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B ACKG RO U N D

Perchlorate has been used for many years in solid rocket propellants, 
road f lares, munitions, airbags, and other related materials. It is also 
found in some fertilizers. 

One manufacturing facility in southern Nevada, which began 
operations in 1951, sits atop a perchlorate-contaminated plume 
of groundwater, estimated to contain over 20 million pounds of 
perchlorate in 9 billion gallons of water. This plume eventually 
discharges into the Las Vegas Wash, and then into Lake Mead. From 
there, it f lows down the Colorado River, which feeds drinking and 
irrigation water supplies throughout the Southwest.¹

Specifically, this water is used for irrigation in the Imperial and 
Coachella Valleys in California, where a large portion of the nation’s 
winter food crops are grown. These include alfalfa, squash, tomatoes, 
green beans, broccoli, caulif lower, dates and various types of lettuce. 
Tainted alfalfa may be linked to trace perchlorate contamination 
detected in milk.² Cities from San Diego to Las Vegas to Tucson draw 
on the Colorado River for portions of their drinking water supply.

The health effects of perchlorate are not well understood. It is known 
to inhibit thyroidal iodine uptake, but little data is available to suggest  
“safe” levels. In 2002, EPA proposed a health-protective standard of 
1 ppb for perchlorate in drinking water. This limit is currently being 
reviewed. State limits range from 1 ppb upward. Data concerning 
perchlorate from foods is even scarcer.

CON DIT I ON S
 

CON CLU S I ON S

Detection limits using existing IC methodology (1-2 ppb) are too high 
to accurately measure perchlorate at regulatory limits, which may be 
as low as 1 part per billion.

This method is an effective way of measuring low levels of perchlorate 
in water and produce. The detection limit is sufficiently low to permit 
accurate results at regulatory levels.
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R E S U LT S

All of the tested produce samples contained measurable perchlorate, 
as did water both from El Centro and our lab in Santa Fe Springs. 
Only the bottled water sample was perchlorate-free. 

The annual produce samples ranged from 4.81 ppb in celery up to 28.2 
ppb in green beans, possibly due to their lower moisture content. These 
showed good precision, with RSD less than 10 % for all matrices.

 

B A D DATE S

The date samples had high levels of perchlorate, averaging 36.9 ppb 
for dates and 27.4 ppb for date sugar. (Date sugar consists of dried 
dates ground to a coarse meal.) These also exhibited poorer precision. 
This may be in part due to difficulty in homogenizing the dates, and 
the more complex matrix (especially increased sugar content).

T R A N S I T I O N S  M O N I T O R E D

m/z 99  →  m/z 83 35 ClO4 →  35 ClO3

m/z 101  →  m/z 85 37 ClO4  →  37 ClO3

Us e  o f  t h e s e  m a s s e s  e n a b l e s  c o n f i r m a t i o n  o f  t h e  p e r c h l o r a t e  i d e n t i t y  b o t h  b y  p r e s e n c e  o f  e a c h  p r o d u c t  i o n  a n d  t h e  
n a t u r a l  c h l o r i n e  i s o t o p e  a b u n d a n c e .

C H R O M A T O G R A P H Y

IC Column 250 x 2mm AS-16 (Dionex)
Eluent 65mM KOH in 60/40 water/methanol
Flow Rate 0.3 mL/minute
The addit ion of methanol to the eluent was found to somewhat improve chromatography, but more impor tantly, it greatly improves 

MS response due to bet ter nebul izat ion .Potass ium is removed us ing a chemical suppressor and sul fur ic ac id regenerant .

P R E C I S I O N
Matrix n Parts per Billion %RSD
Tap Water (El Centro) 4 4.20 4.4
Tap Water (Santa Fe Springs) 4 1.89 5.4
Bottled Water 4 <0.02 N/A
Zucchini 5 11.6 8.7
Celery 5 4.81 6.3
Green Beans 5 28.2 4.5
Dates 3 36.9 16
Date Sugar 5 27.4 14

A C C U R A C Y

                         
Matrix

Average 
Sample Result

Spike 
Level

Average 
Spike Result Recovery

El Centro Tap Water 4.20 5.00 8.88 94%
Zucchini 11.6 40.0 54.4 107%
Celery 4.81 40.0 40.5 89%
Date Sugar 27.4 200 217 95%

 A l l  r e s u l t s  a r e  p a r t s  p e r  b i l l i o n .

E L E C T R O S P R A Y

Needle Voltage -5500V
Shield Voltage -600V
Dry Gas Air, 300ºC, 22 psi
Neb Gas Air, 53 psi

M A S S  S P E C T R O M E T E R

Capillary Voltage: -40V
CID Gas Ar, ~3.7 mTorr

T hese ch romatog rams show over l ays  of  mu lt iple  prepa rat ions  of  each sample  t y pe .  T he prec i s ion ,  expressed as  % R SD, i s  summar i zed i n  t he Table  above .

F U T U R E WOR K

In the near future, we will be incorporating 18O-labelled perchlorate 
as an internal standard in order to improve the precision and accuracy 
of the analysis. We will also be investigating new chromatographic 
conditions which would eliminate the use of a hydroxide eluent, 
simplifying the system for electrospray use.


