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ÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈ

1. Аòîìûí шèíãээëòèéí ñïеêòрîñêîïè áàãàжíû òàíèëцууëãà

Аòîìûí шèíãээëòèéí áàãàжíû îíîëûí үíäэñ áîëîí ерºíõèé зàр÷ìууä

Аgilent Technologies êîìïàíèéí үéëäвэрëэäэã áàãàжууäûí òîв÷ òàíèëцууëãà

‑ 240 AA Аòîìûí ñïеêòрîфîòîìеòр

‑ 240FS AA Аòîìûí ñïеêòрîфîòîìеòр

‑ 240Z AA Аòîìûí ñïеêòрîфîòîìеòр

‑ 280FS AA Аòîìûí ñïеêòрîфîòîìеòр

‑ 280Z AA Аòîìûí ñïеêòрîфîòîìеòр

‑ 55B AA Аòîìûí ñïеêòрîфîòîìеòр

‑ AA Duo Аòîìûí ñïеêòрîфîòîìеòр

Agilent Technologies Бүòээãäэõүүíèé õэрэãëээ áîëîí òеõíèê үзүүëэëòèéí жèшээ

‑ 240/280AA – èéí òеõíèê үзүүëэëò

2. Иíäуêцèéí õîëáîîñò ïëàзìûí ñïеêòрîìеòр (ICP‑OES)

Иíäуêцèéí õîëáîîñò ïëàзìûí ñïеêòрîìеòр áàãàжíû îíîëûí үíäэñ

Аgilent Technologies êîìïàíèéí үéëäвэрëэäэã áàãàжíû òîв÷ òàíèëцууëãà

‑ 5110 ìàрêèéí èíäуêцèéí õîëáîîñò ïëàзìà ñïеêòрîìеòр 
    (5110 ICP‑OES)‑èéí òеõíèê үзүүëэëò

3. Иíäуêцèéí õîëáîîñò ïëàзìà‑ Ìàññ ñïеêòрîìеòр (ICP‑MS)

Аgilent Technologies êîìïàíèéí үéëäвэрëэäэã áàãàжíû òîв÷ òàíèëцууëãà

‑ 7800 ìàрêèéí Иíäуêцèéí õîëáîîñò Ìàññ ñïеêòрîìеòр (7800 ICP‑MS)

‑ 7900 ìàрêèéí Иíäуêцèéí õîëáîîñò Ìàññ ñïеêòрîìеòр 
    (7900 ICP‑MS)‑èéí òеõíèê үзүүëэëò 

‑ 8900 ìàрêèéí Гурвàí êвàäрîïîëü Иíäуêцèéí õîëáîîñò Ìàññ ñïеêòрîìеòр 
    (8900 Triple Quadrupole ICP‑MS)

4.Ìèêрîäîëãèîíû ïëàзìûí ñïеêòрîìеòр (MP‑AES)

Аgilent Technologies êîìïàíèéí үéëäвэрëэäэã áàãàжíû òîв÷ òàíèëцууëãà

‑ 4200 ìàрêèéí ìèêрîäîëãèîíû ïëàзìûí ñïеêòрîìеòр (4200 MP‑AES Systems)

Аòîìûí Сïеêòрîñêîïè

Мэргэшсэн инженерийн баг, урт хугацааны хамтын ажиллагаатай 
дэлхийн брэндүүд, технологийн дэвшлийг хадгалсан 
бүтээгдэхүүнүүд, бүтээлч сэтгэлгээтэй, туршлагатай баг хамт 
олон бол бидний давуу тал юм.

•Эмчилгээ, оношлогооны 
багаж хэрэгсэл, тоног 
төхөөрөмж 

•Эм, биологийн идэвхт
бүтээгдэхүүн

•  Эмнэлгийн лабораторийн 
тоног төхөөрөмж, урвалж, 
оношлуур

•  Гэрээр хэрэглэх эрүүл 
мэндийн бүтээгдэхүүн

•Эмнэлгийн тавилга

•Усны шинжилгээний 
лаборатори

•  Хүнсний шинжилгээний 
лаборатори

•  Эрдэс бодисын 
шинжилгээнийлаборатори

•  Эмийн шинжилгээний 
лаборатори 

•Барилгын материалын 
сорил шинжилгээний  
лаборатори

•Мал эмнэлгийн 
Лаборатори 

•Шүүхийн шинжилгээний 
лаборатори

•Ерөнхий боловсролын 
сургалтын тоног 
төхөөрөмж          

•  Тусгай боловсролын 
сургалтын тоног 
төхөөрөмж

•  Мэргэжлийн сургалтын 
тоног төхөөрөмж

МАНАЙҮЙЛЧИЛГЭЭ

МАНАЙБҮТЭЭГДЭХҮҮН
• Төвлөрсөн нэг цэгээр 

үйлчлүүлэх
• Ижил нэрийн 

бүтээгдэхүүнүүдээс 
сонголт хийх

• Мэргэжлийн ажилтаны 
зөвөлгөөг авах

• Тохилог орчинд 
үйлчлүүлэх

• Ашиглалтын сургалт авах
• Чанартай хямд 

бүтээгдэхүүнийг 
худалдан авах

МАНАЙ ДАВУУ ТАЛУУД

ТҮНШ БАЙГУУЛЛАГУУД

• Бид таны цаг зав болон 
мөнгийг тань хэмэх

• Өөрийн хэрэгцээнд 
нийцсэн 
бүтээгдэхүүнийг 
үйлдвэрлэгчээс шууд 
нийлүүлэх

• Баталгаат хугацаатай 
найдвартай 
бүтээгдэхүүнийг 
худалдах

• Танай үйл ажиллагаанд 
тохирсон зөвлөгөө авах

• Ажлын байран дээрээ 
захиалсан бүтээгдэхүүнээ 
хүлээн авах

• Шаардлагатай 
тохиолдолд инженерийн 
суурилуулалт, сургалт 
авах

• Бөөний үнээр бараа 
бүтээгдэхүүнээ худалдан 
авах

• Чанартай хямд 
бүтээгдэхүүнийг худалдан 
авах

• Бүтээгдэхүүний 
нэр төрлөө 
өргөжүүлэх 
боломж

• Ажлын 
байран дээрээ 
бүтээгдэхүүнээ 
хүлээн авах

• Бүтээгдэхүүний 
үнийн дүнгээс 
хамаарсан 
урамшуулал 
авах

Эрүүл мэндийн 
худалдааны төв

Бүтээгдэхүүн захиалгын 
үйлчилгээ

Гэрээт борлуулалтын 
үйлчилгээ

Бөөний борлуулалтын 
үйлчилгээ
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ЭРҮҮЛМЭНДЛАБОРАТОРИБОЛОВСРОЛ

НИЙЛҮҮЛЭЛТХУДАЛДААСУУРИЛУУЛАЛТЗАСВАРҮЙЛЧИЛГЭЭ

ВАРЫН ТӨВ

Хаяг: Улаанбаатар хот, Баянзүрх дүүрэг, 1-р хороо, 
Их тойруу-93, Барилга Мега Стор, 1, 3 давхарт

ХУДАЛДААНЫ ТӨВ 
ЗАСВАРЫН ТӨВ

Утас:
Факс:
И-мэйл:
Вэбсайт:
Фэйсбүүк:

(976) 7711-1155, 7712-0429
(976) 7711-1151
marketing@medimpex.mn
www.medimpex.mn
Medimpex Mongolia
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ÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈ

НÝÃ. АÒОМÛН ØИНÃÝÝЛÒИÉН ÑÏÅКÒÐОМÅÒÐ

Аòîì áà цàõèëãààí ñîрîíзîí äîëãèîí õî¸рûí õàрèëцàí үéë÷ëэë äээр ñуурèëж, àòîìûí 

эëеêòрîí äàвõрààíä îршèõ эëеêòрîíууäûí шèëжèëòòэé õîëáîî áүõèé шèíãээñэí áà 

цàцрууëñàí эíерãè áà äîëãèîíû урòûí ººр÷ëºëòèéã õэìжèõ зàр÷èì äээр зîõèîí áүòээãäñэí 

áàãàжèéã àòîìûí ñïеêòрîìеòрүүä ãэíэ.

Аòîìûí ñïеêòрîìеòрүүä íü äîòрîî îïòèê ñïеêòрîìеòр, ìàññ ñïеêòрîìеòр áà реíòãеí 

ñïеêòрîìеòр ãэñэí ãурвàí òºрºëòэé áºãººä àëèвàà ìàòерèàëëàã зүéëñèéí äээжèíä àãууëàãäàõ 

эëеìеíòèéã òàíèõ , òүүíèé àãууëàìжèéí õэìжээã òîãòîîíî. Шèíжèëãээã õèéõäээ ñîрüцîí  

äàõü эëеìеíòèéã õèéí àòîì эñвэë эëеìеíòèéí èîí õэëáэрò îрууëàõûã àòîìжууëàëò ãэíэ. 

Эíэ  òºëвèéí үеä  àòîìûí ñïеêòрîìеòрүүä шèíãээëòèéí, цàцàрãàëòûí áà фëуîреñцеíцèéí 

ñïеêòрèéã áè÷èí õэìжèëòèéã ãүéцэòãэäэã.

Ажèëëàõ үíäñэí зàр÷èì: Хàòуу áîëîí шèíãэí òºëºв áàéäàëä áàéãàà äээжèéã ºíäºр 

òеìïерàòурûí íºëººãººр ууршууëíà. Дээжèíä áàéãàà õèìèéí эëеìеíòүүäèéí ãэрэë шèíãээõ 

÷àäвàрûã õэìжèíэ (Зурàã 1). 

Дээжèéã ºíäºр òеìïерàòурò õàëààж ууршууëàí, àòîìжууëàõ àрãààñ õàìààрууëàí  

áàãàжèéã äàрààõ òºрëүүäэä àíãèëàí íэрëэäэã áàéíà.  

Үíäñэí 

òºëºв áàéäàë

Ìîíîõрîìàòîр áîëîí 
äеòеêòîр

Æèшèõ ìуруé

Өäººãäñºí 

òºëºв áàéäàë

Лàìï

эñвэë

Дºë Грàфèòàí зууõ
Дээж

• Хºíäèé êàòîäòîé ëàìï (HCL)

• Хèé цэíэã áүõèé эëеêòрîäãүé 

ëàìï (EDL)

• Дээжèéã õàëààж зàäëàí àòîìûí òүвшèíä àв÷èрíà

• Лàìïíààñ ãàр÷ áуé ãэрëèéí íºëººãººр àòîìууä ºäººãäºíº

• Эëеìеíò áүрò зîрèуëñàí ëàìï áàéíà, зàрèì ëàìï íü îëîí 

эëеìеíòэä зîрèуëàãäñàí áàéíà.

• Аòîìûí ºäººãäºõ үеä шèíãээñэí эíерãèéã õэìжèíэ

• Хэìжèëòèéã жèшèõ ìуруéãààр òîîí шèíжèëãээã õèéíэ

Зурàã 1. Бàãàжíû àжèëëàãààíû áүäүүв÷

Дºëºí áîëîí ãрàфèòàí зууõ áүõèé àòîìûí ñïеêòрîìеòрèéí õîîрîíäûí яëãààã òîв÷îîр 

õàрууëáàë: 

• 67 эëеìеíòèéã äºëºí АА

• 45 эëеìеíòèéã зууõàí АА

Ìэäрэõ ÷àäвàрààр áуюу êîíцеíòрàцèéí õэìжээã òîäîрõîéëîõäîî:

• äºëºí АА –ààр  0.1 ppm –ээñ  %  òүвшèí  õүрòэë

• зууõàí АА – ààр 0.1 ppb to ppm òүвшèí õүрòэë 

Дºëºí АА àжèëëàõàä èëүү àìàрõàí áàéäàã áîë зууõàí АА àрàé èëүү íàрèéí үéë 

àжèëëàãààòàéãààñ ãàäíà íэã шèíжèëãээíä зàрцууëàõ õуãàцààíû õувüä äºëºí АА òүрãэí 

áàéäàã.   

Аò
îì

 ш
èí

ãэ
эë

òè
éí

 ñ
ïе

êò
рî

ñê
îï

è

Аãààр‑aцеòеëèí:  2300°C  AA Дºëºí

Аãààр‑ àзîòûí èñэë: 3000°C AA Дºëºí

Öàõèëãààí зууõ : 2000 to 2800°C AA Зууõàí

Азîòûí ïëàзìà: 5000°C MP‑AES

Арãîí ïëàзìà: 10000°C ICP‑AES, ICP‑MS
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Байгал орчин Хүнс & хөдөө 
аж ахуй

Материал 
судлал

Хими & Эрчим 
хүч Эм

• Байгалийн болон ундны 
ус

• Хүнс тэжээл ба 
бордоо

• Уул уурхай & металын 
шинжилгээ

• Газрын тосны 
боловсруулалт

• Хүнд метал 
(USP<232>/<233>)

• Хөрс ба тунадас • Шим тэжээлийн бодис
• Тоглоом & өргөн

хэрэглээний 
бүтээгдэхүүн

• Эрчим хүч (Био түлш) • Түүхий эдийн 
шинжилгээ

• Бохирдол 
(хатуу/шингэн/хийн)

• Зарим ул мөр төдий 
хортой элементүүд

• Зарим хагас 
дамжуулагч гэх мэт

• Нарийн, их хэмжээний 
химийн бодис

• Эцсийн 
бүтээгдэхүүний 
чанарын шинжилгээ/ 
чанарын хяналт

2

Атомын спектрометрийн хэрэглээ

Атомын спектрометрийн тухай

Дээжин дэх элементүүдийн концентрацийг тодорхойлно

This information is subject to change without notice.
© Agilent Technologies, Inc. 2015
Published in February 2015
5991-5455EN

For more information

Buy online:
www.agilent.com/chem/store

Contact us:
www.agilent.com/chem/contactus

SPECTROSCOPY
Your Essential Resource for Supplies

THE ESSENTIAL CHROM
ATOGRAPHY &

SPECTROSCOPY CATALOG
SPECTROSCOPY

SPECTROSCOPY Supplies http://www.chem.agilent.com/Library/catalogs/Public/5991‑5455EN_Spectroscopy_Catalog_LR.pdf

Ажèëеíò êîìïàíèé Аòîìûí ñïеêòрîñêîïèéí òîíîã òºõººрºìжèéí шèíэ÷ëэãäñэí 
êàòàëîãèéã òуñ íүүрíèé äîîä õэñэãò áàéãàà ëèíêээр îрж òàòàж àв÷, òàíèëцàõ 
áîëîìжòîé. Кàòàëîãèéí àãууëãàä:
• Бàãàжíû àжèëëàõ íºõцºë
• Шààрäëàãàòàé òеõíèê үзүүëэëòүүä
• Бàãàíууäûí ñîíãîëòûã зºв õèéõ зºвëºìж
• Хèìèéí íэãäëүүäèéã îíîшëîõ àрãà÷ëàë зэрэã áàãòñàí áàéíà.

АÒОМÛН ØИНÃÝÝЛÒИÉН ÁАÃАЖНÛ  
ОНОЛÛН ¯НДÝÑ ÁОЛОН ÅÐªНХИÉ ЗАÐЧМУУД

Аòîìûí ñïеêòрîìеòр áàãàж äээжèí äэõ 
эëеìеíòүүäèéí êîíцеíòрàцèéã òîäîрõîéëíî

Аòîìûí шèíãээëòèéí ñïеêòрîñêîìеòрèéí 
èííîвàц шèíэ÷ëэëèéã òэрãүүëíэ

Аòîìûí ñïеêòрîìеòрèéí õэрэãëээ
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“Хурдан дараалал” буюу хурдан ажиллах горим

Хурдан дараалсан АА арга нь шинжилгээнд зарцуулах хугацааг 55% -иар 
бууруулдаг тул та цаг, мөнгөө хэмнэж, илүү олон дээж шинжлэх боломжтой. 
Нарийвчлал нь <0.4% RSD хэвээр байна.

Уламжлалт арга

Хурдан дарааллын арга

Нийт шинжилгээнд зарцуулах 
хугацаа /минутаар/

Хурдан дараалал+ SIPS төхөөрөмж

• Хурдан, шинжлэх дарааллын дагуу бүх

элементийг хэмжинэ 

• Дээжийг нэг удаа уншуулах

• Ажилтны зардал болон урсгал зардлыг

хэмнэж, бууруулна

SIPS төхөөрөмж

• Тогтмол хийгддэг стандарт бэлтгэх ажилбарыг 
хөнгөвчилж байхгүй болгосон.

• Зөвхөн 1 стандарт ашиглан калибровк хийнэ.

• Олон тооны дээжийг хурдан, онлайнаар 
шингэлнэ

• Дээжийг дахин шинжлэх болон гар аргаар 
шингэлэх үйл явцыг хөнгөвчилж байхгүй
болгосон. 

Нийт гарах зардал

Дөлөн AA
Ацетилин + азотын 

исэл + лампнууд

MP-AES

Аргон хийICP-AES

Нийт гарах зардал

Тоног төхөөрөмж худалдан авах зардал + үйл 
ажиллагааны зардал (10 жилээр)

Аргон хийICP-MS

Зуухан AA Аргон хий + 
лампнууд

Гүйцэтгэл

Дөлөн AA

MP-AES

ICP-AES

Ажиллах цар хүрээ
Ppb түвшин %

ICP-MS

Зуухан AA

Моно-элементийн 
техник буюу дан 

элемент шинжлэх 
үед

Ямар элементийн арга техник хэрэгтэйг 
тодорхойлоход нэн чухал 2 асуулт

Хэдэн дээж эсвэл 
элемент?

Олон дээж ба олон 
төрлийн элемэнт шинжлэх
бол
• ICP-OES, ICP-MS, MP-AES

Цөөн төрлийн дээж ба 
цөөхөн элемент шинжлэх
бол
• FAAS, GFAAS

Илрүүлэх 
хязгаар?

Илрүүлэх хязгаар бага бол 
(sub ppb, ppt түвшинд)
• ICP-MS, GFAAS

Илрүүлэх хязгаар өндөр 
бол (>1ppb түвшин)
• ICP-AES, MP-AES, FAAS

Ажилэнтийн Атомын спектрометрийн төрлүүд

Agilent’s 55 and 200 
Series

Agilent’s 4210 Agilent’s 5110 
Agilent’s 7800 Agilent’s 8900 

FAAS + GFAAS MP-AES ICP-AES ICP-MS ICP-QQQ

• Атомын спектрометрийн бүх төрлүүд нэг дор. 

• Зах зээл дээрх өвөрмөц технологи: MP-AES багаж

Ажèëеíòèéí Аòîìûí шèíãээëòèéí ñïеêòрîìеòрèéí òºрëүүä Бàãàжууäûã àжèëëууëàõ үеä ãàрàõ íèéò зàрäàë

Дàрààëàë õурäàí + SIPS òºõººрºìж îíцëîã äàвуу òàëууä

“Хурäàí äàрààëàë” áуюу õурäàí àжèëëàõ ãîрèì îíцëîã äàвуу òàëууä

Эëеìеíòèéã òîäîрõîéëîõîä яìàр àрãà òеõíèê õэрэãòэéã ñîíãîõîä 
íºëººëºõ 2 ÷уõàë àñууëò

Аòîìûí шèíãээëòèéí ñïеêòрîìеòрèéí áàãàжууäûí эëеìеíòèéí 
àãууëàìжèéã èëрүүëэõ ÷àäвàр

• Аòîìûí ñïеêòрîìеòрèéí áүõ òºрëүүä íэã äîр.

• Зàõ зээë äээрõ ºвºрìºц òеõíîëîãè: MP‑AES áàãàж

Хэдэí дээж эсвэл элеìеíт? Илр¿¿лэõ õязãаар?

Ямар элементийн арга техник хэрэгтэйг 
тодорхойлоход нэн чухал 2 асуулт

Хэдэн дээж эсвэл 
элемент?

Олон дээж ба олон 
төрлийн элемэнт шинжлэх 
бол
• ICP-OES, ICP-MS, MP-AES

Цөөн төрлийн дээж ба 
цөөхөн элемент шинжлэх 
бол
• FAAS, GFAAS

Илрүүлэх 
хязгаар?

Илрүүлэх хязгаар бага бол 
(sub ppb, ppt түвшинд)
• ICP-MS, GFAAS

Илрүүлэх хязгаар өндөр 
бол (>1ppb түвшин)
• ICP-AES, MP-AES, FAAS
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АGILENT TECHNOLOGIES КОÌПАНИЙН ҮЙЛДÂЭРЛЭДЭГ 
БАГАÆУУДЫН ТОÂ× ТАНИЛÖУУЛГА

1. Аòîìûí шèíãээëòèéí ñïеêòрîìеòр

240 AA Атîìыí спектрîôîтîìетр 

Авòîìàòжууëàëòûã ºíäºр òүвшèíä õèéж ÷àäñàí, àшèãëàõàä õяëáàр ïрîãрàì õàíãàìжòàé, 

үíèéí õувüä äуíäàж òүвшèíä õàìààрàãääàã,  êîìïüюòерээñээ шууä уäèрäàõ áîëîìжòîé 240 

AA ñèñòеìèéí òеõíèêèéí эä àíãèéí õувüä áºõ áàò, эäэëãээ уäààíòàé áàéõààñ ãàäíà Windows‑ò 

ñуурèëñàí àжëûí ïрîãрàì õàíãàìжòàé. Ашèãëàëòûí үеä äàрààãèéí шèíжèëãээã õèéõ явцàä 

ºìíºõ шèíжèëãээíèé äүãíэëòэí äээр íэãэí зэрэã àжèëëàõ áîëîìжîîр õàíãàãäñàí. Дэëõèéí 

òэрãүүëэã÷ ñòàíäàрòûí íэã áîëñîí Mark 7 äºëºí àвòîìàòжууëàëòûí ñèñòеì ñуурèëàãäñàí. 

Эíэõүү àïïàрàò íü шîрîî òîîñ èõòэé, зэврэëò үүñэõ áîëîìжòîé îр÷èíä àшèãëàõàä 

зîрèуëàãäñàí у÷рààñ êвàрцààр áүрñэí òîëü áîëîí áүрэí òуñãààрëàãäñàí ãэрëэí ñèñòеìòэé, 

òîíîã òºõººрºìжèéí äîòîр òàëûã õèìèéí урвàëä îрууëàõ уурààñ  õàìãààëж áàéõûí òуëä 

õү÷òэé àãààрûí урñãàëààр цэвэрëэãээã áàéíãà õèéж áàéäàã. Гэрëèéí шèëүүäèéã ñîëèõ áîëîí 

òîõèрууëàõûí òуëä áàãàжèéã зàäëàõãүéãээр àìàрõàí õèéõ áîëîìжòîé. Бүрэí àвòîìàò÷èëàãäñàí 

шèíжèëãээíä зàрцууëàõ õуãàцààã áàãàñãàж ÷àäñàí.

240FS AA  Атîìыí спектрîôîтîìетр

240FS AA эëеìеíòүүäèéã уãñрууëàí шèíжëэõ àòîìûí шèíãээëòèéí ñïеêòрîñêîïè íü 

õү÷èí ÷àäàë áîëîí õурäààрàà ICP‑OES õэìжээíä õүр÷ ÷àäñàí áºãººä Windows‑ä ñуурèëñàí 

àжëûí ïрîãрàìòàé. Оëîí үéëäëèéã зэрэã õèéõ áîëîìжòîé у÷рààñ ºìíºõ шèíжèëãээíèé үр 

äүíã òàéëàãíàж áàéõ явцàä шèíээр шèíжèëãээ õèéж áàéäàã. Аòîìûí ñïеêòрîìеòрүүäэä  

зîрèуëñàí áүõèé ë äàãàëäàõ õэрэãñëэëүүä òààр÷ áàéäàã у÷рààñ õү÷èí ÷àäàë áîëîí шèíжèëãээ 

õèéõ ÷àäвàрûã íü íэìэãäүүëж áîëäîã.  Дàрààãèéí шèíжèëãээã õèéõèéí ºìíº эõíèé äээжèíä 

áàéãàà áүõèé ë эëеìеíòèéã шèíжèëäэã. Өìíºõ áуюу уëàìжëàëò зàãвàрûí ААS‑ààр íэã уäàà 

зºвõºí íэã ë эëеìеíò шèíжèëäэã у÷рààñ эëеìеíò òуñ áүр äээр äàõèí äàõèí шèíээр шèíжèëãээã 

õèéäэã у÷рààñ шèíжèëãээíèé õуãàцàà áîëîí ñààòàë èõòэé áàéäàã áàéñàí.  Хàрèí эíэõүү шèíэ 

зàãвàрûí АAS‑ààр ìèíуòàíä íэã äээжèéã áүрэí шèíжèëж äууñàõ òуëä шèíжèëãээíèé äээж 

áàãà зàрцууëàõ áîëíî. Өºрººр õэëáэë үéë àжèëëàãààíû зàрäàë áàãàñ÷ îëîí äээжèéã òîäîрõîé 

íэãж õуãàцààíä шèíэ÷ëэíэ. 

240Z AA  Атîìыí спектрîôîтîìетр

Зееìàíû õэò ìэäрэìòãèéí AC òеõíîëîãè äээр үíäэñëэãäñэí 240Z AA íü èéì õèéцèéí 

ñïеêòрîìеòрүүäèéí äîòрîîñ õàìãèéí ñàéí èëрүүëэõ õязãààрòàéãàà áàòàëñàí áºãººä 4 

ëàìï áүõèé 240Z AA‑ûí õувüä ìэäрэõ ÷àäвàр õàìãèéí ºíäºр, àжèëëàõàä õяëáàр, àòîìûí 

ñïеêòрîìеòрèéí ñàëáàрò àшèãëàж áàéãàà шèëäэã ïрîãрàìì õàíãàìжòàé юì. Эíэõүү 

òºõººрºìжèíä GTA 120 Zeeman ãрàфèòàí õîîëîé áүõèé àòîìжууëàã÷èéã ñууëãàж ºãñíººр 

ãрàфèòàí зууõíû үзүүëэëòèéã ñуïер õэìжээíä õүрòэë àжèëëàõ áîëîìжèéã îëãîäîã. Ìºí  Win‑

dows‑ò ñуурèëñàí àжëûí ïрîãрàìààр уäèрääàã. Өíäºр èäэвõжèë áүõèé уëüòрà ëàìïууäûã 

зàëãàñíààр уëüòрà уë ìºр òºäèé àãууëàìжèéã èëрүүëэõ ÷àäàìжòàé áîëñîí. Нэìэëò цàõèëãààíû 

эõ үүñвэр шààрäëàãàãүé. Сîрîíзîí îрíû õү÷äэë 0.1‑0.8 òеñëàãèéí õîîрîíä áàéõààр 

êîìïüюòерээр уäèрäàõ áîëîëцîîòîé áºãººä õэìжèëòèéí явцàä эíэ áàéäàë ººр÷ëºëòãүéãээр 

õàäãàëàãäàí үëäэõ у÷рààñ цàõèëãààíû õү÷äэëèéí ººр÷ëºëòèéí íºëººã áàãàñãàж, áàãàжíû 

õэвèéí àжèëëàãààã õàíãàж ÷àääàã. Тîãòìîë òеìïерàòур áүõèé зууõàí ñïеêòрîìеòрèéí õувüä 

õэìжèëòèéã ppb áуюу µg/L òүвшèíä õèéж ÷àääàã ºíäºр үзүүëэëòòэé òîíîã òºõººрºìж юì. 

Зºвõºí ãàíцõàí ãэрëèéí эõ үүñвэрòэé у÷рààñ òîõèрууëãà õèéõэä õяëáàр. Хэìжèëò õèéõэä 

шààрäàãäàõ íºõцëүүä áуюу õàòààõ, үíñжүүëэõ, àòîìжууëàõ òеìïурàòур, àïïàрàò руу îрууëàõ 

äээжèéí õэìжээ зэрãèéã зºв òîîцîж òîõèрууëñàí áàéäàã у÷рààñ õэìжèëòèéí үеä ñààä áîëîõ 

íºëººëºë, àëäàà зэрãээñ áүрэí ÷ºëººëºãäñºí ãэж õэëж áîëíî.

280FS AA  Атîìыí спектрîôîтîìетр

280FS AA äºëºí àïïàрàò íü эëеìеíòүүäèéã íэãэí зэрэã шèíжëэõээñ ãàäíà 8 ëàìïûã 

зэрэã ñуурèëууëñàí у÷рààñ èëүү ºíäºр үзүүëэëòòэé õү÷èрõэã òºäèéãүé үéë àжèëëàãààíû 

зàрäëûã áуурууëíà. Эíэ íü áүрэí àвòîìàòжëàãäñàí áºãººä õүíä уñòºрºã÷èéí ëàìïûí фîíûí 

òîõèрууëãàòàé шèíжèëãээíè зэрэãëэëèéí áàãàж áîëíî. Аòîìûí ñïеêòрîìеòрүүäэä  зîрèуëñàí 

áүõèé ë äàãàëäàõ õэрэãñëэëүүä òààр÷ áàéäàã у÷рààñ õү÷èí ÷àäàë áîëîí шèíжèëãээ õèéõ 

÷àäвàрûã íü íэìэãäүүëж áîëäîã.  Дàрààãèéí шèíжèëãээã õèéõèéí ºìíº эõíèé äээжèíä 

áàéãàà áүõèé ë эëеìеíòèéã шèíжèëäэã. Шàòààã÷èéã àвòîìàòààр òîõèрууëàõ áîëîí õèéã 

ïрîãрàììààр õяíàõ áîëîìжòîé. Үéë àжèëëàãààíû зàрäëûã áàãàñãàж ÷àäñàí, үүíä: íэã 

уäàà зºвõºí íэã эëеìеíòèéã шèíжèëäэã áàéñíûã îëîí эëеìеíòèéã íэã уäàà шèíжèëäэã 

áîëãîñíîîр íэã уäààãèéí шèíжèëãээíèé õуãàцààã 55%‑èéр áàãàñãàж, äээж õîîрîíäûí 

õуãàцààíû àëäàãäàë, зàрцууëàõ õèé, урвàëж áîëîí ëàìïíû õэрэãëээã òуñ òуñ áàãàñãàж ÷àäñàí. 

Авòîìàòààр äээжүүäèéã зàéëж áàéãàà у÷рààñ шààрäëàãàãүé èõ õэìжээíèé зàéëàëòûã áîëèуëж 

зàéëàëòàíä шààрäàãäàõ õуãàцààã áàãàñãàж, õàрèí èëүү íàрèéí, òºвºãòэé äээжүүäèéã зàéëàõ 

õуãàцààã èõэñãэж ºãñíººр шèíжèëãээíä îрîõ äээжíèé ÷àíàрûã ñàéжрууëñàí. 

280Z AA  Атîìыí спектрîôîтîìетр

Зееìàíû õэò ìэäрэìòãèéí AC òеõíîëîãè äээр ñуурèëñàí эíэõүү зàãвàр íü Зееìàíû 

áуñàä ñïеêòрîìеòрүүäòэé õàрüцууëàõàä эëеìеíòèéí àãууëàìжèéí èëрүүëэõ õязãààрûí уòãûã 

õàìãèéí äîîä òүвшèíä õүрãэñэí áºãººä 8 ëàìïûã ñуурèëууëñàí, 280Z AA‑ûí õувüä ìэäрэõ 

÷àäвàр õàìãèéí ºíäºр, àжèëëàõàä õяëáàр, àòîìûí ñïеêòрîìеòрèéí ñàëáàрò àшèãëàж áàéãàà 

шèëäэã ïрîãрàìì õàíãàìжòàé юì. Эíэõүү òºõººрºìжèíä GTA 120 Zeeman ãрàфèòàí õîîëîé 

áүõèé àòîìжууëàã÷èéã ñууëãàж ºãñíººр ãрàфèòàí зууõíû үзүүëэëòèéã ñуïер õэìжээíä õүрòэë 

àжèëëàõ áîëîìжèéã îëãîäîã. 

Өíäºр èäэвõжèë áүõèé уëüòрà ëàìïууäûã зàëãàñíààр уëüòрà уë ìºр òºäèé àãууëàìжèéã 

èëрүүëэõ ÷àäàìжòàé áîëñîí. Нэìэëò цàõèëãààíû эõ үүñвэр шààрäëàãàãүé. Сîрîíзîí îрíû 

õү÷äэë 0.1‑0.8 òеñëàãèéí õîîрîíä áàéõààр êîìïюòерээр уäèрäàõ áîëîëцîîòîé áºãººä 

õэìжèëòèéí явцàä эíэ áàéäàë ººр÷ëºëòãүéãээр õàäãàëàãäàí үëäэõ у÷рààñ цàõèëãààíû 

õү÷äэëèéí ººр÷ëºëòèéí íºëººã áàãàñãàж, áàãàжíû õэвèéí àжèëëàãààã õàíãàж ÷àääàã. Нàрèéí 

íèéëìэë íàéрëàãà áүõèé äээжèéí шèíжèëãээã õèéõэä ãèäрèäèéí ñèñòеì VGA‑ã ñуурëууëàí 

шèíжèëãээã õèéõ áîëîëцîîòîé.

Зууõàí àòîìжууëàã÷èéí òîãòìîë òеìïерàòурûí áүñэä шèíжëэõ эëеìеíòèéí êîíцеíòрàцèéã 

ppb òүвшèíä òîäîрõîéëîí õэìжèíэ. Зºвõºí ãэрëèéí íэã үүñãүүрèéí үеä áүõ òîõèрууëãûã 

õяëáàрõàí õèéж áîëäîã. Пîëèíîìèíàëü èíòерïîëяцèéã àшèãëàñíààрàà эíãèéí шуãàìàí 

èíòерïîëяцèéí íàрèéв÷ëàëûã 11 äàõèí äээшëүүëñэí.
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55B AA  Атîìыí спектрîскîпи

Agilent 55B AA  íü àòîìûí шèíãээëòèéí ñïеêòрîñêîïèéí ñèñòеìèéí àïïàрàòууäûí àíõàí 

шàòíû òүвшíèéõ áºãººä íàрèéí шèíжèëãээíүүäèéã õèéõ ÷àäвàрòàé. Дàвõàр ãэрëèéí  55B 

AA зàãвàр íü LCD äэëãэц áүõèé òуñäàà áàéрëàñàí ãàр òîв÷ëуурòàé, äàíãààрàà àжèëëàäàã. 

Эíэõүү àïïàрàòûã àжèëëууëàõ ïрîãрàìì íü àжèëëàõàä õяëáàр, õурäàí, îíîв÷òîé áàéäëààр 

зîõèîãäñîí. Аïïàрàòûã зэврэõ áîëîí õэцүү íºõцºëä àшèãëàäàõ зîрèуëñàí у÷рààñ êвàрцààр 

áүрñэí òîëü áүõèé ãэрëэí õэñãèéã ìàш ñàéí áèòүүìжëэí эëäэв òîîñ, шîрîî îрîõîîñ ñэрãèéëäэã. 

Аïïàрàòíû äîòîр òàëûí õэñãèéã àãààрûí õү÷òэé урñãàëûí явууëàõ зàìààр áàéíãà цэвэрëэж 

áàéäàã.  Хурäàí, эíãèéí àжèëëàãààòàé, áүрэí àвòîìàò у÷рààñ íàрèéí òºвºãòэé òîõèрууëãûí 

ãîрèìûã õèéõ шààрäëàãàãүé. 2 ëàìïòàé у÷рààñ íэãээр íü õэìжèëòèéã õèéж áàéõàä íºãºº 

ëàìïûã õàëààж àжèëëууëàõàä áэëòãэí äàрààãèéí эëеìеíòèéã шèíжëэõэä áэëòãэж õуãàцàà 

õэìíэõ áîëîìжòîé.  

AA Duo  Атîìыí спектрîôîтîìетр

AA Duo  íü äºëèéí áà ãрàфèòàí (áàë ÷уëууí) зууõ õî¸рûí íэãэí зэрэã үéë àжèëëàãààòàé 

àòîìûí шèíãээëòèéí ñïеêòрîфîòîìеòрèéí äэëõèé äээрõ цîрûí ãàíц õèéц áîëíî. Agilent 

AA Duo‑ò íэã êîìïüюòерээр õî¸р òºрëèéí àòîìжууëàã÷èéã íэãэí зэрэã уäèрäàíà. Бàãàжíû 

àжèëëàãàà íü уяí õàòàí, òîõèрууëãà áà õэìжèëòèéí õуãàцààíû ººр÷ëºëòèéã õèéõ áîëîìжòîé 

зэрэã àжèëëàãàà íü áүòээìжèéã õî¸р äàõèí äээшëүүëíэ.

AA Duo  ãурвàí áàãцòàé òуë òүүíээñ õэрэãëэã÷ ñîíãîí àвàõ áîëîëцîîòîé. Дºëèéí áà 

ãèäрèäèéí ñèñòеì  äºëèéí áà äеéòерèéí эñвэë Зееìàíû ãрàфèòèéí зууõíààñ ñîíãîíî.

Тîäîрõîéëîõ êîíцеíòрàцèéí äèíàìèê ìуж ìàш ºрãºí òîäрууëáàë, ppb‑ээñ ïрîцеíòèéí 

õязãààрò õэìжèëò явууëíà. Аëü ÷ õэëáэрèéí àòîìжууëàã÷èéí õувüä òîõèрãîîã íэã õèéãээä 

íèëээä õуãàцààíä òîõèрууëãà äàõèí õèéëãүé àжèëëàõ áîëîëцîîòîé áºãººä õэìжèëòèéí 

õурäûí õувüä äºëºí АА – èéí õàìãèéí õурäàí ñïеêòрîìеòр áîëíî. 

Ажèëеíòèéí 240/280 Ìàрêèéí Аòîìûí шèíãээëòèéí ñïеêòрîìеòрèéí áàãàжууäûí үéëäвэрëэë íü Оëîí уëñûí ÷àíàрûí ISO 9001 

ìеíежìеíòèéí ñèñòеìээр áàòàëãààжñàí áîëíî. 

ЗАГÂАРУУДЫН ЕРӨНХИЙ ТАНИЛÖУУЛГA 

240 АА Аòîìûí Сïеêòрîìеòр

Кîìïюòерээñ шууä уäèрääàã 240 Аòîìûí шèíãээëòèéí 

ñïеêòрîìеòр íü äºрвºí ëàìïûã áàéрëууëàõ áîëîìжòîé áºãººä, 

àвòîìàòààр ëàìïûã ñîíãîõ, àвòîìàò õèéí òîõèрãîîòîé. 240 АА íü 

õî¸р ãэрëэí цàцрàëò áүõèé ñïеêòрîìеòр у÷рààñ òîãòвîрòîé ñуурèéã 

áèé áîëãîж ÷àääàã. Ажèëеíòèéí Agilent Spectr AA Base ïрîãрàìì 

äàãàж èрíэ. Эíэõүү ìîäеë íü ãàрààр õèéõ äºëºí шèíжèëãээíä 

òîõèрîìжòîé áºãººä ууршууëàõàä Ажèëеíòèéí VGA 77 ãэñэí Уур 

үүñãэã÷ äàãàëäàõ õэрэãñëэëèéã àшèãëàíà. Авòîìàòààр шèíжèëãээã 

õèéõèéí òуëä íэìэëò äàãàëäàõ õэрэãñëэëèéã ñуурèëууëàõ 

шààрäëàãàòàé.

240 FS/280 FS AA Аòîìûí Сïеêòрîìеòр

Кîìïюòерээñ шууä уäèрäëàãàòàé 240 Аòîìûí шèíãээëòèéí 

ñïеêòрîìеòр íü îëîí эëеìеíò äºëºí зууõòàé áºãººä áàãàжíû 

áүòээìжèéã íэìэãäүүëэõ зîрèëãîîр Эëеìеíòүүäèéã Уãñрууëàí 

Хèéõ Xурäàв÷èëñàí Шèíжèëãээã íэвòрүүëñэí. 240 FS/280 FS AA 

õî¸уëàà õî¸р ãэрëэí цàцрàëòûí ñïеêòрîìеòрүүä у÷рààñ òîãòвîрòîé 

ñуурèéã ãàрãàж áàéäàã. Agilent SpectrAA Base and Pro ãэñэí 

ïрîãрàìì õàíãàìжууä äàãàëäàж èрíэ. 

Эíэõүү àòîìûí шèíãээëòèéí ñïеêòрîñêîïууä íü ãàрààр 

õèéõ äºëºí шèíжèëãээíä òîõèрîìжòîé áºãººä ууршууëàõàä 

Ажèëеíòèéí VGA 77 ãэñэí Уур үүñãэã÷ äàãàëäàõ õэрэãñëэëèéã 

àшèãëàíà. Авòîìàò äºëºí áîëîí зууõàí шèíжèëãээã õèéõèéí òуëä 

íэìэëò äàãàëäàõ õэрэãñëэëèéã ñуурèëууëàõ шààрäëàãàòàé. 

AGILENT 240/280 Ìàрêèéí Аòîìûí Шèíãээëòèéí 
Сïеêòрîìеòрүүä (АШС) 

Хү÷èí ÷àäàë ñàéòàé, Нàрèéв÷ëàë ºíäºрòэé, Бàò áºõ

ТЕХНИКИЙН НӨХÖЛҮҮД

Зàãвàрûí ерºíõèé òàíèëцууëãà Ажèëеíòèéí 240/280 Ìàрêèéí Аòîìûí шèíãээëòèéí 

ñïеêòрîìеòрүүä íü äàрààõü ìîäеëууäààñ áүрäэíэ. Үүíä: 

• 240 Ìàрêèéí Аòîìûí Шèíãээëòèéí Сïеêòрîìеòр. 

• Эëеìеíòүүäèéã уãñрууëàí шèíжëэõ 240FS/280FS 

           Аòîìûí Шèíãээëòèéí Сïеêòрîìеòр

• Zeeman Грàфèòàí Зууõòàé Аòîìûí Шèíãээëòèéí Сïеêòрîìеòр (GFAA)‑èéí ÷àäàìж 

• Дºëèéí áîëîí ãрàфèòàí (áàë ÷уëуу) зууõ õî¸рûí íэãэí зэрэã үéë àжèëëàãààòàé 

          Duo Aòîìûí шèíãээëòèéí ñïеêòрîìеòр

Албан бус Монгол орчуулга Agilent Technologies компанийн Монгол дахь албан ёсны 
дистрибютор Медимпекс Интернэйшнл ХХК

Agilent Technologies
1Danbury, CT, USA

2Edinburgh,UK.

AGILENT 240/280 Маркийн Атомын Шингээлтийн Спектрометрүүд (АШС)

Хүчин чадал сайтай, Нарийвчлал өндөртэй, Бат бөх

Техникийн нөхцлүүд

Загварын ерөнхий танилцуулга

Ажилентийн 240/280 Маркийн Атомын
шингээлтийн спектрометрүүд нь дараахь
моделуудаас бүрдэнэ. Үүнд:

 240 Маркийн Атомын Шингээлтийн
Спектрометр.

 Элементүүдийг угсруулан шинжлэх 
240FS/280FS Атомын Шингээлтийн 
Спектрометр

 Zeeman Графитан Зуухтай Атомын
Шингээлтийн Спектрометр (GFAA)-ийн 
чадамж

 Дөлийн болон графитан (бал чулуу) зуух
хоёрын нэгэн зэрэг үйл ажиллагаатай Duo
Aтомын шингээлтийн спектрометр 
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240 Z/280 Z AA Аòîìûí Сïеêòрîìеòр 

Кîìïюòерээñ шууä уäèрäëàãàòàé эíэõүү àòîìûí шèíãээëòèéí 

ñïеêòрîìеòрò GTA 120 Zeeman ãрàфèòàí õîîëîé áүõèé 

àòîìжууëàã÷èéã ñууëãàж ºãñíººр Зèéìàíû ãрàфèòàí зууõíû 

үзүүëэëòèéã ñуïер òүвшèíä õүрãэñэí áà ìºí Agilent PSD 120 

Прîãрàìì õàíãàìжààр уäèрäàãääàã äээж îрууëàã÷òàé. 280 Z AA‑ã 

SpectrAA Base and Pro ãэñэí ïрîãрàìì õàíãàìжууä äàãàëäàж 

èрíэ. Авòîìàò уур үүñãэã÷ òîõèрууëãûã àжèëëууëàõûí òуëä íэìэëò 

äàãàëäàõ õэрэãñëэëèéã àвàõ шààрäëàãàòàé. 

АА Duo Аòîìûí Сïеêòрîìеòр 

Ажèëеíòèéí Аòîìûí шèíãээëòèéí Duo ñèñòеì íü êîìïюòерээñ 

уäèрääàã áºãººä эëеìеíòүүäèéã уãñрууëàí шèíжëэõ îëîí 

эëеìеíòèéí äºëºí зууõòàé у÷рààñ áàãàжíû шèíжèëãээíä 

зàрцууëàõ цàãèéã áàãàñãàñàí áүòээìж ºíäºрòэé (55Â‑ã ãàр 

àжèëëàãààòàé äºëºí шèíжèëãээíä), GTA 120 Zeeman ãрàфèòàí 

õîîëîé áүõèé àòîìжууëàã÷èéã àшèãëàñàí Зèéìàíû áàëàí 

зууõ áîëîí PSD 120 Прîãрàìì õàíãàìжààр уäèрäàãääàã äээж 

îрууëàã÷òàé. Нэãэí зэрэã äºëºí áîëîí áàëàí зууõûã àжèëëууëàõ 

áîëîìжòîé. Дºëºí АА ìîäуë íü Ажèëеíòèéí SIPS ãэñэí 

цàõèëãààíû эõ үүñвэрòэé зîõèцñîí áàéäàã (55B AA‑ààñ áуñàä 

íü). Зèéìàíû Аòîìûí Шèíãээëòèéí ñïеêòрîìеòр íü 2 ëàìïûí 

áàéрëàëä UltrAA Лàìïûí үéë àжèëëàãààã äэìжñэí Ажèëеíòèéí 

UltrAA Лàìïûí Хяíàëòûí Ìîäуëä òîõèрñîí áàéäàã áà ãрàфèòàí 

õîîëîéí äîòîрõèéã õàжууãààñ íü шууä õàрàõ äурàíòàé. АА Duo 

ñèñòеìèéã SpectrAA Base and Pro ãэñэí ïрîãрàìì õàíãàìжууä 

äàãàëäàж èрíэ. Авòîìàò уур үүñãэã÷ òîõèрууëãûã àжèëëууëàõûí 

òуëä íэìэëò äàãàëäàõ õэрэãñëэëèéã àвàõ шààрäëàãàòàé. 

БАГАÆНЫ ЭД АНГИУД 

Гэрэëòүүëãèéí õэñэã: 

Ìàш íàрèéí цàцрàã áүõèé îïòèê ñèñòеì íü äºëºí áîëîí 

зууõàí ñïеêòрèéí äүрñëэëòэé òààр÷ áàéäàã. Тîîñ шîрîî, уурíààñ 

õàìãààëàí áүрñэí ãэрэëòүүëãèéí ñèñòеìèéã õàвòãàé òàвãàí äээр 

áэõэëж ñууëãàñàí áàéíà. Тîëèíû ãàäàрãууã èëүү ñàíé õàìãààëàõûí 

òуëä êвàрцààр ìºí áүрж ºíãºëíº. 240/240FS/280FS AA ìàрêууäàä 

ãэрëèéí цàцрàãèéã õувààã÷ íэã áàéõ áà эíэ íü äээж эñвэë жèшèã 

цàцрàãèéí äээä зэрãèéí íэвòрэëòèéã ìîíîõрîìàòîр руу явууëàõûí 

òуëä Эрãэëääэã Öàцрàãèéã Хîëèã÷òîé áàéíà. Дîëãèîíû õязãààр 

185‑900 íàíîìеòр. 

Ìîíîõрîìàòîр (240/240FS/280FS AA) 

Резîëюшèéã ñàéжрууëàõ зîрèëãîîр ìèêрîñòеïèíã äрàéверòэé, 

àвòîìàò ººрèéãºº òîõèрууëàã÷ 250 ìì ãэрëèéí ëèíз áүõèé ×ерíè 

Турíерèéí ìîíîõрîìàòîрòîé. 240 íàíîìеòрò цàãààí ãэрëèéí òîëáî 

Хîëîãрàфèéí äèфрàêцèéí òîр íü 1200 шуãàì/ìì Тàрõàëò íü 3,1‑

2,3 nm/mm. Прîãрàììààр уäèрäàí ãэрëèéí äîëãèîíûã ñîíãîõ 

áîëîí ïèê үүñãэíэ. Гэрëèéí äîëãèîíû эрãэëòèéí õурä 2000 nm/

mm (зºвõºí 240FS AA‑ä). Дîëãèîíû урòûí äàвòàìж +_ 0,04nm. 

Хàìãèéí ñàéí ñèãíàë, шууãèàíûã áàãàñãàõûí òуëä ºрãºí õүрээòэé 

фîòî îëшрууëàã÷ õîîëîéí äеòеêòîрòîé (R446 òºрëèéí). Авòîìàòààр 

íàрèéí цîíõíууäûã ñîíãîíî. Хэìжээíèé õувüä: 0.2, 0.5, 1.0 nm 

áàéõ áà íэìээä ãрàфèò зууõíû àжèëëàõ үеä 0.5 nm‑îîр áàãàñãàñàí 

ºíäºрòэé íàрèéõàí цîíõûã ñîíãîж áîëíî.   

Ìîíîõрîìàòîр (280 FS/280 Z AA) 

Резîëюшèéã ñàéжрууëàõ зîрèëãîîр ìèêрîñòеïèíã äрàéверòэé, 

àвòîìàò ººрèéãºº òîõèрууëàã÷ 330 ìì ãэрëèéí ëèíз áүõèé ×ерíè 

Турíерèéí ìîíîõрîìàòîрòîé. 240 íàíîìеòрò цàãààí ãэрëèéí òîëáî 

Хîëîãрàфèéí äèфрàêцèéí òîр íü 1800 шуãàì/ìì Тàрõàëò íü 1,6‑

0,8 nm/mm. Прîãрàììààр уäèрäàí ãэрëèéí äîëãèîíûã ñîíãîõ 

áîëîí ïèê үүñãэíэ. Гэрëèéí äîëãèîíû эрãэëòèéí õурä 2025 nm/

mm (зºвõºí 280FS AA). Дîëãèîíû урòûí äàвòàìж +_ 0,035nm. 

Хàìãèéí ñàéí ñèãíàë, шууãèàíûã áàãàñãàõûí òуëä ºрãºí õүрээòэé 

фîòî îëшрууëàã÷ õîîëîéí äеòеêòîрòîé (R955 òºрëèéíõ íü 185‑

900 nm эñвэë R432 íü 185¬750 nm (зºвõºí 280 Z AA)). Авòîìàòààр 

íàрèéí цîíõíууäûã ñîíãîíî. Хэìжээíèé õувüä: 0.1, 0.2, 0.5, 1.0 nm 

áàéõ áà íэìээä ãрàфèò зууõíû àжèëëàõ үеä 0.5 nm‑îîр áàãàñãàñàí 

ºíäºрòэé íàрèéõàí цîíõûã ñîíãîж áîëíî.   

Лàìïууä: 

Дºрвºí ëàìïòàé (240/240FS/240Z AA) эñвэë íàéìàí ëàìïòàé 

(280 FS/280 Z AA) ãэж áàéäàã. Лàìïууäûã õºäºëãººíãүé áàéëãàõààр 

ñуурèëууëж ºãñºí áàéäàã. Авòîìàò ñîíãîëòîîр òîëèéã àшèãëàí 

ëàìïûã òүрãэí õуãàцààíä ñîíãîж áîëíî. Кîäîëñîí, êîäëîîãүé, 

эñвэë èõ õү÷òэé UltrAA ëàìïууä òîõèрíî. 240FS AA‑ûí UltrAA 

ëàìïууäàä ãэрëèéí õуãàрëûã ñîíãîõ áîëîìжèéã îëãîäîã. 280 FS 

АА‑èéí õувüä үéëäвэрëэõäээ 4  UltrAA ëàìïàíä зîрèуëàí ãэрëèéí 

õуãàрëûã ñàéжрууëàõààр ñууëãàж ºãñºí áàéäàã. 240 FS АА áîëîí 

240FS АА õî¸уëàà íэã õîñ UltrAA ëàìïууäûã àшèãëàõàä ãàäíà 

òàëààñ íü õяíàõ уäèрäëàãà шààрäëàãàòàé. 

240Z AA/280Z AA äºрºв õүрòэë òîîíû UltrAA ëàìïууäòàé áàéíà. 

280Z AA‑íû õувüä äîòîîä уäèрäàõ ìîäуëòàéãààр (240 Z AA‑ä 

ñîíãîëòòîé) õèéãäñэí áàéäàã у÷рààñ õî¸р UltrAA ëàìïûã àжèëууëж 

÷àäíà. Лàìïууäûã ñуурèíä íü áэõэëж ºãñºí áàéäàã òуë íэìж 

÷àíãàëàõ áîëîí цàõèëãààí уòñààр õîëáîõ зэрэã шààрäëàãàãүé. 

Шèíжèëãээíèé òºãñãºëä ëàìïууä àвòîìàòààр уíòàрäàã. Ìºí 

àвòîìàòààр äàрààãèéí ëàìï íü àжèëëàж эõëэõ áºãººä òүүíèé ºìíº 

урüä÷èëàí õàëñàí áàéíà. 

Гэрëèéí шèíãээëòèéí зàñвàрûã áуюу фîíûã òîõèрууëàõ 
((240/240FSAA)

Өíäºр õү÷äэëòэé äèеòерè ëàìïààр ãэрëèéí шèíãээëòèéí 

зàñвàрûã òîõèрууëàõ áºãººä 185‑425 nm ãэрëèéí äîëãèîíûã урòûã 

õàìàрíà. 2.5 õүрòэë àрûí фîíûí шèíãээëòèéã зàñ÷ òîõèрууëäàã. 

2 ms õуãàцààíä õàрèу үзүүëíэ. Öàцрàãèéí õэвèéí áàéäëûã 

ñàéжрууëàõûí òуëä эëеêòрîí ìîäуëûã îрууëж ºãñºí. Деéòерèéí 

ëàìïûã ñуурèëууëж, ñîëèõîä àìàрõàí. Эëеêòрîí áàéäëààр áуюу 

áàãàжèí äээр õяíàõ áîëîìжòîé áàéäàã у÷рààñ ëàìïíû àшèãëàëòûí 

íàñжèëòûã урòàñãàõ íàéäвàрòàé íºõцºë áîëäîã. 

Гэрëèéí шèíãээëòèéí зàñвàрûã áуюу фîíûã òîõèрууëàõ 
(280 FS/280 Z AA) 

Зèéìàíû эффеêòээр фîíûí òîõèрãîîã õèéäэã у÷рààñ áүõèé 

ë ãэрëèéí ìужèä үéë÷èëíэ.Уíшèëòûí явцäàà 0.8 Теñëàãèéí 

õү÷òэé АС цàõèëãààí ñîрîíзîí îрîíä õувèрãàõ эëеêòрîí ìîäуëûí 

ñèñòеìòэé. Ìàш õурäàí ººр÷ëºãäºõ фîíûí ñèãíàëûí үеä фîíûí 

òîõèрãîîã èëүү ñàéí õèéõ зîрèëãîîр ãурвàí цэãò ïîëèíîìèíàë 

èíòер òуéëòûí õэìжèëòòэéãээр фîíûí áîëîí àòîìûí õэìжèëòèéí 

õîîрîíäîõ 5 ms‑ээñ áàãà õуãàцààíä ãàрãàäàã. 2.5 õүрòэë àрûí 

фîíûí шèíãээëòèéã зàñ÷ òîõèрууëäàã. Сîрîíзîí îрíû õү÷äэëèéã 

êîìïюòерээр òîõèрууëàõ áºãººä èíòерфереíцèéã áàãàñãàж, 

ìэäрэìжèéã íэìэãäүүëэõèéí òуëä àрûí фîíûí ºãºõ шууãèàíûã 

àëü áîëîõ áàãàñãàí зàñвàрëàí òîõèрууëàõàä шààрäëàãàòàé 

òуë õү÷äэëèéí õэìжээ 0.1‑0.8 Теñëàãèéí õîîрîíä õэëáэëзäэã. 

Сîрîíзîí îрíû õү÷ яã õэìжèëòèéã õèéõ явцàä íэãэí õэвèéí áîëж 

цîîжëîãääîã áºãººä èíãэñíээр õү÷äэëèéí ººр÷ëºëòººñ үүñэõ 

íºëººëëèéã áуурууëäàã. ×èéã áîëîí èäэìòãèé уурààñ õàìãààëàí 

îрîîìãèéã ñàéí áèòүүìжèëñэí áàéíà. Хуãàцààíààñ õàìààр÷ 

ñîрîíзîí îрíû íºëººëºëä ºрòºõ àñууäëûã зîõèцууëäàã Оëîí 

Уëñûí Иîíжууëààãүé Рàäèàцèéí Хàìãààëàëòûí журàìä íèéцñэí. 

Аãààрûí äîòîîä цэвэрëэãээ 

Сïеêòрîìеòрèéí îéрîëцîî ñуурèëàãäñàí шүä íü áàãàжèéã 

äîòîр òàëààñ íü õуурàé, цэвэр àãààрààр цэвэрëэõ áîëîìжèéã 

îëãîñîí õîëáîîñ юì. Үүíèé үр äүíä шîрîî, òîîñ, èäэìòãèé уур 

зэрãээñ áàãàжèéã яìàр ÷ õэцүү íºõцºëä àжèëëàж áàéñàí êîррîзîä 

îрîõîîñ õàìãààëж ÷àääàã. 

Хèéí õяíàëò (240/240FS/280FS AA) 

Авòîìàò õèéí õяíàëòààр èñэëäүүëэã÷èéí урñãàëûã 

òîõèрууëàõààр ñууëãàñàí áàéäàã áà урñãàëûã õэìжèã÷ ìеòрèéã 

àшèãëàí урñãàëûí òàëààрõè ìэäээëëèéã äэëãэцэí äээр ãàрãàäàã 

õèéí урñãàëûí ãàр òîõèрууëãàòàé. Авòîìàò èñэëäүүëэã÷èéã 

ººр÷èëж àãààр áîëîí àцеòеëèíèéã àñààíà. Хэрвээ àзîòûí èñëèéí 

шàòààã÷èéã зºв òààрууëж ºãººãүé òîõèîëäîëä àзîòûí èñэëèéí 

äºëíèé ñîíãîëò õèéãäэõãүé áàéõààр õàìãààëàëòûí àюуëãүéí 

цîîжëîõ ñèñòеìòэé. Сîíãîñîí õèéí урñãàëûã òîãòвîрòîéãîîр 

õурäàí õуãàцààíä òîõèрууëàõàä Hummer ñîëеíîéäèéí õàвõëàã 

ìàш õурäàí õуãàцààíä áуюу 30 ms –èéí äîòîр õèéí урñãàëûã 

ñîíãîж àжèëëàж эõэëíэ. 

Дºëºí áàìáàрíû àюуëãүé àжèëëàãààíû ñèñòеì 
(240/240FS/280FS AA) 

Дºëèéã àñààõ áîëîí уíòрààõ òîв÷íууä òуñ òуñäàà áàéíà. 

Зºвõºí äºëèéã àñààõ òîв÷ äàрñàí үеä ë äºë àñíà. Шàòàëòûí явцûã 

õяíàж áàéõ 8 äîòîîä цîîж áуюу õяíàëòûí ñèñòеìòэé áàéäàã, 

эäãээрò шàòààã÷ íü зºв îрñîí áàéõ, шèíãэíèé ñèфîí, äàрàëòûã 

ãàäàãшëууëàõ òàãëàà, äºëíèé õààëò, äºëíèé àñàëò, áàãàжíû 

цàõèëãààí õү÷äэë, àюуëãүéí ñàí äàõü èñэëäүүëэã÷èéí äàрàëò, 

äèеòерèéí ëàìïûí áүрõүүë зэрэã áîëíî. Аòîìжууëàõ ñèñòеì рүү 

õèé шууä îрäîã у÷рààñ òэíä яìàр íэãэí ñуë зàäãàé áàéäëààр õèé 

îрîõ õîîëîé áàéõãүé. Дээä áîëîí äîîä äºëíèé õàìãààëàëòууä 

òуñäàà áàéäàã áà зууõ íü áàãàжèéã àжèëëууëж áуé õүíèéã äºëíººñ 

үүñ÷ áуé õàëууí, UV ãэрëээñ áүрэí õàìãààëж áàéäàã.

Бүõ шàòààã÷èä ãàäààä òîõèрãîîòîé áà ìàíàíжууëàã÷èéí 

õэñãèéã áàñ уäèрäàíà. Өìíº äурüäñàí àюуëãүéí àжèëëàãààòàé 

õîëáîîòîé õяíàëòûí цîîжууäûã зºр÷вºë äºë àñàõãүé, àñàж áàéñàí 

òîõèîëäîëä уíòрàõ áîëíî. 

Дºëºí àòîìжууëàëò (240/240FS/280FS AA) 

Universal Mark 7 ãэñэí àòîìжууëàõ ñèñòеì ñòàíäàрòûí äàãуу 

цуã èрäэã. Иñэë áîëîí îрãàíèê ууñãàã÷èíä (îрãàíèê î‑äуãуé 

êèòèéã ñîíãîëòòîéãîîр àвàõûã шààрäàíà) òэñвэрòэé фòîржууëñàí, 

ºíäºр íяãòрàëòàé ïîëèэòèëеí шүршèã÷èéí êàìерòàé. “Эрãүүëээä 

цîîжèë” ãэñэí уãñрàëòûí зàр÷èìòàé у÷рààñ àр÷èëãàà, зàñвàр 

үéë÷èëãээã õèéõэä õяëáàр. Шүршèã÷èéí êàìерèéí îéрîëцîî 

äàрàëòûã áуурууëàõ òîв÷ëуурòàé. Шүршèã÷ êàìерèéí äîòîр 

õî¸р ñàëàà òîëãîéòîé, õîëèã÷èéí áàéрëууëñíààр õîëèëòûã 

ñàéжрууëàõààñ ãàäíà ууñàëò ìууòàé õàòуу áîäèñууäûí ууñìàëûí 

үéë àжèëëàãààã уäààшрууëàõûí òуëä õэрэãòэé áàéäàã. Гàäíà òàëààñ 

íü òîõèрууëж áîëîõ шèëэí шàрèêàí íèïàêòîрûí òуñëàìжòàéãààр 

ìэäрэìжèéã îíîв÷òîé, ºíäºр íàрèéв÷ëàëòàé áîëãîäîã. Тефëîí 

шàрèêèéã ñîíãîëòòîéãîîр фòîрò уñòºрºã÷èéí ууñìàëууäàä 

õэрэãëэíэ. Ìàíàíжууëàã÷ íü урñãàëûã òîõèрууëíà,  èíерòèéí 

ïëàòèíуì/èррèäуì êàïèëëяр áàéõ áà êîррîзîä òэñвэрòэé PEEK 

ventureòэé. Кîррîзîä òэñвэрòэé áàéëãàõûí òуëä Тефëîí ñуурüòàé 

èíñî àëëàéãààр õèéäэã (ºíäºр äàрàëò, êèíеòèê эíерãè, èñэëò, 

êîррîзèéã òэñвэрëэõ ÷àäвàрòàé ìàòерèàëууä ). Аãààр¬àцеòеëèí 

эñвэë àзîòûí èñэë‑àцеòеëèíû ñîíãîëòууä áүõèé зууõòàé. Зууõíû 

ºíäºр, эрãэëòèéã ãàрààр òîõèрууëж áîëíî. 240FS¬èéí õувüä 

зууõíû ºíäрèéã эëеìеíò áүрò òîõèрууëàí òààрууëàõ áîëîìжòîé. 

Ерºíõèé үзүүëэëò (240/240FS/280FS AA) 

5ìã зэñèéí ñòàíäàрò ууñìàëûã 10‑5 ñеêуíäэíä èíòеãрàë÷ëàõàä 

ñòàíäàрò õàзàéëò íü 0,5 ààñ áàãà, шèíãээëò íü 0,9 áàéíà. 
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ÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈ

Грàфèòàí зууõ 

Хурäàí àòîìжууëàõ, èíòерфереíцèéã áàãàñãàõûí òуëä 

Бàéíãûí òîãòвîрòîé Теìïерàòурûí Зîíûã áèé áîëãîõ GTA 120 

ãэñэí Грàфèòàí õîîëîéí àòîìжууëàã÷òàé. Гàäààä ìэäрэã÷ãүéãээр 

èëүү ñàéí òеìïерàòурûí íàрèéв÷ëàëûã ãàрãàõûí òуëä õºрãºëòèéí 

уñíû òеìïерàòурò õүрãэõ Дèíàìèê Хàрèу үéëäëèéí Теìïерàòурûí 

Хяíàëòòàé. 40‑3000°C‑ûí õîîрîíä ïрîãрàììààр îрууëàõ 

òеìïерàòурûí õязãààрòàé áºãººä ïрîãрàìì òуñ áүрò 20 õүрòэë 

òеìïерàòурûí шàòууäûã õэрэãëэíэ. Хàëààëòûí õурäíû õэжìээã 

êîìïюòер ïрîãрàììààр òîõèрууëàõ áà õàìãèéí äээä õэìжээ 

íü 2000°C/s. Хî¸р èíерòèéí õèéíээñ ñîíãîж êîìïюòерээр 

урñãàëûã òîõèрууëíà. Гàäààä áîëîí äîòîîä õèé урñãàë íü òуñ 

òуñäàà. Дîòîîä õèéí урñãàëûí õэìжээ 0‑0.3 ë/ìèí áàéõ áà 

êîìïюòерээр òîõèрууëíà. Гàäààä òîõèрууëñàí урñãàëûí õурä 0.5 

ë/ìèí. Аòîìжууëàëòûí үеä ÷ êîìïюòерээр òîõèрууëàí ºäººëòèéí 

уñãàëûã 3 ë/ìèí áîëãîíî. Гàäààä õèéí урñãàëûã õî¸р үе шàòòàé 

áîëãîñíîîр õèéí зàрцууëàëòûã áàãàñãàñàí òºäèéãүé õîîëîéí 

àшèãëàëòûí õуãàцààã урòàñãàж ÷àäñàí. Хîîéëîéíû ерäèéí 

àшèãëàëòûí õуãàцàà 2300°C‑èéí àòîìжууëàëòûí òеìïерàòурûí 

үеä Cu‑èéã òîäîрõîéëîõ 5000 ãàруé шàòààëòûã äààõ ÷àäвàрòàé 

áàéäàã. Грàфèòàí õîîëîé íü èíерòèéí õèéãээр äүүрãэñэí îр÷èíä 

áàéршууëñàí íэãэí цуë ãрàфèòàí õу÷ìàë õîîëîé áàéäàã. Хàòуу 

òèòàíèê зууõíû òîëãîéí õэñэãò êвàрцàí цîíõ áүõèé õэñãээр òºãñ÷ 

үүãээр ºíäºõ õэìжээíèé ãэрëèéã íэврүүëäэã. Хîîëîéã ñîëèõîä 

õяëáàр áîëãîõûí òуëä õурäàí ñуëëàí ñуãàрàõ ìеõàíèзìààр 

õèéãäñэí. Хîîëîéí áîëîí эëеêòрîäûí ãàëëàãààã òîîëîõ òîîëîã÷òîé.

Зууõíû àвòîìàò äээж îрууëàã÷ 240 Z/280 Z AA

Прîãрàììààр àжèëëàõ äээжèéã õувààã÷ PSD 120 íü 50 õүрòэë 

äээжèéã 2 ìë‑èéí ìèêрî õуруу шèëэíä õувààж õèéõ õү÷èí 

÷àäàëòàé áºãººä íэìээä 5 шèрõэã 10 ìë‑èéí òîì õуруу шèëэíä 

цэвэр, ñòàíäàрò áîëîí òîäîòãîã÷ ууñìàëууäûã õèéíэ. Авòîìàòààр 

10 õүрòэë òîîíû êîíцеíòрàцè íü òîäîрõîé эñвэë íэã ñòàíäрàò 

ууñìàëààñ ñòàíäàрòûí ууñìàëууäûã áэëäэíэ. Урüä÷èëàí õîëèõ 

òºëºвò ãàр àрãààр áэëòãэñэí ñòàíäàрòууäûã àшèãëàíà. Гурàв õүрòэë 

òîîíû õèìèéí òîäîòãîã÷ ууñìàëууäûã äээжèéã îрууëàõààñ ºìíº, 

õîéíî, îрууëàõ үеä àвòîìàòààр íэìж ºãíº. Авòîìàòààр òуõàéí 

ºãºãäñºí õязãààрò ууñìàëûí õэìжээã áàãàñãàõ зàìààр äээжíèé 

õэìжээã áàãàñãàж àжèëëууëж áуé õүíèé зààврûí äàãуу äээжèéã 

шèíãэрүүëэí äээжèéã äàõèí òîäîрõîéëîõ áîëîìжòîé áîëãîж ºãäºã. 

Авòîìàò õуруу шèëíèé íºõцºë ãэñэí ñîíãîëòîîр ìàш îëîí òºрëèéí 

äээжèéã шèíжëэõэä ãàрäàã áîõèрäëûã àрèëãàíà. Урüä÷èëàí 

êîíцеíòрàжууëñàí äээжèéí ìэäрэìòãèé áàéäëûã ñàéжрууëàõûí 

òуëä 99 õүрòэë îëîí уäàà äээжèéã îрууëàõ áîëîìжòîé. “Хàëууíààр 

äээжèéã îрууëàõ” áîëîìжòîé òуë õàëààñàí õуруу шèëүүä áүõèé 

äээжèéã õурäàí уíшууëàõààñ ãàäíà ìºí îрãàíèê ууñãàã÷òàé 

äээжèíä ºíäºр íàрèéв÷ëàëûã үзүүëíэ. Дээж îрууëàõ үеèéí 

òеìïерàòурûã ïрîãрàììààр 40‑200°C ñîíãîõ áà äээж îрууëàëòûí 

õурäûã ÷ ãэñэí ïрîãрàììààр ñîíãîж îрууëíà. Дээжíèé õэìжээ 

1‑70 µL õîîрîíä ººр÷ëºãäºж äàвòàìж íü 1%‑ààñ (5‑70 µL) áàãà 

áàéõààр áàéíà. Аãààрààр òуñãààрëàãäñàí ууñìàëûã ñîрж àвíà. 

1 ëèòрèéí äàрàëòòàé уãààõ ñàвòàé. Нэã äээжèéã îрууëñíû äàрàà 

áүр êàïèëярààр уãààëòûí урñãàë явж зàéëàëòûã õèéíэ. Ìàш 

òîãòвîрòîé, áàéрëàëûã цîîжèëñîí ìеõàíèзìòàé. Иëүү ºíäºр 

à÷ààëàëòòàé íºõцºëä жèжèãõэí 1,1 ìë‑èéí õэìжээòэé ìèêрî 

õуруу шèëүүä áүõèé 130 õүрòэë äээжèéã òîéрãîîр à÷ààëàõ äээж 

îрууëàã÷èéã ñîíãîëòòîéãîîр àвàõ áîëîìжòîé. Үүí äээр íэìээä 

5 шèрõэã 10 ìë‑èéí òîì õуруу шèëэíä цэвэр, ñòàíäàрò áîëîí 

òîäîòãîã÷ ууñìàëууäûã õèéíэ. 

Зууõíû àюуëãүéí àжèëëàãààíû ñèñòеì (240Z / 280Z AA) 

Бàãàжèíä ãурвàí àюуëãүé àжèëëàãààã õяíàõ цîîжëîõ ñèñòеì 

áàéäàã áºãººä эäãээр íü цàõèëãààíû эõ үүñвэр, õîëáîîòîé áàéãàà 

ñîрîíзîí, ñîрîíзîíãèéí òеìïерàòур зэрãèéã õяíàäàã. Түүíээñ 

ãàäíà íэìж èíерòèéí õèéí äàрàëò, õºр÷ áуé уñíû äàрàëò áîëîí 

òеìïерàòур, ãрàфèòàí õîîëîé, òрàíñфîрìерèéí òеìïерàòур 

зэрãèéã õяíàõ зууõíû òàвàí àюуëãүéí цîîжíууäòàé. Аюуëãүéí 

àжèëëàãààíû цîîжèéã зºр÷ñºí яìàр ÷ òîõèîëäîëä Зèéìàíû зууõ 

àжèëëàõãүé эñвэë шууä зîãñîíî. 

Зууõûã õàрàõ (240Z / 280Z AA) 

Tube‑САÌ (үéëäвэрëэëээñ áàãàжèíä òîõèрууëж ñууëãàж 

ºãäºã) ñîíãîëòòîéãîîр ãрàфèòàí õîîëîéí äîòîрõèéã àжèëëàõ 

үеä íü шууä õàрж áîëíî. Иíãэñíээр õувààрèëàëòûí ºíäрèéí 

áàéршëûã õэвèéí áàéëãàõ, ìºí àрãûã áîëîвñрууëàõ явцàä õàòààõ, 

үíñжүүëэõ òеìïерàòурûã зºв òîãòîîí áàòàëãààжууëàõàä õэрэãòэé 

áºãººä шèíжèëãээíèé явцûí үеä шууä зурàã àвàõ, вèäеî áè÷ëэã 

õèéж áîëíî.   

SPECTRAA ПРОГРАÌÌ ХАНГАÌÆ 

SpectrAA 

Шàãíàë õүрòñэí àжëûí õүñíэãòèéí зàр÷èì äээр үíäэñëэñэí 

SpectrAA ñуурèí ïрîãрàìì õàíãàìж íü õэрэãëэõэä õяëáàр áàãàжíû 

цîãц êîìïюòерèéí ïрîãрàìì юì. Хэрэãëэã÷èéã шèíжèëãээíèé 

àрãûã áîëîвñрууëàõ, äàрààëëûã òîãòîîõ, õàìãèéí ºрãºí 

õэрэãëэãääэã шèíжèëãээíä зîрèуëñàí õурäàв÷èëñàí àрãууäûã 

òеìïëэéò áàéäëààр õэрэãëэõ áîëîìжууäûã îëãîíî. 

Арãууä: 

• Бүõ òîîí ìэäээëэë, ñèãíàëууä (ñîíãîãäñîí áàéõ үеäээ), àрãà

áîëîí äàрààëëûí ïàрàìеòрүүä íü àжëûí íэã õүñíэãòэíä

õàäãàëàãäñàí áàéíà.

• Эäеìеíò òуñ áүрò ºãºãäìºë íºõцëүүäèéã эëеìеíòèéí íэрèéí

үñãèéã îрууëñíààр àвòîìàòààр òàòàж ãàрãàж èрíэ.

• Prompt, Integration, Integrate Repeat (Иíòерãàцèéí äàвòàëò),

peak height (ïèêèéí ºíäºр) зэрãèéã àшèãëàí шèíãээëò áîëîí

äºëíèé эìèññèéã õэìжäэã. Урüä÷èëàí уíшèëòûí õүëээëò

0‑999 s‑èéí õîîрîíä õэëáэëзэíэ. 20 õүрòэë òîîíû äàвòàëòûã

0.1‑30 s‑ä уíшèíà.

• Хэрвээ эõíèé õэìжèëò õàìãèéí áàãà уíшèõààр зààãäñàí

òүвшíээñ áàãà áàéõ òîõèîëäîëä Хàìãèéí áàãà äîõèîëëûã

ìэäрэõ õэñэã àëãàñàí шууä äàрààãèéí äээж рүү шèëжäэã.

• Сòàíäàрò áîëîí äээжүүäэä ººр ººр òîîíû äàвòàìжууäûã

ñîíãîíî.

• 10 õүрòэë òîîíû ñòàíäàрò, êàëèáрîвêèéí цэвэр ууñìàë (cali‑

bration blank), îëîí урвàëжòàé цэвэр ууñìàë (multiple reagent

blank) àшèãëàõ New Rational, Шуãàìàí, Квàäрàòûí, Куáèêò

òîõèрñîí íàéìàí õàìãèéí áàãà äºрвºëжèí êàëèáрîвêèéí

àëãîрèòìууäòàé. Брàêеòèíã ñòàíäàрò (áàãàжèéã àжèëëууëàõ

үеä äээжèéã îрууëàõãүé õэñэã áàéñíû äàрàà îрууëàõ ñòàíäàрò

äээж) áîëîí Сòàíäàрò íэìэëòүүäèéã ñîíãîõ áîëîìжòîé.

• Хувèрãàëòûí шèíжèëãээã àшèãëàí îéëãîìжòîé àëäààíууä

ãàрñàí òîõèîëäîëä Зîãñ (Stop) үрãэëжëүүëэõ (continue in Abs)

шèëжèõ, (Switch to) äàрààãèéí àрãà руу îрîõ (next Method)

зэрэã êîìàíäууäûã àшèãëàí èëэрõèé õàзàéëòûí êàëèáрîвêèéã 

õèéж òîãòîîíî.

• Тîîí үр äүíãүүä зºв ãàр÷ áàéãàà эñэõээр êàëáрîвêèéí зºв

òîõèрãîîòîé áàéãààã òîãòîîõ эñвэë жèшèõ êàëèáрîвêèéí

õэëáэр, ìэäрэìжээр ìºí òîãòîîíî.

• Прîãрàììààр äàõèí êàëèáрîвêèéã áîëîí ºñºëòèéí зэрãèéã

(reslope) îрууëíà. Сèãíàëûí ºрãºëòèéí үзүүëэëò 0,1‑100‑èéí

õîîрîíä áүõèé ë êàëèáрîвêèéí òүвшèíä áàéíà.

• Грàфèòàí зууõíû АШС‑èéí үíñжèõ, àòîìжууëàõ òеìïерàòурûí 

àвòîìàòààр õэвèéí íºõцºëä àìàрõàí áîãèíî õуãàцààíä

шèëжèõ áîëîìжèéã ãàäàрãууãèéí õàрèу үзүүëэõ àрãà÷ëàëûí

äàãуу õèéãäэж áàéãàà юì.

• Дээжèéí шèëжèëòèéí үеä ïрîãрàìì íэã äээжээñ íºãºº

äээж рүү шèëжèõ êîììàíä ºãºõ áºãººä эíэ үеä äээжèéí

үр äүíã уíшèõ ïрîцеññ үрãэëжèëж áàéäàã. Дºëºí àвòîìàò

äээж àвàã÷èéã õэрэãëэñíээр 15 õүрòэë õувèàр áүòээìжèéã

íэìэãäүүëíэ.

• Дºëºí àвòîìàò äээж àвàã÷èéí үеä áүòээìжèéã äээшëүүëэõэä

äээж õîîрîíä õèéõ уãààëòûã õяíàõ Уõààëàã зàéëàëò.

•  Иëрүүëэëòèéí õязãààрûí, Кîрреëяцèéí êîэффèцеíòèéí,

Нàрèéв÷ëàëûí (äàвòàìж %RSD), Лàáîрàòîрèéí õяíàëòûí,

Ìàòрèцèéí ñïàéê, Сïàéêèéí ÷àíàрûí õяíàëò, Сòàíäàрòûí

÷àíàрûí õяíàëò, áëàíêèéí ÷àíàрûí õяíàëò ãэñэí àрвàí

÷àíàрûí õяíàëòûí òеñòүүäòэé. Аëäààíû үеä Зîãñ, Дàрцàã,

Үрãэëжëүүëэõ; Дàõèí îрîëäîõ, Дàрцàã òэãээä Үрãэëжëүүëэõ;

Дàõèí êàëèáрîвêà õèéõ, òэãээä үрãэëжëүүëэõ эñвэë äàрààãèéí

àрãà руу шèëжèõ ãэñэí үéëäëүүäèéí ñîíãîëòòîé. Бүõ 

ìэäээëүүä îí ñàр ºäºр, цàã õуãàцààòàéãààр òэìäэãëэãääэã. 

• ×àíàрûí õяíàëòûí òеñòүүäэä ïрîãрàì÷èëñàí õэìжèëòèéí 

õурäòàé (ууñìàë áîëîí äàвòàëòууäûã àшèãëàж òîîëíî).      

• АНУ‑ûí EPA áîëîí îëîí уëñûí áуñàä ñòàíäàрò õууëü äүрìэíä

íèéцэõèéí òуëä ºрãºжүүëñэí үзүүëэëò, õү÷èí ÷àäàëòàé Pro

ãэñэí ïрîãрàììòàé.

Дàрààëàë: 

•  Æèí/эзэëõүүí, шèíãэрүүëэëòèéí үзүүëэëòèéã зàñàõ 

áîëîìжòîé. Эäãээр үзүүëэëòèéã шèíжèëãээíèé ºìíº, áîëîí 

шèíжèëãээíèé явцàä îрууëж áîëíî. 

• Эëеìеíòээр íü äээжүүäèéã ñîíãîõ áîëîìжèéã îëãîõ áүрэí

õэìжээíä зàñвàр îрууëàõ äээжíèé шîшãèéí жàãñààëò

• Сèñòеìèéã òîãòвîржууëàõûí òуëä яìàр ÷ àрãà÷ëàëûã эõëэõèéí 

ºìíº ïрîãрàììûí зүãээñ òîäîрõîé õуãàцààíä зîãñäîã

• Зууõûã õэрэãëэõ àрãûã эõëэõèéí ºìíº ñîíãîëòîîр õîîëîéí

òºëºв áàéäàë эñвэë õîîëîéã цэвэрëэõ õэñãèéã ñîíãîõ

•  Бүòэí êàëèáрîвê, êàëáèрîвêèéí áëàíê, äээжүүäèéí

õэìжèëòèéí äàрààëëûã îрууëàõ

• Дàрààëëûí ñîíãîëòîíä ãрàфèêууäûã õàäãàëàõ, ëàìïууäууä

áîëîí äºëèéã àжèëëууëàõ, äîõèî зэрэã îрíî.

• 30 õүрòэë àрãà÷ëàëààр ñàíàìñàрãүé ñîíãîãäñîí 999 õүрòэë

äээжíèé õэìжèëòèéã õèéíэ.

•  ßìàр ÷ үеä òүр зуур зîãñîîí àвòîìàòààр àжèëëууëж эõëэõ, 

яìàр ÷ шèíжèëãээ, àрãà÷ëàëûã äàõèí эõëүүëэõ áîëîìжòîé. 

• Оäîî явж áàéãàà äàрààëëûã үë õàрãàëзàí шууä зîãñîîí

шààрäëàãàòàé äээжèíäээ яìàр ÷ эëеìеíò/äээжíèé õîëèìãèéã

шèíжèëãээã õèéõ áîëîìжòîé áà äàрàà íü áàãàж àвòîìàòààр

ºìíºõ äàрààëëàà ñэрãээж үрãэëжëүүëэí шèíжèëãээã õèéíэ.

Шèíжèëãээ áà үр äүí: 

• Шèíжèëãээíèé үеä явцûí ìэäээëëèéã шууä àжëûí õүñíэãò

áîëîí ñèãíàëûí ãрàфèêààñ õàрàõ áîëîìжòîé (шèíжèëãээíèé

òуõàéí үеèéã õàрууëíà). Кàëèáрîвêèéí ãрàфèê, эñвэë Тîîí

ìэäээëүүäèéã îëîí ñîíãîëòòîéãîîр õàрàõ áîëîìжòîé áà үүíä

íàрèéв÷ëàë (%RSD), фîíûí äуíäàж, шèíãээëòèéí äуíäàж,

êîíцеíòрàцè зэрãèéã уíшèж áîëîõ цîíõíууä , òîв÷íууä

äэëãэцэí äээр áàéрëàíà.

• Бàãàжíû ïàрàìеòрүүä, үр äүí, áàãàжíû ñòàòуñ зэрэã áүõèé ë

үéë явäëууäûí òàëààрõè ìэäээëëүүäèéã цàã õуãàцààòàéãààр

òэìäэãëэñэí êàòàëîã áуюу цàã òîîíû ìэäээëëèéí ñàíã

àжèëëууëж áàéäàã.

• Грàфèêàí äэëãэцээр ãрàфèêàí äàвõàрäëууä áîëîí òîìрууëàõ

фуíêцууäûã õàрж áîëîõîîñ ãàäíà òеìïерàòур, шèíãээëò/
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ÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈ

цàã õуãàцààíààñ õàìààрñàí эр÷èìжèëò/êîíцеíòрàцèéã уíшèõ 

êурñîрòàé. 

• Дîëãèîíû урòûí ñêàííèíã õèéõ õү÷èí ÷àäàë íü 5‑250 íì/ìèí

õîîрîíä ººр÷ëºãäºõ ñêàííèãèéí õурäòàé

• Грàфèòàí зууõàí АШС‑îîр шèíжèëãээ õèéñíèé äàрààõü

òîîí áîëîвñрууëàëòûã õèéõ áîëîìжòîé áà èíãэñíээр ïèêèéí

ºíäºр áîëîí òàëáàéí õэìжèëòүүäèéí õîîрîíä ñîëüж àжèëëàõ

áîëîìжòîé

• Хэìжèëòèéí íэãжèéã õувèрãàõ õэрэãñëэëèéí òуñëàìжòàéãààр

êàëèáрîвêèéã õэìжèëòèéí íэã íэãжèéã àшèãëàõ áºãººä

õэрэãëэã÷èéí òîäîрõîéëж ºãñºí õэìжèëòèéí íэãжээр

äээжүүäèéí үр äүíãèéí òàéëàíã ãàрãàíà

•  Лàáîрàòîрèéí ìеíежìеíòèéí ñèñòеìä ìэäээëëèéã AS‑

CII áîëîí PRN фîрìàòûã àшèãëàí фàéëä òуõàéí цàã үеä íü

эñвэë àжèëëууëñíû äàрàà îрууëàõààр õèéãäñэí áàéäàã.

Шèíжèëãээíèé ºìíº êîрреëяцèéí õү÷èí зүéë, äээжíèé

шîшãèéã îрууëàõ зэрэã íü ñîíãîëòîîр õèéãäэíэ.

•  Ìэäээëëèéã õî¸р ÷èãëэëä äàìжууëàõ Microsoft TM Active X/

OLE òеõíîëîãèéã àшèãëàí АШС‑èéã àëñûí зàéíààñ уäèрäàõ 

áàéäëààр äеñêòîр êîìïюòерûí ïрîãрàìì руу шууä ìэäээëëèéã 

îрууëàõ áîëîìжòîé. 

• Хэрэãëэã÷èéí зүãээñ òîäîòãîж ºãñºí äàрààõü үзүүëэëòүүäээр

ìàш ºрãºí ñîíãîëòòîéãîîр шèíжèëãээíèé òàéëàíã ãàрãàж

áîëíî. Үүíä: äàрààëñàí áîëîí îëîí эëеìеíòèéã íэã зэрэã

фîрìàòààр ãàрãàõ, êàëèáрîвêèéí ºãºãäëүүä, àрãà÷ëàëûí

ïàрàìеòрүүä, êîíцеíòрàц, шèíãээëò, íàрèéв÷ëàë, äàвòàìжèéí

òîîí үзүүëэëòүүä, фîí, õуãàцàà, îí ñàр ºäºр, êîрреêцèéí

ºãºãäºë, ñèãíàëûí ãрàфèêууä зэрэã áîëíî.

Бàãàжíû àжèëëàãààíä õяíàëò òàвèõ 

• Лàáîрàòîрèéí Зºв Дàäàë зàíшëûã ìºрäºõ журìûí äàãуу

ëàìïíû àшèãëàëòûí цàã, äээжүүäèéí õэìжèëò, зууõíû

ãàëëàãàà áîëîí SIPS õîëîéí àшèãëàëòууäûã áàãàжíû

òîîëîã÷îîр õяíàж áàéäàã.

• Ажèëеíòèéí SPS 3 Дээжèéã áэëòãэõ ñèñòеìèéã àшèãëàõ үеä

äээжèéã áàéрëууëñàí õуруу шèëíүүäèéí òàвèурûí ñîíãîëòûã

Custom Rack Wizard‑ààр äàìжууëàí õèéíэ.

•  Арãà÷ëàëûí íэìэëò/õàñàëòûã õàäãàëàõ, àрãà÷ëàëä

áîëîí äàрààëëûí ïàрàìеòрүүäэä зàñвàр îрууëàõ, òîîí

үзүүëэëòүүäèéã зàñвàрëàõ, үр äүíã уñòãàõ, òàвèурууäûã

òîäîрõîéëîõ, ïрîãрàììûí òîõèрууëãà зэрãèéã зºвõºí

õэрэãëэã÷èéí íууц үãèéã õэрэãëэж õèéãäэõ õàìãààëàëòûí

ñèñòеìèéã ñîíãîж áîëíî.

• Ашèãëàõàä àìàрõàí áîëãîõ үүäíээñ òàíèëцууëãà вèäеî áүõèé

ìэäээëëèéí õэрэãñëэëèéã àшèãëàñàí áîëîí èíäеêñжүүëñэí

жàãñààëò áүõèé шààрäëàãàòàé ìэäээëëèéí òуñëàëцààã 

àв÷ áîëíî. 

SpectrAA Pro software 

AA Duo–íû äºë áîëîí зууõûã íэãэí зэрэã àжèëëууëàõ, 

õурäàí õуãàцààíä îëîí эëеìеíòèéí äºëºí АА òîäîрõîéëîõîä 

Хурäàв÷èëñàí äàрààëñàí àòîìûí шèíãээëòèéí àжèëëàãàà, 

îíëàéíààр äîòîîä ñòàíäàрòûí êîрреêцèéã õèéõ ÷àäàвõè, ×àíàрûí 

õяíàëòûí ÷àäàìжууäûã ñууëãàж ºãñºí зэрэã íэìэëò õү÷èí ÷àäëûã 

îëãîíî.  

Сîíãîëòîîр àвàõ ïрîãрàìì 

АНУ‑ûí Эì, õүíñíèé äеïàрòìеíòèéí 21 CFR¬èéí 11 äүãээр 

зүéëä зààãäñàí àуäèòûí õяíàëòûã явууëàõ, эëеêòрîíèê áүрòãэë, 

эëеêòрîí ãàрûí үñэã зэрэã áàéõ ¸ñòîé ãэñэí шààрëàãууäàä 

íèéцэõèéí òуëä CFR ïрîãрàììûã õэрэãëэõ ñîíãîëòòîé. 

ДАГАЛДАХ ХЭРЭГСЭЛ 

Дºëºí àвòîìàò äээж àвàã÷ 

SPS 3 ºíäºр áүòээìжòэé, àвòîìàò äээж àвàã÷ íü õурäàí 

áºãººä àëü ÷ áàéрëàëààñ äээжèéã àвàõ ÷àäвàрòàé, X, Z, theta ãàрûí 

õºäºëãººíòэé. Сòàíäàрòууäàä зîрèëñàí íэã òàвèурòàé, ãурàв 

õүрòэë äээжèéí òàвèурòàé. Тàвèурууäûã äээжíèé шèíжèëãээíèé 

явцàä ñîëüж áîëîõ у÷рààñ õэäэí÷ òîîíû äээжèéã шèíжëэõэä 

õүрэëцээòэé. 11 õ 16 ìì‑èéí od õуруу шèëэíä зîрèуëñàí эñвэë 6 õ 

29 ìì‑èéí od цèíòрèфуãèéí õуруу шèëэíä зîрèуëñàí ñòàíäàрòûí 

2 òàвèурààñ ñîíãîëò õèéõ áîëîìжòîé. 16 ìì‑èéí od õуруу шèëэíä 

зîрèуëñàí 3 õ 60 áàéрëàëòàé äээжíèé òàвèур äàãàëäàж èрäэã. 

Хуруу шèëэíä зîрèуëñàí ººр õэìжээòэé, үíèéí õувüä áàãà, 

àвòîêëàвààр àрèуòãàãääàã, ïîëèïрîïîëèí áуñàä òàвèурууä ºрãºí 

ñîíãîëòòîéãîр áàéäàã. Custom Rack Wizard ãэñэí ñîíãîëòîîр 

õэрэãëэã÷ ººрñäèéíõºº õэрэãцээíä íèéцñэí, õэрэãëэõ òàвèурууäûã 

ïрîãрàììä îрууëàí ñîíãîõ áîëîìжòîé. Перèñòàòèê шàõуурãàíû 

õурäûã õяíàж, шààрäëàãàòàé áîë äээжèéã зàéëж äàãàëäàõ 

áîõèрäëууäûã àрèëãàíà. Авòî äээж àвàã÷èéí òîõèрууëãûã äэëãэцэí 

äээр õàрж áүõ ñòàíäàрòууä áîëîí äээжүүä, ÷àíàрûí õяíàëòûí 

ууñìàëууäûí áàéрëàëûã үзүүëж áàéíà. Ууршèëò áîëîí äºëíººñ 

õàìãààëàõûí òуëä áүрõүүëèéã ñàíàë áîëãîж áîëío. 

Шèíãэëэã÷

SPS 3‑ò зîрèуëñàí íàрèéõàí òàрèур áүõèé шèíãэëэã÷èéã 

ñîíãîëòòîéãîîр àв÷ áîëíî. Шèíжèëãээ õèéõèéí ºìíº 

òуíäàñжèëòûã áàãàñãàõ зîрèëãîîр õîëèã÷èéí үүрãèéã ãүéцэòãэäэã. 

Авòîìàòààр îíëàéíààр äээжèéã ºрãºí õүрээíä шèíãэрүүëэõ 

ñîíãîëòууäûã àвàõ áîëîìжòîé áà õэрэãëэã÷ ººрºº õîëèõ ñîíãîëò 

áîëîí íàрèéв÷ëàëûã îрууëж ºãíº. Сîíãîëòîîр àвàõ RoboPrep 

ïрîãрàììûí òуñëàìжòàéãààр îíëàéíààр áуñ äээжèéã шèíãэëэõ, 

урвàëжèéã íэìэõ, íэã áîëîí îëîí эëеìеíòèéí êàëèвáрîвêèéí 

ñòàíäàрòûã áэëòãэõ ÷àäàìжòàé áîëãîíî. 20 ìë‑èéã 1:20 

õàрüцààãààр шèíãэëэõэä шèíãэрүүëэëòèéí àëäàà <2% áàéíà.

SIPS îíëàéíààр шèíãэрүүëэõ

Нэã шàõуурãàò Agilent SIPS 10 áîëîí Agilent SIPS 20 

íэã ñòàíäàрòûí ууñìàëààñ шèíãэëэõ зàìààр äºëºí Аòîìûí 

шèíãээëòèéí ñòïеêòрîñêîïèéí îíëàéí îëîí цэãò êàëèáрîвêààр 

õàíãàж ºãäºã. Оëîí òºрëèéí äээжүүäèéã òэр äîр íü шèíãэëэõèéí 

òуëä “Уõààëàã зàéëàëò”‑òàé у÷рààñ àëäààã àрèëãàж ÷àääàã. Agilent 

SIPS 20 íü äºëºí ñòàíäàрòûã íэìэõ àíàëèзууä, òîäîòãîã÷èéã 

íэìэõ, äээжүүäèéã îíëàéíààр õàрàõ, õурäàв÷èëñàí äàрààëñàí 

шèíжèëãээíèé үеä îíëàéíààр äîòîîä ñòàíäàрòûã зàñвàрëàõûã 

íэвòрүүëж áүãäèéã àвòîìàò÷èëñàí.

Дºëíèé ìэäрэìжèéã ñàéжрууëñàí

Ажèëеíòèéí ACT 80 Аòîìûã Бàяжууëàã÷ õîîëîéòîé у÷рààñ 

àãààр/àцеòеëèíû эëеìеíòèéí үеä äºëºí АШ‑èéí ìэäрэìж 2‑3 

äàõèí íэìэãääэã. 

Иëрүүëэëòèéí õязãààрûã уëàì áàãà òүвшèíä áîëãîñîí. 

Уëàìжëàëò ëàìïууäûí îрîíä ºíäºр ÷àäàëòàé UltrAA 

ëàìïууäûã õэрэãëэäэã áîëñíîîр шààрäëàãàòàé õàìãèéí áàãà 

òүвшèíä õүрòэë èëрүүëэëòèéí õязãààрûã áуурууëж ÷àäñàí. 

Өäººëòèéí äүíä цàцрàëòûí õү÷èéã òàв äàõèí íэìэãäүүëж áàрàã 40 

õүрòэë õувèàр ìэäрэõ ÷àäвàрûã äээшëүүëñэí. UltrAA ëàìïууäûã 

òуñàä íü ãàäààä õяíàëòûí ìîäуëààр цэíэãëэäэã áºãººä эíэ íü 

íэãэí зэрэã 2 ëàìïûã àжèëëууäàã. 240 FS áîëîí 240 Z áàãàжууä 

õî¸уëàà ñîíãîëòîîр ãàäààä õяíàëòûí ìîäуëûã àв÷ áîëíî. 

Гèäрèäèéã үүñãэõ 

VGA 77 Уур үүñãэõ äàãàëäàõ õэрэãñëэëèéí òуñëàìжòàéãààр ìàш 

áîãèíî õуãàцààíä Hg, As, Se, Sb, Te, Bi, Sn эëеìеíòүүäèéã µg/l‑èéí 

êîíцеíòрàцèéí òүвшèíä òîäîрõîéëíî. Ерäèéí íàрèéв÷ëàë 1‑2% 

RSD (õàрüцàíãуé ñòàíäàрòûí ãàжèëò)‑òàé, íэã цàãò 60‑70 äээжèéã 

шèíжëэõ õү÷èí ÷àäàëòàé. Авòîìàò äээж àвàã÷èéã õэрэãëэõ áîëîí 

ETC 60‑èéí òуñëàìжòàéãààр õүíèé õàрàà õяíàëòãүéãээр àжèëëàõ 

үеä SPS 3 Дээж áэëòãэõ ñèñòеìòэé цуã àжèëëàõ áîëîìжòîé. 

“Plug‑in” áуюу зàëãàñàí ìîäуëûí үеä òуõàéí òîäîрõîé íэã 

ãèäрèäэä зîрèуëàí àжèëëàíà. Эëеìеíòүүäèéã õîîрîíä íü ñîëèõ 

үеä ìîäуëûã ººр÷ëºí íэã íü íºãººãººñºº áîõèрäîõîîñ урüä÷èëàí 

ñэрãèéëäэã. 

Хүíèé õàрàà õяíàëòãүéãээр ãèäрèäèéí шèíжèëãээã 
õèéõ 

Ажèëеíòèéí ETC 60 Эëеêòрîíòерìî òеìïерàòурûí õяíàëòûã 

VGA 77 áîëîí SPS 3 Дээж áэëòãэõ ñèñòеìòэé õàìòàòãàñíààр 

ãèäрèäèéí шèíжèëãээã õүíèé õàрàà õяíàëòãүéãээр õèéõ 

áîëîìжòîé áºãººä äºëºí ãèäрèäèéã òîäîрõîéëîõòîé õàрüцууëáàë 

ìэäрэìжèéã 30 õүрòэë õувèàр íэìэãäүүëíэ. Хяíàëòûí õэñэã íü 

ìэäрэã÷òэé ñîíãîëòûã õèéõ äэëãэцòэé. Хяíàëòûí õэñэãò òуõàéí 

эëеìеíòэä òîõèрîõ òеìïерàòурûí ïрîãрàììààр õàíãàж ºãºõ 

áºãººä үүíèéã ººр÷èëж, õàäãàëж áîëíî. Дуëààíû òеìïерàòур 

(Thermocouple temperature) õүрээëэí áуé îр÷íû òеìïерàòурààñ 

999°C‑ûí õîîрîíä õяíàíà. 

Грàфèò зууõ áîëîí зууõíû autosample 

240/240FS/280FS AA àïïàрàòууä íü äàãàëäàõ õэрэãñэëòэéü 

äэëãэрэíãүé 4 õууäàñíû үзүүëэëòээñ õàрíà уу. 

Уòààã ãàäàãшëууëàõ 

Гàäàãшëууëàõ ñèñòеìòэé (exhaust) õîëáîãäñîí зууõ 

àжèëëàõ үеä үүññэí уòààã äээшëэõ õэñãèéí àрä ãàäàãшëууëàõ 

õэñэã зàéëууëíà. LED áîëîí òîëü íü ãуурñ äээжíèé òîõèрãîî 

áîëîí õàрàãäàëòûã ñàéжрууëíà. Хэрэв òîëü exposed áîëñîí 

үеä òîõèîëäîëä õàìãààëàëòûí äîòîрõè òүãжээ íü зууõíû үéë 

àжèëëàãààã ñààòууëíà. 

Сàíàë áîëãîõ îр÷íû íºõцºë: 

Бàãàжèéã õàäãàëàõ íºõцºëä: Ор÷íû ÷èéãшèë: 5–45 °C at 20–80 % 

Ажèëëàõ íºõцºëä: Ор÷íû ÷èéãшèë: <853 m, 10–35 °C, 8–80 %; 

853–2133 m, 10–25°C, 8– 80 % 

Öàõèëãààíû шààрäëàãà: (240/240FS,280FS AA) – зàëãуурàíäàà 3 

уòàñòàé íэã фàзûí õувüñàõ ãүéäëèéí цàõèëãààí òэжээëä õîëáîíî. 

Öàõèëãààí: 100/120/220/240 VAC ±10%, 230 VAC +14% ‑6%, 230 

VAC +6% ‑14% 50/60 Hz. 

Öàõèëãààíû шààрäëàãà (240Z,280Z AA) – зàëãуурàíäàà 3 уòàñòàé 

íэã фàзûí õувüñàõ ãүéäëèéí цàõèëãààí òэжээëä õîëáîíî. 

Öàõèëãààí: 208, 220 эñвэë 240 VAC ±10% 50/60 Hz. Rated current 15 

A. Зºвшººрºãäºõ ãүéäэëèéí õàìãèéí èõäээ 28 А áàéíà. Öàõèëãààí 

үүñãэвэр íü ãүéäэë õàìãààëàã÷òàé áàéõ ¸ñòîé. 

Гàëûí үéë àжèëëàãààíû õèéí шààрäëàãà Аãààрûí õàíãàìж: Öэвэр, 

õуурàé, òîñãүé, äàрàëò: 350 kPa (50psi). 

Зàрцууëàëòûí õэìжээ: 11–20 ë/ìèí

Ацеòеëèíû шààрäëàãà: 99.0% ‑èéí цэвэршèëòòэé, ñàвàëàëòàíä 

áàéõäàà 75 kPa äàрàëòòàé (Азîòûí èñэë: Öэвэршèëò íü (99.5% 

pure) 350 kPa (50 psi) äàрàëòòàé. 

Зàрцууëàëòûí õэìжээ: 11–20 L/min. 

Уур ãàрãàõ 

Сïеêòрîìеòр íü ззàвàë ãàäàãшàà ñувàãòàé ãàрãàëãààíû ñèñòеìèéí 

äîîр áàéрëàõ ¸ñòîé. Хàìãèéí áàãà шààрäàãäàõ урñãàë íü 6ì3/ìèí 

/200cfm/. 
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VGA 77 èéí õèéí шààрäëàãà: Арãîí áà àзîòûã õэрэãëэõ áà 

цэвэршèëò íü 99.99% /õуурàé/ 300 kPa – ûí äàрàëòòàé, зàрцууëàëò 

íü: 0,1 ë/ìèí 

GTA 120 – èéí õèéí шààрäëàãà: Арãîí áà àзîòûã õэрэãëэõ áà 

цэвэршèëò íü 99.99% /õуурàé/ 140 kPa – ûí äàрàëòòàé , зàрцууëàëò 

íü: 0.5–3.8 ë/ìèí 

GTA 120 – èéí òэжээëèéí шààрäëàãà: 

Зàëãуурàíäàà 3 уòàñòàé íэã фàзûí õувüñàõ ãүéäëèéí цàõèëãààí 

òэжээëä õîëáîíî. 208, 220 юìуу 240 VAC ±10% 50/60 Hz‑15Аìïерò 

зàëãàíà. Хэрэв 35 А áîëãîж èõэñãэвэë 1 s, 20 А ‑ä áîë 10 s/ñеê/ 

áîëãîõ áà 1‑2 ìèíуò òуòàìä äээрõè үéëäëèéã äàвòàíà. Öàõèëãààí 

õэëõээ òàñàрñàí үеä òîãíîîñ íü ñàëãàõ õэрэãòэé 

GTA 120‑èéí уñûã õºрãºõ ‑1,5ëèòр/ìèí‑èéí урñãàëûí õурäòàé 

áàéõ үеä 180 kPa (27 psi) äàрàëòòàé, 25 °C (70 °F) äуëààíòàé 

íºõцºëä уñûã õºрãºã÷èéã àжèëëууëíà. 

Сурãàëòûí шààрäëàãà ‑ Дэìжëэã áîëîí ñурãàëò 

Agilent íü эêñïерò application áîëîí үéë÷èëãээíèé äэìжëэãээр 

õàíãàäàãààрàà àëäàрòàé. Agilent үéëäвэрëэã÷èéí òүвшèíä 

ñурãàãäñàí ìэрãэжèëòíээр hardware, software, эñвэë application‑

ууäûí äэìжëэãèéã, òàíûã õààíà áàéãàà áүõ ãàзàрò õàíãàõàä 

áэëэí áàéäàã äэëõèéí íèéòèéí ñүëжээòэé. Үéë÷èëãээ íü äàрààõ 

áүрэëäэõүүíээñ áүрäэíэ. 

• Бүòэí 12 ñàрûí áàòàëãààòàé äэìжëэã

• Дîëîî /7/ жèëèéí hardware äэìжëэãèéã õàìãèéí ñүүëèéí

íэãжèéã үéëäвэрëэñэí õуãàцààãààр ºãíº. Эíэõүү õуãàцààíû 

äàрàà эä àíãèуä áîëîí õàíãàìжууä íü áîëîìжòîé áîë 

õàíãàãäàíà. 

• Урüä÷èëàí ñэрãèéëэõ òеõíèêèéí үéë÷èëãээã òîãòìîë үéë

àжèëëàãàà áîëîí ñуë зîãñîëòûí õуãàцààã áуурууëàõ 

• Troubleshooting, òеõíèéêèéí үéë÷èëãээ áîëîí зàñàõ

• Software äэìжëэãèéí үéë÷èëãээ Иж áүрэí áàòàëãààíû ñуíãàëò

áîëîí үéë÷èëãээíèé ãэрээ, ãàäààä òîíîã òºõººрºìжèéã 

îрîëцууëíà. 

• Сурãàëòûí àíãè òàíõèì ìºí áàãòàíà.

Бàãàж
Æèí Хэìжээ Тэжээë

Бàãëàà áîîäîëãүé êã(lb) Ө*Ө*У cì (èí÷) ÂА
240 AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170

240FS AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170

280FS AA 75 (165) 79 x 58 x 74 (31 x 23 x 30) 225

240Z AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 3500*

280Z AA 61 (134) 79 x 58 x 74 (31 x 23 x 30) 3500* 

GTA 120 41 (90) 24 x 60 x 59 (10 x 24 x 23) 3500*

GTA 120 for 240 Z/ 280Z AA 52 (115) 24 x 60 x 59 (10 x 24 x 23) 3500*

PSD 120 6 (13.2) 30 x 38 x 31 (12 x 15 x12.4) Incl. with GTA

VGA 77 5.5 (12) 32 x 21 x 27 (13 x 8 x 11) 20

ETC 60 5 (11) 26 x 26 x 8 (10 x 10 x 3) 550 max.

SIPS 10/20 9 (20) 28 x 29 x 22 (11 x 11 x 8.5) 80

SIPS electronic control module ** 22.5 x 38.5 x 10 (9 x 15.5x 4)

UltrAA lamp control module 7.5 (16.5) 24 x 14.5 x 35.5 (9.5 x 5.7x 14) 150

Agilent 240FS/GTA120/PSD120/UltrAA System –Аòîì шèíãээëòèéí ñïеêòрîñêîï 

Аòîìûí шèíãээëòèéí ñïеêòрîñêîïè ‑ /AAS/

№ Бàрààíû íэр Теõíèêèéí òîäîрõîéëîëò
1 Шинжилгээний обьект Бүх төрлийн геологийн дээж, хөрс ус

2 Детектор Фото өсгөгч гуурс

3 Долгионы уртын муж 185-900nm үүнээс дээш

4 Монохроматор
Автоматаар долгионы урт сонгох болон пик-д зориулагдсан моторжсон дамжуулалттай Литроввын дизайн, 
Эччелийн төрөл, Czerny - turner төрлийн аль нэг нь

5 Долгионы давтамжийн урт 0.2, 0.5, 1.0, ба 0.2nm спектр

6 Оптик Давхар оптик цацраг

7 Фон засагч
Өндөр эрчимтэй дейтерий ламп ашиглан тогтмол тасралтгүй спектр үүсэгдэг давхар цацрагийн фон засагч 
суурилуулсан

8 Дөлний суурь
Дөлний суурьны өндөр болон явуулах байрлалыг өөрөө засдаг байх /агаар /С2Н2/ 10см титан нүхтэй дөлний 
суурьтай байх

9 Хөндий катодтай лампны суурь Нийт 3-с доошгүй лампны байрлалтай, автомат тохируулагчтай байх

10
Графитан зуух

Дижитал температур тохируулагч, дижитал газ тохируулагч, температурын муж бүрт температур тохируулагч, 
өндөр мэдрэмтгий давхар хийн системийн горим, графит хоолойн хэд хэдэн төрөл, зуухны хөргүүрийн хамт/
өндөр нягттай, пиро бүрхүүлтэй бас платформ маягийн графит хоолой/

11
Автомат дээжлэгч Графитан зуухаар шинжилгээ хийхэд зориулагдсан суурьтай байх, 60-аас доошгүй дээжлэгчтэй, дээжний 

зориулалтын полиэтилен савны хамт байх

12
Багажны хамгийн орчин үеийн,
зориулалтын компьютерийн иж
бүрдэл

Тоног төхөөрөмжийн шаардлагад нийцэх комьпютер

13 Принтер Тухайн аппаратны шаардлагад нийцэхүйц,

14
Компрессор

Зэврэлд ордоггүй материалаар хийгдсэн байх
220-240V, 50Hz хүчин чадалтай
2900rpm эргэлтийн хүчтэй
50L/min гаралтын хүчин чадалтай

15 Тог баригч (UPS) Тоног төхөөрөмжийн хүчин чадалыг хангасан 30 минут тог барьдаг байх

16 Гидрид систем
Өндөр температурт тэсвэртэй шилэн /кварцан/ хоолойтой төхөөрөмж, As, Se, Pb,Sb гэх мэт элементүүдийг 
хэмжих зориулалттай.

17
Сэлбэг хэрэгслийн тоо 1000 дээжинд шинжилгээ хийхэд хүрэлцэхүйц байх

Санал болгож буй сэлбэг хэрэгслийн жагсаалт

18
Хөндий катодтай ламп

Алт /Au/, мөнгө /Ag/, зэс /Cu/, цайр /Zn/, хартугалга /Pb/, никель /Ni/, кобальт /Co/, палатин /Pt/, Палади /Pd/, 
мышьяк /As/, сурьма /Sb/, Молибден /Mo/, бисмут /Bi/, кадми /Cd/, Mg, селен/Se/ элементүүдийн дан хөндий 
катодтай ламт

19 Хийн төрөл Ацетелиний хий - 1ширхэг

20
Баталгаат хугацаа

Баталгаат хугацаа нь 12 сар ба энэ хугацаанд гарсан ямар нэгэн доголдол, механик гэмтлээс бусад эвдрэлийг 
үнэ төлбөргүй засварлах, 
Инженер техникийн албаны танилцуулага ирүүлэх

21
Суурилуулалт

Атом шингээлтийн спектрометрийг захиалагч хүлээн авснаас хойш 1 долоо хоногийн дотор худалдагч тал 
төхөөрөмжийг суурилуулж бүрэн ажиллагаанд оруулна. Багажийг суурилуулж бүр үйл ажиллагааг шалгаж 
баталгаажуулах ажиллагаанд оруулан ажилтныг байлцуулан, протокол үйлдэн захиалагчид хүлээлгэн өгөх

22
Сургалт

Атом шингээлтийн спектрометрийг бүрэн суурьлуулсны дараа лабораторийн 3-4 ажилтныг 3-5 өдөрт багтаан 
төхөөрөмжийн ажиллагаа,
программ хангамжийн ажиллагаанд сургана. Сургалт дараах сэдвийг заавал хамарсан байх шаардлагатай. 
Үүнд:
- Атом шингээлтийн спектрометрийг ажиллуулах ерөнхий зарчим
- Аюулгүй ажиллагааны зарчим
- Гарч болох алдаа түүнийг залруулах, сэргийлэх,
- Төхөөрөмжид хийх үйлчилгээ
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DESIGN OVERVIEW 

40/240 AA 

The 140/240 AA are external PC‑controlled Atomic 

Absorptionspectrometers fitted with four lamp positions, choice of 

manual orautomatic lamp selection and automatic or programmable 

gas control.The 240 AA is a true double‑beam spectrometer to ensure 

a stablebaseline. The 140 AA is a single‑beam spectrometer, allowing 

maximum light throughput. Supplied with SpectrAA Base software.

The 140/240 Series AA are suitable for manual flame analyses 

andvapor generation using the VGA 77 Vapor Generation Accessory. 

Automated flame analyses and graphite furnace analyses aresupported 

with additional accessories. The 240G AA is dedicated toGFAA 

determinations and includes the GTA 120 Graphite Tube Atomizer and 

PSD 120. 

240FS/280FS AA 

The 240FS/280FS AA are external PC‑controlled Atomic 

Absorptionspectrometers supporting multi‑element flame AA 

determinations using Fast Sequential analysis for improved sample 

throughputwith flame AA. The 240FS/280FS AA are both true double‑

beamspectrometers to ensure a stable baseline. Supplied with 

SpectrAABase and PRO software. The 240FS/280FS AA are suitable 

formanual flame analyses and vapor generation using the VGA 77 

Vapor Generation Accessory. Automated flame analyses and graphite 

furnace analyses are supported with additional accessories. 

240Z/280Z AA 

The 240Z/280Z AA are external PC‑controlled Atomic 

Absorptionspectrometers dedicated to Zeeman graphite furnace 

AAdeterminations using the GTA 120 Graphite Tube Atomizer and PSD 

120 Programmable Sample Dispenser. The 240Z AA is supplied with 

SpectrAA Base software. The 280Z AA is supplied with SpectrAABase 

Agilent 140/240/280 Series AA

 
 
Productive. Precise. Reliable.

SPECIFICATIONS

Agilent 140/240/280 Series AA spectrometers are manufactured according to a quality 

management system certified to ISO 9001.

Design overview 

• The Agilent 140/240/280 Series AA comprises:

•  140/240 Series AA

•  240FS/280FS AA with Fast Sequential capability

•  240Z/280Z AA with Zeeman GFAA capability

• Duo AA with simultaneous fl ame/furnace capability

  
Албан бус Монгол орчуулга  Agilent Technologies компанийн Монгол дахь албан ёсны 

дистрибютор Медимпекс Интернэйшнл ХХК 
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AGILENT 240/280 Маркийн Атомын Шингээлтийн Спектрометрүүд (АШС) 

Хүчин чадал сайтай, Нарийвчлал өндөртэй, Бат бөх 
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Загварын ерөнхий танилцуулга 

Ажилентийн 240/280 Маркийн Атомын 
шингээлтийн спектрометрүүд нь дараахь 
моделуудаас бүрдэнэ. Үүнд: 

 240 Маркийн Атомын Шингээлтийн 
Спектрометр. 

 Элементүүдийг угсруулан шинжлэх 
240FS/280FS Атомын Шингээлтийн 
Спектрометр 

 Zeeman Графитан Зуухтай Атомын 
Шингээлтийн Спектрометр (GFAA)-ийн 
чадамж 

 Дөлийн болон графитан (бал чулуу) зуух 
хоёрын нэгэн зэрэг үйл ажиллагаатай Duo 
Aтомын шингээлтийн спектрометр  

and PRO software. Automated vapor generation determinationsare 

supported with additional accessories. 

AA Duo 

Agilent AA Duo systems are external PC‑controlled Atomic 

Absorptionspectrometers supporting multi‑element flame AA 

determinations using Fast Sequential analysis for improved sample 

throughput withflame AA (55B is suitable for manual flame analyses) 

and dedicatedZeeman graphite furnace AA determinations using the 

GTA 120 Graphite Tube Atomizer and PSD 120 Programmable Sample 

Dispenser. Simultaneous flame and furnace operation is supported. 

The flame AA module is fitted with the integrated SIPS power supply 

(except the55B AA). The Zeeman AA module is fitted with an integrated 

UltrAAlamp control module supporting UltrAA lamp operation in two 

lamppositions and an integrated furnace viewing camera facilitating 

realtime viewing inside the graphite tube. Agilent AA Duo systems 

aresupplied with SpectrAA Base and PRO software. Automated flame 

AA and vapor generation determinations are supported with additional 

accessories. 

Optics

Narrow beam optics match fl ame and furnace profi les. Optics 

mounted on a reinforced fl at plate with a fi tted cover for protection 

from dust and vapor. Mirror surfaces are quartz overcoated for 

enhanced protection. The 240/240FS/280FS AA feature a single beam 

splitter plus a Rotating Beam Combiner, which alternately passes the 

sample or reference beam into the monochromator for maximum light 

transmission. Wavelength range is 185–900 nm. 

Monochromator (140/240/240FS/240Z AA)

Automated self‑calibrating 250 mm focal length Czerny‑Turner 

monochromator with microstepping driver for enhanced resolution. 

Features a holographic diffraction grating with 1200 lines/mm 

blazed at 240 nm. Dispersion 3.1–2.3 nm/mm. Software controlled 

wavelength selection and peaking. Wavelength slew rate 2000 nm/min 

(240FS AA only). Wavelength repeatability: ±0.04 nm. Selected wide 

range photomultiplier tube detector (type R446 or type R955 (240Z AA 

only)) for best signal to noise performance. Automated slit selection. 

Settings: 0.2, 0.5 and 1.0 nm plus reduced height slit of 0.5 nm for 

graphite furnace operation.

Monochromator (280FS/280Z AA)

Automated self‑calibrating 330 mm focal length Czerny‑Turner 

monochromator with microstepping driver for enhanced resolution. 

Features holographic diffraction grating with 1800 lines/mm blazed at 

240 nm. Dispersion 1.6–0.8 nm/mm. Software controlled wavelength 

selection and peaking. Wavelength slew rate 2025 nm/min (280FS AA 

only). Wavelength repeatability: ±0.035 nm. Selected high sensitivity 

wide range photomultiplier tube detector (type R955 covering 185– 

900 nm or R4332 covering 185–750 nm (280Z AA only)) for best 

signal to noise performance. Automated slit selection. Settings: 0.1, 

0.2, 0.5 and 1.0 nm plus reduced height slit of 0.5 nm for graphite 

furnace operation.

Lamps

Support for four lamps (140/240/240FS/240Z AA) or eight 

lamps (280FS/280Z AA). Lamps mounted in fi xed positions. Fast 

lamp selection using mirror with either manual (140/240 AA only) or 

automated selection. Compatible with coded, uncoded or high intensity 

UltrAA lamps (140/240/240FS AA require optional external control 

module and looming). 280FS AA features factory‑installed looming 

supporting up to four high intensity UltrAA lamps (280FS AA requires 

optional external control module). All lamp positions on the 240Z AA 

support UltrAA lamp operation. An external control module is required. 

An optional integral control module is available, which supports two 

UltrAA lamps. 280Z AA features integral control module supporting two 

UltrAA lamps. Two other lamp positions support UltrAA lamp operation 

(requires optional external control module). Lamps secured by the 

base without restraining clips or power cables. Lamps automatically 

switched off at the end of analysis. Automated prewarming of next lamp 

in sequence.

AGILENT 140/240/280 SERIES AA 

INSTRUMENT HARDWARE

Background correction (140/240/240FS/280FS AA)

High intensity deuterium background corrector covering 

wavelength range 185–425 nm. Corrects up to 2.5 background 

absorbance. 2 ms response. Electronic modulation with automatic 

gain attenuation for improved beam balance. Deuterium lamp easily 

aligned and replaced by the user. Optimized electronic control ensures 

long lamp lifetime. 

Background correction (240Z/280Z AA)

Zeeman background correction available across full wavelength 

range. Features electronically modulated (twice mains frequency) 

transverse AC electromagnet with peak fi eld‑on strength of 0.8 

Tesla during Read period. Less than 5 ms response time between 

background and atomic measurements with three point polynomial 

interpolation of background signals for enhanced correction capability 

with rapidly changing background signals. Corrects up to 2.5 

background absorbance. Magnetic fi eld strength PC‑controlled over 

range 0.1–0.8 Tesla, enabling optimization of background correction 

for enhanced sensitivity and reduced interferences. Magnet field 
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strength locked during measurement minimizing effect of mains 

voltage variations. Coil sealed against moisture and corrosive vapors 

and fi tted with a magnet temperature interlock for over‑temperature 

protection. Complies with International Commission on Non‑Ionizing 

Radiation Protection (ICNIRP) guidelines for exposure to time‑varying 

magnetic fi elds.

Internal air purge

Barb fi tting on rear of spectrometer enables connection to a clean, 

dry air supply for purging the instrument internally. This excludes 

dust and corrosive vapors, enhancing corrosion protection in rigorous 

conditions.

Gas control (140/240/240FS/280FS AA)

Automatic gas control (140/240 optional) has preset oxidant 

flow and manual fuel flow control with flow display using a flow 

meter. Ignition on air/acetylene with automatic oxidant change‑over. 

Interlocked safety system prevents selection of the nitrous oxide fl ame 

if the nitrous oxide burner is not fitted. Hammer programmable gas 

control (140/240 optional, 240FS/280FS standard) features software 

controlled gas fl ows with automatic setting of gas fl ows for each 

element. Ignition on air/acetylene with automatic oxidant change‑

over. Interlocked safety system prevents selection of the nitrous oxide 

flame if the nitrous oxide burner is not fitted. Fast response Hammer 

solenoid valve selects gas flow within 30 ms for rapid regulation and 

stabilization of selected gas flow.

Flame safety system (140/240/240FS/280FS AA)

Separate ignite and fl ame‑off buttons. Ignition only occurs when 

the ignite button is held. Eight safety interlocks monitor burner type, 

burner correctly fi tted, liquid trap, pressure relief bung, fl ame shield, 

fl ame operation, mains power, oxidant pressure within safety reservoir 

and deuterium lamp cover. Gas connections to atomization system 

made directly — there are no loose gas hoses. Separate upper and 

lower fl ame shields and a chimney protect the operator against heat 

and UV radiation from the fl ame. External adjustment of all burner and 

spray chamber controls. Violation of any safety interlock either inhibits 

fl ame ignition or extinguishes existing fl ame.

Flame atomization (140/240/240FS/280FS AA)

Universal Mark 7 atomization system supplied as standard. 

Features a fl uorinated high density polyethylene spray chamber 

compatible with acidic and organic solutions (requires optional organic 

O‑ring kit). ‘Twist and lock’ assembly ensures simple maintenance. 

Features a pressure relief bung at the rear of the spray chamber. 

Removable twin‑headed mixing paddles can be positioned in the spray 

chamber to improve mixing and extend operation with high dissolved 

solids solutions. An externally adjustable glass impact bead provides 

tuneable performance for optimum sensitivity and best precision. 

Optional Tefl on bead for use with HF solutions. Integral nebulizer with 

adjustable fl ow, inert platinum/iridium capillary and PEEK venturi for 

corrosion resistance. Integral liquid trap with magnetic fl oat liquid 

level interlock. Burner constructed from Incoloy alloy with Tefl on base 

for corrosion resistance. Choice of air‑acetylene or nitrous oxide‑

acetylene burners. Manual adjustment of burner height and burner 

rotation. 280FS AA features automated setting of burner height for 

each element.

Typical performance (140/240/240FS/280FS AA)

>0.9 Absorbance with precision of < 0.5% RSD from ten 5 s 

integrations for 5 mg/L Cu standard.

Graphite furnace (240Z/280Z AA)

GTA120 Graphite Tube Atomizer features Constant Temperature 

Zone design for rapid atomization and reduced interferences. 

Features Dynamic Feedback Temperature Control with cooling water 

temperature compensation for enhanced temperature accuracy without 

external sensors. Up to 20 temperature steps per program with 

temperature programmable from 40‑3000 °C. Heating rate is software 

controlled with maximum ramp rate of 2000 °C/s. Choice of two inert 

gases with PC‑controlled fl ows. Separate internal and external gas 

fl ows. Internal fl ow is software controlled over range 0–0.3 L/min. 

Fixed external gas fl ow of 0.5 L/min. with PC‑controlled boost fl ow 

of 3.0 L/min. during atomization. Two stage external fl ows reduce gas 

consumption and improve tube lifetimes. Typical tube lifetimes exceed 

5,000 fi rings for Cu using an atomization temperature of 2300 °C. 

Graphite tube enclosed in an inert gas atmosphere by a one piece 

graphite shroud. Solid titanium furnace workhead features quartz end 

windows for high light transmission. Rapid release mechanism for 

easy tube replacement. Tube and electrode fi ring counters provided.

Furnace autosampling (240Z/280Z AA)

PSD120 Programmable Sample Dispenser provides capacity for 

up to 50 samples in 2 mL microvials, plus fi ve central 10 mL vessels 

for blank, standard and modifi ers. Automatically prepares up to a 10 

point concentration or standard additions calibration from one bulk 

standard. Premix mode provided for use with manually prepared 

standards. Automatic addition of up to three chemical modifi ers with 

pre/post or co‑injection of the modifi er. Automatic over range volume 

reduction reduces sample volume by a user determined dilution 

factor enabling re‑determination of over range samples. Automatic 

Tube Condition option to remove contamination when over range 

samples occur. Preconcentrate samples for enhanced sensitivity 

using multiple injection up to 99 times. ‘Hot Injection’ allows injection 

into a heated tube for faster programs and enhanced precision with 

organic solvents. Injection temperature programmable from 40–200 

°C with programmable injection rate. Dispensing volume variable from 

1–70 µL with < 1% repeatability (5–70 µL). Air segmented solution 

pickup. 1 L pressurized rinse vessel. Flow through capillary rinse after 

each injection. Ultra stable mounting mechanism with position lock. 

Optional high capacity carousel increases capacity up to 130 samples 

using smaller 1.1 mL microvials, plus up to fi ve central 10 mL vessels 

for blank, standard and modifi ers.

Furnace safety system (240Z/280Z AA)

Three instrument safety interlocks monitor mains power, magnet 

connected and magnet temperature. Five additional furnace safety 

interlocks monitor inert gas pressure, cooling water pressure and 

temperature, graphite tube presence and transformer temperature. 

Violation of any safety interlock either inhibits Zeeman furnace 

operation or terminates furnace fi ring.

Furnace viewing (240Z/280Z AA)

Tube‑CAM option (factory fi tted into the instrument) allows real 

time viewing inside the graphite tube. This enables optimization of the 

dispensing height and allows you to confi rm the optimum drying and 

ashing temperatures during method development, capture still images 

or record videos during analysis.

SPECTRAA SOFTWARE

SpectrAA BASE software

Based on the award winning worksheet concept, SpectrAA Base 

software completes an easy‑to‑use instrument software package. 

Features wizards that guide users through method and sequence 

development and method templates for rapid development of commonly 

used methods. Methods 

• All data, signals (when selected), method and sequence parameters 

are stored in one worksheet fi le

• Default conditions for each element recalled automatically on entry

of the element symbol

• Measure in Absorption or fl ame emission using PROMT,

Integration, Integrate Repeat, peak height or area, furnace PROMT

height or area. Pre‑read delay variable from 0–999 s. Up to 20

replicates with read time from 0.1–30 s

• Minimum Signal Facility skips to the next sample if the fi rst

measurement is less than the specifi ed minimum reading

• Select a different number of replicates for samples and standards

• Eight least squares calibration algorithms provided including New

Rational, Linear, Quadratic and Cubic Fits (through zero or non zero) 

using up to 10 standards, Calibration Blank and multiple Reagent

Blanks. Bracketing Standards and Standard Additions modes also 

provided 

• Calibrations are tested for excess curvature using infl ection tests

with defi ned error actions including Stop, Continue in Abs or

Switch to Next Method

• Verify calibration fi t using goodness of fi t data or overlay a

Reference Calibration to compare shape and sensitivity

• Programmable recalibration and reslope rates. Reslopes eliminate

need for full recalibration

• Signal expansion factor of 0.1–100 available in all calibration

modes

• Surface Response Methodology (SRM) auto‑optimization routine

allows fast, easy auto‑optimization of the GFAA ashing and

atomization temperatures

• Pre‑emptive sampling allows the software to move the probe to the

next sample while a reading is in progress to improve productivity

by up to 15% using fl ame autosampling

• Smart Rinse optimizes the rinse time between samples by monitoring 

wash‑out, improving productivity with fl ame autosampling

• Ten QC tests provided including QC Blank, QC Standard, QC

Spike, Matrix Spike, Lab Control Sample, Duplicate, Precision

(replicate %RSD), Correlation Coeffi cient and Detection Limit

tests. Selectable error actions include Stop, Flag and Continue;

Retry, Flag and Continue; Recalibrate and Repeat or Switch to Next

Method. All data is date and time stamped

• Programmable measurement rate for QC tests (counted using

solution or replicates)

• Optional PRO software provides extended capabilities designed to

meet US EPA and other international compliance standards plus a

simple equation editor enabling custom test defi nition

Sequences

• Weight/volume and dilution correction provided. Correction factors

can be applied before or during analysis

• Fully editable sample label list allowing random selection of

samples by element with option to manually schedule QC tests

• Programmable delay before start of any method for system

stabilization

• Optional tube condition or tube clean facility at start of each furnace 

method.

• Initiate a sequence with measurement of a full calibration,

Calibration blank, Reslope or sample

• Sequence options include graphics storage and end of run actions

for lamps, fl ame and alarm.
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• Measure up to 999 randomly selected samples for up to 30 methods 

• Pause autorun at any time and restart from any method/sample.

• Run priority samples immediately by interrupting the current

sequence for measurement of any element/sample combination

the sequence automatically resumes

Analysis & Reporting

• Live data display during analysis selectable from Worksheet,

Signal graphics (real time display), Calibration graph or Data log

with options to display tool bar, status block and live read‑out

displays for concentration, mean absorbance, mean background

and precision (%RSD)

• Datalog maintains a time based history of all events including

instrument parameters, results and any status messages

• Graphic displays support overlay and zoom functions plus cursor

readout for absorbance/intensity with time/concentration and

temperature.

• Wavelength scanning capability using scan rate variable from

5–250 nm/min

• Post‑run processing of GFAA data provided, enabling switching

between peak height and area measurements

• Post‑run retrospective data editing by masking replicate or solution 

results for both samples and standards, with option to switch

calibration algorithms

• Unit conversion facilities provided enabling calibration using one

set of units and sample reporting with user defi ned units

• LIMS support includes data export to a serial port/fi le in real time

or after run using ASCII and PRN formats. Option to upload sample

labels and correction factors prior to analysis

• Support for remote control of the AA by using Microsoft Active X/

OLE technology for bi‑directional fl ow of data directly into other

applications running on the desktop

• Wide variety of reporting options with user defi ned selections

including sequential or multi‑element formats, calibration data,

method parameters, concentration, absorbance, precision,

replicate data, background, date/time, correction factors and signal 

graphics.

SpectrAA BASE software

Administration

• Usage counters monitor lamp operating hours, sample

measurements, furnace fi rings and SIPS tubing usage to assist

with GLP compliance

• Custom Rack Wizard allows defi nition of custom racks for use with 

the SPS 3 autosampler

• Optional security system to secure adding/deleting methods,

editing methods and sequence parameters, data editing, result

deletion, rack defi nition and software confi guration settings using

Administrator defi ned password.

• Context sensitive help with extensive indexing and multimedia

content including video demonstrations for ease of use.

SpectrAA PRO software

•  Provides additional capabilities for Duo operation (simultaneous fl

ame and furnace operation), Fast Sequential AA operation for fast

multi‑element fl ame AA determinations, on‑line Internal standard

correction capability and additional QC capabilities including the

capability to customize QC tests.

Optional software

• CFR version software assists users to achieve compliance with the

requirements of the US FDA 21 CFR Part 11 ruling covering audit

trails, electronic records and electronic signatures.

ACCESSORIES

Flame autosampling

B SPS 3 high throughput autosampler with fast, random access, X, 

Z, theta arm movement. Capacity for one dedicated standards rack and 

up to three sample racks. Racks may be exchanged during analysis 

for unlimited sample capacity. Choice of two standards racks for 11 x 

16 mm OD tubes or 6 x 29 mm OD centrifuge tubes. Supplied with 3 

x 60 position sample racks for 16 mm OD tubes. A range of low cost, 

autoclavable, polypropylene sample racks are available for tubes of 

other dimensions. Custom Rack Wizard allow customization of rack 

confi gurations enabling you to use your own rack types. Integral 

peristaltic pump with speed control provides on demand rinsing of the 

probe, eliminating carryover. Autosampler set‑up includes a visual 

display showing location of all standards, samples and QC solutions. 

Optional cover available to prevent contamination or to remove fumes 

or vapors. The cover can be purged, or connected to an exhaust outlet. 

Diluter 

Optional precision syringe based Diluter for SPS 3. Performs 

premixing of samples prior to analysis to reduce settling. Provides 

automatic online over range sample dilution with user defi nable 

dilution and mixing options. Dilutes samples serially until in range, 

or three dilutions completed with result still over range. Optional 

Roboprep software enhances capabilities with off‑line sample 

dilution, reagent addition and preparation of single and multi‑element 

calibration standards. Typical dilution error < 2% for a 1:20 dilution 

to 20 mLs.

SIPS on‑line dilution

Single pump SIPS 10 and dual pump SIPS 20 provide on‑

line multipoint calibration for fl ame AA by dilution of a single bulk 

standard. Immediate dilution of over range samples with ‘Smart Rinse’ 

to eliminate memory effects. SIPS 20 totally automates fl ame standard 

addition analyses, adds modifi ers, spikes samples on‑line and 

introduces internal standard for on‑line correction in Fast Sequential 

mode.

Enhanced fl ame sensitivity

ACT 80 Atom Concentrator Tube increases sensitivity of fl ame AA 

by 2–3 times for air/acetylene elements.

Lower detection limits

High intensity UltrAA lamps are used instead of conventional lamps 

where improved detection limits are required. The boost discharge 

increases emission intensity up to fi ve times and increases sensitivity 

by up to 40%. UltrAA lamps are powered by a separate external control 

module, which can support operation of two lamps simultaneously. 

Fixed boost current eliminates any optimization. Flame instruments 

require optional external control module and looming. 240Z AA 

requires external control module.

Hydride generation

Modular continuous fl ow VGA 77 Vapor Generation Accessory 

allows fast determination of Hg, As, Se, Sb, Te, Bi and Sn at µg/L 

concentrations. Typical precision 1–2 % RSD with sample throughput 

of 60–70 samples/hour. Compatible with the SPS 3 autosampler 

for automated sampling and unattended analyses with the ETC 60. 

‘Plug‑in’ modules can be dedicated to specifi c hydride chemistries. 

By changing modules when switching between elements, you can 

eliminate cross‑contamination.

Unattended hydride analyses

Couple the ETC 60 Electrothermal Temperature Controller with 

the VGA 77 and the SPS 3 autosampler to enable unattended hydride 

determinations and increase sensitivity by up to 30% compared with 

fl ame hydride determinations. Consists of a control unit with builtin 

touch panel keyboard and workhead with user replaceable cell. Control 

unit provides element specifi c temperature programs which can be 

edited and saved. Thermocouple temperature control from ambient to 

999°C.

Graphite furnace, Furnace autosampling and Furnace 
viewing

Available as accessories for the 140/240/240FS/280FS AA. Refer 

to specifi cations on page 6 for details.

Fume extraction

Furnace viewing and exhaust option mounts on the rear of the 

sample compartment and removes fumes produced during furnace 

operation when connected to an exhaust. Features two LEDs and mirror 

to assist tube and sampler alignment and improve viewing. Safety 

interlock inhibits furnace operation if mirror is exposed.

RECOMMENDED ENVIRONMENTAL CONDITIONS

Instrument storage 

5–45°C at 20–80 % relative humidity, non condensing 

Instrument operation 

<853 m, 10–35 oC, 8–80 % relative humidity, non condensing. 

853–2133 m, 10–25 oC, 8–80 % relative humidity, non condensing. 

Electrical requirements (140/240/240FS, 280FS AA) 

Single phase AC supply with three wire system terminated at an 

appropriate receptacle. 100/120/220/240 VAC ±10%, 230 VAC +14% 

‑6%, 230 VAC +6% ‑14% 50/60 Hz. 

Electrical requirements (240Z,280Z AA) 

Two single phase AC supplies required with three wire system 

terminated at an appropriate receptacle. 208, 220 or 240 VAC ±10% 

50/60 Hz. Rated current 15 A. Surge current in excess of the nominal 

rating (up to 35 A) for approx. 1 s, reducing to about 20 A for up to 10 

s, perhaps repeating every 1–2 minutes. The power supply should be 

on a separate mains circuit protected by delayed action fuses and/or 

circuit breakers. 

Gas requirements for fl ame operation 

Air supply: Clean, dry, oil free at pressure of 350 kPa (50 psi). Typical 

consumption 11–20 L/min. 

Acetylene supply: Instrument grade (99.0% pure) packaged in acetone 

at pressure of 75 kPa (11 psi). Typical consumption 1.5–10 L/min. 

Nitrous oxide: Instrument grade (99.5% pure) at pressure of 350 kPa 

(50 psi). Typical consumption 11–20 L/min 

Fume extraction 

Spectrometer must be located under an extraction system ducted 

to an external vent. Minimum fl ow required is 6 cubic metres/min 

(200 cfm). 

Gas requirements for VGA 77 

Argon or nitrogen (dry 99.99% argon preferred) at pressure of 300 

kPa (42 psi). Required consumption 0.1 L/min. 



38 39

ÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈ

Gas requirements for GTA 120 

Argon or nitrogen (dry 99.99% argon preferred) at pressure of 140 

kPa (20 psi). Required consumption 0.5–3.8 L/min. 

Power requirements for GTA 120 

Single phase AC supply with three wire system terminated at an 

appropriate receptacle. 208, 220 or 240 VAC ±10% 50/60 Hz. Rated 

current 15 A. Surge current in excess of the nominal rating (up to 35 

A) for approx. 1 s, reducing to about 20 A for up to 10 s, perhaps

repeating every 1–2 min. The power supply should be on a separate 

mains circuit protected by delayed action fuses and/or circuit breakers. 

Cooling water for GTA 120 

Mains supply or recirculated with fl ow of 1.5 L/min at 180 kPa 

(27 psi) and temperature of 25 °C (70 °F). A refrigerated water cooler 

may be used.

Installation requirements 

A System Installation: For full details of AA installation 

requirements refer to the Preinstallation manual, publication number 

8510119300

Customer support policies

Warranty: Twelve (12) months, though this may vary according to 

location. 

Hardware support period: Seven (7) years from date of last unit 

manufacture. After this time, parts and supplies will be provided if 

available.

Software support: Telediagnostic capability is available for some 

instrument models. Availability of Telediagnostic support may vary 

according to location. Software upgrades to fi x nonconformances or 

safety problems will be issued free of charge. Software upgrades to 

add additional functionality will require an additional fee.

Further details

More information: For further information please consult your 

Agilent offi ce or supplier, or our Web site at www.agilent.com

Instrument
Weight Dimensions Power consumption

Unpacked, kgs (lb) W x D x H, cm (in) VA
240 AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170

240FS AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 170

280FS AA 75 (165) 79 x 58 x 74 (31 x 23 x 30) 225

240Z AA 56 (123) 79 x 58 x 59 (31 x 23 x 23) 3500*

280Z AA 61 (134) 79 x 58 x 74 (31 x 23 x 30) 3500* 

GTA 120 41 (90) 24 x 60 x 59 (10 x 24 x 23) 3500*

GTA 120 for 240 Z/ 280Z AA 52 (115) 24 x 60 x 59 (10 x 24 x 23) 3500*

PSD 120 6 (13.2) 30 x 38 x 31 (12 x 15 x12.4) Incl. with GTA

VGA 77 5.5 (12) 32 x 21 x 27 (13 x 8 x 11) 20

ETC 60 5 (11) 26 x 26 x 8 (10 x 10 x 3) 550 max.

SIPS 10/20 9 (20) 28 x 29 x 22 (11 x 11 x 8.5) 80

SIPS electronic control module ** 22.5 x 38.5 x 10 (9 x 15.5x 4)

UltrAA lamp control module 7.5 (16.5) 24 x 14.5 x 35.5 (9.5 x 5.7x 14) 150

* The GTA will draw surge currents in excess of the nominal rating (refer to the Pre-installation manual, publication number 8510119300 for further details)

** Installed on rear of spectrometer (not required when instrument has an integrated SIPS power supply)

Weights, dimensions and power requirements

240 FS LOCK OUT ‑SPECIFICATION DOCUMENT FOR 
ATOMIC ABSORPTION SPECTROMETER 

Fully automated double beam spectrometer for fast multi‑element 

flame atomic absorption and emission determinations. The system 

must be capable of determining at least 4 elements in a solution 

before moving to the next solution. The flame stoichiometry must be 

optimized for each element during these multi‑element determinations. 

Sample consumption should not exceed 12 mL for the determination 

of 10 elements in 1 sample, using the same flame type, and should 

achieve a maximum precision of 1 % RSD. Selected manufacturer 

must be certified to ISO 9001 standards. Please provide certificate 

of registration for the manufacturer. The ability to purge the complete 

interior of the instrument using a flow of clean air is mandatory to 

exclude dust, dirt and acid fumes and maximize instrument life. 

Optics 

The optical system shall be fully reflective and shall not contain 

any refractive components such as lenses and/or optical fibres to 

ensure optimum transmission efficiency Optical components shall be 

overcoated with quartz for protection and enhanced UV performance. 

The optical system should be mounted on a rigid, cast metallic base 

and be fully sealed from the ambient air to ensure long life. The optics 

shall consist of 2 fixed light paths – one for the sample beam and 

one for the reference beam. The ratio of the sample and reference 

beam intensities shall be continuously monitored at the applied mains 

frequency (50 or 60 Hz) as a minimum. The optics should utilize a 

single beam splitter and a rotating mirror system to achieve the 2 

fixed light paths. The performance of the optical system shall allow 

the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at 

189.0 nm using normal hollow cathode lamps. Computer controlled 

wavelength and slit selection with automatic peaking on each 

analytical wavelength Wavelength repeatability ± 0.040 nm or better 

Slit height setting should be adjustable over range 0.2 – 1.0 nm plus 

at least one reduced height slit should be available for graphite furnace 

operation Light detection shall be accomplished using a single, 

selected wide range photomultiplier tube covering the full wavelength 

range Monochromator design should feature a Holographic grating 

with minimum of 1200 lines/mm 

Lamp support 

Support for minimum of four lamps required. Lamps must be 

installed in fixed positions and selected using a fast motorized mirror 

to enable fast lamp selection Hollow cathode lamps shall be mounted 

using industry standard octal bases without the need for clamps or 

leads The lamp power supply must allow simultaneous operation of 

ALL lamps, and provide option to leave lamps on or automatically 

switch off at the end of analysis Lamps must be electronically 

modulated for better sensitivity and extended lifetime System must be 

compatible with: 

• Coded lamps for automatic lamp recognition without adaptors

• Multi‑element coded lamps for increased element capacity and

automatic selection of next element

• Economical uncoded lamps

• High intensity boosted discharge lamps for low noise and best

detection limits Lamps must be manufactured by AA supplier to

ensure quality and support Warranty on hollow cathode lamps

must be at least 5000 mA hours or 12 months

Background Correction (flame operation) 

High speed deuterium background corrector with 2 ms response 

time required for accurate correction of fast background signals. Error 

in correction to be < 2 % at 2 Abs. background to ensure accurate 

correction of fast background signals. Specify performance achieved 

Smith‑Heiftje background correction is not acceptable due to the 

slow speed of background correction Zeeman background correction 

in flame operation is not acceptable due to the loss of sensitivity 

Correction range 185 to 425 nm to total 2.5 absorbance Electronic 

modulation with automatic gain attenuation for improved beam balance 

The deuterium lamp must be certified as being user adjustable and 

user replaceable without the need to remove instrument covers 

Gas Control 

Must be programmable (software controlled)) for every element in 

flame mode, including if multiple elements are sequenced together in 

an automated determination Gas control must provide gas flow change 

within 30 ms after selection of required flows Automatic changeover 

between air and nitrous oxide flames Automatic flame ignition and 

flame off sequencing Separate flame‑on and flame‑off buttons 

Safety System 

All interlocks must be made without the use of connecting cables, 

restraining wires or tools A minimum of 8 safety interlocks required, 

monitoring: 

• Burner type

• Burner installation

• Liquid trap

• Pressure relief bung

• Flame operation

• Flame shield

• Oxidant pressure

• Mains power Separate upper and lower flame shields required to

protect operator from heat and UV radiation Must allow external
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adjustment of all burner controls An instrument chimney which 

contains the nitrous oxide flame must also be provided 

Flame Atomization System 

Spraychamber Requirements 

All gas hoses and connections must be made internally, to 

minimize exposure of hoses to physical damage, corrosion, heat 

and UV radiation Must be possible to remove and disassemble 

in seconds, without special tools. Specify design elements which 

contribute to rapid spraychamber clean‑out Liquid trap must be fixed 

to the spraychamber and the liquid level interlock must be an integral 

part of the liquid trap Impact bead required with mechanism to allow 

external adjustment (without tools) Impact bead must be available for 

use with both air‑acetylene and nitrous oxide‑acetylene flames Must 

be possible to install mixing paddles for improved mixing inside the 

spraychamber and still retain use of the impact bead for improved 

performance A pressure relief bung is required to relieve pressure in 

case of flashback. The ejection of the burner and the use of restraining 

cables or keys on the burner is not acceptable Spraychamber must 

be capable of handling acids, alkalis and organic solvents. Specify 

materials of construction. Aluminium or polypropylene construction is 

not acceptable for this application. Must be fitted with an adjustable 

nebulizer with inert capillary and venturi. Specify materials of 

construction 

Atomizer Mounting and Adjustment 

Atomizer mounting mechanism should be suitable for flame, vapor 

and graphite furnace Must allow rotation of the burner through a full 

90 degrees without having to remove flame shields or extinguish the 

flame 

Flame Performance 

Sensitivity 

A minimum absorbance of 0.9 is required from a 5 mg/L copper 

standard using an air‑acetylene flame and aspirating at min. flow of 

7.2 mL/min. 

Precision 

The percent relative standard deviation (%RSD) from ten 5 second 

integrations must be equal to or better than 0.5% for the same 5 mg/L 

copper solution aspirating at 5.0mL/min. 

Data system 

IBM‑compatible PC with Intel processor (2 GHz), 2 GB RAM, min. 

250 GB hard drive, 8x/4x/32x CD‑RW (read/write), 17” color monitor 

and graphics card supporting 1024 x 768 resolution, 16 bit sound card 

and speakers, color printer, at least 1 USB port, 2 serial (RS 232) ports, 

Windows 7 Professional operating system (Service Pack 1) installed, 

and PCI‑IEEE interface card to allow control of the spectrometer. 

Software 

The instrument control software must be a 64 bit system operating 

under Microsoft Windows 7 operating system, and must support two 

modes of operational sequencing: 

• all elements determined sample by sample

• all samples determined element by element Must provide multi‑

tasking access to third party software applications including

spreadsheets, word processors etc

Quality Control 

Must provide complete Quality Control software package that 

includes the following minimum protocols: QC blank, QC standard, QC 

spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient 

and Detection Limit tests. Each test should provide a choice of user 

selected error action options, including Stop, Flag and continue, Retry, 

Recalibrate and repeat, and Switch to next method. All data to be 

automatically date and time stamped 

Correction Capability 

Weight, volume and dilution correction must be provided, with 

ability to import sample labels and weight/volume/dilution correction 

factors in ASCII format 

Password Protection 

The system must include some form of password management 

including protection against modification and deletion of data, methods 

and sequences 

Sample Analysis 

Full data editing of all solution results including calibration 

standards is required After data editing, all results related to the edited 

solution must be automatically updated. If a standard is altered, all 

associated sample results must be recalculated Must also include the 

ability to pause the run, analyze a “STAT” sample, and then continue 

the run from last sample analyzed before the “STAT”. 

HELP System 

Software must provide a comprehensive HELP system with context 

sensitive content, including video and audio instruction on operation. 

Help system must feature cross‑referencing on key words and a 

central index. 

Data display 

It must be possible to simultaneously display signal graphics, 

calibration graphics, current method summary and a report to screen, 

allowing previous results from an automated determination to be 

reviewed while the analysis is in progress Each solution result must 

be displayed in large double height numbers indicating concentration, 

mean and current absorbance and precision The current solution/

sample label must be indicated on the screen Overlay facilities for 

samples and standards signal graphics ‑specify flexibility of overlay 

modes Graphics cursor displaying atomic absorbance or intensity, 

background, time, temperature and concentration required To meet 

GLP chain of custody requirements all stored graphics must be 

identified by their sample or solution label 

Measurement Modes 

In all peak measurement modes, data must be stored in both 

height and area so that the peak measurement mode can be changed 

after analysis. All associated sample results should be updated 

automatically when changing the measurement mode. A different 

number of replicates must be selectable for both standards and 

samples Intelligent selection of measurement time based on precision 

must be provided for flame, furnace and vapor modes 

LIMS Support 

It must be possible to automatically direct data into a LIMS system 

for real time data transfer. Sample labels and sample select marks 

must also be transferable to the LIMS. Specify how this is achieved. 

Calibration 

Must support calibration with up to 10 standards in both normal 

calibration and standard additions modes Standards must be randomly 

selectable on a per method basis Separate calibration and sample 

blanks must be provided Bracketing standards mode with two closely 

spaced concentrations standards is required Recalibration and reslope 

rates must be programmable separately for each method System 

must provide a choice of least squares best fit calibration algorithms 

including Linear, Quadratic and Cubic fits. Specify any additional 

algorithms available Available calibration goodness of fit diagnostics 

must include slope, X and Y intercepts, correlation coefficient, curve 

equation coefficients and residuals. Specify any other curve fit 

diagnostics supplied Built‑in excessive curvature and inflection tests 

must also be provided 

Graphite Furnace System 

Graphite furnace system to be integrated with the instrument and 

allow multi‑element atomic absorption determinations with deuterium 

background correction. The graphite furnace system must include an 

automatic sampler. Must be compatible with a range of accessories, 

including High intensity boosted discharge hollow cathode lamps 

and Vapor generation accessory (allowing unattended hydride 

determinations to be performed). Specify how this requirement is 

achieved. 

Graphite Furnace Design 

The graphite furnace must provide Constant Temperature within 

the tube. Specify how this is achieved. Graphite furnace design must 

have separate external and internal gas flows with 2 stage external gas 

flow to enable reduction in gas consumption during analysis. Graphite 

furnace design must provide for the option of video viewing inside 

the graphite tube while the furnace is in operation. Specify how this 

is achieved. Graphite furnace temperature control must be achieved 

using a predictive mechanism incorporating cooling water temperature 

compensation. Temperature control systems utilizing optical sensors 

are not acceptable due to the variable response as the tube ages. 

Heating rates must be software controlled for reproducibility and to 

minimize temperature overshoot. Maximum heating rate required 

2000°C/sec. System must provide 20 temperature program steps 

either ramp or hold, with temperature programmable from 40 to 3000°C 

in 1° increments. Must include interlocks on Inert gas pressure; Water 

temperature & pressure; Transformer temperature and Graphite Tube 

failure. Specify any additional safety interlocks provided Must provide 

rapid release mechanism for easy tube replacement. 

Performance 

Lifetime of the graphite tube should exceed 5000 firings for an 

aqueous Cu standard using an atomization temperature of 2300 deg. 

C. Minimum absorbance of 0.15 required for 10uL injection of 25 ug/L 

Cu standard 

AutoSampler for Graphite Furnace Operation 

Automatic syringe based autosampler required for graphite furnace 

AAS operation. It must include the following capabilities: Solution 

dispensing range from 1–70 microlitres with minimum injection 

volume 1 microlitre and < 1% repeatability of dispensed volume 

Automatic preparation of 1–10 standards from a bulk standard for 

standard additions and normal calibrations Automatic sample spiking 

during analysis Automatic over range volume reduction of any sample 

which is out of the calibration range. Specify how this is achieved. Must 

provide min. sample capacity of 135 solutions with ability to exchange 

carousels during analysis to extend capacity up to 999 samples It must 

be possible to locate bulk standards, quality control test solutions and 

modifiers in any sampler location. One litre capacity pressurized rinse 

vessel required. Overflow rinse station design is required to  ensure 

internal and external rinsing of capillary Each solution collected in the 

dispensing capillary must be separated by an air gap to avoid cross 

contamination Injection Modes must include Multiple injection facility 

with capability to inject up to 3 modifiers (either before, with or after the 
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sample); Heated Injection facility with programmable temperature from 

40 – 200 deg. C and programmable injection rate. 

After Sales Support 

Specify name of local representative and support provided by them, 

including number of staff available for nearest (or national) service 

support Indicate what training or tutorials are provided at installation 

Manufacturer’s warranty on spectrometer and accessories must be a 

minimum of 12 months Warranty must be unconditional including all 

parts, travel and labour at no cost to customer If warranty is otherwise 

limited indicate what is covered by warranty 

Vapor Generation Accessory 

Continuous flow vapor generation required for the determination of 

Hg, As, Se, Sb, Te, Bi and Sn at ug/L concentrations. 

Construction must allow rapid changeover between elements with 

conflicting chemistry (e.g.: As and Hg). Changeover must be modular. 

Performance of the system must allow 3 replicate readings to be 

achieved from 1 sample using < 8 mLs of sample with analysis time 

of 1 min. or better. Precision from the 3 replicate readings must be 

1 – 2 % RSD 

240 LOCK OUT ‑ SPECIFICATION DOCUMENT FOR 
ATOMIC ABSORPTION SPECTROMETER 

Fully automated double beam spectrometer for fast multi‑element 

flame atomic absorption and emission determinations. Selected 

manufacturer must be certified to ISO 9001 standards. Please 

provide certificate of registration for the manufacturer. The ability to 

purge the complete interior of the instrument using a flow of clean 

air is mandatory to exclude dust, dirt and acid fumes and maximize 

instrument life. 

Optics 

The optical system shall be fully reflective and shall not contain 

any refractive components such as lenses and/or optical fibres to 

ensure optimum transmission efficiency Optical components shall be 

overcoated with quartz for protection and enhanced UV performance. 

The optical system should be mounted on a rigid, cast metallic base 

and be fully sealed from the ambient air to ensure long life. The optics 

shall consist of 2 fixed light paths – one for the sample beam and 

one for the reference beam. The ratio of the sample and reference 

beam intensities shall be continuously monitored at the applied mains 

frequency (50 or 60 Hz) as a minimum. The optics should utilize a 

single beam splitter and a rotating mirror system to achieve the 2 

fixed light paths. The performance of the optical system shall allow 

the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at 

189.0 nm using normal hollow cathode lamps. Computer controlled 

wavelength and slit selection with automatic peaking on each 

analytical wavelength Wavelength repeatability ± 0.040 nm or better 

Slit height setting should be adjustable over range 0.2 – 1.0 nm plus 

at least one reduced height slit should be available for graphite furnace 

operation Light detection shall be accomplished using a single, 

selected wide range photomultiplier tube covering the full wavelength 

range Monochromator design should feature a Holographic grating 

with minimum of 1200 lines/mm 

Lamp support 

Support for minimum of four lamps required. Lamps must be 

installed in fixed positions and selected using a mirror to enable fast 

lamp selection Hollow cathode lamps shall be mounted using industry 

standard octal bases without the need for clamps or leads The lamp 

power supply must allow simultaneous operation of ALL lamps, and 

provide option to leave lamps on or automatically switch off at the 

end of analysis Lamps must be electronically modulated for better 

sensitivity and extended lifetime System must be compatible with: 

• Coded lamps for automatic lamp recognition without adaptors

• Multi‑element coded lamps for increased element capacity and

automatic selection of next element

• Economical uncoded lamps Lamps must be manufactured by AA

supplier to ensure quality and support Warranty on hollow cathode

lamps must be at least 5000 mA hours or 12 months

Background Correction (flame operation) 

High speed deuterium background corrector with 2 ms response 

time required for accurate correction of fast background signals. Error 

in correction to be < 2 % at 2 Abs. background to ensure accurate 

correction of fast background signals. Specify performance achieved 

Smith‑Heiftje background correction is not acceptable due to the 

slow speed of background correction Zeeman background correction 

in flame operation is not acceptable due to the loss of sensitivity 

Correction range 185 to 425 nm to total 2.5 absorbance Electronic 

modulation with automatic gain attenuation for improved beam balance 

The deuterium lamp must be certified as being user adjustable and 

user replaceable without the need to remove instrument covers 

Gas Control 

Must provide following capabilities: Automatic changeover 

between air and nitrous oxide flames Automatic flame ignition and 

flame off sequencing Separate flame‑on and flame‑off buttons 

Safety System 

All interlocks must be made without the use of connecting cables, 

restraining wires or tools A minimum of 8 safety interlocks required, 

monitoring: 

• Burner type

• Burner installation

• Liquid trap

• Pressure relief bung

• Flame operation

• Flame shield

• Oxidant pressure

• Mains power Separate upper and lower flame shields required to

protect operator from heat and UV radiation Must allow external

adjustment of all burner controls An instrument chimney which

contains the nitrous oxide flame must also be provided

Flame Atomization System 

Spraychamber Requirements 

All gas hoses and connections must be made internally, to 

minimize exposure of hoses to physical damage, corrosion, heat 

and UV radiation Must be possible to remove and disassemble 

in seconds, without special tools. Specify design elements which 

contribute to rapid spraychamber clean‑out Liquid trap must be fixed 

to the spraychamber and the liquid level interlock must be an integral 

part of the liquid trap Impact bead required with mechanism to allow 

external adjustment (without tools) Impact bead must be available for 

use with both air‑acetylene and nitrous oxide‑acetylene flames Must 

be possible to install mixing paddles for improved mixing inside the 

spraychamber and still retain use of the impact bead for improved 

performance A pressure relief bung is required to relieve pressure in 

case of flashback. The ejection of the burner and the use of restraining 

cables or keys on the burner is not acceptable Spraychamber must 

be capable of handling acids, alkalis and organic solvents. Specify 

materials of construction. Aluminium or polypropylene construction is 

not acceptable for this application. Must be fitted with an adjustable 

nebulizer with inert capillary and venturi. Specify materials of 

construction 

Atomizer Mounting and Adjustment 

Atomizer mounting mechanism should be suitable for flame, vapor 

and graphite furnace Must allow rotation of the burner through a full 

90 degrees without having to remove flame shields or extinguish the 

flame

Flame Performance 

Sensitivity 

A minimum absorbance of 0.9 is required from a 5 mg/L copper 

standard using an air‑acetylene flame and aspirating at min. flow of 

7.2 mL/min. 

Precision 

The percent relative standard deviation (%RSD) from ten 5 second 

integrations must be equal to or better than 0.5% for the same 5 mg/L 

copper solution aspirating at 5.0mL/min. 

Data system 

IBM‑compatible PC with Intel processor (2 GHz), 2 GB RAM, min. 

250 GB hard drive, 8x/4x/32x CD‑RW (read/write), 17” color monitor 

and graphics card supporting 1024 x 768 resolution, 16 bit sound 

card and speakers, color printer, at least 1 USB port, 2 serial (RS 232) 

ports, Windows 7 Professional operating system (Service Pack 1 or 

later) installed, and PCI‑IEEE interface card to allow control of the 

spectrometer. 

Software 

The instrument control software must be a 64 bit system 

operating under Microsoft Windows 7 operating system. Must provide 

multi‑tasking access to third party software applications including 

spreadsheets, word processors etc 

Quality Control 

Must provide complete Quality Control software package that 

includes the following minimum protocols: QC blank, QC standard, QC 

spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient 

and Detection Limit tests. Each test should provide a choice of user 

selected error action options, including Stop, Flag and continue, Retry, 

Recalibrate and repeat, and Switch to next method. All data to be 

automatically date and time stamped 

Correction Capability 

Weight, volume and dilution correction must be provided, with 

ability to import sample labels and weight/volume/dilution correction 

factors in ASCII format 

Password Protection 

The system must include some form of password management 

including protection against modification and deletion of data, methods 

and sequences 

Sample Analysis 

Full data editing of all solution results including calibration 

standards is required After data editing, all results related to the edited 

solution must be automatically updated. If a standard is altered, all 

associated sample results must be recalculated Must also include the 

ability to pause the run, analyze a “STAT” sample, and then continue 

the run from last sample analyzed before the “STAT”. 



44 45

ÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈÀÒÎÌÛÍ ÑÏÅÊÒÐÎÑÊÎÏÈ

HELP System 

Software must provide a comprehensive HELP system with context 

sensitive content, including video and audio instruction on operation. 

Help system must feature cross‑referencing on key words and a 

central index. 

Data display 

It must be possible to simultaneously display signal graphics, 

calibration graphics, current method summary and a report to screen, 

allowing previous results from an automated determination to be 

reviewed while the analysis is in progress Each solution result must 

be displayed in large double height numbers indicating concentration, 

mean and current absorbance and precision The current solution/

sample label must be indicated on the screen Overlay facilities for 

samples and standards signal graphics ‑specify flexibility of overlay 

modes Graphics cursor displaying atomic absorbance or intensity, 

background, time, temperature and concentration required To meet 

GLP chain of custody requirements all stored graphics must be 

identified by their sample or solution label 

Measurement Modes 

In all peak measurement modes, data must be stored in both 

height and area so that the peak measurement mode can be changed 

after analysis. All associated sample results should be updated 

automatically when changing the measurement mode. A different 

number of replicates must be selectable for both standards and 

samples Intelligent selection of measurement time based on precision 

must be provided for flame, furnace and vapor modes 

LIMS Support 

It must be possible to automatically direct data into a LIMS system 

for real time data transfer. Sample labels and sample select marks 

must also be transferable to the LIMS. Specify how this is achieved. 

Calibration 

Must support calibration with up to 10 standards in both normal 

calibration and standard additions modes Standards must be randomly 

selectable on a per method basis Separate calibration and sample 

blanks must be provided Bracketing standards mode with two closely 

spaced concentrations standards is required Recalibration and reslope 

rates must be programmable separately for each method System 

must provide a choice of least squares best fit calibration algorithms 

including Linear, Quadratic and Cubic fits. Specify any additional 

algorithms available Available calibration goodness of fit diagnostics 

must include slope, X and Y intercepts, correlation coefficient, curve 

equation coefficients and residuals. Specify any other curve fit 

diagnostics supplied Built‑in excessive curvature and inflection tests 

must also be provided 

Graphite Furnace System 

Graphite furnace system to be integrated with the instrument and 

allow multi‑element atomic absorption determinations with deuterium 

background correction. The graphite furnace system must include an 

automatic sampler. Must be compatible with a range of accessories, 

including High intensity boosted discharge hollow cathode lamps 

and Vapor generation accessory (allowing unattended hydride 

determinations to be performed). Specify how this requirement is 

achieved. 

Graphite Furnace Design 

The graphite furnace must provide Constant Temperature within 

the tube. Specify how this is achieved. Graphite furnace design must 

have separate external and internal gas flows with 2 stage external gas 

flow to enable reduction in gas consumption during analysis. Graphite 

furnace design must provide for the option of video viewing inside the 

graphite tube while the furnace is in operation. Specify how this is 

achieved. 

Graphite furnace temperature control must be achieved using 

a predictive mechanism incorporating cooling water temperature 

compensation. Temperature control systems utilizing optical sensors 

are not acceptable due to the variable response as the tube ages. 

Heating rates must be software controlled for reproducibility and to 

minimize temperature overshoot. Maximum heating rate required 2000 

°C/sec. System must provide 20 temperature program steps either 

ramp or hold, with temperature programmable from 40 to 3000 °C in 

1 ° increments. Must include interlocks on Inert gas pressure; Water 

temperature & pressure; Transformer temperature and Graphite Tube 

failure. Specify any additional safety interlocks provided Must provide 

rapid release mechanism for easy tube replacement. 

Performance 

Lifetime of the graphite tube should exceed 5000 firings for an 

aqueous Cu standard using an atomization temperature of 2300 deg. 

C. Minimum absorbance of 0.15 required for 10uL injection of 25 ug/L 

Cu standard 

AutoSampler for Graphite Furnace Operation 

Automatic syringe based autosampler required for graphite furnace 

AAS operation. It must include the following capabilities: Solution 

dispensing range from 1–70 microlitres with minimum injection 

volume 1 microlitre and  < 1 % repeatability of dispensed volume 

Automatic preparation of 1–10 standards from a bulk standard for 

standard additions and normal calibrations Automatic sample spiking 

during analysis Automatic over range volume reduction of any sample 

which is out of the calibration range. Specify how this is achieved. Must 

provide min. sample capacity of 135 solutions with ability to exchange 

carousels during analysis to extend capacity up to 999 samples It must 

be possible to locate bulk standards, quality control test solutions and 

modifiers in any sampler location. One litre capacity pressurized rinse 

vessel required. Overflow rinse station design is required to ensure 

internal and external rinsing of capillary Each solution collected in the 

dispensing capillary must be separated by an air gap to avoid cross 

contamination Injection Modes must include Multiple injection facility 

with capability to inject up to 3 modifiers (either before, with or after the 

sample); Heated Injection facility with programmable temperature from 

40 – 200 deg. C and programmable injection rate. 

After Sales Support 

Specify name of local representative and support provided by them, 

including number of staff available for nearest (or national) service 

support Indicate what training or tutorials are provided at installation 

Manufacturer’s warranty on spectrometer and accessories must be a 

minimum of 12 months Warranty must be unconditional including all 

parts, travel and labour at no cost to customer If warranty is otherwise 

limited indicate what is covered by warranty 

Vapor Generation Accessory 

Continuous flow vapor generation required for the determination of 

Hg, As, Se, Sb, Te, Bi and Sn at ug/L concentrations. Construction must 

allow rapid changeover between elements with conflicting chemistry 

(e.g.: As and Hg). Changeover must be modular. Performance of the 

system must allow 3 replicate readings to be achieved from 1 sample 

using < 8 mLs of sample with analysis time of 1 min. or better. Precision 

from the 3 replicate readings must be 1 – 2 % RSD 

280 FS LOCK OUT ‑SPECIFICATION DOCUMENT FOR 
ATOMIC ABSORPTION SPECTROMETER

Fully automated double beam spectrometer for fast multi‑element 

flame atomic absorption and emission determinations. The system 

must be capable of determining at least 8 elements in a solution 

before moving to the next solution. The flame stoichiometry must be 

optimized for each element during these multi‑element determinations. 

Sample consumption should not exceed 12 mL for the determination 

of 10 elements in 1 sample, using the same flame type, and should 

achieve a maximum precision of 1 % RSD. Selected manufacturer 

must be certified to ISO 9001 standards. Please provide certificate 

of registration for the manufacturer. The ability to purge the complete 

interior of the instrument using a flow of clean air is mandatory to 

exclude dust, dirt and acid fumes and maximize instrument life. 

Optics 

The optical system shall be fully reflective and shall not contain 

any refractive components such as lenses and/or optical fibres to 

ensure optimum transmission efficiency Optical components shall be 

overcoated with quartz for protection and enhanced UV performance. 

The optical system should be mounted on a rigid, cast metallic base 

and be fully sealed from the ambient air to ensure long life. The optics 

shall consist of 2 fixed light paths – one for the sample beam and 

one for the reference beam. The ratio of the sample and reference 

beam intensities shall be continuously monitored at the applied mains 

frequency (50 or 60 Hz) as a minimum. The optics should utilize a 

single beam splitter and a rotating mirror system to achieve the 2 

fixed light paths. The performance of the optical system shall allow 

the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at 

189.0 nm using normal hollow cathode lamps. Computer controlled 

wavelength and slit selection with automatic peaking on each analytical 

wavelength Wavelength repeatability ± 0.035 nm or better Slit height 

setting should be adjustable over range 0.1 – 1.0 nm plus at least one 

reduced height slit should be available for graphite furnace operation 

Light detection shall be accomplished using a single, selected 

wide range photomultiplier tube covering the full wavelength range 

Monochromator design should be based on a minimum focal length 

of 330 mm and feature a Holographic grating with minimum of 1800 

lines/mm and wavelength range from 185‑900 nm 

Lamp support 

Support for eight lamps required. Lamps must be installed in 

fixed positions and selected using a fast motorized mirror to enable 

fast lamp selection Hollow cathode lamps shall be mounted using 

industry standard octal bases without the need for clamps or leads The 

lamp power supply must allow simultaneous operation of ALL lamps, 

and provide option to leave lamps on or automatically switch off at 

the end of analysis Lamps must be electronically modulated for better 

sensitivity and extended lifetime System must be compatible with: 

• Coded lamps for automatic lamp recognition without adaptors

• Multi‑element coded lamps for increased element capacity and

automatic selection of next element

• Economical uncoded lamps

• High intensity boosted discharge lamps for low noise and best

detection limits Lamps must be manufactured by AA supplier to

ensure quality and support

Background Correction (flame operation) 

High speed deuterium background corrector with 2 ms response 

time required for accurate correction of fast background signals. Error 

in correction to be < 2 % at 2 Abs. background to ensure accurate 

correction of fast background signals. Specify performance achieved 

Smith‑Heiftje or self reversal background correction is not acceptable 

due to the slow speed of background correction Zeeman background 

correction in flame operation is not acceptable due to the loss of 
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sensitivity Correction range 185 to 425 nm to total 2.5 absorbance 

Electronic modulation with automatic gain attenuation for improved 

beam balance The deuterium lamp must be certified as being user 

adjustable and user replaceable without the need to remove instrument 

covers 

Gas Control 

Must be programmable (software controlled) for every element in 

flame mode, including if multiple elements are sequenced together in 

an automated determination Gas control must provide gas flow change 

within 30 ms after selection of required flows Automatic changeover 

between air and nitrous oxide flames Automatic flame ignition and 

flame off sequencing Separate flame‑on and flame‑off buttons 

Safety System 

All interlocks must be made without the use of connecting cables, 

restraining wires or tools A minimum of 8 safety interlocks required, 

monitoring: 

•  Burner type 

•  Burner installation 

•  Liquid trap 

•  Pressure relief bung 

•  Flame operation 

•  Flame shield 

•  Oxidant pressure 

•  Mains power Separate upper and lower flame shields required to 

protect operator from heat and UV radiation Must allow external 

adjustment of all burner controls An instrument chimney which 

contains the nitrous oxide flame must also be provided 

Flame Atomization System 

Spray chamber Requirements 

All gas hoses and connections must be made internally, to 

minimize exposure of hoses to physical damage, corrosion, heat and 

UV radiation Must be possible to remove and disassemble in seconds, 

without special tools. Specify design elements which contribute to 

rapid spray chamber clean‑out Liquid trap must be fixed to the spray 

chamber and the liquid level interlock must be an integral part of the 

liquid trap Impact bead required with mechanism to allow external 

finger adjustment (without tools) Impact bead must be available for 

use with both air‑acetylene and nitrous oxide‑acetylene flames Must 

be possible to install mixing paddles for improved mixing inside the 

spray chamber and still retain use of the impact bead for improved 

performance A pressure relief bung is required to relieve pressure in 

case of flashback. The ejection of the burner and the use of restraining 

cables or keys on the burner is not acceptable Spray chamber must 

be capable of handling acids, alkalis and organic solvents. Specify 

materials of construction. Aluminium or polypropylene construction is 

not acceptable for this application. 

Must be fitted with an adjustable nebulizer with inert capillary and 

venturi. Specify materials of construction 

Atomizer Mounting and Adjustment 

Atomizer mounting mechanism should be suitable for flame, vapor 

and graphite furnace Must allow rotation of the burner through a full 

90 degrees without having to remove flame shields or extinguish the 

flame 

Flame Performance 

Sensitivity 

A minimum absorbance of 0.9 is required from a 5 mg/L copper 

standard using an air‑acetylene flame and aspirating at min. flow of 

7.2 mL/min. 

Precision 

The percent relative standard deviation (%RSD) from ten 5 second 

integrations must be equal to or better than 0.5% for the same 5 mg/L 

copper solution aspirating at 5.0mL/min. 

Data system 

IBM‑compatible PC with Pentium 4 processor (2 GHz), 512 RAM, 

min. 40 GB hard drive, 8x/4x/32x CD¬RW (read/write), 17” color 

monitor and graphics card supporting 1024 x 768 resolution, 16 bit 

sound card and speakers, color printer, at least 1 USB port, 2 serial (RS 

232) ports, Windows 7 Professional 64 bit operating system (Service 

Pack 1) installed, and PCI‑IEEE interface card to allow control of the 

spectrometer. 

Software 

The instrument control software must be a 64 bit system operating 

under Microsoft Windows 7 Professional operating system, and must 

support two modes of operational sequencing: 

•  all elements determined sample by sample 

•  all samples determined element by element Must provide multi‑

tasking access to third party software applications including 

spreadsheets, word processors etc 

Quality Control 

Must provide complete Quality Control software package that 

includes the following minimum protocols: QC blank, QC standard, QC 

spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient 

and Detection Limit tests. Each test has error action options, including 

Stop, Flag and continue, Retry, Recalibrate and repeat, and Switch to 

next method. All data to be automatically date and time stamped 

Correction Capability 

Weight, volume and dilution correction must be provided, with 

ability to import sample labels and weight/volume/dilution correction 

factors in ASCII format 

Password Protection 

The system must include system password management including 

protection against modification and deletion of data, methods and 

sequences 

Sample Analysis 

Full data editing of all solution results including calibration 

standards is required After data editing, all results related to the edited 

solution must be automatically updated. If a standard is altered, all 

associated sample results must be recalculated Must also include the 

ability to pause the run, analyze a “STAT” sample, and then continue 

the run from last sample analyzed before the “STAT”. 

HELP System 

Software must provide a comprehensive HELP system with context 

sensitive content, including video and audio instruction on operation. 

Help system must feature cross‑referencing on key words and a 

central index. 

Data display 

It must be possible to simultaneously display signal graphics, 

calibration graphics, current method summary and a report to screen, 

allowing previous results from an automated determination to be 

reviewed while the analysis is in progress Each solution result must 

be displayed in large double height numbers indicating concentration, 

mean and current absorbance and precision The current solution/

sample label must be indicated on the screen Overlay facilities for 

samples and standards signal graphics ‑specify flexibility of overlay 

modes Graphics cursor displaying atomic absorbance or intensity, 

background, time, temperature and concentration required To meet 

GLP chain of custody requirements all stored graphics must be 

identified by their sample or solution label 

Measurement Modes 

In all peak measurement modes, data must be stored in both height 

and area so that the optimum measurement mode can be reviewed at 

a later time A different number of replicates must be selectable for 

both standards and samples Intelligent selection of measurement time 

based on precision must be provided for flame, furnace and vapor 

modes 

LIMS Support 

It must be possible to automatically direct data into a LIMS system 

for real time data transfer. Sample labels and sample select marks 

must also be transferable to the LIMS. 

Calibration 

Must support calibration with up to 10 standards in both normal 

calibration and standard additions modes is required Standards must 

be randomly selectable on a per method basis Separate calibration and 

sample blanks must be provided Bracketing standards mode with two 

closely spaced concentrations standards is required Signal Expansion 

factor of 0.1‑100 available in all calibration modes Recalibration and 

reslope rates must be programmable separately for each method 

System must provide a choice of least squares best fit calibration 

algorithms including Linear, Quadratic and Cubic fits. Specify any 

additional algorithms available Available calibration goodness of 

fit diagnostics must include slope, X and Y intercepts, correlation 

coefficient, curve equation coefficients and residuals. Specify any 

other curve fit diagnostics supplied Built‑in excessive curvature and 

inflection tests must also be provided 

After Sales Support 

Specify name of local representative and support provided by them, 

including number of staff available for nearest (or national) service 

support Indicate what training or tutorials are provided at installation 

Manufacturer’s warranty on spectrometer and accessories must be a 

minimum of 12 months Warranty must be unconditional including all 

parts, travel and labour at no cost to customer If warranty is otherwise 

limited indicate what is covered by warranty

AA 55 LOCK OUT ‑ SPECIFICATION DOCUMENT FOR 
ATOMIC ABSORPTION SPECTROMETER 

Semi automated double beam spectrometer for multi‑element 

flame atomic absorption and emission determinations. Selected 

manufacturer must be certified to ISO 9001 standards. Please 

provide certificate of registration for the manufacturer. The ability to 

purge the complete interior of the instrument using a flow of clean 

air is mandatory to exclude dust, dirt and acid fumes and maximize 

instrument life. 

After Sales Support 

Specify name of local representative and support provided by them, 

including number of staff available for nearest (or national) service 
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support Indicate what training or tutorials are provided at installation 

Manufacturer’s warranty on spectrometer and accessories must be a 

minimum of 12 months Warranty must be unconditional including all 

parts, travel and labour at no cost to customer If warranty is otherwise 

limited indicate what is covered by warranty 

Optics 

The optical system shall be fully reflective and shall not contain 

any refractive components such as lenses and/or optical fibres to 

ensure optimum transmission efficiency Optical components shall be 

overcoated with quartz for protection and enhanced UV performance. 

The optical system should be mounted on a rigid, cast metallic base 

and be fully sealed from the ambient air to ensure long life. The optics 

shall consist of 2 fixed light paths – one for the sample beam and 

one for the reference beam. The ratio of the sample and reference 

beam intensities shall be continuously monitored at the applied mains 

frequency (50 or 60 Hz) as a minimum. The optics should utilize a 

single beam splitter and a rotating mirror system to achieve the 2 

fixed light paths. The performance of the optical system shall allow 

the measurement of Cesium (Cs) at 852.1 nm and Arsenic (As) at 

189.0 nm using normal hollow cathode lamps. Computer controlled 

wavelength and slit selection with automatic peaking on each 

analytical wavelength Wavelength repeatability ± 0.040 nm or better 

Slit height setting should be adjustable over range 0.2 – 1.0 nm plus 

at least one reduced height slit should be available for graphite furnace 

operation Light detection shall be accomplished using a single, 

selected wide range photomultiplier tube covering the full wavelength 

range Monochromator design should feature a Holographic grating 

with minimum of 1200 lines/mm 

Lamp support 

Support for minimum of two lamps required with automatic selection 

of the operating lamp Lamps must be installed in fixed positions using 

industry standard octal bases without the need for clamps or leads The 

lamp power supply must allow simultaneous operation of ALL lamps, 

and provide option to leave lamps on or automatically switch off at 

the end of analysis Lamps must be electronically modulated for better 

sensitivity and extended lifetime System must be compatible with: 

• Coded lamps for automatic lamp recognition without adaptors 

•  Multi‑element coded lamps for increased element capacity and 

automatic selection of next element 

•  Economical uncoded lamps Lamps must be manufactured by AA 

supplier to ensure quality and support Warranty on hollow cathode 

lamps must be at least 5000 mA hours or 12 months 

Background Correction (flame operation) 

High speed deuterium background corrector with 2 ms response 

time required for accurate correction of fast background signals. Error 

in correction to be < 2 % at 2 Abs. background to ensure accurate 

correction of fast background signals. Specify performance achieved 

Smith‑Heiftje background correction is not acceptable due to the 

slow speed of background correction Zeeman background correction 

in flame operation is not acceptable due to the loss of sensitivity 

Correction range 185 to 425 nm to total 2.5 absorbance Electronic 

modulation with automatic gain attenuation for improved beam balance 

The deuterium lamp must be certified as being user adjustable and 

user replaceable without the need to remove instrument covers 

Gas Control 

Must provide following capabilities: Automatic changeover 

between air and nitrous oxide flames Automatic flame ignition and 

flame off sequencing Separate flame‑on and flame‑off buttons 

Safety System 

All interlocks must be made without the use of connecting cables, 

restraining wires or tools A minimum of 8 safety interlocks required, 

monitoring: 

• Burner type 

• Burner installation 

• Liquid trap 

• Pressure relief bung 

• Flame operation 

• Flame shield 

• Oxidant pressure 

•  Mains power Separate upper and lower flame shields required to 

protect operator from heat and UV radiation Must allow external 

adjustment of all burner controls An instrument chimney which 

contains the nitrous oxide flame must also be provided 

Flame Atomization System 

Spraychamber Requirements 

All gas hoses and connections must be made internally, to 

minimize exposure of hoses to physical damage, corrosion, heat 

and UV radiation Must be possible to remove and disassemble 

in seconds, without special tools. Specify design elements which 

contribute to rapid spraychamber clean‑out Liquid trap must be fixed 

to the spraychamber and the liquid level interlock must be an integral 

part of the liquid trap Impact bead required with mechanism to allow 

external adjustment (without tools) Impact bead must be available for 

use with both air‑acetylene and nitrous oxide‑acetylene flames Must 

be possible to install mixing paddles for improved mixing inside the 

spraychamber and still retain use of the impact bead for improved 

performance A pressure relief bung is required to relieve pressure in 

case of flashback. The ejection of the burner and the use of restraining 

cables or keys on the burner is not acceptable Spraychamber must 

be capable of handling acids, alkalis and organic solvents. Specify 

materials of construction. Aluminium or polypropylene construction is 

not acceptable for this application. 

Must be fitted with an adjustable nebulizer with inert capillary and 

venturi. Specify materials of construction 

Atomizer Mounting and Adjustment 

Atomizer mounting mechanism should be suitable for flame and 

vapor. Must allow rotation of the burner through a full 90 degrees 

without having to remove flame shields or extinguish the flame 

Flame Performance 

Sensitivity 

A minimum absorbance of 0.9 is required from a 5 mg/L copper 

standard using an air‑acetylene flame and aspirating at min. flow of 

7.2 mL/min. 

Precision 

The percent relative standard deviation (%RSD) from ten 5 second 

integrations must be equal to or better than 0.5% for the same 5 mg/L 

copper solution aspirating at 5.0mL/min. 

User interface 

System must feature an integral LCD screen and built‑in keyboard 

to allow stand alone operation LCD screen must display sample results 

from flame and vapor modes with sample labels in the left hand column, 

concentration results, precision (% RSD) and mean absorbance 

for the selected element in the other columns. During analysis, the 

LCD screen should display a real time absorbance bar with display 

of current element, conc./Abs. and precision The keyboard should 

include dedicated keys for major functions such as ‘Read’, ‘Optimize’ 

and ‘Calibrate’ Interface must be switchable to enable display in 

alternate languages. As a minimum, the following languages should be 

supported ‑English, French, German, Italian, Spanish and Japanese 

(Katakana). Specify any other languages supported. Must provide the 

option to use an external PC for instrument control by connecting a 

compatible PC with a compatible interface card, interfacing cable and 

software application for instrument control 

Measurement Modes 

User should be able to specify the number of replicates measured 

Intelligent selection of measurement time based on precision must be 

provided for flame and vapor modes 

Calibration 

Must support calibration with up to 5 standards. The number 

of standards used must be method selectable Separate calibration 

and sample blanks must be provided Must be possible to perform 

a Reslope standard measurement, repeat individual standards or 

perform a complete Recalibration at any time Built‑in upward and 

excessive curvature, slope and inflection tests for the calibration 

must be provided Must be possible to display the calibration graph on 

screen to check fit and linearity. A cursor must be provided to enable 

absorbance and concentration to be read from the calibration. 

Methods 

All recommended method parameters to be recalled after selecting 

an element for analysis Interface must provide capability for method 

storage. Specify the maximum number of methods that can be stored 

Reports 

Must be possible to output results to a compatible printer during 

analysis Must support output in printer and LIMS file formats for 

easy transfer of data to other applications Reports should include 

as a minimum calibration data, instrument parameters, all replicate 

readings, mean concentration, mean absorbance and precision (% 

RSD) for each sample 

Errors and Help System 

Status of instrument must be continuously displayed to the 

operator. The use of icons to achieve this are acceptable 

On‑line Cookbook 

Method parameters “cookbook” information must be provided for 

each element. This should include details of alternate wavelengths that 

are available 

Vapor Generation Accessory 

Continuous flow vapor generation required for the determination of 

Hg, As, Se, Sb, Te, Bi and Sn at ug/L concentrations. 

Construction must allow rapid changeover between elements with 

conflicting chemistry (e.g.: As and Hg). Changeover must be modular. 
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Performance of the system must allow 3 replicate readings to be 

achieved from 1 sample using < 8 mLs of sample with analysis time 

of 1 min. or better. Precision from the 3 replicate readings must be 

1 ‑ 2 % RSD 

AA 240 ZEEMAN ‑ SPECIFICATION DOCUMENT FOR 
ATOMIC ABSORPTION SPECTROMETER 

Fully automated spectrometer for multi‑element determination 

using the Zeeman graphite furnace atomic absorption technique. 

Selected manufacturer must be certified to ISO 9001 standards. 

Please provide certificate of registration for the manufacturer. 

The ability to purge the complete interior of the instrument using a 

flow of clean air is mandatory. 

Optics 

The optical system shall be fully reflective and shall not contain 

any refractive components such as lenses and/or optical fibres to 

ensure optimum transmission efficiency Optical components shall 

be overcoated with quartz and mounted on a rigid, metallic base and 

fully sealed from the ambient air to ensure long life. The optics shall 

consist of a single fixed light path with a high efficiency polarizer. The 

performance of the optical system shall allow the measurement of 

Cesium (Cs) at 852.1 nm and Arsenic (As) at 189.0 nm using normal 

hollow cathode lamps. 

Monochromator 

Czerny Turner 0.25 m focal length monochromator with 

microstepping driver for enhanced resolution Holographic grating 

with minimum of 1200 lines/mm required Wavelength range 185‑900 

nm Computer controlled wavelength and slit selection with automatic 

peaking on each analytical wavelength Wavelength repeatability ± 0.040 

nm or better Slits of 0.2, 0.5 and 1.0 nm full height plus a minimum 

of a single 0.5 nm reduced height slit (for graphite furnace operation) 

required. Specify any other slits provided Light detection shall be 

accomplished using a single, selected wide range photomultiplier tube 

covering the full wavelength range 

Lamp support 

Support for a minimum of four lamps required. Lamps must be 

mounted in fixed positions as conventional rotating turrets are too 

slow and the vibration may reduce lamp life. Lamp selection should be 

achieved using a fast motorized mirror, enabling fast lamp selection. 

Hollow cathode lamps shall be mounted using industry standard 

“octal” based hollow cathode lamps without the need for clamps or 

leads The system must be capable of supporting high intensity lamp 

operation without requiring an external lamp power supply. Specify how 

this is achieved. Lamps must be electronically modulated for better 

sensitivity and extended lifetime System must be compatible with: 

• Coded lamps for automatic lamp recognition without adaptors

• Multi‑element coded lamps for increased element capacity and

automatic selection of next element

• Economical uncoded lamps

• High intensity boosted discharge lamps for low noise and best

detection limits Lamps must be manufactured by AA supplier to

ensure quality and support Warranty on hollow cathode lamps must 

be at least 5000 mA hours or 12 months

Graphite Furnace Operation 

When operating in graphite furnace mode, system must be 

integrated with the instrument and allow multi‑element atomic 

absorption determinations with Zeeman background correction. The 

graphite furnace system must include an automatic sampler. 

Background Correction (Zeeman Graphite furnace 
operation) 

AC Zeeman background correction is required over the wavelength 

range from 185–900 nm to 2.5 absorbance units for the background 

signal. Configuration must be based on the transverse Zeeman effect. 

Magnet field strength must be variable and PC controlled over range 

from 0.1‑0.8 Tesla, enabling optimization of sensitivity for extended 

range capabilities and reduced interferences. Stray magnetic levels 

must comply with the guidelines established by the International Non‑

Ionizing Radiation Committee of the International Radiation Protection 

Association for occupational exposure to stray magnetic fields. System 

must provide Zeeman background correction at least twice the applied 

mains frequency for best background correction accuracy. Specify the 

actual data collection frequency Time separation between background 

and total absorbance measurements should < 5 milliseconds. A three 

point polynomial interpolation routine must be applied to the collected 

background signal points to improve background correction accuracy. 

Linear interpolation (two point averaging) is not acceptable. Specify the 

interpolation procedure used Magnet power supply must be stabilized 

against mains voltage variations and coils sealed against moisture 

and corrosive vapors Magnet temperature must be safety interlocked 

to prevent overheating 

Graphite Furnace Design 

The graphite furnace must provide a Constant Temperature 

Zone within the tube. Graphite furnace design must feature separate 

external and internal gas flows with 2 stage external gas flow to enable 

reduction in gas consumption during by reducing gas flows during 

the long dry stage of the temperature program. Graphite furnace 

design must provide capability for viewing images from the inside 

the graphite tube while the furnace is in operation. Specify how this 

is achieved. Graphite furnace temperature control must be achieved 

using a predictive mechanism incorporating cooling water temperature 

compensation. Systems utilizing optical feedback are not acceptable 

due to the variation in response as the tube ages. Heating rates must 

be software controlled for reproducibility and to minimize temperature 

overshoot. Maximum heating rate required 2000 °C/sec. System 

must provide 20 temperature program steps either ramp or hold, with 

temperature programmable from 40 to 3000 °C in 1 ° increments. 

Must include interlocks on Inert gas pressure; Water temperature & 

pressure; Transformer temperature; Graphite Tube failure and Zeeman 

magnet temperature. Specify any additional safety interlocks provided 

Must provide rapid release mechanism for easy tube replacement. 

AutoSampler for Graphite Furnace Operation 

Automatic precision syringe based sampler to be provided for 

use with the graphite furnace AAS. This must include the following 

capabilities: Dispensing range from 1–70 microlitres with minimum 

injection volume 1 microlitre and < 1 % repeatability of dispensed 

volume Automatic preparation of 1–10 standards from a bulk standard 

for standard additions and normal calibrations Automatic sample 

spiking during analysis Automatic over range volume reduction of 

any sample which is out of the calibration range. Specify how this 

is achieved. Must provide min. sample capacity of 55 solutions with 

ability to exchange carousels during analysis to extend capacity to 999 

samples and capability to extend carousel capability to at least 130 

solutions. It must be possible to locate bulk standards, quality control 

test solutions and modifiers in any sampler location. One litre capacity 

pressurized rinse vessel required. Overflow rinse station design 

required to ensure internal and external rinsing of capillary Each 

solution collected in the dispensing capillary must be separated by 

an air gap to avoid cross contamination Injection Modes must include 

Multiple injection facility with capability to inject up to 3 modifiers 

(either before, with or after the sample); Heated Injection facility with 

programmable temperature from 40 – 200 deg. C and programmable 

injection rate. 

After Sales Support 

Specify name of local representative and support provided by them, 

including number of staff available for nearest (or national) service 

support Indicate what training or tutorials are provided at installation 

Manufacturer’s warranty on spectrometer and accessories must be a 

minimum of 12 months Warranty must be unconditional including all 

parts, travel and labour at no cost to customer If warranty is otherwise 

limited indicate what is covered by warranty 

Data system 

System must be capable of being controlled from an external 

IBM‑compatible PC with Intelprocessor (2 GHz), 2 GB RAM, min. 250 

GB hard drive, 8x/4x/32x CD‑RW (read/write), 17” color monitor and 

graphics card supporting 1024 x 768 resolution, 16 bit sound card and 

speakers, color printer, at least 1 USB port, 2 serial (RS 232) ports, 

Windows 7 Professional operating system (Service Pack 1) installed 

using PCI‑IEEE communications for instrument control. 

Software 

The instrument control software must be a 64 bit system operating 

under Microsoft Windows 7 operating system, and must support two 

modes of operational sequencing: 

• all elements determined sample by sample

• all samples determined element by element Must provide multi‑

tasking access to third party software applications including

spreadsheets, word processors etc

Quality Control 

Must provide complete Quality Control software package that 

includes the following minimum protocols: QC blank, QC standard, QC 

spike, Duplicates, Precision (replicate %RSD), Correlation Coefficient 

and Detection Limit tests. Each test has error action options, including 

Stop, Flag and continue, Retry, Recalibrate and repeat, and Switch to 

next method. All data to be automatically date and time stamped 

Correction Capability 

Weight, volume and dilution correction must be provided, with 

ability to import sample labels and weight/volume/dilution correction 

factors in ASCII format 

Password Protection 

The system must include system password management including 

protection against modification and deletion of data, methods and 

sequences 

Sample Analysis 

Full data editing of all solution results including calibration 

standards is required After data editing, all results related to the edited 

solution must be automatically updated. If a standard is altered, all 

associated sample results must be recalculated Must also include the 

ability to pause the run, analyze a “STAT” sample, and then continue 

the run from last sample analyzed before the “STAT”. 
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HELP System 

Software must provide a comprehensive HELP system with context 

sensitive content, including video and audio instruction on operation. 

Help system must feature cross‑referencing on key words and a 

central index. 

Data display 

It must be possible to simultaneously display signal graphics, 

calibration graphics, current method summary and a report to screen, 

allowing previous results from an automated determination to be 

reviewed while the analysis is in progress Each solution result must 

be displayed in large double height numbers indicating concentration, 

mean and current absorbance and precision The current solution/

sample label must be indicated on the screen Overlay facilities for 

samples and standards signal graphics ‑specify flexibility of overlay 

modes Graphics cursor displaying atomic absorbance or intensity, 

background, time, temperature and concentration required To meet GLP 

chain of custody requirements all stored graphics must be identified 

by their sample or solution label and all data (including sample labels) 

should be stored in a single data file. 

Measurement Modes 

In all peak measurement modes, data must be stored in both height 

and area so that the optimum measurement mode can be reviewed at 

a later time A different number of replicates must be selectable for 

both standards and samples Intelligent selection of measurement time 

based on precision must be provided for flame, furnace and vapor 

modes 

LIMS Support 

It must be possible to automatically direct data into a LIMS system 

for real time data transfer. Sample labels and sample select marks 

must also be transferable to the LIMS. 

Calibration 

Must support calibration with up to 10 standards in both normal 

calibration and standard additions modes is required Standards must 

be randomly selectable on a per method basis Separate calibration and 

sample blanks must be provided Bracketing standards mode with two 

closely spaced concentrations standards is required Signal Expansion 

factor of 0.1‑100 available in all calibration modes Recalibration and 

reslope rates must be programmable separately for each method 

System must provide a choice of least squares best fit calibration 

algorithms including Linear, Quadratic and Cubic fits. Specify any 

additional algorithms available Available calibration goodness of 

fit diagnostics must include slope, X and Y intercepts, correlation 

coefficient, curve equation coefficients and residuals. Specify any 

other curve fit diagnostics supplied Built‑in excessive curvature and 

inflection tests must also be provided 

ИНДУКÖИÉН ХОЛÁООÑÒ ÏЛАЗМÛН ÑÏÅКÒÐОМÅÒÐ 
(ICP-OES)

Иíäуêцèéí õîëáîîñò ïëàзì (ICP)‑ûí ñïеêòрîìеòр íü àòîìûí эìèññèéí ñïеêòрèéí 

эр÷ìèéã õэìжèõ зàр÷èì äээр ñуурèëñàí îр÷èí үеèéí õèìèéí шèíжèëãээíèé àрãûí íэãэí 

õэрэãñэë юì. ICP‑èéí àрãà áîë áàéãàëèéí áîëîîä зîõèîìîë àрãààр ãàрãàí àвñàí яìàр ÷ 

ìàòерèàëûí äээжèíä àãууëàãäàõ 70 – ààä õèìèéí эëеìеíòүүäèéã шèíжëэõ áîëîëцîîòîé. 

Түүíèé äàвуу òàë íü áүõ  эëеìеíòèéí шèíжèëãээã õèéõäээ Арãîí õèéã àшèãëàäàã, яìàр íэãэí 

эëеìеíòèéã яíз áүрèéí äîëãèîíû урòàä òîäîрõîéëж ÷àäàõ, èõэíõ эëеìеíòүүäèéí õувüä 

õэìжèõ õязãààр íü 1‑100ã/ë áàéõ íü эëáэã. Бүрэí àíàëèзûã ерäºº ë 30 ñеêуíäûí õуãàцààíä 

0.5 ìë äээж зàрцууëàí ãүéцэòãэíэ. ICP‑èéí äээж íü уñàí ууñìàë, ñуñïеíз õэëáэрòэé áàéõ 

áºãººä õэрвээ ìуу ууñäàã áîäèñ áîë íàрèéí  íуíòàã áàéж áîëíî. Дээж íü 0.3 – 1.5 ë/ìèí‑ûí 

õурäòàé àрãîíû урñãàëààр зººãäºí ãîëûí õîîëîéí äээä õэñэãò ºãºãäºíº. Хүрээëэí áуé îр÷íû, 

ãеîëîãèéí ìºí áèîëîãèéí äээжíүүäèéã ууñãàí зàäëàñíû äàрàà эëеìеíòèéí шèíжèëãээã 

ãүéцэòãэíэ. 

            

ICР–èéã áàéãàëèéí эрäэñ õүäрүүä, õºрñ, уñ, эрäэñ äàвñ, урãàìàë áà àìüòíû эä эñèéí 

эрäñèéí шèíжèëãээ ìºí ãеîõèìè, ìèíерàëîãè, îé ñуäëàë, ìàë àж àõуé, эêîëîãèéí õèìè, 

áîëîí õүрээëэí áуé îр÷íû ñуäàëãààíä ºрãºí õэрэãëэãääэã áàéíà. Түүí÷ëэí AAС – ààр 

òîäîрõîéëäîããүé õүõэр, áîр, фîñфîр, òèòàí, цèрêîíè зэрãèéã ÷ òîäîрõîéëж áîëîõ äàвуу 

òàëòàé юì. 

ICP‑MS

ICP‑OES

MP‑AES

SAAET

SAAF

Hydrures

0             10             20              30             40              50             60             70             80

78

75

75

45

69

8

Шèíжëэõ эëеìеíòèéí òîî

1            10        100           1           10         100          1           10         100       1000          1

Тîäîрõîéëîõ êîíцеíòрàцè

ICP‑MS

ICP‑OES

MP‑AES

SAAET PSD

SAAF SIPS

SIPS

COD

DDEM

ppt
ng/L

ppt
ng/L

%ppt
mg/L

Ажèëеíòèéí эëеìеíòèéí àíàëèз 

õèéäэã áàãàжууäààр шèíжëэõ 

эëеìеíòèéã òîîã õàрüцууëàí 

õàрууëж áàéíà. 

Эíэõүү áүäүүв÷ зурàãíààñ  

эëеìеíòèéí àíàëèз 

òîäîрõîéëäîã àïïàрàòууäûí 

шèíжèëãээíèé íàрèéв÷ëàëûí 

òүвшíèéã õàрууëж áàéíà. 

ICP‑OES òºрëèéí áàãàжíû 

õувüä эëеìеíòèéí òîäîрõîéëîõ 

àãууëàìж  ppb áуюу µg/l 

õэìжээíä áîëíî. 
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Agilent - ICP-OES багаж

1991

1998-2000
2006

1995

Өндөр нарийвчлалтай 
радиаль дараалал 
бүхий ICP-AES багаж

Liberty

Liberty Series II 

710/720/730Дэлхийн хамгийн 
хурдан ICP-OES. 
CCD Патенттэй

SVS2-аар дамжуулан 
гарч сайжирсан

Тэнхлэг ба Радиалын 
загварууд боломжтой. 
Вакуум болон хийн 
цэвэрлэгчийн оптик.

#1 борлуулагдсан ICP-OES. 
Vista Chip CCD илрүүлэгчтэй.

Agilent 5100  ICP-OES

• Хямд зардал
• Гүйцэтгэл сайн
• Ажиллахад хялбар

2014

Vista PRO & MPX

High QE PMT илрүүлэгчтэй. 

5110 ICP-OES 

Ажèëеíòèéí 5110 ICP – OES áàãàж Dechroic Spectral Combiner (DSC) òеõíîëîãèòîé у÷рààñ 

íэãэí зэрэã цàцрàã áîëîí òэíõëэãèéí äàãуу õэìжèëòүүäèéã õèéäэã. 5110 ICP‑OES зàãвàр íü 

áîñîî áàéрëàñàí áàìáàрòàé, õèé îãò õэрэãëэõãүé, ºíäºр õурäíû VistaChip II äеòеêòîрòîé 

áîëñíîîр õэìжèëòèéí íàрèéв÷ëàëä ñºрºã íºëºº үзүүëэõãүéãээр òºвºãòэé äээжүүäèéã ÷ ãэñэí 

55% õүрòэë õурäàí õуãàцààíä 50% õүрòэë áàãà àрãîí õèéí зàрцууëàëòòàéãààр шèíжèëãээã 

ãүéцэòãэíэ. 

Оíцлîã ¿з¿¿лэлт¿¿д

• Öàцрàãèéí áîëîí  òэíõëэãèéí äàãуу õэìжèëòèéã íэãэí зэрэã õèéõ îíцãîé Dichronic

Spectral Combiner (DSC) áүõèé ICP‑OES‑èéí шèíжèëãээ ìàш áîãèíî õуãàцààíä

ãүéцэòãэíэ

• Сîíãîëòîîр àвàõ áîëîìжòîé õººñ îрîõûã õяíàäàã шèíжèëãээíèé ìàш ºíäºр

íàрèéв÷ëàëûã үзүүëэõ Сàéжрууëñàí Хàвõëàãèéí Сèñòеìèéã (Advanced Valve

System, AVS) àшèãëàñíààр äээжèéã áàãàжèíä îрууëàõ, òîãòвîржууëàõ, уãààж

зàéëàõàä зàрцууëàõ õуãàцààã áàãàñãàж áàãàжíû áүòээìжèéã íэìэãäүүëэí, áàãàжèéã

àжèëëууëàõàä ãàрàõ зàрäëûã áîäèòîéãîîр áàãàñãàíà

• Өíäºр ìàòрèцààñ эõëээä ууршäàã, îрãàíèê ууñãàã÷ууä õүрòэë шèíжëэõэä òºвºãòэé

äээжүүäэä áîñîî òэíõëэãèéí áàìáàрààр õэìжèëòèéã õèéíэ

• Хàìãèéí áàò áºõ ïëàзìàã ãàрãàõ õàòуу òºëвèéí RF ñèñòеìèéí à÷ààр урò õуãàцààíû

шèíжèëãээíèé явцûã òîãòвîрòîé, íàéäвàрòàé áàéëãàíà

• Бàãàжíû ïрîãрàìì íü àшèãëàõàä эíãèéí, õяëáàр áºãººä òуõàéí шèíжèëãээíèé

àрãà÷ëàëä зîрèуëñàí уõààëàã шèéäэëòэé у÷рààñ àшèãëàëòûí ñурãàëò íэã èõ

шààрäàõãүéãээр шèíжèëãээã õèéõ áîëîìжòîé.

• Уõààëàã ICP эêñïерòèéí ïрîãрàìì õàíãàìж áîëîí DSC òеõíîëîãèéí òуñëàìжòàéãààр 

шèíжèëãээíèé àрãà÷ëàëûã õºãжүүëэõ явцàä òààìàãëàж, òээíэãэëзэõ àñууäëûã áүрэí 

àрèëãàж ÷àäñàí.

• IntelQuant ãîрèìûí үеä шèíжèëãээíèé àрãà÷ëàëûã õяëáàршууëж, ìàш áîãèíî

õуãàцààíä äээжèéã уíшèõ ÷àäвàрòàé áîëñîí у÷рààñ äээжèíä àãууëàãäàõ áүõ

эëеìеíòүүäèéã íэã уäààãèéí уíшèëòààр èëрүүëэõ áîëíî.

• 5110 ìîäеë íü уяí ãурвàí яíзûí òîõèрууëãàòàé áàéãàà, үүíä: Synchronous Vertical

Dual View, Vertical Dual View, Radial Dual Veiw.

Agilent ‑ ICP‑OES áàãàжíû òүүõэí зàìíàë

ДÝЛХИÉД ХАМÃИÉН ÁАÃА 
ХÝМЖÝÝÒÝÉ НЬ DSC Á¯ХИÉ SVDV ÒÅХНОЛОÃИ

УХААЛАÃ ÝЛÅКÒÐОНИК 
ÑИÑÒÅМ

Á¯Х ХОЛÁОЛÒУУДАД Х¯ÐÝХÝД 
ХЯЛÁАÐ

НАÑОÑ НЬ ДÝÝЖ ÁОЛОН 
МАНАНЖУУЛАÃЧИД ОÉÐХОН

ØИНÝ ÒÅХНОЛОÃИУД

ÁАÉНÃÛН ÒОÃÒВОÐÒОÉ  
ÐАДИО ДАВÒАМЖ

ХÝВÒÝÝ ÁАМÁАÐ

ДÝÝЖ ОÐУУЛАХ ÑИÑÒÅМИÉÃ 
ХОЛÁОХОД АМАÐХАН

ØУУД УÃÑÐААД, АЖИЛЛУУЛАХ

Зай талбайã õэìíэíэ Нэã удааãийí õэìжилтээр бîãиíî 
õуãацааíд íарийвчлал ºíдºртэй 
шиíжилãээã ã¿йцэтãэíэ

Áаãажíы эвдрэлийã баãасãаíа

Засвар ¿йлчилãээã õийõэд 
асуудалã¿й

Дээжийã ìаш õурдаí татаж, 
б¿тээìжийã íэìэãд¿¿лíэ

Øиíжилãээã удааí õуãацааíд 
тîãтвîртîй явуулаõ

Хэц¿¿ дээж¿¿дийã шиíжлэõдээ 
ìаш сайí ¿з¿¿лэлт¿¿дийã 
ãарãаõ чадвартай

Хурдаí асíа

Хурдаí асíа, 
¯з¿¿лэлт¿¿дийí давтаìж 
тîãтвîртîй байíа
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ХҮНС БАЙГАЛЬ ОРЧИН УУЛ УУРХАЙ ТЕХНОЛОГИ ЭМИЙН ҮЙЛДВЭРЛЭЛ

Agilent 5110 ICP-OES      
The fastest,  

most precise  
ICP-OES...ever.

The Agilent 5110 ICP-OES revolutionizes ICP-
OES analysis-designed to run your samples 
faster, using less gas, without compromising 
performance on your toughest samples. 
Innovative and unique technologies, and 
vertical torch on all configurations, enable 
uncompromised robustness for axial and radial 
measurements at the same time. 
Intelligent hardware and software take the 
guess work out of method development 
ensuring stable, accurate, and reproducible 
performance.

✓ The SYNCHRONOUS VERTICAL DUAL VIEW (SVDV) configuration is four instruments in one; able 
to run in axial, radial, vertical dual view and synchronous vertical dual view modes. 

✓ Unique DICHROIC SPECTRAL COMBINER (DSC) technology delivers the fastest analyses and the 
lowest gas usage per sample. 

✓ The VERTICAL DUAL VIEW (VDV) configuration offers a robust vertical torch and high throughput 
and is upgradable onsite to the SVDV configuration if your lab throughput demands increase. 

✓ The 5110 is also available in a RADIAL VIEW (RV) only configuration, ideal for labs needing a fast, 
high performance radial ICP-OES.

Ажилент компаний 2015-2016 оны Атомын спектроскопийн тоног төхөөрөмжийн инэчлэгдсэн 
каталогийг тус нүүрний доод хэсэгт байгаа http://www.chem.agilent.com/Library/catalogs/
Public/5991-5455EN_Spectroscopy_Catalog_LR.pdf линкээр орж татаж авч, танилцах боломжтой. 
Каталогийн агуулгад:

• Багажны ажиллах нөхцөл
• Шаардлагатай техник үзүүлэлтүүд
• Багануудын сонголтын зөв хийх зөвлөмж
• Химийн нэгдлүүдийг оношлох аргачлал зэрэг багтсан байна.

INSTRUMENT HARDWARE

Sa
m

pl
e 

in
tr

od
uc

tio
n ✓ One-piece quartz tube, polymer base, plug and play vertical torch on all instrument configurations.

✓ The simple and effective torch loader mechanism automatically aligns the torch and connects gases for 
fast start up and reproducible performance. 

✓ Once the torch is loaded, no further alignment or adjustment is required. 
✓ Optional torch configurations are available for other applications (organic solvents, volatile organic solvents, 

hydrofluoric acid resistant, high solids), along with optional demountable torches.
✓ Glass concentric nebulizer, and glass cyclonic double pass spray chamber with ‘ball and socket’ connection 

to the bottom of the torch injector for easy setup and maintenance.

G
as

 c
on

tr
ol

s

All plasma related gas flows are computer controlled, using high precision Mass Flow Controllers:
✓ Plasma gas 8-20 L/min in 0.1 L/min increments, default setting 12 L/min
✓ Auxiliary gas 0-2.0 L/min in 0.01 L/min increments, default setting 1.0 L/min
✓ Nebulizer gas 0-1.5 L/min in 0.01 L/min increments, default setting 0.7 L/min
✓ Make up gas 0-2.0 L/min in 0.01 L/min increments (used for optional accessories)
✓ Option gas (argon/oxygen blend), added as percent of auxiliary gas (0-2.0 L/min) via software (used for 

some organic solvent applications)

RF
 g

en
er

at
or

✓ 27 MHz Solid State, maintenance free, water cooled RF generator.
✓ Power output of 700-1500 W in 10 W increments. 
✓ Robust free running design rapidly reacts to changes in plasma load, providing stable and consistent power 

supply into the plasma when switching between samples of high or varying matrix. 
✓ Coupling efficiency of more than 75%. P
✓ Power output stability is better than 0.1%.
✓ All configurations feature a vertical torch allowing you to measure the most challenging samples – from 

high matrix to volatile organic solvents. 
✓ The vertical torch and solid state RF generator allow uncompromised, robust measurements on tough 

samples with less cleaning, less downtime and less replacement torches.

O
pt

ic
al

 s
ys

te
m

Vertical dual view pre-optics allow axial and radial plasma viewing from the vertical torch. 
Unique Dichroic Spectral Combiner (DSC) technology allows you to run axial and radial view analysis at the 
same time in SVDV mode, for the fastest analysis and lowest gas usage. 
Cooled Cone Interface (CCI) prevents the cooler plasma tail from being viewed by the optics when viewing 
axially, reducing interferences and increasing linear dynamic range. 
Three configurations, all featuring a vertical torch, and four viewing modes are available:
✓ SVDV configuration: Radial Mode, Axial Mode, VDV Mode, SVDV Mode
✓ VDV configuration: Radial Mode, Axial Mode, VDV Mode
✓ RV configuration: Radial Mode

COMMON CONFIGURATIONS FOR SPECIFIC APPLICATIONS

5110 SVDV ICP-OES 5110 VDV ICP-OES 5110 RV ICP-OES

Environmental samples 
(soil, water, etc) Biodiesel sample Lubricant oil samples

Food and agriculture samples  
(soil, water, plant and animal materials) Pharmaceutical samples

Mineral and geochemical samples
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INSTRUMENT HARDWARE
CC

D 
de

te
ct

or

The VistaChip II detector is a high speed, continuous wavelength coverage CCD detector with anti blooming 
protection on every pixel. It is a zero gas consumption design and enables fast warmup, high throughput, high 
sensitivity and largest dynamic range. 
✓ Utilizing Image Mapping Technology (I-MAP), the photosensitive pixels are arranged to exactly match 

the image from the echelle optics.  This provides full wavelength coverage from 167-785 nm on a single 
detector, from a single entrance slit. The detector is mounted on a triple-stage Peltier device and cooled to 
-40 ВC for low dark current and noise

✓ Adaptive Integration Technology (AIT) allows intense and trace signals to be measured simultaneously 
at the optimum signal to noise ratio. AIT automatically allocates a pixel read time to each of the selected 
wavelengths more intense peaks are allocated shorter integration times and less intense peaks are 
allocated longer times. Unlike conventional simultaneous systems which sequence these read steps, AIT 
can conduct these readings at the same time providing true simultaneous measurement.

✓ The VistaChip II features the fastest available read-out speed of any spectroscopic CCD detector – with a 1 
MHz clocking speed to process pixels. Total read-out time for a full illumination of all pixels on the detector 
is approximately 0.8 seconds. Duplex read-out circuitry is provided on both sides of the detector, halving 
read-out processing time.

✓ CCD detector features anti-blooming protection on each individual pixel, enabling the simultaneous 
measurement of trace level analytes in the presence of nearby intense signals.

So
ft

w
ar

e

ICP Expert v7 software has a familiar worksheet interface, easy method development and software applets 
that include pre-set method templates, saving you time.
✓ Easy-to-use, application-specific software applets automatically load a pre-set method so you can start 

analysis immediately without method development or alignment, and with minimal training.
✓ Computer control of plasma gas flows, vertical plasma viewing position, plasma ignition, RF power, safety 

interlocks and utilities monitoring
✓ Choice of background correction techniques from traditional off-peak background correction to unique 

Fitted Background Correction (FBC)
✓ MultiCal assists in extending linear dynamic range and automatic validation of results
✓ Fast Automated Curve-fitting Technique (FACT) for online spectral deconvolution of complex spectra. Inter 

Element Correction (IEC) technique also included
✓ Calibration routines for multi-element external calibration and method of standard addition
✓ Calibration reslopes eliminate the need for full recalibration
✓ User-customizable Quality Control Protocols (QCP) designed to meet US EPA and other international 

compliance standards
✓ Perform rapid qualitative screening and semi quantitate all elements in each sample using IntelliQuant
✓ Unique IntelliQuant ‘heat map’ results display paradigm provides rapid and intuitive visualization of results, 

at a glance, for all elements in each sample
✓ Fully editable sample label list with optional customer and batch label fields
✓ Full control of all fully integrated Advanced Valve systems (AVS 4, 6 and 7). These switching valves will 

increase sample throughput, save gas costs and reduce your consumable costs by extending the lifetime of 
torches, spraychambers, nebulisers and pump tubes

✓ Integrated control of the IsoMist temperature controlled spray chamber
✓ Weight/volume/dilution correction factors with user-definable concentration units conversion for samples 

and calibration/QC solutions

O
pt

io
na

l P
ro

 s
of

tw
ar

e 
pa

ck

✓ Select 3rd party autosampler support
✓ Automatic standards preparation and overange sample dilution from integrated control of ESI prep FAST 

AutoDiluter.
✓ Tracking of nebulizer back pressure and argon emission intensity for monitoring and trouble shooting 

sample introduction system
✓ Control of the AVS 6 and 7 accessories
✓ Automatically monitor sample washout using Intelligent Rinse to improve sample throughput and reduce 

ownership costs
✓ User definable replicates for all different solution types including blank, standards, samples and QC.
✓ Rate generated QCP
✓ Live export of data to spreadsheet
✓ Oxygen addition

Хаяг: Улаанбаатар хот, Сүхбаатар 
дүүрэг, 1-р хороо, Нарны зам-62, 
Юнескогийн гудамж, Юнион бюлдинг, 
Б блок 1302 тоот

Утас: 
Факс:  
И-мэйл:

(976) 7711-1155, 7712-0429
(976) 7711-1151
info@medimpex.mn

Вэбсайт:  
Фэйсбүүк:

www.medimpex.mn
Medimpex Mongolia

ACCESSORIES AND PERIPHERALS 
Agilent offers a full range of configurable accessories and peripherals for the 5110 ICP-OES, including:
AVS Advanced Valve 
System

✓ The fully integrated AVS (optional) simplifies setup and use while delivering ultra-high 
sample throughput without compromise to analytical performance.

✓ Available in 4 port, 6 port and 7 port options

SPS 4 Autosampler ✓ Designed to meet the needs of high-throughput laboratories requiring a fast, compact, high 
capacity (360 samples) reliable autosampler.

Multimode Sample 
Introduction System 
(MSIS)

✓ Provides simultaneous measurement of hydride and non-hydride elements including As, 
Se, and Hg to sub ppb levels.

✓ This eliminates changeover and allows routine and hydride elements to be determined 
simultaneously using the same setup.

Multimode Sample 
Introduction System 
(MSIS)

✓ Provides simultaneous measurement of hydride and non-hydride elements including As, 
Se, and Hg to sub ppb levels.

✓ This eliminates changeover and allows routine and hydride elements to be determined 
simultaneously using the same setup

Application-specific 
sample introduction 
options

A range of optimized torches and sample introduction kits is available for:
✓ aqueous samples 
✓ organic solvents
✓ high salt/matrix samples
✓ samples containing hydrofluoric acid (HF)

You can minimize costs with demountable torches, designed for easy maintenance, fast 
changeover, and economical operation.

PERFORMANCE

Warm up time ✓	 Warm up time from standby mode of <20 minutes from plasma ignition.

Stray light ✓ Stray light elimination via baffles and optical design to less than 2.0 ppm effective As signal 
at 188.980 nm from 10 000 ppm Ca.

Signal stability ✓ Typically stable to less than 1% RSD over 8 hours without internal standardization or any 
form of drift correction

Typical resolution
✓ Element
✓ Wavelength (nm)
✓ Resolution (pm)
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ICP-MS багажны сүүлийн 
30 жилд гарсан Ажилэнтийн 
хувьсал

1987 2000 20091994

Анхны компьютер 
удирлагатай ICP-MS

PMS загвар

4500

7500
Өндөр 
мэдрэмжит 
металын 
шинжилгээ 
хийх

ICP-MS 
шинжилгээг 
тогтмол хийх

Нийтлэг 
алдааг хянах 
систем

Анхны ширээний ICP-
MS Cool plasma загвар

Хэрэглэхэд 
хялбар болж 
бүтээмж 
өндөрссөн

9 дараалсан илрүүлэгч
ORS cell

HMI
ISIS-DS 
MassHunter SW
Програм хангамж

Химийн бодисын 
урвалын 
хяналтын систем 
8800 ICP-QQQ

2012

Дэлхийн анхны ICP-QQQ
багаж технологи

2014

No. 1 Борлуулагдсан ICP-MS.

7700 7900

UHMI
ODS илрүүлэгч
ISIS 3

ICP-MS багажны 
гүйцэтгэлийн 
шинэ эрин үе

2015 2016

7800

Шийдэл бэлэн
Аргачлал автоматжсан

ICP-MS ажиллах 
дарааллыг 
хялыаршуулсан

Уян хатан, MS/MS 
өндөр гүйцэтгэл
New 8900 ICP-QQQ

ICP-QQQ багаж 
технологийн 
хоёрдогч шинэ үе

Ажилэнтийн ICP-MS Схемчилсэн диаграм

Spray chamber-
шүршигч хэсэг

Off-axis lens- тэнхлэг бус линз

27 MHz RF generator-
генератор

Vacuum pump-
Вакум шахуурга

Quadrupole-
Квадрадол

Detector-
илрүүлэгч

Interface- интерфэйс

Plasma- плазм

Ажилэнт ICP MS багажны 3 үр ашиг

1) Матрицын давуу тал 2) Интерференцийг
арилгах

3) Динамик утга

Өндөр матрицын индекс 
(HMI) 

Онлайн шингэлэх систем

Нийт ууссан хатуу 
бодисыг шинжлэх 
боломжтой

Октопол урвалын систем
(ORS4) – Гели хийн горим

Гели хийн горим нь поли-
атомийн бүх 
интерференцийг арилгадаг

Динамик утга маш өргөн

Динамик хүрээ нь 10
дараалал хүртэл өргөн 
байна.

1ppt (DL)-ээс 10,000ppm 
хүртэл хамарна

ИНДУКÖИÉН ХОЛÁООÑÒ ÏЛАЗМА - МАÑÑ 
ÑÏÅКÒÐОМÅÒÐ (ICP-MS)

ICP‑MS áàãàжíû ñүүëèéí 30 жèëä ãàрñàí Ажèëеíòèéí õувüñãàë

Ажèëеíòèéí ICP‑MS Сõеì÷èëñэí äèàãрàì

Ажèëеíò ICP MS áàãàжíû 3 äàвуу òàë

7800 Маркийí Иíдукцийí õîлбîîст Масс спектрîìетр систеì (7800 ICP-MS) 

Ажèëеíòèéí 7800 ICP‑MS áàãàж íü áàòàëãààòàé, íàéäвàрòàé, àвòîìàòààр õэвèéí 

àжèëëàãààíû òîõèрãîîã õèéж áàéäàã, урüä÷èëàí ñууëãàж ºãñºí шèíжèëãээíèé àрãà÷ëàëууäûí 

үр äүíä ºäºр òуòìûí шèíжèëãээã ãүéцэòãэõэä õяëáàр áîëãîж ºãñºí. Ìàòрèцèéí òэñвэрëэõ 

÷àäвàр ºíäºр, äèíàìèêèéí ºрãºí ìужèä àжèëëàõ ÷àäвàрòàé, îëîí àòîìò ñààä áîëîã÷ 

íºëººëëүүäèéã ìàш ñàéí õяíàõ ÷àäвàрòàé, íàрèéí òºвºãòэé, îëîí яíзûí äээжèíä шèíжèëãээã 

õèéõэä áàãàжíû эä àíãèуä ñàéí зîõèцîж àжèëëàäàã. 7800 ICP‑MS‑ã ñуурèëëууëàõ, àшèãëàõàä 

õяëáàр, ìàш îëîí òºрëèéí äээжèéã шèíжëэí íàéäвàрòàé үр äүíã áîãèíî õуãàцààíä ãàрãàõ 

÷àäвàрòàé àòîìûí ñïеêòрîñêîïèéí áàãàж юì. 

Оíцлîã ¿з¿¿лэлт¿¿д 
• ªдºр тутìыí ìеталлыí шиíжилãээã бîãиíî õуãацааíд õийõ – ICP‑MS Mass Hunter

ïрîãрàìì íü шèíжèëãээíèé àрãà÷ëàëûã урüä÷èëàí ñууëãàж ºãñºí áàéäàã у÷рààñ

шууä шèíжèëãээ õèéõ äээжээ áàãàжèíäàà îрууëààä ìàшèíààр уíшууëàõ áîëîìжòîé 

áºãººä ïëàзìûí àжèëëàõ íºõцºë áîëîí àíàëèòèéí èíòеãрàц÷èëàõ õуãàцàà, äîòîîä

ñòàíäàрò зэрãèéí òîõèрãîîíууäûã урüä÷èëààä ñууëãààä ºã÷èõñºí áàéäàã. Шèíээр

шèíжèëãээíèé àрãà÷ëàë îрууëàõ ãэж áàéãàà òîõèîëäîëä äээжíèé òºрºë áîëîí

àрãà÷ëàëûíõàà îíцëîãîîñ õàìààрàí àрãà÷ëàëûí òîõèрãîîõ õèéõ шààрäëàãàòàé.

Уíäíû уñ, áàéãàëü îр÷èí äàõü õîã õàяãäàë, эìèéí áүòээãäõүүí äэõ цэвэршèëòèéã

үзэõ ãэõ ìэò шèíжèëãээíүүäèéí àрãà÷ëàëûí òàëààрõè äэëãэрэíãүé ìэäээëëèéã ëèíê 

äээр õîëáîãäîж àв÷ áîëíî.

• Дээж бэлтãэлийã õялбаршуулаõ: 7800 ICP‑MS‑èéí ñòàíäàрò Unique High Matrix

Introduction (HMI) áуюу Ìàòрèц ºíäºрòэé òеõíîëîãè íü 3% õүрòэë ууññàí õàòуу

áîäèñûí ууñìàëûã шèíãэëэõãүéãээр шèíжèëãээ õèéõ ÷àäвàрòàé áºãººä үүíèé үр

äүíä äээж áэëòãэëèéí явцûã áîãèíîñãîж õуãàцàà õэìíэõ äàвуу òàëòàé.

• Ñиãíалыí илр¿¿лэлтэíд íºлººлж буй саадыã бууруулаõ – HMI òеõíîëîãè íü

ñèãíàëûí èëрүүëэëòèéí ñààäûã áуурууëж ºãäºã у÷рààñ зààвàë ìàòрèцàíä òîõèрñîí

êàëèáрîвêèéã òуñàä íü уíшууëж òîõèрууëàõãүéãээр ìàòрèцèéí íàéрëàãà îëîíòîé

äээжèí äэõ õэìжèëòèéã íàрèéв÷ëàë ºíäºрòэé ãàрãàж ºãäºã.

• Иíтерôереíц буюу саад бîлîãч íºлººлл¿¿дийã зайлуулсаí õàìãèéí áàòàëãààòàé

үр äүíã ãàрãàäàã – Геëèéí ìºрãºëäºõ ãîрèìûí үеä îëîí àòîìò èîíû ñààä у÷рууëàõ




