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PHOSPHORUS & PHOSPHATE

9.1 GIO1 THIEU CHUNG

Xac dinh phosphate da nhanh choéng tré thanh mét viéc lam can thiét ctia ky sw moi
trwdng do ho nhan ra rang nhiéu hop chét phosphorus anh hwéng 1&n nhitng qué trinh
xt ly chat thai. Théng thuéng chi cé nhitng dang hop chat phosphorus vé co gay anh
huwdng nhw cac dang phosphate hay cac dang phan t&r kh&r nwéc nhw polyphosphate
hay condensed phosphate. Nhirtng hop chat phosphorus hiru co thwéng khéng dwoc
quan tam.

Nwéc cap

Polyphosphate dwoc st dung trong nwéc cap nhuw [a mét nhan té kiém soat sw an mon.
Chung cling dwoc sir dung cho cac dang nwdc mém dé 6n dinh ham lwgng calcium
carbonate nham loai bé sw tai tao mudi carbonate.

Bé& mat clia nwdc clp 1a noi phat trién ctia mét sé vi sinh vat nwéc. Nhirng sinh vat tw
do hay nhirng sinh vat ndi dwoc goi la phiéu sinh (plankton) va day la loai sinh vat rat
dwoc cac ky sw mbi tredng quan tdm. Nhirng phiéu sinh mang tinh déng vat goi la
phiéu sinh déng vat (zooplankton) va nhirng phiéu sinh mang tinh thyc vat dwoc goi la
phytoplankton (phiéu sinh thwc vat). Sau cung la tdo mang tinh thwc vat (trong té bao
clia nhirng sinh vat nay cé cha chlorophyll), chiing phat trién manh va phu thudc vao
nhitng nguyén t6 dinh dwéng trong nwdc. Nhiéu nghién clru da cho thay rang nitrogen
va phosphorus 1a 2 nguyén té anh huéng lén sy tng trwdng cla tao va vi khuan va khi
lwong nguyen t6 nay bj gidi han thi no6 cling la nhan t6 gi¢i han téc d6 tang trudng va
phat trién cta tdo va vi khuan. O nhitng noi c6 ham lwong nitrogen va phosphorus cao
lam thac day hién twong n® hoa cla tdo gay tac ddong xau dén méi trwong. Kinh
nghiém cho thdy réng hién twong né hoa khéng thé xay ra khi ham lwong nitrogen hoac
phosphorus hoac ca hai bi gi¢i han. Mc t&i han cho phosphorus vé co vao khoang
0,005 mg/L hoéc 5ug/L trong diéu kién tdng trwdng mua hé.

X ly nwée thai

Nwéc thai sinh hoat rat giau cac hop chét phosphorus. Chi yéu 1a & trong nwéc tay riva
tdng hop, chira khoang tlr 2 — 3 mg/L va nhirng hop chat vé co khac chiém khodng tur
0,5 — 1 mg/l. Hau hét nhixng phosphorus vé co cé dwoc la tir chat thai ctia con ngudi
do qua trinh phan hady protein va sw gidi phéng phosphate tir nwéc tiéu. Trung binh mét
ngwoi dan My giai phédng mét lwgng phosphorus la 1,5 g/ngay.
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Hau hét bot giat tdng hop siéu cdp dwoc san xuét cho thj trwdng gia dung chira mot
lwong 16n polyphosphate. Pa sb trong chiing chia tir 12 — 13% phosphorus ho&c hon
50% polyphosphate. S&r dung nhirng nguyén liéu nay nhw la mét chéat thay thé cho xa
phong da 1am gia tang lwong phosphorus trong nwéc thai sinh hoat. T cac sb liéu vé
polyphosphat dwoc ban cho nganh cong nghiép chét tay rira. Nguoi ta woc tinh dwgc
rang, nuoc thai sinh hoat sé chira mét lwong phosphorus v6 co nhiéu hon gap 2 — 3
lan so v&i khi chat tay rira tdng hop chwa dugc phd bién rong rai.

Vi sinh vat trong cac qua trinh x& Iy nwéc thai sinh hoc can mét lwgng phosphorus dé
tai tao va tbng hop mé té bao méi. Nwéc thai dé thi chira mét lwong phosphorus vuot
qua xa so v&i mirc can thiét dé x&r ly mot lwong gi¢i han chat hiru co. Sy viéc nay
duwoc ly gidi dwa trén lwong phosphorus cé trong nwéc dau ra sau khi xi ly ctia cac
cong trinh x& ly nwdce thai sinh hoc. Tuy nhién, nhiéu loai nwéc thai cong nghiép khong
chtra d0 lwong phosphorus can cho sw phat trién t6i wu cla vi sinh vat trong qua trinh
xr ly nwée thai. Trong nhirng trwéng hop nay, lwong thiéu hut dwoc cung cap bang
cach thém phosphate v co vao.

Tinh chat cta bun

M6t van dé chinh trong x& ly nwdc thai 1a tinh chéat cia bun sau cac qua trinh x& ly hiéu
khi va ky khi. Nhirng bun nay chtra mét lwgng Ion nitrogen va phosphorus dap &rng cho
muc dich dinh dwéng. Téng ham lwong phosphorus chira trong bun trung binh khoang
1% va 1,5% trong bun hoat tinh khd. & My noi c6 ham lvgng phosphate phong phu va
ré, hau hét bun dwoc ban dya trén ham lwong nitrogen ma né chira va chi cé mét it loai
dwa trén ham lwgng phosphorus.

N6i hoi

Phtrc hop phosphate dwoc str dung rong rai trong nganh coéng nghiép nang lwong hoi
nwéc dé chong dong can trong cac noi hoi. Néu st dung phosphate dang phirc, ching
nhanh chéng dwoc thdy phan thanh nhirng orthophosphate & nhiét d6 cao. Giam sat
lwong phosphate thong qua viéc xac dinh ham Iwgng orthophosphate.

9.2 TAM QUAN TRONG CUA HQP CHAT PHOSPHORUS

Cé nhiéu loai hop ,chét phosphorus cé mat trong ky thuat méi trwdng. Bang 9.1 trinh
bay mét s6 hgp chat quan trong.
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Bang 9.1 Mot s6 hop chét phosphorus quan trong

Tén Cong thure
Orthophosphates
Trisodium phosphate NaszPO4
Disodium phosphate Na;HPO,4
Monosodium phosphate NaH,PO,4
Diammonium phosphate (NH4)2HPO4
Polyphosphates
Sodium Na3(P04)6
hexametaphosphate
Sodium tripolyphosphate NasP301¢
Tetrasodium NasP207

pyrophosphate

Tat ca nhirng polyphosphate (nhirng phan t& thdy phan thanh phosphate) thiy phan
hoan toan trong dung dich nuéc va tré lai thanh nhirng dang ortho ma chung bat
nguon.

NasP>,07; + H,O = 2 Na,HPO, (9 - 1)

Téc d6 trd lai nguyén mau la mét chivc ndng cla nhiét d6 va do né sé gia tang nhanh
khi nhiét d6 tién dén gan diém s6i. Téc d6 nay cling gia tang khi gidm pH va wu diém [a
né gitr dung nguyén trang & nhirng mau chuan bj d& xac dinh ham lwong phosphate
phtrc. Sy thiy phan nhirng phosphate phirc cling chiu anh hwédng béi enzyme cla vi
sinh vat. Téc dd tré lai nguyén mau rat cham trong nwéc loc va nhanh hon trong nwéc
thai. Kinh nghiém cho thdy rang trong mét sb loai nwéc pyrophosphate thiy phan
nhanh hon tripolyphosphate, trong mét sé loai nwéc khac thi téc dd thdy phan 1a nhw
nhau. C6 nhirng chéat doi hdi nhiéu gie tham chi nhiéu ngay dé& chuyén hoéa hoan toan
polyphosphate thanh orthophosphate, dac biét & nhiét d6 thap hodc & pH cao.

Tw nhirng ly do trén, qé xac dinh phosphorus hay phosphate phai bao gdbm ca viéc xac
dinh polyphosphate néu mudn viéc do tong cac dang v co dwgc chinh xac.

9.3 CAC PHUONG PHAP XAC PINH PHOSPHORUS - PHOSPHATE

Cac ky sw thwdng quan tdm dén su hién dién ctia ham lwong ortho, poly va
phosphorus hitru co. May mén la cé thé do orthophosphate véi rat it tré ngai tir
polyphosphate do kha nang 6n dinh cta ching trong diéu kién pH, thoi gian, nhiét do
dwoc st dung trong qua trinh do. Ca hai dang poly va phosphorus hiru co phai dwoc
chuyén thanh orthophosphate dé do.

Orthophosphate
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Lwong phosphorus tén tai dwéi dang orthophosphate cé thé dwoc do béng nhirng
phwong phap: trong lwc, thé tich, so mau. Phwong phap trong lwc dugce st dung khi
ham lwgng phosphorus hién dién Ién, nhung diéu nay khéng xay ra trong thuc té.
Phwong phap thé tich dwoc st dung khi néng dd phosphate I&n hon 50 mg/L, nhung
nong dd nay hiém gap trir trvong hop nuwéc soi hay chuyén héa ky khi nhirng chét néi.
Phwong phap nay gdm: két tia, loc, lam sach két tia va chuan do. Phuwong phap nay
tbn thoi gian. Tuy nhién, phwong phap so mau dé do nuéc va nwdc thai co thé dwoc
théda man vé&i mot dd chinh xac cao.

C6 ba phuwong phap so mau dwoc st dung dé do orthophosphate. Chung ¢6 cung ban
chat véi nhirng nguyén tac trén nhwng khac & chd la né thém vao mét sd nguyén td ty
nhién dé tao mau. Yéu té héa hoc can thiét nhuw: ion phosphate két hop v&éi ammonium
molybdate trong diéu kién acid dé tao thanh phitrc chit molybdophosphate,

PO,* + 12(NH4)2M0O4 + 24H" > (NH,)sP04.12M00;3 + 21NH," + 12H,0 (9 - 2)

Khi hién dién mét lwong phosphate I&n, trang thai cia molydophoste & nhirng két tha
mau vang c6 thé dwoc loc va do bang phwong phap thé tich. O ndng do phosphate
thdp hon, tao thanh nhitng hat keo mau vang sé dwoc xac dinh ham lwong bang
phuwong phap so mau. V&i ndng do phosphate dwéi 30 mg/L (thwérng nam trong
khodng phan tich nwéc), mau vang cla hat keo khéng thé nhan biét rd va diéu nay cé
nghia 1a can phai phat trién mot mau khac. Mét cach cai thién Ia thém vanadium dé
hinh thanh dang phtrc hgp vanadomolybdophosphoric acid cé6 mau vang ré, cho phép
phan tich phophorus véi ham lwong dwdi 1 mg/L hoac & nhivng khoang thap hon.

Lwong molybdenum chira trong ammonium phosphomolybdate ciing dwoc gidm dé tao
nhirng san pham sol cé mau xanh véi i 1& twong &ng véi lwong phosphate hién dién.
Mot lwong thtra ammonium molydate khéng bi giam di va do dé khéng can thiép vao
qua trinh. Ascorbic acid hay stannous chloride c6 thé dwoc st dung nhw mét nhan té
khtr. Hop chat mau duoc tao thanh 1& xanh molybdeum hay xanh heteropoly. Chlorur
thiéc dwoc str dung nhw mét nhan té khir c6 thé dwoc mé ta qua phwong trinh:

(NH4)3P0O3.12M003 + Sn** > (molybdenum) + Sn** (9 - 3)
Polyphosphates

Polyphosphate c6 thé chuyén héa thanh orthophosphate bang cach dun séi mau da
dwoc acid hoa tdi thiéu 90 phut. Sy thdy phan nay cé thé dwoc thic day bdi nhiét trong
autoclave & 20 psi. Lwong acid thira thém vao dé xuc tac tdng téc dod thdy phan phai
duwoc trung hoa trwdce khi tiép tuc thém dung dich ammonium molybdate vao. Lwong
orthophosphate xuat phat tir polyphoste dwoc do bang mét trong nhirng phwong phap
ké trén. Luwong polyphosphate dwoc tinh nhw sau:

Téng ham lwong phosphate vo co — orthophosphate = polyphosphate 9-4)
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Phosphorus hiru co’

Céc ky su rat quan tdm dén viéc do lwdng ham lwgng phosphorus hivu co' cé trong chét
thai cdng nghiép va c6 trong bun. D& phan tich dwoc doi hdi chat hiru co phai duoc
pha hdy sao cho phosphorus duoc gidi phdng dwéi dang ion phosphate. Chat hivu co
c6 thé bi pha hay b&i mét trong 3 phwong phap oxy hda dm hodc phwong phap chuyén
héa dwa theo “Standard Method”. Chét oxi héa dwoc st dung khac véi nhitng chét
trong phwong phap chuyén héa va cé thé 1a perchloric acid, nitric acid — sulfuric acid
hay persulphate. Acid perchloric 1& chat oxi héa manh nhét, nhwng né ciing la chat doc
hai nhéat. D& tranh nguy hiém t& nhivng vu nd, loai ma dac biét phai dwoc sir dung trong
qué trinh chuyén héa va phai thém vao moét sb héa chét. Vi nhirng ly do nay, sw chuyén
hdéa nh& acid perchloric nén dwoc thwe hién béi nhirng nha héa hoc cé kinh nghiém va
can than. S dung chét oxi hoa la persulphate khi thwc nghiém ching minh rang két
qua thu dwoc la phu hop.

Mot khi sw chuyén hoa da hoan tat, viéc do lwdng phosphorus gidi phéng coé thé duwoc
lam bang béat ky moét phwong phap do orthophosphate nao. Tat cd nhirng dang
phosphorus (tdng) dwoc do tlr sw xac dinh phosphorus hitru co. Do vay, lwong
phosphorus hiru co dwoc tinh nhw sau:

Tbng phosphorus — phosphorus vé co = phosphorus hiru co (9-5)

9.4 ’'NG DUNG NH(’NG SO LIEU VE PHOSPHORUS

S6 liéu vé phophorus tr& nén rat quan trong dbi v&i ki sw méi trwdng khi ho danh gia
sy ¢6 mét cta ching nhu nhan t6 quan trong tat yéu cta chu ky song. Trudc day,
thédng sb nay duoc st ~dung dé glam sat ham lvgng phosphate trong hé thdng nwéc dé
tranh sy &n mon va dé tranh can ri trong ndi hoi. Viéc xac dinh phosphorus tré nén rét
quan trong trong viéc danh gia hiéu suat sinh hoc tiém nang ctia nwéc mat va trong mot
sb viing nhét dinh da c6 mét lwong phophorus 6n dinh ma c6 thé dwoc xa vao nguén
nwéc nhan, déc biét 14 nhirtng hd va nhirtng bé chira. Xac dinh ham lwgng phosphorus
la cdng vigéc thuwong xuyén trong qua trinh van hanh hé thdng xor ly nwée thai va trong
qua trinh nghién ciu & nhiém dong chdy & nhiéu noi. Do tdm quan trong cua
phosphorus la chat dinh dwéng trong cac phwong phap sinh hoc x& ly nuwéc thai, viéc
xac dinh né cé lién quan dén nhiéu chat thai cong nghiép va trong qua trinh hoat déng
cla cac codng trinh x( Iy chét thai.
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