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) Thong s6 k¥ thuat

Nang cao ky vong v6i thé hé ICP-MS tiép theo

Agilent 7900 ICP-MS viét lai cac quy tic caa ICP-MS. Céc cong nghé
mGi va nén tang phan mém dugc thiét ké lai két hop dé bién 7900 ICP-
MS tré thanh ICP-MS tr cuc manh mé nhat va ty dong nhat the gidi.

Mot s6 thanh phan chinh, ching han nhu bo phat RF va bo phan tich
khéi tir cuc, duge chia va da duoc chirng minh trén thyc té voi 7700
Series ICP-MS va 8800 ICP-QQQ. Tuy nhién, Agilent 7900 ICP-MS da
duoc thiét ké lai tir dau, véi moi thanh phﬁn duoc tdi ru héa cho nhu cau
cta cac phong thi nghiém ban ron hién nay va trong tuong lai
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Phan cimg ciia thiét bi

B phin nap miu (Sample introduction)

Piu phun swong (nebulizer): Pau phun swong dong
tam v6i luu lwong mau thap 14 tiéu chuan theo may
(~0,2 mL/phut).

Budng phun (spray chamber): Thach anh, thé tich
thip, budng phun kiéu Scott double-pass, c6 kha ning
loai bo tot hon cac giot khi dung (aerosol) 16n, so voi
cac thiét ké dang xody hay dang hat va dap. Lam mat
bang Peltier, khong yéu cdu ngudn nude 1am mat riéng

bén ngoai..

+ Pham vi nhiét d6 dugc didu khién: -5 °C dén +20
°C (bang nudc tir thiét bi 1am mat & 15 - 30 °C)

Bom nhu dfng (Peristaltic Pump): Bom nhu dong
10 con lan, d6 chinh xac cao, nhip xung thip, ba kénh
riéng biét phan phdi chinh xac mau va chuan noi

(ISTD), cung v&i dng dan thai tir budng phun..

Nap miu nén siéu cao (UHMI): Cong nghé pha
loang khi dung UHMI dc déao ctua Agilent (tuy chon),
tang kha nang chip nhan nén miu cao ctia Agilent
7900 ICP-MS, cho phép phan tich thuong quy cac miu
¢6 chira hang chuc % tong chat ran hoa tan (TDS),
ddng thoi loai bo thém chi phi, thoi gian va 131 tiém an
ctia pha loang chat long thong thuong.

Plasma

Bo ngudn phat RF: bo phat RF ban dan (solid-state)
27 MHz c6 hi¢u suat truyén cong suit cao, khong can
bao dudng véi kha ning thay doi tré khang theo su
bién doi ctia tan sd. Co kha niang chiu dugc nhiing thay
d6i dang ké ctia nén méu, tham chi c6 thé dwa vao
dung méi hiru co dé bay hoi ma khong dnh huong dén
d6 6n dinh cua plasma.

* Pham vi cong suat RF: 500 W dén 1600 W

Pén Torch: dén Torch bing thach anh, mot khéi, dé
lip dat voi dau tiém (injector) duong kinh trong 2,5
mm. Pau tiém cta Torch cuc rong tao ra plasma cuc

ky manh mé, phan hity hiéu qua cac nén mau, gidm

nhidu tot va giam thiéu viéc vé sinh bo phan chuyén
tiép (Interface) thuong xuyén.

Vi tri Torch: Dong co banh rang (stepper motor) duoc
diéu khién theo ba truc (ngang, doc va do sau lay mau)
theo cac budc 0,1 mm. Torch ty dong can chinh lai voi
bd phan chuyén tiép sau khi bao tri.

+ Pham vi vi tri theo chiéu ngang va doc: +2 mm
+ Do sau ldy mau: 3 dén 28 mm

H¢ thong ShieldTorch: Hé thong ShieldTorch (STS)
doc déo ciia Agilent kiém soat chinh xac thé ning
plasma va ning lugng ion - diéu can thiét dé dat dugc
ché d6 He hiéu suét cao.

Piéu ki¢n plasma dwgc cai dit sin manh mé: Diéu
kién plasma trén 7900 ICP-MS viing chéc va chirc
ning plasma dugc cai dat va thiét 1ap trude dé dang
dugc tai tao voi phan mém MassHunter - khong can
diéu chinh thu cong. K¥ thuat phan climg nhat quan
dam bao réng cac didu kién van hanh c6 thé duoc thiét
lap chinh xac va ap dung nhat quan tir ngdy nay sang
ngay khac va voi cac nhéan vién van hanh khac nhau.
Viéc triét tidu tin hiéu di voi cac nguyén té co thé ion
héa cao nhu Be, Zn, As va Cd trong nén HNO; 10 %
thé tich thuong nhé hon 10% (Ché d6 plasma: General
Purpose).

Bo phan chuyén tiép (Interface)

Con tiép miu (sampling cone): khe m& c6 duong
kinh 1 mm, dau tip bang Ni hay Pt (tiiy chon) voi dé
bang dong (Cu). D& dang tiép can bo phan chuyén tiép
dé bao tri dinh ky; khong cn dung cu dé thao/lap lai
con tiép miu. Vong gitr con 16n dam bao tiép xuc nhiét
dang tin cdy va lap rap co thé tii tao, ngay ca véi
nhitng nguoi van hanh khac nhau, mang lai hi¢u suét
dang tin cdy trong thoi gian dai.



Con chuyén tiép (skimmer cone): khe m¢ c6 dudng
kinh 0,45 mm, dau tip bang Ni hay Pt (tiy chon).
Nhiét d6 dau tip duoc diéu khién chinh xac dam bao
su ngung két nén mau t6i thiéu, c6 kha ning chiu
dung tot d6i voi cac miu co nén cao. Khe mé ciia con
chuyén tiép nho lam giam sy 6 nhiém do nén mau gay
ra trong ving chuyén tiép chan khéng cao, do vay

giam yéu cau bao tri.

Théu kinh ion

Théu kinh ion cung cap kha ning truyén ion cao (do
nhay > 1GHz/ppm & < 2,5 % CeO/Ce) va nén thap dé
mang lai giéi han phat hié€n vuot troi. Thiét ké thau
kinh ion ciing dam bao rang c6 thé st dung dién ap cb
dinh dé dat dugc kha nang truyén jon t&i wu trén toan
bd pham vi khéi luong.

Thau kinh thu héi (extraction lens): Puoc dit phia
sau con chuyén tiép (skimmer cone), thau kinh thu
hoi tap trung cac ion khi chiing di vao giai doan chan
khong trung gian, giam thiéu hiéu Gmg dién tich
khong gian va giam d¢ 1éch khéi luong.

Thiu kinh Omega léch truc: Thau kinh léch kép nay
bao vé budng phan tng ORS* va viing chan khong
cao khoi 6 nhiém, bang cach loai bo cac phan tir trung
tinh khoi chum ion. Didu nay gop phan giam thiéu do
léch khdi lwong va nhidu dudng nén thip.

H¢ phan &rng bat cuc (Octopole Reaction
System: ORS)

7900 ICP-MS két hop mot budng phan tng (Cell) thé
hé thir 4 moi, ORS?, ¢6 kha ning chuyén d6i nhanh khi
trong budng phan tmg va loai bé nhiéu hiéu qua nhat
bang cach st dung k¥ thuat phan biét ning luong dong
hoc (kinetic energy Discrimination: KED) & ché do
He.

Bat cure (Octopole): Bo din ion bat cuc cung cip kha
ning tap trung ion vuot troi, giam thiéu sy phan tan
ion va dam bao do nhay cao dugc duy tri ¢ ap suat
budng phan mg cao can thiét cho KED hiéu qua.

Ché d9 budng He theo tiéu chuin: Chi v6i sy két
hop cua phan bd nang lugng ion hep (do
ShieldTorch) va budng phan tmg dua trén bat cuc
doc dao ciia 7900 ICP-MS mdi ¢6 thé loai bo nhidu
hi¢u qua bé’mg cach su dung khi tro (He) va KED.
Viéc sir dung khi He trong budng phan ting ciing loai
b6 cac van d& vé an toan lién quan dén cac khi phan
tmg nhu H,, hon hop H, hoic NH,.

Piéu khién khi budng phan ing: 7900 ICP-MS ¢
mot bo diéu khién khi He theo tiéu chuan. C6 thé
thém duong din khi thi hai hodc thir ba dé cho phép
st dung céac khi phan tng nhu H2, Xenon hay
Amoniac. Néu sir dung nhiéu khi ¢ budng phan tmg
trong mot phuong phap, khi phan ung s€ tu dong thay
ddi v6i thoi gian chuyén déi tdi thiéu (~ 5 gidy).

Bo phan tich khoi (Mass Analyzer)

Thiét bi phd khdi ti cure: 7900 ICP-MS str dung tir
cuc hypebol thuc sy, doc dao trong ICP-MS, hoat
ddng ¢ tan sb cao (3 MHz). Tt cuc cau hinh hypebol
¢6 kha nang truyén ion, do phén giai va d¢ nhay lién
ké (abundance sensitivity: AS) vuot troi & cac cai dat
tiéu chuan, do do loai bé nhu cau vé nhiéu cai dat do
phan giai dé tach cac dinh lién ké.

* Pham vi khéi luong: 2-260 amu

+ Tbc d6 quét khdi lwong:

o Tbc d6 quét xoay vong (Li dén U, khong c6
dinh xen k€&): 56,6 triéu amu/gidy

o Tbc d6 quét (Li dén U, cong v6i thu thap dix
liéu & 40 khéi xen k&): >3.000 amu/gidy

Do nhay lién ké (tai Cs):
o Bén khdi lugng thip: 5 x 107
o Bén khéi lugng cao: 1 x 107

(D6 nhay lién k& (abundance sensitivity: AS) la
thuat ngir dugc dwa ra trong phan tich phd khoi
biéu hién sy anh huong tin hi¢u khong mong
mudn vao do nhay tr mot dinh khéi luong lién k&)



H¢ thong phat hién truc giao (Orthogonal
Detector System: ODS): ODS c6 d6 nhay cao hon,
nén thap hon va dai dong hoc tuyén tinh rong hon -
1én dén 11 cip do tir 0,1 cps dén 10 Geps.

Co6 kha nang do nhanh céc tin tirc thoi (transient
signals), do st dung bd khuéch dai tuong tu doc
quyén, hoat dong & ca hai ché d6 xung va tuong tu
v6i thoi gian tich phan ngén (100 psec) . Khong c6
thoi gian 6n dinh giita cac phép do & ché do TRA
nhanh.

H¢ thong chin khong

Heé thong chan khong vi sai ba giai doan sir dung mot
bom Turbo phan tur chia dong va mét bom quay bén
ngoai dé bom xubng nhanh va bao tri don gian. Ché
d6 Ty dong phuc hdi doc déo dua 7900 ICP-MS vé
trang thai chd' (bom) khi ngudn dién dugc khéi phuc
sau khi mét dién, giup tiét kiém thoi gian quy bau.
Khong can phai khoi dong thi cong hé thdng chan
khong sau khi mét dién qua dém.

Phan mém

Agilent ICP-MS MassHunter c¢6 bd cuc bang diéu
khién véi cac tién ich huong dan ban thuc hién ting
budc phan tich ciia minh - cau hinh phan ctmg, t6i uu
hoa thiét bi, thu nhan va phan tich dir liéu mau. Giao
dién than thién véi nguoi dung nay gitp viéc hoc va
sir dung phan mém dé dang va tryc quan hon, ma
khong anh huong dén strc manh va tinh linh hoat cho
cac ung dung nghién ctru hodc nang cao.
MassHunter bao gdom:

+ Trinh huéng dn thiét lap phuong phap cu thé
theo nén mau sang tao, cho phép tit ca nguoi
dung, c6 kinh nghi¢m va maoi, luén ty tin thu dugc
dit liéu chat luong cao.

* Bang dit licu téng thé 16 mau duoc ban cap nhat
theo thoi gian thyc, bao gom tat ca dir liéu mau,

xu hudng tin hiéu ISTD/QC va duong hiéu chuan.

+ Kiém tra ngoai 1¢ va LabQC tich hop.

Phin mém tuy chon

Strc manh ciia ICP-MS MassHunter c6 thé dugc mo
rong thong qua nhiéu phan mém tiy chon:

Kiém soat truy cip ciia nguoi dung (User Access
Control): Cung cip quyén kiém soat ddng nhap cua
ngudi dung nhidu cdp dé ting cudong bao mat va kiém
toan, v6i ba cap quyén truy cap, ban ghi tén nguoi
dung, khoa Hé diéu hanh va nhiéu hon nita .

Vi OpenLAB Data Store, ECM hodc Spectroscopy
Database Administrator (SDA) ctia Agilent, ICP-MS
MassHunter v6i Kiém soét truy cap clia nguoi ding
dap tng cac yéu cau tuan thu bao gdm US FDA 21
CFR Phan 11.

Phan mém sic ky: Thiét 1ap phuong phap cho cac
Agilent LC va GC dugc tich hop day du, didu khién
thiét bi, 1ap trinh tu va phan tich dit liéu sic ky. Cho
phép hiéu chuén lai trinh tu tu dong, cap nhat thoi
gian luu va ty 1¢ ion, Hi¢u chuén doc lap chét, xem
chyp nhanh két qua, tao bao cao ty dong vv...

Trinh ty théng minh cung cip chirc ning QA/QC
toan dién, c6 thé dinh cu hinh dé kiém tra QA/QC ty
dong va cac hanh dong trong qua trinh vén hanh
khong can giam sat. Bao gdm cic mau béo cdo QC
cho cac phuong phap tiéu chuan nhu US EPA 6020
va 200.8. Dé biét thong tin chi tiét ddy du vé phan
mém Agilent ICP-MS MassHunter danh cho 7900
ICP-MS, 7700 Series ICP-MS va 8800 ICP-QQQ,
hay xem Thong s ky thuat MassHunter [CP-MS
riéng.



Hi¢u niang duwgc dim bao

D6i voi mdi thong sé ki thuat, chimg chi kiém tra thuc
té clia nha may vé Hiéu ning duoc dam bao
(Guaranteed Performance) s€ dugc bao gom trong moi

Yéu cau chuan bi lap dat va an toan

730 mm (than may chinh, khong

thiét bi ICP-MS 7900.

Thong s6 (don vi) Nguyén t/ty 16 7900
ICP-MS

Li(7) 55
Do nhay (Mcps/ppm) Y(89) 320
TI(205) 250
Pudng nén (cps) Khong c¢6 khi (9u) 1
A A CeO/Ce 1,5
Ty 1¢ Oxide (%) CeO/Ce (HMI-25) 0.5
Ty 1é tich dién kép (%) CeO?"/Ce 3
Gigi han phat hi¢n (ppt), El‘z(ﬁ)s) 8’3 s
ché d¢ khong co khi Bi(209) 0.08
Gidi han phat hién (ppt), As(75) 20
ché d6 khi He* Se(78) 40
Gi6i han phat hién (ppt),
ché d6 khi H2** Se(78) .
Do 6n dinh thoi gian ngfm .
(% RSD) Li, Y, Tl 2
Do 6n dinh thoi gian dai .
(% RSD) Li, Y, Tl 3

Rong bao gdbm bom nhu déng)
NI N 600 mm (thdn mdy chinh, khong
e ey LA bao gom day ngudn)
C 595 mm (than mdy chinh, khong
a0 bao gom ong thoat khi)
Khéi lugng 100 kg
. . Ron, 1.020 mm
Th}mgxdung 1011 Sau ¢ 1.120 mm
PR AECIYEN T Cao 1,000 mm
£ Ning  148kg

Nhiét do Khodng hoat dong 15-30°C,

van hanh Toc do thay doi <2°C/h (t6i da 5 °C)
Po am . . 20% - 80% (khong
van hanh Khoing hoat dong ngung tu)

Phu kién & tién ich

Do chinh x4c ty 18 ddng vi

(% RSD) Ag(107)/Ag(109) 0,1

* Gi6i han phat hién ¢ ché do He ddi voi As va Se
dugc thuc hién trong nén gf”)m 1% HNO3, 2% HCl va
100 ppm Ca, chung minh kha nang loai bo hi¢u qua ca
nhiéu ArCl va CaCl. Tét ca cac thu nghiém khac duoc
thyc hién trong nén gom 1% HNO3.

** Ap dung khi lap duong dng khi H2 tity chon.

Dién thé 1 pha, 200 —240 V
Ngubn dién 50/60 Hz
Cuong d6 30A
. Nhiét d6 dau vao 15-40°C
mgf" am Téc d6 dong téi thiéu 5 L/min
Ap suit dau vao 33 — 58 psi
A D tinh khiét t6i thiéu 99,99 %
klﬁ“[g‘rl cap Tbc do dong t6i da 20 L/min
Ap suét cap 71 — 100 psi
D tinh khiét t6i thiéu 99,999 %
Neudn ci Toc d¢ dong toi da 12 mL/min cho He
kligiu(;rilcap 10 mL/min cho H2
Ap suét cap 13 - 18,8 psi— He
2,9 — 8,7 cho H2
. . Loai duong thoat khi Ong don, duon,
Eﬁl'g thons ¢ Kink, 150 mm
1

Tée d6 dong

5 — 7 m*/min



Tuén thi quy dinh

An toan

EMC

ISO

IEC 61010-1:2001 / EN 61010-1:2001,
CAN/CSA C22.2 No.61010-1-04, UL
No.61010-1

IEC 61010-2-061:2005,
CAN/CSA C22.2 No.61010-2-061-04

IEC 61010-2-081:2001+A1 (2003), CAN/CSA
C22.2 No.61010-2-081-04

EC 61326-1:2005 / EN 61326-1:20006,
ICES-001:2006, AS/NZS CISPR 11: 2011

Puoc san xuét tai co s¢ dat chung nhan
ISO 9001 va ISO 14001

Luu §: Tham khao 4n pham 5991-3780EN dé biét
thong s6 ky thuat 7900 ICP-MS véi tuy chon 200
(cAu hinh ban dan).

Céu hinh may chinh

Pau phun (dong tam)
Budng phun (Scott Double-pass)
Torch (v6i hé ShieldTorch)

UHMI (Nap mAu nén siéu cao)
Céc cone cua interface
Diéu khién lwu lwgng dong plasma (Ar)

Duong ,d?m khi tiry chon cho khi mang
thay the hay khi bo sung nhu 20% O2/Ar
dé phan tich hitu co hodic He cho phan
tich an mon Laser

Puong khi va cham (He) cho budng khi
Puodng khi phan tng (Hz) cho budng khi

Duong dén khi tht ba cho bL}éng khi (tay
chon toc d6 dong cao hay thap)

www.agilent.com

MicroMist
(borosilicate glass)

Thach anh

Thach anh, dau phun
2,5 mm ID

Tuy chon
Ni
4 b0

Tuy chon

Bao gom

Tuy chon

Tuy chon

Agilent s& khong chiu trach nhiém vé cac 13i ¢6 trong ddy hodc cc thiét hai ngAu nhién

hoac do hau qua lién quan dén viec cung cép, thyc hién hoac str dung tai liéu nay.

Thong tin, md ta va thong sé ky thudt trong 4n pham nay co thé thay dbi ma khong cin

thong bao.
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