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The capacitor plague was a 
problem related to a higher-
than-expected failure rate of 
non-solid aluminium electrolyt-
ic capacitors, between 1999 and 
2007, especially those from 
some Taiwanese manufacturers,
[1][2] due to 
faulty electrolyte composition 
that 
caused corrosion accompanied 
by gas generation, often ruptur-
ing the case of the capacitor 
from the build-up of pressure. 
 
Failed aluminium electrolytic capacitors 
with open vents in the top of the can, 
and visible dried electrolyte residue 
(reddish-brown color) 

High failure rates occurred in 
many well-known brands of 
electronics, and were particu-
larly evident 
in motherboards, video cards, 
and power supplies of personal 

computers. 

Contents 

First announcements 
The first flawed capacitors 
linked to Taiwanese raw mate-
rial problems were reported by 
the specialist magazine Passive 
Component Industry in Septem-
ber 2002.[1] Shortly thereafter, 
two mainstream electronics 
journals reported the discovery 
of widespread prematurely fail-
ing capacitors, from Taiwanese 
manufacturers, in mother-
boards.[3][4] 
These publications informed 
engineers and other technically 
interested specialists, but the 
issue did not receive wide-
spread public exposure  until 
Carey Holzman published his 

History 

.Failed aluminium electrolytic capacitors with open vents 
in the top of the can, and visible dried electrolyte residue 
(reddish-brown color) 
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Minutes NMRCC Meeting by Chuck Burch 

NMRCC April 11 2021 Meeting Minutes by Chuck Burch 
 
The meeting started shortly after 1PM by Club President Les Davidson.  The meeting 
was held using Zoom with 13 member attending. 
 
The monthly theme was vintage audio equipment. 

• Chuck Burch showed a Heathkit tube HiFi system typical of the later 1950s. The 
amplifier was a W-5M which used the classic Williamson circuit and KT-66 output 
tubes. The preamp was a WA-P2 which uses an external power supply but can be pow-
ered by the W-5M amp.  The tuner was a FM-3 FM tuner. 

• Richard Majestic showed a variety of audio equipment. 

 First was a REL (Radio Engineering Labs) 646 FM tuner. It was designed during 
WWII, and parts of the design were the basis for the classic Marantz 10B tuner. It sold 
for around $300 in 1946 but now can sell for several thousands dollars. 

 Back in 1960, Richard was working for Square Deal HiFi where a person brought in 
the REL and wanted a solid state tuner so bought a McIntosh Tuner. He came back un-
happy with the McIntosh and wanted it fixed. Richard made some circuit modifications 
which pleased the customer and told Richard to keep the REL. 

 Back in 1955, Richard was the DJ for dance hops and bought a Reko-0-Kut record 
player which he still has.  Richard discussed various phono cartridges including the 
Fairchild SM2 cartridge, the GE VR2 cartridge, and the new strain gauge cartridge made 
by his friend at Soundsmith he currently uses which sells for $10K. 

 He also discussed the $50 mail-order Knight Kit 20 watt Williamson ultra-linear 
amp using 6L6 output tubes that he bought while in High School. He also bought a Scott 
310B for his high school system which is still viewed as a very good tuner. 

 Today, he uses a pair of 1954 McIntosh 60 amps in his office using Gold Lion 6550 
output tubes. He has a 1964 Fisher TFM1000 FM tuner which he considers a very best 
tuner. 

 Mark Toppo showed his Georgian speaker which Richard said was a smaller ver-
sion of the Electro Voice Patrician speakers. Richard discussed in his younger days, he 
bought a one of the large Patrician speakers as part of a bulk sale where he paid $200. 
While hauling the stuff home, he was stopped by someone LI expressway who saw the 
Patrician and offered him $300 so he sold them. Today, the speakers sell for 10K. 

 David Wilson discussed duplicating hi-fi systems his father had. He had a Dyna 
Mark III 60 watt amp that ate tubes, a Dynakit PAS1 preamp, a Sherwood tuner, and 
Acoustic Research AR1 speakers with a Janszen Electrostatic high frequency speaker.  
David also has another system with a Dyna ST70 amps, a McIntosh MK110 preamp, 
Sherwood 3000 tuner and Acoustic Research AR3 speakers. 

 Steve Shepard showed a Gap/R K2W linear amp that YouTube’s Mr. Carlson Lab 
has used to create an amplifier. He also showed a Mustool oscilloscope multimeter. 

 Dick Guilford showed a Scott 330B AM/FM tuner, 

 Les Davidson showed a Sherwood FM-530  tuner his dad had which was built at a 
factory 10 minutes from his house on Long Island. 

 Richard Majestic discussed a 1957 Consumer Report he has which rates the various 
HiFi stuff available at the time. 
Jim Hanlon showed a variety of Echophone (Hallicrafters) EC-1 ads from WWII. Jim’s 
discussion inspired Mark Toppo, Ron Monty and Chuck Burch to show Echophone radi-
os they have that were built in the 1929 to 1931 timeframe. 
 
New business: 
Because of Mother’s day, our next meeting will be May 16th.  Assuming State COVID 
restrictions relax, we are planning the May meeting will be a combo tailgate-auction-
picnic in QueLab’s parking lot. John Anthes has discussed the possibility with QueLab 
who has given us informal approval.   Given the volume expected at the auction, the 
minimum opening bid will be $5, so plan your lots accordingly. Les plans to create a list 
of auction items that he will send out to club members. To be included on the list, mem-
bers need to send Les their sales information to him by May 13th. For the picnic, David 
Wilson agreed to pick up drinks and Les Davidson agreed to pick up pizza,  
 
The 2021 Duke City Hamfest is tentatively scheduled for Sept. 16-19, 2021 at Isleta 
Casino/Resort. 
 
The April meeting adjourned at 2:35.  

NMRCC Officers for 2021 

Richard Majestic: Treasurer  
Secretary: Chuck Burch  
Membership: R 
President: Les Davidson  
Vice President: Mark Toppo 
Board member: Les Davidson  
Board member: Ron Monty 
Board member: John Hannahs  
Board member: John Anthes 

 NMRCC 2021 MEETING DATES 
 January 10th most difficult radio restoration I 

ever accomplished 
February 14th Unusual or particularly interest-

ing vacuum tubes 
March 14yh . Television sets, 1946 through 

1970 (anything you can carry into the conference 
room) 
April 11th . Early FM Stereo receivers, amplifiers, 

and other vintage audio equipment 
May 16th Homebuilt crystal, tube, and transistor 

sets 
June 13th Tube boxes, old radio books and text 

books, documents (manufacturer newsletters), and 
advertising items related to radios and broadcast-
ing 
July 11th . Unusual Devices/Stump the Experts- 

Unusual tubes, light bulbs, transistors, and radio 
parts. Also, who can identify that strange gizmo 
you found, or explain how an unusual object works 
August 8th Wild Card Sunday 
September 12th . 40s through 60s tube portable 

MW – SW radios 
October 10th maybe the Ribeye Picnic and 
sale LC 
November 14th Wild Card Sunday 
December 12th Holiday Party & sale 

Mark T and 
James P 

 

THE PRESIDENT’S col-
umn Page 4 
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NMRCC member’s and their hifi gear past and today 

 

RICHARD’S 1ST PIECE OF20W  hIfI GEAR IN 1957, TODAY MY OFFICE hIfI SPEAKERS ARE OHM WALSH 3’S and above. STUFF 
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Sparton 558 Sled 

 

From The President’s Desk 
 
At long last, a small light at the end of the tunnel.  Bernalillo County is now 
“turquoise,” whatever that means.  It has been a difficult year for many.  Most of 
our members have been doubly vaccinated.  Much of the original COVID hype has 
been debunked; we now know that with common-sense precautions and actions, it 
is unlikely that you will contract this virus. 
 
We have not had a live meeting in over a year and many of us are champing at the 
bit, missing the camaraderie and banter (and the AUCTIONS!!!).  Many have been 
accumulating “stuff” to be sold, and are looking forward to our first live meeting 
and the divestiture of same.  There will be some great things to buy at the 5/16  
meeting. - bring your $$$ and your largest vehicle LOL. 
 
Our meeting and picnic will be held “al fresco” in the parking lot of the Quelab.  
Food and drink will be available.  Bring your spouse, guest(s), new recruits, et. al. 

The Quelab is located at 680 Haines, Ave.NW, Albuquerque, NM. 
See you there! 
Les is more 

 
President: Les Davidson  
Vice President: Mark Toppo 
Richard Majestic: Treasurer  
Secretary: Chuck Burch  
Membership: Randy Gray 
Board member: Les Davidson  
Board member: Ron Monty 
Board member: Open  
Board member: John Anthes 
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Results of fire on a printed circuit board, caused by 
leaked electrolyte which short-circuited conductors 
carrying power 

The news from the Holzman 
publication spread quickly on 
the Internet and in newspa-
pers, partly due to the spec-
tacular images of the failures 
– bulging or burst capacitors, 
expelled sealing rubber and leaking elec-
trolyte on countless circuit boards. Many 
PC users were affected, and caused an ava-
lanche of reports and comments on thou-
sands of blogs and other web communities.
[4][6][7] 
The quick spread of the news also resulted 
in many misinformed users and blogs post-
ing pictures of capacitors that had failed 
due to reasons other than faulty electrolyte.
[8] 

Prevalence 
Most of the affected capacitors were pro-
duced from 1999 to 2003 and failed be-
tween 2002 and 2005. Problems with ca-
pacitors produced with an incorrectly for-
mulated electrolyte have affected equip-
ment manufactured up to at least 2007.[2] 
Major vendors of motherboards such 
as Abit,[9] IBM,[1] Dell,[10] Apple, HP, 
and Intel[11] were affected by capacitors 
with faulty electrolytes. 
In 2005, Dell spent some US$420 million 
replacing motherboards outright and on the 
logistics of determining whether a system 
was in need of replacement.[12][13] 

Many other equipment manufacturers un-
knowingly assembled and sold boards with 
faulty capacitors, and as a result the effect 
of the capacitor plague could be seen in all 
kinds of devices worldwide. 

Because not all manufacturers had offered 
recalls or repairs, do-it-yourself repair in-
structions were written and published on 
the Internet.[14] 

Responsibility 
In the November/December 2002 issue 
of Passive Component Industry, following 
its initial story about defective electrolyte, 
reported that some large Taiwanese manu-
facturers of electrolytic capacitors were 
denying responsibility for defective prod-
ucts.[15] 
While industrial customers confirmed the 
failures, they were not able to trace the 
source of the faulty components. The de-

 

 

 

Capacitor plague borrowed by NMRCC pub-

fective capacitors were marked with previously unknown brands 
such as "Tayeh", "Choyo", or "Chhsi".[16] The marks were not eas-
ily linked to familiar companies or product brands. 
The motherboard manufacturer ABIT Computer Corp. was the on-
ly affected manufacturer that publicly admitted to defective capaci-
tors obtained from Taiwan capacitor makers being used in its prod-
ucts.[15] However, the company would not reveal the name of the 
capacitor maker that supplied the faulty products. 

Industrial espionage 
A 2003 article in The Independent claimed that the cause of the 
faulty capacitors was in fact due to a mis-copied formula. In 2001, 
a scientist working in the Rubycon Corporation in Japan stole a 
mis-copied formula for capacitors' electrolytes. He then took the 
faulty formula to the Luminous Town Electric company in China, 
where he had previously been employed. In the same year, the sci-
entist's staff left China, stealing again the mis-copied formula and 
moving to Taiwan, where they would have created their own com-
pany, producing capacitors and propagating even more of this 
faulty formula of capacitor electrolytes.[17] 

Common characteristics 
The non-solid aluminium electrolytic capacitors with improperly 
formulated electrolyte mostly belonged to the so-called 
"low equivalent series resistance (ESR)", "low impedance", or 
"high ripple current" e-cap series. The advantage of e-caps using 
an electrolyte composed of 70% water or more is, in particular, a 
low ESR, which allows a higher ripple current, and decreased pro-
duction costs, water being the least costly material in a capacitor.
[18] 
All electrolytic capacitors with non-solid electrolyte age over time, 
due to evaporation of the electrolyte. The capacitance usually de-
creases and the ESR usually increases. The normal lifespan of a 
non-solid electrolytic capacitor of consumer quality, typically rated 
at 2000 h/85 °C and operating at 40 °C, is roughly 6 years. It can 
be more than 10 years for a 1000 h/105 °C capacitor operating at 
40 °C. Electrolytic capacitors that operate at a lower temperature 
can have a considerably longer lifespan. 
The capacitance should normally degrade to as low as 70% of the 
rated value, and the ESR increase to twice the rated value, over the 
normal life span of the component, before it should be considered 
as a "degradation failure".[19][20] The life of an electrolytic capaci-
tor with defective electrolyte can be as little as two years. The ca-
pacitor may fail prematurely after reaching approximately 30% to 
50% of its expected lifetime. 

Electrical symptoms 

The electrical characteristics of a failed electrolytic capacitor with 
an open vent are the following: 

capacitance value decreases to below the rated value 

(Continued on page Six) 

Symptoms 
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black crust up the side of a capacitor is invariably 
glue, not electrolyte. The glue itself is harmless. 

See also: Aluminium electrolytic capacitor 

The first electrolytic capacitor developed was 
an aluminium electrolytic capacitor with a liq-
uid electrolyte, invented by Charles Pollak in 1896. 
Modern electrolytic capacitors are based on the same 
fundamental design. After roughly 120 years of de-
velopment billions of these inexpensive and reliable 
capacitors are used in electronic devices. 

Basic construction 
Basic construction details of non-solid alu-

minium electrolytic capacitors 

construction of a typical single-ended aluminium elec-

trolytic capacitor with non-solid electrolyte Closeup 

cross-section diagram of electrolytic capacitor, show-

ing capacitor foils and oxide layers 

Aluminium electrolytic capacitors with non-solid 
electrolyte are generally called "electrolytic capaci-
tors" or "e-caps". The components consist of two 
strips of aluminium foil, separated by a paper spacer, 
which is saturated with a liquid or gel-like electro-
lyte. One of the aluminium foil strips, called the an-
ode, chemically roughened and oxidized in a process 
called forming, holds a very thin oxide layer on its 
surface as an electrical insulator serving as 
the dielectric of the capacitor. The liquid electrolyte, 
which is the cathode of the capacitor, covers the ir-
regular surface of the oxide layer of the anode per-
fectly, and makes the increased anode surface effec-
tual, thus increasing the effective capacitance. 

A second aluminium foil strip, called the "cathode 
foil", serves to make electrical contact with the elec-
trolyte. The spacer separates the foil strips to avoid 
direct metallic contact which would produce a short 
circuit. Lead wires are attached to both foils which 
are then rolled with the spacer into a wound cylinder 
which will fit inside an aluminium case or "can". 
The winding is impregnated with liquid electrolyte. 
This provides a reservoir of electrolyte to extend the 
lifetime of the capacitor. The assembly is inserted 
into an aluminium can and sealed with a plug. Alu-
minium electrolytic capacitors with non-solid elec-
trolyte have grooves in the top of the case, forming a 
vent, which is designed to split open in the event of 
excessive gas pressure caused by heat, short circuit, 
or failing electrolyte. 

(Continued on page Seven) 

Non-solid aluminium electrolytic capacitors

ESR increases to very high values. 

Electrolytic capacitors with an open vent are in 
the process of drying out, regardless of wheth-
er they have good or bad electrolyte. They al-
ways show low capacitance values and very 
high ohmic ESR values. Dry e-caps are there-
fore electrically useless. 

E-caps can fail without any visible symptoms. 
Since the electrical characteristics of electro-
lytic capacitors are the reason for their use, 
these parameters must be tested with instru-
ments to definitively decide if the devices have 
failed. But even if the electrical parameters are 
out of their specifications, the assignment of 
failure to the electrolyte problem is not a cer-
tainty. 

Non-solid aluminium electrolytic capacitors 
without visible symptoms, which have improp-
erly formulated electrolyte, typically show two 
electrical symptoms: 

relatively high and fluctuating leakage current
[21][22] 
increased capacitance value, up to twice the 
rated value, which fluctuates after heating and 
cooling of the capacitor body 

Visible symptoms 
  
Closeup of a broken electrolytic capacitor vent and dried 
electrolyte residue 

When examining a failed electronic device, the 
failed capacitors can easily be recognized by 
clearly visible symptoms that include the fol-
lowing:[23] 
Bulging of the vent on top of the capacitor. 
(The "vent" is stamped into the top of the cas-
ing of a can-shaped capacitor, forming a seam 
that is meant to split to relieve pressure build-
up inside, preventing an explosion.) 

Broken or cracked vent, often accompanied 
with visible crusty rust-like brown or red dried 
electrolyte deposits. 

Capacitor casing sitting crooked on the circuit 
board, caused by the bottom rubber plug being 
pushed out, sometimes with electrolyte having 
leaked onto the motherboard from the base of 
the capacitor, visible as dark-brown or black 

surface deposits on the PCB.
[24] The leaked electrolyte can 
be confused with thick elastic 
glue sometimes used to secure 

the capacitors against shock. A dark brown or 
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  Forming the aluminium-oxide dielectric 

View onto the structures of a low-voltage 
anode foil 

  

Cross-section 

side view of 

etched 10 V low 

voltage anode 

foil 

 SEM image of 

the rough anode 

surface of an 

unused electro-

lytic capacitor, 

showing the openings of pores in the anode Ultra-

thin-cross-section of an etched pore in a low-voltage 

anode foil, 100,000-fold magnification, light grey: 

aluminium, dark grey: amorphous aluminium oxide, 

light: pore, in which the electrolyte is active 
The aluminium foil used in non-solid aluminium 
electrolytic capacitors must have a purity of 
99.99%. The foil is roughened by electrochemical 
etching to enlarge the effective capacitive surface. 
This etched anode aluminium foil is oxidized 
(called forming). Forming creates a very thin oxide 
barrier layer on the anode surface. This oxide layer 
is electrically insulating and serves as 
the dielectric of the capacitor. The forming takes 
place whenever a positive voltage is applied to the 
anode, and generates an oxide layer whose thick-
ness varies according to the applied voltage. This 
electrochemical behavior explains the self-healing 
mechanism of non-solid electrolytic capacitors. 
The normal process of oxide formation or self-
healing is carried out in two reaction steps.
[25] First, a strongly exothermic reaction transforms 
metallic aluminium (Al) into aluminium hydrox-
ide, Al(OH)3: 

2 Al + 6 H2O → 2 Al(OH)3 + 3 H2 ↑ 
This reaction is accelerated by a high electric field 
and by high temperatures, and is accompanied by a 
pressure buildup in the capacitor housing, caused 
by the released hydrogen gas. The gel-like alumini-
um hydroxide Al(OH)3 (also called alumina trihy-
drate (ATH), aluminic hydroxide, aluminium(III) 
hydroxide, or hydrated alumina) is converted, via a 
second reaction step (usually slowly over a few 
hours at room temperature, more rapidly in a few 
minutes at higher temperatures), into the amor-
phous or crystalline form of aluminium oxide, 
Al2O3: 

2 Al(OH)3 → 2 AlO(OH) + 2 H2O → Al2O3 + 3 
H2O 

This oxide serves as dielectric and also protects the 
capacitor from the aggressive reactions of metallic alu-
minium to parts of the electrolyte. One problem of the 
forming or self-healing processes in non-solid alumini-
um electrolytics is that of corrosion, the electrolyte 
having to deliver enough oxygen to generate the oxide 
layer, with water, corrosive of aluminium, being the 
most efficient way. 

Electrolyte composition 

The name "electrolytic capacitor" derives from the 
electrolyte, the conductive liquid inside the capacitor. 
As a liquid it can conform to the etched and porous 
structure of the anode and the grown oxide layer, and 
form a "tailor-made" cathode. 

From an electrical point of view the electrolyte in an 
electrolytic capacitor is the actual cathode of the ca-
pacitor and must have good electrical conductivity, 
which is actually ion-conductivity in liquids. But it is 
also a chemical mixture 
of solvents with acid or alkali additives,[26] which 
must be non-corrosive (chemically inert) so that the 
capacitor, whose inner components are made of alu-
minium, remains stable over its expected lifetime. In 
addition to the good conductivity of operating electro-
lytes, there are other requirements, including chemical 
stability, chemical compatibility with aluminium, and 
low cost. The electrolyte should also provide oxygen 
for the forming processes and self-healing. This diver-
sity of requirements for the liquid electrolyte results in 
a broad variety of proprietary solutions, with thou-
sands of patented electrolytes. 

Up to the mid 1990s electrolytes could be roughly 
placed into two main groups: 

electrolytes based on ethylene glycol and boric acid. In 
these so-called glycol or borax electrolytes, an un-
wanted chemical crystal water reaction occurs: "acid + 
alcohol gives ester + water". These borax electrolytes 
have been standard in electrolytic capacitors for a long 
time, and have a water content between 5 and 20%. 
They work up to a maximum temperature of 85 °C or 
105 °C in the voltage range up to 600 V.[27] 
almost anhydrous electrolytes based on organic sol-
vents, such 
as dimethylformamide (DMF), dimethylacetamide (D
MA), or γ-butyrolactone (GBL). These capacitors with 
organic-solvent electrolytes are suitable for tempera-
tures ranging up to 105 °C, 125 °C, or 150 °C; have 
low leakage current values; and have very good long-
term behavior. 

(Continued on page Eight) 

Results of fire on a printed circuit board, 
caused by leaked electrolyte which short
-circuited conductors carrying power 
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The New Mexico Radio Collectors Club is a non-profit organization founded 
in 1994 in order to enhance the enjoyment of collecting and preservation of 
radios for all its members. 

 NOTICE: Due to COVID-19 State rules our regular 
NMRCC meetings are not currently being held the second 
Sunday of every month at The Quelab at 680 Haines, Ave.NW, 
Albuquerque, NM, with equipment auction starting at 1 PM, 
general meeting starting at 2 PM. Instead, we are having 
our currently holding meetings via Zoom over the internet, 
the second Sunday of the month striating at 1 
PM. Members will be emailed the meeting invite links each 
meeting so they can attend online by Zoom.  We will return 
to our regular Quelab, second Sunday of each 
month scheduled meetings once the State of New Mexico 
lifts their COVED-19 restrictions.  

 
NMRCC NEWSLETTER 

N E W  M E X I C O  R A D I O  

C O L L E C T O R S  C L U B  

New Mexico Radio Collectors Club 
Richard Majestic (Membership inquiries) 

5460 Superstition Drive 
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It was known that water is a very good solvent for low 
ohmic electrolytes. However, the corrosion problems 
linked to water hindered, up to that time, the use of it in 
amounts larger than 20% of the electrolyte, the water-
driven corrosion using the above-mentioned electrolytes 
being kept under control with chemical inhibitors that 
stabilize the oxide layer.[28][29][30][31] 

In the 1990s a third class of electrolytes was developed 
by Japanese researchers. 

Water-based electrolytes, with up to 70% water, are rel-
atively inexpensive and boast desirable characteristics 
such as low ESR and higher voltage handling. These 
electrolytic capacitors are typically labeled "low-
impedance", "low-ESR", or "high-ripple-current" with 
voltage ratings up to 100 V,[18] for low-cost mass-
market applications. 
Despite these advantages, researchers faced several 
challenges during development of water-based electro-
lytic capacitors. 

Many of the poorly designed capacitors made it to mass 
market. The capacitor plague is due to faulty electro-
lytes of this type. 

Development of a water-based electrolyte 
At the beginning of the 1990s, some Japanese manufac-
turers started the development of a new, low-ohmic wa-
ter-based class of electrolytes. Water, with its 
high permittivity of ε = 81, is a powerful solvent for 

electrolytes, and possesses high solubility for conduc-
tivity-enhancing concentrations of salt ions, resulting in 
significantly improved conductivity compared to elec-
trolytes with organic solvents like GBL. But water will 
react quite aggressively and even violently with unpro-
tected aluminium, converting metallic aluminium (Al) 
into aluminium hydroxide (Al(OH)3), via a high-
ly exothermic reaction that gives off heat, causing gas 
expansion that can lead to an explosion of the capacitor. 
Therefore, the main problem in the development of wa-
ter-based electrolytes is achieving long-term stability by 
hindering the corrosive action of water on aluminium. 
Normally the anode foil is covered by the dielec-
tric aluminium oxide (Al2O3) layer, which protects the 
base aluminium metal against the aggressiveness of 
aqueous alkali solutions. However, some impurities or 
weak points in the oxide layer offer the possibility for 
water-driven anodic corrosion that forms aluminium 
hydroxide (Al(OH)3). In e-caps using an alkaline elec-
trolyte this aluminium hydroxide will not be trans-
formed into the desired stable form of aluminium oxide. 
The weak point remains and the anodic corrosion is on-
going. This corrosive process can be interrupted by pro-
tective substances in the electrolyte known as inhibitors 
or passivators.[31][32] Inhibitors—such as chromates, 
phosphates, silicates, nitrates, fluorides, benzoates, sol-
uble oils, and certain other chemicals—can reduce the 
anodic and cathodic corrosion reactions. However, if 
inhibitors are used in an insufficient amount, they tend 
to increase pitting.[33] 

The water problem in non-solid aluminium 
electrolytic capacitors 
TO BE CONTINUED NEXT MONTH. is resistant to 
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