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Identification of Scales of Heavy Oil-Fired

Boilers by X-Ray Diffraction Method.

Dr. Toshio SHIRATWA and Fumio MATSUNO.
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Table 1. X-ray diffraction data of boiler scales on
the fire side tubes of heavy oil-fired boilers
and synthetic oxide.

A B C D E
10:6(A)ys|10:7¢A)ys| (A | (A) (A)
9:42 W |9:59 W
885 S
7:22 S | 719 mW|7:19 SS|7°20 S S
698 S S X 6:85 W
5:77 WW
5:33 WW t ‘
498 WW : '
474 WW| 473 W (473 W |4°69 m | 475 mW
4:27 WW| 4:28 W 4-28 mW| 4:25 S
407 WW
3-850WW| 3-859WW|3-931 W [3-859 W | 3-880mW
3-831 W [3-697WW
3-552WW 3-558 W |3°572 W
3:507 W 3-502WW
3:453WW| 3-467mW
3371 W | 3:379 W 3368 m 3:326 W
3:274m S| 3:245m S
3:202mW| 3-206m S |3-196 W |3-196m S
3:168m S Sk 3:149m S
3106 W
3:059 W | 3059 S [3-050 S [3-085 S | 3:059 S
3:009 m | 2-974 W 2-99] m
2906 W | 2:894m S |2-894 .S L 2-918 W
2:789 S | 2:768mW
2°714WW| 2:706mW|2-706mW|2:706 W | 2:679m S
2:659WW| 2:634 m 2:646m S
2-584 W 2:578 W
2-492WW| 2-513WW/|2-513 W |2-524WW
2-438WW
2-370WW| 2:372mW|2-373 W |2:372 W | 2-387WW
2:322mW 2:322m S
2:267 m | 2-252WW|2-252WW|2-270WW
2:224WW 2-220WW
2:172WW| 2:173 W [2°169m S 2:156mW
2:135WW| 2-136 W 2:244-W
2:088WW| 2-081mW 2:093 W | 2077 m
2:060WW| 1-994 W |2-055 W | 2-058m S
1-970 W |{1-970mW 1-970mW

A : synthetic oxide, B~E : boiler scale.
(S : strong, m : medium, W : weak)
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Table 2. Various data of the boiler scales.
Amount of heavy . . Sampling
Sample oil consumption Operating time position
B about about Super
333700 k! 13550 hr heater tube
C about . about P
741600 k! 30220 hr
D" | — S p:
about
E - 10 M 7
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1. Sketch of X-ray diffraction patterns of fused
Na,;SO,~-V,0; mixtures.
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Table 3. X-ray diffraction data of synthetic oxides.

A B C
d (A) Intensity| 4 (A) Intensity] 4 A Intensity
106 S 10°6 S 106 WWwW
9-41 w 9-42 A\ 9-39 m
8:82 m 8:85 S
7-22 S 7:22 S 7-22 S
6-97 SS 6:98 SS 6-98 SS
5-66 WwW 577 wWWw 5-74 Ww
5-33 - WW 5-43 WWwW
4-98 WWwW 4-98 WWwW
4-74 Ww 4-72 WWwW
3916 w 4-27 WwWw 4-27 WW
3:852 w 3-850 | WW 3-835 | WW
3-776 W
3-648 WwW 3-552 Ww
3617 | - W
3-509 W 3-507 w
3-472 w 3-476 w
3453 ww
3-372 w 3:371 w 3-363 w
3-249 | WW
3-207 w 3-202 mW 3-193 w
3-103 w 3-106 w 3-085 w
3-056 mw 3-059 w 3-056 w
3:009 | - m 3-009 m 2-999 m
2906 W 2-908 w
2797 WWwW 2-714 wWw 2-714 WWwW
2:630 WWwW 2-659 Ww
2:492 | WW
2-438 WW
2-370 WW
2-269 m 2-267 m 2261 m
2-172 w 2-172 ww 2:171 WWwW

A : fused mixtures of 709, V,0; and 309, Na,SO,
B : washed A with water, C: remelted B.
(S :strong, m:medium, W : weak)

2) G. W. CunningHaM and A. Brasnas: Corroéion,
12 (1956) 8, p. 389t
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Emission Spectrochemical Analysis of 18-8
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Table 1. Analytical line pairs.

Element | Spectrum (A) Slit width(z)| Reference
Si Si I 2881:58 25 B
Mn MnI 2933:06 25 A
Ni Ni I 3414:77 150 B
Cr Cr 1 2989-19 150 A
Mo Mo I 3132-59 150 B
Cu Cu I 3273-96 150 B
Ti Ti 1 3372-21 25 A
Zr Zr 1 3391-98 25 A

A:Fe I 3227-75 B:Fe I 371994
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