SEMI C18-0699
SPECIFICATION FOR ACETIC ACID

This specification was technically approved by the Global Process Chemicals Committee and is the direct
responsibility of the North American Process Chemicals Committee. Current edition approved by the North
American Regional Standards Committee on April 23, 1999. Initially available on SEMI OnLine May 1999;
to be published June 1999. This document replaces SEMI C1.1 in its entirety. Originblighed in 1978.

the outer tube above the level of the acetic acid. When
the thermometer temperature is about°@3stir to

1.1 The purpose of this document is to standardizénduce freezing and read the thermometer every half
requirements for acetic acid used in the semiconductofinute. The temperature that remains constant for 1 to
industry and testing procedures to support those&2 minutes is the freezing point‘and should not be below
standards. Test methods have been shown to givé6°C, indicating not less than 99.7% as HDOH.
statistically valid results. This document also providesg 5 ~,0r — Dilute 2.0-mL of platinum-cobalt stock
guidelines for grades of acetic acid for which a need haEolution (APHA No. 500) to 100 mL with water.
been identified. In the case of the guidelines, the tes

. . ompare this standard (APHA No. 10) with 100 mL of
methods may not have been statistically validated yet. sample in Nessler tubes. View vertically over a white

background. The sample must be no darker than the
standard.

1 Purpose

2 Scope

2.1 The scope of this document is all grades of aceti

acid used in the semiconductor industry, 8.3 Residue after Evaporation —-Evaporate 95 mL

(100 g) of sample in a tared porcelain or silica dish to
dryness on a steam bath in a hood. Dry at°@%or 30
minutes, cool in a desiccator, and weigh (see SEMI C1,
3.1 None. Section. 3.3, Determination of Residue After
Evaporation).

8.4 Solubility in Water —Mix 10 mL of sample with
30 mL of water. Allow to stand 1 hour. The solution

SEMI Suggested Guidelines for Pure Water forSshould be as clear as an equal volume of water.

3 Limitations

4 Referenced Documents
SEMI C1 — Specifications for Reagents

Semiconductor Processing 8.5 Chloride —Dilute 9.5 mL (10 g) of sample with

10 mL of water. Add 1 mL of silver nitrate reagent
5 Terminology solution and evaporate to dryness on a steam bath in a
5.1 None. hood. Dissolve the residue in 0.5 mL of ammonium

hydroxide, dilute with 20 mL of water and add 1.5 mL
of nitric acid. Any turbidity produced should be no
greater than that produced when 0.01 mg of chloride
| ion (Cl) is treated as the sample.

6 Physical Property (for info rmation only)
Density at 25€ | 1.05 g/mL
NOTE 1: This material freezes at about 06°

8.6 Phosphate —Evaporate 9.5 mL (10 g) of sample
to dryness on a steam bath in a hood. Dissolve the
residue, warming if necessary, in 25 mL of 0.5 N
7.1 The requirements for acetic acid for Grade 1 aresulfuric acid. Add 1 mL of ammonium molybdate

7 Requirements

listed'in Table 1. reagent solution and 1 mL of p-(methylamino)phenol

sulfate reagent solution. Allow to stand at room
8 Grade 1 Procedures temperature for 2 hours. Any blue color should be no
NOTE 2: Each laboratory is responsible for verifying the greater than that produced when 0.01 mg of phosphate
validity of the method within its own operation. ion (PQ) is treated as the sample.

8.1 Assay— Place 15 mL (15.8 g) of sample in a 20 8.7 Substances Reducing Dichromate Fe 10 mL
150 mm test tube in which is centered an accuratd10-5 9) of sample, add 1.0 mL of 0.1 N (0.017 M)
thermometer. The sample tube is centered by one gpotassium dlc_hromate solution and cagtlously add 10
more stoppers in an outer tube aboutx380 mm. Cool mL of sulfuric acid. Cool the solut|gn to room
the entire apparatus, without stirring, in a bath of temperature and allow to stand for 30 minutes. Add 50

shaved or crushed ice and sufficient water to immersém'. .Of water slowly and cautiously with continual
swirling, allow to cool, and then add 1 mL of freshly
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prepared potassium iodide reagent solution. Titrate theontaining the test sample just before the endpoint, because
liberated iodine with 0.1 N (0.1 M) thiosulfate solution Wwater affects the indicator change slightly.
using starch as the indicator. Compare the volume ojjoTE 4: Dissolve 2.50 g of 4, 4 -methylenedianiline

thiosulfate solution required with that for a 10 mL (colorless or only slightly colored) in glacial acetic acid to
water blank prepared in parallel with the sample. Themake 250 mL. Protect the solution from light.

d:]fferlednk():e betweetn ﬂ:ﬁ tit:)aﬂgnsl_for sample and blanlﬁ\lOTE 5: Slowly add 4.5 mL of 70% perchloric acid to about
shou € no greater than U.40 mL. 400 mL of glacial acetic acid and dilute with glacial acetic

8.8 Substances Reducing PermanganateDilute 40  acid to 500 mL. Standardize against potassium hydrogen
mL (42 g) of sample with 10 mL of water. Cool to pht_halate in glacial acetic acid solution using crystal violet as
15°C, add 0.30 mL of 0.1 N (0.02 M) potassium "Hca"

permanganate, and allow to stand at°G5for 10  8.12 Trace Metal Analysis —The following method
minutes. The pink color should not be entirely has given satisfactory results in determining trace metal
discharged. impurities at the value specified for each of the

8.9 Sulfate —To 95 mL (100 g) of sample, add 10 mL following trace metals: aluminum (Al), boron (B),

of sodium carbonate reagent solution and evaporate t62/cium (Ca), chromium (Cr), copper (Cu), gold (Au),
dryness in a hood. Dissolve the residue in 10 mL ofon (Fe), lead (Pb), magnesium (Mg), manganese
. (Mn), nickel (Ni), potassium (K), sodium (Na), tin (Sn),

water and 1 mL of dilute hydrochloric acid (1 + 19); "'V i X
filter if necessary. Add 1 mL of barium chloride reagent titanium (Ti), and zinc (Zn). Alternate methods may be
used as long as appropriate studies demonstrate

solution, mix and allow to stand for 10 minutes. Any 5 .
turbidity developed should be no greater than thaf©covery between 75 -1125% of a known sample spike

produced when 0.05 mg of sulfate ion (3as treated  for half of the value of each specified item.
as the sample. 8.12.1 Special Reagents

8.10 Arsenic and Antimony (as As) +o 190 mL (200 8.12.1.1 Solution A —Glycerol (ACS Reagent Grade)
g) of sample in a 400 mL beaker, add 5 mL of nitric 10 ¢, Adipic Acid (99+%) 1 g, EDTA Acid (ACS
acid and 5 mL of sulfuric acid and evaporate to denseReagent Grade) 0.1 g. Dilute to 1 L using water
fumes of sulfur trioxide in a hood. Cool, Cautiously add meeting the SEMI Suggested Guidelines for Pure Water

10 mL of water, and again evaporate to dense fumes ofor Semiconductor Processing for “acceptable” or
sulfur trioxide. Cool and cautiously wash into a petter.

generator flask with water to make a volume of 35 mL. o ) o )
Proceed as described in the General Method for Arseni§-12-1.2 Nitric Acid, Ultra Pure —Use nitric acid
(and Antimony) under SEMI C1, Section 3.4.5, starting SPecified for ultra low metal ion content.

with the sentence which begins: "Swirl the flask...." 8.12.1.3 296 Nitric Acid Solution —Dilute 10 mL of
Any red color in the silver diethyldithiocarbamate ultra pure nitric acid to 1 L using water meeting the
solution of the sample should be no greater than that o§eM| Suggested Guidelines for Pure Water for
the standard containing 0.001 mg of arsenic (As). Semiconductor Processing for "acceptable” or better.

8.11 Acetic Anhydride —Place 52.2 g (50 mL) of g 122 Sample Preparation

sample in a 250 mL titration flask. In a second flask ]

place 50 mL of glacial acetic acid known to be free 8:12.2.1 In a clean environment, place 100 grams of
from acetic anhydride (see NOTE 3). Into each flaskSample in a PTFE dish. Add 50 mL of solution A.
pipet 10 mL of 1.0% soluton of 4, 4' - Slowly evaporate on a hot water bath av0|_d|ng Ioss of
methylenedianiline (4, 4' -diaminodiphenylmethane) inSample by effervescence or spattering until there is no
glacial acetic acid (see NOTE 4) and add 0.10 mL offurther loss of liquid. Cool. Add 1 mL of ultra pure,
1.0% solution of crystal violet in glacial acetic acid. /0% nitric acid. While maintaining volume, carefully
Titrate each solution with a 0.1 N solution of perchloric Warm several minutes to dissolve any residue. Cool.
acid in glacial acetic acid (see NOTE 5) to a greenTransfer quantitatively to a 50 mL volumetric flask
endpoint. Subtract the volume for the titration of the USing 2% nitric acid for rinsing and dilution to volume.
sample from the volume for the other titration. One mL Run a reagent blank.

of 0.1 N perchloric acid corresponds to 0.0194%g 12 3 Analysis

(CHsCO),0 for a 50 mL sample. ) o

NOTE 3: Glacial acetic acid suspected of containing 8.123.1 Using the acidic sample standards and a
anhydride may be purified by adding 0.50 mL of water per '€2geént blank, analyze group | elements by flame
100 mL and digesting overnight in a glass-stoppered flask oratomic absorption spectroscopy and all other elements
the steam bath. If this acid is used for comparison in theby plasma emission spectroscopy.

above test, 0.25 mL of water should be added to the flask
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