20244 $128/573%

s A ﬁ '- ‘i
IS Founorw [T =

SRAS LDz S L e = A

EEEN:

B8 X & (2000-) , 5,
Mt4E, TENSEHES
BRI TE, B!
15387136805, E-mail:
1281064545@qq.com
BfEE:

B, &, 3E. BIF:
18971680969, E-mail:
308006959@qq.com

FEDIES: TG221
NEtRaE: A

W ESRS : 1001-4977 (2024)
12-1667-07

WS HHE:
2024-03-04 U E¥%S,
2024-04-23 WENELTTS .

MO

HiNE"?, B ® kEs 2, BEE"C
(1Ot T RF R S F TSN, #1tEIN 430068;
2. ZERTHHRIteERLRE, #ItHIN 430068 )

BE: ET2RRARMERRE, ARTHBRETSERVELIETZ, RRENS.
IFRE . (REAERSEE IR, BRI T IIREE. REE. &
A SESSEZEEHFER; (ZB1TG-DSC. SEM-EDSEE/HE AR EINNIBHT TH
1. ERFT, IMAGERIEBETZMAHEAMBIIINGL20 C x 10 min, =%; FSHENES
27159 mL/g, K T15.0%; FHEREILLI1 MPa, 12FH718.6%. Stk m|FEE 5ix
WERVE, HRESTIERERTS%UA; BHMOrEE, EANEGENREEEY
FMEERPIRBIIKEMH—EHUK, FEAKERRE, oKD FEEAEMGEE, THRIE
WEEERSENEN, REEEDIMERE.

xR BRETSERY,; IEAE; Edl; A58, NiaE

BEEVHEE—MEEYEEEFHFETLS, SXRETZ, HErFERE. 8
BN MERS, HoEHE ReasIRBREEMIZSFHESE ZNA. B
FENORESENEBRMAEERIEFRRK, £ IiErERRIES, &15%F
ERE+0ES, EHERGE—MENEREY, EEmTRE LTI TEERE
B, BEREMENSERBYNIERLL, BREMENLFREKR, Tk, TS
MRY, 2—HMEREENER, IRRAD BINBER I TSBEEDOHIES X, BE
RSN, BRNEFRIREESHEHTHRY, BidsIA+/ UKREREmIK
BITEREN_KEHBR_SNESRANKEY, RAMEFIERMEFHOTE
BIRE), FNRAITNFSBIRIpINGIE L T AR EIAL.6 MPaZ AR ALIHE;
BRTERVHSHERTKEY, APNTEESEE0KEKEY, SEF
RSEB, BRTHHFESARBING, R [EXNNBEEZNEGFRETES
FLERFE®S . EFERRIREEFTHE, SAE SREENR EREERR, AT
s ERIAR, EBBRETFSBEY PRIKEMARTOIK, BRTDRIEHE
IEAREEIRROER . BT, ASOAEESXBRINIAFRITIEIMMEIE, £5%
BHYKEMBRED BN, MODEEKE, UERAREDELSENE; F
iy, A RN KIEKSYREEEHEREOER, E—FRESIHFNTIALRE.. I
AEMEN TR T B R ELAMEE, (RHESRNA, AR TZ 85,
BYNEEFMNEELHEAEEE N .

1 I RTTE
11 IR RINEE
RIeHEL EEBEAREAY . KRBT AWTIIKABERE. MWK

Si0,. ITERKAR ([RESHB3.3% ) . IEIE(BELXIKHS50. FEREFATE



Vol.73 No.12 2024

¥ ‘!t A 3 Do
1668 {EE rounory JLIG RS

BEBRDHIEEEMNERE: SHYIEBDY (HHR
E200 r/min ) . HLJT-3380-GX5A-513 X4 S11057%
L. CF3.8BDETIFxEWNL. EX-TECHRH390/E% R
TRE. 308/40B M

MR RENEZ(NERE: RXH-IELEER
BHENEIRENL . YM-100L-1600==S[E46H] . ATAFRUELRD
s Y . SFL-2BYEge A S = NE(Y . DHG-9140A
BB S X T8 . NETZSCH STA 499F3BU[E 34T
1. SUB010EYTHHFESE .

1.2 RIET5E
121 HAHAHEIE. ERESHEENT
NI EEETSERDSIEY. “8” mili
ROBIE (BTOHEIRE, REW ) ELE, BRI
&, REUNRAFHISHEEERRT, EEEHAE
40~45RH%
NEFEBERED SRR Z Bk 5T Bl
P, EEHIEIIIEPIIN T ZREERIES & 7KAIZK
By, KSR _SMMAKSITERE. BIR
WHETRE, BEIEEEE 87 FHsE; A

FE—EBoid BT EEtQ, S—EBoid BT IR
[ IR AR .

EEEN . AP, EESEXEMR/IMVE
[FEFIOE .. ARERBIIF AR R E NN
W; RSENHES, KBHIEERY 8" FRARFAIkTE
HEER, AED3IFREL giluil i mFmENAH,
MNIRE 850 CHERASENT, NEFRES

EHo

122 NIAEGNIETZRE

A ENIEREREHTINR. RIBE, BRAD
TRE—F5EEY, INMELEBETIZHEREENE
1, EllaflE1bMXBITEFIREER SRR, Ela
HAPFEINATLIRE, BENLE, FEEHE
RiF; ElbAEERENIIFNR, FEPF—ieini
FEERXWEE. BT KGR _SMARERIK
HBRE964~120 CY, JKEITIEELEE/9100~204 C™,
EEREASENELIEREFERMARTEBKIKEN T
Do@EEK, REBELIELASENEN, FEER
EIrEE, RenineE.

¥ ¥
& 2
B [E]/min [ (i) fmin
(a) R ERR (b)) UREREY Ik
Bl BRHTSERERDIFINAGEHET ZHErEE

Fig. 1 Heating post-treatment process diagram of the dry phosphate coated sand sample
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Fig. 2 Influence of different heating methods on gas generation and strength of the samples
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Fig. 3 Effects of cooling method on gas generation and tensile strength of the samples
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Effect and Mechanism Analysis of Post-Treatment on Properties of Dry
Phosphate Coated Sand

HU Han-ji* % XIA Lu"? ZHANG You-shou"?, LUO Yuan-yuan®?
(1. School of Materials and Chemical Engineering, Hubei University of Technology, Wuhan 430068, Hubei, China; 2. Hubei Provincial Key
Laboratory of Green Light Industrial Materials, Wuhan 430068, Hubei, China)

Abstract:

Based on single-factor and orthogonal tests, the post-treatment process of dry phosphate coated sand was
studied to investigate the effects of furnace loading method, heating temperature, holding time and cooling
mode on the properties of the samples, a mathematical model between heating temperature, holding time,
cooling method and gas revolution was established and validated, and the mechanism was analyzed with the
help of characterization techniques such as TG-DSC, SEM-EDS. The results showed that the optimization
scheme of the post-treatment process was 120 °C. x10 min with furnace heating and air cooling, the gas volume of
the sample reduced to 15.9 mL/g by 15.0%, and the tensile strength could be up to 1.91 MPa by 18.6%. The
multiple linear regression model matched the experiments results, and the error rate between the experimental
value and the predicted value was within 5%. Microscopic analysis showed that appropriate post-treatment
could prompt the residual hydrate in the bonding film of the coated sand to further release water, part was
formed water vapor and emitted, and the other water molecules wetted the surrounding bonding film, which
improved the bonding strength of the coated sand while reducing the gas evolution in the samples.

Key words:
phosphate dry coated sand; heating post-treatment; orthogonal experiment; gas volume; tensile strength
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