
用于水样分析的自动化高通量 
LC-MS解决方案
TriPlus RSH EQuan 850自动进样器
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确保饮用水与饮料安全

提升效率

简化方法开发

非靶向及未知物筛查

实现更低检测限的靶向筛查与定量分析

Thermo Scientific™ TriPlus™ RSH EQuan 850自动进样器为

环境水、饮用水及饮料样品中的痕量污染物分析提供一站式

液相色谱-质谱联用（LC-MS）解决方案。

水中的农药、药物、个人护理品、内分泌干扰物及全氟化合物有着重大健康隐患。随着对这些危害认知的加深，

更低的检测限（LOD）变得至关重要。面对潜在新污染物的涌现，从事水与饮料分析的实验室将在靶向与非靶

向两方面都面临快速检测和定量污染物的挑战。

传统LC-MS方法在进样分析前需要进行耗时耗力的前处理，而TriPlus RSH EQuan 850系统通过自动化样品前

处理步骤，显著减少准备时间并降低人为误差风险。结合Thermo Scientific™ TraceFinder™软件，用户可从预

配置选项中选择分析方法与报告格式，使数据采集、分析和报告生成极为简便。

农药 药物 个人护理品 内分泌干扰物 全氟化合物
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Quadrupole
20.5 H x 16.5 W

ISQ EC/EM Single 
Quadrupole
20.5 H x 16.5 W

27.7 H  x 21 W

Orbitrap Exploris 240 Orbitrap Exploris 120 Orbitrap Exploris 120

H 26.75  x W 30

TSQ Altis Triple-Stage 
Quadrupole

TSQ Fortis Triple-Stage 
Quadrupole

Dionex ICS-6000 HPIC system 
with Tablet Interface32.25 H x 21.65 W

Vanquish Core

Orbitrap Eclipse Tribrid

27.7 H x 50 W 
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TSQ Quantis Triple-Stage Quadrupole 
with VeriSpray PaperSpray ion source
27.5 H x 39 W

ISQ EC/EM Single 
Quadrupole
20.5 H x 16.5 W

TSQ Altis Triple-Stage Quadrupole
with VeriSpray PaperSpray Ion Source

LTQ XL Linear ion Trap
22 H x 31 W

MSQ Plus Single 
Quadrupole
21 H x 12 W

Q Exactive HF Hybrid Quadrupole-
Orbitrap
37 H x 36 W

Q Exactive
37 H x 36 W

Element XR
54 H x 68.5 W

Orbitrap Fusion Lumos Tribrid MS with EASY-nLC System and 
EASY-Spray NG Ion Source

Orbitrap Fusion Lumos Tribrid with EASY-nLC System and 
FAIMS Pro Interface

FAIMS Pro Interface Capillary Cutaway

Orbitrap Eclipse TribridOrbitrap Fusion Lumos Tribrid
27.7 H x 50 W 
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27.7 H  x 21 W
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TSQ Altis Triple-Stage 
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H 26.75  x W 30
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Quadrupole

TSQ Altis Triple-Stage 
Quadrupole

TSQ Fortis Triple-Stage 
Quadrupole

Orbitrap Fusion Lumos Orbitrap ID-X Tribrid Orbitrap Fusion Tribrid

Orbitrap Eclipse Tribrid Orbitrap Eclipse Tribrid with FAIMS Pro Interface

iCAP TQ ICP
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Mass Spectrometer (MS)

- Single Quad (ISQ-EM)
- TSQ Fortis/Altis/Quantis (Don’t need all three, but at least one; maybe one with Transcend and one with Vanquish Core?)
- Q Exactive
- Q Exactive GC
- Exploris 120/240
- Include an IC system with one of the mass specs (maybe IC and Exploris 120)
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with Tablet Interface32.25 H x 21.65 W

Vanquish Core

Dionex ICS-5000+ Capillary 
HPIC System
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TSQ Altis Triple-Stage 
Quadrupole

TSQ Fortis Triple-Stage 
Quadrupole

Dionex ICS-6000 HPIC system 
with Tablet Interface32.25 H x 21.65 W

Vanquish Core

Orbitrap Eclipse Tribrid

27.7 H x 50 W 
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配置理想系统

模块化设计的 TriPlus RSH EQuan 850

系统支持多种配置——单层堆叠、多层

堆叠、质谱仪左置或右置——灵活适应

不同实验室需求。

TriPlus RSH EQuAN 850系统可连接两台Thermo Scientific™ Vanquish™ Flex 

超高效液相色谱（UHPLC）泵，并兼容所有 Thermo Scientific 质谱仪产品 

（如右图所示）

Thermo Scientific™ TSQ™系列 

三重四极杆质谱仪

Thermo Scientific™ Orbitrap Exploris™ 

系列质谱仪

Thermo Scientific™ Orbitrap IQ-X™ 

Tribrid™质谱仪
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TriPlus RSH EQuan 850 系统通过创新的在线样品前处理方法（如柱切换技术）实现自动化样品

富集与分析，支持直接进样体积范围从 1 μL 至 20 mL，大幅节省时间。

无需数日的离线前处理，样品加载后即可自动完成浓缩与分析，快速获得结果。在线前处理还

能减少样品损失和人为操作误差。

该系统支持在常规 HPLC 与大体积进样间灵活切换，无需手动更换管路或进样工具。进样体积

切换可全自动化运行，适用于无人值守或过夜实验，进一步提升灵活性与效率。

Vanquish Flex UHPLC 泵支持宽流速与压力范围，实现

复杂混合物的快速分离。

提升实验室效率

20 × 2.1 mm, 12 μm Thermo Scientific™ Hypersil GOLD™ C18 色谱柱：适用于多种化合物

20 × 2.1 mm, 5 μm Hypersil GOLD C8 色谱柱：保留特性与 C18 相似，但保留时间更短

20 × 2.1 mm, 12 μm Hypersil GOLD aQ 色谱柱：适用于高含水样品中极性化合物的保留

20 × 2.1 mm, 12 μm Hypersil GOLD PFP 色谱柱：反相应用中提供差异化选择性

20 × 2.1 mm, 5 μm Hypersil GOLD Phenyl 色谱柱：针对芳香族及中等极性分析物的选择性优化

20 × 2.1 mm, 7 μm Thermo Scientific™ Hypercarb™ 色谱柱：对高极性化合物具有优异保留能力

20 × 2.1 mm, 5 μm Thermo Scientific™ BioBasic™ AX 弱阴离子交换柱

20 × 2.1 mm, 5 μm BioBasic SCX 强阳离子交换柱

EQuan 分析可选浓缩柱
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TriPlus RSH EQuan 850 系统具有卓越灵活性，可根据分析需求搭配 TSQ 系列、Orbitrap 

Exploris 系列或 Orbitrap IQ-X Tribrid 质谱仪。无论选择何种配置，TraceFinder 软件均可

简化方法开发流程，从方法建立、数据采集到结果审核，用户可轻松检查单个样品、参

考质谱图、评估峰积分并交互式观察离子比例。

Orbitrap IQ-X Tribrid 质谱仪

怀着十足的信心以多样的方式轻松揭示复杂的化学结构。Thermo Scientific Orbitrap IQ-X 

Tribrid 质谱仪专为下一代小分子分析而设计，能够以最小的努力实现全面的未知物鉴定。

使用实时库搜索的即时智能采集模式来增加覆盖度和通量，并通过自动准备校准减少手

动操作。

TSQ 系列质谱仪
TSQ系列三重四极杆质谱仪提供了经过验证的选择性反应监测（SRM）的特异性和灵敏度。

配备 TSQ 系列质谱仪和 TraceFinder 软件的 TriPlus RSH EQuan 850 系统使分析人员能够

快速准确地开发高通量的靶向筛选和定量分析。TraceFinder 软件包含常见污染物的内置

方法，以及详尽的 SRM 转换列表及其相关参数，并提供预配置的报告格式。

Orbitrap Exploris 系列质谱仪

Orbitrap Exploris 系列质谱仪结合了三重四极杆和超快速 Orbitrap 的优点，提供了终极

筛选的灵活性。结合 Orbitrap 技术，整个系统可以快速适应目标或非目标筛选和定量

工作流程。Orbitrap 技术卓越的分辨率和质量精度确保了每个 ID 的最高可能置信度。

TraceFinder 软件促进了基于 Orbitrap Exploris 的方法的开发和执行。本地化的 Thermo 

Scientific™ mzVault™ 和在线 Thermo Scientific™ mzCloud™ 谱库有助于常见污染物的

识别和确认，并极大地简化了目标分析的设置。

通过 TraceFinder 软件查看数据更加简单。 

轻松查看样品、色谱峰积分、标准曲线拟合以及离子比率。

简化方法开发
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Simplify assay development

The TriPlus RSH EQuan 850 system for LC-MS provides exceptional flexibility.  
Based on different analyses, the system can be equipped with one of the TSQ 
Series, Orbitrap Exploris Series, or Orbitrap IQ-X Tribrid mass spectrometers. 
Regardless of the solution, assay development is simple and fast with 
TraceFinder software. From method development, to data acquisition and data 
review TraceFinder gives you the confidence to inspect individual samples and 
reference mass spectral, evaluate peak integration and observe ion ratios 
easily and interactively.

Orbitrap IQ-X Tribrid mass spectrometer
Reveal complex chemical structures  with ultimate confidence, ease, and 
experimental versatility. Built for next-generation small-molecule analysis, the 
Thermo Scientific Orbitrap IQ-X Tribrid mass spectrometer enables comprehensive 
unknown identification with minimal effort. Increase coverage and throughput 
using on-the-fly intelligent acquisition with Real-Time Library Search, and enjoy 
hands-free setup with Auto-Ready Calibration.  

TSQ Series mass spectrometers
TSQ series triple stage quadrupole mass spectrometers provide the proven 
specificity and sensitivity of selected-reaction monitoring (SRM). The TriPlus 
RSH EQuan 850 systems with TSQ Series mass spectrometers with 
TraceFinder software allows the analyst to quickly and accurately develop 
high-throughput targeted screening and quantitative assays. TraceFinder 
software includes built-in methods for commonly found contaminants, and an 
exhaustive list of SRM transitions and their associated parameters and 
provides preconfigured report formats.

Orbitrap Exploris Series mass spectrometers
The Orbitrap Exploris series mass spectrometers combine the benefits of triple 
quadrupole and ultra-fast Orbitrap instruments for ultimate screening flexibility, 
coupled to the Orbitrap series the complete system can quickly adapt to 
targeted or untargeted screening and quantitation workflows. With Orbitrap 
technology, superior resolution and mass accuracy ensures the highest 
possible confidence in every ID. TraceFinder software facilitates development 
and execution of Orbitrap Exploris-based methods. The localized Thermo 
Scientific™ mzVault™ and online Thermo Scientific™ mzCloud™ spectral libraries 
aid in the identification and confirmation of commonly found contaminants and 
greatly simplifies the setup of targeted assays. 

5

Data review is simplified with TraceFinder software. Inspect samples, evaluate peak 
integrations, review different curve fits, and observe ion ratio values easily and interactively.
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quantitation靶向或非靶向筛查、定量和确认

TriPlus RSH EQuan 850 系统可以配备任何 Orbitrap Exploris 质谱仪，将三重四极杆和

Orbitrap 质谱分析仪的优势结合在一起，提供同时的定量测量和定性确认。高分辨率、准

确质量（HRAM）质谱数据最大程度地减少了基质中同质异素体的干扰，从而实现更准确

的定量。同时，高分辨的全扫描 -MS/MS 数据确保每个 ID 的最高可能置信度。

Orbitrap Exploris 120 的高分辨率和高精度质量能力质谱仪使其非常适合非靶向筛选和定

量实验。全扫描数据的质量分辨率高达 120,000，用于结构确认

• 通过 EASY-IC 校准实现质量精度 <1 ppm

• 准确确认所有化合物，包括同质异素体干扰

• 全扫描数据收集样品中存在的所有离子

• 数据可以进行回顾性分析，以检测非目标污染物，无需重新运行样品 

66

The TriPlus RSH EQuan 850 system can be equipped with any Orbitrap Exploris 
mass spectrometer, bringing together the strengths of triple quadrupole and 
Orbitrap mass analyzers and providing simultaneous quantitative measurement 
and qualitative confirmation. High-resolution, accurate-mass (HRAM) MS 
data minimizes interference of isobaric matrix components for more accurate 
quantitation. At the same time, full-scan HRAM MS/MS data ensures the 
highest possible confidence in every ID.

The high-resolution, accurate-mass capabilities of the Orbitrap Exploris 120 
mass spectrometer make it ideally suited for nontargeted screening and 
quantitative experiments. Full-scan data with mass resolution of up to 120,000 
for structural confirmation

• Mass accuracy to <1 ppm with EASY-IC calibration

• Accurate confirmation of all compounds, including isobaric pesticides 

• Full-scan data collects all ions present in the sample

• Data can be analyzed retrospectively for non-targeted contaminants without 
the need to rerun the samples

Without HRAM, the three contaminant peaks shown here would not 
have been resolved from the analyte terbutylazine—leading to a false 
negative or false positive result depending on the intensity of the 
contaminants.

TriPlus RSH EQuan 850 systems can reduce analysis times from hours to minutes.

Targeted or non-targeted screening,  
quantitation, and confirmationquantitation

 

Terbutylazine
230.11650

C 9H17N5CI
-0.19896 mmu

Contaminants

100

80

60

40

20

0
230.10          230.13             230.16  

m/z

0.15 Da Mass Range

R
el

at
iv

e 
ab

un
da

nc
e

230.19            230.22                                     230.25

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Time (Hours)

48  hours30 minutes

Preconcentrate Analyze, detect, confirm

Online Sample Preparation LC/MS TriPlus RSH
EQuan 850

Method

Conventional
Method

~30 minutes

Analyze, detect, confirm

LC/MS 

EluteDryWashExtractConditionFilter

如果没有 HRAM，这里显示的三个干扰峰将无法与分析物特丁嗪分离——这将导致

假阴性或假阳性结果，具体取决于干扰峰的强度。
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TriPlus RSH EQuan 850 系统可以将分析时间从数小时减少到数分钟。

干扰峰
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TriPlus RSH EQuan 850 系统与 TSQ 系列三重四极杆质谱仪联用，其选择性反应监测

（SRM）模式拥有经过验证的特异性和灵敏度，可用于靶向筛查和定量分析。TSQ 系列

质谱仪提供了独有的技术优势，如高分辨率选择性反应监测（H-SRM）和定量增强的数

据依赖性 MS/MS（QED-MS/MS）。 

使用 H-SRM 扫描模式进行样品分析提供了出色的特异性和更低的定量限（LOQs）。

使用 QED-MS/MS，定量分析后同时进行结构确认变得常规化，促进了饮料和水样的

多残留筛查。TSQ 系列三重四极杆质谱仪还提供快速扫描速度和正 / 负极性切换，以

提高生产力。
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靶向筛查和定量分析Targeted screening and quantitation

(A) H-SRM followed by QED-MS/MS in the same chromatographic run provides 
simultaneous quantitation and structural confirmation in multi-residue screens.
(B) Sample scan (top) and library match (bottom) showing confirmation of atrazine.
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The TriPlus RSH EQuan 850 systems with TSQ series triple stage quadrupole 
mass spectrometers provide the proven specificity and sensitivity of  
selected-reaction monitoring (SRM) for targeted screening and quantitative 
experiments. The TSQ Series mass spectrometers offer exclusive technology 
benefits such as high-resolution selected-reaction monitoring (H-SRM) and 
quantitation-enhanced data-dependent MS/MS (QED-MS/MS). Using the 

H-SRM scanning mode for sample analyses provides excellent analyte 
specificity and improved limits of quantitation (LOQs). Using QED-MS/MS, 
quantitation followed by simultaneous structural confirmation becomes routine, 
facilitating multi-residue screening of beverage and water samples. The TSQ 
Series triple stage quadrupole mass spectrometers also offer fast scan speeds 
and positive/negative polarity switching for enhanced productivity.
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A B

Targeted screening and quantitation

(A) H-SRM followed by QED-MS/MS in the same chromatographic run provides 
simultaneous quantitation and structural confirmation in multi-residue screens.
(B) Sample scan (top) and library match (bottom) showing confirmation of atrazine.
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The TriPlus RSH EQuan 850 systems with TSQ series triple stage quadrupole 
mass spectrometers provide the proven specificity and sensitivity of  
selected-reaction monitoring (SRM) for targeted screening and quantitative 
experiments. The TSQ Series mass spectrometers offer exclusive technology 
benefits such as high-resolution selected-reaction monitoring (H-SRM) and 
quantitation-enhanced data-dependent MS/MS (QED-MS/MS). Using the 

H-SRM scanning mode for sample analyses provides excellent analyte 
specificity and improved limits of quantitation (LOQs). Using QED-MS/MS, 
quantitation followed by simultaneous structural confirmation becomes routine, 
facilitating multi-residue screening of beverage and water samples. The TSQ 
Series triple stage quadrupole mass spectrometers also offer fast scan speeds 
and positive/negative polarity switching for enhanced productivity.
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A B

(A) 在同一色谱运行中，H-SRM 后接 QED-MS/MS 提供多残留筛选中的同时定量和结构确认。

(B) 样品扫描（上）和库匹配（下）显示阿特拉津的确认。
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