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The average tcemperaturcs of the outer hrd inner rctov+ tubcs at differ-
. ent clevations above the botiom of the Purnace erc shown in table 8. 1t
.should be noted thut at points € and D, which are the hottest uLCblOHu of
the retort, tho grodient across the annular séction is €60°F. to $00°F.,
varying with its thickness, ' . - : '

TABLE O. - Average tempercturc grodients ooress, reaction zons,
Grond Forks pilot plcntrlf

g RUA DUIDOT vaesvovoonsones 1 e 3 ! n
re Width of ennulus, inches2/ 4 3 3 | 3
Optical pyromaciter . ' S . _
- cbservition points 3 Tube temperaturcs, °F.
aas Point T.ocn tlon_j Cuter (Tnner jOuter |Inner 1Quter Inneriguﬁer Inner
f A 2.25 31,7901 7H041,750 1,12511,515 1,07531,905 11,000
h 3 boos  11,795( 8ecli,760( 1,85 1,870|
. c 6.25 1,770 1,800 11,160 1,885 11,715 (1,900 |1,200
ge D 8.25 - 11,7%0| 830/1,7801,12011,76011,100 1,7801,105
o= B 10.25 . {1,700 1,740 1,7%5 51,69j
r= F 12,25 11,6501 62501,630 83011,600! 73501 L5701 780
- & .25 11,585) skslisho! 7l se0 1, h
d 1/ Outside retort tube tempernturcs moncured with onbicel pyromcter o
ar. Inner retort temperaturcs msssurcd with chromel- ~clumel thaﬂmocouples
. ) at simllarly loeated levels.
L= . g/- Width of reection zone spacec botween ocuiter ond inncr retort tubas.
e 3/ Distance, in foct, above pottom of retort shell,
1ue The average stetic pressureés in the reaction zoncs in reletion to flow
T of materiels during runs 1, 2, and 3 arc given in table 9. A more detailed
f__ record of static pressurce in the retort unit iz given in tcblc 10, which re-
zf . Cords the overnge pressurss throughout the syeten for each period of run iI.
1 P;o crties of Gh:rs und Dusbq
g3

, The proximate ond ulthUub un:lv”n o* Chmru obtulnca Irom_thb mein
outlet at the bottom of the lowsr onnulus orc givon im teble 11. As noted

in the footnotes of this tablg, considcrable troubls ¥os sXpericnced in
determlplun thes trae ash content of the uigl ¢8h agmples becohise of the for-

[P

motion of sulfates end bectuse of the prusenco of neg ;c'i motegrial, The
e8h content roported hes not been corrected for suifoby

& o carbonates,

A study of the anzlyses of chars cni duata oot incd during run 3 is
glven in toble 12, The cher is defined os the residue collected from the
lover unrulus. The biow-over dust is the residne cerricd through ths gos
POTtG at the Juncticn of the upper and lower anauli, and’the dust is ecarricd
Ut of the mystom with the gos. It should be notod thgt the ash condentrotea
In the smaller gizes : )
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changed pleces of slate and shale,
in the smaller sizes.

R, T. 4128

The size consist and proximate enslyses of' chars gnd dusts obtained
from the rung on the Golden pilot plant are given in teble 13.
picces of char are predominantly high in esh, which i1s probably due to un-
With this exception, the ash increéases
Tae size consist and ash content of dusts carried
out with the gma in the lerge plant are shown in teble 1k, This study also
shows thet the ash concentrates in the smeller sizes. '

The larger

TARIE 13. - Physical and chemlcal provertics of chars and dusts from

11, and l2.

Golden gasificzation runs 10,

it_is not entirely magnetite and contains

(2) moisture-free, - (%) moisture and ash free.
material was removed by pussglng over an olectromagnet,

dn wndevermined smount of Cervom .

b

Hametic

1

Condition:

f g

2/
3

—

Char fram retort Dust in gas
“Por- | _ Por- | -
Blze cent rErqximate analy-| 5ilze cent { Ultimate analy-
of - ‘of | sis percentd of of sis percen
frec~ froc.d Vol. | Flxed: frac- frac.|Vol, | FPixed
tion?/ | size | mib. lcarbon tien2/ | size |mat.|carbon| Ash
+0.530 | 3.0 16 x 30 8.0
+,263 128.0 30 x 60 30.6
+.131 [b4,0 60 z 100{13.8
+,065 j1k.0 10C x 200{ 16.0
-.065 11,0 : ‘ -200 |31.6. : | R
Compositel 3 8.2176.3% t Compositel. &4/ [25.1] 19.1 [55.8
4+0.530 | %0 16 x  30/12.h
+.263.135,0 30 x 60| 31.3
4131 30,0 60 x 100 131.7
C 4,065 !1h.o ] 100 x 200; 12.7
-.065 118.0 | ~200 {32.3
Composite| 4/ 111.8]67.3 |20.9 Compesite; 3/ [23.0]| 30.5 |46.5
. . } . o O ok
30,5350 | 4,01 3.b1h,7 (82,9 116 0.3 |15.1] 62.5 |22k
4+.263 130,01 9,0} 57.6 {33,4] 16 x 30{13.6 j17.6] 53.8 |28.6
£.131 [30.0 110.5 | 67.9 (21.6] 30 = 60!28,5 119.11 A4.4 36,5
=131 [36.0 [ 1h.6 | 52,0 13341 60 = 100;1219 22,51 70,3 [47.4
Compoaite!” 3/ |11.01.59.1 (29.9[100 x 200,13.5 [23.9! 21.5 |54.8
1l -200  131.2 [20.8] 1C.T 163.5
]_" o Cemposite| 4/ (22,01 30,4 (47,6
40,530 | 1.8 L,2{2k,6 16 % 30} 3.3 11, 58.8.121.8
+.26% 130,99 | 7.0173.8 30 % 50{18.6 {19.5] €047 120.1
4131 133,20 7.8 178.0 0 50 x 100123.4 121,71 5L.0 [€7.3
4,065 112, 18,3 17703 ik, F 100 x 200018, |ek.0! 35,9 (361
-.065 119.7 112.9 | 58.0 o000 (36,0 [2s.0] 26,9 28,1
Coisposite! 3/ |11.3|70.0 Composite| 3/ (26.5] 38.8 4.7
_ e - | R .
S12-3 ... +0.530 | 1.8 | 3.8 115.1 i8L.0726x 307 3.7 8.7 50.7 [30.6
- +263 116.5 | 7.8 165,10 '26.1]30-x 50igh.7 5.9 60,1 [24.0
+.151 15%.5 | 7.8 L78:1 !14.1] 30 x 100:83.6 08,7 | 48.8 32.5
+.065 112.9 | 9.1 (76,3 ;1h.h 100 x 200{16.7 122,11} 35.7° |42
-.065 |28.2 |13.0 [ 59.4 i27.6 200 |31.% |2k 8] 20.% [5h.9
Composite! 3/ 110.5 170.0 '19.5 Compesite| 3 2L.1 1 %9.58 §39,1°

e
un




R. I. 4128

TABLE 13, - Phyasicael end chemical propertics of chars and dusis from
- Golden gasification rums 10, 11, and 12, {cont'd.)

Char from retérd ) Dust in gas
Per- “ .. ) . Per- h
Size cent | Proximete angly-| -Size cent { Ultimate ancly~
Fun of - | of sis pergentt/ |  of of | sis per;cenLl./
end frees i frac.) Vol, | Fixed frac=- , [ frac.|Vol.] Fixed
poricd tions sizc |mat.|carbon] Ash tim_g/' _8ize lmat.|carbon! Ash
12-C ... 0,550 ] 0.2 1 5.9] 35.8161.3 - '
+.26% 1 8,51 7.5 7h.3 118.2
+.131 38,8 {10.2} 76.5 88,2
+.065 121,0 [ 11.0] Th.6 11h. 4
-.065 131.5 117.6] 52.5 {29.9
Composite| 3/ |11.6] 72.1 |16.2

1/ Proximets anzlyses on moisture-free basis., Analyses of pized frections
of chor and dust by Golden laboratory. : _

2/ Stenderd square-mesh scresn opening, in inchos. Numbered sicve sizeos
zre U, 8,:.standard series,. :

5/ Anelyses of composite samples by Pittsburgh laboratory.

%/ bEnclyses of composite semples by Golden loboratory.

TABLE 1k, - Size consist end ook content of dusts . Grond Porks plent.

!

1

Scroen SiZel/ viveseeveassl 8i 16 | 30 { 504 100 | 200.' t-200

Run 2-E Blow-over duyst
10.1 25.1 i 20,3 1 17.6.1 8.6 1 kL
6% Thz 76,7 180.5

crcentage retained weeee. 3.9
Lah contont P@rcentg/' 'TEE} é/ 5" r(:é/ 51}' '?

: = - Fun 2-C Dust with gas - -
Porcentage retained ......{ 0.C 0.0 ; 0.4 12,2 ! 0.8 1 27.5 19.1
L84 content vercent?’ ... % 39.1 | h2.2 | k5.4 156.3

e - Bun 2-D Blow-over dust .
Percentage retained_o....of 0.8 2.7 Po5.5 1 39.5: 18.1 + 8.7 | 3.7
 Ash centent p:;rcent?;/ ceae 18.2 (0.7 159.61 645 | k2 |71.9
R Run 2-D . ' Dust with gos
. Percentoge reteined ......| 0.0 0.0 | 0.8 [3L.6] 3.8 | 21.2 [1h.%
Ash content percont®/ .... 1 36.5 , 4.k 1 k2.8 | 45,0 [48,2

: o - Run 4-H Blow-over dust
Percentage retained ......] 5.0 ] 8.2 15,5 132,01 28,3 110,7 [ k.5
Run b-mg - Dugt with gns

Percentage retained ......i 6,01 0,2 1 0.1 | k.01 19.8 128.2 [47.7
1/ Nubercd squecec-mesh siove sizes, fine scries.

2/ 811 ssmples analyzed on moisture-free basis,

3/ Nos. 8 and 16 increments combined for analysis.

wes . T
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R. I. k128

Analyses ol Moke Goses -

The gas genorator operates continuously znd for the plent record, the
gross heeting velue of the ges is determined by o Thomns recording colori-
neter, the specific gravity by & Renerex meter, and the COs by o Republic
meter. These Instruments indicotle constant conditidns throughout o balanced
pericd. It wes not feasible to collect end store samples of ths gases, meds
over the entire Z24%-Hour teoting period becausc of limitations 4n technica
personnel and suitable storage cquirment. Reprosentotive smmples of the
. @cses made wers therclfore ecollected during 1- to b-hour pericds, ond the
coelyses of these were comsidsred repregentabive of the ontire testing per-
iod when static operating conditions, were attainod. '

At Golden, socmples of make ges wero introduced in o 20-cubic-foot gne
holder &t o constont rote and stored over water, The ges cntéring the holder
was sumpled every 10 minutes for determinction of CO, content, as smme choorp-
tion of CO, took place in the water-scoled gna holdeF. The somple for com-
plete ges nalysiy ond for cdditionel tests in the plont instruments was
~withdrown from the holder, ond cofrections were made for ony CO2 shacrption,

At Grand‘Forks, samples of meke gas -were stored over b?inc golution in
e 8mall sempling systom, which received ¢ -etecdy supply -of ges fram the main
ges line leaving tho plent oxheuster. The 00, in thc gus was' determinoed at
intervels. The scomplo- thus- obtained wee suitgble Tor gos analysis but insuf-
Plelent for testo-in the plant instruments, Thls method of gempling wos em-
Ployed for oll scrples reported up £0 run 4. -Another methed of scmpling was
.used for run 4 at Grand Forks, which avoided some of the troubles and mani-
cpulative errors cncountéred with the first scmpling 'systom. A stream of farakss
flowing at a roie of 3 to'5 cuble fect per hour was introduced in a 20-cubic
: foot receiver. The gas emerging from the récelvesr wes considercd a mixture
of gases entering for scveral hours previous to the time of %a ing the sam-

- Ple. VWhen passing gos through the 20-cubic foot receiver at a vete of i

- ocublc feet per hour, the ges cmerging con be considered to rspresent approxi-
" nately 5 hours of opesraticn., This methed of sampling inte & lerge dvy re-

. ceiver eliminated the cryors in CO obsorption, and it wos much simplér thon
- 8ampling gases into = 'small recciver employing o confining solutlon, which

. absorbed even slight emounta of COé. c - ' ' o

Teble 15 gives the enalyzes of grees produced duriang runs 10, 11, and
12 in the small pilot plont, and tablé 16 gives similer anclyscs of gases Tor
Tuns. 1 to 4 in the large pilot plant., The rootnotes to these tables exploin
+the methods of scmpling, ond they desimate the poarticulor semples reported
88 reprogentative of the testing neriod. . ' ‘ :
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