Procedures for High-Temperature Hydrolysis Halogen Analysis 1

I. Sample Preparation: The sample needs to be crushed to at least 200 mesh. During crushing, a high-purity water-washed ball mill or grinder must be used to avoid chlorine contamination from tap water. Prepare 5 grams of the sample. The sample should not be dried in an oven, to prevent the loss of volatile halogens.
II. Analytical Procedure:
1. Experimental Preparation:
(1) Quartz Boat Pretreatment: Soak the quartz boat in nitric acid for 3 hours, rinse with high-purity water, and then soak in high-purity water for another 3 hours. Place it in a quartz cassette and burn in a muffle furnace at 1000°C for 4 hours. Allow it to cool naturally; it is ready for use the next day.
(2) Catalyst Pretreatment: Place the catalyst in a quartz cup and burn at 530°C for 4 hours. Allow it to cool naturally; it is ready for use the next day.
(3) High-Temperature Hydrolysis Equipment Leak Check: Install the quartz pyrolysis tube correctly and connect all pipelines. Open the argon and oxygen gas cylinders and check the gas tightness of the high-temperature hydrolysis equipment. The experiment can only proceed if the gas tightness is good.
(4) Mixing Sample and Catalyst: First, weigh the sample into the quartz boat, then add the catalyst (sample:catalyst = 1:1.2). Mix the sample and catalyst very thoroughly with a spatula until the original color of the sample is no longer visible. Select an appropriate quartz boat so that the mixed sample and catalyst form a thin, even layer within the boat, covered with a thin layer of quartz wool.
2. High-Temperature Hydrolysis Treatment: Place the sample into the boat loading chamber and click start. The program runs automatically. After 26 minutes, the alkali solution (NaOH, 20mM) containing the absorbed halogens is automatically collected into a PET bottle at the back end.
3. Ion Chromatography for F, Cl Analysis: The analytical conditions are as follows (Table 1):

Table 1. Instrumental conditions for ion chromatography.
	CIC-D160+
	Instrumental parameters

	Anion-exchange column
	SH-AP-1, 250×4

	Guard column
	SH-GP-2, 50×4

	Mobile phase
	20 mmol L−1 KOH

	Flow rate
	0.8 mL min−1

	Column temperature
	35 ℃ 

	Injection volume
	100 µL

	Detection
	Conductivity

	Ion suppressor
	SHY-A-7 4 mm




4. Inductively Coupled Plasma Mass Spectrometry (ICP-MS) for Br, I Analysis: The analytical conditions are as follows:
Table 2. Instrumental operation conditions of iCAP Q ICP–MS.
	Thermo Scientific iCAP Q ICP-MS
	Instrumental parameters

	RF power
	1550 W

	Cooling gas
	14 L/min

	Auxiliary gas
	0.8 L/min

	Nebulizer gas
	1.01 L/min

	Sample uptake rate
	0.4 mL /min

	Spray chamber
	Scott double-pass type

	Sampler aperture diameter
	1.1 mm (Ni)

	Skimmer aperture diameter
	0.5 mm (Ni)

	Scan mode
	Peak hopping

	KED Mode Gas Flow (He)
	4.5 mL min-1

	Isotopes
	79Br, 127I

	Internal Standard
	133Cs (5 ng mL-1)

	Sweeps per replicate
	20

	Replicates
	3

	Dwell time
	100 ms per mass
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