v&i 0,014 11 g C,H,O:KNa 4H,0

R 27.3.2 pH

X&c dinh pH cia dung dich § % cla m&u theo GM 311, ¢ dung &i&n cue chi thi thuy tinh,
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R 27.3.3 Tap chat khéng fan mong nude
L&y 20 g mau va &p dung GM 1.

Khéi lugng cda can khéng dudc wugt qua 1 mg.

R 27.3.4 Clorua
Pha lo@ng 10 ml dung dich thir (R 27.2) dén 20 mi va ap dung GM 2.

Chudn bi dung dich €8i chung tigu chuan, s dung 1 ml clorua 88 11 {1 ml = 0,001 % Cl).

R 27.3.5 Phosphat

Nung 1 g mau trén dia platin, Hoa tan can trong 5 ml nudc va 5 mi axit nitric {R 19), lam bay ho
dén khd can. Hoa tan c¢an trong 20 m| nudc va ap dung GM 4.

Chusn bi dung dich d8i chimg tiéu chudn, st dung 2 ml phosphat 88 11 (2 mi = 0,002 % PQ,).

R 27.3.6 Sulfat

L&y 10 mi dung dich thir (R 27.2), axit hoa bang cach nhd tir tir timg giot dung dich axit clohydric (25 %)
va 4p dung GM 3. B8 yén trong 1 h truée kni quan sat két qua.

Chusn bi dung dich 88| chimg tidu chudn, st dung 5 ml sulfat SS Il (5 ml = 0,005 % SO.).

R 27.3.7 Amoni
L3y 10 ml dung dich thif (R 27.2) va ap dung GM 10

Chudn bi dung dich déi chimg tidu chudn, i dung 2 ml amoni SS 11 (2 ml = 0,002 % NH,).

R 27.3.8 Canxi, déng va chi

Xac inh nhimg nguyén t& nay bang AAS theo GM 29, sif dung cac digu kign sau:

Nguyén t& Méng da dung dich Mgon It Vach ':“:1':'? huong
Ca 10 % 4227
Axetylen-khdng khi
Cu 10 % v * 3247
__ 5t dyng dung mai chigt —
Pb trong GM 35 217,0 hoac 283 3
R 27.3.9 Sit

Ly 20 mi dung dich thir (R 27.2), axit hoa béng cach nhd tir tir timg giot dung dich axit clohydric (20 %)
d€ hoa tan can bat ky va ap dung GM &.1.

Chudn bi dung dich ddi chimg tiéu chudn, s dung 1 ml st SS I (1 ml = 0.000 5 % Fe).
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R 28 Bac nitrat
AgNO,

Khéi lugng phan td tudng dai: 169,87

R 28.1 Yéu cau ky thuat

Thude thir (AGNGL), %, KOG RO RO v e 88 6
Clorua (T, %o, KRENG U800 BOM it vee s besin s a it e i 0,00
Sulfat (S0.). %, Khong IGn hon oo i e e 0,002
BARG 00 % KSR O B s i R S S R ... 0,0005
SAETEE) S RE e e e e S R S A e 00005
CHI(PEY: O, kbdngddmhan Goeiiiiminsiiitin s s S s s T i i 000
Cé&c chil khang bi k&l 10a bdi

axit clohydric (tinh theo sulfat), 3, khéng 160 hon R R

R 28.2 Phép thur

R 28.21 Thude thir
Can 0,855 g mau, chinh xac dén 0,000 1 g. va hoa tan trong 50 mi nudc.

Cha vao dung dich nay 50.00 ml dung dich natri ciorua chugn 96 tigu chudn, ciNaCl) = 0.1 mol, 0.1 ml
dung dich axit sulfuric (50 %), 0,25 ml dung dich kali sulfat bio hod va 20 ml elangl [9% % (thes
thé tich)]. Chuin dé dign thé béng dung dich natn elorua chudn dé tigu ehudn, fNaCl] = 0,1 moll
sl dung dign cuc Ag-Ha/Hg, 50, che thém chat chudn dd 1img lvgng b&ng 0.1 ml tir microburat,

1,00 ml dung dich natr clorua, e{NaCl) = 0,100 mal/| , tong duong vai 0,016 29 g AgNO..
R 28.3.2 Clerua

Hoz tan 2 g mau trang 25 ml nude, them 1 ml axit nitric (R 18), dé yén & chd {6 trong 10 phat va 12
qua gidy loc khdng ed clarua (dung dich A)

Hoa tan 2 g khac cda mau trong 25 ml nudc, thém 1 ml axit nitric (R 18) va € yén & chd i trond
10 phot. Mau trdng sita ciia dung dich nay khéng dude duc hon mau cla dung dich g8 chin
tigu chuan duge chudn bi bAng cach cho thém 2 ml ciorug S8 1| 461 voi dung dich A (2 ml #
00010 5% Iy,
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R 28.2.3 Sulfat

Trén 0,25 mi dung dich kali sulfat elanclic [C.02 % trong etanol (30 % V/V)| vai 1 mi dung dich bari
nitrat b&o Noa (dung dich tao mam). Sau 1 phit, thém vao hdn hop nay dung dich gém 1 g mau ireng
5 ml nugc da dugc axit hoa bang 0,5 ml axit axetic (30 %)

Sau 3 phut, g8 duc ela dung dich thir knéng duge duc hon 49 duc cla dung dich dai ching
tigéu chudn ¢hudn bi tuong t, sit dung 2 mi sulfat SS 11 (2 ml = 0,002 % SO,}.
R 28.2.4 Béng, sat va chi

Xac dinn nhing nguyén t3 ndy bang AAS thec GM 29, sif dung cac didu kign sau;

| Vach céng hugng |

Nguyénid | Mdng da dung dich | Ngon lira igie :
I | E i 1 S—
| Cu | Hed tan 10 g mau trong 40 ml nudc, -:i'rg . az47 |
[ thém 10 g axit acrobic, khudy déu va 08 | : = i
[ Fe | yén trong 5 piwit. Loe, ria bang nude Axetylen-khéng khi 2483 |
[ | Gép phdn dung dich loc va phan ria, ' !
| P | pha lodng dén thé tich 50 m ! | 2170hoc 2833 |

R 28.2.5 Cdc chit khéng bi két tla bdi axit clahydric

Hoa tan 10 g mau trong 300 mi nudc, dun dén sdi va thém 12 mi dung dich axit clohydric (20 %).
BE yén 4 chd tdi trong 12 h, loc va 1am bay hdi phdn dung dich loc dén khé can. Hoa tan cén trong
0,2 ml dung dich axit clohydric (20 %) v& 10 ml nude, dun sdi va loc.

Thém vai giot axit sulfuric (R 37) vao phan dung dich loc va lam bay hoi trong dia holic cic d3 tris bi.
Tiép tyc dun néng & nhiét d5 thap cho dén kni nét khéi, sau 86 nung J nhigt d& 650 °C £ 50 °C trong
15 phit, lam ngudi trong binh hat 3m va can,

Khdi lugng cén khdng duge vuet qua 1 mg.
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R 29 Natri acetate trihydrat
CH,CQOONa.3H,0

Khét lugng phan tl tugng déi: 138,08

R 29.1 Yéu cdu ky thuat

Thuge thi {CH;COONa.3H,0) %, khéng nhd Non ..o,

pH (dung dich & %) 7,5 dén 9

Ciorua [CI, %, Khdng W Rom L i e e e,

Phosphat (PO,), %. khong |8n hon ...

Sultat-[50,); %, REARg ISR RO opss e i i b i it
BREm ALY S khEng l8n heem o i i a e i
Canxi (Caj, Yo, khOng 3N hon . i i G
.. 0,000 5
SERAEE): M RhSRo R RGN cm s S S
GHIEPEY, 5o, KRONORIN DO i i i i i i s ey D destvnvinn

Edng (Cu), %, khéng Idn han

Kali (K}, %, khong lgn hidn oo

Céac chat khir permanganzat {tinh theo HCOOH), %, khéng 18n kon ... ..

R 29.2 Chudn bi dung dich thir

Hod 1an 20 g mAu trang 100 ml nude va pha loéng dén thé tich 200 mi.

R 29.3 Phép thir

R 2931 Thudc tho

a8

. 0,000 5
., 00005

0,002
0,000 5
0.002

0.000.5
0,600 5

.. 0,008

Cé&n khoang 0.4 g méu, chinh xac d&n 0,000 1 g, va hoa tan lrong 25 ml axit axetic (R 1),

Cho vae dung dich nay 0.4 ml dung dich 1-naphtholberzen [0,1 % trong axit axetic (R 1]] ¥
chusn 64 véi dung dich axit percloric chudn 8 tiéu chudn, ¢(HCIO) = 0,1 molfl trang sxit axelt

(R 1), dén khi dung dich cd mau xanh,

1.00 ml dung dich axit percloric, e(HCID,) = 0,100 mald , tuong duong vél 0,013 61 g CH, COONa, 3H,0.

R23.3.2 pH

X4c dinh pH elia dung dich 5 % c'a mau thes GM 21,1, sU dung d1én cuc chl tni thu§ tinf.
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R 29.3.3 Clorua

Lay 20 ml dung dich thd (R 29.2) va 4p dung GM 2, st dung 1 mi axit nitric (R 12) thay cho axit nitric
(25 %).

Chuan bi dung dich ddi ching téu cnudn, sirdung 1 ml clorua 8811 (1 ml = 0,000 5§ % CI).

R 25.3.4 Phosphat
Lay 30 mi dung dich thir (R 26.2). thém vao 50 mi nudc va ap dung GM 4,

Chudn bi dung dicn d6i chimg tidu chuan, sif dung 1,5 ml chosphat SS 1 (1,5 ml = 0,000 5 % PO,),

R 28.3.5 Sulfat

Ldy 20 ml dung dich ths (R 29.2) va ap dung GM 3.

Chuan bi dung dich ddi chihg tidu chudn, sif dung 4 ml sulfat S5 11 (@ ml = 0,002 % S0,

R 29.3.6 Nhom

Lay 15 ml dung dich thd (R 28.2) va &p dung GM 3.

Chudn bi dung dich d&i ching tiéu chudn, st dung 5 ml dung dich thif (R 29.2) va 0,5 ml nhom S5 ||
amoni SS 11 {0.5 ml = 0,000 5 % Al

R 29.3.7 Canxi

%4c dinh nguy#n 18 nay bang AAS theo GM 29, st dung ¢éc digu kién sau:

Nguyén 1& | Néng d& dung dich i Ngen Iia ||r vadh ce:"ﬂrs hiting
Ca ‘ 10 % i Axetylen-khong ki || 4227
|

R 29.3.8 Bong va chi

X&c dinh nhung nguyén 16 nay bling phép do von-ampe hoa tan anot theo GM 33, s dung dung
dich gdm 1 g mau trong 25 ml dung dich axit sulfuric chudn dg tiéu chudn, o(1/2 H,50,) = 1 mal/l,

B CUIC VI BT (oo cocimivy st v ooy s cprme e v e i iy it 11

ENEN CUG S0 SEND oot iieeis s s senensmssenenseenes AQIAGEL KEI b30 hod

RS a0 .o mmmnermiins e A L

BB PR BIIC - covimsuns v i s s i s i i miaveeni v miiee GUE = 1BS Y
Ph:-031V

EIAOINGIA wocnisiuiriminnavessniorisssiiin Moo e i o i i e Bing bidy @& hiéu chudn
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R 29.3.9 Sit

L&y 25 ml dung digh thir (R 28.2], trung haa bing dung dich axit clohydric (25 %) va 4o dung GM 8.1
Chudn bi dung dich d&i chimg téu chudn, sif dung 5 mi dung dich thir (R 29.2} va 1 ml =il 38§
{1 ml = 0,000 5 % Faj.

R 29.3.10 Kali

¥ac ginh nglUy8n 8 niy bang FES theo GM 20, sir dung céc Siéu kién sau,

Nguyén t& Néng dé cung dich | Ngon Iira Euﬁgr:nfang
i
i 4% Dxy-axetylen 7655 ;

R 29.3.11 Cé&c chat khir permanganat

Hoa tan 10 g méu trong 100 ml nude, thém 1 ml dung dich kali permanganat chun do tigu chudn,

a(1/5 KinD,) = 0,7 moid, dun s&i trong § phitva @& ngudi.
Mau hdng cla dung dich thu duge khdng duge bign mat hoan toan.

Thém 2 g kali lodua (R 25), 20 mt dung dich axit sulfuric {20 %) va chuan §6 bang dung dich natri
thiosuliat chugn 88 tigu chuin, ¢(Na,S,0:) = 0,1 moli, cha 6&n khi dung dich mat mau.

Tai cing thai diém thuc hién phep thir trang, s cung cing ludng thude thir fngoai trir dung dich nati
thiosulfat chudn 6 téu chudn), nhung khong ob pran mau thi.

ThE tich chusn 46 duge yéu cdu khang vudt qua 0,25 ml {saw khi trl g phep thir tring).
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R 30 Natri cacbonat, khan
Na,CO,

Kh&i lugng phén tir tuang dai: 105,89

R 30.1 Yéu ciu ky thuat

Thude thir (Na,C0,, sau khi s3y kha & 300 °C), %, khéng nhd han ...l .. 99,8
Clgrua (Cl), %, ¥Rong KR ROM e, PP OPPO I I 1
Phosphal va silicat {linh theo Si0y), %, khdng 1&n hon vvveeccicecececeniceen... 0,005
Nitd 16ng (N), %, KRBRG 18R NOM ..o es e eesnsen, 0,001
Luu huynh tdng (tink theo SO, %, K6AG 180 080 v e o 0,008
Nham (Al), %, khéng 160 non ..., 0,00
Canxi (Ca), %, khong 1an o .o ceienesrssasieecsveeennsneeeeenees 3,008
®im loai ndng (tinh theo P}, %, khédngidnnan ... oL, 0,000 5
S8 {Fe), %, KHONG I RO it semeiisiire ssaoisisiasssnsiaesiasiasnnesaan, 0,000 S
Magie (Mg), 3, Kh8ng [N Rom ..o i i sesssssssvssasssssemasesseer G002
Ml 3, 36 B RO i i s i e iy b e DY

Lugng mat sau khi sdy (9 300 °C), %, KRENG IS NEN v cisveresraeierreees 1,0

R 30.2 Chuan bi dung dich ther

Hoa tan 20 g mau trong B0 mi nuidc, trung hoa bang dung dich axit clohydric (25 %), cho du 5 ml axit.
Bun s&i dung dich, d& ngudi va pha long dén thé tich 200 ml.

R 30.3 Phép thir

R 30.3.1 Thudec the
Can khodng 2 g mau 3 sy khd trude & 300 °C, chinh xac dén 0,000 1 g, va hea tan trong 50 ml nudc.

Che vae dung dich nay 2 gict chi thj melyl cam (IS 4.3.57) va chudn d& b&ng dung dich axit clohydric
chuan d6 tiéu chudn, c{HCI} = 1 molf,

1,00 ml dung dich axit clohydrle, e{HCI) = 1,000 mol/l, twang duong véi 0,052 985 g Na,CO;.

R 30.3.2 Clorua
Hca tan 1 g mdu trong 15 ml nuée va 4p dung GM 2

Chudn bj dung dich ddi ching tidu chudn, si 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 hop gém B8O mi nude v& 3 ml dung dich axit clohydric (25 %) Bun $&
hén hop va @& ngudl, Thém ti€p 5 ml dung dich hexaamoni heptamolypden (10 %). Diéu chinh &&n
pH 1,8 béng exk clohydric (R 13) va Gun néng dung dich 6€n sdi. Sau khi lam ngubi. thém
10 mi axit clohvdric (R 13} va chiét +& 50 mi 4-meiyl-2-penianon. Rda pha hitu co bang dung dich
axil clohydric (0,5 %) v& khir bang 0.2 ml dung dich thi€cill) clorua [SnCL.2H,0 2 % trong axit
clahydric (R 13)]. Lam khd phz hitu oo bing natri sulfat khan.

Mau xanh cda phe hitu ¢o khéng duge da&m hon mau clla dung dich 68i chimg tigu chudn chuén bi
fuang tu, s¢ dung § mi silicat SS 1! (5 ml = 0,005 % Si0,).

R 30.3.4 Nito téng

Hoa tan 2 g m3u trong 100 ml nuUdc va ap dung GM 6.

Chuén bi dung dich ddi ching tigu chudn. sordung 2 mi nite SE 11 (2 ml = 0,001 % N)

R 20.3.5 Luwu hujynh téng

Hoa tan 1 g miv frang 10 ml nwde, thém 0,25 ml nude brom bao ho, dun s6i, dé ngudi, trung hos
bang dung dich axit clohydric {25 %), v& cho thém du 0,5 ml. Bun s&i dung dish dén mat mau.
dé ngudi, pha lo3ng d&n 1h& tich 20 mi va ap dung GM 3,

Chuan bi dung dich d6i chimg tiéu chuan, sidung 5 ml sulfat SS 1| (5 ml = 0,005 % SO.,).

R 30.3.6 Nh&m

L&y 10 ml dung dich thi Il (R 30.2). trung hoa bing dung dich amoniac (10 %), thém 15 m!
metanc| (R 18 va &p dung GM 9.

Chudn bi dung dich 6di chimg tiéu chudn, sir dung 1 mi nhom SS 11 (1 ml = 0,001 % Al).
R 30,3.7 Canxi va magie

Xac ginh nhimg nguyén 18 nay bing AAS theo GM 28, sif dung cac Giéu kign sau:

) a3
Nguyén t3 N&ng d& dung dich | Ngon [tfa | Vach ﬁ"ﬂ? meong |
i 10 % Axetyien-khéng khi 4227
Mg i 2852 1

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

Chudn bi dung dich ddi chimg tiéu chusn, st dung 2 mi chi SS Il (2 ml = 0,000 5 % Pb),
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R30.3.9 Sit
Lay 20 ml dung dich thi I (R 30.2) va 2p qung GM 8.9,
Chuan bi dung dich ddi ching tiéu chudn, s dyng 1 mi &t SS It (1 ml £ 0,000 5% Fe).

R 30.3.10 Kali

Xac dinn nguyén té nay bang FES theo GM 30, s dung cac Jidu kign saw;

: 2007

ol T e , . ! UG 56 :

L Mguyén l& : Néng d3 dung dich | Ngon Wra | B n:mg
! . . _
| K | Dung dien thin 2 302 | Dxy-axeiylen i 7665 -
| | s i

R 30.3.11 Ludng méat sau khi say
Say kho 2 g méu d&n khdi iudng knéng ¢i & 300 °C.

Litgng mét khéng dudc vuret qué 20 mg
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PS 30 Natri cacbonat, tiu chuin ca ban
Na,CO,

Khdi Iugng phin tr trgng dai: 105,988

PS 30.1 Yéu cau ky thuat
Thubic thir (Na.CO., sau khi sdy kho 0 285 *C), % oo ive s, . 88 95 dén 100,05

Gia trj trung binh cla thudc thir phal nadm trong dai 1 99,95 % dén 100,05 % va 48 léch chuan
phai khéng duge qua = 0,05 %,

Tat 6 cac tinh chal khac phai phi hop v yéu cau ki thuat d8i vdi thudc thd R 30,

PS 20.2 Phép thu

PS 30.2.1 Chudn hod dung dich axit clohydric, c{MCl) = 1 mal/

Can, chinh x3¢ dén 0,000 1 g, khoang 1.8 g bac dién ly (99,985 %) va hoa tan trang 10 ml axit nitric
{R 19) bang cach dun nhe. D ngudi va pha lodng béng nuée dén thé tich khoang BO ml. Chudn &
bing dung dich axit clohydric, o{HCI} ~ 1 molfl, theo GM 31.2. &4 dung thiét b] do &ign thé chinh xac
dén + 1 mV, buret dung tich 25 ml c& vach chia 0,05 ml v& pha hop vi loai A cda 1SO 3851,
Diéu khién nhigt 68 hiéu chudin cla buret (vi du 20 °C = 1 °C).

MNéng 62 ¢ eda dung dich axit clahydric, tinh bang maol HCWit, thes céng thirc

L
- DACTETV,

trong 46
m, |5 khdi luong cla bac dién |y d3 can, tinh béng g;
V., |4 th& tich cla dung dich axit clohydric sl dung trong chudn dé, tinh béng mi,

Tign hank muéi 1an chudn d6 va tinh gi tr| trung binh.

PS 30.2.2 Xac dinh natri cacbgnat

S8y khé natri cacbonat & 285 °C it nhat trong 2 h, sau db d€ nalri cacbonat vao binh hat &m trong
30 phidt.

Can chinh x2c dén 0,000 1 g, khoang 0,93 g natri cacbonat va hod tan trong 150 ml nude. Sir
buret dung tich 25 ml ¢6 vach chia 0,05 ml va phir hap vai loai A ciia SO 385/1 48 thém 16,00 mi
dung dich axit clohydric. vira thém vira khudy va sau dé dun dén soi. £E nguii, sif dung buret va
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dung dich axit clohydric clng loai 48 chudn dd thea GM 312, S dung thiét ol do dién the trén.
Didu khién nhiét d& hiéu chudn cha buret (vi du 20 °C = 1°C).

Thude thir tinh bang phan tram khdi lugng Na,CO, theo céng thire.

5,2994V,¢c

fily
trong do
V; 2 t8ng thé tich clla dung dich axit clohydric i dung irong phép xac dinh, tinh bang mi:
¢ la néng do cla dung dich axit clohydric 83 si dung. tinh bang mol HCI/it,
m, la khdi lUgng cua natri cacbonat da cén, tinh bang g.

Tién hanh it nhat mudi phép chudn @3 va tinh gia tri trung binh x va d6 léch chuan & theo céc
cong thic sau.

va

trong d6
x, 14 gia tri rigng 1&

N & 58 lugng cac gia tr] duge do.
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R 31 Natri cachonat decahydrat
Na,C0,.10H,0

Khéi lugny phan td 1wang di: 286,14

R 31.1 Yéu cau ky thuat

Th L N B IR o o s e i S N B e e R e 9% dén 102
Claruz [ClY, %, khong lan hon . A B T e 0,001
Phosphat va silicat {tinh thea Si0,}, %, khdng 18n Ron o i 0,003

Nitd téng (M), %, khng lon hon ... e T R R WA . 0,000 5
Lyt huynh 12ag (tinh theo S0,), %, KRSNg 180 ROn e 0,003
MEsm (A1) %, BhOng [ ROm . e i s se o sirmig st mssens spmrmass nnponns s G008 B
Canxi [Tl Yo, KhGnm T B . ceniymmign i s s vyssmifmires itapn s smins saniipnsmniii nmiin”

Kim loai nang (tinh thee PB), %, KhBAg 1dn Han i 0,000 5
SEUFE), %, ERORG 1AM ROM i i, 13,0003
bagie (Mg, %, kNONGIEN NOM 0,000 3

Kali (K, %, KRB MR RO e i senn. 9,008

R 31.2 Chuan bi dung dich thd

Hea tan 20 @ mau trong 60 mil nude, trung ho2 bang dung dich axit clohydric (25 %) va cho du 2.5 ml
axit n&y. Dun sbi dung dich, 4& naudi va pha loang dén thé tich 100 mi,

R 31.3 Phép thu

R 31.31 Thudc ther
Can khodng 3 g mau, chinh xdc d8n 0,000 1 g, v& hoa t1an trong 50 ml nude

Cho vao dung dich nay 2 giol chi th metyl cam (1S 4,3.5") va chudn 48 bang dung dich axit clohydric
chudn g6 tigu chudn, o(HG) = 1 malf.

1.00 ml dung dich axit clohydric, ¢{HCI) = 1,000 mol/, twang dusng vai 0,143 1 g Na,C0, 10H,O
R213.2 Clorua
Hoa tar 2 g mau trong 15 ml pude va ap dung GM 2.

Chuan bi dung dich 81 ching tau chudn, sir dung 2 ml clorua SS 11 (2 ml £ 0,001 % Cf).
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R 31.3.3 Phosphat va silical

Hoa tan 2 g mAu trong hdn hop gém 80 mi nutic va 3 ml dung dich axit clohydric (25 %). Dun sdi
hbn hop va dé ngudi. Thém ti%p 5 ml dung dich hexaamoni heptamaiypden (10 %). Digu chinh d&n
pH 1,8 bang axit clohydric (R 13) va dun néng dung dich dén sdi. Sau khi Iam ngudi, cho thém
10 ml axit clohydric (R 13) va chidt v6i 50 ml 4-metyl-2-pentanon. Rifa pha hilu cg béng dung dich
axit clohydric (0,5 %) va khit bang 0,2 ml dung dich thiée(il) clorua [SnCl,. 2H,0 2 % pha trong axit
clohydric (R 13)]. Lam khé pha hu ca bing natri suifat khan,

Mau xanh cla pha hitu ca khéng dude dam hdn mau cla dung dich dai ching tiéu chudn chudn b
tugng tu, sl dung & mi silicat SS 11 (6 mi = 0.003 % Si0;,).

R 31.3.4 Nitd téng

Hoa tan 4 ¢ m3u trong 100 ml nuée va &p dung GM 8,

Gnudn bi dung dich ddi ching tidu chudn, st dung 2 mimta $$11 (2 ml = 0.000 5 % N).

R 31.3.5 Luu huynh lang

Hoa tan 2 g mau trong 10 mi nude, thém 0,25 ml nude brom bao hoa, dun séi, d& ngudi, trung hoa
bing dung dich axil clohydric (25 %) va cho thém du 0.5 ml axit na. Bun séi dung dich dén
mat mau, dé ngudi, pha lodng dén thé tich 20 mi va ép dung GM 3.

Chu&n bi dung dich 481 chimg tidu chudn, sir dung & ml sulfat S8 || (6 ml £ 0,003 % SC.).

R 31.3.6 Nhém

Ldy 10 ml dung dich th I} (R 31.2), trung hoa bang dung dich amoniac (10 %), thém 15 mi
metanol (R 18) va ép dung GM 8.

Chudn bi dung dich d8i ching tidu chudn, sdf dung 1 mil nhdm SS 1E(1 ml = 0,000 5 % Al)

R 31.3.T CGanxiva magie

Xac dinh nhimg nguyén & nay bang AAS theo GM 29, s dyng cac didu kién sau;

T e o 1

Nguyén 13 4 Mang da dung dich ' Ngon ila vach GT:: g |

: |
i b | 10 % Axetylen-<hong khi et 4
F Mg i !_ 2852 |

R 31.3.8 Kim loai ndng
Lay 20 ml dung dich thir (R 30.2) va ap dung GM 7.

Chudn b dung dich a8i chimg t18u chudn, sif dung 2 ml chi SS 1 (2ml = 0,000 5 % Pb).
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R 31.3.9 5at

L&y 15 ml gung dich thir [| (R 31.2) va &p dung GM &.1

Chudn bi dung dich G5 ching tiéu chugn, sl dung 0,9 mi s& 5SS 1 (0,9 ml = 0,000 3 % Fel.

R 31310 Kaii

Xac dinh nguy&n 1& ndy bing FES theo BM 30, si7 dung cac digu kién sau;

Nguyeén té Néng d& dung djch Ngon lira E!.nﬂ;::tong
8 2% - Ciy-axetvien 766.5
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R 32 MNatri clorua
NaCl

Khdi lugng phan ti tudng doi: 58,44

R 32.1 Y&u cdu ky thuat

Thutc thi (MNacl), %, khang rhd BON (i e s 99,5
pH {dung dich 5 %) 5 d&én &
Bromua (Br), %, Kh&ng 180 ROR ...t svnvarereeins. 0,01

lodua (13, %, KNONG IBARON i i it sminisi e ez 0,002
Hexacyanoferral{l!) [Fe{CN),]. %, khong I8n Aan ... 0,000
Phospnat (PO,), Fa, KhAng 00 RO oo s i st 0,0005
Sulfat (50.). %, KAAAGIAN DAR oot iaisvarsisiassssisbannsssians W OTR
Nita 18ng [N). %, Kh8Ng 180 RaN ... s 0,001
Bari [Ba), %, KRGNG G0 NN i sra b s s i e 0,001
Canxi (Ca), %, KRONG I8N NON L. iiieciccisisiinisssesssnene s swensssanens 00002
Kim loai nang (tinh theo Pb), %, khang 10 han e 0.000°5
SiL (Fe), %, khong ldn han oo ieimssias s 0,000 2
Magie (Ma), %, Khong IOn NON ...o.mimsiees s 0,002
Kali (K), %, KROME 10N RO 1ot i s Q.01

R 32.2 Chuan bj dung dich thir

Hoa tan 20 g m3u trong 100 mi nudc, pha lodng dén thé tich 200 ml (dung dich phai trong va
ghang mau).

R 32.3 Phép thir
R32.31 Thudc thir
Can khodng 0,2 g méu, chinh xac &&n 0,000 1 g. va hoa tan tromg 50 ml nudc.

Thém vac dung dich nay 1 ml 2xit nitrle (R 19} va 30,0 ml dung dich bac nitrat chudn 48 tigu chudn,
o{AgNOD,) = 0,1 moll, Chudn &5 dizn thé bang dung dich bac nitrat chudn dd tigu chudn, c(AgNO,) =
0.1 mokl, st dung dign cuc Ag-Ag/CL

1,00 mi dung dich bac nitrat, o(AgNO;) = 0,1 molil, twvdng duang vdi 0,005 844 g NaCl.
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R 32.3.2 pH

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

R 32.3.3 lodua

Hoa tan 11 g mdu béng 50 mi nudc lrong phéu chiét, thém 2 ml axit clohydric (R 13) va 10 ml
dung dich say1ll) clorua (4.5 %). lac k§ v dé yén trong 5 phat,

Chudn bi dung dich @81 chimg tiéu chuan, sl dung 1 g mau, 10 ml bromua SS 1 (10 ml = 0,01 % Br),
va 2 mliodus S5 1{2 mi = 0,002 % |) trong phéu chiét khac.

Thém 10 ml cacbon tetraclorua vac phéu chiél co chirs dung dich mdu va dung dich d8i ching
tiéu chufn va lac trong 1 phit.

M&u hong trong pha hilu co d phéu chiét chia dung dich mau khéng duge G&m han mau cba phe
hifu co & ph&u chiét ehirz d6i chimg tigu chun.

C4t gilr cd hai dung dich cho phép thiftrong R 32.3.4,

R 32.3.4 Bromua

Loai bd pha hitu co cla cac dung dich thu duge trong R 32.3.3, va riis dung dich nudic 2 Ian vé 10 mi
cacbon telraclorua, Cho thém 10 mi rudc, BS Ml diung disk axit sulfuric (60 %) va 15 mil axit cromic
(RS 4.2.4"), ¢ ki va @& yén trong 5 pnit, Thém 10 ml cacbon tetraclorua va lac trong 1 phut,

Mau vang-xanh trong pha hilu co & phéu chigt chiz dung dich méu khong duge d&m hon pha
hiru ¢g & phéu chiét chia d6i ching tiéu chudn.

R 32.3.5 Hexacyanoferrat(ll)

Hoa tan 3,5 g mau trong 12 ml nuéc, thém 0,2 ml dung dich axit sulfuric (20 %) va 0,2 ml hén hop
sat(li)rsat(lll) (RS 4.2.9°), ldc k¥ va 8& yén trong 2 phdt. Thém 1 ml natri dihydre phosphat
(RS 4.2.16") va dé yén trong 30 phut.

Mau xanh clz dung dich thu duge khdng duge dam hdn mau ¢ba dung dich i chimg tiéu chudn
ch chila 1 g mau va 2,5 ml hexacyanoferrat{I1} S5 1II [2,5 ml & 0,000 1 % Fe(CN)g]

R 32.3.6 Phosphat

Lay 50 ml dung dich thif (R 32.2), che thém 30 ml nudc va ap dung GM 4.

Chudn bi dung dich ddi chimg tiéu chudn, sif dung 2,5 ml phosphat 5S I (2,5 ml = 0,000 5 % PO,).
R 32.3.7 Sulfat

Léy 20 ml dung dich 1hi (R 32.2) va 2p dung GM 3.

Chun b dung dich &6i ching tiéu chuan, sif dung 4 mi sulfat S5 11 (4 ml = 0,002 % SO.),

-1



R 32.3.8 Nito tng

L&y 20 ml dung dich thir (R 32.2) va ap dung GM 8.

Chudn bi dung dich ddi ching tigu chuan, su dung 2 mi nita SS 11 (2 ml = 0,001 % N).

R 32.3.9 Cac kim loai néng

L&y 40 ml dung dich thir Il (R 32.2) va ap dung GM 7.

Chudn bi dung dich d6i chimg tiéu chuén, st dung 2 ml chi SS 1 {2 ml

R 32.3.10 Sat

L&y 20 mi dung dich thir Il (R 32.2) va ap dung GM 8.1.

Chuan bl dung digh dai chimg tidu chudn, s ¢ung & mi sal S8 11 (4 ml

R 32.3.11 Bari

= {.,000 5 % Pb).

0,000 2 % Fe).

TCVN 7764-2 : 2007

Trén 0,25 mi dung dich bari clorua dihydrat [BaCl,. 2H,0 0,02 % trong etanol 30 % {thea thé tich))
va 1 ml dung dich natri sulfat decahydrat (N2,50,.10H,C 40 %) (dung dich tao mam), Sau
chinh x4c 1 phit, cho vao hdn hap nay 20 ml dung dich thir (R 32.2) 64 dugce axit hod trude bang
0,5 ml dung dich axit clohydric (25 %) va dé yén trong 15 phtl.

P& duc bat ky khéng duge duc hon dung dich déi ching tiéu chudn duge chudn bi tuang 1y,
sirdung 2 ml bari SS 11 (2 ml £ 0,001 % Ba).

R 32.3.12 Canxi va magie

Xac dinh nhimg nguyén t& nay bing AAS theo GM 28, sl dyng cac diéu kien sau:

- b ]

] Nguyén 16 l Méng d& dung dich Ngon ira |:. Vach c?-:‘: hugng
|

[ Ca 10 % Khang khi-axatylan I il
| Mg 285.2
R 32.3.13 Kali
Xac dinh nguyén 18 nay bang FES theo GM 30, s dung cac digu kign sau:
I [ =
'] Nguyén t5 Néng dé dung dich Ngon lira | B“ﬂ:;""g ]'
L ® 10 % Oxy-axstylen i 7665 l
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R 33 Dinatri hydrophosphat dodecahydrat
Na,HPO,.12H,0

Khdi lugng phan tir twdng dai: 358,14

R 33.1 Yéu cdu ky thuat

ThUBE Thil (NaHPOL AZH0) oo smseeenen 98 GER 102
pH (dung dich 5 %): 8 dén 9.4

Ciarua (Cl}, %. khanglan hon ..o E ko A T L S Y 0,001
Sulfat (SO.), %, Khong IR RON ... i s s e e 0008

Mita tdng (M), %, KRONG I8N NOM oo e e 0,002

Kim 10ai nang {tinh theo PbY, %, khang ton hon i, 0,000°5
Sat (Fe). %, khong I0n hon ... ssinssa e eeseneso 0,000 5
Kali (K), %, khdng lan hon ... i U0

R 33.2 Chu#n bj dung dich thir

Hoa tan 20 g mAu trong nudc va pha lofng dén thé tich 200 mi (dung dich phai trong vé khong mau]

R 33.2 Phép thir
R 33.3.1 Thudc thir

Can khodng 10 g m&u, chinh xéc dén 0,000 1 g, va hoé tan trong 200 ml nuée khéng cé cacbon
dioxit. Chugn g6 dién the val dung dich axit sulfuric chudn dé tieu chudn, &f1/2 H.50,5 = 1 moll.
dén pH 4,4, st dung dién cuc chi thi thuy tinh.

1,00 mi durkg dich axit sulfunic, c1/2 H,50,) = 1,000 molll, tudng dudng vai 0,358 14 g Na,HPO,.12H,0
R 3332 pH

Xac dinh pH cda dung dich 5 % cia mau theo GM 31.1, sir dung dién cuc chi thi thdy tinh,

R 3333 Clorua

Lay 10 mi dung dich thir (R 33.2} va ap dung CM 2.

Chuén bi dung dich d&i chimg tigu chudn, s dung 1 ml clorua SS 11 (1 ml = 0,001 % CI).

R 33.3.4 Sulfat

L&y 20 ml dung dich thir (R 33.2), trung hod bing dung dich axit clohydric (25 %) va 4p dung GM 3.

Chudn bi dung dich dai chimng téu chudn. sl dung 10 ml sulfat 85 11 (10 ml £ 0,008 % SO.).
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R 33.3.5 Nito téng
Ldy 10 mi dung dich thd {R 33.2) v &p dung GM 6.

Ghuén bj dung dich déi chimng tiéu chudn, s dung 2 ml nita SS 11 {2 ml = 0,002 % N).

R 33.3.6 Cac kim loai nang
Hoa tan § g mAu trong 15 mi dung dich axit clohydric (10 %) va pha lodang dén thé tich 30 mi.
Lay 20 ml dung dich, diéu chinh d&n pH 4 v& dp dung GM 7,

Chudn bi dung dich d&i chimg tiéu chudn, st dung 2 ml chi S5 11 (2 ml = 0,000 5 % Pb).

R 33.37 Sat

Pha lodng 40 ml dung dich thdr (R 33.2) bang 20 ml nude, thém 3 ml dung dich axit ciohydric
{25 %), dun sdi trong S phit, sau dd thém tiép 2 ml dung dich S-sulfosalicylic (20 %) va 5 mi
dung dich amoniac (R 3).

Mau vang cla dung dich thu duge khéng dude dam hon mau cla dung dich d6i chimg tidu chudn
duge chudn bi tuong ty, st dung 2 mi s3t 55 |1 (2 ml = 0,000 5 % Fe).
R 33.3.8 Kali

Xac dinh nguyén td nay bang FES theo GM 20, si dung cac didu kign sau;

F Nguyén 13 Néng & dung dich Ngan i Biudc séng 1
F i 1% Oxy-axetylen 766.5
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R 34 Natri hydroxit
NaOH

Kh&i lugng phan ti trdng déi: 40,00

R 34,1 Yéu cdu k¥ thudt
Thude thit (N2OH). %. khdng oht hon .. i e s o]
Cacbenat (tinh theo Na,CO.), %, khdng 80 ROn i |1

Clarua (Cl), %. Xhong 160 hon L e T Y TN T | o (1]
Phosphat (PO.). %, Khong BN Ron ... snnecoes 0,001
Silicat (tinh theo Si0,). %. KhANg 0N MON Lo 0001

Sulfat (SO %, KNOAG IO HON ..o viairinisir st prasmempismpsnsisacnansesanns o 3, 00D
Wito 1500 (M), %, KhONg [0 RON i eesiee i e e T 0,001

MNEEm (A1), %. KRBNG AN NOM et earn e esaesnesnees naes. 0,002
Arsen [As), %, Khang JINHON .o s sssiinsis et s s s s et s 0,000 %
Canxl {Ca), %. KNBIG IS BN ..ocorripimnrsremsrsisinr s msrrnem e csermsirarncmmessmmsrensarases 0, 002

EMIEEY %, KBNS IORREN 1 sieunmisniissmunssermsr s emiersvmsrsaressppsmecasra D4R
Chi (Ph), %. khanglan han ... ... i L b A PR | 1 & [
Magie (Mg). %, khong 18n hon .......ooeinii i 3,000 08
Niken (NI), 9%, KhONg I8N hom ..o e msnsssmassnsnes e srseeeen. 0,001
Kali (K, %, KRENEG 180 0N oo s iee oo oen e 008
K&m (Zn), %, KhANG 18N hon L e e 0.001

R 34.2 Chuan bi dung dich thir

R 34.2.1 Dung dich thir|

Hoa tan 50 g méu trong khodng 200 ml nudc vao cdc polyetylen va pha lodng dén thé tich
250 ml. Bao guan dung dich nay trong chai polyetyien

R 34.2.2 Dung dich thi Hl

Trung had 1000 ml dung dich thir 1 (R 34.2.1) trong ¢bc polyetylen bang axit clohydric (R 13), gill
hé&n hgp lanh, v& pha lo&ng d&n the tich 200 mi,

R 34.3 Phép thir
R 34.3.1 Thubc thir

Can khoang 1,7 g mau, chinh xic dén 0,000 1 g va hoa tan trong 50 ml nude khéng eé cacbon dioxit.

9
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Thém vao dung dich nay 2.0 mi dung dich bar clorua dinydral (10 %) va 2 gigt chi ihj
phenolphtalein (1S 4.3.9%), chudn 80 bang dung dich axit clohydric chuan dé tidu chudn, g{HCI) =
1 malil, cho dén khi dung dich trd nén khéng mau.

1,00 mi dung dich axit clohydric, e{HCI) = 1.000 molfl. tuong dugng vai 0,040 0 g NaOH.

B8i véi phép thir R 34.3.2 st dung dung dich 43 trung hea.

R 34.3.2 Cachonat

Cho 1 ml ehi thi bromphenoi xanh (IS 4.3.2°) vao dung dich lrung hoa dugc git: |ai trong prep thlr
R 34.3.1. va chudn dd dung dich nay bang dung dich axit clohydric chudn d& tiéu chudn, c(HCY) =
0.1 malil, d&n khi dung dich chuyén t mau xanh sang mau vang.

1,00 mi dung dich axit clohydric, c{HCI) = 0,160 mold, hugng dudng véi 0,005 3 g Na,CO,.

R 34.3.3 Clorua
L&y 10 ml dung dich thif | (R 34.2.1), trung hoa bing dung dich axit nitric (10 %) va 4p dung GM 2.

Chusn bi dung dich d6i ehimg tiéu chudn, st dung 10 mi ciorua S 11 (10 ml & 0,005 % CI).

R 34.3.4 Phosphat
Lay 50 mi dung dich thiril (R 34.2.2) va &p dung GM 4.

Chudn bi dung dich d8i chimng tiéu chugn, sir dung 5 mi phosphat SS Il (S ml = 0,001 % PQ,).

R 34.3.5 Silicat
Ldy 10 ml dung dich thir Il (R 34.2.2) va 3p cung GM 5.

Chudn bi dung dich d8i chimg tigu chudn, sir dung 10 mi silicat SS 11 (10 ml = 0,01 % Si0;).

R 3436 Sulfat

L&y 25 mi dung dich thir Il (R 34.2.2) va &p dung GM 3.

Chusn bl dung dich ¢&i chimg tiéu ehudn, s dung 12,5 ml suifat SS I (12,5 ml = 0,005 % SO,).
R 3437 Nito tdng

L3y 25 ml dung dich thit | (R 34.2.1) va 4p dung Gl 6.

Chuan bi dung dich dai ching tigu chudn, sirdung 5 ml nite S5 11 (S ml = 0,001 % N).

R 34.3.8 Nhom

L3y 10 mi dung dich th |1 (R 34.2.2) va ap dung GM 9.

Chuan bi dung dich d&i chimg tiéu chudn, st dung 2 ml nhdm S511(2 mi = 0,002 % Al),

a1
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R 3439 Arsen
Lay 50 ml cung dich thir I (R 34.2.2) va &p dung GM 11.

Chuén bi dung dich déi chimg liéu chudn, sif dung 5 ml arsen SS 1l {5 mi = 0,000 1 % As),
R 34.3.10

L&v 20 mi dung dich thir || (R 34.2.2) va &8p dung GM 8.7.

Chudn bl dung dich @61 ching tiéu chudn, sit dung 2 mi s3t 55 11 (2ml = 0,001 % Fe).

R 34.3,11 Canxi, chi, magie, niken va kem

Xac dinh nhing nguyén i& nay bing AAS theo G 28, sl dung cac didu kién sau:

Nguyen t& N&ng 6 dung dich Ngon s | Vach céng husng

! l nm e

: ca | ’ | 4227 |
3 A i

| Mg | 0% ‘ . 285.2
' r
| N | [ , 2320hogc 3625 |
f | |. Axetylen-khong khi —
| 4% | ‘
| Pb ‘ Sty dung dung mdi chist | 217.0 hosc 283 3

| 1mng_GM 35 .
| Zn ] 10 % ll 213.8 f
iE |
R 34.3.12 Kali
Xae dinh nglyén 16 nay bang FES theo GM 30, sif dung cac didu kign sau:
[ Nguyén té Néng dé dung dich % Ngegn Iia B“é:'nfé"g
f :
1 K 1% il Ouy-axetyien . 766.5 i
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R 35 Natri sulfat, khan
Na,SO,

Kh&i lugng phan ti tueng d8i: 142,04

R 35.1 Yéu ciu ky thuat

Thudec thir (N2:;S0.). T, XRENG AN0 ROM ot erie s icssnacsiiine e 32

oH [dung dich § %) 5dén 8

Clorua (Cl), %, K8 IBN haR ... e e oo 0,004
Sulfat (S0O,), %, Khang I6n Bon . ieeeeaessenini e 9,002
ik tdng (N), %6, KhONG 180 oK .....oiis e sriasi assassisseains siaranin o iin 00085
Canxl (Ca); %, KRONG 10 BOM oo e et TS 0,01
Kim loai nang (tinh theo Pb), %, khang 19n han ... 0,001
S3l (Fe), %, KhONg MR RN .. e ieiidsiiamessesmaesnsmssin s eseansimeemeiia. 0,000 D
Kalitd), B, IRl IOm Ren i i S e A R T Q.01
Lucng mat sau khi nung (& 800 °C), %, kndng 1dn han ..o 0.5

R 35.2 Chuan bj dung djch thir

Hoa tan 20 g rndu trong nudc va pha lodng dén thé tich 200 mi {dung dich phél trang va khang mau}.

R 353 Phépthi
R 35.3.1 Thude thir
Can khoéng 1 g mdu, chinh xac dén 0,000 1 g, v& hoa tan lrong 200 ml nudc.

Cha dung dich nude di qua cét trao ddi anicn (kiém manh), ra cét bang nudc che dén khi nudc
riia gidi phan (ng lrung hoa vai qui, chuan d6 nudc rita gidi bang dung dich axit clehydric
chudn 48 tau chudn, e(HGI) = 0,8 mol/l, sit dung chi thi metyl da cam (IS 4.3.57).

1,00 ml dung dich axit clohydric, cfHCI) = 0,500 moli, tuong dudng va 0,035 51 g Na50,.

R3532 pH

X&c dinh pH cla dung dich 5 % cla miu theo GM 31,1, sir dung dién cuc chi thi thay tinh.

R 35.3.3 Clorua
L3y 20 ml dung dich thir (R 35.2) va ap dung GM 2.

Chun bi dung dich ddi chimg tigu chudn, s dyng 2 mi clorua SS11(2 ml = 0,001 % Cl).
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R 35.3.4 Phosphat
L&y 20 ml dung dich thif (R 35.2) va ép dung GM 4.

Chudn bi dung dich ddi ehimg tiéu chuan, sir dung 4 ml phosphat S8 11 (4 ml = 0,002 % PO,).

R 35.3.5 Nito téng
L&y 40 ml dung dich thit (R 35.2) v& ap dung GM 6.

Chuan bi dung dich dbi ching tigu chuén, si¥ dung 2 mi nitd $5 11 {2 ml £ 0,000 5 % N).

R 35.3.6 Canxi

Xac dinh nguyén 16 ndy bing AAS theo GM 29, st dung cac diéu kién sau:

Vach céng huong

. Nguyén & Néna d& dung dich | Mgon ldra ‘ N
| ca 4% Khéng khiaxetylen | 1227
R 35.3,7 Cac kim loai nang
L&y 20 mi dung dich thif (R 35.2) va ap dung GM 7.
Chuan bi dung dich @8i chimg tiéu chusin, sl dung 2 mlchi 85 1 (2 mi = 0,001 % Pb).
R 35.3.8 Sat
L&y 20 m| dung dich thf (R 35.2) va ap dung GM 8.1,
Chuén bi dung dich 88i chimg tiéu chudn, srdung 1 mls8t SS |1 {1 ml £ 0.000 5 % Fe).
R 35.3.9 Kall
Xac dinh nguyén 16 nay bing FES theo GM 20, sir dung cac diBu kién sau:
Nguyén t& N&ng d& dung dich j Mgon Ifa e n?.nn? il
L K 4 % l Oxy-axetylen ‘ 7665 I

R 35.3.10 Lugng m&t sau khi nung
Nung 2 g mau & 600 °C dén khéi |Ugng khong d5i.

Luong m&t khéng €uge vugt qua 10 mg,
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R 36 MNatri thiosulfat pentahydrat
Na,S,0..5H,0

Khai lugng phan tlr tuong dai: 248,18

R 36.1 Yau cdu k¥ thuat

Thudc thif {Na,S,04. 5H,0%, %, KRENG A0 NON i 99,0

pH [dung dich 5 %): 5.5 d&n 7.5

Clorua (S} %, KRBOG AN hon i e 0,02
Sulfat va sulfil (tinh thea SC,), %, ROGNG AN NG o .01
Suelfua [S), %, khéng 180 hon e T — 0,000 25
Nitg 18ng [M). %, KRANG (M ROM L ouiiis i s s 0,005
Canxi (Ga), o, KRONG N BOM oot s 0,003
331 (Fe) %. khong ldnhon ... POt p st L. 1
ChE{PD), %, KNAAGIAN RGN oo e et g s 0.000 5
Magie (Mg}, %, KRONG I8N RON ..o e {7,001

R 362 Phépthir
R 36.2.1 Thudc thir

Can kheang 1 g mau, chinh xac dén 0,000 1 g, va hod tan lrang 30 mi ngse. Chudn d8 vdl
dung gich (ot chuZn dé tigu chudn, of1/2 1) = 0.1 malfl, st dung chi i tinh Bat (15 4.3.117)

1.00 mi dung dich iat, ¢(1/2 I,} = 0,100 molA, tudng ducng vai 0,024 82 g May5;0,. 84,0,

R 36.2.2 pH

X&c dinh pH cia dung dich 5 % clia mau thea GM 31,1, sU dung dien cuc chithi thiy tinh

R 36.2,3 Clorua

Hoa tan 0,2 g mau trong 5 mi nudc, them 1 ml durg dich amaniac {10 %) va thém ot tung giot
2 mi hydra peroxit (R 14). Lam bay hoi d&n khe can a 100 *C, &4 ngudi, hoa tan can trong 20 ml
nudc va ap dung GM 2.

Chuan bi dung dich d5i chimg tiéu shuén, st dung 4 mi clorua S5 11 {4 ml = 0,02 % Ci).

R 36.3.4 Sulfat va sulfit

Hoa tan 0.1 g mau trong 10 mi nude, thém 0.1 ml dung dich il chufin dé tiéu chudn, o(1VZ 17 =
0.1 molil, cho dén khi dung dich cé mau vang nhat, pha lo@ing dén the lich 20 mi va ap dung GM 3.

Chuan bi dung dich d6i chimg tigu chudn, s dyng 10 mi sulfat 85 11 (10ml = 0.1 % S0,).
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R 36.2.5 Sulfua

Hoa tan 2 g mau trong 20 mi nude va cho thém 0,3 ml chi axetal géc (RS 4.2.107),

Méau dim cla dung dich thu dude khéng dude sam han mau cla dung dich déi ching tiéu chudn duoe

chudn bi tudng t, sl dung 0.5 mi sulfua 55 1 {0.5 m| £ 0,000 25 % §).

R 36.3.6 Nitotdng

Hoa tan 1,5 g mau frong 10 ml nudes, thém 5 mi dung dish axit sulfuric (50 %) va dun sdi trang

5 phut. £€ ngudi, loc va ria phan loc béng nuds cha d&n khi thé tich clz phan oo va phan rie 12
30 ml. Léy 20 ml dung dich va ap dung GM 6.

ChuZn bi dung dich 8&i chimg tigu chudn. st dung Sminita 35 11 (5 ml = 0.005 % N).

R 36.3.7 Canxi, sit, chiva magie

xac dinh nguyén t& nay bang AAS theo GM 29, s dung cac digu Kién sau;

Hguyén 15 Nang 45 dung dich ' Ngon lira § Vash Cir:g ey
— 1
Ga 10 % [ 4227 i
Fe 4% [ 248,32 i
e e S dung dung midi cliiél Axeten-khbng kil ; I
Fo frang G 25 217 .0 ho&ic 2833 |
Mg 10 % 2852 !

R 36.3.7 Cac Kim loai néng

Ldy 20 ml dung dich thir (R 36,2} va ap dung GM 7

Chusn bl dung gich @81 chimg tiéu ehuan, sirdung 2 mlchi S8 11(2 ml £ 0,001 % Ph),
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R 37 Axit sulfuric
H,S0,

Khai lvdng phan tir tuong dai: 98,08

R 37.1 Yéu cdu k¥ thuat

Mau theo don vi Hazen, kh8ng In hon ......ccuiimiim e et 10

Thutc thl {H,S0.), %, khang nhd hon L. 98
Clora (Cl), %, khdng Kinhon ..o G000
Mitrat v& nitrit (tinh theo NQ,), %, khdng ldnnon __minnn. 0.000 02
Amoni (NH), %, Khong 180 hon oo e 000002
Arsen (As), %, KNOAG ION NON oo tins s meis i ne. 0,000 003
Déng (Cu), %, khBNG IERNON i iammessesesisrionnes 0,000 01
St (Fa), % kbdng: Bn Bln scsessnnniissmv s D00 DS
Chl (Pb), %, KEBNG I8N KON ciiieinsiiimsminiimieriinaimis s asamiivms e 0,000 B9

Cac chat khir permanganat (tinh theo 50,), %, kXhdng lon han ... 0,000 5
Can sau nung (4 650 °C), %, Khéng 1an han ...t iensnissssisnsenn 0,001

R 37.2 Chuin 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
hén hop dén nhiét d 850 °C & 50 °C trong tl hut cho dén khi ngung khéi. Cho vao can 1 giot hodc
2 giot axit clohydric (R 13) va pha lo@ng véi nudc dén thé tich 100 mi.

R 37.3 Phép thu

R 37.3.1 Mau theo don vj Hazen
Ap dung GM 36.
R 37.3.2 Thudc thir

Can, chinh xac d&n 0,000 1 g, ampun thuy tinh méng ¢ dung tich thich hop véi mdt dau gan éng

mao quan.

' Axit sulfuric vgi ndng dé khac cé san trén thi rudng cdng phi hap vai yéu ciu ky thudt trén.

a7



TCVN 7764-2 : 2007

Cha vao ampun khoang 1 ml mau, va st dung ki thuét gia nhiét d& gan kin ampun v cén chinh
xac den 0,000 1 g.

Tinh dé chénh l&ch khdi luong cla phdn mau thl. Cho ampun vao binh nén 250 mi cd chia 100 mi
nudc, day binh bang nt thuy tinh nham. Lac binh dé lam v& ampun, dé yén trong 2 phit dén
3 phut. Sau 86 mé binh, rlia sach nit va nghién k§ ampun bi v@ béng dle thuy tinh. Chudn &8
dung dich bang dung dich chudn dé tiéu chudn natri hydroxit. ¢(NaOH) = 1 molf, sir dung chi thi
metyl do (15 4.3.67).

1,00 mi dung dich natri hydroxit, c{NaOH) = 1,000 molfl, tugng dudng vai 0,049 04 g H,S0,.

R 37.3.3 Clorua

Cho 40 ml nudic vao efic dung tich 200 ml, 1am mat trong bdn nude da, tir t thém 25 g (13,6 mi)
mau, khuay manh va ap dung GM 2,

Chudn bi dung dich d5i chimg tiéu chudn, st dung 2.5 ml clorua SS 11 (25 ml = 0,000 1 % Cl).

R 37.3.4 Nitrat va Nitrit

Lay 15 ml nuéic vao binh nén dung tich 50 mi, lam mat trong ban nudc da, thém lién tue 50 g (27 ml)
mau trong khi khufy. Sau 44 thém 0,2 ml dung dich bruxin [S % trong axit axatic (R 1)] va khudy déu.

Mau vang cla dung dich thu dude khéng duge Gam hon mau cla dung dich 681 chimg tiéu chuan
chuan b tudrg 1, s dung 1 ml nitzat SS 11 {1 ml = 0,000 02 % NO.) va 50 ml axit sulfuric khéng co
nitrat,

R 37.3.5 Amoni

C&n théin thém 10 g (5.4 ml) mau vao 30 ml nudce, vira thém vira khudy déu. DEé ngudi. trung hoé bing
dung dich natri hydroxit {32 %), sif dung giSy chi thi mau va ap dung GM 10.

Chu3n bi dung dich 61 chimg tiéu chudn, st dung 2 ml amoni $S 11 (2 ml = 0,000 2 % NH.).
R 37.3.6 Arsen

Can thdn thém 20 g {10,9 mi) mau vao 50 mi nudc, vifa thém vira khudly 8éu va pha long dén thé tich
100 mi. Bé nqudi va ap dung GM 11.

Chusn bi dung dich d6i ching tidu chudn, sl dung 1 mi arsen SS (11 {1 ml = 0,000 005 % As),

R 37.3.7 Pong va chi

Xac dinh nguyén 1€ nay bing AAS theo GM 28, s dung cac diéu kién sau,

® At sulfuric khéng ¢6 nitrat gitt nguyén khdng mau khi thir theo qui trinh nay.
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i T - i
3_ Nguyén td Néng 8 dung gich | Ngon Ira | Vaeh c.?::,; huong
; + :
| Cu | ! [ 47227 |
Dung dich thir (R 37.2) | Axelylen-khdng khi ; :
Pb | i | 217.0hoac 2833
R 37.3.8 Sit

L&y 20 ml dung dich thir (R 37.2) va &p dung GM 8.1,

Chudn bi dung dich di chitng tiéu chudn, s dung 2 mi sét SS 1 (2 ml £ 0,000 05 % Fe).

R 37.3.9 Cdc chit khir permanganat

L8y 80 ml nudc vao binh ndn, lam ngudi trong bdn nudc da, them it 64 g (35 mi) mau (mdi En
khoang 5 ml), vira thém vira khuy déu dung dich, Chu v gill nhiét dé dudi 35 °C. Khi dung dich dugc
lam ngudi xudng 15 °C dén 20 °C, thém 0,1 ml dung dich kali permanganat chudn da tiéu chuin.
¢(1/5 KMnO,) = 0,1 molil va khudy.

Mau hidng cha dung dich bén trong 2 phut,

R 37.3.10 Can sau nung

L8y 100 g (54 ml) mdu vao dia platin 43 dudc frir bi. Bun nhe trén bép dién cho d&n khi ngimg béc
khéi. Nung 672 vd mau d nhiét 9o 650 °C = 50 °C trong 15 phdt. LaY ra, |am ngudi lrong binh hit 3m
d&n nhiét 35 phong va cén.

Khai lugng cia can khang duge vugt qua 1 mg.
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R 38 Thiec{ll) clorua dihydrat
SnCl;.2H,0

Khdi lugng phan to wwrong 48i; 225,62

R 381 Yéu cau ky thuat

Thude thir (SnCly. 2H 04, %, khing nhd ROR e i ST
Sulfat (SO, %, khéng [@nhdn ..o e w0
Areen {485 %, KRONG IEN 0Nt i seeensr e e anane e 0,000 2
Bang (Cu}, %, Khang BN har N 0,002
SEt(Fel %, KRONG N BOM et 0,003
Chi[FPb), %, khéng Idnhan ... ..., e T ey e e o 0,005
Cac chél khong bi K&t tha bdi

hiydro sullua (inh theo sulfat], %, Khang 180 ROR .o v, DS

R 38.2 Chuén bi dung dich thir

Hoa tan 10 g méu trong nude, thém 5 mi axit clohydric (R 13) d& lam trong dung dich va pha |edng

dén the tich 50 ml,

R 38,3 Phep thir
R 38.3.1 Thudcthir

Can khodng 0,4 g mau, chinh xac dén 0.000 1 g, vao binh nén dung tich 250 mi {khd). Mgav l&p i
thém vao 50 mi dung dich axit clohydric chuan dé tiéu chuan, ofHCY) = 0,2 mell, 1ac tir 4 giby dér
5 gidy. Them t&p b g kali nala tarirat telrahydrat (R 27) v& 3 g natri hvdro cachonal. Chufin Jb ngay
bang dung dich iot chuan dé tieu chuan, ¢{1/2 1,) = 0.1 mol/l, s dung chl thi tinh bot (IS 4.3.1 17

1,00 m| dung dich jel, (1/2 15} = 0,100 malfl. tuang dutdng vai 0,011 28 g SnCl,.2H,0,
R 3832 Sulfat

L&y 10 ml dung cich thir (R 38.2) v& ap durg GM 3.

Chuén bi dung dich di chiing tigu chudin, sif dung 10 mi sulfat S8 1 (10 ml £ D.005 % 50,
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R 23833 Arsen
Hoa tan 1 g mau trong 5 ml axit donydric (R 13) »a 30 ml nudc va ap dung Gk 11,
Chuan bi dung dich d&i ching tidu chudn, st dung 2 ml arsen SS 11l (2 ml = 0.000 2 % As).
R 38.3.4 Bong, sat va chi

#ac dinh nguyen ta nay b.'éng AAS theo GM 29, s dung céc diéu kign sau:

| Mauy®n 18 | MBing dd dung dich Ngan Iia Yach l:;lr_::!? hudng |
: i
R | ' 3247 '
\ Dung dich 2 % etia mu s
Fe [ trong dung dich axt pxetylan-khdng kb 7483

™ i clahydric 36,5 g/l
P&

217.0 hoac 2833

—

R 38.3.5 Cdc chit khong bi k&t tda bl hydre sulfua

L3y 20 ml dung dich thit (R 38.2), thém B0 ml nués va suc hydro sulfua qua dung dich da ket tla
thide. Loe bé k&1 tha (khéng ria can) va lam bay hoi 50 ml phédn dung dich lgc trong dia st d2 biét
trudc khi lvang dén thé tich knedng 2 ml d&n 3 mi. Thém 0,1 mi axit sulfuric (R 37), lam bay hai
d&n khé can, nung & nhidt d& 600 °C = 50 °C trong 15 phil, d& ngudi va can |3l

Khéi lugng cBn khing vugt qua 1 mg.
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R 29 Tcluen
CH-CH;

Kh&i lugng phan 1o tuong dai: 82,14

R 38.1 Yéu cu ky thuat

Kh8i lrang rigng, g/ml VTR s

Thudc thif {CH,CH,), %, khéngnhd hon ...

Can cén lal sau khi bay hdi, %, khéng lon han ...

D6 axit (tinh bang milimol H7), kKhong IEn Rom ... e
£6 kigm (tinh bang milimel OH™). khang 180 RO e
CAac chilltl d€ Di COEDON MOB wiviicrimiyisres ivsiinnsivinvsidsuvbaa st s e fimers o 2
Hop chat luu huynh (tinh theo S). %, kKhong IGn hon ...
Cac chit §éng ding thiophen (tinh 1heo CHS) .o
Nige. 86, khAng I R oo s, o s s b fros o s

R 39.2 Phép thir

R 39.2.1 Khéi lugng riéng

Ap dung GM 24,1,

R 39.2.2 Thude thir

Ap dung GM 34, sl dung céc diéu kién sau;

PHE TN psrnsmommrsnpmisansnssssmnnns
CREL ARG e e i ean 5o FTEET] TR

CHEL BT BB, 1T 1ovvrvescrnrmsssrasnerasannsnnssiassensmnts raes rasssasuserass
Bubng kinh trong ez ¢dt, MM .o e e

W IMLICEE oo ion o sy ooy et ot e o s e

o 2115822 o A

NRIEE @6 BOM, “C ..vovveoee o sersseesevessesesseeemon N
Nhigt g6 detector, "C . e,
Kiéu detector

s P s S, o

Tac G0 dong, MmN oo eeeeees T T

PREA mau thi?, (il e e,
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R 235323 Can contat sav khi bay hdi
L&y 50 q (58 ml) mau va ap dung GM 14,
Khdi luong ela can khong dude vuot gua 1 ma.
R 39.2.4 D5 axit hodc dd kiem

Liy 43 g {50 mi) m3u va ap dung GM 13.2. chudn &8 béng dung dich ralr hydroxit chuan do
tigu chudn, ¢[NaOH) = 0,01 moll, holic bang dung dich axit sulfuric enudn dé tidu cnudn,
gl1/2 H,30.) = 0,01 malil vi sl dung ghi thi prennl d& (15 4.3.10°).

Trong Intong hdp axit, thé tich chudn &8 khéng duze vuct qua 0,7 mi, trong irutng hoe kigm the tich
chudn dé khdng duge vugt gua 1.3 ml.
R 3935 Cac chit dé bj cacbon hoa

Lac 12.9 g (15 mi) mau véi 5 mi axit sulfuric (95.4 % = 0.5 %) trong 15 giay dén 20 giady. dé yén
trang 15 phat,

Ldp toluen phia trén phal 1a khéng mau va mau cla lép axit phia dudl khing dude vuot qua mau
clia dung dich tigu chudn d3 mé ta trong GM 18 ¢d chia 5 g coban(ll} clerua hexanydrat, 40 g
saillll) clorua hexahydrat va 20 ml axit clohyydne (R 13) trong 1 it

R 39.2.,6 Hop chat luu huynh

Ldy 2 g (2,2 ml) mau va ap dung GM 21,

Chudn bi dung dich d&i chimg tidu chudn, si dung B ml Ik huynn SS 1| (B ml = 0,003 % S,

R 39.2.7 Cac chat déng dang thiophen

C3n than thém vao 5 ml mau @8 tao thanh mat IGp tach biét trén 5 mi chi thi isatin (IS 4.3.4°) trong éng
thit sach, khé va dé yén trong 1 h.

Trén bé mat tiép xuc gilta hai chat 16ng khang duoe cd mau xanh |a cdy nodc mau xanh da tral.

R 39.2.8 Nudc

L&y 8,6 g (10 ml) miu v& &p dung GM 12, st dung 20 ml metancl (R 18] lam dung mdi.
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R 40 Kem
Zn

Khaéi lugng phan tir tuong d&i: 65,38

R 40.1 Yeéu ciu ky thuat

Arsen (As), o, KRORG IO BOM L i i st e eenibaa e e e D,000007
SHt(Fe) %. khdng lOn hon o e R 0,01
GHEARPRY, 9%, khbrgan hon ol ks i L s 0,04

Ma té: Kim loal @ dang gue, cac miéng két thamh hat hods vién, nhung khéng phai lz bui

R 40.2 Phép thir

B 40.2.1 Arsen
Thue hién phép thil thes GM 11, nhimg s dung thigt bj mé 12 trong Hinh 1, va thea qui trinh sau:

Che 15 g mau vaa bink dinh mue. Cho 120 mi dung dich thigci!l) clorua [SnCh,. 2H,0 0.4 % pha trong
axit clohydric (R 13)] vao phéu nhd giol. Thém 1t timg giot dung dich nay vao binh dinh mik, cho
gén khi s¢ gidi phéng manh hydre gidm xuéng, Sau do tiép tuc che thém véi t5c @ nhu vay dé
dam bao tdc 48 giai phéng hydro dat &n dink. Cach tién hanh nay mat khadng 1 h

Chugn bi dung dich d5i chimg tigu chudn theo cach tuong tu. nhung cho 1 mi arsen S5 Il (cé chis
1 pg As) v& 5 g mau vao binh dinh mire va cho then tif phéu nhé giot, 120 ml dung dich thigg(ll) clorus
(1 ml = 0,000 07 % As).

R 40,22 S5atwvachi

X&c dinh nguvén 1o nay bang AAS theo GM 28, sd dung cac digu kien sau:

Nguyén 1§ | Néng dé& dung dich MNoon s Vach céng hwang
irong dung dich axil pitric |
315gm . il
Fe 1% 2433
Axetylen-khdng khi |
Fb 10 % i 2170 hofc 283 3
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Phéu nhe gigt chia
dung ¢ich thiéc(l] clorual
axit clehydric

!
|

|

Binh hap thy arsin
chira dung dich bac
dietyldithiocacbamat
(AgRDTE)

Béng chifll) axetat

Ong cansi clarua
(10 em)

Binh hai cd
{dung tich 250 mil)

\
R —
i/

Hirh 1 - Thiét bi dé xac dinh ham ludng arsen trong kém

105



