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Phosphonate

PhosVer 3 with Persulfate UV Oxidation1 Phwong phap 8007
Nhiéu dai do tir 0,02 dén 125 mg/L PO43*- Goi bot thor

Pham vi va (rng dung: Diing cho nwéc ndi hoi, nwéc 1am mat, nwéc thai va nuéce bién.

1 Chuyén thé tir Blystone, P., Larson, P., Phuwong phéap nhanh phan tich hgp chat phosphate, Hoi nghi Quéc té vé Nuwérc,
Pittsburgh, PA. (26-28 thang 10, 1981)

m Chuan bj thir nghiém

Thoéng tin vé thiét bj
Bang 1 liét ké tat ca cac thiét bj co chuong trinh cho kiém tra nay. Bang ciing cho biét
cac yéu cau vé ong méu va huwéng dat cho cac bai kiém tra thém hoéa chét, nhw goi
bot thir hodc hoa chat roi.
Dé sir dung bang, hay chon thiét bi rdi doc ngang dé tim théng tin pht ho'p cho bai kiém

tra nay.
Bang 1 Théng tin vé thiét bi

Thiét bj Hwéng dit dng mau Ong mau
DR6000 Vach cham ndm bén phai.
DR3800 2495402
DR2800
DR2700
DR1900
DR5000 Vach cham hwéng vé phia ngudi dung.
DR3900
DR900 DA4u dinh vi huwéng vé phia nguoi ste dung. 2401906

Chuén bj trwée khi bat dau

Gé&n nap may do Ién khay gi* 6ng mau DR90O trwéc khi nhdn ZERO hodc READ.

Vé sinh toan bé dung cu thay tinh bang axit clohydric 6,0 N (1:1), sau d6 rira lai that k§ bing nwéc khir ion dé loai bd tap chat.

Khéng st dung chét tay riva c6 chira photphat dé lam sach dung cu thay tinh.
Photphat trong chéat tay rira cé thé 1am nhiém mau.

Peo kinh bao hd UV khi dén UV dang hoat dong.

Khéng cham tay tryc tiép 1én b& mat dén UV. Vét van tay cé thé lam hdng bé& mat thiy tinh. Sau mdi lan st dung, rira dén va lau sach bing
khan mém, sach.

Qua trinh phan hiy UV trong phuong phap nay thudng hoan thanh trong vong chwa day 10 phdt. Tuy nhién, mau cé ham lwgng hivu co cao
hodc dén yéu co thé khién chuyén hoa photphat khong triét dé. D& kiém tra hiéu qua, hay kéo dai thoi gian xt Iy va dadm bao két qua do
khong tang lén.

Xem lai Bang Di liéu An toan Héa chat (MSDS/SDS) cho cac hda chéat str dung. Str dung day du trang thiét bi bao hd ca nhan theo
khuyén nghi.

Xt ly cac dung dich d& phan trng theo ding quy dinh cla dia phwong, tidu bang va lién bang. Tham khao Bang D liéu An toan Héa chét
dé biét cach xt ly hoa chét duw thiva. Néu can thém théng tin, lién hé véi b phan an toan, strc khde moéi truwdng tai co sé hodc co quan
quan ly dia phwong.




Nhirng vat dung can chuan bij

Mé ta

S6 lwong

Chai vudng cé vach 25 mL

Xy lanh chia vach, dung dé trén, 50 mL

Kinh bao ho UV

Bom pipet dinh Iwgng, 10 mL
PhosVer® 3 Géi b6t thube thir phosphate, 10 mL

Goi bot persulfat kali dung cho phosphonate

Boéng cao su bom pipet an toan

Ong dwng mau (Dé biét thém thong tin v& ng dwng mau, bd chuyén ddi hodc tAm chén sang,

hay xem Théng tin thiét bi cu thé trang 1.)

Nwdc da khir ion

DPén UV kém bd ngudn

thay déi
1

Tham khao Vat tw tiéu hao va linh kién thay thé trang 7 dé biét théng tin dat hang.

Thu thap va bao quan mau

Léy mau vao chai thily tinh hodc nhwa da dwoc rira sach béng axit clohydric 6 N
(50%) va trang lai badng nwéc khir ion.

Khéng st dung chét tdy riva thwong mai dé vé sinh chai mau vi photphat trong
chét tdy sé lam nhiém ban mau.

Dé bao quan mau phan tich sau, diéu chinh pH mau xubng dwdi 2 bang axit
sunfuric d@m dac (khoang 2 mL/lit). Néu phan tich ngay thi khéng can thém axit.
Bao quan mau & nhiét do téi da 6 °C (43 °F) khong qua 24 gio.

Trwée khi phan tich, & mau vé nhiét dd phong.

Diéu chinh pH vé 7 bang dung dich natri hydroxit 5 N truwéc khi phan tich.

Hiéu chinh két qua kiém tra theo mirc pha lodng do thém thé tich.

Quy trinh str dung tdi bét véi chiéu UV

START

1. Khé&i dong chwong trinh
501 Phosphonates. D&
biét thong tin vé éng
ch»a mau, bd chuyén
dbi hodc tAm chén sang,
xem Théng tin cu thé vé
thiét bi & trang 1.

O

2. Chon dung tich mau
tr Bang 2 & trang 4.
Dung pipet lay dung
thé tich mau vao 6ng
chia vach 50 mL.
Néu can, pha loéng
mau véi nwdc khiv
ion dén 50 mL va lac
déu.

ﬂ,@& Q™

/G\

3. Chuéan bj miu tring: 4. Chuan bi mau da xu ly:
Rét mau da pha loang Rét mau da pha loang tir
tl budc 2 vao ong bwéc 2 vao chai tron dén
nghiém dén vach 10 mL. vach 25 mL.

Phosphonates, Persulfate UV Oxidation Method (125.0 mg/L)
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5. Thém toan bé mot goi bét 6. Lac déu dé hoa tan. 7. Deo kinh bdo hé 8. Dat dén tia cwe tim vao
Potassium Persulfate danh chéng tia UV. trong chai trén. Bat dén
cho Phosphonate vao mau UV lén.

25 mL.
1 o (}Z\
10:00
n

9. Kh&i déng bo dém thoi 10. Khi hét thoi gian, tat 11. Chuén bj miu: D6 mau 12. Thém mét géi bot
gian trén thiét bi. Qua den UV. Lay den UV ra da xt Iy vao dng mau PhosVer 3 vao 6ng
trinh phan (ng kéo dai khoi mau. th(r hai d@én vach 10 mL. méu trang.

10 phat sé bat dau.
Trong buwéc nay,
phosphonate sé dwoc
chuyén héa thanh
orthophosphate.

S ‘

02:00

13. Thém mot goi bot 14.L4c manh cd hai 6ng ngay 15. Bat dau hen gi® trén thiét  16. Khi hét thoi gian, 1am
PhosVer 3 Phosphate lap tlrc @& tron déu bi. Qua trinh phan &rng sach 6ng mau
Reagent vao mau da trong 20-30 gidy. C6 kéo dai 2 phut. trdng.Hoan thanh cac
chuén bij. thé& van con mét chat Néu nhiét d mau thor bwéc con lai trong quy
bét chua tan hét. dwdi 15 °C (59 °F), cho trinh nay trong vong 3
Mau xanh xuét hién néu co6 4 phat d& mau phat phut.
phosphate trong mau. Ca trién.

mau thir va mau trdng déu
c6 thé déi mau.

Phosphonates, Persulfate UV Oxidation Method (125.0 mg/L)



ZERO

17. D&t dng mau tréng 18. Nhan ZERO. Man hinh 19. Lam sach éng méu 20. Dat 6ng mau da chuén
vao gia d&. sé hién thj 0,00 mg/L da chuan bi. bi vao gia d&.
PO4%-.

CRCREAES
I3ES
o o]
Do

READ

21. Nhan READ. Két qua sé 22. Nhan két qua véi hé sbé
hién thi theo mg/L PO4* . nhan twong (ng theo thé

tich mau dwoc chi dinh
trong Bang 2 trang 4 dé xac
dinh ndng dd phosphonat.
Tham khao Bang 3 trang 5
dé bao cao két qua dwdi
dang hop chat phosphonat.

Chon thé tich mau va hé sé nhan phu hop
Dwa vao ndng dd phosphonat dy kién dé chon thé tich mau thich hop (xem Béng 2).
Dung hé s nhan dé diéu chinh két qua kiém tra (tinh theo mg/L PO43-) twong &ng voi
thé tich mau da s dung.

Bang 2 Dai ndong dé phosphonat dw kién va hé s6 nhan

Dai ndng do6 dw kién (mg/L phosphonat) Thé tich mau (mL) Hé s6 nhan
0-2,5 50 0,1
0-5 25 0,2
0-12,5 10 0,5
0-25 5 1
0-125 1 5

4 Phosphonates, Persulfate UV Oxidation Method (125.0 mg/L)



Chuyén héa phosphate thanh phosphonate

Dé chuyén két qua kiém tra cubi cung tir mg/L PO43- sang phosphonate hoat dong, hay

nhan két qua kiém tra cudi cung véi hé sé PO4 thich hop trong Bang 3.
Bang 3 Hé s6 chuyén déi theo loai phosphonate

Viét tat Tén héa hoc MW g/mol P/mol Hé sé PO,

DETPMPA Diethylene triamine penta 573.2 5 1.207
(axit methylene phosphonic)

EDTMPA Ethylene diamine tetra (axit 436.13 4 1.148
methylene phosphonic)

HEDPA Axit hydroxyethylene diphosphonic 206.02 2 1.085

HMDTMPA Hexamethylene diamine tetra 492.23 4 1.295
(axit methylene phosphonic)

HPA Axit hydroxyphosphonoacetic 156,03 1 1,64

NTP Axit nitrilotrimethylphosphonic 299,05 3 1,05

PBTC Axit phosphonobutan tricarboxylic 2701 1 2,84

Cac yéu t6 gay nhiéu

Mtrc dd gay nhiéu gidm khi ting thé tich mau. Vi du, ddng sé khong gay nhiéu & mirc

100 mg/L hoac thap

hon véi mau 5,00 mL. Néu ting thé tich mau [én 10 mL, ddng sé bat

dau gay nhiéu khi vwot qua 50 mg/L.

Chat gay nhiéu

Mdrc d6 gay nhiéu (mau 5 mL)

Nhém 100 mg/L

Asenat Gay nhiéu & moi mirc
Benzotriazole 10 mg/L

Bicarbonat 1000 mg/L

Bromua 100 mg/L

Canxi 5000 mg/L

CDTA 100 mg/L

Clorua 5000 mg/L

Crémat 100 mg/L

DPéng 100 mg/L

Xyanua 100 mg/L (Tang th&i gian phan hay UV 1én 30 phut.)
Diethanoldithiocarbamat 50 mg/L

EDTA 100 mg/L

Sét 200 mg/L

Nitrat 200 mg/L

NTA 250 mg/L
Orthophosphat 15 mg/L

Phosphit va cac hop chat hiru co chira phospho

Phén (ng dinh lwong. Metaphosphat va polyphosphat khéng gay nhiéu.

Silica 500 mg/L
Silicat 100 mg/L
Sulfat 2000 mg/L

Phosphonates, Persulfate UV Oxidation Method (125.0 mg/L)




Chét gay nhiéu Mirc d6 gay nhiéu (mau 5 mL)

Sunfua Anh huwéng & moi mirc do

Sunfit 100 mg/L

Thiourea 10 mg/L

MAu c6 dém manh hodc pH mau cuc doan C6 thé 1am cho viéc diéu chinh pH m3u bang hoa chét khdng chinh
xac. Co thé can xt& ly mau trwéc khi kieém tra.

Kiém tra dé chinh xac

Phwong phap phan hay . . .
Dé xac minh toér) bd quy trinh c6 phan huy, hay ch’uén bi dyng diph c6 ndng db xac
dinh clia hgp chat phosphonate. Dung quy trinh kiém tra dé do nong d6 dung dich
nay.

Phwong phap dung dich chuan

Dé kiém tra phan do mau (khong phan hay), dung dung dich chuan phosphate lam mau
va nwéc khir ion lam mau trang. Them truc tlep héa chat PhosVer 3 vao 10 mL dung
dich chuan phosphate ciing nhw mau trang. Két qua mong doi Ia gép 10 1an gia trj cia
dung dich chuén do hé sb pha lodng tich hop 1a 10 trong qua trinh hiéu chuén.

Cac vat dung can chuén bi:

« Dung dich chuén phosphate, 1 mg/L (két qué mong doi 1a 10 mg/L néu dung 10
mL)
1. DUng quy trinh kiém tra dé do nong do dung dich chuan.
2. So sanh két qua mong doi v&i két qua thuc té.

Lwu y: C6 thé tinh chinh hiéu chuén tai nha méy béng tay chon diéu chinh hiéu chuén
tiéu chuén dé thiét bj hién thj dung g/a tri mong doi cua dung djch chuén. Viéc hiéu
chinh nay sé duwoc ap dung cho tat ca két qua kiém tra. Biéu nay gitp cai thién do
chinh xéc khi cac thubc thir hodc thiét bj c6 su thay déi nhé.

Hiéu suat phwong phap
Di liéu hiéu suat phwong phap duéi day duwoc lay tlr cac thir nghlem trong phong thi

nghiém st dung may quang phé trong diéu kién ly twédng. Két qua cé thé khac nhau
tuy thudc vao diéu kién kiém tra thuc té.

Crt‘:‘:’:hng Tiéu chuan D6 chinh xac (khoang tin cay 95%) Thay déi néng 2@? t':rgzymSi thay déi 0,010
501 2,00 mg/L PO * 1,97-2,03 mg/L PO,* Abs Xem B¢ nhay tai trang 6.
Do nhay . ) . .
D6 nhay phu thudc vao thé tich mau. B6 nhay duwoc bieu thj theo PO, trong Bang 4. Néu
muon biéu dién theo mét loai phosphonate cu thé, vui long tham khao Bang 3 trang 5.
Bang 4 Do nhay theo thé tich mau
Khoang (mg/L phosphonate) Thé tich mau (mL) Thay ddi néng dé trén moi thay déi 0,010 Abs
0-2,5 50 0,02 mg/L PO *
0-5 25 0,04 mg/L PO *
0-12,5 10 0,10 mg/L PO,*
0-25 5 0,20 mg/L PO *
0-125 1 1,00 mg/L PO, *

6 Phosphonates, Persulfate UV Oxidation Method (125.0 mg/L)



Tém tat phwong phap

Phwong phap nay ap dung trwc tiép cho mau 16 hoi va thap gidi nhiét. Quy trinh dwa
trén qua trinh oxy héa phosphonate thanh orthophosphat xuc tac bang tia UV.
Orthophosphat sau d6 phan (rng vé&i molybdate trong thuéc thir PhosVer 3 dé tao thanh
phtrc hop phosphate/molybdate. Phirc nay tiép tuc dwoc axit ascorbic trong PhosVer 3
khtr, tao ra mau xanh lam v&i cwdng do ty 1é thuan véi ham lwong phosphonate ban
d4u trong mau. Orthophosphat c6 sén sé bj loai bd khi st dung mau trdng dé d&t néng
dod béng khong. Budc séng do la 880 nm cho may quang phd (DR 1900: 710 nm) hodc

610 nm cho may so mau.
Vat tw tiéu hao va thiét bj thay thé

Thudc thir can thiét

M6 ta S6 lwong/lan thir  Don vi M3 san pham
Nwéce khir ion thay doi 4L 27256
B thubc thir Phosphonate, 10 mL 1 100 1an kiém tra 2429700
Bao gdm:
Géi bot thubc thir PhosVer® 3 Phosphate1, 10 mL 1 100 go6i/hdp 2106069
Gai bot Kali Persulfate dung cho phan tich phosphonate 1 100 goi/hép 2084769
Thiét bi can thiét
Mo ta S6 lweng/lan thie Pon vi Ma san pham
Chai vudng c6 vach 25 mL 1 cai 1704200
Céc do, chét liéu polypropylene, 50 mL, kiéu thap 1 cai 108041
éng trén, chia vach, 50 mL, c6 nat thay tinh 1 cai 189641
Kinh bao hé chéng tia UV 1 cai 2113400
Dung cu hat mau, loai serological, chia vach, 10 mL 1 cai 53238
Bong hut an toan cho pipet 1 cai 1465100
DPén UV kém bd ngudn, 115 VAC 1 cai 2082800
HOAC cai
DPén UV kém bd ngudn, 230 VAC 1 cai 2082802
Tiéu chuan khuyén nghi
M6 ta Pon vi Ma san pham
Dung dich chuan Phosphate, 1 mg/L dang PO,* 500 mL 256949
Héa chat va thiét bj tuy chon
M6 ta Pon vi Ma san pham
Dung dich axit hydrochloric, 6 N (1:1) 500 mL 88449
Axit sulfuric dam déc, chuan ACS 500 mL 97949
Nhiét ké khong chira thdy ngan, ttr —10 dén +225 °C cai 2635700
Gi4y do pH, dai do 0-14 pH 100/goi 2601300
Dung cu pha ampule, cho ampule Voluette® 10 mL ® Ampule cai 2196800

1 PhosVer la thwong hiéu da dang ky ctia Cong ty Hach.

Phosphonates, Persulfate UV Oxidation Method (125.0 mg/L)




Héa chét va thiét bj tuy chon (tiép tuc)

Mb ta Pon vi Ma san pham
Géi vién bot thir PhosVer 3, 10 mL 1000 vién/goi 2106028
DPén UV, séng ngén, dang but cai 2671000
B6 cép ngudn, 115 V/60 Hz cai 2670700
Bo cap ngudn, 220 V/50 Hz cai 2670702
Dung dich chuan Phosphat, 3 mg/L dang PO43— 946 mL 2059716
Dung dich chuan Phosphat, 10 mg/L dang PO43— 946 mL 1420416
Dung dich chudn Phosphat, 15 mg/L dang PO43— 100 mL 1424342
Dung dich chuan Phosphat, 30 mg/L dang PO43— 946 mL 1436716
Dung dich chun Phosphat, 50 mg/L, Ampule Voluette 10 mL® 16 &ng/hop 17110
Dung dich chuan phosphate, 100 mg/L dang PO43— 100 mL 1436832
Dung dich chun phosphate, ng ampoule 10 mL, 500 mg/L dang PO43— 16 &ng/hop 1424210
Dung dich chuan phosphate, 500 mg/L dang PO43— 100 mL 1424232
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