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Tiéu chuén nay qui dinh hai phuong phap tréc quang xaC
dinh ham luweng photpho trong quing sat.

b

Phuong phap chift tTAc quang dang vang E.p dung cho ham
lugng photpho tir 0,005 - 2% va phu hop voi STCEB 1226-73.

Phuong phap trac quang dgng xanh &p dung cho ham lugmg

Phuong phap thw nhft dwge dung 1am phuomg phap trong

LY

tai.
1. QUI DINH CHUNG

1.1. MSu xac dinh ham ltwng photpho duge chudn theo
TCVN 1664-86.

1.2. Nuoc clt theo TCVN 1664-86.

1.3. Cédc logi hoa chfit co mzc d§ tinh khiét theo TCVN
1058-78.

1.4, Nnigt dd m'm nuoc hogc dung dich trong tiéu chuén
_qui dinh nhv pau : nuoc &m ho#c dung diuh &m cﬁ nhiét d 9§
tr 40 - 75°C, nuoc nong huﬁc dung dich nong co nhiét d §

L

trén 75° C, néu khéng ghi, h:l.au la nuoc hnﬁc dung djech ©
nhigét do phong.
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1.5. Cdc thuSc thir ¢ trgng thai long khi.pha  loang dugoc
ghi kem theo cac ky higu pha loang 1:1, 1:3,.1:3, 1:100 ...
n@ukhdng ghi, hidu 1a thufc ther & trsng..thai.chwa phs loang.

. / P ol %
2, PHUGNG PHAP CHIET TRAC QUANG

2.1, Nguyén tic cua phuong phﬁp

Trong mdil trutmg axit nitric, inn photphiat: ta.u dyng vol
amnoi vanadat va amoni molipdat 'l;'q.n thanh phirc photphovana-

dat-molipdat mau vang. Chi&t phie nay béng metyl izobutyl
xeton va do miét 4§ quang & buoc song 430n.m.

2.2. Thift bi{ va hoa chit
Can phén tich o6 d6 chinh xac d&n 0,0002g;
M&y so mau quang dién;
™ sy co nhigt &6 khéng thfp hom 110°C;
Lo nung co nhigt 49 nung nﬁng khong thép hom 100000;
Axit clohidric (d = 1,19);
Axit nitric (d = 1,40), dung dich 1:4;
Axit pecloric (d = 1,67);
~ Axit flohidric 40%;
Axit bromhidric (d = 1,48);
Axit xitric, dung dich 50%;
Amoni vanadat, dung dich 0,25%;
Amoni molipdat, dung dich 15%;
Natri cacbonat khan;
Metyl izobutyl xetonj
Sit (III) oxit;-
Kali g@ihidro phot phat;

Dung djch chuidn photpho : Hoa tan O y4394g kali dihidro
phntphat trong nuo'c cét, chuyen dung d.ich vao binh dinh
mrc dung t{ch 1000ml. Dinh mirc bang nuwoc cdt va lic dsu.
1ml dung dich chuwe 0,1mg photpho.
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2.3. Oach-ti8% hanh

g 1;‘ﬂﬁh 0, ? = 0,5g mau quﬁng (tuy theo ham luqng
phntphn) veo hat'platin. Tém wre méu bang 3-4 giot nuoc
c8t. Rot vao bat 15m1 axit ‘flohidric, 10ml axit pecloric.
Dun nong-eho tén méu, rdi cb d&n khi xudt hién hoi axit
peclori®.-Thém vao bat- -5ml axit flohidrie, 5m1 axit bro-
hidric, ti8p tic cb dén khi bSc hoi axit pecluric. D &
ngu@i thém vao 30ml nuoe cit, dun 88i va chuyén dung djch
te bat platin vao cdc dung t{ch 100ml.

T P Truwng hgp mﬁu khéng tan phai lnc dung dich qua
giﬁy lec khéng tro chay nhanh of chia m&t {t bot gidy loc.
Rua uﬁn'va gify loc 5-6 1Bn bi&ng nuoc ciit nong. Nwore lgc
hungﬁvan o6c dung tich 250ml (nuuc 19c chinh). Cho céin va
gifly loc veo chen platin, sfy va nung o nhigt dd ?DO“C De
ngudi chen, cho vao 2g natri cacbonat khaen, nung o nhigtdd
900 - 950°C trnng 10 phut cho tan hoan toan. D& ngudi chen,
18y kh&i chay ra bang 30-40ml nuoc nung. Loc dung dich qua
gifly loc chdy vwa, rira gifiy leoc bing nuoc cét nong 5-6 1&n.
Nuore loc himg ngay vao cSc chira nuve loc ckinh.

2.3.3. Thém vao cSc chire dung dich da hgp nhit 5ml exit
nitric, c6 dung dich dén bSc hoi axit pecloric. Dé ngugi
rot vao cSc 25ml exit nitric 1:4, dun nong cho tan mudi.Lam
nguéi dén nh:gt d§ 20 + 2°C. Thém c¢hinh xdc vao c8c 10ml
dung didh amoni vanadat D y25%, 15ml dung djich amoni moli~-
pdat 15%, khufy déu va dé yén 10 phut.

Chuyén dung djch vao pheu chi€t dung tich 250ml, t h & m
nuoee cdt vao dén thé tich 100ml, rot vao phﬁu'10m1 dung djch
axit xitric 50%. Chiét phic mau 2 1Bn bang 30 va 10ml dung
mdi maty izobutyl xntun. Lic d8u 1 phut, cho nhn dung m o i
tach khoi tusngnudc, mo khod phdu bo twong nuoc di.  Chuyén
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dung mdi vao binh dinh mic dung tich 50ml, dinh mic bing
mety i1zobutyl xeton, lic d8u. Sau 15 phyt, do madt db quang
trén may so mau queng dién o buce song 430 n.m. Dﬁng thi
nghién tr?ms 1519 dung dich so sanh,

2,3.4. Xay dyng dwomg chuidn. Can 0,5g.g&ti(TIT) oxit vao
10 o8¢ dung tich 250ml. Rot vao 10ml axit olghidyic d um
nﬁng dén tan hoan toan. Lay vao c¢dc 1Bn lugt 0;00; 0,20;
0,4?; $0,60; 0,80; 1,0; 2,0; 3,03 4,0; 5,0 ml dung dich
chuén photpho tuwong img voi 0,00; 0,02; 0,04; 0,06; 0,08 ;
0,10; 0,20; 0,30; 0,40;va 0,50 mg photpho. Thém vao ¢ o ¢
5ml axit nitric, 10ml axit pecloric. Dun nong dén bSc hoi
axit pecloric, dun ti&p 5-10 phut nwa. D& ngudi, thém veo
25ml dung dich axit nitric 1:4, dun nong cho tan mudi. Dé
ngudi dfn nhiét a8 20 + 2°C. Thém chinh xac vao cSc 10ml
dung dich amoni vanadat 0,25%; 15ml dung djch amoni moli-
pdat 15%. Lic dBu va dé yén 10 phut. Ti8n hanh tidp ‘tyc nhw
diBu 2.3, 3 T lwgng photpho va mat 45 quang twomg \mg, ve
duwng chuén.

2.4, T{nh k€t qua

2.4,1, Ham lwong photpho (X) tinh bdng phén trém khdi
lugng theo cbng thirc :
m, . K. 100

X =

*m. 1000

Trong do @
m, - Khdi lumng photpho tuwomg umg voi mat dd quang trén
duwong chudn, ng ;
m - Khdi 1um:lg mau can, g ;

K - Hé 8o uhuyen quﬁng sang quang khd tinh theo ¢bng
thire
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E = 100
100~V

L 11

Tropg: do -
LG > &m cua méu, %, xac dinh theo TCVN 1666-86.
2¢4.2. Sail lﬁuh k6t qua gira haei 18n xac dinh song

song khi 49 tin cdy P = 0,95 khdng dugc vuyt qua cac gia
trji néu trong bang 1.

% - '.Bang1
!  Ham lwgng photpho !  Sai léch cho phep !
D ——— R ——
! T 0,005 dén 0,02 ! 0,003 !
1 Trén 0,02 d&&n 0,05 ! 0,005 !
! " 0,05 " 0,10 : 0,008 !
! " 0,70 " 0,20 ! 0,012 !
! " 0,20 " 0,50 ! 0,02 !
! " 0,50 " 1,0 ! 0,04 !
! " 1,0 " 2.0 ! 0,08 !

——— - — i W S—— N wi—— ——— g — . — — N — — — = — l

3. PHOONG PHAP TRAC QUANG

3.1. Nguyén téc cle phuwong phép

Trong méi truong axit clohydric, ion photphat tac dung
voi amoni mulip]in‘l: tgo thanh phu'c: axit phntphnmnlipdic.
Khtr phirc nay bﬁng ion sdt (II) se thu duye phu'c c‘i:i. da axit

photphomolipdic mau xanh, do mét-dd queng o buoc song 725-
n.m.

3.2. Thiét bi va hoa chét
Cdn phén tich co d8 chinh xac dén 0,0002 g;
Th sy co nhidt dd khéng thfp hom 110°C;
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Lo nung co nhiét df nung néng khﬁﬁz'ﬁﬁﬁp'hﬂn,100ﬁnﬂ :
May so mau queng dién ;

Axit clohidric (d = 1,19), dung dich 1"."{,3@115‘31110111:20;
Axit sunfuric (d = 1,84) ;

Axit nitric (d = 1,40);

Axit pecloric (d = 1,54 )

Axit flohidric 40% ;

Axit bromhidric (4 = 1,48);

Natri cacbonat khan ;

Amoniac 25%, dung dich 1:1 ;

Hidroxilamin, dung djich 10% ;

Amoni molipdat, dung dich 5% ;

sdt (III) clorua : Cén 29,1g sat (III) clorua khan hay
48, 4g sidt (III) clorua ng@m 6 phén tu-nuwc,.hua tan  trong
150ml axit clohidric 1:1 nong. Loc va pha loang bang nuoc
c&t d&n 1000ml, 1éc dBu. 1ml dung djch chia 0,01g sdt.Dung
dich chudn photpho : Hoa tan 0,4394g kall dihidro photphat
trong nwoe cit, chuyan dung djch vao blnh dinh m¥c 1000ml.
Dinh mc béng nuoc cdt, 1lic ddu. 1ml dung djch chea 0,1mg

photpho.

3.3. Cach tifn hanh

3305 Can 0,2 - 0,5g méu quing (tﬁy theo ham lwgng
photpho) vao c8c dung tich 250ml. Rot vao cdc 20ml axit
clohidric, dgy cSc bing m§t kinh d8ng h3, dun nong 10 =15
phut. Thém vao 5ml axit nitrie, 14c d8u, dun tiép 2-3 phut
nra. Dé ngudi rot vao cdc 25mk axit panlnriu. 0,3ml1 = axit
sunfuric, dun nung cho dén khi bdc hoi uuﬂ axit pecloric,

tiép tuc dun nong 5-10 phut nua. (N‘u mdu quing chua asen,
thém vac 5ml exit bromhidric, dun nnng trong 5 phut) Lay
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cbc T&, n&t'tan 6. ml axit clohidric, dun nong cho tan
muo4,. Run thﬂﬁﬁ coc va mit kinh dBng hd baéng nuoe cEt dén
thé tich 40 #. 50ml.

3e B.EHWTruung hgp- mau khéng ten hét phﬂi loc dung djch
qua—giay”lqc ENdng: taﬁ,-chay nhenh co chue mqt {¢ b6t gidy
loc, Bﬁﬁ nﬁhpv& cifly . lec. Truwc tién hang axit clohidric
nong 1:20 tir 4-5 1Bh,: san d0 bing nuwoc cét nong 3-4 1lhn
nta. Nude loc hing veo cfc 250ml (nwoe loc chinh).Cho c#n
ve gidy loc vao chén platin, s&y ve nung'c mhigt 4§ 700°C.
Dé ngudi, nho vao 5=-6 giept axit sunfuric, 10ml axit flohi-
dric, cb dén cgn khé. D& ngudi chen, cho vao 2g natri cac-
bonat khan, nung o nhigt dQ - 900 - 950°C trong 10 phut
cho tan hoan toan.

D& ngudi, bo chen vao cBc dung tich 250m1 Hoe tan kh&i
nhay bang 50ml exit clohidric 1:20 nnng,:rua cher T6i b 0
. Nh§p chung dung djch vdi nuwoc lec chinh.

D& ngudidén nhift d§ phong, chuyén tét ca vao binh djnh
mirc dung tich 200ml. Djnh mizc bﬁng nuoc cdt, lac déu.

3.3.3. Lady 10-20ml dung djch (tuy theo ham lugng phdot
pho) vao c8c dung tich 100ml. Thém vao mbi céc mét lugng
dung djch sét (III) clorue sao cho lugng sét chr thém veo
cong vol lugng sét co sdn cus méu 1a 0,1g (lwomg thém lom
nhdt khdéng que 10ml dung djch s&t (III) clorue chwa 0,01
sét trong 1ml). Thém nurec cAt vao dén thé tich 40ml. Vua
xhufy, vire cho tung giot dung dich amoniBic 1:1 d&n khi xudt
hién mdt vai hgt k&t tus sft hidroxit. Mho vao 1 giot axit
clohidric 1:1, khuiy cho tan két tﬁa, thém vao cbc 10ml
dung djch hydroxilemin 10%. Dun ndng o nhidt d§ 80 - 90°C
dén khi dung dich hoan toan trong sudt.
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D& ngudi dén nhigét d§ phong, thém vao nigi cfo 12ml axit
clohidric 1:1, khudy déu. Via khuay, 'nh sﬂiﬁ ﬁ,r buret t{mg
gigt dung dich amoni molipdat ‘5% cho dfn Khd ding 10ml thi
d;nlg 1al. ﬂhuyén dung djch vao binh dinh mifc -dung tich 100
ml, thém nuoc cAt d&n vech, 1&c dBu. Sau 30 phut k& -t lic

cho amoni molipdat, do m@t d§ ?‘Hggﬁa phﬁg mew. xanh ¢

buorc song 725 n.m. Ding dung djch’sq sanli 1a mudé.cHt.Ddng
thodi phai ti€n hanh thi nghiém Yping.

3.3.4. Xay dyng duwong chuén ; L&y vao cdc dung tich 100
* ml l&n lwgt : 0,00; 0,10; 0,20; 0,40; 0,60; 0,80; 1,05 2,0 ;
3,0ml dung dich chudn photpho tuwong mg voi 0500; 0,01;
0,02; 0,04; 0,06; 0,08; 0,10; 0,20; 0,30mg phot pho. Rot
vao cdc 10ml dung dich sdt (III) clorua, thém nuoc cdt vao
d6n thé tich 40ml. Ti&n hanh tif€p tuc cac giai dogn nhwda
néu & diBu 3.3.3. Do mét d§ quang cua phirc mau o buoe song
725 n.m. Dung dung dich 80 sanh 1la nuoo ct, ddng thoi lam
thi nghiém tréng. T lugng photoho va mét d§ quang tuomg
ﬁ'ng ve dlﬁng chuén.

3.4, ™nh k€t tua

3.4.1. Ham lwgmg photpho (X) tinh bing phBn trédm  khdi
lwgng theo c8ng thuc :
m1. vﬂ- k. 100

me. ?11 1000

L=

Trong do :
m, = Iﬂllﬁi luwgng photpho tuong ﬁ-ng voi mét d§ quang
' trén duwomg chudn, mg ;
m =- Kh8i lugng méu-cén, g ;
T.T.i - Thé tich dung djch hut dé 80 mau, ml ;
V, - Thé t{ch dung dich da dinh mre, ml ;
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Kn-% wwén quing seng quing khd tinh theo cdng

100 .

100~V
~ 98 &m oue miiyy xic dinh theo TCVN 1666-86.
3.4.2. Sai 1l@éch kE% mea git-:"ﬂ. hai l8n xac djnh song song

khi d6 tin cfy P. = 0,95-khéng dugc vuyt gua cac gia taj
néu trong bang 2.

% Bgng 2
! . Ham lwgng photpho !  Sai l§ch cho pheép i
e e B ———
! T 0,008 dén 0,02 ! 0,004 !

| Trén 0,02 d8n 0,05 ! 0,008 !
! " 0,05 " 0,10 ! 0,012 !
! " 0,10 " 0,20 ! 0,020 !
! " 0,20 " 0,50 ; 0,030 1
|
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