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Giam chi phi va ting ning suat véi
Hé thong van chuyén dong 6 hay 7 cong
Advanced Valve System (AVYS)

Chuyén doi sang nang suat cao hon
Tang gap d6i s lwgng lugng mau va giam mirc tiéu thy Argon hon 50% v&i phu
kién van chuyén dong 6 hodc 7 cong cua Hé thong van tién tién Agilent (AVS).

AVS 1a phy kién danh cho céc thiét bi Agilent ICP-OES, né bao gdm van chuyén
dong 2 vi tri, 6 hodc 7 cong doc dao (cong thir 7 ding cho chuan ndi) va bom
chuyén lugng xac dinh tdc do cao dé nhanh chong nap dy vong chira mau (sample
loop). Viéc phun bot khi Argon c6 kiém soat giup giam d6 tr& hat mau va hau nhu
loai b thoi gian rira dé tao diéu kién cho viéc phan tich nhanh s6 luong mau 16n.



Agilent AVS gilp: N6 hoat dong nhw thé nao?
—  Két qua nhanh chéng, chinh xac - AVS rira sach hé

thong dua mau vao trong thiét bi phan tich trong khi mau

tlép theo du’OfC dua vao thlét bl, Vé co ban 1031 bo thoi gian AVS Pump ﬁ
tré v6i céu hinh phén tich ICP-OES thong thuong. St Auto Sampler -
dung phuong phap tiém bot khi Argon c6 kiém soat giira Probe in Rinse

mau va dung dich rira dé ngan mau va dung dich rira tron
1an, giam thoi gian hap thy va ria.
Ar

—  Giam chi phi vin hanh - Thoi gian phan tich ngén hon ¢
nghia 14 lugng tidu thy Agon c6 thé giam it nhat 50% cho
mdi mau. Phéan tich hiéu qua hon gitp giam thiéu viéc
torch, dau phun va 6ng bom tiép xic voi hoa chat manh va
mau khéc nghiét, taing tudi tho cua vat tu tiéu hao, giup
giam thém chi phi.

Hinh 1a. Ché do chd.

— D& sir dung — Kiém soat AVS rét don gian vi n6 duoc tich
hop hoan toan vao phan cimg ICP-OES va duoc diéu khién AVS PUMp ey
qua phan mém ICP Ex‘pert thong qua mo-dun phé‘}n mém AULO SAMPIE! e o—
tuy chon Pro Pack. Diéu nay dam bao thoi gian toi uu Probe in Sample
(khong gidng nhur cac phu kién van chuyén dong ciia bén
thir ba phai st dung phan mém diéu khién doc lap, phirc
tap).

— D& dang tiép can - Vi tri t6i uvu ciia AVS gitip loai bo vat
can vat ly ddi véi cac thanh phan dwa mau thong thudng
nhu torch, budng phun/dau phun va dng tiém khi can thao

Rinse/Carrier

ra dé v¢ sinh hodac thay thé. Hinh 1b. Nap mu, x4p xi 5 gidy.

—  Giam nhiém chéo (carry-over) - Vi viéc tiém bot khi
Argon giita mau va dung dich rira, lugng mau nhiém chéo

(carry-over) mang theo dugc giam trong budng phun ICP- AVS PUMD < f—

OES. Su dung bot khi Ar thay vi khong khi c6 nghia la Auto Sampler .
plasma on dinh hon va mang lai d§ chinh xac phan tich tdt Probe in Rinse

hon.

— Do chinh xéc va d9 6n dinh dworc cai thién - Do chinh
xac phan tich va do 6n dinh 1au dai duogc cai thién bing
cach loai bd viéc bom nhanh ciia bom nhu dong giira cac

mau lam mét 6n dinh plasma.

—  Niing suit cao hon - Két hop voi may ldy mau tu dong va
chuan bi mau SPS 4 cua Agilent, AVS c¢6 thé tang gap doi
s6 lwgng mau duoc phén tich.

Hinh Ic. On dinh hod (xAp xi 3 gidy) va tiém bot khi.

—  Linh hoat - AVS tuong thich véi nhiéu loai may lay mau
tur dong c6 cong suit cao, chira hon 700 mau, dé van hanh
qua dém ma khong can giam sat. N6 ciing tuong thich véi
Hé¢ thong pha loing nang cao (ADS) cua Agilent

— P bén - AVS Iy tuong cho cac nén mau kho. Puong dan
dong chét long khong chira kim loai, c6 duong kinh khong
d6i phut hop voi cac miu chira axit manh, axit HF, dung
mdi hitu co va tham chi ca ham lugng chét rin hoa tan cao.
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Hinh 1d. Do phan tich.

AVS Pump ﬁ
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Hinh 1e. Quay vé ché do cho

Tiém bot khi Argon

Trong AVS, cac bong bong Argon duoc tiém vao giita dong
méu va dong rira dé ngan hai dung dich trén 1an (xem Hinh la-
e). Cac bong bong tach hai dung dich, tranh tron 13n va pha
lodng trong vong lap. Diéu nay din dén thoi gian doc phép do
dai hon.

Déi voi vong chira mau 1 mL, viéc phun bong bong dan dén 47
gidy thoi gian do so v6i 20 gidy do 6n dinh ma khong can phun
bong bong (Hinh 2). Hinh 3 hién thi hiéu ung cua vi¢c phun
bong bong dbi v6i vong chira mau 0,5 mL. Phun bong bong t6i
da hoa thoi gian do va do chinh xac cho mét vong chira mau
nhit dinh. Dé ting thong lugng, co thé sir dung mot vong chira
nho hon c6 thé giam thém d¢ tré hiit mau va giam thoi gian rira.
Khong gidng nhur hau hét cac hé thong khac sir dung bong bong
khong khi, AVS sir dung Argon dé tao cac phan doan vi Argon
khong 1am méat d6 6n dinh ciia plasma nhu khong khi, do d6 co
d6 chinh xac phan tich tot hon (xem Bang 1)

Béng 1. B9 chum phan tich cua 3 phép do lap lai 5 gidy cta dung dich
Mn 5 ppm, su dung AVS 6

Do chum (precision) phan tich

5 ppm Mn véi tiém Ar 0.5% RSD

5 ppm Mn véi tiém khong khi 1.0% RSD

Thong luwgng phéan tich

Bang 2. So sanh thong lwong miu dé phén tich kim loai mai mon trong
dau béi tron co va khong ¢6 phu kién AVS 6.

Vi AVS 6 Khoéng cot AVS 6
Thoi gian phan tich mdi mau 22 sec 52s
Téng luong A tiéu 6
ong lugng rgfm ;eu on 7L 1741
cho mo6i mau

AVS cai thién théng luong mau bang cach giam hodc loai bo
thoi gian tré va thoi gian rira duoc sir dung trong cac phan
tich ICP-OES thong thuong. Bang 2 cho thay su so sanh
giita thoi gian phan tich mau trung binh va muc tiéu thu Ar
dé phan tich dau boi tron c6 va khong c6 AVS (1). Hai muoi
hai nguyén t6 da duoc do va thoi gian tir mau nay sang mau
khac khi str dung AVS 6 1a 22 gidy véi muc ti€u thu Ar la 7
L cho mdi mau. Diéu nay so sanh v&i 52 gidy va muc tiéu
thu Ar 1 17,4 L khi khong str dung AVS 6. Su khéc biét vé
thong lugng va murc ti€u thu Ar phan anh su giam thoi gian
tré hap thu va thoi gian rira khi sir dung AVS 6.

MRS
800,000

8sec 28 sec 55 sec

700,000 +=
600,000
500,000
400,000
300,000
200,000
100,000

0

0 10 20 30 50 60 70

40
Tims (s)

ImL loop without bubble injection —— ImL loop with bubble injection

Hinh 2. Thoi gian do kha dung cho vong mau 1 mL ¢ va khong c6 tiém
bong bong.
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Hinh 3. Thoi gian do cia lugng mau 0,5 mL, cho thiy 19 gidy so vé6i 9 gidy
tuong tng voi khong c6 tiém bot khi va co tiém bot khi.



Téi wu hoa théng lugng phan tich Trong mot th1: nghiém duoc thiét ké dé chimg minh kha Vnéng~
cua AVS, thiét 1ap sau day da dugc su dung: Mot may lay mau

tu dong Agilent SPS 4 voi dau hut mau ID 1 mm va mot dau

AVS Accessory N 2
hun thuy tinh dong tdm SeaSpray tiéu chuan va mot mao quan
Pump rate - Uptake (mL/min) 35.0 @ ﬁ P . y g , .. pray . , T, (‘1
dai 50 mm (mac dinh) két noi né voi van. Tat ca cac ong deu
Pump rate - Inject (mL/min) 9.0 @ , .4 n . R . .
c6 ID 1 mm va ong bom nhu dong 1a loai trang/trang dugc su
Vah ke del 6.0 0 LA ~ ~ 2. Av ok N A
P & dung ¢ toc do khong doi 12 RPM. Tat ca cac phu kién van deu
Bbbie miochontme(5) 20 & tro va dugc thiét ké dé ngan ngira tinh trang nhiém chéo (carry-
Preemptive rinse time (s) 20 over). Nhan ghi rd rang trén ca phu kién van va cong gitip don
Rinse time (s): 0 B a4 [] Fast Pump gian hoa viéc lap dit va bao tri (xem Hinh 6).

Enable Intelligent Rinse

Hinh 4. Phin mém don gian diéu khién phy kién AVS.

DPam bao khong co sur thoa hiép giita tbe do phan tich va do
chinh xé4c tir AVS 14 diéu d& dang v6i phan mém diéu khién
don gian, dugc tich hop hoan toan véi phan mém ICP Expert
(xem Hinh 4). Phan mém két hop may tinh tham s AVS dé tao
diéu kién thiét 1ap va phat trién phuong phap. Cac tham s6

chinh dugc sir dung trong phan mém dé t6i uu hoa hidu suét 1a:

—  Toc do bom - Toc d6 hat mau, tinh bang mL/min (thuong Hinh 6. Céc cong trén AVS dugc dan nhén 13 rang.

duoc dat 6 mirc 35 mL/min) . . R
Vi thiét 1ap nay, dg tré 6n dinh—thoi gian mau thoat khoi

- Dotrehat ma}l cua van tinh bang gidy (gid tri thong van chuyén mach va dén plasma, thuong 1a 3 giay bat ké kich
thuong la 5 dén 6 giay) thude vone mi

g mau.
—  Thai gian on dinh (khoang 3 gidy doi v6i dau phun va ong Do tré 6n dinh sé& tang 1én khi mao dan dai hon giita dau ra
mao quan tiéu chuan) van va may phun suong va/hodc tbc d6 bom nhu dong cham

hon hodc éng bom nhu dong hep hon.

Phan tich vi du

Trong Hinh 7 bén duéi, chiing ta c6 thé thdy tac dong dén do
chinh xé4c phan tich ciia dung dich Mn 5 ppm v&i nhiéu do tré
hap thu khac nhau khi sir dung vong mau 0,5 mL.

Do tré hap thu phai dii dai dé mau co thé duoc van chuyén tir
6ng mau trén may lay mau ty dong qua dau do may liy mau
tu dong va dng chuyén, va lam diy hoan toan vong mau.
Trong giai doan hap thu nay, bom AVS hoat dong ¢ toc do
cao—thuong 1a 35 mL/phut hodc 16n hon. D¢ tré hap thu bi
anh huong boi thé tich giita 6ng mau va dau vao van, c6 thé
giam thiéu bang cach dam bao chiéu dai cua 6ng chuyén giita
méy ldy mau ty dong va van cang ngan cang tot. Duy tri ID 1
mm khong ddi tir dng mau dén may phun swong dam bao

rang mau bi tron t6i thiéu trong sudt duong din dong chay.
Hinh 5. Phy kién AVS 7, tich hop v6i hé théng dua mau cua , . ) N L
Agilent 5900 ICP-OES Hinh 7 cho thay doi voi vong mau 0,5 mL, d6 tré hap thu 16n

hon 4 gidy s¢ mang lai d§ chinh xac ngén han dién hinh t6t
hon 0,5% RSD ddi véi 5 ppm Mn.
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Hinh 7. D$ chinh xac (%RSD) ciia 5 ppm Mn & nhiéu do tré hut miu
khac nhau khi st dung vong chira mau 0,5 mL.

Hinh 8. Thoi gian phan tich timg méu (tinh bang gidy) voi nhiéu s
két hop khac nhau cua do tré hit mauva do tré 6n dinh.

Trong Hinh 8, thoi gian phan tich tir miu nay dén mau kia
duoc hién thi voi AVS 6 véi vong chira mau 0,5 mL & nhiéu
d6 tré hut mau khac nhau (3, 4 va 5 gidy) va thoi gian 6n
dinh khac nhau v6i 3 1an lap lai 5 gidy. T6i uu hoa cho vong
chira 0,5 mL dat dwoc v6i do tré hiit mau tir 4 dén 5 gidy va
d6 tré on dinh 1a 3 gidy, cho thoi gian phén tich khoang 28
dén 29 gidy ddi voi do chinh x4c phan tich thuong dudi 0,5%
RSD dbi véi nong d6 5 ppm Mn. Nhu mong doi, thoi gian
thong lugng mau ting tuyén tinh khi d6 tré 6n dinh ting.

Mn (ppb)

Rinse Time (using normal pump speed at 12rpm)

Hin!l 9. Hiéu suét rira Mn (tinh béng ppb) trong mau tréng sau khi xur

ly bang dung dich Mn 50.000 ppb.

Hiéu suat rira cia AVS d duoc nghién ciru bang cach do dung
dich tring sau khi do dung dich Mn 50.000 ppb. Néu khong
rira, nong d6 Mn da giam gan 4 bac d6 16n tir 50.000 ppb xudng
6 ppb. Sau khi rira bd sung, ndng d6 Mn do dugc thay ddi
khong dang ké so véi lan rira phuong phap 0 gidy, nhu thé hién
trong Hinh 9. Két qua thuc nghiém cho thay kha ning rira sach
dén 4 bac va dic tinh ria tuyét voi cia AVS 6.

Tw dong hoa ICP

Hinh 10. Hé théng ty dong héa ICP bao gdm: Thiét bi phan tich + Bo Iy
mau ty dong + Van chuyén dong AVS + B6 pha lodng tw dong ADS 2.
Van chuyén dong AVS 1a mot phan khong thé thiéu ciia hé
thong tu dong hoa Agient ICP. Hé thong bao gdm thiét bi,
méy ldy mau ty dong, van chuyén dong va may pha loang tu
dong Agilent ADS 2 moi. May pha loang tu dong tu dong
hoa:
—  Chuan bi dung dich chuan.
—  Pha loing miu truéc khi do.
—  Pha loing tuong tac va do lai cac mau vuot qua khoang
nong d6 hodc dé dap tmg vé6i chuan ndi hoic 16i QC.
Hé thong tu dong hoa ICP két hop kha nang xir 1y thong luong
cao clia AV'S vé6i kha nang tiét kiém thoi gian ctia may pha
lodng va may lay mau ty dong.



Giam sat thoi gian caa AVS/ADS

Tién ich giam sat thoi gian AVS/ADS gitp t6i wu hoa va khic
phuc su ¢b cho cac phuong phép bang cach hién thi cac tin higu
phan tich vdi cac bude tham $6 duoc g'fm nhan. Vi dy, trong
Hinh 10, tin hiéu Mn 6n dinh & gidy thir 12 nhung phép do bt
dau o gidy thtr 16, diéu nay cho thdy co hoi dé t6i uu hoa
phuong phap bang cach giam thoi gian 6n dinh xudng 2 - 4
gidy. Tién ich giam sat thoi gian ciing gitp xac dinh cac van dé
vé nap mau, véi huéng dan khéc phuc su ¢d ¢6 sin trong Trung
tam tro gitip va hoc tap.
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Hinh 10. Trong man hinh giam sat thoi gian nay, tin hiéu Mn 6n dinh & 12
gidy, nhung phép do bat dau ¢ 16 gidy. Phép do co thé bat dau ¢ 12 giay, tict
kiém t6i 4 gidy cho mdi mau.
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