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Oxidized Wax Modified by Amidation
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(1. Department of Chemical Engineering , Anhui Uninersity of Science and Technology, Huainai 232001,
China; 2. Department of Energy Chemical Engineering, East China University of
Science and Technology, Shanghai 200237, China)

Abstract. Oxidized wax is modified by amidation reaction to produce acylamide with better physical
and chemical properties. The effect of ratio of raw materials and temperature of reaction on product’s
properties was studied. The properties of product reach to the requirements that penetration degree at
25 °C (ASTM D-5-52) should be less than 4 and acid number is not more than 6 mg/g while
m(hexamethylendiamine) : m(hardening agent) : m(oxidized wax) =29 : 94. 7 : 78. Temperature of reac-
tion and range of time in first stage are 150 °C and 3 h, and then temperature increased to 190 °C and
another 3 h of reaction is needed. Acylamide functional group is found in infrared spectrum.
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#31 %

R—COOH+NH,(CH,);NH,—~
R—CONH(CH,){NHCO—R +2H,0

He R—COOH 3% 18 57 s AL (Cis~Cuo) s
1.2 XBREFMNE

BEPESS R BEE, ZHREA L, ERAREME,
BFEER MR BB, 7S H N, Nicolet Magna
IR550 4T #h Y518 .
1.3 E#

SHEALES, TAL 4 IEN 52 “h o orfcst.
1.4 XETE

BE L AT MA = DB, 7E N,
BRI TEEFARZE 100 °C. T HEILE F b,
REMAEHFEND ZK. ARE 150 °C, XL 3 h,
EROKEBEBERSKEN FE. AERNEEE
190 *CEARHHFRIFHEE 3 h . KRG . &
WERA ., BEEE 160 °C.HHENY .
1.5 F=HRR

(D BRE - HEWHHRBUEH E 0.1 mg NP 1~2
g F=MAME.MA 40 mL — W8, LB BLVESS
AR KOH/Z BrrEFE & 24 S Bt HFER
FRHEBE R AR BB,

(2) & :SYD-270A 78 55000 85,

(3) 4F ABESYD-2801C 4F AJE LK 8825 °C,
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B iy S AL B TR P 1 B I BB e 6 5 R B B B
6 B BE S B 7= T A BE A BRI B SR BT LR A
FAARMMEEN - EiRtEC ZRHETBRALR
B, WEEERERMF KA 29g & K5 FRE W
B 38 058 50 A AL M RNy . JROREEC B 7 A 1 R A
e L% 1.
2.1.1 stEHAANENTH NERLIJUEFES.7S
SEEAE 5 # FALE S O T BN A B B AT AR
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B ™ @) et ABEREXTR /DN, RUAK A E A 5
FIEC LI 2 e Rk sk A E A4 5 O B RO
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Table 1 Effect of the ratio of hexemathylendiamine. hard-

ening agent and oxidized wax on properties of

product

Penetra- Acid

m(Hardening m(Oxidized _ Dropping

No. tion number/
agent)/g wax) /g pomt/°C
degree!’ (mg+ g~ b

1 142 / 7.2 138 8.0
2 94. 7 78 3.7 127 5.6
3 71 117 1.7 123 4.3
1 47 156 8.1 117 2.5
3 35.5 175 12. ¢ 103 3.0
6 23.7 195 13.6 90 3.0
7 / 235 12.8 80 2.0

m{Hexemathvlendiane) = 29 g; 1) Penetration degree was tested at

25 *“C(ASTMD-5-52)

2.1.2 stEHELAYE RNYPPEAEYH
B, R R SRR A 5 O e RN A R
HIAER B BRI B B e 4 L7 C18~C40 BN 5 ¢
FHBEPESAERERRNMAE 7TV,
Bt , B & R AL L] A3, R R TR A T R T
EATHRMNBE AELESC - BRM™YHH
AREK.

2.1.3 sty EePa REREERNHEST
TBEBREMN— I EEEBRES /], U RN 858
4, R WBER{ETE 200 mg/g W L. 58 SR
PR{E7E 35 mg/g £ H .

ME1AES BEEEABMANILLEFERR. ™
YVIWBREZS TR B TREANBRERS BAR
.50 TR R AR B A T S R
BB SABKEMERE S 5 C R RN 3
B EL 1] B R 5 2 B B RO 7 A Y R R RE & A Xt
. SEABESC _HRMNRNTYHRBRERS 2
mg/g EH.HEHL KRB INEBE LN K
REBRERI ., BATARN BT s#H BB PEA R
RO A, B MEERREC kRN ™Y
FIBREAE 6 AT ol ks Esk,

2.2 EHEABEXNRENAHW

LR ERTHHEAEN4ALUT., £1$
2 BB RN RS AR R/ANK 3. 7<<4, BT LU
M HE BB EXT RN YRR, MHE A&
AR AR — A SR YR BE X R 7 ) B Y AR
L W% 2.
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Table 2 Effect of temperature in first stage on properties
of product
- Penetration Dropping Acid number/
e degree point /°C (mg+g D)
130 9.0 129 48
140 6.2 128 7.8
150 3.7 127 5.6
160 4.3 127 3.5

MFE 2R EL B RBREN 140~160 °C
YR RE BRI PR ER S . YR
REEHR 130 °C B, =Y BRAE MR &, R RO i 1715
AEe ., B E—HyHERMELE RS KL
AR, HAMNKBL Y a4 F#AE 125~
130 °CZc 4 » KAK B SR 18 BE A F T BB [a] 7 49 A
BB O ) #EAT L 40 SR B B A , BE AR 1k R AN R K
M #T . HorC _REBETKPHEE. 5K
2,5 —# KRB R 150 °C Bt RN P= 80 B0 51 A BE & /S
Fr Ao B 3 —F M iRE R 150 °C £,

MFE 150 °C X 3 h 5, JWEFABEF 190 °C Xt
Be L 7= A /K #E 47 AR K 5 R B Rk S 7 ] & 1E 2
FEiFT. 7E 150 °C FELER R 6 h, BB FHE AR
KM RRETE 10 A4 IRARM#EITEANE R
4, WA 150 °C AL 3 h, 3R JG FHE F 190 °C KL 3
h, =R ERA 5.6, BTLARNEHAREF TR
M#HFTE 2 . A TRE LIS SSRBAAR K. A
B ROIREEEHTE 190 °C.

2.3 REHMLIMNERIH

Xt R AT AL AN AT R (A 1)
3 530~3 520 cm™ ‘2 NH, B XFFR 1 3 X HR 18 48 $x
;1 650~1 640 cm ™' C=0 HIEIRBh (BERE 1 1%
wYMHA RS ABEKEERA. £ R
i B BR Bt A% . 2 900~ 2 850cm ! H CH, . CH,

C—H MR =W E RN OENE
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Fig.1 Infrared spectrum of product
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Hid R MIEEREL S S MR
BRI E B BB R IR S T DAE = B 6 A EZE 4 LU
T BENEE A m () mGEIEFD : m(F
REE)=291:94.7: 78, — L MR E A 150 °C
AR 3 h EFABEE 190 °C H4R4#F 3 h,
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