PROCESS APPLICATION NOTE 1042

Phan tich truc tuyén vét cadc anion
trong mach sG cap nha may dién hat

nhan

Mach hai nudc trong cadc nha may dién hat nhan va
nha mdy nhién liéu hda thach c6 khuynh huéng dé
bi an mon do thanh phan kim loai tiép xtc véi nudc.
Po ludng dé gidm sat va ngdn can su xdi mon la
nhiém vy trong tam. Trong nha may dién hat nhan,
|0 phan Ung nudc cd ap (pressurized water reactors,
PWR) thudng dugc thiét k& v8i mach th ba ngoai
hai mach nudc thudng thdy nhu trong cac nha may
nhiét dién thdng thudng. Trong khai niém “mach so
cap”, nudc lam méat so cadp dugc bom vao dudi dp
sudt cao dé hap thu nhiét dugc tao ra bdi phan (ng
phan hach hat nhan va tiép tuc truyén nhiét dén
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mach th(r cdp. Lo phan ting nudc cé ép ddm baorang
céc vat liéu phéng xa van dugc gitr lai va phan tén ra
mach thi cap va do dé cé kha ndng gy hai cho moi
trudng. Mach nudéc bé sung nay dat ra yéu cau riéng
lién quan dén giam sat va phép thi nghiém héa hoc.

Cac anion an mon I&p kim loai dudi nhiét dé va ap
sudt cao; do do, nbng do clia cdc anion can phai dugc
gidm sat toan thdi gian. Tham chi ham lugng 6 muc
V&t cling c6 kha nang gdy nhimng hau qua nghiém
trong, nén diéu can thiét la phai st dung mot
phuong phap phan tich cé dé nhay phu hgp. Thua
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thach phéan tich trong mach hai so cap vdi viéc phat
hién cdcanion & ham lugng pg/L bén canh lugng In
boric acid (HsBOs) va lithium hydroxide (LiOH). Ngoai
c4c anion tiéu chuan - fluoride, chloride, nitrate, va
sulfate — cdc san phadm thoai hda hitu ca quan trong
nhu glycolate, formate, va acetate c6 thé hién dién,
cho thay su thi€u hiéu qua cua bd trao déi ion duac
dung dé diéu hoa nudc cap 16 haoi. Phosphate ciing
thudng dudgc sit dung nhu chat chéng an mon nho
kha ndang phosphate hda va hinh thanh I&p mang
bao vé trén bé mat kim loai, che 14p vét xudc, vét nut.
Vi If do dé, nbng dd phosphate cling can dugc giam
sat thudng xuyén.

Phép thi nghiém dung, dang tin cdy can c6 mot
phuang phép chay tu déng hoan toan nhiéu nhat cé
thé. Metrohm Process Analytics giGi thiéu mot giai
phap toan dién cho nhiém vu nay: Thiét bi 2060 lon
Chromatograph (IC) Process Analyzer vdi tinh nang
lam gidu mau ndi tuyén (Inline Preconcentration) va
triét nén ndi tuyén (Inline Matrix Elimination). Véi
mot 1an tiém, thiét bj 2060 IC ¢ thé do nhiéu cu ti
ion trong nudc t& ham lugng ng/L dén %. Hé thong
phan tich dugc cdp mau truc tiép va lién tuc qua mot
bon du phong trong qud trinh. Ty déng hiéu chuén
dam bao gidi han phat hién téi uu, d6 tai ldp cao va
hiéu suat thu hoi tdt nhat.

Thiét bj 2060 IC Process Analyzer dua ra canh bao
néu dat t&i gidi han canh bao hodc can thiép dugc
thiét 1ap trudc, giup tiét kiém chi phi nhd ngan ngtra
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Primary Circuit Water-steam Circuit

dugc thiét hai khong thé khac phuc do 8n mon . Thiét
bi 2060 IC Process Analyzer cé thé gidm sat ca anion
va cation, cho cdi nhin t6ng thé vé ban chat hda hoc
trong mach nudc. Kha nang két n6i mot thiét bj véi
20 dong mau cho phép nhiéu mach hoi nudc trong
nha may dién cé thé gidm sit bang mot thiét bi. Vi
b6 tao pha déng tich hgp bén trong, tuy chon thiét
bi PURELAB® flex 5/6 tif ELGA® dé tao nudc siéu tinh
khiét khéng ap, thiét bi 2060 IC Process Analyzer c6
thé dugc thiét k& dé van hanh phan tich vét anion téi
da trong vai tuan.
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Hinh 1. M&u nudc tir mach s cap ctia 16 phan ting nudc cé &p chiia
2 g/L H3BOs va 3.3 mg/L LiOH dugc b8 sung 2 pg/L cac anion; thé
tich 1am gidu mau : 2000 pL
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Hinh 2. So d& mach nudc thi ba trong nha may dién hat nhan véi cac vi tri gan sao |a noi dat cac thiét bj phan tich truc tuyén tich hgp trong

hé théng.
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UNG DUNG

Phép thi nghiém dugc thuc hién hoan toan tu déng
stt dung bo triet nén ndi tuyén (Inline Matrix
Elimination vdi H3BOs) va bd trung hoa ndi tuyén
(Inline Neutralization v&i LiOH). Cac ion dugc do
théng qua doé dan dién cla chinh né.

LUUY

Viéc phan tich vét cac anion cho phép phan tich
dong thai dé dinh lugng chromate, dugc cho 13 san
pham tiém &n cta qué trinh &n mon.

TIEN iCH TU THIET Bl IC TRONG QUA TRINH

- Chu&n bi pha déng néi tuyén cho phép dudng
nén én dinh déng nhat

- M@itrudng lam viéc an toan va tu dong 18y mau

- Bao vé tai san cé gia tri clia cdng ty (nhu ducng
dng, 16 phan Ung, turbines nhing bd phan cé
kha ndng bj an mon)

- Phép th c6 do chinh xac cao cho mét day rong
chat phéan tich vai nhiéu loai dau do

APPLICATION NOTES LIEN QUAN:

- V&t anion bao gébm chromate trong nudc |6 hoi
trong chu trinh 16 phan Ung nudc séi (boiling
water reactor, BWR) (IC Application Note S-306)

- Phan tich tryc tuyén vét anion trong nudc dugc
borate hda cua 16 phan Ung nudc cé ap.
(pressurized water reactor (PWR) (IC Application
Note Q-006)

TAI LIEU LIEN QUAN KHAC

- 8.000.6071EN Dinh lugng vét cac anion trong
mach sad cap cla |6 phan Ung nudc c6 ap PWR
trong nha may dién hat nhan s dung phuacng
phdp sac kiion sau khi chudn bi mau noi tuyén.

- Gidm s&t dé trdnh 3n mon (Keeping Corrosion at
bay, Metrohm Info, 2014).
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Hinh 3. Thiét bi 2060 IC Process Analyzer c6 sdn véi mét hay hai
kénh do vdi tly chon bd chudn bi mAu tu déng va vai bo phan phéi
dung dich.

Chat phan tich: Halogens; Nitrogen;
Phosphorus; Sulfur;
Transition metals

Nudc - nuéc nha may nhiét
dién

Sac ki ion, phan tich qua
trinh

Nang lugng
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