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Kinh gti Quy Khach Hang,

Cam on Quy khach da chon sdn phdm ctia Hanna. Xin vui long doc ki
hwdéng dan stt dung (HDSD) nay truéc khi st dung thiét bi. HDSD nay
cung cip day du thong tin cin thiét dé sir dung dung thiét bi, dong
thoi gitp nguoi st dung cé khai niém rd rang trong viéc rng dung
rong rai thiét bi.

Thiét bi dwoc san xuit theo dung tiéu chuin CE.

bién cwc Hanna dwoc bdo hanh 06 thang dé phong cac khiém khuyét
do san xuat va do vét liéu ché tao may xuat hién trong qua trinh dung
thiét bi theo ding muc dich s dung va ding ché d6 bdo dudng nhw
huwdéng dan. Viéc bio hanh bao gdbm sira chira va mién phi cong thay
thé& phu tung chi khi may bi 16i do qua trinh ché tao.

Khéng bao hanh cac hw héong do thién tai, st dung khong ding, tuy
tién thao may hay do thiéu sy bdo duwdng may nhu yéu ciu.

Néu c6 yéu ciu bdo tri stra chita, hay lién hé nha phin phadi thiét bi
cho quy khach. Néu trong thoi gian bao hanh, hdy bdo ma s6 thiét bi,
ngay mua, so seri va tinh trang hw hong. Néu viéc stra chira khong co6
trong ché d6 bao hanh, quy khach sé dwoc théng bao cac cwéce phi can
trd. Trweong hop gtri tra thié€t bi vé Hanna Instruments, trudc tién 1ay
mau s8 cho phép giti trd sdn pham tir trung tam dich vu khach hang,
sau d6 giri hang kém theo thi tuc tra tién giri hang truéc.

Khi vin chuyén bit ky thiét bi nao, cAn ddm bao khau dong gbi dé€ bao
vé hang an toan.

Moi ban quyén da dwoc diang ky. CAm sao chép toan bo hay mot phan
san phdm ma khong dwgc sw cho phép cua céng ty Hanna
Instruments, 584 Park East Drive, Woonsocket, Rhode Island, 02895,
USA, chtd ban quyén.

Hanna Instruments ding ky quyén sira doi thiét ké, ciu tric va hinh

dang san pham ma khéng cin bao trwéc.
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bién cuc chon locion HI4012 va HI4112 chuyén do ion chi trong dung
dich nuéc. HI4012 12 mot cdm bién half-cell trang thai ran dung v&i
mot dién cuc so sanh riéng. HI 4112 1a mét dién cuwc chon loc ion két

hop ma khong can dung dién cuc so sanh riéng.

THONG SO KY THUAT

Loai

Thang do

half-cell; mach ran

Chi (Pb2+) tir 0.1 dén 1x10-6M

20700 to 0.21 mg/L (ppm)

Bac, dong, cadmi

Sat (2+ va 3+) va Thiy ngan khong duorc co.
Bat ky ion nao tao sulfit khong hoa tan nhiéu
hon chi sulfit s& gy nhiéu cho d6 dap tng
ctia dién cuc. Tiép xic lau dai trong ion nay|
sé giy doc cho bé mit chi. Qua trinh oxy hda
bé mit chi ciing sé gy doc cho dién cuec.

Ion gay nhiéu

Thang do pH t6i wu | pH 4 dén 7 (khuyén céo)
Thang do nhiét do 0 to 80 °C
Slope +27 mV
Puong kinh 12 mm
Chiéu dai téng 120 mm
Chatliéu than epoxy
Cap Pong truc; 1 m
Ké&t noi BNC
Bdo hanh 06 thang
3

NGUYEN TAC HOAT PONG

Dién cuwc chi HI 4012 hodc HI 4112 14 cac thiét bi chiét 4p dwoc s
dung dé xac dinh nhanh cac ion chi tw do trong cac bé xi ma va lam
dau do chuin do sulfat hodc thori v&i chi perchlorat. Cam bién chi 1a
"dién cuc cua loai thir ba" vi ching phat hién cac cation tao thanh cac
dang muoi hoa tan thap v&i cac anion sulfua va tao thanh cic dang
muoi hoa tan véi bac.

Dién cuc hoat ddng nhu mot cAm bién hodc day dan ion. HI 4012 yéu
cdu mét dién cuc so sanh riéng dé€ hoan thanh mach dién phén cda né.
HI4112 da dwoc két hop mot dién cwc tham chiéu bén trong. Mang
hén hop chi sunfua/bac sulfua tao mét dong dién tir nhitng thay doi
trong hoat dong cta ion chi trong miu. Cwong do ion clia mau dwoc
c6 dinh bang cach bd sung ISA, dién 4p ti 1& v&i ndng dd cla cac ion
chi trong dung dich va dién cuc theo phwong trinh Nernst.

E=E. +2.3 RT/nF log Aion

E 1a dién thé quan sat

Ea la dién 4p tham chiéu va c6 dinh bén trong

R 13 hdng s6 chit khi (8.314 volt coulomb/K Mole)

n la hoéa tri (2+)

Ai la hoat dong ion trong mau

T 1a nhiét do toi da theo K

F 1a hang s6 Faraday (9.648 x 104 coulombs/mole)



THIET KE CUA PIEN CU’C
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THIET BI VA DUNG CU CAN THIET

* Dién cwc so sanh HI5315 cung dung dich chdm HI7072 (d6i véi
HI4012)

= May do pH/ISE/mV HI5222 hodc may do ISE hodc may do pH/mV
khéc. (Lwu y: d6 thi log/tuyén tinh rat hitru ich néu khong c6 may
do ion ISE)

* May khudy tir HI180 hodc twong dwong (Lwu y: cach ly cac coc
nhwa véi dong co khudy tir bang cach dit vat liéu cach dién nhw
xOp hodc nit chai gitta ching).

= Gia do dién cwc HI76404.

» Cac coc nhua.

DUNG DICH CAN THIET |

Po Chi

HI4012-01 Chuin chi 0.1M (500mL)
HI4012-00 ISA Chi (5x100mL)

Do Sulfat

(dwoc st dung dé chuian hoa dung dich perchlorate chi)

HI4012-21 chuln sulfat 0.1M, 500mL

(xem phdn Chudn D§)

Dung dich do ngwoi str dung cung cap:

Nguoi st dung cung cip dung dich Methanol/Formalin can thiét dé

gidm d6 hoa tan cla vién va tdc déng oxy héa. D€ chuin bi, thém

200uL 37 wt. % formalin theo H20 vao 500 mL cda thudc thi cap

methanol. Khudy va dwng trong chai thiy tinh day nap kin. Dung dich
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nay dwoc st dung cho mét dinh lwong la 50 phin dung dich
Metanol/Formalin dén 50 phan tiéu chudn hodc mau.

PE PO TRUC TIEP CHI - St dung pipet thuy tinh thé tich, pha lodng
HI4012-01 dén néng dd ciia mau. Lwu y: Piém chuin chi 0.1M twong
dwong véi 20.720 ppm. Dung dich chuin véi nong dé6 <10-3M
(207ppm) nén dwoc chuin bi hang ngay. Bdo quan trong chai nhua
kin. Pinh Iwgng 1a c 50 phan dung dich chuin hodc mau thém 50

phin dung dich Methanol/formalin cong v&i 2mL ISA.

HUONG DAN CHUNG

* Nén st dung mi trum va quan 4o bao hé khi x ly cac dung dich
chi.

» Cac mau c6 ndng dd cao (> 0.10 M) nén duoc pha loang trwéc khi
do. Nhan két qua cudi cung véi hé s6 pha lodng twong rng.

* Cac dung dich chuin hiéu chuin va dung dich miu phai c6 cung
cuwong do ion. ISA va Methanol/Formalin nén dwoc thém vao cac
mau va chuin phai c6 cing ty 1&. Pinh lwong thong thwong 1a 2
phan ISA thi 50 phan tiéu chuidn (hoic mau)/50 phan
Methanol/Formalin. Lwu y: khong cin thiét diéu chinh hé s pha
loang ltc nay vi chudn va miu dwoc xtt 1y theo ciing mot cach.

» DOi voi cdc mau c6 cwong dd ion cao, st dung cac phwong phap
chuin dé hodc bo sung tiéu chuin.

* Dung dich chuin va dung dich miu phai & cuing nhiét do.

» M4y khudy tir cé thé sinh nhiét. Cach nhiét céc thuy tinh c6 chia
dung dich chuin hodc mau véi may khudy tir bang cach dit nat

chai hodc tAm cach nhiét khac gitra c6c va tim khuiy.
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* Dung dich chuin va dung dich mau phai duwgc khudy & cing téc do
st dung cac thanh khudy dwoc trang TFE c6 cung kich thuérc.

» Rira sach cac dién cwc bing nwéc cit hodc nwéc khir ion gitta cac
lan do va nhe nhang thdm khé bang loai khian dung mot Ian (khin
gidy). Khong cha dién cuc.

* Nén ngdm trwéc cdm bién chi trong mét dung dich chuin loang sé
gitp phan &ng tot hon. St dung néng d6 khoang 10-3 M hoic it hon
v&i Methanol/Formalim va thém ISA.

* Bé mat pellet tray xwéc, bi tray xwdc hodc bi oxy hdéa co thé giy
nhiéu, két qua bi trodi, phadn &ng chdm hoic do lip lai kém. C6 thé
phuc hoi bé mit bi hw héng bang miéng cha nham HI 4000-70. St
dung giang tay dé bao vé da.

* Tranh nhitng thay d6i 1é6n vé nhiét do (s6c nhiét) cé thé lam hong
cam bién.

* Bong béng khi c6 thé hinh thanh tir dung dich thoat khi do thay doéi
nhiét d6. Go nhe vao than cdm bién d€ loai bo khoi mang cdm bién.

HI4012

Théo nap bao vé dau do.

HI4112

» Thdao 1&p boc nhwa bdo vé bao phtt moi n6i ceramic trén than trwéc
khi 1ap rap cam bién lan dau tién.

* Dung dich chdm than dién cwc HI7072 nén dwoc b6 sung hang
ngay trudc khi st dung dién cuec.

* Trong lic do, luén dé hoc chdm dién phan mé.

* Trong qua trinh st dung binh thwdng, dung dich dién phan trong
thin sé tir tir thoat ra & moi no6i hinh nén gidm dan & phia dudi
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dién cwc. Néu lwong dung dich nay thit thoat qua nhiéu (>4cm
trong vong 24 gio) 1a khong binh thwdng. Luc nay, kiém tra lai ndp

da dwoec siét chat va mai ndi hinh nén bén trong va than bén ngoai
khong c6 chat ban hay can bam.
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* Thém dung dich dién phin vao than dién cwc hang ngay dé duy tri R /’/“
/
ap suat tét. D€ phan ng téi wu, mirc nay nén dwoc duy tri va khéng &
dwgc phép gidm qua 2-3 cm bén duwdi 16 cham. Dung dich chdm 3. Lp lai dién cuc bing cdch nhe nhang ddy than dién cwc bén trong
phai ddm bao lap day m6i noi trén than. vao &ng than ngoai, triot day cap 16 xo va vin ndp vao vi tri.
= Né&u do bi 16i, hdy kiém tra xem c6 chit ban bi ket gdn mdi ndi bén
trong hay khong. X4 hét dién phin bén trong, lau nhe sach bén
ngoai trong khi 4n nap, nha ndp va nap day dung dich méi.

4. Thé4o nap 16 chAm dién phan va vong chit O ra.
CHUAN BI PIEN CUC |
HI4012

5. St dung pipet nho giot dwoc cung cip kém, thém vai giot dung dich
1. Théo nap bao vé dién cuc.

dién phan HI7072 vao dién cuc, lam wét vong chit O va rira bén
ngoai héc chdm dién phan.

2. Chudn bi dién cuc so sanh HI5313 bang cach chAm day dién phan L” ;;fi'-::'f )
v6i HI7072.
3. batdién cuc HI4012 va dién cyc so sanh HI5313 vao gia d& dién
cuc va két noi véi may.
HI4112

6. Gitt than dién cwc va nhe nhang nhin nip trén
1. Théo bo 1ép mang parafin nhwa méng trén méi néi ceramic trén

bang ngén tay cai. Piéu nay cho phép dung dich
dién phan tran mot it ra ngoai. Tha nap va dam

than bén trong va bo di. Vi I&p mang nay chi dwoc st dung dé bao

quan dwong dai khi vAn chuyén hodc bdo quan sau mét thoi gian

dai khong st dung

bao dién cwc trd lai vi tri ban dau. (thwc hién nhe
nhang & bwéc nay).

Rtra than bén trong dién cwc véi nwdc khir ion ddm bao lam wét
vong chir O dwoc tim thiy trén than trong cta dién cuec.

7. Van chat ndp dién cwc vao than va chAm dién phan vao than, dam
bao mirc dién phan ndm dwdi 16 cham.
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8. Gan dién cuc vao gia do HI76404 va két ndi véi may.
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KIEM TRA NHANH SLOPE PIEN CU'C |

Nén st dung mii trum va quan ao bao ho.

» Kétnoi cac dién cwc vao may do pH/mV/ISE.

» Thiétlap may do & ché d6 mV.

* P6 50 mL nwéc khir ion vao coc da c6 cad tir va 2 mL dung dich
HI4012-00. Thém vao 50ml hon hop metanol/formalin. Thém ca
tlr va dit trén may khudy tir.

» Pit cac dién cwc vao mau di duoc chuin bi.

* Thém 1mL dung dich chuidn HI4012-01 (hoic chudn 0.01 M hodc
0.001 M ttr pha lodng) vao cdc. Ghi lai gia tri mV da 6n dinh.

* Thém 10 mL chuin HI4012-01 (hodc cung chuin pha loang) vao
dung dich. Ghi lai mV khi gia tri d3 6n dinh. Gia tri nay phai dwong
hon so véi gia tri da ghi truwde dé.

* Tinh toan gia tri chénh léch gitra hai gia tri mV. Gia tri chidp nhén

dwoc cho slope nay la +27 + 4 mV.

HOAT PONG HIEU CHINH |

* Pam bao nip dién cwc da duwoc thio (HI4012)

* Pam bao l&p mang paraffin da dwoc thao (HI4112)

* Pam bao cac dién cwc da dwoc két noi ding cach véi may va may
da dwgc bat nguon.

* Pam bdo chudn dung quy cach. Chuin bi lai cho phu hop.

» Néu slope dién cwc khong dat gia tri slope dwoc yéu cau, nhing
dién cwc vao chuin pha lodng cé thé thém vao methanol/formalin
c6 thé gidi quyét dwoc van dé nay (chuin <10-3M)
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* B& mat cdm bién bi cdo xwdc, bi tridy hodc bi oxy héa cé thé dwoc
danh béng biang miéng danh bong HI 4000-70. Cat khoang linch
miéng nay. Peo gang tay bao vé. Lam wét mdt nham véi nwdce khir
ion va dat vao mang bi hw hong cua dién cwc. Pat ngén tay cai deo
gang vao 1&p béng va tlr tir xoay qua lai véi lwe nhe nhang. Tiép tuc
danh bong cho dén khi ban hai long véi bé mat. Néu 16p cidn den
van con trén miéng danh bong, hiy di chuyén nhe va tiép tuc danh
boéng.

* Néu mang bi hw, phdn (rng sé rit chim, hodc slope cla dién cuc sé
gidm dang ké va khi quy trinh trén khong c6 tac dung, nén thay

dién cuc mai.

HIEU CHUAN VA PO TRU'C TIEP

Phwong phap nay 1a mot quy trinh don gian dé do nhiéu maiu. St
dung quan 4o bao hd dugc khuyén cdo khi xtr Iy miu va chuin chi.
May do ISE truc tiép (HI5222 hodc twong dwong) xac dinh nong do
chwa biét bang cach doc truc ti€p sau khi hiéu chudn may do vi cac
dung dich chuin. May dwoc hiéu chuin véi 2 hodc nhiéu chuidn méi
dwoc tao ra trong thang do tuyén tinh cta cac 4n s6. Hai mL cta ISA
(HI4001-12) dugc thém vao mdi 50 ml thé tich chuin hoic mau
50mL hén hop metanol/formalin cling dwgc thém vao mbi mau hoic
chuin. Can c6 thém cic chuin hiéu chuin phi tuyén tinh. An s6 sé

dwoc doc truc tiép.
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Cac mau c6 ndng dd 1é6n hon 0.1 M nén dwoc pha loang dé thudc pham
vi hoat déng ctia cac dién cwc. K&t qua cudi cung phai dwoc nhan véi
hé s6 pha lodng twong rng dé xac dinh nong dé thuec té.

C6 thé st dung may do pH/mV & ché d6 mV véi do thi ban log. Hai
hodc nhiéu chuidn méi dwgc chuin bi sao cho thudc thang do cda cac
4n s6 dwoc do bang ché dd mV trén may do.

Cac gia tri nay dwoc vé trén gidy ban log va cac diém dwoc nodi voi
nhau dé tao thanh mot dwong cong. Khi do mau, gia tri mV cua ching
duwoc chuyén thanh ndng dd bang cach theo mV dén truc ndng do trén
plot ban log.

TIEN TRINH

1. Chu&n bi diu do theo phin CHUAN BI PAU DO va KIEM TRA
NHANH SLOPE PIEN CUC.

2. Chuén bi chuén va dung dich theo phan DUNG DICH CAN THIET

Cac chuan nén thudc trong mot pham vi dwgc chon.
Hai mL cta ISA (HI4001-12) dwoc thém vao mdi 50 ml thé tich
chudn hodc miu. 50mL hén hop metanol/formalin ciing dwoc
thém vao mdi mau hodc chudn. Dung may khudy tir tron déu
truedc khi do.

3. Xem phan HWO'NG DAN CHUNG dé cai dit t6i wu.

4. Trong qua trinh hiéu chuln, t6t nhat 1a bit dau v&i cdc miu nong
do6 thap hon truwdc. Cho phép do 6n dinh trwdc khi ghi lai gia tri.
Sé can nhiéu thdi gian cAn bang hon & nong do thip hon.

5. D& tranh nhiém chéo va qua tai gitta cAc mAu, rira sach cac cam
bién bang nuwéc khir ion va thAm kho bang khin gidy mém gitra
cac lan do.
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Typical Linearity for H 4012 and HI 4112 Lead Electrodes
75
-100
25
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S
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«200

225 \

-250 - - - : - - - - - :

1 15 2 25 3 35 4 45 5 55 &

- Log of the Conc

KY THUAT PO KHAC

CONG PA BIET (Cho Pbz+)

Nong do khong xac dinh c6 thé dwgc xac dinh bang cich thém mot
lwgng da biét (thé tich va néng do) cia ion do dwoc vao thé tich da
biét clia mau. Gia tri mV dwoc 14y trwdc va sau khi bé sung chuin, va
st dung phwong trinh dwgc cung cip, nong do khong xac dinh dwoc
tinh toan.

Ky thuat nay dwoc goi 1a CONG DA BIET. Phwong phap ndy cé thé st
dung slope cam bién ly twdng, nhung cac slope thuc té dwoc xac dinh
& nhiét do cia phép do nén str dung néu biét.

Thé tich va néng do ctia chuin dwoc thém phai tao sw thay doi mV toi
thi€u 12 8 mV. Phwong phéap nay duwogc lap trinh sin trong may do
pH/ISE/mV Hanna HI5222, giGp don gidn hoéa rit nhiéu phwong
phap. Phwong phap nay hoat dong t6t ddi véi cdc mau c6 cwdong do

ion cao.
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Vi du: Xac dinh ion chi trong cdc mau c¢6 ndng dd nhé hon 1 X 10-3M
v6i phwong phap CONG PA BIET.

1. Pat mot cAm bién chi vao cdc chita 25 mL mau c6 ndong dd khong
xac dinh (Vsample) véi 1 mL ISA HI 4012-00 (Visa=1mt) va 25 mL
dung dich methanol/formalin. Gid tri mV 6n dinh (mV 1) dwoc
ghi lai sau khi mau dugc tron.

2. 5mL (Vstd) dung dich chuin 10-1 M (Cstd) dwoc thém vao coc va
gia tri mV ting nhw ndng do. AE duoc tinh bang mV2-mV1. Nong
do chi chwa biét trong miu ban dau (Csample) c6 thé dugc xac
dinh bang phwong trinh sau. Lwu y: Thé tich metanol / formalin

dwoc dwa vao cac tinh toan thé tich

C .= GCuiil Ve

standard * standard

sample
( VT) 1 O-\E e ( Ll S') l/san:p’.e
( I/samp]e+ anndard-l_ VIS:\ g VNIeOH-Fx)rxxa): VT
( Vsa mple+ I/IS.\ + V.\le()H-Form ): VS'

3. Quy trinh nay c6 thé dwoc ldp lai khi chudn thir hai dwgc thém
vao dé xac dinh slope va hoat ddong ctia phwong phap.
CHUAN PO SULFAT
M6t dién cuwc chi cé thé dwoc sir dung nhw mot chi s6 dé theo doi tién
d6 va phat hién diém cudi cia chuin d6 két tua sulfate (véi nébng do >
50 ppm) véi chuan perchlorate chi. Trong qué trinh chuin do, cam
bién sé theo néng do chi khi cac chat chuin do perclorat chi dwoc

thém vao. Chi phan &ng v&i ion sulfat tao thanh két tda.

P+ + 50, <—> PhS0
15

4 (khéng tan)

Tai di€ém két thic can bang héa hoc, sw thay ddi trong mV xay ra. Cac

phép do c6 thé dwoc tw dong hda bang cach sir dung M4y chuin do

Hanna HI 901 hodc chun d6 bang tay.

D6 thi dworc tao ra béi May chuan d6 tw dong HI901 str dung véri
dau do HI4112.

mll___Fotential
=100,

-1404
-1gn4

—zznfl

—zeol i 7

~3004 4
Ti_ 00051

Lwuy:

» St dung chit chong oxy h6a methanol/formalin dé ting d6 nhay.

* Thém ISA twong ¢ng (2mL/50mL mau)

* Diéu chinh pH clla miu vé 4-6. Néu can st dung axit perchloric
hodc natri hydroxit.

* Chat chuin do chi phai ddm dac hon 10 1an so véi sulfat dw kién va
can dwoc chuin héa theo dung dich sunfat chuin.

CHUAN PO CHI

Mot dién cuc chi c6 thé duoc str dung nhw mét chi s6 dé theo dai tién

d6 va phat hién diém cudi ctia chudn ddé chelometric cia chi véi

disodium EDTA. Trong qué trinh chuin dé, cAm bién theo néng do chi

gidm khi cic b6 sung nho cia chat chuidn do disodium EDTA dwoc

thém vao. EDTA phan (ng véi chi tao thanh mét phirc chat. EDTA

16



cling c6 thé phan &ng véi nhiéu kim loai khac d€ tdi wu héa d6 pH cia
phitc chdt Pb-EDTA va nén cin trong vé vidn dé nhiéu. Tham khao
Luén an phan tich héa hoc toan dién cho cac ky thuit lién quan dén sw
cac yéu t6 nhiéu cu thé. Tai diém cudi, mot su thay déi 16m hon trong
mV xdy ra. May chudn d6 Hanna HI 901 c6 thé dwoc st dung dé tuw
dong héa quy trinh nay.

D6 thi dwoc tao ra béi May chuin d6 tw dong HI901 sir dung véi

dau do HI4112.

ml_ FPotential
100+
—1504
—zz04)

—ZB804+4

—3404

—4DDU
Ti_000O5&

& 17 18 =4 a0

Volume ml

Lwuy:

» St dung chit chdng oxy h6a methanol/formalin dé ting do nhay.

» Viéc diéu chinh pH cia mau dén 4-7 pH dwoc khuyén cdo 1a c6 loi

cho hang s6 hinh thanh Pb-EDTA.

Dién cwc HI 4112 va HI 4012 c6 thé dwoc str dung trong cic dung dich
c6 gia tri pH tir 4 dén 6. CAc mAu nam ngoai pham vi nay phai duoc

diéu chinh bang axit perchloric hodc natri hydroxit.
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BAO QUAN VA BAO DUO'NG PIEN CUC

bién cwc HI 4012 va HI 4112 c6 thé dwgc bao quan trong cac dung
dich chun rét loang (<10-3 M) trong thdi gian ngan. HI4012 nén dwoc
bdo quan khd véi ndp bao vé trong thoi gian dai. DE bdo quan dién
cwc két hop HI 4112 trong mot thoi gian dai, xa va rira sach mudi
bang nuwéc cit hodc nwéc khir ion. Thao nap trén va di chuyén 6ng
than ngoai 1én. Dung 16p mang Parafilm® hodc gidy boc kin khac dé
quin quanh m&i ndi ceramic. Py nap bao vé dwoc cung cip 1én mang

kho va bdo quan trong hép dwng ban dau cuia dién cuc.

BANG CHUYEN DPOI CUA CHI Pb2+

Nhan két qua véi
2.072x 105
4.826x10°

Mol/L (M) thanh ppm (mg/L)
ppm (mg/L) thanh Mol/L (M)

HANNRA

insfruments
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